


DataramM23 

The Useable 4.0MB LSl-11® 

A dramatic Innovation unlocks 
the power of the LSl-11/23 

The M23: The answer to your 
high-performance LSl-11 /23 needs 

What controllers can be used? 
The key to the M23 System , Dataram 's 
proprietary memory management 0-MAP 
enables you to use the full 4.0MB power of the 
LSl-11 /23. It provides 1/0 mapping, which 
supports a wide range of existing peripheral 
controllers on an 18-bit bus (018). While still 
maintaining the 22-bit bus (022) for 4.0MB 
main memory addressing. 

DEC® software compatibility? 
The M23's 0-MAP emulates DEC's KT24 
memory management, which means it operates 
with RSX11-M, RSX11-M PLUS, RSTS, UNIX, 
and all other DEC operating systems which 
support the KT24. 

Memory? 
A 1.0MB quad board is contained in the basic 
M23 configuration . Think of it, a full 4.0MB on 
only four DEC quad boards! And each 
additional 1.0MB is only $3400. 

System conflgurablllty? 
The SW' M23 provides an incredible 27 DEC 
dual slots. And since the basic configuration 
(LSl-11 /23, OCU, two SLUs, 0-MAP, 
bootstrap/diagnostic PROMs, and 1 .0M~ 
memory) occupies only six of those 27 slots, 
that leaves you 21 slots to configure a 
high-performance LSl-11 system. 

5.0 volt current? 
36 amps. 

Price? 
$9400 for the basic configuration , with 1.0MB, 
in single quantity. Yes, only $9400 ... and 
considerably lower in OEM quantities. 

More Information? 
Circle the reader service number below, or 
better yet, call Dataram now at 609-799-0071 , 
or write to Dataram, Princeton Road , Cranbury, 
New Jersey 08512. Telex: 510-685-2542. 

DEC and LSl - 11 are registered trademarks of 01g1tat Equipment Corrorat1on 
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Stay on to}} of business, 
wherever your Ousiness takes you. 

Virtually anywhere you do You'll find our data termi- call away. 
business, our Silent 70Qt nals especially efficient when So if you want to stay on 
Portable Data Terminals can used for electronic mail, remote top of your business, take one 
help you stay on top of things. sales order entry or timesharing of our portables along. Contact 
All you need are a standard applications. We also offer you a Texas Instruments, P. 0. Box 
telephone and an electrical wide choice of different/ortable 202145, Dallas, Texas 75220; 
outlet. Plug it in, dial up your models that are designe to or phone 1-800- ~ 
central computer and data base, meet a variety of business needs. 231-4 717; in Texas, 
and get the information you In addition, you can count call 1-800-392-2860. 
need, when and where you on the experience of one sup-
need it. Whether you're in plier with a worldwide factory- TEXAS 
sales, service, engineering, trained sales and support J 
manufacturing or management. organization that's just a phone NSTRUMENTS 

Tl Sales Locanons in CANADA BRITISH COLUMBIA, Vancouver; ONTARIO, Toronto; QUEBEC Montrea l. 
tTrademark of Texas Instruments, Copyright © 1982 Texas Instruments 
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At last, a disk drive which accommodates both stand alone removable media data storage and Winchester 
backup applications - all with one device. The Amlyn drive is a superstar as the sole storage device on your 
system. It combines the benefits of high performance, high capacity data storage with removable, low cost 
user friendly media. All this for less than half the price of a Winchester drive and its backup device. 

If you use Winchester drives, you need backup. Amlyn's drive is THE backup device which is interface, for­
mat and software compatible with the Winchester itself. So compatible, it can take over for your Winchester 
when it fails so that a Winchester failure doesn't shut your system down. Amlyn backs up your Winchester 
drive itself - not just the data on it. Now backup is more than something you hold in your hand when your 
Winchester fails. 

Dynamic On-Line Operation 
Amlyn drives provide 8 MBytes in the same 

space as a standard mini-floppy. Amlyn has 
combined the capacity of Winchester drives 
with the advantage of removable media. 

Available Now, 
Contact UsAt 408•275·8616 

l 1758·H Junction Avenue 

am '~n 
San Jose, CA 95112 
TVl/X 910-379 0029 
TLX 171627 Amlyn 

Random Access 
Winchester Back-Up 

Now, you can have Winchester system 
backup, not just data backup with interface 
and software compatibility to your Winchester 
as well. 

Removable Media 
Amlyn's 8 MByte remova­

ble MiniPac cartridge 
holds and protects disk­
ettes from damage and 
mishandling, and are easily 
removed and replaced. Each 
cartridge holds five mini­
floppy diskettes. 

Standard and 
Flushmount Design 

Amlyn drives allow OEM and systems 
house design flexibility with a variety of styles 

which assure form fac­
tor compatibility with 

standard mini­
floppy dimen­
sions. 
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Single-board computers may be small , but 
they pack a lot of power (p. 147). Art direc­
tion by Vicki Blake; photography by Stills 
Studio-Jim Conaty, Boston. 
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BUGS REPORTED IN FORTUNE MICRO; COMPANY PLANS PICK OS 
Although Fortune Systems has begun to ship its MC68000-based desk-top system that runs 

UNIX (MMS, February, p. 26), one of three are reportedly dead on arrival and are being 
returned. Thompson CSF is believed to have returned its entire initial shipment of 200 units . 
In addition to the hardware problems, Fortune has also not delivered its promised software, 
reportedly because documentation has not been completed. Fortune strongly denies any 
problems with its systems, but offers no further comment. 

Meanwhile, the company is expecting to have a tentative agreement in place this month to 
license the Pick operating system. However, Fortune officials say negotiations with Pick 
Computer Works have been going on for two years, and the move does not signal a retreat from 
UNIX. Perhaps to underscore that point, Fortune will farm out marketing of Pick-based 
systems to a newly formed distribution company that will have exclusive rights to market the 
systems to dealers and third-party resellers. Although the company is hoping to ship 
thousands of Pick-based systems per year, most of its small business sales are expected to be 
UNIX-based products that run Basic Four-compatible application packages. 

HONEYWELL ASSAYS MARKET WITH PROPRIETARY MICROCOMPUTER 
Honeywell Information Systems is getting ready to throw its hat into the microcomputer 

ring with the first of a series of products that will be based on the Micro 6, a microprocessor 
implementation of Honeywell's Level 6 / DPS 6 minicomputer architecture using a proprietary 
chip. Micro 6 resulted from a development effort over the past several years, which reportedly 
was given the final go-ahead a year ago when the company ruled out use of a standard 
microcomputer chip from an outside supplier. The 16-bit processor is understood to run both 
GOOS 6 Mod 200 and Mod 400, the operating systems used in current Honeywell minis . Among 
the first Micro 6 products are a lower priced version of the company's Infowriter word 
processor, which should appear by mid-October. The new system is expected to be priced in the 
range of high-end personal computers such as the two in Digital Equipment Corp.'s 
Professional series, which sell for $3745 and $4995, respectively. In addition to the new 
models, the Infowriter program is being expanded with an OEM marketing effort that has been 
kicked off with an order for more than 1000 units from an unnamed Honeywell OEM. 

SYNAPSE TRANSACTION PROCESSOR USES MULTIPLE 68000& 
Synapse Computer Corp., Milpitas, Calif., will introduce this month a multiple MC68000-

based, fault-tolerant system aimed at the growing transaction-processing market. Deliveries of 
the Synapse N + 1 are scheduled for September. A typical system includes two MC68000-based 
general-purpose processors, three MC68000-based I / O processors, memory controllers, 6M 
bytes of RAM and two 151M-byte disk drives. Price is about $350,000. The firm will offer its 
Synthesis operating system, a relational DBMS and a transaction monitor in a package with the 
hardware. COBOL and Pascal are also available . The two-year-old company was founded by 
Mark Leslie and Stanton Joseph, both formerly with Data General Corp; Elliot Nestle, 
previously with Perkin-Elmer Corp.; and Stanley Meresman, formerly with Verbatim Corp. 
Second-round financing of $6 million was secured in May. 

HEWLETT-PACKARD TO UNVEIL COLOR-GRAPHICS TERMINAL LINE 
Hewlett-Packard Co. is about to strengthen its position in the graphics market with the 2700 

series of color raster display graphics terminals. All four models, including the $19,900 base 
unit dubbed the model 50, feature hybrid architecture that stores images in both raster and 
vector formats, a large 32K x 32K pixel virtual space and 4096 colors, of which 16 can be 
displayed simultaneously. Screen resolution is 512 x 390 pixels. More than a dozen 
microprocessors, headed by an MC68000, off-load graphics functions from the host, providing 
pan and zoom, multiple windows and a variety of object manipulations. The first deliveries are 
expected in October. 
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MOrOROLA MMUs, Q·BUS HIGHLIGHr MC68000-BASED ALCYON SYSrEM 
The appearance of Motorola's MC684Bl memory-management unit and the coupling of the 

MC68000 to DEC's LSI Q-bus (supplemented by a high-speed memory bus) highlight the initial 
system entry of San Diego-based Alcyon Corp . The standard AWS work station, built around C. 
Itoh's CIT-101 display terminal, supports as many as four users and includes an eight-slot 
dual-width backplane, 2B6K bytes of parity memory expandable to lM byte and a parallel 
printer port. An integral DMA Systems B1.4-in. Winchester with BM bytes of fixed and BM bytes 
of removable storage boosts system performance with an average 40-msec. access time. the 
684Bls provide associative memory mapping for 32 to 64 segments . The larger APX, 
configured in a DEC-like free-standing office pedestal, supports as many as 16 terminals, 4M 
bytes of parity memory, a 60M- to 320M-byte Winchester-disk drive and a lrfa -in. streaming­
tape drive . Software for the systems includes Alcyon's UNIX Version-7 look-alike operating 
system, Regulus, and the company's C compiler. A variety of third-party languages will also be 
available . The systems, priced from $13,000 to $30,000, are aimed at DEC OEMs in the market 
for high-performance microprocessor-based systems . 

NOErICS READYING 68000-BASED GRAPHICS rERMINAL 
Mountain View, Calif., start-up, Noetics , Inc., plans to deliver a 68000-based graphics 

terminal by December. Said to be priced very low-less than $3500 apiece-the hardware is bit­
mapped with a 60-Hz noninterlaced screen. The device reportedly uses some custom LSI for 
graphics . Plans call for manufacturing the hardware in Korea, which will contribute to its low 
price. Company marketing vice president Marleen Martin, a former 3Com employee, indicates 
that Noetics is also planning products using the UNIX operating system.although she does not 
elaborate. Founded in January by Barry Dickson, Noetics is funded by speech-technology firm 
Threshold Technology, Inc. The company is running prototypes of its graphics display, Martin 
says. 

FL.Ar-PANEL VIDEOrEX rERMINAL UNDER DEVELOPMENr IN ENGLAND 
The announcement by IBM Corp . of private Videotex software for the Series/ ! minicomputer 

and the personal computer (see "IBM aims Videotex system at business users," p. 83) should 
stimulate interest in a compact portable flat-panel Videotex terminal being developed by a 
British company, Phosphor Products, Ltd., Poole, Dorset. The terminal is designed to plug into 
a standard telephone socket or acoustic coupler and to accept Videotex pages employing the 
alphamosaic format pioneered by common carrier British Telecom on its public Videotex 
service, Prestel. The Phosphor Products terminal will display as many as 24 lines, each with 40 
characters, and will employ the company's patented display technology, DC 
electroluminescence. A layer of phosphorescent powder is sandwiched between two thin 
electrode panels , each containing hundreds of parallel conductors at right angles to those in 
the other panel. The powder lights up where the electrical impulse through two conductors 
crosses . 

HP UNVEILS HAND-HELD PERSONAL CPU 
Following in the tracks of Panasonic and I / O Industries , whose hand-held personal 

computers have attracted much attention and orders, Hewlett-Packard Co. next month will 
begin delivering its HP-75, a 10- x 5- x 1-in. hand-held CPU. The HP-75 uses the same 
proprietary processor as that included in HP's Series 80 family of desk-top personals , runs on 
batteries or AC power and has a one-line, 32-character LCD. The 16K-byte unit sells for $995 . 
Memory can be expanded to 24K bytes via plug-in RAM cards. The unit is compatible with all 
peripherals that run on the HP-IL bus, the company says. Software available at introduction 
includes application packages for math and engineering, statistics , finance and real estate . HP 
plans to add graphics (for HP-IL-compatible plotters) and VisiCalc over the next several 
months. Software can be loaded through the HP-75 's built-in magnetic strip reader (like that 
used in HP's hand-held calculators) by plug-in ROM modules or through tape cassettes . 
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Megatek has pioneered dynamic 
interactive refresh graphics 
systems for years . Ten to be exact. 
Our Whizzard 5000 was the first 
advanced high-quality vector 
stroke generator. The 7000 modu­
lar, high-performance 3-D stroke 
system followed . Then , the 7250 
dynamic, high-speed color 
raster system and 7290 system, 
which combined stroke and 
raster workstations powered by 
one Megatek Graphics Engine~ 
All industry firsts. 

Local intelligence 
Now, Whizzard 7600. Another 

first. A new color graphics 
system with a powerful , user­
programmable 16-bit 8086 
microprocessor in a local intelli­
gent front-end module. 7600 
gives you a dramatic increase 
in intelligence. Four user tasks­
structuring primitives, running 
applications subroutines or sys-

Data courtesy of PDA/ PATRAN-G 

tern peripherals - can be easily 
and simultaneously handled . 

Real-time 3-D obiect rotation 
The 7600 offers many other 

new innovations. Totally interactive 
real-time rotation of 3-D objects 
in 16 of 4096 available colors. 
Three-dimensional surfaces of 
up to 600 sides can be filled 
instantly. And, a 3-D surface 
processor comes with the system 
while a floating point processor 
can be added as needed . Scaling, 
clipping, 2-D and 3-D rotations 
are easy. You can choose either 
40962 vector refresh or 512 2 or 
10242 raster resolutions. 

Offloading the host 
What's more, this power and 

increased intelligence actually 
reduces drain on the host com­
puter. That's because local 
intelligence and dedicated pro­
cessors perform all calculations 
for complex transformations. 

CIRCLE NO. 7 ON INQUIRY CARD 

Local intelligence also manages 
display lists, event queues and 
peripheral interaction, further free­
ing up your computer. Com­
munication between the CPU 
and the 7600, up to 1000 feet, 
is by high-speed parallel data 
transfer. For greater distances, 
the 7600 is equipped with two 
standard RS232 interfaces. 

Whizzard 7600 . Latest advance 
in color graphics systems from 
Megatek where "firsts" have been 
a habit for years. For details, 
call or write Megatek Corporation, 
3985 Sorrento Valley Blvd ., 
San Diego, CA 92121 or (714) 
455-5590. TWX 910-337-1270. 
MEGATEK, S.A. , Avenue du Tri­
bunal Federal , 34 , CH-1000 
Lausanne, Switzerland . Tele­
phone: 41/21/207055 . TELEX: 
25037 MEGA CH . 

•••® 
••• MEGATEK 
••• CORPORATION 
UNITfD TflfCOM COMPUTfR GROUP 
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COMPUPRO TO ENTER DESKTOP MICROCOMPUTER MARKET 
After eight years as a supplier of S-100 bus board products and components , Compupro, 

Inc ., Oakland, Calif. will try to emulate the system success of S-100 veterans such as Vector 
Graphic, Inc., and Cromemco, Inc . Its first products, set for introduction this fall , are three 
systems built around a single-board CPU using Intel' Corp. 8085 and 8086 microprocessors . 
Appropriately dubbed the 816s, the systems start with an entry-level model for $5495, which 
includes 128K bytes of RAM, dual l.2M-byte floppies, CP/ M-80 and CP/ M-86, SuperCalc and 
Assembler. The high-end model, which supports as many as 16 users , includes 384K bytes of 
memory, MP/ M-8-16 (based on Digital Research, Inc .'s MP/ M but said to support 
simultaneous 8- and 16-bit operations), SuperCalc , Assembler and dBase II . It lists for $8995 
and , like the other models, can be upgraded to lM byte of main memory and is available with 
a 29M-byte, 8-in. Winchester-disk drive and a tape-cartridge drive. The three models also 
feature a 20-slot S-100 motherboard . 

81A·IN. WINCHESTER l'ORTHCOMING l'ROM START-UP MAXTOR 
First hardware from Santa Clara start-up Maxtor Corp. could appear by year-end in the 

form of a 514-in. Winchester with capacities in excess of 50M bytes. Product specifications 
and pricing are sketchy, but according to one report, the new device could use 3350 double­
track density technology, an ST-506 interface and be the first of a series of even higher 
capacity small Winchesters. The company was founded by ex-Quantum co-founder and 
marketing vice president Jim McCoy, who takes over as Maxtor president; ex-RMS co­
founder Jack Swartz, who joins as vice president of engineering; and Ray Niedzwiecki, 
formerly with USI International, who becomes vice president of operations. 

CADNETICS ADDS Ol'l'ICE-AUTOMATION TWIST TO CAD WORK STATION 
Look for Boulder, Colo., start-up Cadnetics, Inc., to introduce a low-cost CAD work station 

in early 1983. The company was formed with initial funding of more than $1 million from 
Menlo Park, Calif.-based Technology Venture Investments and a group of private investors 
headed by Storage Technology Corp. president Jesse Aweida . Details on the hardware are not 
available , but president Bruce Holland says the work station will be influenced by the 
company's office-automation background: company principals come from Wang 
Laboratories , Inc ., NBI Corp. and Auto-trol Technology Corp. 

MPSI TO RELEASE COBOL APPLICATION SOl'TWARE 
COBOL application software for MC68000-based microcomputers will soon be available 

from MPS!, Palo Alto, Calif. The company 's parent, London, England-based Micro Products 
Software Ltd., has announced an MC68000 implementation of BOS, its portable operating 
system that supports the company's MicroCOBOL language on a variety of popular 
minicomputer processors (MMS, June, 1981, p . 49). BOS also supports a wide variety of 
accounting packages tailored for U.S. users and vertical packages for applications such as 
property management and insurance brokerage. MPSI sells through distributors in Atlanta, 
Philadelphia, Los Angeles and Dallas . 

START-UP COMPANY TO UNVEIL ION-INJECTION PRINTER 
Atherton, Calif., start-up Algographic Associates will introduce this fall or next year an 

ion-injection non-impact printer that could possibly be named the Algographic , says a source 
close to the company. After some five years, R&D has been completed, and company 
president Evan Ragland has received a patent for the device . The printer uses ions to 
magnetically attract toner particles for hard-copy output. A similar product introduced by 
Mississauga, Canada-based Delphax Systems in 1981 (MMS, June, 1981, p . 179) made an 
encore at this year's NCC show, with some added features. 

VME BUS PRODUCTS COMING, ASTRAEA'S DUE NEXT MONTH 
Since the announcement last year of the VME bus by Motorola Inc ., Mostek Corp . and 
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Signetics/ Philips (MMS, December, 1981, p. 16), a number of companies have announced 
their intentions to build boards and systems based on the mechanical and electrical 
specifications of the standard (see "Motorola brings VME bus to U.S .; Mostek, Signetics 
ready, too," p . 34). One company, Astraea Computer Corp., Sunnyvale, Calif., expects to have 
its products out the door next month. The company is building a 68000-based CPU board, a 
256K-byte RAM board , a disk controller and a system controller. An I / O controller is in the 
works, says company founder and president, Ray Burkley. Burkley says boards will be sold 
to OEMs, with which Astraea already has a few million dollars in contracts . 

TECH FILES: A quick look at industry developments 

Microbits: Human Computing Resources Corp., Toronto, Canada, says it has begun to work to 
transport UNIX System III to National Semiconductor Corp . 's NS-16000 microprocessor. The 
implementation will support C and FORTRAN compilers , and is set to run with the 
semiconductor maker 's 16032 CPU, 16081 floating-point unit and 16082 MMU (MMS, July, 
p . 20) . First-quarter 1983 deliveries are planned .... UNIX supplier Interactive Systems 
Corp., Santa Monica, Calif. , has released its enhanced version of Bell Labs ' UNIX System III . 
Called IS/ 3, the software sells for $17,500 for the PDP version and $23,000 for the VAX. A 
version is also available for the Z8000 on Onyx Systems, Inc . 's C8002 microsystem. IS/ 3 for 
the MC68000 will be ready this year .... Zilog, Inc., is sampling its Z8003 and Z8004 virtual­
memory processors . The devices are fully compatible with the Campbell, Calif., firm's Z8001 
and Z8002 chips and run with existing Zilog MMUs. The 4-MHz versions of the chips sell for 
$66 (Z8003) and $45 (Z8004) in quantities of 1000. 

Minibits: General Automation's search for a 32-bit minicomputer is continuing both 
internally and externally. Since the company began marketing CIE System's MC68000-based, 
desk-top system under an OEM agreement, internal development reportedly has turned 
toward a product based on the Motorola chip. However, talks with outside vendors have 
continued and include discussions described by GA as extremely tentative with Gould S.E.L. 
Meanwhile, GA is understood to be contemplating adding the Pick operating system to the 
CIE product. GA has been distributing Pick-based Evolution Systems overseas through its 
World Trade Division since March. But company officials want a lower priced Pick system 
and have reportedly grown impatient with Evolution's delayed introduction of a 
microprocessor-based replacement for its current mini. 

Random disk files: Redesigned 5114-in . Winchesters are expected to be unveiled by Shugart 
Associates, Sunnyvale , Calif., near year-end . The first of these drives , the SA612, will store 
12M bytes of data on two platters (compared to the three-platter, lOM-byte capacity of the top 
end of the company 's first small-Winchester line, the SA600 series), and will use manganese­
zinc ferrite heads . Shugart could announce two additional small Winchesters at the same 
time-a single-platter, 6M-byte device and a three-platter, 19M-byte drive . All drives will be 
ST-506 compatible . Pricing is not available . A spokesman for the company has no 
comment .... The committee developing standards for sub-4-in . diskettes reportedly has 
reached agreement on a number of key specifications for this media, including bit and track 
densities and the number of tracks per surface, but no information is final (MMS, July, p. 6) . 
Proposed disk capacity remains under wraps, however. The committee has also come to some 
agreement on outside diskette diameters , and reportedly only Ya in. separates members . 
Issues yet to be resolved include which centering technique to use and which protective 
packaging jacket to adopt . Some members are pushing for hard plastic jackets similar to 
those incorporated into the 3¥2-in. diskettes developed by Sony Corp. and into the 3-in. media 
proposed by Matsushita, Hitachi and Maxell. Dysan Corp., Santa Clara, Calif., and Westford 
Mass ., Dysan spin-off Tabor Corp. reportedly are pushing for a smaller sized 51/4-in. floppy 
disk. The committee 's proposal is scheduled to be made public at the end of this month . 
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YOU CAN'T CO 
YOU'VE GOT NO 

That's quite a claim. How can we 
make it? Quite simply, because no one 
else is trying to do what we've set out 
to do. 

In the words of our President, 
Sirjang Lal Tandon: "Tandon Corpora­
tion has been bui It on a strategy of 
producing high performance micro­
computer peripherals at prices so low 
that they increase the markets for the 
computers themselves. If we can help 
the computer industry create a reliable 

$200 or $300 'home' system with mean­
ingful capacity-not just a game or toy­
most households wi 11 be able to afford 
one. Then we wi 11 see a real mass market. 

"At the upper end, if we can give 
small business and personal computers 
10 to 50 times their current memory/ 
storage capabi I ities at a practical cost, 
we wi 11 en large the market for more 
sophisticated desktop systems, and of 
course, our own market as well'.' 

To accomplish this, we have 
designed and organized our business 
unlike all other disk drive manufac­
turers' businesses. 

How? 

To start with, we make more of 
what goes into our drives than any other 
manufacturer. 80% of the cost of every 
drive consists of parts we actually make 
ourselves. 

This assures that we can control 
the qua I ity of each critical component 
to our own high-level specifications. 

It also allows us to engineer 
advanced designs from the start that lend 
themselves to more efficient mass pro­
duction and higher overall performance. 

We make sure that our production 
capabi I ities exceed our orders by at 
least 50% so we are always in a position 
to deliver. 

And we use separate production 
facilities for each of our product lines, 

Tandon Corporation, 20320 Prairie Street, Chatsworth, CA 91311, (213) 993-6644 TWX: 910-493-5965 • Regional Sales Offices: Woburn, MA 
Elmhurst, IL (312) 530-7401 • Plano, TX (214) 423-6260 • Newport Beach , CA (714) 675-2928 • Sunnyvale, CA (408) 745-6303 



keeping their individual priorities dis­
tinct to further increase productivity 
and, ultimately, throughput. 

We also offer our customers the 
most generous guarantee in the industry, 
to back up the reliability we've achieved. 

And finally, we offer our customers 
a very broad line of drives-16 models 
in all. So we're the single source that 
can meet al most any need. 

Has it worked? 
You decide. In three short years 

we've become the 
world leader in 
small disk drives, 
shipping more 5%" 
floppies, high 
capacity Win­
chesters and 8" 
Thinline™ floppies 
than anyone else. 

And now we're 
introducing five 

new floppy and Winchester drives that 
push prices lower and capacities higher 
than the industry has ever seen. 

That's why we say we're not 
competing in the disk drive business. 

Ti mes have changed. Three years 
ago.Tandon wasn't considered 
competition. 

Now we don't consider the 
competition. 
Th1nlme 1s a trademark of Tandon Corporation 

lanaan 
THE MOST SUCCESSFUL DISK DRIVE 

COMPANY YOU EVER HEARD OE 

(617) 938-1916 • Seagirt, NJ (201) 449-7720 •Tucker. GA (404) 934-0620 • 
• Fran kfurt , West Germany 0611-392081 , Telex: 411547 
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Model65: . . . fl s1tllng at a main rame. 
Now you can tackle your large applications without breaking your budget. 
That's because our new HP 1000 Model 65-with a powerful real-time 
operating system and advanced memory management scheme-can 
handle jobs that previously required a mainframe computer. And do it at 
a minicomputer price. 

Extended code space for programs. 
Virtual memory for data. 

The key to the Model 65's new power is our enhanced RTE-6/VM 
operating system. Using an Extended Code Space segmentation scheme, 
RTE-6/VM lets you compile, load and execute large programs (approach­
ing 25,000 lines of FORTRAN code), or convert them from other com­
puters. And because RTE-6/VM uses a virtual memory design, these 
programs can access a huge 128 megabytes of data-transparently. So 
your programs can virtually be as large as the application requires. 

Getting a head start on development. 
A Model 65 development system gives you maximum HP 1000 power in 
one fully-configured package. You start with RTE-6/VM, floating point 
hardware and one megabyte of high-performance main 
memory. You also get our award-winning IMAGE data 
base management system; FORTRAN 77, Pascal and 
Macroassembler; a 16 Mb fixed disc with integrated 
tape cartridge; and a powerful graphics terminal to 
use with our Graphics/1000-II software. All for less 
than $65,000. 

Third parties play a part. 
If you're a software supplier, just picture your 
big applications on the Model 65. The cost of the 
"total solution" to your customer will be signifi­
cantly lower. Which means more systems can 
be sold. And that's just the idea behind our new 
HP PLUS program, where selected software 
suppliers team up with HP to bring competi­
tively priced, quality solutions to the market­

A one megabyte Model 65 
development system is 
priced at under $65,000. 

place. And if you're an OEM, our volume discount schedules make 
these systems even more attractive. 

For more information, call your local HP sales office. Or write 
Hewlett-Packard, Attn: Joe Schoendorf, Dept. 08128, 11000 Wolfe Rd., 
Cupertino, CA 95014. 

F//'OW HEWLETT 
~~PACKARD 

Price U.S. A . list; subject to change without notice. 
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The new DMS-86 makes any 
terminal a 16-bit computer 

network station. 
Slimmer than a telephone book, the 
hot new DMS-86 turns any terminal 
into a HiNet™ Local Area Network 
station. So now, a HiNet network can 
run 8 and 16-bit software simultane­
ously. Pay only for the power you 
need-exactly where you need it. 

HiNet is a complete hardware/ 
software local area network-flexible, 

inexnensive, fast- and from a single source. 
The DMS-86 is perfect for financial modeling, MRP, scien­

tific analysis, or word processing-any processor-intensive 
application. Its large internal memory acts like a "pseudo-disk:' 
providing up to 1MB RAM and super-fast access to fre­
quently used data in "working memory:' 

The CP!M®-based DMS-86 combines an 8086 processor 
(and optional 8087 co-processor) with lKByte network 
buffer and from 256K to 1MB RAM, three RS-232C serial 
ports, an 8-bit bidirectional 
parallel port, and the HiNet 
networking port. 

Bring 16-bit response to 
your favorite terminal. 
Check out HiNet and the small 
but mighty DMS-86. '~r:oTM 

Digital Microsystems U"' 
Because man was not meant to work alone. 

1840 Embarcadero, Oakland, CA 94606 (415) 532-3686, TWX 910-366-7310 Extel House, East Harding St., London EC4P-4HB 01-353-1 080 Telex 23721 

CP/ M"' is a registered trademark of Digital Research, Inc. 
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NEWS Mini-Miara Warlll 

AT&T begets American Bell, 
swiftly hails network service 

Almost as quickly as hot informa- marketing organization, is chief 
tion travels by word of mouth, executive officer of the new entity, 
American Telephone & Telegraph headquartered in Parsippany, N.J. 
Co. announced a subsidiary with a Other major locations are Lincroft, 
network service and almost 1000 N.J. (an R&D team from Bell Labs), 
employees only five days after the and Somerset, N.J. (marketing). 
Federal Communications Commis- There are five district sales offices. 
sion approved a capitalization plan American Bell commenced opera­
for the new company. The subsidi- tions on July 1. 
ary, called American Bell, Inc., While many aspects of the 
came with great fanfare after a long company have an AT&T air, AT&T is 
fermentation (MMS, March, p. 195; adhering closely to FCC guidelines 
February, p. 19). to keep its subsidiary separate. 

The Justice Department's anti- In announcing Net 1, - formally 
trust case against AT&T began in called Advanced Information Sys­
late 1974, and a proposed settle- terns/Net 1 service (the name might 
ment was reached early this year change because Ungermann-Bass, 
when AT&T agreed to shed its 22 Inc., intends to protect the name 
local operating companies. In re- trademark on its Net/One local-area 
turn, AT&T kept Long Lines, network), American Bell talked in 
Western Electric Co. and Bell Labs, generalities both from a pricing and 
and was given the freedom to take capabilities standpoint. The service 
those operations into unregulated (a revised version of the earlier 
high-technology businesses. The Advanced Communications Service) 
first result was the formation of essentially allows customers to 
American Bell, which almost simul- connect multi-vendor terminals to 
aneously released the Net 1 each other, a central computer, a 
network service to link dissimilar like terminal and a so-called service 
terminals and computers. 

Salvatore J. Barbera, formerly 
assistant vice president and director 
of major projects in AT&T's business 
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point through a common carrier 
linked to one of 17 service points to 
be set up by American Bell. 

A service point is the location at 

which the customer gets and pays 
for service. Each service point has a 
Digital Equipment Corp. VAX-11/ 
780 supermini, which serves as the 
main processor and houses the 
network logic and interpreters, an 
IBM Corp. Series/I computer for 
wide network protocol interfacing 
and Western Electric modems for 
line access. The system uses the 
v AX VMS operating system. 

The salient points of the service 
include: 

• Terminal interfaces, or plug­
compatible equivalents, which are 
Teletype model 33 ASCII character 
and block modes, and IBM 2741 
asynchronous contention; IBM 
2740-II asychronous polled; IBM 
2780/3780, IBM 3275 synchronous 
contention; and IBM 3271 synchro­
nous polled. Barbera says support 
of these older terminals represents 
about 84 percent of existing 
terminals. 

• Host or plug-compatible inter­
faces, which are ASCII asynchronous 
contention, IBM 2780/3780 synchro­
nous contention and IBM 3271 binary 
synchronous polled. SDLC initially 
will be provided, with SDLC/SNA to 
follow. 

• Three modes, which American 
Bell has defined: common (for 
compatibility between unlike devic­
es by defining the least common 
denominator formats for both end-
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points, such as programs), class 
specific (standard data of specific 
terminals can be moved) and 
transparent (data are not translat­
ed, but interrupt and disconnect 
format controls are supported). 

• The ability to store application 
software and data as part of the 
service. Data consist of customer 
files that are accessible to applica­
tion programs via a read, write/ 
delete or append request . 

• Two languages targeted for 
customer programming in network 
nodes. The Net 1 customer pro­
gramming language is a subset of 
ANSI COBOL. The Net 1 forms­
definition facility lets customers 
define terminal form and screen 
displays and establish edit-valida­
tion criteria. However, customers 
can access only certain layers of 
software. 

• Authorized use of Net 1 

protected by system software. For 
example, Net l's screening proce­
dures determine the rights of a pro­
gram to execute an application pro­
gram and the access rights an 

Salvatore J. Barbera, American Bell's chief 
executive officer, began his career at the Bell 
System as a switchman in New York. 

application program has to a data 
file. A customer can program in 
even more authorization clearances. 

• Basic application programs, in­
cluding a standard message applica­
tion package and a standard host­
interface package. 

To use Net 1, customers must 

have terminals and host computers 
that are compatible with the ser­
vice, modems or digital interface 
equipment and a transmission 
means to the service point. The 
modems and digital interfaces must 
be Bell System or compatible mod­
els. 

The new company encourages 
software houses and customers to 
write application programs, and in­
tends to offer technical consulta­
tions. 

Figuring out pricing for Net 1 use 
can be even more difficult than fig­
uring out a telephone bill, and is 
based on the same premise: a cus­
tomer is charged only for use (see 
"Putting together Net l's pricing 
pieces," p. 18 ). New president Bar­
bera notes, "There is no up-front 
charge. A customer buys access 
through a carrier and pays for 
usage." For the first time, though, a 
service under the AT&T umbrella 
will have no charges for distance. 

American Bell officials stress that 
Net 1 service will give smaller users 
more processing flexibility. Howev-

PUTTING TOGETHER NET 1 'S PRICING PIECES 
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Pricing tor components of American 
Bell, lnc.'s Net 1 service is 
complex, and probably too high for 
single small users. However, the 
network may be worthwhile for large 
corporations with small distribution 
arms. 

Private-line analog ports have a 
$1 o per month tee tor each network 
standard address, which originates 
and terminates communications . 
There also is a $450 nonrecurring 
charge. A 300-bps port is $250 
monthly, while a 9600-bps port is 
$11 oo monthly. Private-line digital 
ports are $1 o per month tor each 
network standard address, plus a 
$300 nonrecurring charge. A 2400-
bps port sells for $400, while a 
9600-bps port sells for $800, each 
monthly fees. Dedicated dial ports 
have a $450 nonrecurring charge. A 
1200-bps port is priced at $275 
monthly, while a 4800-bps port is 
$700 monthly. Public dial ports are 
priced at 7¢ per min. for rates as high 

as 1200 bps, and 1 6¢ for 4800 bps. 
There are middle-range prices tor 
ports with other baud rates. A billing 
identifier charge is $1 per month. 
Automatic dialing is $30 monthly, plus 
a $150 nonrecurring charge. 

Storage pricing is 1 oq; per kilobyte 
per month for reserved storage, and 
1 ¢ per kilobyte per hour for demand 
storage. 

Interactive processing runs 2¢ per 
AIS Net 1 resource unit. An ARU , the 
smallest number of computer cycles 
sold, would, for example, represent 
1 oo msec. on a oec v Ax-11 /780 
processing application. Noninterac­
tive processing charges are 0.5¢ per 
ARU. 

To move information in the network, 
a fee of $1 .75 per kilopacket (a packet 
holds 120 characters) is assessed for 
call service. Priority message service 
goes for $2.25 per 100,000 characters 
plus a 5¢ network standard address 
charge, and standard service goes for 
$1.50 for the same number of 

characters and the same address 
charge. Customers can get confirmed 
or timed deliveries, at 20¢ and $1 per 
address, respectively. 

All the pricing means that a 
customer with a 300-bps personal 
computer who wants to move 1 
kilopacket of information from point A 
to B would pay about $2.97, whereas 
calling directly would cost about 
$2 .10, says Harry Newton, president 
of New York-based Telecomm Li­
brary, a telecommunications consult­
ing firm. However, American Bell 
officials point out that the network 
does pay if the user wants to change or 
retransmit an incomplete packet. "Our 
charge is for a packet delivered 
successfully, independent of time or 
multiple tries. This is not true of 
normal telephone line (charges), " 
notes American Bell 's chief executive 
officer Salvatore J . Barbera. He says 
it is better to use a telephone network 
for straight batch processing at higher 
speeds. 
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er, all small users should not get 
their hopes up for at least five to 10 
years. Harry Newton, president of 
New York-based Telecom Library, a 
telecommunications consulting firm, 
says the service would be good for 
small users within a big network, 
such as local distributors for a large 
pharmaceutical company. The phar­
maceutical company, however, 
would be the customer, not the 
small user. 

Newton and others in the indus­
try also question American Bell's 
ability to compete in an unregulated 
market, particularly because of its 
one-product history with AT&T. 

"The Bell System has been a 
closed nation, with Bell Labs de­
signing, Western Electric manufac­
turing and AT&T marketing prod­
ucts," says Jean Yates of Yates 
Ventures, a consulting firm special­
izing in Bell and the UNIX operating 
system. Nonetheless, one cannot 
discount the company's financial re­
sources, and one of the most innova­
tive laboratories in the world-Bell 
Labs. American Bell could meet its 
goals to be profitable in its first year 
of operation merely by selling 
equipment to its operating compa­
nies, Yates says. American Bell has 
probably invested $1 billion in its 
project to date. 

American Bell's next step is to 
offer computer equipment, maybe 
the 3B20 supermini based on Bell 
Labs' 32-bit microprocessor. The 
v AX-11/780 equivalent is being sold 
to Bell companies for one-half the 
VAX's price, says Yates. The prod­
uct uses UNIX, and Yates considers 
this writing on the wall for DEC. 

"UNIX is best as a file-transfer stan­
dard between multi-vendor office­
automation systems," she says, 
speculating that this is how the 
UNIX buried in Net 1 is being used. 

Because American Bell will have 
limited capacity for 18 months, the 
service will not be available at all 17 
service points until the third quar­
ter of next year. 

-L. Valigra 
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Intel 186 single-chip 
micro cuts system costs 

As the sizes and prices of 
peripheral devices such as Winches­
ter and floppy-disk drives drop, so 
too do the sizes and prices of small, 
microcomputer-based systems. And 
while the processors upon which 
these systems are built have not 
been very expensive-an 8086, for 
instance, sells for less than $30 in 
volume-other LSI and TTL parts to 
handle functions such as memory 
and peripheral control or interrupts 
and system timing have added to 
total cost. 

Intel Corp., however, says its 
new iAPX 186 16-bit single-chip 

microcomputer can eliminate many 
of the extra components needed to 
build a small system, thus reducing 
the price and size further. 

"The 186 lets you build a CPU 
function for half the price of an 
equivalent CPU based on an 8086," 
says Bob Patterson, Intel's micro­
processor products marketing man­
ager. Total system cost, he adds, 
could be reduced by 25 to 50 
percent. Initial price in lots of 100 is 
$50. Intel expects the 186's price to 
drop to about $30 when volume 
production begins. 

Twice as powerful as a 5-MHz 

Intel's iAPX 186 microcomputer includes a processor as well as functions such as memory 
and peripheral control or interrupts and systems timing that normally would have been built 
using separate TTL and LSI. By including more functions on the chip, designers can halve the 
price of building equivalent CPU function with the popular 8086. 
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Looking inside the IAPX 186. 

8086, the 186 includes an on-chip 
interrupt controller, two 2M-byte­
per-sec. direct-memory-access 
channels and three 16-bit program­
mable counters/timers. Additional­
ly, integrated chip-select circuitry 
controls memory or peripheral 
subsystems. An 8-MHz clock genera-

tor provides timing for the 186 and 
external circuits. Local bus control, 
which eliminates the need for extra 
data bus transceivers, is also on 
chip. 

Using the 186 rather than the 
8086, chip count can be cut by 15 to 
20 devices, Intel officials say. 
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OLIVETTI OPE FOLDS U.S. OPERATIONS 

Olivetti Peripheral Equipment (OPE), the Tarrytown, N.Y., fully owned 
subsidiary of Ing. C. Olivetti & Co. s.p.A., Italy, has folded its operations, and 
combined them in a joint venture for R&D, manufacturing and marketing of 
peripheral products with Ann Arbor, Mich.-based disk-drive manufacturer 
Irwin International, Inc. Samuel N. Irwin, chairman and cheif executive officer 
of Irwin, will be president of the new venture, called Irwin Olivetti, Inc., which 
will be located in Ann Arbor. Olivetti, Italy, an early investor in Irwin 
International, will own 35 percent of the venture, which may go public in the 
future. Irwin Olivetti will represent Olivetti in North America for all its OEM 

peripherals, including a full range of printers and magnetic-memory systems. 
The venture will continue to make Irwin lnternational's high-performance 
5Y4-in. Winchesters. 

Patterson says that all a typical 
small-business system would re­
quire besides the 186 are data­
communication components, RAM 
or ROM and special-purpose periph­
eral controllers, such as those for 
video displays or disk drives. 

The company has added 10 new 
instructions to the 186's instruction 
set including some to speed number 
crunching and a few implemented in 
microcode. However, the instruc­
tion set remains compatible with 
8086 and 8088 software, the 
company says, including operating 
systems such as Digital Research 
Inc.'s CP/M-86 and Microsoft's 
XENIX, available through Intel's 
third-party software-distribution 
operation. Intel says more than two 
dozen independent software ven­
dors are supplying operating sys­
tems, languages or applications 
packages for the iAPX 86 family of 
processors, of which the 186 is a 
member. Languages supported on 
the 186 include FORTRAN, Pascal, 
PL/M and assembly. Intel plans to 
add ASM-86/88 and PL/M-86-88 next 
month. 

Considering the advantages 
claimed for the 186, such as low 
price, 8086 compatibility and the 
presence of the top-end iAPX 286 
(MMS, April, p. 52), one wonders 
what Intel intends to do with the 
8086. "The 8086 will hold for certain 
applications," says Patterson. "It's 
still a high-volume product, and 
we'll continue to ship it in volume 
because of the number of designs in 
production." In the long term, 
however, Intel expects the 186 and 
286 to garner the design wins, he 
says. "There aren't too many 
reasons to design with the 8086," 
Patterson says. "We see the 186 
replacing it for new designs." 

The 186 is available in sample 
quantities. Production quantities 
are scheduled for deliveries during 
the first quarter of 1983. 

-Larry Lettieri 
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The Best Made Better 
When we unveiled our CompuStar"' 

multi-user terminal system just over a 
year ago, we thought we had created the 
most powerful, lowest-priced multi-user 
computer we would ever manufacture. 
We were wrong. Today, we've made 
our best even better! 

Our newly redesigned CompuStar TM 

boasts the same performance statistics 
that made its predecessor such an over­
night success, plus a host of exciting new 
features. CompuStar users now get the 
added benefits of dual character set ca­
pability, an expanded library of visual 
attributes including reverse video, un­
derlining and below-the-line descenders, 
an enhanced disk operating system and 
Microsoft' BASIC - all at no extra cost! 
And single-user systems now start at as 
little as $2995. 

There are four types of CompuStar TM 

workstations (called Video Processing 
Units or VPU's) that can be connected 
into a variety of central disk systems 
with 10 to 96 megabytes of multi-user 
storage. 

Up to 255 VPU's can be tied together 
to form a massive multi-user network. 
Or, you can start with only a single VPU 
and easily expand your system as your 
processing needs become more sophis­
ticated. But whether you start with one 
or one-hundred VPU's, you'll probably 
never outgrow your CompuStar. Un­
like other systems, you configure the 
CompuStar the way you want 
it ... connecting any combination of 
VPU's in a "daisy chain" fashion into the 
central disk system. And since each 
VPU has its own twin Z80 processors, 
its own CP/M* operating system and a 
full 64K of internal memory, (not to 
mention disk capacities of up to 1 Y2 
million bytes), overall system response 
time remains unbelievably fast! And that's 
a claim most of the other multi-user 
vendors just can't make. 

Inside our new CompuStar you'll find 
a level of design sophistication that's 
destined to establish a new standard 
for the industry. A series of easy-to­
service modular components has been 

tMkrosofi 1s a trademark of Microsoft Corporation. *Registered trademark of Digital Research. 
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engineered to yield the most impressive 
reliability figures we've ever seen. But 
CompuStar users are not only thrilled 
with our system's performance (and the 
miserly few dollars they spent to get it), 
they also have the peace of mind of 
knowing that Intertec's comprehensive 
customer protection and field service 
programs will insure their total after-the­
sale satisfaction. 

For more information on what just 
may be the last multi-user microcompu­
ter you'll ever ( have to ) buy, ask 
your dealer today about our all new 
CompuStar™ system. Or, contact us at 
the number and address below. We'll 
gladly explain how we've made our 
best . . . even better! 

J ~~fXrrc 
SYSl"EMS@ 

2300 Broad River Rd . Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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New antitrust policies 
ease company mergers 

Minicomputer, home-computer 
and semiconductor companies 
should be able to merge with 
relative impunity under the terms 
of new antitrust policies announced 
by the u.s. Justice Department and 
the Federal Trade Commission. 
Government officials say that of the 
three, only the minicomputer indus­
try has concentration levels of any 
concern. Even in that industry, the 
top four firms account for only 50 
percent or less of the market. IBM 

Corp., Digital Equipment Corp., 
Data General Corp. and Wang 
Laboratories, Inc., are among the 
leading companies. 

While the home-computer indus­
try in the late 1970s was dominated 
by Tandy's Radio Shack division, a 
number of companies including 
Apple Computer, Inc., Commodore 
Business Machines Corp., Timex, 
Sinclair and IBM have entered the 
market, increasing competition. 
Government officials rate even the 
semiconductor industry, with such 
giants as Texas Instruments Inc., 
Motorola, Inc., and National Semi­
conductor Corp., as only "low to 
moderately," concentrated. 

Even in highly concentrated 
industries in which the top four 
companies account for 75 percent of 
the market, the government intends 
to permit more corporate mergers. 
Assistant Attorney General for 
Antitrust William Baxter says the 
government's previous merger 
guidelines, issued in 1968, were 
unduly restrictive. For example, in 
highly concentrated industries in 
which four firms held 70 or 75 
percent of the market, the old 
guidelines would have permitted, at 
best, two firms with a 4-percent 
share each to merge without a 
government challenge. Under the 
new guidelines, companies that 
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each have 7 percent or more of the 
market could merge. 

In low or moderately concentrat-

Illustration by Michael G. Cobb 

ed industries, such as home 
computers and semiconductors, the 
new guidelines for horizontal merg-

CHEMICAL QUADRUPLES CHIP CAPACITY, SMALLER 
MINIS MAY BE ON THE WAY 

The smallest minicomputers on the market today could be half as big and 
twice as useful next year through the use of a chemical that helps make 
wafer-like microcircuit chips even denser, according to GAF Corp., San Mateo, 
Calif. Scientists at GAF developed a chemical they claim can double--or even 
quadruple-the capacity of microchips. Called an electron beam resist, 
Gaftronic EB-46 permits circuits 150 times thinner than a human hair to be 
etched on chips the size of snowflakes. GAF's E-beam resist has already been 
used to etch half-micron circuitry. That's less than half the size of today's 
1.2-micron standard for the microelectronics industry. To get this precision, 
metal-plated glass is coated with 1150,000 in. of the polymer-based chemical 
and exposed to electron beams. Ultra-fine lines appear where the electrons 
meet the chemical. This process is said to produce chips with finer and more 
accurate detail than was previously possible. This combination of electronics 
and chemistry has the company looking toward devices containing 256K-bit 
capacity by the mid-1980s. Today's chips can handle as many as 64,000 cells, 
a huge increase over the 1 ooo-bit chips first produced in 1970. 
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The Odds 
Are lnfotron Can 
&we You Money! 

It's a sure thing. If you are using more than one telephone 
line per site to talk to remote terminals, lnfotron can save 
you money. Our Supermux 380 Statistical Multiplexers 
pay for themselves by concentrating data from up to 
eight asynchronous terminals over a single telephone 
line. You save the cost of the extra lines and you save 
even more by including a built-in data set. 

Supermux 380 multiplexers actually beat the odds in 
protecting data from telephone line "hits" that can cause 
errors. Data is checked and retransmitted if necessary, 
all transparent to existing hardware and software. And 

Supermux 380 units include built-in diagnostics to help 
pinpoint line, data set and multiplexer problems. 

The odds are you won't beat the Supermux 380 for 
reliability and value and-you won't beat lnfotron either. 
We've been a leader in data communications since 1968. 
We have a full range of products to reliably transmit data 
across the world or across the street-network concen­
trators, switching devices, statistical multiplexers, wide­
band multiplexers, modems and test equipment. lnfotron, 
a sure bet. 

1111111 •ntotron Systems 
First in Performance and Reliability 

Infotron Systems Corporation Infotron Systems Ltd. 
Cherry Hill Industrial Center, Cherry Hill, NJ 08003 Poundbury Road, Dorchester, Dorset DTl 1 TQ England 

800-257-8352 609-424-9400 TWX: 710-940-1247 Telephone: (0305) 66016 Telex: 417276 

m e nited tates 
·AL: Hall-Mark, 205-837-8700•CA: Dayton·Forester, 714-978-7455• The Helfrich Company, 213-92&-n15, 714-631·2300, 714-941~, 415-854-4554, 415-938-95n•CD: Hall-Mark, 
303-934-5859 •FL: Hall-Mark, 305-971·9280, 305-855-4020 • 813-576-8691 •QA: Ethom Associates, 404-457-<)161 • Hall-Mark, 404-447-8000 ·IL: Hall-Mark, 312-860-3800 • Inter 
Buslnesa, 312-45!H866 •KS: Hall-Mark, 913-888-4747 •MD: Hall-Mark, 301·796-9300 • Wlltronlx, 301·2511-7676 ·MA: Marketechs, 617·237-4343 •MN: First Rap. Co., 812·944-2097 
• Hall·Mark, 812-884-9058• MD: Hall-Mark, 314-291·5350• NJ: Friedman Associates, 201·964-6200• Hall·Mark, 609-424-7300, 201·575-4415· Hansen & Hughe•, 201-852·7055• NY: 
cameron Computers, 718-473-4590 • Hansen & Hughes, 800.526-5114 ·NC: Hall-Mark, 91~832-4465 ·OH: c . G. Distributor, 513-435-4340 • Hall-Mark, 218-473-2907, 614-891-4555 • 
OK: Hall-Mark, 918-835-8458 ·PA: C. G. Distributor, 412·386-5056, lnlocore, 215-337·9611 •TX: Computer Associates, 214-634-1320, 713-974-6002 • Hall-Mark, 512-837-2814, 
214-343-5000, 713-781-8100 • WA: Datscom North-st, 206-525-4118 • SJI, 206-783-8981 , 206-693-2085 • WI: Hall-Mark, 414-781 ·3000 

CIRCLE NO. 14 ON INQUIRY CARD 



The CalComp 
Computer Graphics Glossary 

0 
A co10plete spectrum 

of co10puter 
graphic peripherals 

fro10 CalC010p 
In the dynamic world of computer 
graphic peripherals, only CalComp 
can offer a complete line of quality 
produas spanning the entire spec­
trum of input and output devices. 
Whether you are an OEM systems 
integrator, a multiple-product end 
user, or simply trying to build the 
best possible graphic workstation 
for a particular application, Cal­
Comp is the source. 

Quality products and attractive 
new pricing. 
CalComp is now offering the 
"Multi-product Sales Plan" to pro­
vide maximum discount leverage. 
When you agree to buy a specified 
quantity of plotters, digitizers or 
displays from CalComp, the same 
quantity discount applies to all 
other eligible CalComp products 
over the life of the agreement. 
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This plan is a major price break­
through for multiple-product end 
users and OEMs. 

Products for every application. 
More and more industries are 
discovering that computer aided 
design is a competitive neces-
sity, and the market is expected 
to quadruple by 1986. Today's 
graphic workstation environments 
already include computer rooms, 
offices, trucks, ships, drilling plat­
forms and more. But unlike so 
many new companies with single 
product offerings, CalComp offers 
more than 40 different products­
digitizers-displays-plotters­
to allow you to configure a system 
to meet your needs. 
•CalComp offers a wide assort­
ment of digitizers-both tablets 
and wide area tables-providing 

exceptional accuracy and high 
resolution. Solid and backlighted 
surfaces are available. 
• CalComp continues to dominate 
the pen plotter field, with drum, 
beltbed and flatbed models. All 
have outstanding resolution, high 
throughput, simplicity of opera­
tion and dependability. 
•A growing force in Electrostatic 
Plotter/Printers, CalComp offers a 
full range of EPPs for high quality 
"quick copies'.' These are available 
in floor models and a new rack­
mounted mobile unit. 
•CalComp has online, offline and 
combination controllers driving its 
plotters, including those that can 
run both pen and electrostatic 
plotters. 
•Providing a new definition for 
the term "interactive;' is the 
new 4000 Series of Vistagraphic™ 
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Displays: 
Resolution - 640 x 512 , 1024 x 768, 

1024 x 1024 
Models - Color or Monochrome 
CPU - Dual Motorola MC68000 

Digitizers: 
Tablets - 11" x 11" to 24" x 24" 
Tables - 24" x 36" to 44" x 60" 

Displays, available in both 
monochrome and color. Two 
microprocessors are used, one 
devoted to display processing and 
the second for peripherals and 
communications. 

Service protects your 
investment. 
With more than 15,000 graphics 
systems installed worldwide, Cal­
Comp understands how vital 
responsive service is. Backing Cal­
Comp's superior parts and labor 
warranty are over 75 field service 
offices. And with our Maintenance 
Alert Program, if problems cannot 
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Drum Plotters: 
Widths - 11:' 36:' 54:' 72" 
Speeds - 4.5, 10, 30 Inches/ Second 

Flatbed Plotter: 
Plotting Area - 48"x 82" 
Speed - 30 Inches/ Second 

be solved quickly, we'll call in our 
senior national technicians to get 
you back on line without costly 
delay. Our ability to maintain and 
service our equipment throughout 
the world underscores CalComp's 
commitment to stand behind its 
products and its customers! 

Single source simplicity. 
For hardware, software, supplies, 
service and advice, no one even 
comes close to CalComp as the 
single source for all your com­
puter graphic peripheral needs. A 
call to your local California Com­
puter Products sales office listed in 
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Beltbed Plotters: 
Plotting Area - 34" x 59" - 52" x 80" 
Speed - 30 Inches/ Second 

Electrostatic Plotter /Printers: 
Widths - 11:' 22:• 36" 
Resolution - 100, 200 Dots/ Inch 

the white pages will do the job. Or 
write to CalComp, Product Market­
ing, Department M/S 52, 2411 W La 
Palma Avenue, Anaheim, CA 92801. 

For a list of international sales 
and service offices write: 
International Division, 
5425 East La Palma Avenue, 
P.O. Box 3250, Anaheim, CA 92803. 

CALCOMP 
A Sanders Graphics Company 

g sANDERS 
The Graphics People 
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'IHEDSD880 
WINCHESTER S\'STEM. 

MADE'IHEWAY 
DIGITAL WOULD MAKE IT. 

EXCEPT DIGITAL 
DOESN'T MAKE IT. 

HyperDiagnostics, HyperService and Rapid Module Exchange are trademarks of Data Systems Design, Inc. 
PDP is a registered trademark of Digital Equipment Corp. 



The people at Digital are a pretty smart 
bunch. They make some of the finest small com­
puters in the world. So we like to think that if 
they were to make a new storage system like our 
880 Winchester /Floppy, they'd do it the same 
way we did. 

First of all, they'd make it extremely reliable 
with extensive testing and by using one of the 
most reliable storage technologies known, the 
Winchester. 

Next, they'd offer it in different capacities, 
like 7.8, 20.8, and 3L2 megabytes, with a choice of 
.5 or 1 Mb floppy back-up, or none at all. 

These different configurations would, of 
course, be fully compatible with Digital's LSl-11 
and PDP®-11 computers. 

And the whole package would be extremely 
compact, just 5114 inches high, so it would save 
space and fit in almost anywhere. 

They might even add some on-board self­
diagnostics, similar to our exclusive HyperDiag­
nostics,'M so you could test, exercise, and debug 
without a CPU. And cut down on your service 
costs at the same time. 

Maybe they'd evel). institute a module swap 
program, something like our Rapid Module 
Exchange,'M which would be designed to get you 

back up and running within twenty-four hours. 
Finally, since this system would be so 

dependable, they'd be able to offer their extended 
service at a much lower price-much like we do 
with our own HyperService,™ which goes into 
effect when the 90-day warranty expires and 
covers everything. 

And then, as if it weren't good enough 
already, they'd offer this remarkable storage sys­
tem at a lower cost per megabyte than any com­
parable system. 

The fact is, though, Digital doesn't make 
anything like this. 

Which is why we make the DSD 880 Win­
chester system to go with your Digital computer. 

And, why we make it the way we do. 

Corporate Headquarters: 2241 Lundy Ave­
nue, San Jose, CA 9513L Eastern Region Sales and 
Service: Norwood, MA, 617 769-7620. Central 
Region Sales: Dallas, TX, 214 980-4884. Western 
Region Sales: Santa Clara, CA, 408 727-3163. 

DATA SYSTEMS DESIGN 

WP FLPY READY 

INTbtNATIONAL SALES: Australia 03/544--3444; 8elgium an Luxembourg 02/7209038; /625-19'11, Central and South 
America (office in U.S.A.) 415/967-8818; Denmark 01/83 34 00; Finland 90/88 SO 11; France 03/956 8142; Israel 03/298783; Italy 02/4047648; 
Japan 06/323-1707; Netherlands 020/45 87 SS; New Zealand 4/ 693-008; Norway 02178 94 60; Spain 34/433-2412; Sweden 08/ 38 03 70; 
Switzerland 01/ 730 48 48; United Kingdom 44/7073/ 34774; West Germany and Austria 089/1204-0; Yugoslavia 61/ 263-261. 
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ers--those among competing com­
panies--are even less restrictive. 
One reason is that horizontal 
mergers are not measured by the 
complex Herfindal Index, which 
tallies company market-share con­
centration levels. The index is 
determined by squaring a compa­
ny's market share in an industry and 
adding the squares of the potential 
merging firms. 

Under the Herfindal measure, 
Baxter says, the department is not 
concerned if an industry index 
reaches 1000. An industry with 10 
firms, each holding a 10-percent 
market share would have an index 
of 1000. Attorney General William 
French Smith says an index of 1000 

lli•i·lliara Warld 

could correspond with a four-firm levels of the distribution chain. 
concentration level of 50 percent, Conglomerate mergers involve com­
about the same as that of the panies in different industries. Those 
minicomputer industry. kinds of mergers would permit 

In markets with an index higher computer and semiconductor com­
than 1800 (about six equally sized panies to move into the communica­
companies), Smith says, mergers tions, data-transmission or any 
are a matter of significant competi- other attractive industry. The 
tive concern, but the department department notes it will pay 
will resolve questions in favor of particular attention to possible 
challenging mergers. collusion at the retail level in 

The Justice Department notes vertical mergers. 
that most noncompetitor mergers James Miller III, chairman of the 
will escape government enforce- FTC, generally endorsed the Justice 
ment actions. Such "nonhorizontal" Department's merger guidelines, 
mergers include vertical and con- and says the FTC will also consider 
glomerate mergers. Vertical merg- such things as barriers to entry and 
ers are among companies in the technological changes. 
same industry, but at different 

19 companies back ECMA 
local-network standards 

from the beginning, ECMA didn't po­
sition itself as an intermediary in 
the 802/Ethernet debate until early 
this year. Maris Graube, chairman 
of the 802 committee, says ECMA 
basically adopted the parts of the 
802 work that it liked, "and helped 
us resolve some of the issues we 
were still debating." Graube says 
the 802 document and the ECMA 
standards are the same except for a 
difference in the packet-framing de­
limiter. "So it confirms much of 
what we've been doing," Graube 
says. 

On June 22, after a week of 
last-minute efforts to line up 
support, 19 companies from six 
countries announced they would 
back a set of local-area-network 
standards proposed by the Europe­
an Computer Manufacturers Associ­
ation. The ECMA standards will be 
submitted to the International 
Standards Organization for appro­
val as worldwide standards. A key 
factor enticing many of the compa­
nies into supporting the ECMA 
proposals, which address the physi­
cal, data-link and transport layers of 
the seven-layer ISO model, is that 
the layer 1 and 2 ECMA standards 
are largely compatible with Ether­
net. 

The strong show of support for 
the ECMA standards followed 
months of well-publicized debate 
between the Ethernet camp and the 
Institute of Electrical and Electron­
ics Engineers 802 Committee (MMS, 
June, p. 26; February, p. 17). 
ECMA's standards take a middle 
road between the two factions, and 
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as a result, permit both the 
Ethernet backers and the 802 
proponents to view the ECMA 
proposal as a victory for their own 
side. 

Although it followed the 802 work 

Support for the proposed ECMA 
local-area network standards 

has come from these 19 companies 

Cii·Honeywell Bull 
Computer Technology, Ltd. 
Digital Equipment Corp. 
Fujitsu , Ltd. (U.K.) 
Hewlett-Packard Co. 
Intel Corp . 
Information Technology, Ltd. 
International Computers, Ltd . 
Logica VTS 
L.M. Ericsson 
Mitel Corp. 
Network Technology, Ltd . 
Nixdorf Computer Corp. 
Office Technology, Ltd . 
Olteco Olivetti Telecom 
Siemens Corp. 
3Com Corp. 
Three Rivers Computer Corp. 
Ungermann-Bass, Inc. 

Dara Hekimi, secretary general 
of ECMA, agrees with Graube, not­
ing that there has been "collabora­
tion and cooperation" between the 
two groups. But Pat Coen, chair­
man of the England-based Logica 
VTS, supports rumors that ECMA 
was losing patience with the 802/ 
Ethernet stalemate. Referring to 
the ECMA standards agreement, he 
says, "The main pressure that led to 
the agreement was simply that we 
were tired of waiting for something 
to emerge from the u.s." 

The framing delimiter issue was 
the major remaining difference be­
tween Ethernet and 802, and be­
cause ECMA accepted the Ethernet 
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approach to this issue, the Ethernet 
backers also view the ECMA position 
as a success for their side. The 
Ethernet firms say once the delimit­
er issue was resolved, they could 
accept the other "minor" changes 
required by their backing ECMA. 

The minor changes required by 
the Ethernet forces involved a few 
hardware modifications, such as an 
improved grounding technique, and 
some software changes at the data­
link level. Despite these changes, 
says Ralph Ungermann, president 
of Ungermann-Bass, Inc., Santa 
Clara, Calif., the installed base of 
Ethernet hardware and the soon-to­
be-available Ethernet chips are 
hardware "totally compatible" with 
the ECMA standards. 

"I think 802 really underestimat­
ed the impact on Xerox and on other 
companies like us if we had to go 
back and change the framing delim­
iter on our installed hardware," Un­
germann says. "Things like ground­
ing can be changed without 
changing the very expensive Ether­
net controller boards." 

Bob Metcalfe, president of 3Com 
Corp., Mountain View, Calif., and 
the developer of Ethernet when at 
Xerox, says endorsing ECMA stan­
dards does involve small concessions 

by Ethernet backers, but says he's 
happy to make them if they help 
bring about a single, worldwide 
carrier-sense-multiple-access / colli­
sion-detection ( CSMA/CD) local­
networking standard. "If admitting 
that concessions were made helps 
smooth some feathers and get the 
egos out of the way, then let's admit 
it," he says. 

The Ethernet "Blue Book" speci­
fication and the 802 proposal are 
"about two degrees apart," says 
Metcalfe, adding, "Reality will not 
accept ECMA and 802 and Xerox, 
DEC and Intel being close but not 
identical." 

Graube at 802 agrees that "close 
isn't good enough" in the standards 
world, and that it's likely 802 will 
move to accept the EcMA/Ethernet 
framing approach. Voting on the 
outstanding 802 draft was scheduled 
for last month, and some of the 
negative comments received proba­
bly addressed the one remaining 
difference between ECMA and 802. 

"The delimiter business is going to 
be resolved very shortly," Graube 
predicts. 

Although the main attention on 
the ECMA standards and their en­
dorsement focuses on the layer 1 

and 2 Ethernet-related protocols, 

INTEL UNIT WILL DEVELOP LOCAL-NETWORK PRODUCTS 
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Intel Corp., Santa Clara, Calif., is distinguishing them from systems 
gearing up to develop hardware and targeted at end users. A network 
software products for local-area interface unit from Ungermann-Bass, 
networks through a new Data Inc., for example, provides complete 
Communications Business Unit. Man- software through the application level, 
aged by Philip L. Arst, formerly Arst says. A similar device from Intel 
manager of the company's data- would include only software through 
communications product line, the new the transport level , leaving the 
unit will be funded by corporate application-software task to the OEMS. 

money until its first products permit it Intel's first products from the business 
to operate as a separate profit-and- unit, expected by year-end, will be 
loss center. Arst explains his unit will based on the baseband Ethernet 
produce system-level products, not specification, which the company 
components or boards. The systems supports . Future products could 
will be marketed exclusively to OEM include broadband systems , Arst 
customers, not end users. He says says, if OEM customers indicate a 
the level of software provided with the need for such units. 
systems will be the characteristic 

some of the supporting companies 
view the proposed standard at the 
level 4 transport layer as equally, if 
not more, important. (The level 3 
networking layer, primarily in­
volved with internetworking sever­
al LANs, is further from standardi­
zation.) Support for the transport 
protocol represents the first multi­
vendor backing of such a higher 
level standard, and is happening 
despite the fact that several of the 
19 endorsers have already devel­
oped their own proprietary higher 
level protocols. 

These companies, including DEC, 
Xerox, Ungermann-Bass and 3Com, 
will continue to sell products using 
their existing transport-layer pro­
tocols, but will offer optional 
support for the ECMA standard. This 
standard is technically ISO's trans­
port protocol Class 4 (ISODPXXX), 
which represents work done by 
ECMA, the American National 
Standards Institute and the Nation­
al Bureau of Standards. 

"One of the major points of t he 
endorsement," says Philip L. Arst, 
manager of Intel Corp.'s Data 
Communications Systems group, "is 
that the companies have, in effect, 
said that they will support open 
systems. That's motherhood, but if 
you put money behind the mother­
hood, it makes it work.'' - Dwight B. 
Davis , with contributions from Keith 
Jones 

NEXT MONTH IN MMS 
The feature article section of the 

September issue of Mini-Micro 
Systems will spotlight software : 
high-level languages and develop­
ment systems. Three major profile 
articles will be included, detailing 
database packages for microcom­
puters, work-station furniture 
and portable operating systems 
for microcomputers. 

Other editorial features will 
include : 

• Fresh perspectives on lan­
guages and operating systems, 
including Ada, FORTH and UNIX. 
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BURR-BROWN 

I• II •I 
INDUSTRIAL BVBTEl\llS PRODUCT& DIVISION 

3631 E. 44th Street - Tucson, Arizona 85713 - Tel : (602 ) 747-0711 

Put your microcomputer-based system m,etberf'ut.er .. -JOlll' 
product to market sooner using low coetanalogaad digital I/Cf• 
from Burr-Brown's Industrial Systems Products DlvUdon. 
A full line of µC compatible 1/0 boards. available oO'-tbe-shelf, 
offer features tbat sare you time/money lo design, hardware, 
software and testing! Consider: 

•Simple software requirements - many of our 1/0 boards need 
only one instruction per conversion. 

• Versatile, memory-mapped designs. 

• lOmV to lOV analog input operation. 

• I/O's powered from the microcomputer's supply. 

• Up to 64 input channels per board. 

• Analog inputs and outputs on the same board. 

• 8- or 12-bit resolution. 

•Software programmable gains from 1to1024V/V (on board 
RAM sets gain for each channel addressed). 

• Relay outputs for power switching. 

• Isolated digital input and output. 

• Input oveJVoltage protection for your microcomputer. 

Competitive alternatives can't offer this combination of features 
and options - or our low prices. More than 40 1/0 boards -
compatible with Intel Multibus™ , DEC LSl-11, Motorola Micro­
module and Zilog MCB are described in an 8-page brochure. Ask 
for it! 

Compare feature• - compare price• - compare delivery! 

ALABAMA, (8001 327-0853 -ARIZONA, (602) 267-1171 - CALIFORNIA (Norlhem), (408) 496-6611 - (Southern), (213 ) 92Hl381 ; (714 ) 994-4852 -COLORADO, (303) 771-1530 
CONNECTICUT, (203) 288-5288 FLORDIA, (800 1432-6288-GEORGIA, (800 ) 327-0853 -ILLINOIS, (312) 579-9300- INDIANA, (317 ) 257-7231 - MAINE, (207) 365-4390 

MARYLAND, (301 I 656-4535 MASSACHUSETTS, (617 ) 263-2766- MICHIGAN, (313 1362-1220-MINNESOTA, (612) 835-2044 -MISSISSIPPl, (800) 327-0853 
NEW JERSEY, 1201 1785-4450-NEW YORK, Albany , (518 ) 869-3355; Buffalo, (716) 874-4900; Rochester, (716) 544-5580; Syracuse, (315) 455-2469-

NORTH CAROLINA, (800) 327-0853 OHIO (Norlhem), (216) 247-3295 - (Southern). (513 ) 772-5544 - OREGON, Medford, (503 ) 772-3187; Portland, (503 ) 283-2555 
PENNSYLVANIA(EHtem), (215) 657-0330-(Weatern), (412 ) 366-6664SOUTH CAROLINA, (800 1327-0853-TENNESSEE, (800) 327-0853-TEXAS, Beaumont Area, (713 1842-5950 
UTAH, (801 ) 566-9251 - VERMONT, (802) 442-2222 -VIRGINIA (8041270-1400 -WASHINGTON, Richland, 1 509 1 943~664 ; Seattle, (206) 762~050 -WISCONSIN, (414) 352-5777 
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Mini-Miera Warlll 

Gould S.E.L.'s 32/8780 mini 
challenges mainframes 

The most recent challenge to 
mainframes from a superminicom­
puter comes from Gould S.E.L., 
which has launched what it bills as 
one of the most powerful 32-bit 
minicomputers on the market, a 
closely coupled dual-processor sys­
tem the company says will perform 
in the range of an IBM Corp. 3033 
mainframe. 

By combining the lOK emitter­
coupled-logic technology of the SEL 
Concept 32/87 (MMS, July, 1981, p. 
15) with the dual-processor archi­
tecture of the 32/7780, the Fort 
Lauderdale, Fla.-based company 
has introduced a system said to 
deliver 6.6 Whetstone million in­
structions per sec. and that can be 
optimized by SEL software tools to 
operate at 17. 4 Whetstone MIPS. 

A basic configuration of the 
Concept 32/8780---deliverable this 
month-is priced at $395,000 and 
includes 2M bytes of main memory, 
an eight-line asynchronous commu­
nications processor, a CRT console, a 
300M-byte disk, a 75-ips, 800-/1600-
bpi tape drive, a floating-point 
accelerator, a 600-lpm printer, 
Gould's MPX 32 real-time operating 
system and ANSI 78-compatible 
FORTRAN. 

The 8780 is aimed at off-loading or 
replacing mainframes in S.E.L.'s 
traditional markets, including simu­
lation, energy (both resource explo­
ration and utilities management) 
and industrial automation. In new 
bids, the 8780 is expected to 
compete against mainframes in 
situations in which multiple 8780s 
would replace single mainframes. 

In the industrial/scientific super­
minicomputer market, the 8780 is 
positioned to challenge what S.E.L. 
estimates to be Digital Equipment 
Corp. 's 50 percent market share-
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A measurement of Gould S.E.L.'s Concept 32/8780 abilities in executing FORTRAN 
statements against computers in the minicomputer class. The red bar denotes standard 
performance measurements, while the orange shows optimized performance numbers, 
when available. Source: Gould S.E.L. 

largely with the VAX-11/780-as 
well as Perkin-Elmer Corp.'s model 
3250. S.E.L. hopes to expand its 
presence with the 8780 into the 
CAD/CAM market and others, says 
director of market development at 
the company, John Hughes. 

The 8780 supports 2M to 16M 
bytes of interleaved 64K-bit RAM 
and, in its initial release, as many as 
96 terminals and eight disk drives 
ranging in capacity from 32M to 
600M bytes each. With an optional 
second Ilo processor and a disk 
processor, eight more drives can be 
attached. The dual-processor archi­
tecture features twin ECL-based 
CPUs, one of which functions as an 
internal processing unit, handling 
compute-bound tasks. The two 
processors are linked via a 75-nsec.­
cycle-time internal bus. Each pro­
cessor has a 32K- or 64K-byte cache 

memory and a 64K-bit-wide floating­
point processor. The two processors 
do not automatically back each 
other up (the IPU is restricted to 
nonprivileged instructions, while 
the CPU executes the entire 
instruction set), users can instruct 
either processor to function as the 
CPU via a key switch. 

Like the other members of the 
two-year-old Concept family, the 
8087 is constructed around the 
SelBUS, a priority-based polling 
network that links various elements 
within the cabinet. The bus oper­
ates at 26. 7M bits per sec. Each of as 
many as 24 devices on the bus have 
as much as 500K bytes of memory. 
An Advanced Micro Devices, Inc., 
2901-based I/O processor tied to the 
SelBUS and operating at 1. 5M bps 
manages I/o. 

The 55-in.-high, dual-bay cabinet 
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includes a 38-slot CPU chassis, the company has introduced the model languages include FORTRAN 77+, 
38-slot IPU chassis and an eight-slot 8750, which has the same perform- Jensen-Wirth standard Pascal and 
r/o chassis. Add-ins include a second ance characteristics of the earlier ANSI 74 COBOL and BASIC. Cal 
32K-byte cache board with an uniprocessor 8705, but can be Shoemaker, Gould s.E.L.'s vice 
ECL-based controller, priced at 

1 
upgraded to an 8780 with an IPU president of marketing and sales, 

$30,000, and lM-byte memory option priced at $100,000. says the company is expected to add 
boards, priced at $16,500, but The 8780 shares the MPX 32 UNIX as a program-development aid 
scheduled for a price cut. operating system used in the rest of by September. In addition, the 

In addition to the 8780, the the company's lineup. Supported company plans to support c and 
Ada, but does not provide t imeta­

MOTOROLA ALTERNATE-SOURCES BUBBLE MEMORIES 
Intel Corp. and Motorola, Inc., have announced what they term the first 

alternate-source agreement for 1 M-bit bubble-memory technology. Under the 
agreement, the companies will jointly develop two smaller 1 M-bit devices 
based on Intel's 111 o 1 M-bit bubble-memory architecture. While the first will 
equal the 111 o in performance, the second will have half the access time and 
twice the data rate (200K bits per sec.). The two companies also will adopt a 
low-height, leaded package for the new memories that is under development 
at Intel, and is similar to the one Motorola manufactures. To provide 
component-level interchangeability, Intel will provide Motorola with design 
and compatibility data so that Motorola can produce peripheral chips for the 
three bubble memories. For upgrades, the companies are standardizing on a 
common and compatible 4M-bit bubble chip set. The first memory is expected 
to be shipped in the second quarter of 1983 , and the higher performance 
device will be available by the end of next year. The agreement is expected to 
accelerate the growth of the bubble-memory market. 

Motorola brings VME to U.S.; 
Mostek, Signetics ready, too 

Motorola, Inc., has introduced to 
the u.s. a family of single-board 
computer products designed to the 
VME backplane bus specifications 
announced last year in Europe with 
MC68000 second-source vendors Sig­
netics/Philips and Mostek Corp. 
(MMS, December, 1981, p. 16). The 
move is part of an effort to make the 
VME bus a worldwide standard. 

Announcement by the Phoenix 
semiconductor and system vendor 
of its VMEmodule product line and 
an accelerated delivery schedule 
comes sooner than expected, say 
Motorola officials, a response to the 
strong demand for the hardware 
from u. s. customers, including 
industrial-automation, control­
system and small-business-system 
makers. 

Product manager Jeff Gorin says 
the company had initially planned to 
bring the products to the u. s. by the 

34 

end of the year, but "with some 
development breaks internally, we 
pulled it together," he says. 

VME bus products are based on 
Motorola's MC68000 microprocessor 
and are built on metrically sized 
Eurocards with inherently reliable 
pin-and-socket (DIN) connectors. 
Among the hardware Motorola will 
deliver to u.s. customers are a 
monoboard computer, two RAM 
boards, an IEEE 488 board and a 
variety of peripheral and r/o 
controllers. Chassis, card cages and 
backplanes are available as well. 

Gorin believes VME will further 
strengthen the MC68000's market 
position because its 16- and 32-bit 
data and address lines take full 
advantage of the processor's per­
formance. "Customers can take 
existing 16-bit systems and move to 
32-bit systems without changing 
architectures," he says. Additional-

bles for that release. 
The company has continued to 

grow at a 30-percent annual rate 
after racking up sales of $130 million 
in fiscal year 1981, and will add new 
products every six months. Compa­
ny president Shelly James says the 
company is "trying to patch up some 
of our weaknesses." He notes that 
these include shortcomings in user 
friendliness and application soft-
ware. 

-Geoff Lewis 

ly, Gorin says, the bus's mechanical 
size and connector scheme are 
attractive. 

Motorola's partners in the VME 
pact, Mostek and Signetics, have 
also experienced demand for the 
products from their u.s. customers. 
Frank Bruns, Mostek's VME head, 
says, "Interest is strong. There's 
pressure to set pricing" for the 
hardware. The Carrollton, Texas, 
company has not stepped up 
production of the boards, Bruns 
says, but it is ahead of schedule. 
Three boards will be ready next 
month-a single-board CPU, a serial 
I/O board and a RAM board. Four 
more are planned for year-end 
delivery, Bruns says, adding that a 
small VME prototyping system is in 
the works as well. 

For its part, Signetics, which did 
not reveal its product lineup when 
the joint venture was announced, 
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Your worries are over! 

MINI-MICRO SYSTEMS/August 1982 

Your 

ASSOCIATE™ 

and 

FRIENDS™ 

have the 

SOLUTIONS™ 
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Your ASSOCIATE TM and free SOLUTIONS™ 

A small business computer family that lets your 
computer power grow with you: 
• Start with the ASSOCIATE and 500 typewritten pages 
• Grow to the ASSOCIATE+ with up to 5,000 pages on a 

high capacity floppy and a hard disk 
• Grow from a single user to networking 
• General purpose communication software available 

Your ASSOCIATE is a complete single unit with 
Impeccable credentials: 
• Anti-glare video screen - easy on the eye 
• Typewriter style intelligent keyboard 
• Calculator keys for fast number entry 
• Z80A 4 MHZ processor plus an optional arithmetic 

processor for rapid calculations 
• DMA Controller, interrupt controller and timer 

• 64K internal memory, plus 2K PROM 
• 80 x 25 line, 12" screen with user accessible 

microprocessor for full control of keyboard and CRT 

• Floppy disks included in one cabinet 
• No messy wires and cable lines 

• FREE CP/M AND 5 PORTS PROVIDE: 

Access to thousands of software programs 
Easy attachment to modems, printers, and 
other devices to print and transmit information 
Option now available for communication processor 
with up to 10 serial channels working simultaneously 

• FREE ACCOUNTING 
Accounts Receivable and Payable 
General Ledger 
Payroll and Sales/Order Analysis 

• FREE WORD PROCESSING WITH SPELLBINDER 

Mailing Lists 
Spellchecker 
Sorting 

Forms Entry 
File Control 
Mathematics 

• FREE BUSINESS PLANNING WITH MICROPLAN 
Projections 
Balance Sheets 
Tax Calculations 
Row and Column Size 

Control 

P and L Statements 
Depreciation 
Consolidations 
Print Formatting 
Financial Functions 

SuperCalc is a Trademark of SORCIM; MBASIC is a Trademark of MICROSOFT; WordStar and WordMaster ore Trademarks of MicroPro; dBASE II is a Trademark of 
Ashton-Tate; Spellbinder is a Trademark of LEXISOFT. Inc.; Microplan is a Trademark of Chang Labs.; ASSOCIATE. FRIENDS and SOLUTIONS ore Trademarks of 
Data Technology Industries; CP/M is a Trademark of Digital Research 
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are here to answer your problems 

Specially designed optional Templates 
shown above help you to get your 
solution quickly. 

• 29 keys can be automatically programmed or loaded 
for rapid and easy use of your chosen SOLUTIONS'" 

• Other Templates available include dBASE II, MBASIC™, 
SuperCalc™, WordMaster'", WordStar'", and more ... 

• Every key has clear instructions on the optional 
Template 

• No need to refer to detailed user manuals for 
commands 

• Each individual usercantailortheirownkeyboardsand 
design their own template 

• The only industry available "soft" keyboard with a 1.000 
character memory available to the user 

• SELECTED FRIENDS FOR YOUR ASSOCIATE 

Qume, Ricoh & NEC Daisywheel Printers 
Hard Disks, Modems & Communication Processors 
Low Cost Disks, Ribbons and Printwheels 
Supergraphics field installable graphics board 
Nationwide seNice and repair from General Electric 

'includes: ASSOCIATE '" and all Free SOLUTIONS'" 

Together your ASSOCIATE and SOLUTIONS are a 
team; an unbeatable team at an unbeatable 
price, starting at 

$3,450 
Complete• 

For the dealer near you contact: 

Data Technology Industries 
701-A Whitney Street 
San Leandro, CA 94577 
(415) 638-1206 

Data Technology e IndustriesT" 
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Pixel, the 
most powerful, 

flexible supermicro 
intheworld 

now-has U OC™ / 

~~ 

The sensation of COMDEX/Spring is proving itself in the field in growing numbers every day. 
Here's why: 

We designed our new 68000-based supermicro system as if it were a mainframe 
giving it outstanding speed and power Then we gave it flexibility by providing two virtual 
memory operating systems: UNIX System III and our multi-user version IV UCSD p-System, 
as well as a relational data base, SNA communications, a forms 
generation package, and word processing. The result is a main­
frame functionality with the throughput of a supermini in a micro­
computer system that outperforms any micro on the market 
today. All at an extraordinarily low cost. 

If you are an OEM/Systems house, call or write for 
our Pixel 100 I AP Information Package and price list today. 
We'll send it to you as fast as we're shipping Pixel 100/ APs. 

Pixel 
~ ln8trumentatlan labcntarV 
One Burtt Road, Andover, MA 01810 

Tel. 617-470-1790 

Pixel 100/ AP is a trademark of Instrumentation Laboratory Inc. • UNIX System III and UNIX are trademarks and service marks of 
Bell Laboratories • Pixel's UNIX is based on UNIX System III as distributed by American Telephone & Telegraph• UCSD p-System is a trademark 

of the Regents of the University of California. 
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expects to introduce hardware this 
month or next, close to the 
Sunnyvale, Calif., firm's original 
schedule. A company spokesman 
says four boards will be announced, 
including a CPU and a 256K-byte 
RAM board, plus a disk controller 
board and a system controller 
board. 

Motorola's u.s. entries are essen­
tially identical to those introduced 
in Europe, with one significant 
difference. To the 68000-based CPU 

board, Motorola has added a feature 
that allows the VME board to talk to 
the company's Versabus-based 
Versamodules, a family of products 
built on 9¥4-1 x 14¥2-in. cards (MMS, 
October, 1980, p. 55). Called the I/o 
channel, it is a buffered extension of 
the on-board processor bus and 
allows 1/0 transfers at a 2M-byte­
per-sec. rate, regardless of the 
activity on the VME bus. 

Motorola's VMEmodules are available in single- or double-width Eurocards. 

Software support is available via 
Motorola's RMS68K real-time execu­
tive and Versados disk operating 
system. Development languages for 
VME boards on Motorola's EX­
ORmacs development system in-

elude Pascal and FORTRAN compil­
ers, a macroassembler and a 
symbolic debugger. 

In quantities of 25, the price for 
Motorola's 68000-based single-board 

Nova-compatible market 
is losing its vigor 

The estimated $30-million market 
for Nova-compatible hardware, 
born four years ago because of 
demand that Data General Corp. 
would not or could not satisfy (MMS, 
September, 1978, p. 96) has never 
boomed, and some observers say it 
may be dying. Part of the problem is 
DG's practice of restricting its RDOS 
operating system to use only on DG 
machines. Now, with a 12-year-old 
Nova architecture and instruction 
set, competitors in the Nova­
compatible market must face the 
fact that the market for Nova 
emulators can't live forever. 

MINI-MICRO SYSTEMS/August 1982 

"There's just not a lot you can do 
with the Nova architecture," says 
Mike Stoddard, director of systems 
software at Tustin, Calif.-based 
Interactive Business Information 
Systems, which sells operating 
systems for Nova-compatible ma­
chines. "The instruction set is 
primitive, and the machine has only 
four registers, two of which are 
eaten up with the program counter 
and the index register. And being 
able to directly address only 64K 
limits what you can do even with 
memory mapping." 

The IBIS strategy centers on a 

CPU is $1440. The 256K-byte RAM 
board sells for $1780. Motorola 
began delivering samples of the 
boards last month. 

- Larry Lettieri 

portable operating system that 
gives Nova-compatible hardware 
OEMS an upgrade path to minicom­
puters from Digital Equipment 
Corp, IBM Corp. or Honeywell 
Information Systems without sacri­
ficing their investment in software. 
The key to this portability is that 
more than 85 percent of the new 
IBIS operating system, Advanced 
Interactive Operations System 
(ADIOS), can be compiled as either 
Pascal or Ada. 

A similarly portable operating 
system is also reportedly in the 
works at Tustin-based Dynamic 
Concepts, Inc. 

Further evidence of the deterio­
rating market for Nova-compatible 
computers is the plight of market 
leader Point 4 Data Corp. The 
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Bytronix president Norman Clark says his 
customers will decide his company's path 
out of the Nova-compatible world. 

Irvine, Calif., firm recently laid off 
22 percent of its work force and 
reorganized its management. Sales 
of its Nova-compatible minis, which 
account for 90 percent of revenues, 
have not measured up to expecta­
tions. The company blames the lack 
of sales on a sluggish economy, 
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In 1979, an anti-trust suit began in a 
San Francisco u.s. district court in 
which 7 plaintiff companies-Digidyne 
Corp., Fairchild Camera and Instru­
ment Corp., SCI Systems, Bytronix 
Corp., Data Compass Corp., Keronix 
Inc. and Ampex Corp.-contended 
that Data General Corp.'s practice of 
requiring licenses of its ROOS opera­
ting system for use only on oo CPUs is 
unlawful. 

Ampex settled out of court after 
presiding Judge William Orrick de­
clined to issue a summary pre-trial 
judgement; terms of the settlement 
were never disclosed. Four other 
plaintiffs also reached secret out-of­
court settlements before the trial 
began, leaving only Fairchild and 
Digidyne opposing oo. 

Judge Orrick had ruled before the 
trial that oo's actions satisfied two of 
three requirements necessary for 
proving the alleged anti-trust violation: 

rather than on the Nova architec­
ture. Vice president of marketing 
John Mather believes that Point 4's 
customers will stay with the Nova 
for at least another five years. But 
the company is hedging its bets. 

"No computer manufacturer can 
reasonably believe its current 
architecture is going to be satisfac­
tory forever," says Mather. "And 
although being Nova-compatible has 
been an important factor in the 
success of Point 4, we're looking in 
new directions." 

Mather says one such direction 
involves microcoding some unused 
Nova instructions to implement 
primitives of Pascal p-code in 
firmware. One of the p-code 
environment's strengths, he says, is 
software portability that would 
provide a pathway to more powerful 
architectures. "We have p-code 
applications running in-house," says 
Mather, "and we're doing a lot of 
our future development around the 
p-machine." 

Although Point 4 planned to 

THE LEGAL BATTLE CONTINUES 

1 ) that oo tie the sale of software with 
the sale of hardware and 2) reaped 
substantial economic benefit thereby. 
The issue for the jury to decide was 
whether DG possessed sufficient 
economic power in the market to 
restrain trade appreciably. 

After 1 o weeks of testimony, which 
followed 1 9 months of pre-trial 
activity, and the filing of more than 
soo,ooo pages of discovery docu­
mentation, the jury deliberated for 
seven days before finding oo guilty of 
restraint of trade in June, 1981 . 

Fairchild and Digidyne were report­
edly seeking a combined $1 oo million 
in damages, which could have been 
tripled under federal law. But before 
the trial moved to the penalty phase, 
Judge Orrick voided the jury verdict in 
an opinion released in October, 1981 . 
The jury's decision had supported the 
plaintiff's contention that the relevant 
market was restricted to computers 

Point 4's potential is in p-code portability, 
says vice president of marketing John 
Mather. 

introduce UCSD Pascal at the recent 
National Computer Conference, 
says Mather, recent events have 
delayed those plans. Norman Clark, 
president of Fullerton, Calif.-based 
Bytronix, also foresees a trend 
away from Nova architecture. 

"Obviously, a 12-year-old concept 

executing the Nova instruction set. In 
overturning that decision, Orrick ruled 
that "the only reasonable definition of 
the relevant marketplace is the market 
for general-purpose minicomputers 
and microcomputers. '' 

Digidyne has appealed Orrick's 
ruling; that appeal is scheduled to be 
heard in u.s. District Court next 
spring. If Digidyne wins the appeal, 
the way would be clear for a new trial. 

Of the original seven plaintiff 
companies, only Bytronix and Digi­
dyne remain active in the Nova­
compatible market. 

Although oo declines to comment 
on legal expenses connected with the 
case, president Edson deCastro says 
that legal expenses contributed to a 
drop in operating margins from 13 
percent to 1 o percent during the first 
quarter of 1981 . 
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owill win the battle 
of the Multibus Giants? 

You will! 
Until 1979, there was only one company in our 

field. We will call it 'The Giant:' 
It seemed unfair that OEMs and Systems 

Houses should be dependent on a single source 
for certain board products. Even unArnerican! 

So Zendex was founded to establish the alter­
native. Multibus*compatible boards and develop­
ment systems for the professional and industrial 
markets, with delivery "off-the-shelf' Plus: 

• 10 to 20% higher performance, speed or 
expandability 

• 10 to 20% lower price. 
It has paid off. Now there are two giants in the 

field: The original Giant, 98 times our size. And us, 
Zendex. (We respect Intel and hope their growth is 
proportionate to ours.) Zendex may not be very 
big, but we are an authentic Little Giant never­
theless. For 15 or 20 other companies have seen 
a good thing in our market. And we are as big as all 
of them combined. 

You haven't heard much about Zendex? 
You will. 

Because Zendex is introducing a number of 
new proprietary board and system products, 
based on all three major 16-bit processors, the 
Intel 8086; the Motorola 68000; and the Zilog Z8000. 
You see, we think each of these competitive items 
has something the others lack. So, at Zendex, you 
can get the equivalent of all three. Zendex will 
be the only Multibus manufacturer offering three 
major 16-bit processors ... from one source and 
with a common operating system. 

A free CRT when you buy a 
ZX-907 Bus Tracer Analyzer. 

The ZX-907 is an essential debugging tool for 
software and hardware in Multibus development. 
The processor-based board interprets Multibus 
events by monitoring address, data and control 
lines. On-board memory stores up to 1024 bus 
events . .. and displays them on the CRT in the form 
of action, memory or 1/0 location and data. 

With each purchase of a ZX-907 through 
September 30, 1982, we'll give you an ADDS View­
point CRT-absolutely free! 

Who will win the battle of the Multibus Giants? 
You will. Because competition works to your 
benefit. You can start by being one of the first to 
get our new catalog. Fresh off the press. 

ZENdEX 
The other giant in the Multibus market 

6644 Sierra Lane, Dublin, CA 94568. 
Phone: ( 415) 828-3000. lWX 910 389 4009. 

• 1ntel and Multibus are trademarks of Intel Corporation. 

CIRCLE NO. 141 ON INQUIRY CARD 



BREAKTHROUGH IN 
BEACON™ leads the way with new standards in 



COLORG 
price-performance and human-factors engineering. 

Finally, a medium-priced color graphics 
system with the performance of much 
more expensive systems. 

Introducing Beacon TM from Florida 
Computer Graphics. 

Enhanced productivity for 
business and engineering. 

The Beacon TM System displays a full 
spectrum of graphics capabilities. Not 
only multi-color graphs and charts, but 
engineering diagrams, as well. 

As a stand-alone or host-dependent 
system, Beacon does it all. For enhanced 
productivity in engineering, marketing, 
manufacturing, and financial control. 

More power where it's needed. 

The Beacon System can accommodate 
up to almost 1 MByte of main processing 
memory. With the addition of 640 KB of 
graphics memory, Beacon can create a 
1280 x 960 image resolution used in 
many CAD/CAM applications. This high 
resolution, combinea with standard 
zoom and roam features on a 13" or 19" 
display, make Beacon ideal for engineer­
ing applications. Beacon's own menu 
driven sofrware and CP /M compatible 
operating system provide access to a 
comprenensive library of programs that 
cover virtually every aspect of business. 

Superior graphics features. 

The extent and caliber of Beacon's 
graphics features is unmatched in its 
price range. 

The System's brighter, more vivid 
colors stem from a unique electronic 
design and a superior raster scan display. 
The BeaconBRIGHT™ image, com­
bined with an anti-glare filter eliminates 
the need for hooding the display-even 
in brightly lit areas. 

Circles, vectors, arcs, rectangles and 
polygon fills are generated with hard­
ware rather than sofrware. As a result, 
image response is almost instantaneous. 

Beacon's 16x zoom feature can be 
controlled from the keyboard in 1x 
increments. Both horizontal and vertical 
scrolling is variable in speed and excep­
tionally smooth. Beacon also provides 
reverse video and underline, as well as 
blinking and variable height characters. 

Other graphics features include: 
640 x 480 resolution {standard); 6 memory 
planes with 256 colors-up to 32 usable 
at a time (16 in the graphics plane and 
16 in the alpha numeric plane)-and 18 
programmable function keys on the key­
board and another 18 on the display bezel. 

Human-factors engineering. 

The human factors, or ergonomics, 
that make a computer personally com­
fortable played an integral part in the 
Beacon System's design. 

The critical area of reducing eye 
strain and fatigue has been accommo­
dated through. the development of a 
screen image twice as steady as the image 
in other computer systems, including 
those that are advertised as "flicker free'.' 
For extra visual comfort, the brightness 
of the Beacon image is controllable at 
the keyboard, and an anti-glare filter 
reduces distracting reflections. 

And Beacon's commitment to supe­
rior ergonomic design doesn't stop th.ere. 
To avoid back strain, the monitor tilts, 
swivels, and uniquely adjusts 5.5" in 
height. In addition, the keyboard is 
separate from the display and can, there­
fore, eliminate the sense of being tied 
down to the monitor. 

Other hands-on features that make 
for greater comfort and productivity are: 
a three-degree adjustable tilt in the key­
board, a palm rest, tactile feedback, sculp­
tured keys, and a dimpled home key in 
the function and numerical key clusters. 

The importance of MPA. 

Our MPA, or Multiple Processor 
Architecture, is unique to the Beacon 
System. It incorporates six individual 
microprocessors, each chosen for its effi­
ciency in the performance of specific tasks. 

System throughput is optimized with 
the use of an administrative processor 
which distributes Beacon's internal work­
load. A 16-bit bit-slice processor is 
dedicated solely to graphics tasks and 
mathematical functions. 

MPA is at the heart of Beacon's extra­
ordinary performance. 

Quality and service assured. 

All equipment is constantly moni­
tored and evaluated from our corporate 
production facility, utilizing the most 
sophisticated automated test equipment 
available today. And our systems are 
supported by three levels of service, 
assuring you of minimal downtime. 

BEACON™-the beginning. 

Beacon is available. NOW. And it's 
just the beginning of a comprehensive 
family of systems that will enhance your 
productivity. Contact us for more 
information on how the Beacon System 
can work for you. We'll send you our 
full color literature. Just write: 
Marketing Communications Manager, 
Florida Computer Graphics, 
1000 Sand Pond Road, 
Lake Mary, Florida 32746. 
Or call (305) 321-3000. ln the Continental 
U.S. outside Florida, dial 1-800-327-3170. 

FLORIDA COMPUTER GRAPlilCS 
VISION IN COMPUTERS. 
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is going to go away eventually," he 
says. He notes that several compa­
nies showed up at the Comdex show 
with 68000-based machines and 
UNIX, but trends aren't established 
overnight, and he will let customers 
determine if microcomputers are 
the next move. "Customers say, 
'We're going to wait until things (in · 
the microcomputer market) settle 
down.' When they do, Bytronix will 
take advantage of it." 

Clark says DG encourages its 

DG SAYS THERE IS NO 

NOVA-COMPATIBLE MARKET 

"There is no such thing as a 
Nova-compatible marketplace," says 
Don McDougall, director of marketing 
for Data General Corp.'s technical 
products division. "No other firm's 
computers can legally run our 
operating systems. Therefore, they're 
competing with us more generally in 
the low-end, 16-bit computer market, 
the same way Digital Equipment 
Corp. does." 

McDougall admits the situation 
would change if Digidyne had won its 
case, freeing the ROOS operating 
system for use on non-oo machines. 
But oo spokesmen believe Judge 
Orrick's ruling in oo's favor will stand, 
and McDougall points out it will 
remain in effect for several years, 
regardless of the ultimate decision. 

Meanwhile, oo is basing its strategy 
on increased functionality and a 
better price/performance ratio while 
retaining Nova compatibility in up­
grade products such as the s/20 and 
s/120 microcomputers, which are 
based on the microEclipse chip set. 

As for the future, McDougall says, 
the market for low-end , 16-bit 
computers will be important factors 1 o 
years from now. Although he sees the 
advantages of the 32-bit internal 
architecture of microprocessors such 
as the MC68000, he says Data 
General overcomes architectural dis­
advantages in its 16-bit approach with 
memory-mapping capabilities , a 
broad base of application software 
and an extensive distribution and 
service network. 
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Nova OEMS to migrate to the more 
powerful Eclipse family, a strategy 
Don McDougall, director of market­
ing for the technical products 
division, confirms (see "DG says 
there is no Nova-compatible mar­
ket," left). The move to the 
Nova-compatible Eclipse instruc­
tion set was made more attractive 
by DG's recent introduction of two 
Nova upgrade products, the s/20 
and s/120, which are based on the 
16-bit microEclipse microprocessor 
that is said to bring 16-bit Eclipse 
minicomputer elements to micro­
computers (MMS, April, p. 17). 
Clark says Bytronix may follow suit 
with an Eclipse emulator. 

Bytronix may find, however, that 
Digidyne Corp., San Diego, has 
beaten it to the punch. "Our new 
computer, the 200 series, was 
designed to emulate the Eclipse 
product line," says Digidyne presi­
dent Michael Brennan. "Even 
though it's aimed at the Nova 4X, 

the top of the Nova line, there's 
plenty of room in the firmware to 
accommodate the extra Eclipse 
instructions." 

Brennan, however, doesn't think 
the move away from Nova will be 
necessary sooner than five years 
from now. "You can argue about 
what's a good instruction set, but 
with the bit-slice technology and 
clever microcoding, you can make 
computers run so doggoned fast, it 
doesn't matter how bad your 
instruction set is." 

Two other companies that recent-

ly entered the Nova-compatible 
market, Integrated Digital Prod­
ucts, Anaheim, Calif., and Kurzweil 
Computer Products, Cambridge, 
Mass., agree that speed is the 
answer. Both claim to have prod­
ucts faster than anything else on the 
market. 

But Brennan doesn't view the 
newcomers as Digidyne's real 
competition; that distinction be­
longs to DG. "Digidyne will remain 
totally DG-compatible," he says, 
basing that opinion on his belief that 
Digidyne will eventually win its suit 
against DG, freeing all . RDOS 
software for use on non-DG ma­
chines. However, DG contests the 
Digidyne contention (see "The legal 
battle continues," p. 4 o ). 

"Digidyne is the only company 
totally positioned to take advantage 
of it," Brennan says. "The way I 
figure it, we currently match up 
with about $125 million of DG's 
business." 

Digidyne hasn't bet everything on 
winning the suit, though, and 
Brennan says the company has 
recently purchased Minicomputer 
Systems' service organization and 
may eventually become more than 
just a hardware manufacturer. 

"And if DG compatibility turns out 
to be unnecessary," says Brennan, 
"we've built a higher speed proprie­
tary bus into the Series 200.'' It 
seems that even the strongest of 
Nova-compatibility supporters 
aren't locking themselves in. 

-Kevin Strehlo 

VisiCalc developers have 
high hopes for new program 

Legend has it that when VisiCalc 
developer Robert M. Frankston 
presented VisiCalc at the 1979 
personal computing festival at the 
National Computer Conference, 20 
people showed up-mostly staff and 

family. Only two outsiders listened 
to the presentation, but they 
walked out before it ended. 

Almost three years and more than 
250,000 copies later, VisiCalc devel­
oper Software Arts, Inc., Cam-
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Communications technologies are coming at 
you from every angle, and die possibilities are 
_b!:illiant. Effective resource sharing. Truly auto­
mated offices. Integrated process control. But 
sifting through the promises to the realities can 
be tough in a market as dynamic as this one is 
now. 

We'd like to suggest you take the attitude 
we've taken since we introduced the first gen­
eral purpose local communications system to 
the industry. Take the road that allows you the 
most flexibility, freedom of choice and 
independence. 

Choose a local network system that puts 
you at the controls. Choose a network with the 
maneuverability and the power to take you 
wherever you want to go. 

LET THE OTHER GUYS ARGUE ABOUT 
MEDIA. 

One of the things creating confusion about local 
communications right now is that a lot of heat is 
being generated about issues that don't really 
matter. 

Choice of medium, for example. At this 
point, both baseband and broadband have a place 
in communications technology. While every­
body is arguing about the relative merits of one 
medium versus the other, the answer for you 
may be, in fact, both. 

What you need is a local communications 
system that will do the job with whichever me­
dium or combination of media are right for you. 
And with architecture that will allow you to use 
still other media in the future. 

And although more and more systems 
will become available that allow you a choice of 
media, right now there is only one. Net/One™ 

We were the first to build a media-inde­
pendent system and to date we're still the only 
one. But we feel it's significant that others are 
now following, and that media independence is 
clearly the direction local communications 
technology will go in the future. 

Net/One is a trademark of Ungermann-Bass, Inc. 
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LOOK FOR A SYSTEM YOU CAN DIRECT. 
Everything about Net/One has been designed to 
respond to your needs, as they evolve, and to be 
completely adaptable to evolving communica­
tions technology. System architecture is com­
pletely mo~ular, and can be easily updated for 
future reqmrements. 

A Net/One system is delivered with com­
plete operating software, so you can use it im­
mediately for most applications without writing 
a single line of software. But the system is also 
fully programmable, so you can add non-stan­
dard interface protocols, or customized services 
and applications. If and when you choose to. 

Net/One is the only general purpose com­
munications system on the market today that 
gives you programmability. And that's in addi­
tion to being delivered with the widest range of 
multi-vendor compatibility of any system avail­
able. Physical interfaces currently include RS-
232; IEEE-488; 8-, 16-, and 32-bit parallel; RS-
449; and V.35. Our current software interface 
protocols include Async, Bisync, HDLC, and 
DEC DR-llB/W. 

MAKE SURE THE POWER IS THERE. 
The specs have to add up to a system that's not 
only maneuverable, but powerful and far-reaching 
enough to keep up with you as your needs grow. 

Net/One is made to move information. 
Lots of information. Fast. (Up to 10 megabits per 
second.) Several thousand devices in a building 
or complex can use Net/One simultaneously. 

A local communications system should 
be able to take you anywhere you want to go, as 
fast as you want to get there. Easily. Efficiently. 
Consistently. 

Please call or write for detailed system 
descriptions, and for our "How to Choose a Local 
Area Network" brochure. Ungermann-Bass, Inc., 
2560 Mission College Boulevard, Santa Clara, 
California 95050. Telephone (408) 496-0111. " 

Net/One from Ungermann-Bass 

CIRCLE NO. 134 ON INQUIRY CARD 



--------Latest Edition---------

ltmtx mimtS 
A Leader in Peripherals since 1959 More Than 200,000 Units in the Field 

5% INCH FLOPPY 
HEAD EXPOSED 

It's What's Not 
There That Counts 
What a floppy disk drive doesn't 
have is sometimes more impor­
tant than what it does have, 
industry sources report. The 
Remex PICO™ 48/ 96 tpi , 51/. 

inch flexible disk drive doesn't 
have "tap-tap" problems, doesn't 
have asymmetry considerations 
and doesn't have settle time 
because the little drive is the 
first in the industry that doesn 't 
have a head load solenoid. With 
the Remex PICO, the head is 
loaded directly onto the media 
when the drive door is closed. 

For long periods of read/ write 
inactivity, the spindle motor is 
shut off and can be reactivated 
quickly since the entire start 
process requires less than 200 
msec. Since "tap-tap" of head 
load and unload is a contrib­
utor to media wear, Remex 
reduces this problem by elim­
inating the head load solenoid. 
No head load solenoid also 
means no problems associated 
with the magnetic flux from the 
solenoid - like asymmetry, and 
the inability of the head to read 
certain frequencies. And the 
new design significantly reduces 
access time due to the elimina­
tion of head settle. Head life is 
also increased. 

48 

Life Span Increased 10 Times 
30,000 hours versus 3,000 - the 
facts are in on the increased life 
of the brushless DC motor used 
in the Remex PICO™ 5\4 inch 
floppy disk drive as compared 
to the life of brush type DC 
motors found in other small flop­
pys. The MTBF of the Remex 
PI CO motor is 5 years. Since the 
motor is one of the parts which 

commonly fails on floppys (and 
is difficult and costly to replace), 
users anticipate longer drive 
life. The use of the brushless DC 
motor also eliminates belts from 
the drive motor assembly which 
means there is no improper 
belt seating to produce speed 
variations or friction-causing 
side loading. 
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Don't Get Your Head 
Caught In A Crunch 
Flash! Remex PICO™ has taken 
the crunch out of floppys. The 
automatic-eject mechanism of 
the Remex PICO, which ejects 
the media with the release of 
the front door, doubles as an 
anti-crunch device for the unit's 
dual heads. When no diskette 
is loaded, the mechanism holds 
the heads apart virtually pre­
venting "micro-chipping" of the 
delicate head material. 

Proud Papa Delivers 
96 tpi is a lot like the weather. 
Everyone talks about it but not 
many do anything about it. 
Remex , on the other hand, is 
making the sun shine for OEMs. 
The first to introduce a 96 tpi 
drive in a SLIMLINE!'" 2/J size 
form factor, Remex is delivering 
Remex PICO™ drives for a wide 
variety of applications. 

Rem ex 
International 
Good news travels fast! The full 
range of Remex products is avail­
able worldwide through local 
distributors. Information on the 
location of international distrib­
utors can be obtained through 
the Remex Headquarters. Fac­
tory certified service is also 
offered on a regional basis. 

Ex-Cell-O Corporation 
REM EX DIVISION 

1733 Alton Street 
Post Office Box C19533 
Irvine, California 92713 
(714) 957-0039 
TWX: 910/ 595-1715 
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bridge, Mass., confidently intro­
duced the second major product for 
the firm in a room packed with 
attentive listeners. 

The product that follows VisiCalc 
is TK!solver, a semi-custom pro­
gram that can be tailored by filling 
in pre-defined models for mechani­
cal engineering, investment­
management and analysis and 
education applications. The $299 
basic product will initially be used 
with the Apple Computer, Inc., 
Apple II and the IBM Corp. personal 
computers. Applications for the 
basic program are priced at $50 to 
$100. 

The company touts TK!Solver as a 
package that will become as 
important to the computer industry 
as did VisiCalc. Whether such 
confidence is appropriate will be 
proven over time as the newcomer's 
performance is measured. Company 
founders and "magic-blackboard" 
authors Frankston and Daniel S. 
Bricklin, now president and execu­
tive vice president/chairman, re­
spectively, have high hopes for the 
product, and are planning a new 
30,000-sq.-ft. facility in Wellesley, 
Mass. "So much for two guys in an 
attic," says Frankston, referring to 
the early days of the VisiCalc team. 

One big change for the company is 
its marketing approach. While 
VisiCalc is marketed by publishing 
house VisiCorp, which changed its 
name from Personal Software, Inc., 
in part to reflect its identity with 
VisiCalc, Software Arts will go it 
alone with producing, marketing 
and supporting TK!solver. 

TK stands for tool kit, the internal 
company designation for the prod­
uct, explains Frankston. The first in 
a series of professional tools, 
TK!Solver, like VisiCalc, is an 
interactive program. Frankston 
says that it is geared for non­
programmer engineers and busi­
ness people, and will be easier for 
such users to handle than FORTRAN 
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Milos Konopasek, a North Carolina State University professor and consultant to Software 
Arts, Inc. , originated the TK!Solver concept for the textile industry, and helped Software Arts 
implement it on a personal computer for other applications. 

or BASIC programs or programma­
ble calculators, the methods it's 
aimed at replacing. 

To use the product, operators 
type equations, enter values and 
press an action key to get the 
solution to a problem. In real-estate 
mortgage calculations, for example, 
the user gives the computer an 
equation that defines the relation­
ship between the principal, the 
interest rate, the monthly payment 
and the term of the loan. Given 
three known values, TK!solver can 

calculate the fourth. 
An important feature of the 

program is that it allows the 
computer to store mathematical 
relationships and empirical (ob­
served) data so that equations need 
not be reformulated when using 
programming-language parame­
ters. Built-in functions include sine 
and cosine to net present value and 
internal rate of return, and answers 
displayed as numbers, tables or 
graphs. The program also automati­
cally converts units of measure-
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COMSHARE OFFERS $50 VISICALC LOOK-ALIKE 

Launching a marketing program called "Cale Wars Just Ended," Comshare 
Target Software, Ann Arbor, Mich., has released a $50 VisiCalc look-alike 
called PlannerCalc. The product joins a list of Cale-like products including 
SuperCalc, MagicCalc, MicroPlan and MultiPlan, according to Comshare. 
Company group vice president Donald J. Devine says the low introductory 
price is intended to focus attention on the quality of the package, which 
competes with products priced from $200 to $300. 

age for finance. She says that 
without the program, analysts 
typically rely on expensive time­
sharing services or on estimates. 
She likes TK!Solver because it 
enables her to perform variations of 
a problem without rearranging 
individual formulas. Using a calcula­
tor for the same type of problem, 
she explains, requires that data be 
entered in a rigid format to get 
answers one at a time. "You lose the 
idea of the whole of what you are 
working on," in getting single 
answers, she says. 

PlannerCalc is written with English commands. The company says it 
operates on IBM Corp., Xerox Corp. , NEC Information Systems, Apple 
Computer, Inc. , Digital Equipment Corp. , Zenith Data Systems, Vector 
Graphic, Inc., and Tandy Corp. personal computers. While available for use 
only with the CP/ M operating system, other operating-system support is 
forthcoming this year, the company says. PlannerCalc is available through 
computer dealers. 

"Solving problems with a calcula­
tor is slow and prone to error," says 
Software Arts consultant John Sofia 

The basic program principles of the Massachusetts Institute of ment, such as inches or meters. 
TK!Solver supports Software Arts' 
DIF file format program, allowing 
data to be interchanged with other 
programs, including VisiCalc. 

translate from textiles to other 

TK!Solver was designed by senior 
software engineer Seth Steinberg, 
from concepts originated by North 
Carolina State University professor 
Milos Konopasek, also a Software 
Arts consultant. The original prod­
uct was geared for use in the textile 
industry, and would work off of 
ports with a mainframe. Steinberg 
and Konopasek worked for almost 
two years to get the product 
implemented on a personal comput­
er. 

professional and business disci­
plines, and Software Arts intends to 
produce a series of TK!solver 
application packages for use with 
the basic TK!solver program. Each 
application package will contain 
several pre-defined models to solve 
problems in a given field, such as 
financial applications. 

For example, analysts typically 
must search through a 3- to 
4-in.-thick standard reference for 
information on interest rates, says 
Katherine Joseph, an investment 
analyst with a major insurance firm, 
who produced the TK!solver pack-

APPLE SELECTS RCA SERVICE FOR 

50 

Apple Computer, Inc., has chosen RCA Service Company's Dala SlirVlcla 
unit as the certified third-party supplier of on-site malntenanoe fOt' AfJP.11 s 
OEMS and valu&-added resellers and their customers. The Cherry Hiii. .J., 
service unit has more than 450 trained field representatives, and Will 'off8r 
hardware maintenance horn more than 180 locations In the u.s. and Puerto 
Rico. Software diagnostic support Is also part of the deal. Same malntananoa 
features Include spare-parts availability at field and regional RCA afftce8. 
on-site module exchange, 24-hour coverage, and free on-site mainl8nanc8 
during the Initial machine warranty period. RCA says there are more than 100 
Apple and dealer-based OEMS and valu&-added reaellers to sel'Yloe 1boae 
Include major manufacturers that adapt Apple's products for af*l'tlvtt 
Industrial and scientific appllcatlons. 

Technology. Sofia developed a 
mechanical-engineering package for 
use with TK!Solver. It can be used to 
determine the flow of liquids 
through pipes, detect the heat loss 
from a furnace or discover why 
windows fall out of a well-known 
insurance-company building in Bos­
ton. 

George Blakeslee, head of the 
Weston, Mass., High School Science 
Department, sees TK!solver in 
much the same way as VisiCalc 
developer Bricklin, who modeled 
the spread-sheet product for his 
needs at Harvard Business School. 
Blakeslee calls the package the 
"slate board for the kid of the 'sos," 
pointing out that the education 
package has no restraints, and frees 
teachers to guide rather than 
provide all knowledge. Students 
learn by trial and error. 

TK!Solver and the application 
packages for the Apple II and IBM 

computers will be available this 
year. Versions for other personal 
computers will be released shortly 
thereafter. A support journal for 
users will also be available. The 
product will be sold to distributors, 
who in turn will sell it to retail 
outlets. 

-L. Valigra 
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A million • • mstnictions 
per second 

The HP 1000 A Series. 
At 1 MIPS, the new A Series is a classic example 
of microcomputer hardware designed to take full 
advantage of high-performance, real-time soft­
ware. With four megabytes of main memory and 
an innovative memory management scheme, the 
A Series puts almost no limit on the kinds of 
applications you can build. 

DBMS, networking, 
graphics and more. 

You may have to remind yourself that the A Series 
is "only" a microcomputer. For starters, it's avail­
able with HP's award-winning IMAGE data base 
management system. Our advanced DSN net­
working software. And our interactive 3D 
Graphics/1000-11 package. 

As a compatible member of the HP 1000 
family of computer systems, the A Series also 
gives you a choice of FORTRAN 77, real-time 
BASIC, Pascal or Macroassembler programming 
languages. 

But the software story doesn't stop there. 
We gave the A Series a powerful real-time opera­
ting system and a memory mapping scheme 
usually found only on much larger, more expen­
sive computers. For example, the memory man­
agement scheme lets you put data arrays of up 
to 1. 9 Mb into main memory. And the virtual 
memory design lets you access data arrays of up 
to 12.6 Mb between main memory and disc­
transparently. 

But for all its performance, the A Series has 
a price you can afford: $2176 for a two-board, 
128 kb set. 

Boards, boxes, systems. 
Thanks to our modular component design, you 
can get the A Series in the configuration that 
makes the most sense for your applications, from 
boards to packaged systems. So you pay only for 
what you need. And you can also select a broad 
range of HP peripherals, from flexible and hard 
discs (including the new 5" mini-Winchester), to 
terminals and printers. 

The new HP 1000 A Series. _ 
We don't think you'll find a :Ff~~ 
better combination of speed, <-~~ 
software and power for the ~r ~ 
price. To arrange a dem- 0 r 

onstration, call your 
local HP sales office 
listed in the White Pages. 
Or send for our free OEM booklet. 
Write to Hewlett-Packard, Attn: Joe Schoendorf, 
Dept. 08131, 11000 Wolfe Rd., Cupertino, CA 
95014. 

F//89 HEWLETT 
~~PACKARD 

Price USA. list, OEM quantities of 100. 22202 
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THE RIGHT UNIX 
TOOLS FOR THE JOI. 

Software development is the priority today. And one reason why INTERACTIVE's IS/3 is such a hit. 
IS/3, an enhanced version of UNIX System 111 , can cut your software development time by 

up to 80 percent. And save staff to boot. It is available for DEC PDP and VAX minicomputers, as 
well as micros like our Z-8000-based IDEA Machines. 

This means you can match up the right software and hardware tools for most any job, from 
stand-alone program development stations to multi-terminal network systems. 

To get UNIX functionality together with VAX/VMS operating system power, look into our 
IS/1-WB Workbench System. It runs as a subset to VMS bringing a development toolchest of its own. 

We also offer a full range of office automation application packages, including word and 
text processing , local and network electronic mail systems, and Western Electric Telex. 

To speed your software development, get the right UNIX tools for the job. Call INTERACTIVE 
Systems Corporation , 1212 Seventh Street, Santa Monica, CA 90401 . Phone (213) 450-8363 . 

INTERAC IVE 
SYSTEMS CORPORATION 

'"UNIX 1s a trademark of Bell Laboratories . DEC, PDP and VAX are trademarks of Digital Equipment Corp. 
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Charting the industry's 
progress through NCC 

again in 1978, the company was the 
"darling of Wall Street," Sweet 
says, with pretax profits between 
19 and 24 percent on revenues of $43 
million and $61.3 million in the two 
years, respectively. 

(A historical look by M Ms 
staffers at the computer industry's 
evolution. ) 

This year marked the tenth 
anniversary of the annual computer­
industry mecca-the National Com­
puter Conference. Nine years ago, 
when the joint spring and fall 
conference first merged into one 
gala at the New York Coliseum, 
about 200 exhibitors jammed into 
70,ooo sq . ft . of space . The 
American Federation of Information 
Processing Societies, which manag­
es the show, hoped to draw a record 
crowd of more than 25,600. This 
June in Houston, the show attracted 
about four times that, or more than 
96,000 visitors, to some 680 exhibits 
in 320,000 sq. ft. 

Mini-Micro S ystems staffers , 
some of whom have attended the 
show since its inception, have 
compiled a historical per spective of 
the changing players and technolo­
gies over the past 10 events. 

Evidence of the IBM Corp. 
plug-compatible market decline 
showed as minicomputers became a 
more significant part of the 1973 
show, acting as a harbinger of the 
numerous minicomputers and small 
systems to appear in the following 
years. 

In 1973, Digital Equipment Corp. 
and many in a field of about 80 
minicomputer manufacturers essen­
tially were OEM "iron" houses. 
Computer Automation, Inc. 's two­
board Alpha 16 system typified such 
iron. A 16-bit processor was on one 
board, and 4096 words (8192 bytes) 
of core memory was on the other. 
The system was sold with a 
primitive assembler and editor, and 
a teletypewriter-like operating sys­
tem, notes Willian Sweet, vice 
president for marketing and sales at 
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the company's Irvine, Calif., Naked 
Mini division, the company's only 
division in 1973. 

The Naked Mini division re­
mained the mainstay of Computer 
Automat ion until 1977, when the 
company acquired third-par ty soft­
ware and added the syF A interac­
tive distr ibuted-processing system 
to its inventory. That year and 

The company and many others in 
the mid-range minicomputer mar­
ket are lagging this year in the face 
of the recession, competition from 
microprocessor-based systems on 
the low end and 32-bit superminis on 
the high end and strong pricing 
pressures. 

SMALL BUSINESSES HOPE TO GET MORE R&D FUNDS 

The u.s. House of Representatives has overwhelmingly approved-by a 
353 to 57 vote-a Small-Business Innovation Development Act, signaling a 
reversal of what supporters say is a long-standing government bias against 
small companies. The legislation calls for a modest shift in federal R&D 
funding toward small businesses. The largest federal agencies (those 12 with 
annual R&D budgets exceeding $1 oo million) must establish grant programs 
for small firms with concepts for developing new technologies. Based on a 
prototype at the National Science Foundation, the legislation is expected to 
benefit many scientific, electronic and other high-technology firms. Small 
companies receive only 3.5 percent of the annual u.s. R&D budget of $40 
million, says Ann Eskesen, chairperson for the Smaller Business Association 
of New England. About 1 percent more in federal R&D funds now will be 
diverted to small businesses, provided both the Senate and President Reagan 
approve the action. 

PRO-LOG RELEASES SUBSYSTEM, SOFTWARE MODULE 
Monterey, Calif.-based Pro-Log Corp. recently introduced its first hardware 

and software products from the system and software group it formed four 
months ago. The move marks an expansion beyond the mainstay STD card 
and PROM programming products the company has been marketing. The first 
hardware from the group, called the model 102 STD Disk Pak, combines an 
STD bus system with two slimline a-in. floppy-disk drives. The product is priced 
at less than $4000, and will be available in September. The floppy drives 
together store as much as 3 .2M bytes. Winchester-disk drives may be the 
company's next step, says product marketing manager Mike Campo. The 102 
subsystem is aimed at markets that require mass storage, such as data 
collection, process control and automatic test equipment. Along with the 102 , 
the company revealed a utility software module called the memory directory. 
Priced at $750 as an outright buy, the software is available as a copyrighted 
notebook in which the user is given detailed instructions about how to 
customize the entire 4K of software, if needed. The module, Pro-Log's first 
software offering, will be followed by other utility packages. The memory 
directory includes menu creation, disk management, ASCII conversion, ASCII 
character editing and frame input editing functions. From the menu, users can 
format a disk; seek a track; read, write or display a sector; and load and 
execute. The package will be available in September. 
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Data General Corp., Westboro, 
Mass., one of the fastest growing 
companies, is feeling competitive 
tugs in its ever-widening product 
line. In the early 1970s, DG's success 
was riding strongly on the compa­
ny's Nova computer line, and by 
1973, DG was readying Eclipse 
minicomputers. The company has 
since introduced hundreds of prod­
ucts, a half-dozen Eclipses (includ­
ing 32-bit versions) and four 
generations of Novas, says execu­
tive vice president Herbert J. 
Richman. 

In 1973, with PDP-8 developer and 
DG president Edson D. de Castro 
hot on its trail, DEC already had 
moved to its next-generation prod­
uct, the PDP-11. That was the 
heyday for the PDP-11/45 and the 
large DEC System 10, says Andrew 
Knowles, vice president of DEC's 
small systems group. 

"The PDP-11/45 was the fastest 
and biggest real-time machine 
around," notes Knowles. Hardware 
on that level then included a 256K 
RAM, a 5M-byte removable disk 
pack, an interactive multifunctional 

Lear Siegler started the dumb-terminal 
price war with its ADM-3 in 1975, and was 
one of early terminal manufacturers to offer 
strong margins to third-party marketers. "We 
took manufacturers' reps who were making 
15 percent and offered then 50," says 
president Phil Shires of the campaign 
initiated with the single-board ADM-1 
terminal. 

keyboard, modems, auto dialers, 
acoustic couplers, CRT terminals 
and high-density floppy-disk drives. 

The PDP-11/45 marked many 
firsts for DEC, including the use of 

bipolar LSI and MOS memories, TTL 
and multilayer boards. It also had 
perhaps the first cache memory on a 
mini. 

The changes at DEC also indicate 
the progress made in small systems 
marketing. Three years before the 
first NCC, DEC president Kenneth 
Olsen ordered a response to the IBM 
System 3, and assigned much of 
that task to Ed Marinaro, now 
president of Compu/Think, Sunny­
vale, Calif. Marinaro recalls the 
result-a DEC Datacenter prototype 
built around the PDP-8 minicomput­
er. By 1973, DEC offered a 
DP-11-based DATAsystem 500 
through OEMS. Prices ranged from 
$30,000 to more than $100,000, and 
by 1974, the packaged system 
brought the company $15 million to 
$20 million yearly in business. This 
year, DEC's crowded NCC booth 
sported three personal computers, 
none of which lists for more than 
$10,000. DEC projects sales of about 
100,000 units in the first year from 
these products, which could produce 
as much as $300 million in revenues. 

The personal computers are DEC's 

NCC BECOMES MORE INTERNATIONAL 
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Visitors to the National Computer 
Conference In the 1970s could have 
been forgiven for assuming that no 
computer industry existed beyond the 
shores of the U.S. The European 
Industry was represented by a handful 
of companies, whlle the Japanese 
contingent, so much In evidence now, 
was virtually nonexistent. 

This year's NCC saw nearly 20 
Japanese companies, many with 
prominent booths, and about the 
same number of European firms, 
some of them dMslons of such large 
corporations as Siemens, Olivetti, 
Racal and Pless8'J'. The Japanese 
lineup this year was a "Who's Who" of 
that country's Industry, lncudlng 
Fujtsu, Hitachi, NEC, Mitsubishi, c 
ltoh, Epson and Okldata. 

The experience of two Scandlnavl-

an firms that appeard at NCC In the 
early days underline some of the 
radical changes In the Industry over 
the last decade. 

Sweden-based Faclt highlighted 
paper-tape punches and readers, Its 
most important products by 1973. 
This year, a diverse family of printers 
dominated the product llne. Stellan 
Horwitz, vice president and general 
manager of the Faclt Data Products 
division In Stockholm, estimates that 
tape products these days provide only 
about 20 percent of his division's sso 
million sales worldwide. 

Nearly one-third of total sales come 
from the u.s. now, saye Horwitz, 
partly the result of acquisition in 1979 
by Faclt's parent company, Electrolux, 
of u.s.-based printer builder Dataroy­
al, whose sales operations are now 

combined with those of Faclt In the 
U.S. 

Norway-based Tandberg Data has 
seen Its original parent company go 
bankrupt and a majority takeover by 
Siemens of West Germany since It 
first appeared at the NCC. It has 
dropped Its lh-in. tape-drive products 
since then, but launched a cartridge 
streamer for Winchester backup. The 
most significant development has 
been the evolution of Tandberg's 
CRT-terminal family. In the early 
1970s, the termlnals were unremark­
able In design and less Important In 
sales than Tandberg's tape products. 
Today, they address that sector of the 
market that demands ergonomic 
design. 

-Keith Jones 
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More Room ... 
More Multibus Cages. 
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ONLY FROM ELECTRONIC SOLUTIONS! 

More Room 
You get more room for extra cards 

without increasing overall size. because 
our design gives you greater inside 
dimensions. 
.., 
~ 6 

i .. 5 

~54 
~; 3 

26/ 1 Multi-Cage• 
No. of 
slots/ cages 

~l 2 

1l la 1 Intel 
~ No. of a 0 

. 4/ 1 8/ 2 12/ 3 16/ 4 20/ 5 slots/ cages 

3.34 6.68 10.02 13.36 16.7 
Cage Length In Inches 

More Reliability 
All cages are constructed of sturdy. 

durable anodized aluminum with a 
single mother board backplane ... a 
concept that increases reliability and 
minimizes interconnections. 

Rack Mounting 
Too! 

More Models 
We have more models than all our 

competitors combined. Choose a cage 
with 3. 4. 5. 6, 7. 8, 9. 12, 14, 15. 16, 20, 
24 or 26 slots for the right solution to 
your problem. We have models with 
either 0.611 or 0.75" card centers and can 
even accommodate wtrewrap cards . 

01--------
4 8 12 16 20 

slot slot slot slot slot 

Multi-Cage Wlrcwrap/ISBX Capacities 

All models are electrically and 
dimensionally interchangeable with 
Intel 's iSBC-80® Cages. 

More Warranty 
A three year warranty is your 

assurance of quality. 

More Information? 
Call our toll free number 

(800) 854-7086 

Electronic Solutions 
5780 Chesapeake Ct., San Diego, CA 92123 

(714) 292-0242 
Telex II (TWX): 910-335-1169 

Note, Multi-Cage is a registered trademar1< of Electronic Solutions 
Multibus, Intel and i58C-80 are trademarl<s of Intel. 

® 
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The IBM Value Added Remarketer Program. It's a 
dedicated team of experts with highly successful IBM products 

backed up by a nationwide service network. 

When you go out to sell what you do best-application solutions 
to specific problems-we can help. We have over fifty marketing 
and systems experts whose time is devoted entirely to the IBM 
Value Added Remarketer program. This team is on tap for you, to 

Eridl.N,,,m help you select the right Series/I or Datamaster system 
s:.:~z::;::,~~,~:;;:,"tf,... for your customer's needs. 

The IBM Value Added Remarketer program doesn't 
stop with people and products. IBM service is right there 
when it's needed. In fact, our nationwide network of 
service locations puts help just a telephone call away. 

This means you won't have to hear from a customer 
who's upset because a hardware problem is keeping your 
application from running right. 

Along with helping you help your customers, we can 
also help you. From demo machines so that you can show off at a 
business show, to technical system support, to marketing and 
systems consulting at your office. ,--------------------------

We'd like to tell you, in detail, Mr.Eric R. Nahm MMs 8182 
IBM Corporation 

h th th b t k 1 tt • 1000 Westchester Avenue ow e ree es - nown e ers Ill White Plains, New York 10604 

information processing can make 
the value you add more valuable. 

Find out more, today. Call Eric 
R. Nahm collect, 914-696-44 71, 
or send us the coupon.~~=§:.§ 

- - ---- - - ------ -----·-" 
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Please have your· IBM Value Added Remarketer representative oontact me. 

Nwne ______ _ __ _ 

Title ________ _ _ 

Company _________ _ 

Address ______ _ __ _ 

City _____ State __ z;,,____ 

Phone _________ _ 

I market application solutions to the lollowin~ industiies: 



Unretouched photos -identical condition 
Screens not actual size 

Our competitor on the right claims high resolution. 
But what about that glare?The washed-out background? 
And the black and white screen? It's enough to give 
you a headache. 

The TeleVideo terminal on the other hand, with its finer 
character dot matrix, sharper background contrast, and 
a black-on-green non-glare Panasonic screen , is much 
easier on the eyes. 

Obviously 

EveryTeleVideo terminal has just four basic modules. 
Each module is the best that can be made. 

Every screen, keyboard switch, power supply and 
video module on every TeleVideo terminal is identical. For 
the same high reliability And same ease of service. 

Which would you 
None of our competitors can say that. 

If you order 200 terminals today, we can ship them 
tomorrow. If you order 500, we 
can still ship them tomorrow. 

The 
920C And if you order 1,000, well, 

maybe you'll have to wait a day 
or two. 

The 910 
PLUS 

We put our terminals 
through five bad days 
so you'll never have 
even one bad day. a Our terminals are designed 
to withstand heat up to 

Cahforrua Santa Ana 714/557-6095, Sunnyvale 408/745-7760, Georgia Atlanta 404/255-9338, Texas Dallas 214/980-9978; lllin01s. Chicago Area 312/351-9350, Mass. 



rather read all day? 
155°F and shocks that simulate being tossed in the 
back of a truck. And before any terminal reaches you, 
every major component goes through a five day series 
of thermal and power-on cycling tests. 

The result? 
The highest reliability rate in 

our industry 

TeleVideo sells 50% 
more terminals a 
month than our 
nearest competitor. 

Three years ago, TeleVideo shipped its 
first terminal. Today, we're the number one 

Boston 617/668-6891, New York/New Jersey 201/267-8805; 

The independent terminal supplier 
910 One reason is because our 

l~!!!!~ advantages are clearly visible. 
8 hours a day 

For more information call, toll-free, 800-538-8725. 
(In California, call 408-745-7760) Or call your nearest 

TeleVideo sales office. 

• ® 

OTeleV1deo 
All TeleVideo terminals can be serviced by 

-----1 your nearest GE Instrumentation and Com­
munication Equipment Service Center 
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rtec' TrakStar™ 
•.. a new family of 

8-inch Winchester drives. 

Proven design innovations make Pertec's TrakStar 
family of 8" Winchesters a must-see drive for business 
and word processing OEMs. Available now, TrakStar 
delivers the high performance, capacity and reliability 
OEMs are looking for in a compact, low-cost package. 

TrakStar models offer capacities of 35, 67 and 84 
megabytes so you can select the right size drive for 
your specific needs ... economically, without 
compromise. 

TrakStar offers ANSI standard interface to provide 
ease of integration, using industry-supported control­
lers. The rotary voice coil positioner, hard/soft sectoring 
and an 8-inch floppy form factor are part of TrakStar's 
unique combination of features that set it apart from 
the others. 

Heads, disks and positioner are in the clean sealed 
section, with an unsurpassed 25,000 hours MTBF. The 
field-replaceable electronics are located outside of the 
sealed section, so that down time is virtually 
eliminated. 

TrakStar is the proud result of Pertee Computer Cor­
poration's commitment to perfecting technology. And 
it has a lot more to offer, because it's backed by the 
industry leader in OEM customer support. 
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For the full story, 
write for the new TrakStar literature. 

Pertee Computer Corp., 
P.O. Box 2198, Chatsworth, CA 91311, 

or call (213) 999-2020. 
In Europe, contact 

Pertee International, 
10 Portman Road, Reading, 

Berkshire RG3 1 DU. Tel. 734-582115. 

You and Pertee 
... the OEM Partnership 
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A comparison of two Intel microprocessors shows dramatically how far that technology has come. The first microprocessor on the market, 
the 4004 (left) housed 2300 circuits. The new iAPX 286 microsystem (right) houses 130,000 transistors and enables addressing of as much as 
1G byte of memory per task. 

response to a radically different 
market force. In the intervening 
years, microprocessors enabled 
companies such as Vector Graphic, 
Inc., Altos Computer Systems and 
Cromemco, Inc., to build small 
systems for around $10,000. Even 
more significantly, these manufac­
turers' products have been chal­
lenged by $2000 personal business 
computers. 

The inspiration for much of this 
activity came from Apple Comput­
er, Inc., which quickly moved from 
hobbyist to business marketing. 
Since it began shipments in 1977, 
Apple has grown at a breathtaking 
pace, racking up more than $264 
million in sales in the first half of 
this year. 

Another major phenomenon in 
the personal-computer market­
which may reach $4 billion by 
1985-is the evolution of creative 
marketing channels. In 1973, when 
few packaged small systems were 
seen at NCC, Microdata Corp. and 
others had the novel idea of selling 
to small businesses through small 
businesses. Thus, computer dealer 
marketing was born. 
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Microcomputers owe much to 
microprocessor developers, whose 
consistent work has made more 
power available in smaller packag­
es. One of the strongest legacies 
came from Intel Corp., which was a 
$66-million company with 2500 
employees at the end of 1973. Two 
years earlier, the company released 
the 4004, the first microprocessor, a 
dramatic example of how dense 
chips have become. It housed 2300 
circuits, while one of Intel's latest 
products, the 16-bit iAPX 286, 
houses 130,000. 

The 8008, the 4004's 8-bit kin, had 
been announced by 1973, and Intel 
was readying the 8-bit 8080, which 
would prove to be the fledgling 
industry's pacesetter. 

At the 1974 NCC, Intel exhibited 
its small microprocessor line, plus 
development tools and memory 
products. "There wasn't much in the 
way of microprocessor products," 
says Les Vadasz, Intel's senior vice 
president and director of the 
corporate strategic staff. By year­
end, however, 19 microprocessors 
had been introduced. By 1976, more 
than 50 processors were available 

from several sources. Intel now has 
several hundred products ranging 
from microprocessors to systems. 

The semiconductor microproces­
sor market has grown phenomenally 
from $5 million in 1973 to $667 
million in 1981, according to 
market-research firm Dataquest, 
Inc. That figure is expected to reach 
nearly $1.5 billion in three years. 

Another fast-paced industry, es­
pecially in the past few years, is 
moving-head disk drives. World­
wide shipments from all vendors are 
estimated to hit nearly $1.5 billion 
by the end of 1982, up from 
approximately $400 million five 
years ago, says Jim Porter, Moun­
tain View, Calif., industry analyst 
and publisher of Disk/Trend Re­
port. 

Sales of OEM moving-head disk 
drives for minicomputer-based sys­
tems were just getting off the 
ground 10 years ago. In 1973, IBM 
was readying a new class of disk 
drive, the two-spindle model 3340, 
which became familiar by its 
code-name Winchester. "In 1973, 
IBM packed 60M bytes into that 
drive," recalls Newark, Calif., 
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Les Vadasz, Intel's senior vice president and 
director of the corporate strategic staff, notes 
that Intel's legacy to the microprocessor 
industry includes the 8-bit 8080, as well as a 
product line that has grown from 19 
microprocessors in 1974 to several hundred 
products ranging from microprocessors to 
memory to systems. 

industry analyst Andrew Roman. 
"Meanwhile OEM vendors were 
struggling to cram lOM bytes of 
storage onto an IBM 2314-technol­
ogy, 14-in. disk cartridge." 

The 3340's follow-on, the 3350, 
may have been the most successful 
drive ever built, and it set a 
technology pattern that dominates 
fixed drives to this day. 

Critical to the development of the 
OEM market, recalls Porter, was 
establishment of an elaborate, 
highly developed infrastructure of 
vendors that supplied standardized 
media and heads for suppliers of 
3340 and 3350 plug-compatible 
drives. This infrastructure later 
enabled small companies to develop 
OEM Winchester drives without a 
heavy up-front investment to de­
sign and manufacture those compo­
nents. 

Low-end 14-in. drives introduced 
by Shugart Associates and Century 
Data Systems, Inc., in 1978 were 
followed by a rush of 8-in. devices a 
year later. Before they had a chance 
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to cool off in the market, 51/4-in. 
Winchester drives arrived in 1980. 
As a result, this year's NCC 

evidenced a decline in shipments of 
14-in. drives. Meanwhile, 8-in. 
drives continue to grow, but not at 
the rates first touted when they 
were shown in large numbers in 
1979. Sales of 51/4-in. drives have 
exploded. While a little more than 
1000 drives were shipped in 1980, 
Porter predicts that 146,000 will be 
shipped this year. 

Other computer peripheral mar­
kets did not stand still as the disk­
drive market grew. Industry price 
wars were most painful in the low­
end matrix-printer business, in 
which market leader Centronics 
Data Computer Corp. was quickly 
bumped out of its top position by 
newcomer Epson America, Inc., 
based in Japan. Anadex, Inc., re­
treated to more fully featured mid­
range printers before it could be 
pushed out of the low end. In 1979, 
the $995 model DP-8000 80-column 
dot-matrix printer strongly 
launched the company into the pe­
ripherals arena, says Kenneth Mat­
thews, Anadex vice president of 
sales. 

Printer prices have since plum­
meted. "I was selling our DP-8000 
printers to distributors for about 
$62&-almost 50 percent more than 
Epson," Matthews recalls. The 
DP-8000 is almost out of production 
now. 

Leo McGarry, Dataproducts 
Corp.'s director of marketing, also 
points to prices as evidence of a 
dramatic change in his market. "A 
300-lpm printer in 1962 cost about 
$19,ooo. Today, it would cost 
$3500." The reasons for the price 
drops are the use of chips in place of 
mechanical moving parts and higher 
production runs, and a gradual 
change from drum to band printers. 

Price is a key issue in the terminal 
market as well. In 1973, market 
leader Beehive International Corp. 

Andrew Knowles, vice president of DEC's 
small systems group, notes that, while the 
PDP-11145 was the fastest and biggest 
real-time minicomputer of its time, its 
hardware capabilities have come full circle 
and now can be had on small, inexpensive 
microcomputers. 

-then a $3-million-a-year company 
known as Beehive Medical Electron­
ics, and now a $40-million-a-year 
company with more than 400 
employees--0ffered the Mini-Bee 
glass teletype for around $1500 and 
the SuperBee editing terminal for 
about $3000, says Beehive's vice 
president of marketing John 
MacPhail. Comparable products 
today sell for three times less, he 
says, as a result of the lower cost of 
microprocessors and semiconductor 
memory compared to the TTL 

components terminals were built 
around then. Since 1973, more than 
30 companies have been shaken out 
of the dumb-terminal market. 

A contributing factor to the 
shakeouts was the NCC '73 introduc­
tion from then-tiny ($300,000 in an­
nual revenues) Lear Siegler, Inc., of 
the single-board ADM-1. Its list 
price of $1695 was not unheard of, 
but Lear Siegler president Phil 
Shires says its margins were. 

"We took manufacturers' reps 
who were making 15 percent and 
offered then 50," says Shires, "so it 
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really took off." Then president and 
co-founder Lee Falco says more 
than 100,000 ADM-ls were sold. 

Lear Siegler landed the first blow 
in the dumb-terminal price war 
when it announced it had broken the 
$1000 list-price barrier with its ex­
tensive "dumb terminal, smart 
price" ad campaign for the ADM-3 in 
1975. 

An event of comparable signifi­
cance was the 1979 entry ito the 
editing terminal market of Tele Vid­
eo Systems, Inc., with a "smart" 
unit that had the same code struc­
ture as the dumb ADM-3A but was 
priced $50 lower. 

Tele Video's vice president of mar­
keting Steve Tatum says his compa­
ny began the trend of offshore man­
ufacture of subassemblies that 
lowered prices. 

Tatum joins a number of other 
terminal industry executives who 
cite the 1976 introduction and sub­
sequent success of DEC's VT-100 ed­
iting terminal-and the resultant 
slew of VT-100 emulators-as the 
decade's most significant event in 
the terminal industry, partly the 
result of the VT-lOO's modular, ergo­
nomic design, 132-column format, 
aesthetics and ANSI-standard code. 
In 1973, the boundary between 
processing functions and communi­
cations functions was fairly clear, 
and the latter function was far from 
being a high priority. This year's 
settlement in the AT&T antitrust 
case, giving the communications 
giant new freedom to enter informa­
tion-processing markets, however, 
crystallizes the merging of the com­
munications and processing disci­
plines that has been under way for 
several years (see "AT&T begets 
American Bell, swiftly hails net­
work service," p.17). 

One market that has taken off 
only recently is that of local-area 
networks, which were hardly even 
conceived of in 1973. Ethernet, 
probably the best-known LAN 
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Here are some of Xentek's 
43 varieties of Disk Drive 

Power Supplies 
Whether you use floppy or hard disks, 

or a combination-or disks with tape 
drive backup- chances are we've 
already designed and built the supply 
that matches your requirements. There 
are off-the-shelf models for many popular 
single and multiple SW' and 8" floppys, 
and OEM supplies for SW', 8" and 14" 
Winchesters. 

And designing a new one is no big 
deal at Xentek. You'll find the unit prices 
low, the turnaround time fast (3-4 weeks 
for prototypes!), and the quality 
unsurpassed. 

Try us and see for yourself. Call Chuck 
Henry at (714) 744-3346, and find out 
how fast you can have a Xentek power 
supply tailored to your needs at a truly 
affordable price. 

Xentek• 
THE HEART OF YOUR SYSTEM 
279 South Pacific St., San Marcos, CA 92069 

Send 
Today 
for Free 
Catalog 
(714) 744-3346 
TWX: 91 0-332-11 55 
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scheme today, was first designed by 
Xerox Corp., Stamford, Conn., in 
1975, and the first products were 
introduced in 1980. 

For Xerox at the 1973 NCC, com­
munications products were nonex­
istent. Over the years, Xerox flirted 
with long-distance satellite commu­
nications via its ill-fated XTEN pro­
gram, but today, the company's 
main communications focus is office 
automation. NCC is more or iented to 

the computer room than to the front 
office, says Larry A. Spelhaug, 
manager of marketing services for 
the Office Products Division, not­
ing, "Every company addressing 
the office at NCC now has some sort 
of communications capability." 
- Edited by Lori Valigra . Reported by 

Larry Curran , Dwight B. Davis Larry 
Lettieri, Geoff Lewis, Nancy Love, Kevin 
Strehlo, John Trifari, Lori Valigra . 

MINIBITS 

GENERAL AUTOMATION TO MARKET HITACHI MICROS 
General Automation announced its intention to enter the burgeoning 

microcomputer market and-like Burroughs Corp., NCR Corp. and Control 
Data Corp. before it-disclosed that it will do so through OEM agreements. 
The Anaheim, Calif.-based minicomputer veteran is expected to purchase $SO 
million worth of Hitachi-built microcomputers through 1987. The systems are 
being supplied by CIE Systems, the eight-month-old small systems marketing 
arm of the giant Japanese trading firm, C. ltoh, Ltd. The Motorola 6800-based 
systems will be shipped to General Automation in the third quarter and include 
single- and multi-user configurations supporting PRO-IV, a Data Technical 
Analysts "codeless" application generator (MMS, January, p. 28). The system 
also supports Regulus, a UNIX-compatible operating system, and UNIX 
System 111 , which is also slated for General Automation 900 series minis (MMS, 
June, p. 62). 

COMPUTERLAND BUYS 10,000 BABY BLUES 

Computerland Corp. has purchased 1 o,ooo Baby Blue CPU Plus boards 
from Xedex Corp., N.Y. Retail value of the purchase is more than $6 million. 
Baby Blue boards make the IBM personal computer compatible with most 
CP/M programs. The board plugs into one slot on the PC's chassis. 
Eight-month-old Xedex designs and produces hardware and software and 
markets software under licenses from other firms. The company expects to do 
a healthy business with Baby Blues, hoping for more than $1 S million in orders 
by the year-end. 

FIRST SOFTWARE TOOLS FOR INTEL'S 286 

Intel Corp. has begun deliveries of a software-development package and 
one of three high-level languages for its iAPX 286 microsystem introduced in 
March (MMS, April, p. 52). These represent the first software support for the 
hardware. The iAPX 286 development package, a set of tools aimed at 
designing multitasking systems, contains a macroassembler, program linkage 
utilities, a symbolic debugger and a system simulator. It is priced at $5000. 
Intel is also offering PLM-286, Pascal-286 and FORTRAN-286 for the processor. 
PLM-286 is available now and is priced at $3750. FORTRAN and Pascal will be 
ready early next year. 
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The VISUAL50r~ 
approach in low cost terminals. It 

costs drastically less, it offers the features you expect 
from the high priced units. 

FEATURE COMPARISON CHART 

For example, the VISUAL 50 enclosure is ergonom­
ically designed in light weight plastic and can easily be 
swiveled and tilted for maximum operator comfort. A detached 
keyboard, smooth scroll, large 7 x 9 dot matrix characters and 
non-glare screen are a few of the many human engineering 
features normally offered only on much higher priced terminals. 

. 
VISUAL lllZlllllne 

FEATURE 58 Esprit 

Tilt and Swivel YES N!:_ 
Detached Keyboard YES NO 
N-Key Rollover YES NO 
Audible~Click YES YES 
Menu Set-Up Mode YES lfo 
Status Line YES 110 
Full 5 Attribute Selection YES NO 
Smooth Scroll YES NO 
Line Drawi!'_l Character Set YES NO 
Block Mode YES YES 
Insert/Delete Line YES YES 
Bi-Directional Aux Port YES YES 
Columnar Tabbi!'_l YES YES 
Independent RCV /TX Rates YES NO 
Answerback User YES NO 
PrQ&!ammable 

UBS 
I Yinllalnt 

NO 
YES 
YES 
NO 
NO 
110 
110 
110 
110 
110 
110 
NO 
110 
110 

NO 

.... 
Sleallr Tele¥ideo 
ADM-5 910 

110 1_11 
110 110 
110 NO 

lliJ 110 
110 110 
110 110 
110 YES 
110 110 
110 NO 
110 YES 
110 YES 
YES 110 
110 YES 
110 110 

OPT. 110 

Another distinctive feature of the VISUAL 50 is its emulation 
capability. VISUAL 50 is code-for-code compatible with the 
Hazeltine Esprit,'" ADDS Viewpoint,'" Lear Siegler ADM-3A'" 
and DEC VT-52. • Menu driven set-up modes in non-volatile 
memory allow easy selection of terminal parameters. 

And you're not limited to mere emulation. As the chart shows, 
the VISUAL 50 has features and versatility the older, less power­
ful low cost terminals simply cannot match. 

The price of the VISUAL 50? Only $695 list. Call or write for 
full details on the latest in the industry's finest line of video 
terminals. 

Service available in principal cities through Sorbus Service, 
Division of Management Assistance, Inc. 

See for yourself 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
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ADD IBM FORMAT-COMPATIBLE 
MAGNETIC TAPE 

TO ANY RS-232 PORT 
With the IBEX STC-100, you can PLUG-IN IBM 
format-compatible W' magnetic tape drives to any 
mini-micro computer or model via an RS-232 port ... 
asynchronous or bisynchronous. Accommodates 
1 OW' or 7" reels, 9-track, 800/1600 cpi . 

• Full 
• Co 

IBEX COMPUTER CORP. 
20741 Marilla St/Chatsworth , CA 91311 
(213) 709-8100 TWX: 910-493-2071 
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FAS 
IEEE-488 1h-inch mag 

recording syst 
Recording solutions for users 

other instrumentation and 

·-Cl ••• • • 

compu­
te interchange. 

ata acquisition, 
ATE, CAD, disc back­

p and more. 
0 IBM and ANSI com-

patible formats. 
0 Transfer rates to 

I 100,000 bytes/sec. 
0 Dual buffer to 24K 

bytes. 
0 Over 40M bytes of 

storage. 

Dilan 'Carparalian 
9561 Ridgehaven Court, San Diego, CA 92123 
{714) 292-5584 •TWX 910-335-1524 
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lalendar 

AUGUST 

15-18 Second International Computer Engineering Con­
ference and Exhibit, San Diego, Calif. , sponsored by 
the Computer Engineering Division of the American 
Society of Mechanical Engineers , 345 E. 47th St. , New 
York, N.Y. 10017, (212) 644-7100. 

16-17 An Analysis of CAD/CAM Applications Seminar, 
Washington, D.C., sponsored by the National Comput­
er Graphics Association. Contact: NCGA, 2033 M. St., 
N. w., #300, Washington, D.C. 20036, (202) 466-4102. 

17-19 1982 Business Equipment Show, San Francisco, 
sponsored by the San Francisco Chapter of the 
Administrative Management Society. Contact: Emma 
Lee, General Chairman, AMS-SF, 900 Chestnut St., 
#404 , San Francisco, Calif. 94109, (415) 776-4875. 

18-21 Asian Computer & Business Equipment Expo, 
Hong Kong, sponsored by the Cahners Exposition 
Group. Contact: Cahners Exposition Group, 222 w. 
Adams St., Chicago, Ill. 60606, (312) 263-4844. 

25-26 Computer Graphics for the Communications Arts, 
Chicago, sponsored by the National Computer Graph­
ics Association. Contact: NCGA, 2033 M. St., N.W. , 
#300, Washington, D.C. 20036, (202) 466-4102. 

26-27 Microprocessor/Computer Control of Hydraulic 
Systems Seminar, Milwaukee, Wisc., sponsored by 
the University of Wisconsin-Extension. Contact: John 
M. Leaman, Department of Engineering & Applied 
Science, University of Wisconsin-Extension, 929 Sixth 
St., Milwaukee, Wisc. 53202, (414) 224-4189. 

SEPTEMBER 

8-10 Eighth International Conference on Very Large 
Data Bases, Mexico City, Mexico, sponsored by the 
International Federation for Information Processing, 
the VLDB endowment, Institut National de Recherche 
en Informatique et Automatique, le Chesney Cedex 
and Colegio de Postgraduados. Contact: VLDB Confer­
ence, P.O. Box 2245, Saratoga, Calif. 95070, (800) 
722-2339, or (408) 374-7270. 

8-10 International Symposium on Electromagnetic 
Compatibility, Santa Clara, Calif., sponsored by 
IEEE, EMC-S. Contact: Evangelos Tonas, EMC Sympo­
sium, P .O. Box 70577, Sunnyvale, Calif. 94088-4577, 
(408) 743-6027. 

9-10 DPMA Conference and Business Exposition, 
Tampa, Fla., sponsored by Pinellas, Polk and Tampa 
Chapters of the Data Processing Management Associ­
ation. Contact: Stan Allen, Chairman, Tampa Chap­
ter, DPMA, P.O. Box 2046, Tampa, Fla. 33601. 

14·15 "Requiem for P•per: The Voice a Electronic Mall 
Exploalon" Seminar, sponsored by The Yankee 
Group, P.O. Box 43, Harvard Square, Cambridge, 
Mass. 02138, (617) 642-0100. Also to be held Sept. 
28-29, Sunnyvale, Calif. 

14·18 WESCON '82 High-Technology Electronics Exhibi­
tion and Convention, Anaheim, Calif., sponsored by 
Electronics Conventions, Inc. Contact: Eileen Algaze, 
Communications Coordinator, ECI, 999 N. Sepulveda 
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THE FIRST 
AND LAST WORD 
IN LETTER-QUALITY 
OUTPUT: 
SPINWRITER; 

There's only one word for a com­
prehensive printing system in the 
letter-quality office printer/ terminal 
market: Spinwriter. NEC's Spinwriter 
3500 Series includes ten models­
all of which bring new dimensions 
to letter-quality printing. 

With each Spinwriter 3500, 
you get the benefits of a superior, 
medium speed 35 CPS print 
mechanism plus more. 
Ten Totally NEC-built Forms 
Handlers. Of all printer companies, 
only NEC designs and manufactures 
its own comprehensive family of 
forms handlers. All of them are user­
changeable, to handle a// your forms 
quickly and easily. There's a single­
sheet feeder that's user-upgradeable 
to add a second bin or envelope 
feed . There's also a cut-sheet guide, 
a bi-directional tractor, demand 
document tractor with tear bar and 
copy separator, manual inserter and 
bottom feed. 
Remarkable Uptime Standards. 
Standards which have made the 
Spinwriter a legend. A 3,000-hour 
MTBF- more than two years be­
tween failures! And no preventive 
maintenance or routine lubrication. 
Ever. And , with only 3 easy access 
major spares, MTTR is reduced to 
only 15 minutes! 

Word Processing Assist. 
To simplify use, the terminal can 
perform WP tasks like automatic 
bi-directional printing, automatic 
proportional space printing, auto­
justification, line centering, automatic 
bold and automatic shadow printing. 
In all of Spinwriter's many type styles, 
in thimble print elements of up to 
128 characters. 
Immediate Interfacing With 
Your System. Choose from ten 
printer or terminal models with 
Qume, Diablo, Centronics, IBM PC, 
RS-232C interfaces. Spinwriter 3500s 
are also functionally compatible with 
Spinwriter 7700 and 5500 Series. 

The Spinwriter 3500 Series. 
Reliable, quiet, compact, flexible, 
and easy to use. From NEC. The 
first- and last- word for better 
letter-quality output. 

NEC 
NEC Information Systems, Inc. 

.--- -----------, 
NEC Information Systems, Inc. 
5 Mil itia Drive; Lexington, MA 02173 

D Have a representative call me. 
D Send me more information on the 

Spinwriter 3500. 

Name 

Title Telephone 

Company 

Address 

City State Zip L ____ _ ________ ...J 
Sp1nwriter 1s a trademark of Nippon Electric Co., Ltd. 
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TEST DRIVE THE 
NEW MADZAR Z. 
THE LOW MILEAGE, 
HIGH PERFORMANCE 
MODEM.$117 

The Madzar Z9600 . The Z that out performs any other asynchronous 
modem for all your short haul trips around town . Try a tree trial test 
drive of our Z for 30-days on credit approval. Be particular. Buy the 
best and join the ranks of our growing list of customers like NASA , 
Western Electric , G.E. and the U.S. Army to name a few. 

•Up to 9600 BPS• Up to 10 mile range• Self Test• Transmit & 
Receive Indicator• Power Indicator Light• Only $117 @100 pcs to 
$167 unit quantity. 

For further information call or write M 
MADZAR Corporation, 37490 Glenmoor Dr., MADZAR 
Fremont, CA 94536 , (415) 794-7400 . CORPORATION 
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LOCAL AREA NETWORKS 
(LAN) IN EUROPE 

Frost & Sullivan has completed a 246-page report 
which assesses the potential for Local Area Networks 
in the European Market. Revenue forecasts year by 
year through 1990 are presented for Local Area 
Networks including minicomputer and microcom­
puter networks and open networks. As a basis forthe 
revenue forecast.the prices of both open and closed 
networks are established. Forecasts are further bro­
ken down by these countries: France, the Federal 
Republic of Germany, Italy and the United Kingdom. 
The impact of competing technologies such as site 
cables, Ethernet and related designs are considered. 
Major vendors supplying LANs are profiled. The 
project directors for the report work extensively with 
telecommunications users and suppliers in Europe. 

Price: $1,400. Send your check or we will bill you. For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 

Iii FROST & SULLIVAN 
106 Fulton Street 

!!i New York, New York 10038 
(212) 233-1080 

lalendilr 

Blvd., El Segundo, Calif. 90245, (213) 772-2965 or 
(800) 421-6816. 

15-17 LAN '82: Local-Area Networks Conference, Los 
Angeles, sponsored by Information Gatekeepers. 
Contact: Information Gatekeepers, Inc., 167 Corey 
Rd., Brookline, Mass. 02146, (617) 739-2022. 

19-23 Ninth World Computer Congress, IFIP '83, Paris, 
France, sponsored by the International Federation for 
Information Processing. Contact: Program Commit­
tee, IFIP '83, IBM T.J. Watson Research Center, P.O. 
Box 218, Yorktown Heights, N.Y. 10598. 

20-24 COMPCON FALL '82, Washington, n.c., sponsored by 
the IEEE Computer Society. Contact: COMPCON FALL 
'82, P.O. Box 639, Silver Spring, Md. 20901, (301) 
589-3386. 

20-24 The International Symposium on Subscriber 
Loops and Services, Toronto, Canada, sponsored by 
the IEEE. Contact: John D. Fahey, General Committee 
Chairman, Fl. 22, 393 University Ave., Toronto, 
Ontario M5G 1W9, (416) 599-6264. 

21-23 International Technology Exposition, San Francis­
co, sponsored by Control Data Corp. Contact: W.M. 
Shaffer, Control Data Corp., 8100 34th Ave., s., 
Minneapolis, Minn. 55440, (612) 853-5748 or (800) 
328-1870. 

21-25 International Business Equipment Exhibition, Ja­
karta, Indonesia, sponsored by the Indonesian Gov­
ernment. Contact: Jeff Wolf, TMAC, 680 Beach St., 
Suite 428, San Francisco, Calif. 94109, (415) 474-3000 
or (800) 227-3477. 

OCTOBER 

5-7 NEPCON CENTRAL '82, Rosemont, 111., sponsored 
by the Cahners Exposition Group. Contact: Cahners 
Exposition Group, 222 w. Adams St., Chicago, Ill. 
60606, (312) 263-4866. 

11-14 Information Management Expo & Conference, New 
York, sponsored by Clapp & Poliak, Inc. Contact: Clapp 
& Poliak, Inc., (800) 223-1956. 

13-15 Non-Impact Printing Technologies Database Ac­
cess Meeting, Andover, Mass., sponsored by Ad­
vanced Technology Resources Corp. Contact: ATR 
Corp., 6256 Pleasant Valley Rd., El Dorado, Calif. 
95623, (916) 626-4104. 

18-22 Distributed Computing Systems, Miami/Fort Lau­
derdale, sponsored by IEEE Computer Society. Con­
tact: IEEE, 1109 Spring St., Suite 300, Silver Spring, 
Md. 20910, (301) 589-3386. 

NOVEMBER 

3-5 Scan-Tech '82, Dallas/Fort Worth, Texas, sponsored 
by the Material Handling Institute, Inc. Contact: 
William P. Hakanson, Management Executive, the 
Material Handling Institute, Inc., 1326 Freeport Rd., 
Pittl:lburgh, Pa. 15238, (412) 782-1624. 
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Just plug 
in a Sola. 
With minicomputers, terminals, word processors, disk 
memories and high-speed printers, you often get instructions to 
put in a "dedicated" power line. But, instead of breaking through 
walls, cutting trenches in floors, laying special conduit, pulling 
lots of wire and adding more breakers and switchgear to get 
reliable power, why not simply plug a portable Sola Power 
Protector into the outlet that's already there? 

Dedicated lines can add anywhere from $1200 to $8000 
or more per machine, even in new construction. For a fraction 
of that cost, a Sola Micro-Minicomputer Regulator not only 
replaces the dedicated line but does what dedicated lines 
can't do. It raises and lowers voltage to compensate for line 
fluctuations and brownouts. It blocks out electrical noise, and 
destructive power dips or surges. Our new Mini-UPS goes one 
step further. Its built-in battery maintains power when your 
electric utility fails. This keeps your electronics running 
smoothly until your generator comes on line. Both units are 
available in 60 Hz or 50 Hz. 

Dedicated lines, at best, minimize power disturbances that 
are caused by other equipment in your building. Sola Power 
Protectors guard you against all kinds of power line 
disturbances regardless of where they originate. Check this 
chart to compare effectiveness. 

spikes and dips and line noise 
faults surges common-mode· transverse mode Brownout Blackout 
momentary short-term Unwanted voltages or frequencies Planned Total loss 
sharp volt- high or low due to bad grounding , switching , voltage of line 
age peaks voltages or radio-type interference reductions power 
or split- due to load in response 
second start-up or line-to-ground line-to-line to high 
power shut-down interference interference demand 
outages 

Dedicated Line some, some, some, some, No No 
(with dedi- internal internal internal internal 
cated ground) only only only only 
Ultra-Isolation 
Transformer No No Yes No No No 
Sola Micro-
Minicomputer 
Regulator Yes Yes Yes Yes Yes No 
Sola Mini-
UPS Yes Yes Yes Yes Yes Yes 

Don't go through another day risking electronic malfunction 
due to unreliable power. Talk to your local Sola Electric 
representative or distributor. Or contact Sola Electric, 1717 
Busse Road, Elk Grove Village, IL 60007. (312)439-2800. 
We're the people who invented power protection 50 years ago. 

The Power Protectors 
SOLA 
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Until tocla11 
Y.OU ~blycoulcln't 

alforil to Ethernet your 
m1erocom rs. 

Now you can't afford 
not to. 

3Com announces onotherfirst: 
a Multi bus Controller for less tho n 
half the cost of any comparable 
Ethernet product on the market. 

Now you con connect on IEEE 
796 compatible Multibus micro or 
workstation to on Ethernet local 
computer network for just $995~ 
That buys you the controller, trans­
ceiver and coble. At that rote, 
your customers won't be asking 
you about networking. They'll be 
demanding it. 

We brought about this price 
breakthrough by continually driv­
ing the learning curve in Ethernet 
communications. This com­
mitment to Ethernet system 
development will leverage 

your 1nves men 1 

level software. So, if you 
wont to build up a lead on 
the competition , join 3Com 
now for the long ride. 

Our new Controller consists of 

a single board which plugs into 
the Multibus. It transmits at 10 
Megabits per second and hos 6K 
bytes of dual-ported read/ write 
memory. Naturally, it conforms to 
the Digital , Intel , Xerox (DIX) 
Ethernet specif icotions. 

Th is latest step forwo rd in 
bringing computers and people 
together is just one of many such 
advances from 3Com. We were 
the first to deliver DEC mini Ether­
net controllers. The first to pro­
vide UNIX networking application 
software. And the first to make 
Ethernet on economic reality for 

minis and micros. 
Our leadership position 

shouldn't come as a sur­
prise. After all , 3Com 's 
engineering team hos 
more Ethernet experience 
than any other OEM sup­
plier. In the post two 

years, we've provided network­
ng systems to hundreds of major 
companies and OEMs around the 
world. 

CIRCLE NO. 121 ON INQUIRY CARD 

To find out all about our net­
working products, contact Lorry 
Hortge at (415) 961-9602. Or send 
us the coupon . You con hardly 
afford not to. 
'OEM quantity 100. 

r--------------
l'm interested in affordable networking . 
Send me complete information on: 
0 Multibus Ethernet Control lers 
0 Q-bus Ethernet Controllers 
0 Unibus Ethernet Controllers 
0 UNET network for UNIX operating 

systems 

Nome ____________ __, 

Title _____________ __: 

Com~ny ____________ _ 

Division ____________ ___; 

Address ____________ _: 

City/ State/ Zip __________ _ 

Phone ____________ ___; 

Mo il to: Lorry Hortge, 3Com Corporation, 
1390 Shorebird Woy, Mountain View 
CA 94043. MMS 8/82 L--------------

3Com 
The OEM Ethernet Company 
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IT'S TIME YOU 
PUT YOUR NAME 
ONTHELINE. 
Introducing the new GE 3000 fami!Y of printers. 

When you put your name on this line of printers, you'll find the GE 3000 
family is the best idea you ever had. 

At GE, we've developed a very basic philosophy ... when an OEM speaks, 
we listen. It sounds simple, but just try talking to other suppliers. 

The new GE 3000 family of serial printers is the perfect example. Com­
pact, lightweight, and functionally styled, these tabletop matrix printers are 
specifically engineered for the OEM supplier. 

Our new line of six printer models offers cost effective solutions to virtually 
all your printing requirements. Standard print quality from 180 to more than 
500 cps. Near letter quality from 100 to almost 200 cps. 80 and 136 column 
models. 

A full range of standard features such as 72 x 72 dot/in. graphics with 
precision paper movement, self-threading paper load mechanism, close tear-off, 
six part forms capability, popular parallel and serial interfaces, and local and 
downline configuration selection with non-volatile storage. Plus a range of op­
tions and paper handling accessories for office and factory applications. And 
everything backed up by worldwide GE service. 

Now You CAN SOLVE YOUR CUSTOMER'S NEEDS 
EFFICIENTLY AND EFFECTIVELY 

The GE 3000 family is designed to offer OEM's the advantage of single­
design simplicity ... without the application limitations of a single model pro­
duct line. 

The GE 3000 gives you configuration flexibility. Application flexibility. De­
sign commonality and price/ performance leadership. 

OF CoURSE, INNOVATIVE IDEAS 
ARE NOTHING NEW TO GE. 

Our roots go back to Thomas Edison. It was in his tradition that in 1969 we 
introduced the first electronic data printer with modem LSI circuitry. Since then, 
we've continued in that inventive spirit, supplying OEM's with the finest in ad­
vanced printer solutions ... longer than any other printer supplier. 

General Electric. We're the industry leader in electronic printing. After all, 
we pioneered the industry in the first place. 

First In Electronic Printing. 
For the solution to your printing needs, call TOLL FREE 1-800-368-3182, 

General Electric Company, Data Communication Products Department IN3Pl, 
Waynesboro, VA 22980. In Virginia, call 1-703-949-1170. 

GENERAL fl ELECTRIC 
CIRCLE NO. 60 ON INQUIRY CARD 
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CORPORATE & FINANCIAL Mi1i·Mi1r1 lllarlll 

Vector Graphic's growth plateau, 
major reorganization coincide 

Vector Graphic, Inc. , which 
reached 25 million in annual sales 
only five years after it began 
corporate life in a spare bedroom, 
must overcome its growing pains if 
it is to remain a force in the 
small-business-systems market. 

"Vector will not survive if growth 
flattens out," says Lore Harp, 
chairman and co-founder of the 
Thousand Oaks, Calif., microcom­
puter-systems manufacturer. De­
spite a flat fourth quarter, however, 
Harp is confident that the infusion 
of new management, the shipment 
of the new Vector 4 Z80-/8088-based 
system this month (see "Dual­
microprocessor microcomputer 
boosts 8-bit software," p.187) and a 
decentralization drive will have the 
company thriving again by early 
1983. 

With Vector, the word "thrive" is 
relative. Results for Fiscal year 
1982 indicate a respectable 50 
percent or more growth in net sales. 
But that's a far cry from the 
181-percent annual rate Vector 
achieved from 1977 through 1981, 
and irrelevant in light of an 
unprofitable fourth quarter that left 
1982 earnings at the 1981 level. 

Harp blames the downturn on the 
weakness of the economy, but it 
coincides with a major company 
reorganization. Dr. Bob Harp , 
former Vector chairman and the 
designer of the products that fueled 
the company's meteoric growth, has 
left Vector for nearby start-up 
Corona Data Systems. Jim Alexan­
der and Robert Wickham, vice 
presidents of sales and marketing, 
respectively, resigned from Vector 
recently, and international and 
domestic sales were consolidated 
under industry veteran George 
Sebestyen. The company's R&D arm 
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Vector co-founder Lore Harp: "Vector will not survive if growth flattens out. " The one-time 
rapid growth of the company has tapered off, and Vector is undergoing massive corporate 

has been trimmed and put under the 
direction of new vice president of 
engineering Andy Reichert, for­
merly of Micom Systems. And Harp 
has turned over most of the daily 
operation of Vector to Honeywell 
veteran Fred Snow, the company's 
new president (MMS, July, p. 64). 

"There is a critical stage between 
$30 million and $50 million in annual 
revenues where a company's man­
agement structure changes, where 
policies and procedures change, and 
you see a major transition in the 
kind of people you have to bring in," 
says Harp. Senior vice president 
Carole Ely, co-founder of Vector 
with Bob and Lore Harp adds that 
not everyone will be able to make 
the transition. 

Harp says the reorganization will 
allow her to concentrate on long­
range planning and on her role as 

transmitter of Vector's corporate 
philosophy and goals. The human 
resources sector and the vice 
president of finance Tom Harincar 
will continue to report to her, at 
least initially. "I'm still at the 
helm,'' she says. 

It is apparent, however, that 
Harp must relinquish control to 
Snow if she expects him to stay with 
the company. "It's not my nature to 
turn in my time card and ask for 
next week's assignment," he says. 
Part of his charter is to use the 
experience he gained establishing 
Honeywell's ISO distribution in 
Europe to "make a big push there," 
he says. But domestically, he is 
stepping into a game in progress, 
inheriting a number of recently 
introduced programs that Harp 
calls "the groundwork for future 
growth." 
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You ollt ave tcJ 
• • to get compet1t1' 

ST406* ST412 ST419* 
6.38 Mb 12.76 Mb 19.14 Mb 

$610 $735 $890 
OEM contract quantity 1,000 pricing. 
•Available 40 '82 



Seagate is the leader in 
5 V4-inch Winchester 
disc drives. We are 
approaching 100,000 
units shipped! For 
larger quantity pricing, 
contact your nearest 
Seagate regional sales 
office. 

• 

Seagate Technology 
360 El Pueblo Road, Scotts Valley, California 95066 f408l 438-6550 TELEX 172114 SCVL 
Regional Sales Offices: Hopkinton, Massachusetts f617I 435-6961 , Newport Beach, 
California f714l 851 -9964, Rlchardson, Texas f214l 783- 6711 
European Sales Office: Krelllerstrasse 21 8000 Munich 80 West Germany 89-43- 13-900 
TELEX 5 213 379. Authorized Distributor: Arrow Electronics 

'Turning the tide in disc technology'' 
~ 1982 Seagate Technology 
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llini·llli1ra World 

These programs include a service 
agreement with TRW, a flooring 
plan financed through Westinghouse 
Corp., a plan allowing Vector 
dealers to lease or sell machines, the 
establishment of four regional 
offices, introduction of field training 
for dealers and video training for 
end users, a recent doubling of the 
sales force in the field and the 
intention to go from 450 to 1000 
dealers by mid-1983. 

Snow plans to scrutinize this 
activity carefully, however. Al­
though Harp is firmly committed to 
increase the number of dealers to 
1000, Snow says, "I'd be pleased 
with a much smaller number of 
larger dealers." And despite Harp's 
feeling that Vector must gain 
market share," Snow says, "We're 
not in it for growth's sake." 

Several unnamed analysts sug­
gest that Vector's business plans 
have been predicated on steep 
growth rates, and that cash-flow 
problems will result if sales don't 
climb. The analysts also say that 
increased competition from such 
recent entrants as Digital Equip­
ment Corp., IBM Corp., Hitachi and 
NEC Information Systems will make 
growth in the small-systems market 
difficult, given Vector's internal 
turmoil. 

But Harp says Vector will do very 
well against the new competition. 
"They'll be looking back at how we 
set up our distribution channels," 
she says. "We're the model." 

Harp sees the Fortune 1000 
market as a primary target for 
growth. Our new machine is really 
well-suited for the office environ­
ment-with the features and ergo­
nomics needed to compete in that 
market," she says. 

Several southern California deal­
ers who handle Vector and compet­
ing products echo Harp's enthusi­
asm for the Vector 4, saying it is 
well-aimed at the market between 
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Vector's new president, Fred Snow: "It's 
not my nature to turn in my time card and ask 
for next week's assignment." He feels he 
must be given free rein to control the new 
Vector. 

the single-user Apple III and 
multi-user systems from Altos and 
others. "The Vector 4 looks like a 
long-awaited salvation for Vector,'' 
says John Grambo, owner of the 
Apple dealership in Orange, Calif. 

Ironically, however, the intro­
duction of the Vector 4 may have 
contributed to poor fourth-quarter 
results. "Vector announced the new 
machine in May and began an 
advertising campaign, even though 
they weren't planning to ship 4s 
until August," says one dealer. 
"Most customers decided to wait for 
the Vector 4; meanwhile, the 

company was bugging us about why 
we weren't ordering Vector 3s." 

As if they didn't have enough 
problems, Vector recently an­
nounced another-the discovery of a 
$600,000 inventory shortage that 
may further impact earnings. A tip 
in March led to the filing of charges 
against a ring of company employ­
ees, who have reportedly confessed 
to the theft of $24,000 in systems, 
and Harincar says the recent 
discovery may be related to the 
inventory shortage. Vector's insur­
ance company has been informed of 
the shortage, he says, but at press 
time the police were not involved. 
The transitional state of the 
company is a factor in the inventory 
shortage as well, Harincar says. 
Because Vector is switching to an 
automatic inventory system, he 
says, it is difficult to determine 
what items are missing. 

Despite the gloom, Harp says her 
enthusiasm for the job is no less 
than when she was an entrepreneur 
wrapping boards in the bedroom. 
She says things will pick up in the 
first quarter. "My role is to expand 
the company and position it for 
growth," she says. "I'm the 
chairman, and I fully expect Vector 
Graphic to become a $200-million 
company before I step down." 

-Kevin Strehlo 

INTEL, BURROUGHS ENTER 
IC MANUFACTURING AGREEMENT 

As a result of a recent Burroughs Corp. decision to concentrate on design 
and prototype wafer fabrication in lieu of high-volume wafer manufacturing, 
the systems supplier has entered an agreement with semiconductor 
manufacturer Intel Corp. Under the terms of the agreement, Burroughs will 
design, prototype, assemble and test proprietary circuits. For Its part, Intel will 
become Burroughs's high-volume manufacturing source for proprietary 
metal-oxide semiconductor 1cs. Also as per the agreement, Burroughs will 
receive technical Information to aid It In designing Intel high-performance 
MOS· and complementary HMos-compatlble processes. 
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Newmbp 
COBOL 

Compiler 
for 

CP/M-86 

Compared to interpreters, mbp's new COBOL Compiler for 
CP/ M-86* cuts 16-bit micros' program run-time 75%! With 

it, in one hour you can now run programs that used to take 
four. Put another way-it's like having four computers for 
the price of one. The dollar savings are obvious-
and, awesome! 

How is it i>ossible? 

Or 
your 
m~ 
bac"ll! 

in custom COBOL implementations for mainframes and minis. 
Now; the mbp COBOL Compiler for CP/ M-86 makes this 
valuable experience available to micro users. 
To take advantage of it, just send the coupon-or 
call Dieter Moenig, 415{632-1555-today. 

Hardware required : 96K memory, hard disk & 8" flo ppy. 
· cP/ M -86 is a Digical Research TM ; iRMX-86 & ISIS, lnrel TMs; 
OASIS-16, Phase One Systems TM ; MS-DOS, Mic ro so ft TM . 

An interpreter translates and executes a program 
one statement at a time-every time the program runs. But, 
the mbp COBOL Compiler translates an entire program ft • • • • • • • • • • • • • • ••• • ••••••• •• ••• 
just once; then the translated program can be executed as I I I Jl_h) 
often as you want-WITHOUT RETRANSLATION! • • __ . 7700 Edgewater Drive, Suite 626 
It's at least four times faster. sof T" //\RE -. ...J '" Oakland, CA 94621 

We guarantee it-or return the compiler \NI"\ liANU t 6 
SYSTEMS TEC No OGY INC. Phone 415/ 32-1555 

and manual within 30 days for a complete refund. 

And, it's COBOL-
the language for commercial and administrative appli­

cations. Standardized and maintained like no other language, 
COBOL opens up a whole range of benefits to business 
micro users that previously only mainframe and mini 
users enjoyed. 

mbp COBOL Compiler features: meets ANSI '74 
Standard • offers access to a vast selection of existing 
application software • real executable machine code -
run -time and memory efficient •user-friendly 
(example: more than 500 error messages) •maximum 
portability protects software investments. 
For application software developers, the run-time 
package is reasonably priced and available separately. 

Available now for CP/ M-86, iRMX-86,* and ISIS;* 
soon for OASIS-16,* and Ms-Dos.• 

With twenty-five years worldwide system software 

: Please send me 
D mbp COBOL Compiler for CP/ M-86 (manual included): $1400. 
I understand the compiler will cut my COBOL program execution 
time 75%, or I may return it (and manual) within 30 days for a 
full refund. D Manual only, $95. 

D Free compiler information. D OEM information. 

D Check enclosed D UPS C.0.0. D VISA D Mastercharge 
( Add 13 for shipping. California residents add sales tax.) 

Card # _____________ Exp. date _____ _ 

Signature _____________________ ~ 

Name _______________________ _ 

Title __________ Company _________ _ 

Address (no PO Box#) _______________ _ 

experience, for more than twelve years mbp has specialized City _________ State _____ Zip ______ _ 

Visit us at Mini-Micro Anaheim 
CIRCLE NO. 89 ON INQUIRY CARD 
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If you buy printers 
to integrate into 
computer systems, 
electronic calculators 
or cash registers, 
measuring instruments 
or other products, come 
to Epson OEM. You'll get 
the most reliable printers in the world with 
the custom features and colors you want, and 
we can deliver them at a lower cost than many 
standard units. 

Epson offers you customized printers with 
the greatest range of features and options at 
competitive prices. You can choose column 
width, paper feed, matrix, print speed, print 
direction, print fonts and graphics capability. 
Plus, our systems experts 
can program firmware to 
make your printers do 
the exact tasks you want. 

And, because we make more print 
mechanisms than anyone else, we can cus­

tom design printers with colors to match your 
system for about the same price as many off­
the-shelf units. We can build a thousand or a 
hundred-thousand. And we can deliver them 
-on time. 

Call or write Epson OEM. Let us show you 
how we can take your specifications and build 
the perfect printer for your application. 

To suit. 

EPSON 
EPSON AMERICA, INC. 

OEM PRODUCTS 
3415 Kashiwa Street• Torrance, CA 90505 
(213) 534-0360 
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INTERNATIONAL Mi1i·Mi1r1 Warlll 

Innovative office technology 
en route from England 

Two English companies with 
innovative office technology are 
moving into the u. s. market. 
Rediffusion Computers , which 
claims to have supplied more 
private Videotex systems world­
wide than all other vendors com- · 
bined, has appointed Salt Lake 
City, Utah-based Blodgett Comput­
er Information Systems, Inc., to 
handle its U.S. sales. The other 
firm, Office Technology, Ltd., is 
actively seeking "a major u.s. 
partner in the computer, communi­
cations or office products market" to 
build and sell its Information 
Management Processor, which inte­
grates voice information with text 
and data in a multiterminal office 
system. 

OTL, Winchester, England, 
launched IMP in Europe last 
October. Product marketing strate­
gy manager Rob Remington ex­
plains that each work station 
digitizes and compresses a user's 
voice (through a telephone handset) 
and processes the voice information 
in much the same way as text. In 
this way, IMP can create "compound 
documents" with inserted voice 
annotations. In addition, the voice 
facility can be used for dictation and 
message store and forward. Rem­
ington notes that voice makes the 
IMP attractive as a work station for 
company executives. 

IMP work stations use an Intel 
Corp. 8086 microprocessor and 128K 

bytes of RAM. Pulse-code modula­
tion is employed for voice digiti­
zaton. A complete IMP configuration 
links as many as 32 work stations in a 
star network with a central control­
ler that supports as much as 640M 

bytes of shared-disk storage. The 
controller also supports local voice 
mail between work stations. 

MINI-MICRO SYSTEMS/August 1982 

Rediffusion's R2800 Videotex systems are configured around a company-designed 16-bit 
minicomputer controller based on the AMO 2901 bipolar chip set. Jack D. Blodgett (left) is 
president of Blodgett Computer Information Systems, Inc., which is selling Rediffusion 's 
R2800 Videotex system in the U.S., and Mike Aldrich (right) is Rediffusion managing director 
and chief executive. 

Voice annotation facilities include 
the display of a small loudspeaker 
symbol anywhere in the text or 
graphics of a document indicating 
where a voice comment has been 
inserted. 

IMP has already attracted the 
attention of West Germany-based 
computer manufacturer, Nixdorf, 
which is developing an office-system 
product based on the voice technolo­
gy licensed from OTL. Remington 
says Nixdorf cannot sell its product 
in the u. s. for some time period 
under the agreement, but Reming-

ton does not reveal how long that is. 
He says OTL's u.s. plans call for its 
unnamed partner to ship at least 
2000 IMP work stations during 
1983-1984 and to have achieved 
annual shipment volumes of 10,000 

units by 1985. 

OTL used the recent Syntopican 
office systems show to demonstrate 
IMP and contact potential U. S. 

partners. 
Meanwhile, the Crawley, En­

gland-based Rediffusion Comput­
ers, part of a major cable TV 
company, is moving from its tradi-
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FOR SERIES/1: 
NOW MAKE A BETTER IMPRESSION 

FOR YOUR MONEY. 
"Clean hands" cartridge 
makes changing the ribbon 

a<nap. ~ 

I 
Choice of three character 
spacings: 10, 12 or15 
characters per inch. 

/ 
Runs quietly, thanks to 
noise-suppressing cabinetry. 

Printer handles both single 
sheets and continuous-feed 

six-part forms. 

I 

Daisywheels 
can be changed 

quickly, for choice of 
character sets and fonts. 

/ 

Letter quality printing 
through serially printed 

characters and automatic 
energy adjustment. 

Attach your Series/1 to Control Data Letter Quality Printers. 
Meet the letter quality printer that brings low cost 
and good-looking output to your Series/1: The 
Certainty• 410 Printer System from Control Data. It's 
the receive-only tabletop printer Gust 45 
pounds} that delivers quality copy at 55 
characters per second. 

First, this Certainty mini­
peripheral combines state-of­
the-art electronics with a 
direct drive system that 
boosts performance and cuts 
maintenance requirements. 
Second, you can select the 
character spacing (10, 12 or 
15 per inch), line width (up to 
198 characters per line} and line spacing 
(6 or 8 lines per inch vertically}. So you can 
tailor your printed output to fit your needs neatly 
and precisely. 

Your operator can change daisywheels quickly and 

easily; and ribbons can be changed in seconds, just by 
snapping in a new cartridge. Plus an optional forms 
tractor gives you bi-directional capability. 

So this 410 printer is ready for 
immediate attachment to your Series/1 
with RS232C interface. And it's 
available right now. 

Service isn't a problem, either. 
More than 5000 Customer 
Engineers help make sure that 
Certainty miniperipherals live 
up to their name. 

Make increased effectiveness a 
Certainty. 

No matter how you're using your Series/1, 
there's a Control Data miniperipheral 

that'll pay off for you in price and performance. 

Call today for more information, toll-free: 
800/328-3390. 

(5 2) CONTR.OL DATA 
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Addressing society's major unmet needs 
as profitable business opportunities 
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IBM AIMS VIDEOTEX SYSTEM AT BUSINESS USERS 
The IBM Corp. Series/1 Videotex 

System (svs/1) program is aimed at 
organizations that want to establish 
private Videotex systems for sending 
and receiving text and graphics. The 
system can transmit internal mail, 
budgets, sales and merchandising 
information, travel schedules and 
bulletin-board notices, for example. 

The system uses standard tele­
phone lines to link IBM personal 
computers and television monitors 
with special adapters, or low-cost 
Videotex terminals , to data in a 
Series/1 computer. The system 
handles as many as 24 concurrent 
callers and a large number of 
intermittent callers. 

svs/1, also being marketed in the 
u.K. , is similar in function to British 
Telecom's Prestel system. However, it 
includes additional features. The 
system uses an alphamosiac pattern, 
so that graphic images are made of a 
mosaic of small rectangular elements. 

As many as 350,000 screens, or 

IBM's entry into a new market is usually 
a blessing, and this time it may help force 
an agreement on an international Videotex 
standard. IBM's Series/1 Videotex System 
links IBM personal computers and 
television monitors or Videotex terminals 
to data in a Series/1 computer. 

frames, of information, each consist­
ing of 24 rows and as many as 40 
characters of information , can be 
created, stored, edited and updated at 
editing terminals. About 99 security 
levels help protect confidential and 
sensitive information. The system 
automatically checks the security 

level of each frame before displaying 
it. 

Because svs/1 operates under the 
Series/1 Event Driven Execut ive 
general-purpose operating system, it 
can run with other Series/1 applica­
tions or access them through user­
written programs. Order-entry informa­
tion, for example, could be passed 
between svs/1 and another Series/1 
program to update accounts­
receivable records and generate 
invoices . Account numbers and 
delivery dates for shipments could be 
requested or validated . 

With the svs/1 announcement, IBM 

said that a single, worldwide, interna­
tional Videotex standard would best 
serve the interests of users, the 
information-system industry and oth­
ers. IBM intends to continue to 
participate in developing such a 
standard. 

The first custom shipments of svs/1 
are scheduled to Begin in December. 
A one-time license fee is $1 o,ooo. 

Micros may all seem alike with their Z-80 logic. S-lOO bus. and CP / Mt> 
operating system. 

Until you take a hard look. 
Only Delta is the "Private Computer." You won't find it in some 

department store . We market exclusively through systems integrators 
who add value to our product. 

Delta fields a complete product line . from single-user systems to 
64-user distributed processing networks. 

Delta offers an expanding software library; engineering and 
software development assistance; extensive factory service 

and support. 
Delta's flexible financial program keeps you in 
business. keeps your profits up. 
Some of our competitors may claim there's not much 

difference between us and them. 
But Vive la DifCerence. * 

.d~
ELTA 

PRODUCTS 
INC. 

15392 Assembly Lane 
Huntington Beach . California 92649 
(714) 898-1492 
Telex: 681-367 DELTMAR HTBH 

*See it. believe it. Send for Delta's 
half-inch video tape promo today 
(specify Beta or VHS). 

~ Registered trademark of Digital Research 
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We knew this would happen. 
We knew if we made a better 8"Winchester, 

you'd snap them up. Fortunately, we also had the 
good sense to design our Q2000 series so it could 
be manufactured just as quickly. We achieved this 
design goal several ways. 

First, we started with a mature technology, 
some innovative ideas, and a blank piece of paper. 
This allowed us to solve our manufacturing prob­
lems before they became manufacturing problems. 

Next, we left a few things out. The fewer the 
components, the fewer there are to assemble. And 
the fewer to go wrong. 

We then developed the simplest, most 
efficient actuator in the industry, the rotary 
torque actuator. Also simpler to manufacture. 
Also more reliable. 

As an OEM, you know there are some things 
you' re better off not doing yoursel£ The same 
here. So we found the skilled suppliers who could 
make our parts and subassemblies to spec, further 
reducing our assembly time. 

And what quality isn't brought in, is built in. 
Not inspected in. 

All this boils down to two things: When you 
order Quantum drives you can be sure you'll get 
superior products. But more important, you can 
be sure you'll get them. Period. 

Quantum Corporation, 1804 McCarthy Blvd., 
Milpitas, CA 95035. Eastern Regional Sales Office: 
Salem, NH 603 893-2672. Western Regional 
and International Sales Offices: Milpitas, CA 
408 262-1100. TWX 910 338-2203. 

ou1n1um 
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Da Vinci would have traded all his notebooks -
for this new AED767 graphics tertninal. 

Today, Leonardo da Vinci's note­
books are priceless objets d'art. They 
also contain many unique engineering 

concepts, like the 
AED 767's unique 

anti-aliasing feature one shown above of 
the iron framework 
he designed to rein­
force the head and 
neck moulds for 'Il 
Cavallo', the horse. 
Although da Vinci 
worked periodically 
on 'Il Cavallo' for 
16 years, the gigan­
tic bronze statue, 
which was to stand 
some 26 feet tall, 

011 never materialized. 

Instead, his patron, the Duke of 
Milan, used the casting bronze for 
canons in a war against France. 

But what took Leonardo many 
years to devise could have been 
achieved in mere hours with the help 
of AED's new 767 color graphics and 
imaging terminal. Available in desktop 
or 31/z" high rackmount configuration, 
this new CAD machine has the kind of 
innovative features you'd expect only 
from AED. Features like built-in anti­
aliasing (which virtually eliminates jag­
ged lines common to raster-generated 
vectors). lK xlK x 8 virtual address 
space. 768 x 575 pixel viewing window. 
Up-to-256 simultaneous colors from a 
palette of 16.8 million. A blue line 

reference grid that doesn't utilize video 
memory. Plus a refresh rate, adjustable 
from tv standard to flicker-free 45 Hz. 

The AED767 gives you smoother 
drawings than any CAD station on 
the market-and at lower cost. So be 
a latter-day 'da Vinci' and use the 
best computer-aided design tool at 
your disposal. The AED767. 

Advanced Electronics Design, Inc., 
440 Potrero Avenue, Sunnyvale, 
CA 94086. Phone 408-733-3555 
Telex 357-498. Outside California, 
Hawaii and Alaska call 800-538-1730. 
All images shown taken from screen of AED767. 

ADVANCED 
ELECTRONICS 

DESIGN, INC. 

Sales Offices: LA 213-907-8811/Detroit 313-352-4290/New Jersey 201-238-6322/Boston 617-256-1700/Washington, D.C. 301-760-4310 
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tional market of large shared­
processor data-entry systems into 
private Videotex configurations. 

The company's latest product 
family, the R2800 series, comprises 
systems configured around a Redif­
fusion-designed 16-bit minicomput­
er controller based on the Advanced 
Micro Devices 2901 bipolar chip set. 
An R2800 configuration supports 
Rediffusion's Videotex Corporate 
Videotex Systems software, which 
shares a common database with the 
Advisor office-support system. Ad­
visor provides text processing, 
document management, message 
transfer and an electronic diary, 
jotter, in tray and "wastepaper 
basket. " The controller, which has 
as much as lM byte of main memory 
and 600M bytes on disk, supports 
local or remote CRT terminals or 
Teleputers (Rediffusion-designed 
terminals combining Videotex with 

Mi1i-Mi1ra Warld 

local processing 
Research, Inc.'s 
system). 

under Digital offices in New York, Chicago, 
CPIM operating Atlanta and Los Angeles. These 

Rediffusion's u.s. agent, Blodg­
ett, previously handled Nixdorf, 
Digital Equipment Corp. and Data 
General Corp. machines, but is now 
handling only Rediffusion systems. 
It will sell them through four main 

Office Technology's Information Manage­
me nt Processor System's voice-input 
capability enables users to create docu­
ments with voice comments inserted as 
annotations. 

offices support 40 nationwide local 
distributors called managerships. 

Mike Aldrich, managing director of 
Rediffusion, expects the U.S. mar­
ket for private Videotex systems to 
take off now that IBM Corp. has 
announced its plan to sell configura­
tions based on its Series/1 minicom­
puters and personal computer in the 
u.s. (see "IBM aims Videotex 
system at business users," p. 83). 

As on the Rediffusion systems, 
IBM's private Videotex software is 
functionally similar to Prestel, the 
public Videotex system operated by 
common carrier British Telecom. 
Noting that IBM's entry in the 
market is likely to place the seal of 
respectability onto private Videotex 
technology, Rediffusion's Alrich 
remarks, "It's like a papal blessing." 

- Keith Jones 

Letusnut~ou 
in touch with 

Ada rM is beautiful. This new language is destined to play a 
major role in systems of the future . It exhibits the finest 
features of other high level languages, but with superior 
modularity, portability and standardization . 

TeleSoft is first with the tools needed to put Ada to work 
for you today, to give you an early advantage over your 
competition . The separate compilation feature of 
TeleSoft-Ada lets you construct programs from TeleSoft 's 
Programming Support Environment-a rapidly 
expanding library of sophisticated software tools , Ada 
packages and components. 
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It's all available now, to run on your 68000 (includ­
ing Q-Bus"') Multibus™and S-100 configurations) and 
the IBM Personal Computer"'! 

The TeleSoft-Ada compiler is presently an incomplete 
implementation of the Ada programming language. It is 
intended that this compiler will be further developed to 
enable implementation of the complete Ada 
programming language, and then be submitted to the 
Ada Joint Program Office for validation . ~ 

Sooner or later, everyone will be coming to 
Ada- so get in touch with us now, and let us 
introduce you to Ada today. 

~C:1 ~ '"" Rooono &"" _._, ].! ~ L San Diego, CA 92121 
(714) 457-2700 

TMTrademarks-Ada US Department al Oelense / Mult1bus Intel Corp 
O·Bus D1g11a1 Equ1pmen1 Corp / IBM Personal Compuler IBM Corp 
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EIGHT USERS TO GO 
Pick up an Altos 16-bit, UNIX-based 

computer system today, and get minicomputer 
networking power at a microcomputer price. 

Looking for a powerful. yet 
affordable, 8-user computer system 
that has everything your business 
needs, including communications? 

Then get your hands on an ALTOS® 
field -proven, XENIX"/UNIX"-based 
ACS8600 microcomputer. 

Our powerful 16-bit 8086 is 
packed with an 8089 for disk/memory 
interface. an optional 8087 math 
processor and an intelligent Z80 " 1/ 0, 
which share the workload for faster 
execution and response. 

A unique memory management 
and protection system subdivides up 

INTER-ALTOS 
LOCAL NETWORK 

ETHERNET 

ACS8600·12 
20 MByte 

Winchester 
1·8 USERS 
with 

ALTOS-NET/ 
LINET 
2780 
3780 
3270 
SDLC 
X.2S 

ACS8600·14 
40 MByte 

Winchest er 
1·8 USERS 
with 

ALTOS· 
NET/ 
LINET 

ACS8600-14 
40 MByte 

Winchester 
1-8 USERS 
with 

2780 
3780 
3270 
SDLC 
X. 25 

to one megabyte of memory (SOOK of 
RAM is standard). automatically giv­
ing each user the maximum available. 
Built-in Error Detection / Correction 
(ECC) maintains system integrity. And 
it's all available today on our highly 
reliable, fully socketed. proven single 
board. 

Altos has exactly what you need 
for a smooth migration into the 
office of the future. Communications 
and local networking support. includ­
ing Ethernet · and ALTOS-NET" for 
inter-Altos networking. Large data 
storage capacity-integrated Win­
chester. floppy and tape back-up in a 
wide range of configurations and 
capacities. from 20 to 80 megabytes. 
starting with the ACS8600-12 with 20 
MBytes and the ACS8600-14 with 40 
MBytes. Plus support of popular 
multi-user operating systems like 
XENIX / UNIX, MP/ M-86 " and OASIS-16. 

Produced in the heart of Cali­
fornia 's technologically fertile Silicon 
Valley, Altos microcomputers are the 
professional choice of Fortune 500 
companies. computer service organ­
izations. major software developers. 
and even mainframe computer 
manufacture rs . 

Founded in 1977. Altos has 
already delivered more than 25.000 
multi-user systems to major OEM 
customers. Plus Altos maintains a 
worldwide sales and service network. 

So when you want a multi -user. 
multi-tasking computer system that 
has the communications capabilities 
your husiness demands, and you 
want it today. pick up an Altos. For 
further information, call our toll-free 
number or write: 

Altos Computer Systems, 
2360 Bering Drive. 
San Jose. CA 95131. 
Tulex 171562 ALTOS SNJ 
or 470642 ALTO UI. 

Packed with 
fresh ideas 
for business 

(Alt<») 
COMPUTER SYSTEMS 

800-538-7872 
(In Calif. 800-662-6265) 

ALTOS is a registered trademark and ALTOS-NET is a trademark of Altos Computer Systems. Ethernet is a trademark of Xerox Corp. MP/ M-86 is a trademark of Digital Research. Inc. OASIS-16 is a product 
of Phase One Systems. Inc. XENIX is a t rademark of Microsoft and Is a microcomputer implementation of the UNIX operating system. UNIX is a trademark of Bell Laboratories. ZSO is a trademark of 
Zllog . Inc. LINET is a trademark of 3Com Corp. 8086. 8087 and 8089 are products of Intel Corp. 
Cl 1982 Altos Computer Systems 
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Get the most out of your Texas Instruments TM990. 
Add D-1-S designed and manufactured computer and inter­

face products. 
All D-I-S boards complement the TI product line and are de­

signed to extend TM990 capabilities for your unique applica­
tion requiring expanded memory, greater input/output flex­
ibility, and increased range of peripheral controllers. D-1-S 
boards have been designed for the industrial user and contain 
features which make them invaluable in the real-time control 
environment. 

D-1-S modified TXTM and TXMAP operating systems sup­
port combinations of TI and D-I-S hardware (including proces­
sors, memory, 1/0, and disk controllers) and can be configured 
for applications with only those capabilities that are required to 
minimize investment. 

Free data sheets on all boards and software are available on 
request. 

Dllll0•8IO 

Turnkey Computerized Automation 
Systems by D-1-S. 
Excelling in high-tech solutions to 
productivity problems, D-I-S provides 
design, engineering, and manufac­
turing services of computerized data 
acquisition, real-time control, and test 
systems. Ask for case histories. 

For complete information on D-I-S TM990 bus compatible 
microcomputer products and automation systems, write or call. 

DIGITAL INTERFACE SYSTEMS, INC. 
2390 Pipestone Road, P.O. Box 1408 
Benton Harbor, Mich. 49022 
Ph. 616/926-2148 

Maximizing computers for greater productivity. 
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SHOWS AND CONFERENCES Mini·Miara lllarlll 

Peripherals '82: new show 
just for peripherals, software 

The International Peripheral 
Equipment and Software Exposi­
tion (Peripherals '82), the first show 
devoted solely to peripherals for 
minicomputers and microcomput­
ers, will be staged Sept. 29, 30 and 
Oct. 1 at the Convention Center in 
Anaheim, Calif. 

S. Henry Sacks, publisher of 
Mini-Micro Systems, which is 
sponsoring the show with the 
Cahners Exposition Group, says 
Peripherals '82 comes in response to 
the peripheral market's tremendous 
growth, projected at 25 to 30 

percent this year alone. "In recent 
years, computer peripheral equip­
ment has evolved into a separate 
and distinct discipline, as new 
technology continues to widen the 
scope of its importance and use in 
day-to-day business operations," 
Sacks says. "Peripherals '82 is the 
first specialized conference and 
exhibition of peripheral equipment 

Peripherals '82, a new show strictly for 
minicomputer and microcomputer periph­
eral equipment and software, will be held at 
the Anaheim (Calif.) Convention Center Sept. 
29 to Oct. 1. More than 100 companies will 
display their latest products. 

and technology to focus on this operating protocols, new alterna­
growing market." tives in keyboard layout, thermally 

More than 100 companies will efficient electronics to decrease 
display their latest products, includ- CRT-terminal size, tilted anti-eye­
ing terminals, printers, disk drives strain screens and detachable key­
and peripheral controllers. Periph- boards. 
erals '82 will also feature 10 Industry standards for small­
technical sessions dedicated to the computer software will be proposed 
technology involved in the evalua- by Paul E. Lecoq of Spokane Falls 
tion, selection and application of pe- College (Wash.) "The lack of 
ripherals. consistency in small-system soft-

Ergonomics will be the theme of ware is retarding the growth of the 
the CRT-terminal sessions. Mel industry," writes Lecoq. "It is 
Rudin of Design Four, Los Altos, difficult to build upon the successes 
Calif., and Wim Selders of TEC, of others when one must continually 
Inc., Tucson, will discuss the effects reinvent program elements that 
of ergonomics on CRT-terminal have been done time and time again. 
design. Rudin says he will propose Meaningful standards would bring 
additional design criteria to supple- some order into the chaos and allow 
ment those now considered as the industry to begin moving 
user-friendly, such as software forward at a better pace." 
improvements to eliminate excess In the same session, Charles 
function keys and complicated Verboom of the Mare Island Naval 
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Shipyard, Vallejo, Calif., will dis­
cuss distributed programming as "a 
controlled solution" to centralized 
MIS, and Stephanie Campbell of 
Real Estate Analysts, Newport 
Beach, Calif. , will describe a 
customized cost-accounting soft­
ware package that can be tailored to 
any small service business. 

Disk drives will be considered 
during two sessions. In the first, 
backup systems for Winchester-disk 
drives will be explored by Robert 
Morris of Kennedy Co., Monrovia, 
Calif.; Tazz Pettebone of Data 
Peripherals, Sunnyvale, Calif.; and 
Paul Cochlan of Irwin International, 
Ann Arbor, Mich. 

In the second session, disk-drive 
industry analyst Andrew Roman of 
Roman Associates, Newark, Calif. , 
will look at the industry's future, 
exploring trends in floppy-disk 
drives and examining the market 
for small Winchester drives. Dr. 
Nigel D. Mackintosh of Century 
Data Systems, Anaheim, will dis­
cuss the advantages and disadvan­
tages of different methods of 
evaluating disk-drive performance. 

The first public disclosure of a 
five-year study of algography, a 
non-impact printing technology, 
will be presented by Evan Ragland 
of Algographic Corp., Atherton, 
Calif. Algography is "essentially a 
method of ionic-charge image pro­
duction for subsequent printing on 
plain paper," Ragland says. He feels 
the technology has a bright future 
in line printing, office document 
retrieval and offset printing applica­
tions, and will be a low-cost 
competitor to laser and xerographic 
processes. 

Other sessions will examine the 
evaluation and selection of peripher­
al equipment, software and operat­
ing systems to match the applica­
tion. New developments in 
high-speed modems and multiplex­
ers, serial printers and business 
graphics also will be explored. 
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TB E:SE REl.IABLE 
IJTTLEOR 

In today's everybody-wants-a-piece-of-it 
desktop market, manufacturers are send­
ing more and more systems into the office. 

And customers are sending more and 
more back-because of drive problems. 

To counter this counter-movement, 
Shugart offers two solutions: 

Our SA460 and SA600 desktop drives. 
Each has unique features that make the 

drive dependable when it really has to be. 
Take our 96TPI double-sided Mini­

floppy, ™the SA460. Its 4-step-per-track, 
HeliCam ™ lead screw actuator makes head 
positioning faster. More accurate. More 
reliable. So diskettes can be switched with­
out a hitch. And changes in environment 
won't mean changes in data. 

The heads are specially contoured 

to optimize compliance. For improved 
signal/noise ratio. Minimum media wear. 
And increased data reliability. 

All of which comes in a high perform­
ance design, with up to 1 megabyte of 
storage. (Incidentally, for those who don't 
need as much storage, our single-sided 
SA410 gives you the same reliability and 
performance at an even lower cost.) 

For applications that require yet more 
capacity and performance, we have another 
5~" solution. The fixed disk SA600. 

Its advanced Winchester design is forti-



INVESTMENTS, YO 
NO RETURN. 

fied with remarkably rugged engineering. 
Like 4-point aircraft-type shock mounts, 
which make it virtually unaffected by shake­
ups around the office. An automatic spindle 
and actuator lock, to protect the heads and 
media. And a dedicated landing zone, to 
protect the data ar~a during shipping. 

During operation, microprocessor­
controlled head positioning and electronic 
damping increase accurac:;y- and minimize 
access times for increased throughput. 
And to increase the range of applications, 
there's up to 12.76-megabytes of storage. 

Best of all, the SA600 and SA460 can 

work as a team. A reliable Win 
matched with a reliable backup. 

Both supported by applications exi:ie.r 
a worldwide field engineering force, 
rigorous testing and documentation -
everything you'd expect from the leader 
in low end drives. 

Mind you, there's one thing you 
shouldn't expect. 

A return on your investment. 
For more details, contact Shugart 

Associates, 475 Oakmead Parkway, 
Sunnyvale, CA 94086, (408) 733-0100 
Hamilton/ Avnet, authorized distributor. 

Shugart 
Right from the start. 

Milpitas, CA 408/263-2600, Mmneapohs, MN 612/574-9750 
Framingham, MA 617/879-1700 
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Easy 
to use. 

From the start, the IBM 3101 
display terminal was designed to 
be easy to use. All 128 ASCII 
characters are crisp and clear. 
The high-resolution screen swiv­
els and tilts so you don't have to. 
The keyboard-with 87 keys and 
8 program function keys-has 
the comfortable, sturdy feel of 
the IBM Selectric:M And there's 
a separate 12-key numeric pad 
available. 

The IBM 3101 is also easy to 
order, through our new author­
ized distributor network. Pick 
from three models with field 

protect/unprotect, high-inten­
sity, blink and non-display edit­
ing/formating capabilities. All 
six models display 1,920 charac­
ters in 24 lines, with a 25th line 
operator-information area. 

The IBM 3101 is fully com­
patible with many IBM and non­
IB M computer systems and 
most remote computing and 
time-sharing services. 

What could be easier? Call 
one of our distributors right now 
and place your order. And at the 
same time, ask about the IBM 
3232 printer. 

CIRCLE NO. 76 ON INQUIRY CARD 



The IBM 3101 ASCII is easy 
to order at over 100 IBM­
authorized locations across 
the country. Contact any of 
the distributors below. 

American Computer 
Group, Inc. 
617-437-1100 

Arrow Electronics, Inc. 
Call your local 
Arrow office 

Carterfone 
Communications Corp. 
214-630-9700 

Computer and 
Terminal Exchange 
800-87 4-97 48 
904-434-1022 Florida 

David Jamison Carlyle Corp. 
800-526-2823 
800-421-3112 

General Electric 
Communications Leasing 
800-528-6050 Ext. 407 
518-385-7536 New York 

Hall-Mark Electronics Corp. 
800-527-3272 
214-343-5079 Texas 

Hamilton Avnet Electronics 
Call your local Hamilton 
Avnet stocking location. Or 
call Hamilton Avnet 
Microsystems 213-615-3950 

Kierulff Electronics, Inc. 
Call your local 
Kierulff division 

Pacific Mountain States Corp. 
800-423-2853 
800-272-3222 California 

Schweber Electronics Corp. 
800-645-3040 
516-334-7474 New York 

Wyle Distribution Group 
213-322-8100 
408-727-2500 

Or call IBM at 800-431-1833 
(800-942-1872 New York) 
for more information. _ _,___ ------- ----- - -- -. _._,_ - -- ----==-=~=® 

P•lllishl!r·s Ll!lll!r 

Introducing a 
• new 111agaz1ne 

In a few weeks, the first issue of r--=:;;;;:::;::;::~~-.--, 

Business Computer Systems (Septem­
ber) will be off the press. This new 
monthly magazine from Cahners Pub­
lishing Co., publishers of Mini-Micro 
Systems, is directed at users of busi­
ness computers-systems that range 
from small desk-top units to minicom­
puters and small mainframe units. 

Some of these users will be new to 
computing, and few will be in the "com­
puter business," as such. The readers 
of Business Computer Systems have 
purchased their systems as management and decision-making tools. 
For them, computers are a means rather than an end. 

An important distinction between the audiences of Business Com­
puter Systems and Mini-Micro Systems is that BCS readers are all 
end users. They are not part of two important industry segments 
that make up more than half the M MS audience: minicomputer and 
microcomputer manufacturers (traditional OEMs) and third-party 
OEMS (system integrators). 

For the new users, Business Computer Systems' goal is to make 
them smarter more quickly and to turn them into computing sophisti­
cates. 

For those with more experience, the magazine will provide infor­
mation about new hardware, software and accessories that can help 
them make their systems more responsive to users' needs. 

Some users will have reached the point of saturation with their 
original systems. For them, Business Computer Systems will provide 
the information they need to upgrade, whether with new perfor­
mance-enhancing peripheral equipment or more efficient software. 
And, it will be a source of the data needed to select a new, more 
capable system. 

The magazine will do its job through columns by experts, feature 
editorial, product evaluations, product surveys, book reviews, new­
product coverage and other forms of editorial. 

Because many of you are the developers of the systems the new 
magazine will cover, or sell subsystems integrated into them, you 
may be interested in Business Computer Systems' efforts. 

For editorial information, contact either James Brinton, editor-in­
chief of Business Computer Systems. Information about advertising 
is available through James DiFilippo, national sales manager. 

S. Henry Sacks 
Vice President/Publisher 
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Edilarial 

Lessons to be lear11ed 
It is too early to analyze what some in 
Northern California are already begin­
ning to call Techscam, but some obser­
vations concerning the recent arrest of 
several Hitachi and Mitsubishi execu­
tives on charges of paying for stolen 
IBM Corp. trade secrets are in order. 

Japanese computer companies are 
not the only ones that would like ad­
vance information on what IBM has 
under wraps at its San Jose facility­
especially in the area of disk drives. 
There is a difference, however, be­
tween gathering competitive information and paying for manuals, 
tapes and other documents that may be stolen. That may be one 
lesson that could emerge from Techscam. 

More damning to Japanese credibility in this country may be a 
more subtle lesson, however. Whether the executives charged in this 
case are ultimately found guilty or not is almost immaterial. Rather, 
Japanese computer companies here may have a hard time living down 
the fact that Hitachi and Mitsubishi executives failed to report to u.s. 
authorities that they suspected that an attempt was being made to 
sell them information that could have been obtained illegally from 
IBM. 

Cries that over-zealous junior executives went out on their own 
and acted without top-level approval are an insult to one's common 
sense, given the dollars involved in the transactions reported so far. 
Cries that the FBI entrapped these poor unsuspecting Japanese 
executives have the same hollow, pathetic ring we have heard from 
u.s. representatives and senators caught up in Abscam. In the case 
of these executives-as in the case of the Abscam congressmen-if 
they suspected something illegal, at the very least, all they had to do 
was get up and walk away from the deal. 

We hope the recent activities of Hitachi and Mitsubishi are not 
examples of commonplace Japanese business practices in this coun­
try, and that other Japanese computer companies insist that higher 
moral and ethical standards be observed. 

Mini-Micro Systems suggests strongly, however, that this might 
be a good time for these other firms-as well as u. s. companies 
themselves-to re-examine their methods of doing business. They 
should be especially wary of making payments for competitive 
information, and should make it company policy not to use stolen 
competitive information-or information that they suspect is stolen. 
They should also make it standard operating procedure to immediate­
ly notify u.s. authorities in such cases. 

John Trlfarl 
West Coast Bureau Manager 
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Protect yourself 
against the high cost of static 
Electrostatic discharge, in addition to 
causing problems like the one above, 
can damage delicate electronic 
control and logic circuits. It takes so 
little voltage that you might not even 
feel the spark. 

As little as 500 volts can send 
erroneous data, alter "memry ", write 
incorrect data on a disk, or cause 
printers to run wild , throwing paper 
into the room. All of which means 
expensive service calls and even 
more expensive system down time. 

Only 500 volts, yet you can easily 
generate over 12,000 volts of static 
charge just walking across a carpet. 
Even on a vinyl floor, 4000 volts is 
not uncommon. 
The solution is simple 
3M Brand Static 
Control Floor 
Mats can 
create an 
inexpensive 
"island of 
protection" 
around your 
delicate 
electronic equipment, 
harmlessly draining the 
static charge from 
operators and other per-
sonnel. 

For as little as the cost of a single 
static-related service call , you can say 
goodbye to all these problems. 

3M Brand Static Control Floor Mats 
come in hard mats for easy movement 
of castered chairs, and soft mats for 
comfortable standing . 

For information about how you can 
purchase 3M Static Control Floor 
Mats, call toll free 

1-800-328-1300 
(In Minnesota, call collect 612-736-9625.) 

Ask for the Data Recording Products Div1s1on. 

3M 
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MENTOR'S SIMULATION 

To the editor: 
Having just perused the June 

issue of Mini-Micro Systems, I read 
the article on Mentor Graphics with 
some concern ("Mentor enters CAE 
market with 32-bit networked 
system," p. 57). 

The primary distinguishing fea­
ture of Mentor, which sets it apart 
from all other computer-aided 
engineering competitors, is the 
total integration of logic design/ 
analysis functions. At the heart of 
the system is the Interactive Logic 
Simulator (SIM), which is immedi­
ately available with first customer 
shipments. I find it confusing that 
the copy first points out the 
existence of a SIM package, but then 
refers to its not being initially 
available. 

There is a difference between the 
networking capabilities of Mentor 
and Daisy Systems. Each Mentor 
system is a dedicated, 32-bit CPU, 
which is linked to other nodes over a 
high-speed, coaxially connected 
communications network. 

If I am not mistaken, the Daisy 
approach is a typical, host-based 
configuration. The overriding bene­
fit is that Mentor prevents system 
performance degradation. 

Melissa Waggener, 
Account Executive 
Regis-McKenna Public Relations 
Portland, Ore. 

about the availability of the logic 
simulator was introduced during 
editing.) 

MIPS-TAKES 

To the editor: 
We appreciate the problems of 

doing large-scale comparative per­
formance charts, but there is an 
error in the one on p. 151 of your 
April issue, which we hope you'll 
not repeat if the occasion arises 
again. 

The reference is to the HP 3000 
Series 64. Your chart shows "0.5 to 
o. 7 MIPS-comparable to IBM 
4341-10." HP claims 1 to 1.1 MIPS, 
and considers the machine compara­
ble to the IBM 4341-11. If your 
source should doubt that claim, we'd 
like a chance to substantiate it. That 
change would alter your price­
performan~e figure, but I can't offer 
a correction because we don't know 
precisely how the figure was 
reached. 

One other matter is of substance: 
the maximum total disk storage is 
6420M bytes, not the 1920M bytes 
shown in your chart. Your source 
probably was assuming 120M-byte 
drives; the machine will support 16 
of the newer 404M-byte drives. 

Of less importance, we'd like it 
noted that the computer can 
support two (not one) advanced 
terminal processors. APL is avail­
able only on HP 3000 Series III 
computers. 

(The editor replies: The Mentor Ross H. Snyder 
story filed by Larry Lettieri, Hewlett-Packard Co. 
assistant West Coast bureau man- Business Computer Group 
ager, was accurate. The confusion Cupertino, Calif. 

LOOKING AHEAD IN MMS 
Be sure to watch for these edito­

rial highlights in coming issues of 
Mini-Micro Systems: 

• The October issue will survey 
memory systems. 

• The November issue will in­
clude MMS's annual report on 
computer terminals. 

• A technology and product 
review will be featured in the 
December issue. 
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The low cost Rockwell R24DC integral modem 
will fit right into your products. And into your customers 
data-link needs. This serial synchronous DPSK modem 
can be your direct connection to the US. dial-up network 

FCC-registered, Bell- and CCITT­
cornpatible, the R24DC is easy to design into 
terminals, PABX equipment, data concen­
trators, or any product requiring reliable 
data communication. 

The R24DC utilizes LSI technology to 
enhance performance and reliability while 
reducing size-and your COSt. Low cost 

• Easy to service 
This 2400 bps modem plus Available off-the-shelf 



data access arrangement is implemented on a single 
5"x7.85" plug-in card. making it easy to service the terminal 
in the field. With power requirements of+12V and +5V, it 
has a typical power consumption of only 3 Watts. 

The R24DC Integral Modem from RockweII International. 
Plug it in and open up a whole new line of commmunicati0n 

For more information on how easy it is to design 
in the R24DC, contact your local RockweII Distributor, or 
the Electronic Devices Division, RockweII International, 
P.O. Box C, MS501-300, Newport Beach, CA 92660. 
Telephone (800) 854-8099; ~I~ 
in Califor~ia ~800) 422-4230. ". ~ Rockwell lnternatio.nal 
TWX 910 5911698. . .. where science gets down to business 
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... The network terminal 
intelligent enough to make it on its own. 

Part of a growing family of intelligent 
terminals from ECS, the 4500 offers a 
powerful dual capability. It can stand 
alone as a data processor, or interact 
smoothly within a distributed systems 
environment. 

computers with a simple keyboard 
command sequence. Changing proto­
cols? No problem. The 4500 supports 
them all-Burroughs, Honeywell , IBM, 
NCR, DEC, you name it. 

Lower communications costs By 
Multi-host access The 4500 is fully storing screen formats and other fre-

Floppy or hard-disk storage Using 
two double-density floppies, the 4500 
delivers a hefty 2-MB memory for the 
bulk of your processing needs. If you 
want more storage or shared-system 
performance, our optional hard-disks 
will handle up to 40 MB of information. 

compatible with major mainframes in quently-used data in the 4500, you can Shared systems Typifying the 
use today-giving you the efficiency sharply cut communications costs versatility we build into all ECS prod-
and convenience of decentralized DP and relieve the host computer of on-line ucts, the 4500 will support up to three 
operations with all the advantages of "busy work'.' This local storage capac- additional ECS terminals and any printer 
central control needed to support an ity also lets you perform many of your of your choice. 
entire information network. .----- own programs including finan- For complete details on this advanced 

Now you can enter and retrieve cial modeling, word proces- DP tool , write us today. Or better yet, 
data-or transfer whole files Cl RCLE sing, inventory control call. Collect, of course. The ECS 4500. 
-to or from different host NUMBER and more. • Today's intelligent choice in terminals. 

140 EC!S mlc:?ROSYSTEms 
215 Devcon Drive • San Jose, CA 95112 • (408) 286-4200 

Regional offlcea: Weatem: (408) 286-4200 • Ellatem: (201) 894-0242 • Midwestern: (312) 789-0980 • Southern: (512) 835-4914 



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

DECnet and SNA-networks evolving 
from polarized cultures to common ground 
By Dwight B. Davis 
Associate Editor 

Less than a decade ago, two events occurred that 
would influence computer-system networking more 
than any other developments. In 1974, IBM Corp., 
Armonk, N.Y., introduced its Systems Network Archi­
tecture, and Digital Equipment Corp., Maynard, 
Mass., began developing its Digital Net work Architec­
ture. The first DNA products, appearing under the 
DECnet moniker, were released two years later in 1976. 

Neither SNA nor DECnet proved to be an immediate 
success. The early products offered very limited 
functions, and few computer users then felt comfort­
able with data-communications concepts. But IBM's and 
DEC's networking products have evolved rapidly, 
especially since 1980, and users became more sophisti­
cated about data-communications issues and benefits. 
Today, both types of networks are well established, and 
prospects for each appear bright. 

Although both SNA and DECnet were designed to 
meet the communications needs of two distinct groups 
-mainframe-oriented IBM customers and minicom­
outer-oriented DEC users-many companies today op­
erate in mixed computer environments. IBM machines 
and software, including SNA products, tend to dominate 
the mixed environments in which they appear, and this 
fact has resulted in a large market for non-IBM 
equipment that can operate under SNA. DEC recently 
made a major step.in this area, when it announced plans 
to provide a DECnet-to-SNA gateway product through 
which a certain amount of internetwork communica-

tions will be possible (MMS, June, p. 58). Such gateways 
will become more common as SNA continues to spread 
throughout the corporate world. 

An International Data Corp. report issued in May, 
1981, surveyed 200 sites that had 3705 front-end 
processors installed along with a 370/135 or larger IBM 
host. The Framingham, Mass.-based research firm 
found that of those sites, 51 percent ran under SNA. 
Projecting SNA usage for all u.s. sites owning a 135 or 
larger IBM processor--even those without a communi­
cations front end-me estimated about 22 percent of 
these sites ran SNA in 1980, and projected 45 percent 
would operate in SNA environments by 1985. 

DEC, meanwhile, had more than 1500 computer nodes 
running under DECnet by the end of 1980. By the end of 
this year, sales are expected to surpass 6000 nodes. 
John Adams, manager of distributed systems market­
ing and planning at DEC, expects about 80 percent of 
the company's computers to be networked by 1990. A 
high percentage of these will be networked under 
DECnet products. 

Common goals, different implementations 

SNA and DNA were both developed before the 
existence of the now-familiar seven-layer networking 
architecture promoted by the International Standards 
Organization, and neither networking architecture 
corresponds in a one-to-one fashion to the rso model 
(see chart, p.103). Along with the differences between 
the SNA and DNA architectures, the networks are also 
usually implemented in different configurations. 

Despite these fundamental differences, SNA and 

SNA layers ISO layers DNA layers . . . ... 
End user 

Network man'!Jl_ement 
End User 

t----Network addressable unit services 

Application 

• • • ... 
Presentation services Presentation Network application 

f---Function management data services - • • • ... 
Session control Session Session control 

Data flow control • • • • • • 
End commun1catlons 

Routing 

Data link 

Transmission control 

Path control 

Data link control 

Transport 

Network 

Oat~ link 

• • • 
• • • 
• • • 

• • • 
• • • 
• • • 

Physical link Physical Physical link 

• • • • • • 

Both SNA and DNA are layered networking architectures, although each was developed before the arrival of the International Standards 
Organization's seven-layer Open System Interconnection model. Even the ISO model does not have well-defined standards for its higher 
layers, so it's difficult to compare It directly to other architectures. The chart shows approximately how IBM's and DEC's networks correspond 
to the ISO model. 
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DECnet share many networking goals. Each is designed 
t o provide a common user interface to the network, and 
network routing and management operations are meant 
to be transparent to the user. Both networks support 
many configuration topologies and various communica­
tions facilities and channels. Different applications and 
operating systems can run within each type of network, 
and both IBM and DEC designed the ability to be 
expanded and upgraded into their network schemes. 

The differences that do exist between SNA and 
DECnet stem primarily from the difference between 
IBM's and DEC's traditional computer markets. "IBM 
started with a user base of very large machines in 
strictly centralized environments," says Howard 
Frank, president of research and consulting firm Con tel 
Information Systems, Inc., Great Neck, N.Y. "When 
they built SNA, therefore, its first implementations 
were completely centralized networks. "DEC, on the 
hand, was coming from a small machine base. When you 

User 
layer 

D Considered as data 
by layer 

have a wide variety of small machines, it doesn't make 
any sense to have a central point of control because you 
don't have a big enough machine to handle it." 

Mainframes and terminals 

When SNA appeared, its initial implementations 
consisted of single-host networks supporting a large 
number of terminals. At first, IBM didn't offer support 
for multi-host SNA networks-although they now 
do-but there was little demand for such IBM networks. 
Even today, most SNA networks are thought to consist 
of a single mainframe holding one or more databases 
and primarily supporting terminal and remote-job­
entry traffic. 

Given this background, SNA was implemented in a 
hierarchical fashion, with many of the networking 
facilities residing in one or more centralized host 
computers. SNA networks can be broken into domains, 
however, each controlled and monitored by a set ofSNA 

User 
data 

---------------------- --------------------=i="-----------

Network 
application 

layer 

Sess ion 
con trol 
layer 

End 
commurncat 1on 

layer 

Routing 
layer 

Data 
link 

layer 

Network 
applicat ion User 

con trol data 
inform ation 

----------------------------------~------i=-----------
Session Network 
con trol appli cation User 
con trol control data 

inform ation information 

---------------------------1-------=f------~----------
End Session Network 

communicat ion control app lication User 
control control control data 

informat ion information information 

-------------------~------=t------~------i=----------

Rout ing End Session Network 

control communication control appli cation User 

inform ation 
control control control data 

information information information 

------------=,-------~------1"-------=t"------~----------
Data Routing link 

con t rol control 

information information 

' 

End Session Network 
communication control application 

control contro l control 
information information information 

Complete envelope transmitted 
from one node to an adjacent node 

Data 
User link 
data control 

information 

7 

This representation of the DNA layers shows how each lower layer adds information to the user packet until it is completely enveloped by the 
Data Unk layer. The complete packet leaves the source node and travels to the destination node, where each layer strips the appropriate 
information from the user data. If the packet must pass through adjacent nodes before reaching its destination node, it travels up to the routing 
layer of each adjacent node, which routes it back to the communications line and on to the next adjacent node. (Source: Digital Equipment 
Corp.) 
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Certainly, there are many 
choices when you're purchasing 
letter-quality printers. It makes 
sense to choose the one that 's 
designed and manufactured for 
reliable, trouble-free operation. 
Over 200,000 Olympia units 
have been installed worldwide. 
Those proven and tested units 
are the foundation of Olympia's 
new ESW102 and ESW103 letter­
quality printers. 

These high quality printers have 
all the features you need for effi­
cient, cost-effective operation. 
They're available both as print­
ers and input/output typewriter 
terminals. 

More than that, our printers are 
supported by 1,000 Olympia 
Dealer Service Organizations 
nationwide. 
And not least, our single unit re­
tail price is equal to most of our 
competitors volume discount 
prices. Discover a new concept 
in letter-quality printers today. 

Contact Eugen P. Koch, National 
Sales Manager-OEM Products 
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components called a system services control point. 
Various IBM processors can contain SSCPs, including 
System 370s, 4300s, 8100s, System 34s and System 38s. 

Frank says most SNA networks consist of just one 
SSCP, but that networks with multiple SSCPs managing 
distinct domains still rely on central control. "The SSCPs 
are not operating autonomously," he explains. "They 
talk back and forth to pass control from one central 
point to another." IBM's SNA users'manual also points 
out that the sscP "interacts with other SSCPs and with 
one or more individuals whose job is to supervise the 
operation of the network." 

While SSCPs can reside in a fairly wide variety of IBM 
processors, other SNA facilities run only with the firm's 
larger machines, such as the 370s, 4300s and, in some 
instances, 8100s. Such facilities include the Network 
Communications Control Facility, which lets designat­
ed operators issue commands to the host processors in a 
multi-domain network, and the Network Problem 
Determination Application, which monitors the net­
work and aids in fault determination and isolation. The 
large-machine requirements of these and other SNA 
facilities causes Dixon R. Doll, president of The DMW 
Group, Ann Arbor, Mich., to observe, "It's fundamen­
tally true that minicomputers alone don't have access to 
the full routing or network-management facilities of 
SNA." 

At DEC, "We always viewed every node in our 

IBM environment 

Large central 
data·processing 

applications 

Corporate 
database 

Large technical 
analysis applications 

network as fairly autonomous," says Larry Twaits, 
product manager for the recently announced DECnet-to­
SNA gateway product (MMS, June, p. 58). As a result, 
Doll says, "DECnet is a true peer-to-peer approach to 
networking." 

As an example of the operational differences between 
the peer-coupled DECnet and the hierarchical SNA, 
Twaits compares the centralized SNA management staff 
to the distributed DECnet approach. "The system 
manager for a v AX computer in a DECnet environment 
is probably an engineer, and he probably doubles as a 
network manager to handle his own communications 
links. So every system manager has a hand in managing 
the network," Twaits says. 

The adaptive routing performed by DECnet also 
contrasts with the SNA approach, "where you want a 
crew in the back room to optimize traffic routing and to 
plan the fallbacks," Twaits says. "When you add a VAX 

to DECnet, you tell it about the wires that are connected 
to it, and it automatically goes out and sorts out the rest 
of the network and finds by some algorithm what the 
best path is to another node in the network." 

DECnet's approach, Twaits says, therefore lends 
itself to a much lower level of user expertise and 
staffing support. Nevertheless, he says, "SNA does 
everything, and it really does it well. You can't criticize it 
because it was designed with different things in mind 
than DECnet." 

DEC environment 

Office systems 
• Electronic mail 
•Word processing 
• Information management 

Real time 
data monitoring/ 

contro l 

Distri buted databases 

Departmental systems 
• Engineering 
• Laboratory 
• Manufacturing 
• Education 
• Business 

DEC's view of typical SNA and DECnet environments, which will be able to interface through DEC's planned DECnet!SNA gateway 
product. The gateway will operate as a function translator not as an exact protocol translator, because the protocol concepts of each network 
are too different to map into one another easily. 
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New! Expanded image processing software 
plus a family of ready-to-run DEC-based systems. 

Now Grinnell gives you even more choices, in the 
most complete line of hardware and software 
available for image processing and process control 
graphics. 

IPEX Image Processing Software 
Our new Image Processing Extension (IPEX) 
library, coupled with our FORTRAN Subroutine 
Package, makes it easy to perform complex 
pipeline image processing tasks - including both 
point and spatial processing functions - without 
restricting your own programming style . 

Single cycle, logical and arithmetic routines are 
included for multiple image operations. Most opera­
tions take only 1/30th of a second for complete 
512 x 512 x 8-bit images. 

GRIDS: DEC-based Integrated Systems 
The GRIDS family of image processing systems 
combines Grinnell hardware and software with DEC 
computers in a variety of completely integrated, 

cost-effective packages. Since GRIDS systems are 
delivered with fully configured hardware and soft­
ware, you can start developing your applications 
immediately. 

GRIDS systems are based on the PDP 11/23, 
PDP 11/44, VAX 11/750 or VAX 11/780 computers. 
Both Western Electric's UNIX'" and DEC-supported 
operating systems can be supplied . 

Grinnell also provides a complete line of other 
packaged and modular systems to match your 
exact requirements. Choose either U.S. or Euro­
pean versions, with plug compatible interfaces for 
most minis. 

GMR 270 Series: 512 x 512 frame buffers and full 
color pipeline image processing systems. 
GMR 260 Series: 1024 x 1024 frame buffers for grey 
scale, black and white, pseudo-color and full color. 
GMR 27 Series: High speed, modular graphic and 
image display systems. 

To see how Grinnell can help solve your graphics and image processing problems, 
call our technical support engineers today. 

GRINNELL SYSTEMS 
2159 Bering Drive, San Jose, CA 95131 (408) 263-9920 

DEC, PDP and VAX are trademarks of Digital Equipment Corporation . 
UNIX is a registered trademark of Western Electric. 

TWX 910-338-2145 
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Hewlett-Packard on 
OEM profitability 



the beginning. 
work for you. 

When you're looking for a supplier, 
obviously you want the most com­
petitive product available. At a 
competitive price. 

But those two things are really 
just the beginning of a good, long­
term OEM relationship. If we're 
both going to make a profit, we'll 
have to give you a lot more. Like 
service. Training. Documentation. 
Support. And an ongoing commit­
ment to customer satisfaction. 

We've put all this into a bro­
chure, which we'd like you to read 
very carefully. But till you get a 
copy, here's a fast, top-line summary. 

You can be one of our biggest 
strengths. And vice versa. 
Whether you integrate our hard­
ware into your own systems, or 
develop software for vertical ap­
plications, your special expertise 

creates entirely new solutions. 
And entirely new markets. 

So we want to make it easy 
for you to do just that. We start 

by giving you a wide range of 
products to work with: from 

fully-programmable hand­
held computers to desk­

top computers to com­
plete data processing 
systems. Along with 
system-designed pe­
ripherals that are engi­
n ee red to work to­

gether. Which means you won't 
have to worry about interfacing. 

With our modular approach to 
hardware technology, you can buy 
boards, boxes, or complete sys­
tems. And concentrate on building 
the products your customers are 
looking for. Without taking on any 
new problems of your own. 

We put a lot into 
our products. And a lot 
more behind them. 
You're probably familiar with the 
kind of performance and reliability 
we deliver. But we think you'll be 
pleased to see the level of support 
we give you. 

Since we're interested in build­
ing solid, long-term relationships, 
we're ready to put all the strength 
of our support organization behind 
you and your customers. So you 
can offer site planning and instal­
lation. Contractual maintenance. 
Per-incident and self-support ser­
vices. You'll have the resources of 
our 170 offices in 39 countries be­
hind your product. On any basis 
you like, from comprehensive 24-
hour on-site maintenance to eco­
nomical "return-to-us" service. 

We do a lot more to protect 
your software investment, too. By 
making our new products compati­
ble with earlier models. For ex­
ample, programs developed more 
than eight years ago for our first 
HP 3000 still run on our latest 
generation HP 3000. You can up­
grade to a much higher-perfor-
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mance system at practically no 
software expense. 

In short, we do all these things 
with one simple goal in mind: to 
help you make a profit. With as few 
problems as possible. Because if 
you're not successful, we're not suc­
cessful. It's as simple as that. 

Let's work together. 
Obviously, there's more to a suc­
cessful OEM relationship than we 
can talk about here. To give you a 
much better picture, we've put this 
new brochure together. It gives you 
detailed information about our 
products. Our policies. And the 
way we protect you. It even covers 
our discounts for prototype equip­
ment. Write us now for your copy. 
And let's get to work. 

F//0- HEWLETT 
~~PACKARD 

Send your new book on OEM products, 
programs, and profits. 

Name 

Title Phone 

Company 

Address 

City 

State/ Zip 
08134 
Mail to: Hewlett-Packard, Attn: Bob Kresek 
1820 Embarcadero, Palo Alto, CA 94303 

MM 8/1 
CM02202 



Dataproducts' new daisywheel printer 
is built not just for high performance, 
but also for long-term reliability. 
Designed from the ground up, the DP-SS 
prints at SScps with an MTBF of over 
3,000 hours. And we've added printing 
with either metal or plastic print­
wheels, user diagnostics, a print-head 
mechanism which tilts 90 degrees for 
easy print-wheel changing, 
and more. Find out 
about the finest of 
the new generation 
daisywheel 
printers . 

A name you 
can trust. 
Dataproducts 
is the world's 
largest 
independent 
manufacturer 
of computer 
printers. Our 
reputation for 
dependability 
is built on 20 
years of supply­
ing printers to 
the most de­
manding 
OEM's in the 
industry. 

Heavy duty 5112-amp 
power supply. Conserva­
tive specking builds in 
a safety factor of over 
50% . It also leaves a full 
21/2-amp reserve for func­
tion expandability and 
custom interfaces. 

~ 

Single-action sealed 
hammer. With only one 
moving part, the DP-55 
hammer is significantly 
more dependable than 
conventional 3-piece 
designs. The sealed 
housing locks out con­
taminants, extending 
life and ensuring consis­
tent performance. 

365 Day Warranty. When you build a 
daisywheel with guts like this, you can 
back it with a full 365 day 0 EM warranty. 

110 

Write our Marketing Department at : 
6200 Canoga Avenue, Woodland Hills, 
CA 9136S. Or phone us at : (213) 
887-8057 (Western); (617) 237-4711 
(North Eastern); (215) 293-1810 (East­
ern/Southeastern); (612) 835-2066 
(Central). 

CIRCLE NO. 39 ON INQUIRY CARD 

Heat-reducing electronic 
design. By separating ana­
log and digital circuitry, 
we eliminated a major 
source of heat build-up. 
The DP-55 runs so cool, it 
doesn't even need a fan . 

Extra-sturdy 
construction. 

The DP-55 is the 
most solidly built 

printer in its class. 
Wide mechanical 

and electronic 
margins ensure 
excellent print 
quality over a 

long life for 
high-use 

customers. 

DP-55 DAISYWHEEL PRINTER 
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Weak beginnings 

Consultant Frank, a former SNA critic, says, "From 
its introduction through 1980 and 1981, SNA was really 
just a promise of a network," while noting, "DECnet also 
had very limited capabilities in those times." But, 
thanks to SNA's growing capabilities, "It's a very solid 
network structure for IBM's user base right now," he 
says. "Plus, it's the most sophisticated game in town." 

Frank thinks SNA and DECnet are comparable in 
terms of their relative networking capabilities, but that 
SNA's strength surpasses DECnet's in terms of the 
applications the IBM architecture can support and 
access. In a sense, DEC tacitly confirms this in that it 
plans to build an SNA gateway product. IBM shows no 
intention of providing a gateway that will give SNA 
users access to DECnet. 

Programs that run in the SNA environment essential­
ly consist of those that handle network operations and 
those that help end users process information through 
the network. All these programs have a bewildering 
array of acronyms, such as the three access methods 
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that route data between host storage and network 1/0 

devices. These methods are Advanced Communications 
Functions (ACF) for the Telecommunications Access 
Method (ACF/TCAM), for the Virtual Telecommunica­
tions Access Method (ACFlvTAM) and for VTAM Entry 
(ACF/VT AME). 

SNA supports at least six transaction-processing 
systems, including the Information Management Sys­
temNirtual Storage (IMS/VS), the Customer Informa­
tion Control SystemNirtual Storage (CICS/VS) and the 
Time Sharing Option (TSO). Beyond this, the network 
handles eight types of remote-job-entry programs, 
three host-resident programs that support programs 
running in other SNA nodes, programs that reside in 
IBM's 3705-II communications controllers and various 
network design aids. 

Increasing distributed features 

Although IBM has a rich bank of software accessible 
by SNA networking, the company realizes that the trend 
in computing is toward smaller systems, and the 
resulting networking trend is toward more distribution 

SOFTWARE PACKAGE GIVES OEMS ACCESS TO SNA 

This September, Communications 
Solutions, Inc., Cupertino, Calif., will 
offer a software product that permits 
non-IBM computer products to oper­
ate in SNA environments. Called 
Access/SNA, the product will be 
targeted at OEMS, especially those 
with 16-bit microprocessor-based sys­
tems. However, cs1 says the soft­
ware, written in c, will be compatible 
with a wide range of minicomputers, 
microcomputers, intelligent terminals, 
distributed data-processing systems 
and office-automation products. 

Access/SNA is essentially an off­
the-shelf implementation of the SNA 
protocols used to support cluster 
controllers and terminals. It supports 
IBM-defined logical unit types o, 1, 2 
and 3. The software runs with either 
its own or the user's operating 
system, and the package can be 
segmented to run in multiple proces­
sors. 

cs1 believes OEMS will be able to 
use Access/SNA to develop products 
that compete with IBM products, such 
as the 3274/3276 information display 
system, the 3770 batch communica­
tions system, the 81 oo information 
systems, the Displaywriter 5520 
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administrative system, the 6670 
information distributor and the Series/ 
1 minicomputer. 

Pricing for a base license for 

Access/SNA is approximately $80,000 
to $90,000. cs1 also charges a royalty 
fee based on the volume of the OEM's 
shipments. 

A theoretical SNA network with an IBM host and 3705 front-end processor supporting 
various IBM systems and non-IBM systems, which are running Access!SNA soft­
ware. (VTAM = Virtual Telecommunications Access Method; NCP =Network Control 
Program.) 
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of networking facilities. SNA modifications reflect this 
trend, as the network moves from being strictly 
host-oriented to one that supports multiple different­
sized computers. 

SNA is still hierarchical in nature, says Frank, 
"because you can't maintain upward compatibility and 
start changing from the initial centralized approach 
very easily." But IBM offers some peer-to-peer proto­
cols that let like levels of equipment communicate 
directly without a mainframe, says George Haskell, 
senior data-communications consultant at Communica­
tions Solutions, Inc., Cupertino, Calif. csr offers a 
product that gives non-IBM products access to SNA 
environments (see "Software package gives OEMs 
access to SNA," p.111). 

"These peer-to-peer protocols are implemented in 
devices such as the 5520 Administrative System and 
the 6670 Information Distributor (laser printer)," 
Haskell says. "While these devices don't emulate a host 
system, they do use a normal subset of SNA protocols to 
control the sessions." He expects to see more peer-to­
peer type protocols from IBM, especially in office­
automation applications in which accessing a host 
computer's programs or databases is not always 

required. 
Although IBM offers more distributed-networking 

options, however, a network consisting strictly of IBM 
minicomputers would have access only to a subset of 
SNA's networking facilities. (The 8100 is an exception 
because multiple 8100s can communicate using many of 
the SNA programs). "From a purist point of view, 
where you have only minicomputers," Frank says, "a 
DECnet-oriented architecture is much more appropriate 
than an SN A-oriented architecture. If you have a large 
network of minicomputers, you really do want a 
peer-type relationship, not a hierarchical relationship." 

But as everyone, including DEC, admits, the purist 
view is often not experienced in practice. Even 
companies with several minis often want to access 
mainframe databases and resources, which reside 
increasingly in SNA environments. DEC hopes to give its 
users the best of both worlds, with its peer-to-peer 
DECnet, soon to gain access to SNA. For its part, IBM 
seems content to reduce SNA's heavily centralized 
implementation gradually, while relying on its applica­
tion dominance to bring both IBM users and IBM 
competitors into the SNA fold. • 

Delta makes your deliveries DASH. 
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Delta DASH • delivers the same day to over 
90 cities across the U.S and abroad, covering 
10,000 communities. Why get that small package 
delivered tomorrow when you can DASH it today? 
DASH (Delta Air Lines Special Handling) delivers 
packages up to 70 lbs ... probably to the destination 
you have in mind. So give us a ring at the Delta 

Ber"1uda 

. 
Nassau 

To San Juan 

Marketing Office in the city nearest you. Or call 
DASH at (800) 638-7333 for pick up or delivery. 

For top priority shipments over 70 lbs., use 
Delta Air Express. It guarantees your shipment 
gets on the flight specified. For full details, call your 
nearest Delta Marketing Office. 

DELTA AIR CARGO. READY ALL·AROUND. 
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novving about 
povver line pollution 
only asks the question. 

Knowing about Shape 
answers it. 

The symptoms of power line pollution, such as unexplained 
memory loss or excessive downtime , are self-evident, but the an­
swer isn't-unless you already specify Shape Magnetronics 
Line Tamer'" ferroresonant transformers. 

The experience of the industry's leading computer suppliers 
demonstrates that ferroresonant technology provides the best line 
isolation and regulation properties for the money. Shape uses 
state-of-the-art manufacturing techniques and materials that result 
in smaller, lighter packages that save you even more in shipping 
costs and space without sacrificing quality. You save again with our 
network of independent distributors shipping from local stocks. 

We used our expertise as a manufacturer of custom OEM magnetics 
to create a broad standard line. With standard sizes ranging from 70 
VA for electronic cash registers up co 150 KVA single-phase 
and 250 KVA three-phase for large installations, it's likely 
that the Line Tamer'" ferroresonant transformer you 
need is in stock. If not. that sa'me OEM expertise pro-
vides fast turnaround on modifications to meet your 
unique needs. 

Lee Shape answer your power questions. Call 
or write for complete information on controlling 
power pollution and the name of your local Shape 
source. 

SHAPE 
MAGNETRONICS, INC. 

90 I DuPage Avenue• Lombard, Illinois 60148• (312) 620-8394 TWX: 910·991 -2352 
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Diagnostics improve 
as computer systems proliferate 
By Dwight B. Davis 
Associate Editor 

The ranks of computer users are rapidly swelling, 
and users are relying more and more on their computer 
systems to run portions of their businesses. With 
computer dependence growing daily, users now consid­
er reliability-of components and systems-as the 
single most important equipment feature. When prob­
lems occur, users want their equipment repaired 
quickly and at a reasonable cost. 

Vendors that service computer and peripheral equip­
ment are also trying to hold costs down. This goal is not 
easily realized, however, in a business in which 
qualified service engineers are rare and the installed­
equipment base is so large that service personnel 
making on-site calls can reach only a small number of 
users. Even if service people could visit sites whenever 
equipment failed, the cost of such service calls cannot 
often be justified when compared to the low purchase 
price of a malfunctioning unit. 

To deal with these evolving market dynamics, 
equipment manufacturers are improving the diagnostic 
capabilities of their machines, and are providing the 
diagnostics to system users, not just to service 
engineers. In another approach, vendors are offering 
remote diagnostic capabilities with which central-site 
engineers can tie into user-site equipment and run fault 
testing over communications lines. Regardless of the 
diagnostic technique used, however, the goal is the 
same-to avoid unnecessary service calls and to 

expedite required service calls. 

Increasing customer confidence 

As dropping equipment costs permit less sophisticat­
ed users to purchase computer systems, diagnostics 
also give users confidence that their systems are 
operating correctly, says Dick Jaeger, manager of 
product support engineering and the acting director of 
engineering services at Data General Corp., Westboro, 
Mass. "A good self-test routine can give a customer 95-
to 98-percent confidence that a device is functioning 
properly," he says. 

By running self-test diagnostics, a user also gets 
indications of possible faults before initiating a service 
call. ~'From our standpoint, that's extremely valuable," 
Jaeger says, "because it gives the field engineers the 
opportunity to screen calls and make some pre-problem 
determination before they arrive on-site." 

DG has the tools to develop remote assist/diagnostics, 
Jaeger says, "But we are still evaluating the particular 
implementation that we want to deploy. " He points out 
several factors that must be considered before a 
company offers remote diagnostic services, including 
what size systems can best be served through this 
technique. Jaeger expects DG to complete its study of 
these issues by year-end, when the company will start 
its chosen implementation. 

Meanwhile, DG's computers offer a wide variety of 
reliability/diagnostic features, says Mary Zak, product 
manager for the new s/120 system (MMS, April, p. 17). 

Many reliability features are built into the system's 

Taken from the screen of a Codex Corp. DNCS network-control-and-management system, these photos show a typical poll test on a 
network. The left screen is called by the operator to define the test parameters. In the poll test, the network's master modem sends a specified 
test message to its slave modems, which compare the received message with a like stored message. The same test is then run in the inbound 
direction. The right screen displays the results of a test in which no errors were reported. 
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In three short years, Tele Video 
became the number one independent 
supplier of CRT terminals in a very 
competitive marketplace. 

We did it by designing and build­
ing terminals with more performance, 
reliability; features and functions than 
the competition. 

But at a lower price. 
Now Tele Video has entered the 

even more competitive microcomputer 
marketplace. And we intend to 
repeat that success with the same 
basic philosophy 

By providing big system perfor­
mance and features . And TeleSolutions 
- a hardware/software package 
that includes word processing and 
financial planning software programs. 

For a price lower than many of the 
low performance personal computers. 

TELEVIDEO'S TS 802 
AND TS802H. 

THE COMPUTERS THAT 
GIVE YOU MORE. 

The TS 802 is Tele Video's lowest 
priced computer 

Yet it gives you many more of the 
important features found only in 
larger computers costing much more. 
• Like modular design for easier 

maintenance. 
• High speed Z80A microprocessor 

with 64K bytes of RAM main memory 
- enough memory to handle most 
business applications. 
• The CP/M operating system, 

which is included at no additional cost 
to give you access to more micro­
computer software programs than any 
other operating system. 
• An upward growth path through 

a unique multiple processor, building 
block architecture. 
• Dual 5 )4 inch double density 

diskettes with a million bytes of 
unformatted storage capacity 
• A high resolution, non-glare 

video screen with detached key­
board -just two examples of our 
innovative, ergonomic computer 
design 

• Two R232C serial 
ports for a printer 

and modem. 

• And a high speed port for plug-in 
expansion to a larger multi-user, multi­
tasking Tele Video computer system. 
• But suppose you need more stor­

age. Tele Video's next model up, the TS 
802H, gives you all the same features 
of the TS 802. But instead of two floppy 
diskettes, it uses one floppy diskette 
and a 5 l4 -inch Winchester hard disk to 
give you 9 .6 million bytes of unfor­
matted storage capacity-nearly 10 
times the storage for only twice the 
price of the TS 802. 

COMPUTERS THAT GROW 
AS YOUR NEEDS GROW. 

The TS 802 and TS 802H are more 
than just single-user, stand alone com­
puters. 

When it's time to expand, simply 
plug them into TeleVideo's more pow­
erful TS 806 or TS 816 multi-user, 
multi-tasking systems. The TS 802s 
then become intelligent, fast response 
satellite stations. 

And because each has its own 
CPU, there's none of the degradation 
of throughput and contention for a 
single CPU that slows down the typical 
shared system. Each user maintains 
full processing capability in a shared 
file environment. 

With Tele Video, there's no obso­
lescence Because of the unique multi­
CPU architecture and Tele Video's 
multi-tasking software, the TS 802s do 
not have to be replaced as your data 
processing needs grow. 

TELESOLUTIONS. 
THE sonwARE PACKAGE 
THAT GIVES YOU MORE. 

Instead of offering you just a business 
microcomputer, Tele Video is offering a 
computer and software package 
called TeleSolutions. And instead of 

offering you just any soft-
ware, TeleSolutions TM 

offers you the 
most popular, 
most versatile 
software 
MicroPro's® 

. word proces-
~-~:_sing WordStar TM 

~' and business 
/ ':""!""---

planning 
CalcStar™ 

Whether you 
own a small 

business, manage a 
department in a company; 

or are your organization's DP manager, 
the combination of Tele Video com-

puters with WordStar and CalcStar 
gives you the quality text editing and 
financial planning help you'll need. 
If you do require more software, our 
CP/M operating system allows you 
to choose from the widest variety of 
microprocessor software 

When you buy either the TS 802 
at $3,495* or TS 802H at $5,995; 
Tele Video includes WordStar and 
CalcStar for a special price of $500-
a savings of nearly $300. 

WORLDWIDE SERVICE. 
Tele Video's small business computers 
are serviced by TRW's nationwide 
service network, and by distributors 
around the world. 

THE BETTER BUSINESS 
SOLUTION? 

PROVE IT TO YOURSELF. 
Before you begin evaluating business 
computers make a list of what you'd 
like one to do for you. Then bring that 
list to one of Tele Video's computer 
dealers throughout the world. Sit down 
at a TeleVideo® computer. Study the 
TeleSolutions Package. Even try another 
computer. Compare the features, the 
functions, and the performance. 

And compare the price. 
We don't think you'll find a better 

business solution than TeleVideo and 
TeleSolutions. 

For details and the address of your 
local distributor call toll free 800-
538-1780. And in California call 
415-745-7760. 

OTeleVided 
r-----------, 
I TeleVideo Systems, Inc. I 

Dept. #620B 
I 1170 Morse Avenue I 
I Sunnyvale, CA 94086 I 
I 

Please send details on Tele Video computers I 
and TeleSolutions to: 

I ~ME I 
I TITLE I 
I COMPANY I 
I ADDRESS I 
I CITY I 
I STATE ZIP I 
I PHO NE # ( ) I 
L __________ __J 

Jv~~~S~~~12~~~ 1C:1~S~~~~~~ f/a~~~~~i~00TM:~:~r~c 
International Corporation 
CP/ M 1s a registered trademark of D1g1tal Research Inc 
*Prices are suggested retail excluding applicable state 
and local taxes -Continental US A., Alaska and Hawaii 

Northeast Region 617 / 369-9370, Eastern Region 212/ 308-0705, Southeast Region 404/ 447-1231, Midwest Region 312/ 969-0112, 
South Central Region 214/ 258-6776. Northwest Region 408/745-7760, Southwest Region 714/752-9488, European Sales (Holland) 31-075-28-7461 
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SOROC 

Soroc Technology Inc. provides a 
range of sophisticated multi-featured 
video display terminals that keep 
with todays computer technology. 

Whether you are a general purpose, 
TANDEM or NCR user, a Soroc Micro· 
processor controlled terminal will 
provide an efficient and cost effect· 
ive alternative. 

All Soroc visual display terminals 
incorporate screen editing, multiple 
video attributes, programmable 
functions, block and conversational 
mode, printer and auxiliary ports 
with selectable transmission rates 
to 19,200 baud. 

Other features include soft scrolling, 
up to 5 pages of memory, line graphics, 
optional screen colors, and 
ergonomic tilt and swivel. 

Make Soroc your first choice for 
visual display terminals, call us today! 

the ergonomic 

SOROC IQ 135 

From the traditional design of the 
Soroc IQ 130, the practicality of the 
IQ 150 to the impressive ergonomic 
beauty of the IQ 135, Soroc 
Technology Inc. has a terminal that 
will suit both your taste and technical 
requirements. 

Whether you are an OEM or and 
end-user, call us today. We will be 
happy to discuss how we can effect· 
ively fulflll your needs. 

165 Freedom Avenue, Anaheim, CA 92801 (714) 992·2860 

I Scarsdale Road, Don Mills, Ont M lB 2R2 (416) 441·11ll 
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Maintenance as • percentage of total system cost 

Maintenance as % 
Type of system System System cost Maintenance cost of system cost 

Mainframe/mini IBM 4321 $85,000 $295/month 4% 
$3540/year 

Small business computer IBM System/34 $15,920 $159/month 12% 
$1908/year 

As system costs drop, the percentage cost of maintenance increases significantly, as The Yankee Group's "Field Service and 
Maintenance" report indicates. Therefore, as systems become smaller, less complex and more maintainable, it becomes less cost justifiable to 
pay for on-site service contracts, according to the report, which predicts diagnostics will play an important role in the evolving service 
environment. 

operating system, she says, "to help log the errors that 
the hardware diagnostics pick up. The systems are 
programmed to identify fatal errors, to let the system 
continue to run in the event of a non-fatal error and to 
allow good backup facilities, so you can go back and 
check where the errors were occurring." 

Much of the sl12o's diagnostic capability focuses on 
memory error protection and correction, Zak says. 
"The nature of 64K-bit RAMs creates continual soft 
errors in the memory, and we have to include 
protection features to continually correct these errors." 

The s/120 is the first 16-bit product to incorporate 
memory "sniffing," which has been available on the 
32-bit MV/8000 and MV/6000 machines. "Sniffing is 
performed by a single chip independent of the CPU," 
Zak explains, "and it checks the locations in memory at 
a rate of one location every 16 µsec. So it checks 
through the whole 0.5M bytes of memory every 4.2 
sec." 

Reliability is especially important for the s/120, she 
says, because the system often operates in capital­
intensive applications, such as process control, in which 
processor downtime is very expensive. Commercial 
users of s/120 systems tend to be more tolerant of 
downtime because the computer is interfacing to a 
person, not a machine. "A person can go and do 
something else if the computer fails," Zak says. "If a 
machine is waiting for a response, it can't go and do 
something else." Zak points out that computer manu­
facturers must provide diagnostics suitable to their 
most computer-dependent applications. 

Moving to microdiagnostics 

At Digital Equipment Corp., Maynard, Mass., diag­
nostics have been evolving from a macro level in the 
PDP-11 line to a micro level in the newer v AX 
computers. "With microdiagnostics (written in micro­
code and run out of the machine's writable control 
store), you can control much smaller pieces of hardware 
with each test, and, therefore, you can isolate faults 
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better," explains Barry Poland, diagnostic engineering 
supervisor at DEC. Macro instructions, on the other 
hand, may initiate a sequence of 40 or more micro 
instructions, and can thus isolate faults only at a much 
grosser level. 

Because they can isolate problems to the chip level, 
microdiagnostics are typically used in manufacturing 
and repair situations, Poland says, not for calling out 
detailed faults to the user. The lowest level of fault 
callout on the VAX-11/730 (Nebula) is at the board level, 
and this is common of most customer-runnable diagnos­
tics. Most immediate repairs involve board or module 
swapping, not discrete-component replacement, so 
there is little need for the customer to isolate problems 
down to the chip level. 

All v AX computers have equivalent micro and 
macrodiagnostic capabilities, Poland says, but the 
11/730 is the first to offer simple customer-runnable 
diagnostics (MMS, June, p. 32). Customers could run 
diagnostics in the other v AX processors, "but you had to 
go· through a certain learning process before you could 
get an:Ywhere with the diagnostics," Poland says. 

"You can think of customer-runnable diagnostics 
(CRD) purely as an improved user interface. The intent 
of CRD is to get more customer participation in fault 
isolation, and off-load some of that work from field 
service. Because the Nebula is a smaller machine, there 
will be more of them out there, and the benefit of 
having the customer do some of the fault isolation is 
greater. The customer can relay to field service what 
the results of some tests were, and field service has a 
much better shot at fixing the problem on the first visit 
to the customer." 

The 11/730 has auto-test and menu-test of diagnos­
tics. Despite its name, auto test requires that a user 
plug a diagnostic tape cassette into the system and call 
up the test. Microdiagnostics first check the CPU then 
the devices interfaces, including an interface to an RL02 
disk drive. The system then boots up to macrodiagnos­
tics resident on the RL02 disk, and runs through a 
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complete macro test of the system kernel. 
The menu test consists entirely of macrodiagnostics, 

and incorporates a menu prompt that gives the user 
several testing options. A "show-support" option indi­
cates what equipment is running on the system, and a 
"test-all" command automatically tests all the equip­
ment. A user can also run a test on any piece of 
equipment in the system. Each test results in a simple 
pass/fail indication on an operator's display screen. 

Peripherals add diagnostics 

Although the VAX-11/730 and other computers can 
run diagnostic tests on their attached equiment, the 
trend is to place more diagnostic capability in the 
peripheral equipment itself. "In the past year or two, 

Internal shot of Data General Corp.'s MV/8000 computer shows 
the machine 's diagnostic processor at the top of the unit, to the right 
of the diskette drives. Diagnostics for this CPU include a memory 
sniffing function, which is also available on the MV/6000 and the new 
S/120. 
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there has been increased exploitation of the built-in 
microprocessors," says Eli Sheffer, director of market­
ing for the displays division at Applied Digital Data 
Systems, Hauppauge, N.Y. "We're trying to leverage 
all that excess power and use it in diagnostics." 

The incentives for placing diagnostics in CRT dis­
plays, printers, disks and even personal computers are 
great because these devices are sold in numbers that 
make them approach commodity status. The number of 
units placed plus their relatively low costs make it 
difficult to justify on-site service calls. With diagnostics 
indicating problems at the board level, users can often 
bring boards to service depots for replacement or can 
maintain spare parts on-site and perform board swaps. 

In the case of display terminals, the diagnostic task 
has become simpler over the years, says Sheffer. "In 
the past, diagnostics had to figure out which of maybe 
30 boards was faulty," he says. "The situation is much 
more simplified now, since most of the new products 
have only one board or, at most, two or three." 
Diagnostics, therefore, must test just a small number 
of memory and logic boards, the power supply, the 
monitor, the keiYboard and the interfaces between 
these modules. 

Because it's fairly easy for diagnostics to isolate 
faults among this small number ·of modules, Sheffer 
says, the sophistication of one vendor's diagnostics over 
another's is measured in terms not of fault isolation, but 
of the confidence level the diagnostics provide. "This 
means the level of confidence one can reach in 
pinpointing a board as being faulty," he says. "Some 
companies say there's an 85-percent probability that 
what the diagnostics indicate is correct. Some will say 
it's only 50 or 60 percent." 

Despite the need for diagnostics in commodity-level 
displays, Sheffer is not sure that customers are yet 
aware of the tests' importance. When he worked at a 
competitive display company, Sheffer helped analyze a 
terminal's life-cycle costs versus initial purchase price. 
"We found that the purchase price is such a small 
proportion of the overall life-cycle costing, that it 
doesn't make any sense for a rational buyer to even ask 
for the purchase price. You have to ask about the mean 
time between failure, the diagnostics, the costs to fix 
any problems, the mean time to repair and so on. Yet 
there are very few people who are fully aware of all 
those items." 

Checking mechanical and electronic parameters 

Printers and disk/tape drives, while gaining the same 
commodity status as displays, have a more complicated 
task than displays in isolating problems. Printers, disks 
and tapes all rely heavily on mechanical elements and 

MINl·MICRO SYSTEMS/August 1982 



• I fl{~ fMfJUX 
JU$f IMP! P!fXANP 
1Al't C(J'({ROUtRJ." 

« 6tr! YfXl!UlJN6Ut! 
HOW MWf PH, ?t, Of< 
f/V-WNA1fYtK?!EJ1 
f'f(/C!J/NfdWN." 

We're also able to save you plenty: For instance, you get DH11 performance for a DZ11 
price. Four new space-saving single-board communications multiplexers. And an increase in 
VAX-11 terminal handling capacity by up to 50%. Maintained nationwide by Control Data. 

Microprocessor-based architecture and common hardware deliver faster, more flexible line­
handling. Self-test on power-up. Full software transparency. And Emu lex reliability standards. 

Communicate with Emulex now. Write or call Emulex Corp ., 2001 Deere Ave ., Santa Ana, 
CA 92705 ; (714) 577-7580, TWX 910-595-2521. 

For 1mmed1ate off lhe·shelf delivery. call our national distributor First Computer Corpora11on 645 Blackhawk Dr Westmont IL 60559 (312 ) 920 1050 
In Europe Emulex Corp 10th floor. Cory House. High Stree1 Bracknell. Berkshire England Telephone 0344 84234 Telex 851 849781 

CS11 / H (PDP-11) $7560 for 48 lines• 
CS11/U (VAX-11) $7884 for 48 lines• 

Up to 64 DH11 channels from 
one board. 

DH11-compatible MUX lets 
you mix RS-232 & current loop 
interfaces in 8-line groups. 
Built-in DM11-compatible modem 
control. OMA output eliminates 
host interrupts Self-test capabili­
ties. Transparent to PDP-11 soft­
ware. Emulex' own software on 
VAX. 

'Price each 1n 100 quan11t1es All Emulex 
disk. tape, and communications products 
can be combined to reach quantity price 
breaks 

CS11/V $4464 for 16 lines• 

Higher DV11 performance, 
lower price. 

DV11-compatible multiplexer 
Mixes 8-lines synchronous & 
asynchronous on PDP-11s. Ideal 
for Bisync & DECNET 8-32 
lines per controller OMA input & 
output. Software transparent 
under DECNET Compact pack­
age offering higher line-handling 
speeds & improved throughput. 

CS21 Z $2520" 

.. 
" II 

• I 1 11 
I . 11 -

Replace DEC DZ11/E and 
save. 

II 

Perfect 1f you don't need 
DH11 performance. Software­
transparent to all DEC operat­
ing system s Easy PROM change 
enables quick upgrade to DH -1 1 
performance. Saves one slot 
per 16 lines 

=>E 
EMUL EX 

CS21 / U (VAX-11) $2844for16 fines• 
CS21 / H (PDP-1 1) $2520for16 lines• 

New economical DH11-type 
multiplexer. 

Lowest cost. h1gh­
performance communications 
MUX Pnced way less than DEC's 
DZ11, with OMA to boot. 16 RS-
232 lines per board, modem con­
trol included. Can use H317 
distnbut1on panel. Transparent 
to PDP-11 software; Emulex 
software on VAX. 

The genuine alternative 
CIRCLE NO. 53 ON INQUIRY CARD 
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Terminals are our only product ,and we put more into them . 
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electronic components. Mechan1cal elements are inher­
ently less reliable than electronic parts, so these 
peripherals must regularly check their internal status. 

In the case of printers, the most typical problems are 
operator related, says Clifford Jones, vice president of 
engineering at Dataproducts Corp., Woodland Hills, 
Calif. "Most of the things we're looking for are operator 
conditions such as paper or ribbon supply," he says. 
"There is much more operator interaction with printers 
than with CPUs or disks, and that makes way for more 
errors." 

Printer diagnostics have progressed from board 
indicator lights that signaled positive or negative 
operation, through an output plug to which a separate 
service module could be attached, to numeric indicator 
displays on the printer's front panel. These displays are 
typically two-digit, and they display nµmbers that can 
be used with a look-up table to indicate fault conditions. 
Tally Corp., Kent, Wash., recently introduced printers 
with four-digit displays that scroll through statements 
of the problem. Jones says future printers may 
incorporate voice response to describe problem areas. 

Although large, heavy-duty printers will always 
require on-site service, Jones says, users will get more 
involved in the repair of small units as purchase prices 
continue to drop and service costs continue to rise. He 
notes that the cost of more sophisticated diagnostics 
must be weighed against service-call costs and money 
lost when a printer is down. 

Disks and tapes, like printers, function in part 
mechanically, and the drive manufacturers are increas­
ing the resident diagnostic capabilities of these devices. 
The electronic controller portion of these drives can 
contain its own diagnostics, says Jack Olson, vice 
president of marketing at Western Peripherals, Inc., 
Anaheim, Calif. "It's becoming required for disk- and 
tape-drive controllers to do some form of self diagnosis 
virtually every time the system is powered up," he 
says. 

Diagnostics integral to the disk and tape drives don't 
duplicate functions performed by the associated con­
troller diagnostics, says Olson. "The diagnostics in the 
drive are oriented specifically to the troubleshooting of 
the device, and they essentially measure mechanical 
parameters. In the controller area, the diagnostics 
aren't aimed at repairing the controller, but at 
indicating that there is a fault, and showing where it 
may lie." 

Maintaining communications networks 

Some of the same factors that have fueled the need 
for better diagnostics-lower equipment costs and the 
resulting dispersal of computers and peripherals-have 
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also fueled the growth in the data-communications 
industry. David Tolwinski, director of marketing for 
control systems at Codex Corp., Mansfield, Mass., says 
many users couldn't run their businesses without data 
communications. At the same time, he says, the users 
must rely upon several vendors to maintain their 
networks. 

"Users rely upon the phone company to provide 
service to their lines, terminal vendors to support their 
terminals, modem vendors, front-end processor ven­
dors and so on," Tolwinski says. "They've got this 
resource upon which their company is totally depen­
dent, and they are alternately dependent upon all these 
vendors to keep it operational. So basically, the 
ultimate purpose of communications diagnostics is to 
manage vendor service levels for the user." 

Codex's products incorporate two types of diagnos­
tics, those that check the device itself and those that 
monitor the communications lines. Because telephone 
lines are notoriously unreliable, Tolwinski says, the 
analog diagnostics that measure such parameters as 
signal-to-noise ratio, phase jitter, non-linear distortion 
and frequency offset are especially important. "To 
manage the phone-company service level, you want to 
be able to go to them and say, 'Here's where the 
problem is, here's what my equipment shows the 
problem to be, and here's the data that substantiate 
it. ' " 

Codex and other datacomm firms ship communica­
tions equipment ranging from relatively simple mo­
ems to very complex multiplexers and network proces­
sors, and repair options vary accordingly, depending 
upon the sophistication of the malfunctioning device. 
Capable communications service engineers are even 
harder to find than computer/peripheral service person­
nel , and Tolwinski says diagnostic algorithms help 
offset this personnel problem. "It's a way of storing a 
piece of your design engineer in every piece of 
equipment that you send out," he says. • 

NEXT MONTH IN MMS 
The feature article section of the September issue 

of Mini-Micro Systems will spotlight software: high­
level languages and development systems . Three 
major profile articles will be included, detailing 
database packages for microcomputers, work­
station furniture and portable operating systems 
for microcomputers. 

Other editorial features will include: 
• Fresh perspectives on languages and operating 

systems, including Ada, FORTH and UNIX . 
• Manufacturers' views on software portability. 
• Close looks at MP/ M-86 and MS-DOS . 
• A look at a new, low-cost 32-bitter that uses new 

hardware and software architectures . 
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Exploring the use of computers in manufacturing 

Process-control market expects more 
from graphics vendors than low price 
By Frank Catalano 
Associate Editor 

As OEMs and system integrators begin their second 
decade of providing computer systems to the industrial 
process-control world, they are starting to make 
demands of the graphics-specialized vendors that 
supply the human interfaces for automated process­
control equipment. 

With more than 10 years of hands-on experience with 
color-graphics displays, system builders are now eyeing 
the products' price/performance rather than simply 
price. 

The process-control industry was one of the first 
markets for color-graphics displays in the early '70s. By 
graphically depicting the real-time flow of a process and 
using color to warn operators of hazardous or abnormal 
conditions, the displays proved to be alternatives to the 
previously ubiquitous relay-logic interfaces consisting 
of walls of bells, lights and switches. 

"Process control was a natural for the color-graphics 
industry," says David Deans, marketing vice president 
for Intelligent Systems Corp., Norcross, Ga., a leading 
supplier of displays to the process-control market. 
"Rather than running around checking a lot of gauges 
and valves, operators were able to use color-graphics 
terminals to graphically represent the flow of petro­
leum, for instance, through a distillation operation, 
even if that operation involved miles and miles of 
plumbing through a plant." 

As color-graphic displays gained acceptance in the 
process-control industry, the number of graphics 
vendors entering the burgeoning market proliferated, 
as did the variety of products they offered. 

Today, the market is at its peak. According to a study 
by Venture Development Corp., Wellesley, Mass., 13 
percent, or approximately $35 million, of the $273 
million spent on graphics displays in 1980 was for 
process-control equipment. Karen Abromowitz, an 
analyst with Venture Development, says that the 
process-control share of the total graphics market will 
decline to 9.8 percent by 1986. That share, however, 
will be worth $137 million and will represent about a 
20-percent compound annual growth rate over the next 
five years. 

Tony Glinkas, a marketing vice president for Ramtek 
Corp., Santa Clara, Calif., notes that process-control 
customers once considered color capabilities and low 
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Intelligent Systems Corp. is moving into the computer controlled 
high-end market segment with the lntecolor/8001 R dot-addressable 
display. With prices starting at $2995 for quantities of more than 100, 
the Intel BOBOA microprocessor-based unit includes SK bytes of ROM 
and BK bytes of RAM. 

Aydin Controls is moving down into the low end of the 
process-control market with the 5217CT character-oriented color 
terminal. With an optional floppy-disk controller, the unit functions as 
an intelligent programmable color-graphics display or as a full 
stand-alone microcomputer system. Prices start at less than $5400. 

price the primary criteria in selecting graphics dis­
plays, but that system quality and reliability are now 
the overriding concerns. 

"Now that users in the factory are starting to 
understand computers and are able to evaluate prod­
ucts on the market, the use of graphics displays in 
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''We Needed 
Much More 

Than a Si1nple 
Off·the·Shelf 
~ • ~I II -er1n1na1 ••• 

" We needed a powerful intelligent ter· 
minal tailored precisely to our system 
specifications. And more importantly, 
we were looking for a terminal manufac· 
turer capable of complementing the way 
we do business." So says Jim Heslop, 
Product Specialist for McDonnell 
Douglas Automation Company's 
(MCAUTO) Patient Care System. 

" Zentec provided a solution we 
couldn't find elsewhere." 
" First, it's not easy to find a terminal 
manufacturer who 's even interested in 
designing a custom terminal. But Zentec 
was more than interested. They were 
eager. And they demonstrated the 
engineering expertise to do the job." 
" Zentec analyzed our system and the 
demands of our customer's application­
the automation of hospital patient care 
information. And out of Zentec 's stan· 
dard microprocessor-based terminal 
architecture grew a custom 
solution .. . at a reasonable price." 

The Hardware Bolution­
Tailored Intelligence 
" Through modifications to the main PC 
board, special firmware, a custom key· 
board and a light pen option , a standard 
Zentec terminal was transformed into a 
solution that enhances the MCAUTO 
Patient Care System." 

''It 's a solution that permits downloading 
of programs to each terminal in the 
hospital network, relieving host burden 
while offering operating ease and fast 
response at each workstation . Using a 
simple menu format , patient care infor· 
mation can be input and edited in real 
time at each terminal. And user selec· 
table keycodes plus downloaded pro· 
grams provide system flexibility to meet 
the diverse needs of the various users in 
the network." 

The Business Bolutlon­
Unsurpassed Reliability 
" At MCAUTO, we're as concerned with 
a vendor 's reliability as we are with 
engineering expertise. We've got to 
know that they can deliver a product 

when our customers need it. And be­
cause our name is on their product, the 
quality of that product has got to be as 
high as the technology allows. And 
that 's what Zentec delivers. Reliability 
we can sell with confidence. Quality our 
customers can count on ." 

Get Oft The Shelf-Get The Zentec 
Advantage. 
" When you add it all up-powerful intel· 
ligence, custom technology, the right 
price and uncommon reliability-Zentec 
had the advantage." 
If you ' re in the market for something 
more than an off-the-shelf terminal , we 
think you ' ll find similar advantages in the 
way Zentec does business. Call us today 
at (408) 727-7662 and we 'll help you 
explore your intelligent alternative. 

~ .. 
ZENTEC CORPORATION 
2400 Walsh Avenue 
Santa Clara, CA 95050 
(408) 727-7662 

Sales Offices: Fort Lee, NJ (201 ) 944·0670; Long Grove, IL (312) 634·9550; Playa Del Rey, CA (213) 822-0278; Richardson, TX (214) 690-9265; 
Santa Clara, CA (408) 727-7662; Waltham, MA (617) 890-7915; West Palm Beach, FL (305) 684-8898. 
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process control is no longer the cheap and dirty 
application tl)at it was 10 years ago," he says. 

control system deteriorates if the interface to that 
system is unreliable. "A failure in a process-control 
operation could cost a manufacturer hundreds of 
thousands of <lollars," Winward says. 

David Winward , vice president of marketing for 
Aydin Controls, a Fort Washington, Pa., manufacturer 
of control products, notes that companies that bought 
inexpensive units found that those units often failed or 
that their displays lacked adequate resolution. "End 
users are beating process-control system integrators 
over the head with baseball bats and telling them that 
their inexpensive displays are no good," says Winward. 
"They want reliable devices with which they don't have 
overhead costs for maintenance, repair and replace­
ment." 

He adds that the reliability of the overall process-

Companies configuring graphics units into process­
control equipment can select products from both 
general-purpose graphics vendors, such as Ramtek 
Corp. and rsc, and vendors whose product lines are 
directed solely to the process-control industry. The 
latter group includes Industrial Data Terminals, Wes­
terville, Ohio, and Aydin Controls. Prices range from 
$2000 to $10o,ooo, and sophistication ranges from 
simple graphics controllers to complete mass-storage­
equipped work stations. Options include ruggedized 

COLOR-GRAPHICS DISPLAYS PUT TO NUCLEAR APPLICATIONS 

The nuclear-power industry will put 
a number of color-graphics displays to 
work in the coming months as 
interfaces to monitoring systems that 
alert plant operators of impending 
emergency conditions. 

The Three Mile Island nuclear 
accident prompted the Nuclear Regu­
latory Commission to mandate nucle­
ar generating companies throughout 
the u.s. to upgrade their monitoring 
systems and make them more visible 
and accessible to operators. Inade­
quacies of the monitoring system 
installed at TMI received partial blame 
for the failure of the plant staff to 
recognize reactor problems in their 
early stages. 

System builders are designing new 
equipment with features that not only 
provide more vivid warnings of 
potentially hazardous conditions, but 
also allow operators to track a 
progressing problem more easily. 
William Pierce, a computer sicentist 
with Science Applications Inc., says 
that color-graphics displays play a 
major role in that equipment. SAi, a La 
Jolla, Calif., system house, was 
awarded two contracts to supply 
monitoring systems for Detroit Edison 
and Mississippi Power and Light. 

The Detroit Edison system, which is 
installed at the new Fermi 11 nulcear 
power plant, includes a Systems 
Engineering Laboratories 3277 mini­
computer CPU , a Varidyne Industries 
Inc. front-end AID converter and 
Industrial Data Terminal Inc. 231 o 
color-graphics displays. 

Three of those terminals are in the 

MINI-MICRO SYSTEMS/August 1982 

reactor control room, five are in a 
technical support center, and two are 
in an emergency operations facility 1 o 
miles from the plant. 

Sensors throughout the reactor 
facility take readings of about 300 
parameters that indicate whether the 
reactor is operating properly. Those 
readings are stored in a look-up file 
for 20 min. and compressed into a 
20-hour log file. 

Variables feeding into the system 
are divided into five basic categories: 
pressure, power level, water level, 
temperature and radioactivity level. 
Real-time values from each category 
are compared to normal operating 
values and displayed on the terminal 
as color-coded bar charts-green 
indicating normal conditions; yellow, 
slightly abnormal; and red, hazard­
ous. 

Color-coded signal flags at the 
bottom of the screen indicate the 
safety status of areas of the plant, 
such as the reactor vessel, the 
containment area and the cooling 
tanks. By coordinating the bar charts 
with the flags, an operator can 
determine what problem is developing 
and trace it to its source. Should the 
pressure chart and the containment­
area flag turn yellow, for example, the 
operator would press a function key 
and call up more detailed displays of 
pressure parameters in the contain­
ment area. 

Other displays include a pictorial 
overview of the plant showing the 
operating status of various valves and 
pumps and a meterological display 

showing the direction in which 
escaped radioactivity would spread. 

sAl's Pierce says that his company 
chose the IDT units primarily because 
those displays are industrially hard· 
ened, contain bubble memory and 
include bit-slice microprocessor tech­
nology. The bubble memory, he says, 
allows nonvolatile local storage of 
static background pictures, freeing the 
monitoring computer to process 
dynamic real-time data. Bit-slice 
technology, he adds, allows update 
speeds as much as three times faster 
than other microprocessor-based dis­
plays on the market. 

"When you're working with so many 
changing variables in such a critical 
operation ," says Pierce, " update 
speeds become an important consid· 
eration. We need to provide operators 
accurate and timely information." 

Other considerations in the display 
selection are resolution and refresh 
rate. Pierce says that because 
operators look at the displays for eight 
hours a day, eyestrain and fatigue 
could occur if pictures are fuzzy, or if 
they flickered. The IDT 231 o has a 
resolution of 51 2 x 51 2 pixels and a 
refresh rate of so Hz. 

Pierce says that, because the 
terminals are part of a system that is 
intended to operate for 30 or more 
years, price did not play a major role 
in the selection process. "We thought 
more in terms of functionality, 
reliability and performance," he says. 
"The long-term payoff is more 
important than the short-term sav­
ings." 
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The ruggedized Industrial Data Terminals Corp. 2200 series 
display includes bubble memory with as much as 256K bytes of 
nonvolatile memory. Prices for the display start at $11,500. 

enclosures, character- or pixel-oriented graphics and 
bubble memory. 

The level of sophistication that system integrators 
and end users require of graphics displays depends on 
for which end of the process-control market their 
systems are targeted. On the high-end, the devices 
serve as interfaces to processes controlled by large 
mainframes or minicomputers, and on the low-end, to 
processes controlled by programmable controllers. 
While high-end systems usually monitor large-scale 
processes, such as power generation and transmission 
for a city, low-end systems monitor smaller processes 
within the overall scheme, such as the operation of one 
generating station. 

Aydin's Winward says that his company has the 
majority share of the high-end process-control market, 
and ISC's Deans says that ISC dominates more than 80 

percent of the low end. 
Because of the many variables that must be pre­

sented simultaneously to an operator of a high-end 
system, Winward says, appropriate displays must do 
more than simply depict the flow of a process as a 
picture: they must graphically represent a series of 
processes as bar, flow, strip and pie charts. As a result, 
high-end displays are generally pixel-oriented, he says, 
and can generate random vectors, arcs, lines and 
circles. Such displays also require high-speed I/o 
capabilities because of the large amount of data that 
feeds into them. 

Displays in the low-end market, however, are usually 
character-graphics machines that interface to program­
mable controllers. Because programmable controllers 
often lack intelligence, such displays require more 
intelligence for processing functions than their high-end 
counterparts. 

Standard features of terminals used in either market 
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Typical displays used in the process-control industry provide 
operators a graphic representation of a process such as the ffow of 
steam through a steam-power generating plant. Color is used to help 
operators distinguish between various stages of the process ffow and 
to convey the operating status of each stage. 

segment include a 19-in. display screen and a 60-HZ 

refresh rate. "Quality- and reliability-wise, the require­
ments are universal for displays used in any process­
control application," says Winward. 

For the most part, graphics vendors in both ends of 
the market are selling their wares to OEMS such as 
General Electric Co., Westinghouse Corp. and Allen 
Bradley, and to large end users such as Dow Chemical 
Corp., DuPont Corp. and electric and nuclear power 
utilities. 

Despite the wealth of products on the market, some 
system integrators such as Foxboro Corp. and Gould 
Inc. 's Modicon Division-two of the leading system 
suppliers to the process-control industry--still prefer 
in-house design and manufacture of the graphics 
displays that they incorporate into their products. 
Richard Shirley, director of human-interface research 
at Foxboro, says his company prefers to build most of 
its own graphics units as a means of maintaining control 
over products and guaranteeing software support. 
"Graphics technology is evolving so rapidly and new 
products are entering and exiting the market so 
quickly, that it becomes difficult to assure our custom­
ers that they'll be able to get replacement parts, 
maintenance and so forth from other vendors' display 
systems," says Shirley. ''We guarantee our products for 
as long as five years, and even after we discontinue a 
product line, we still provide software support." 

John McShane, vice president of advanced develop­
ment at Aydin, says that Shirley's claim is valid, 
especially considering that some companies are enter­
ing the market with proprietary products. "Aydin 
maintains continuity of products in the sense that we've 
developed new lines with emulation capabilities of 
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DATA GENERAi, 
NOUNCES LESS 

OF A GOOD THING. 
PRESENTING TWO ADDITIONS TO 
THE MOST POPULAR FAMILY OF 
COMPUTERS IN SCIENCE TODAY. 

What in the world would possess us to 
produce a pair of computers with much of the 
performance at half the price of the most pop­
ular 16-bit Real-Time computers we make? 

Tradition. 
For as long as we have been in business, 

whenever we could offer more computer for less, 
we have always done so. 

In this case, we designed the archi­
tecture, reliability and compatibility of our 
ECLIPSE® family of computers into a single 
chip CPU. (More on that later.) 

The results of that achievement are the 
S/20 and S/120 microECLIPSE™ systems 
you see here. 

Those who have been working with our 
7" x 9" micro boards will be pleased to hear 
that the S/20 follows that form factor. And 
those used to our 15" form factor will be pleased 
to hear that the S/120 follows that tradition. 

Both the S/20 and the S/120 have the 
ECLIPSE instruction set and standard Data 
General 1/0 buses. You can also take advantage 
of all the code, all the interfaces, all the periph­
erals already available. 

RELIABILITY YOU CAN RELY ON. 
Like the other computers in the 

ECLIPSE family, the S/20 and S/120 have 
some highly reliable reliability features. Like 
automatic self-test on power up. Byte parity on 
the S/20. And on the S/120, an advanced error 
checking and correction technique implemented 
through a "sniffing" function. (So called because 

it continuously scans memory looking for single 
bit errors before they can multiply into hard-to­
fix multiple bit errors.) 

STATE-OF-THE-ART 
TECHNOLOGY WHERE IT OUGHT 

TOBE. 
At the heart of these computers is a 

single chip 16-bit CPU with features such as 
parallel architecture, prefetching, pipelining and 
floating point. Standard. (Those with a pen­
chant for greater speed can opt for our bit-sliced 
Schottky Floating Point Processor.) 

We're also supporting this new hardware 
technology with state-of-the-art software. By 
introducing our new Micro Processor/ Advanced 
Operating System (MP/ AOS). The first 16-bit 
Real-Time multiprocessing Operating System 
with state-of-the-art features like multiple pro­
cesses and hierarchical file structures, synchroni­
zation of event-driven tasks both within system 
and application. And a Text Control System 
that allows you to reconstruct the history of 
every module in a program. Which makes revi­
sions go a lot faster. 

These two new computers have to be 
very good news for everyone working on 16-bit 
Real-Time projects. 

And even better news for everyone who 
is already doing so with our ECLIPSE family 
of computers. 

For you now have two more ECLIPSE 
family computers to choose from. 

For more information, contact your local 
Data General office. Or write, Technical 
Product Division, 4400 Computer Drive, 
Westboro, MA 01580. 

~.,Data General 
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FACTORY DATA COLLECTION 
SYSTEMS MARKET IN EUROPE 
Frost & Sullivan has completed a 219-page report 
which analyzes in detail the Factory Data Collection 
Systems Market in Europe. The status of the market 
for factory data collection systems throughout the 
EEC (U .K., France, West Germany, Denmark, the 
Netherlands, Belgium, Luxembourg, Italy and Ireland) 
is presented for the following: factory terminals for 
shop floor control; processors and peripherals; sys­
tems and applications software; time and attendance 
systems; production monitoring terminals. 

After the potential and penetration levels are deter­
mined, market forecasts are provided through 1990 
by country in unit shipments and dollar value for 
terminals, processors and portable data entry units. 
Communications interface and the software needed 
for factory data systems are covered. Company 
profiles are provided along with market share data. 
In addition to in-depth interviews carried out with the 
major equipment suppliers, a questionnaire survey 
to end-users was used as input to the report. 

Price: $1,350. Send your check or we will bill you. For 
free descriptive literature, plus a detailed Table of 
Contents, contact: 

IE FROST & SULLIVAN 
106 Fulton Street 

!Ei New York, New York 10038 
(212) 233-1080 

previously released products," he says. "As result, 
there's no significant impact on our customers' soft­
ware. " 

Besides support problems, both Gould Modicon and 
Foxboro spokespersons say that systems from third­
party graphics vendors are not adequately ruggedized 
to operate in harsh factory environments. "Available 
commercial equipment is designed for computer-room 
environments," says Ravi Ghai, group marketing 
manager for distributed data systems at Gould. "Most 
cannot withstand temperatures over 60°C, shock, 
vibration, dust, electrical-noise interference and radio­
frequency interference." 

Both Aydin's Winward and ISC's Deans contend 
that their companies' products do not have to be 
industrially hardened because they are usually config­
ured into process-control systems that operate in 
control rooms, separate from the factory floor. 

But Foxboro's Shirley notes that even though the 
process-control systems that Foxboro supplies are 
intended for use in hazard-free environments, those 
systems still require industrial .hardening. "One of our 
systems is operating in a control room of a paper mill," 
he says. "Air is pumped into the room from a mile 
away, and all sorts of elaborate measures are taken to 
assure a safe working environment for the computers. 
But just from opening and closing the door to the room, 
chemicals creep in, and discoloration can be seen on the 
displays." 

One of the only graphics-specialized companies 
whose products are built to withstand harsh environ­
ments is Industrial Data Terminals. Bill Hayes, mar­
keting and operations vice president of IDT, says the 
company's 2200 display terminal with bubble memory 
passed seismic testing last April by Babcock and Wilcox, 
the leading u.s. nuclear-power-plant builder. "One of 
the goals of the test was to operate our terminal to 
destruction while it was subjected to the highest 
amplitude and frequency of vibration on a seismic 
vibrating machine," says Hayes. "Even though the 
vibrating machine was the largest of its kind in the 
country, the terminal could not be destroyed." 

Although Ramtek supplies only general-purpose 
color graphic terminals to the process-control industry, 
the company licenses Ocean Technology, Inc., Bur­
bank, Calif., to sell a ruggedized version of the Ramtek 
9400 display. That terminal, called the OTI 9400M, is 
aimed primarily at the nuclear-power and military 
markets. 

Foxboro reexamines the display products on the 
market each time the company introduces a process­
control system, Shirley says, and the company is not set 
in its decision to build displays in house. ''The decision 
may change," he says. • 
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QUALITY LIVES 
Our 84 Mbyte Winchester disk drive is a work of art. 

This Guarneri violin 
was built in the city 
of Cremona in 1739. 
The physics of the bowed 
string were first inves­
tigated in the l850's by 
Hermann von Helmholtz, 
who attached a grain of 
starch to a black string 
and observed its motion 
through a microscope 
mounted on a 
tuning fork. 

Fujit5u Ame 
Sales Offices: 
Northwest 408/727-43 
Southwest 7141558-8757 

Like this superb violin by Giuseppe Guarneri, 
Filius Andre, our 8,inch, 84 Mbyte Winchester 
disk drive raises technology to the level of art. 
The average positioning time is 20 milli, 
seconds-the fastest available-and the drive 
is so compact you can tuck it under your arm. 
ea- At Fujitsu America, we still believe in quality. 

Sales Representatiws: 
New England 6171273-0115 
Southeast 305/859-7450 
Philadelphia 215/527-1127 
Michigan 313/227-7067 
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Texas 214/931-9226 
Utah-Colorado 801/298-2631 
Seattle 206/454-0150 
Fujit5u Europe: 
London 44·1/493-ll38 



...... EEPROM 
PAC­

ROOMFOR 
Presenting the Intel 27128. 
The biggest EPROM in the world- able 

to take 16K bytes (or 128K bits) of software 
in a single gulp. 

But enough with the introductions. 
The fact is now it makes sense to put 

application and system software-once re­
served for floppies-on an EPROM instead. 

Why? 
A lot of reasons. 
You can make a computer less of a com­

puter for people using it. Operating systems, 
compilers and application software can all 
be pressed into action with one easy-to­
remember pushbutton instead of 15 or so 

computer startup procedures. 
You can make a computer react faster. 

Compared to software stored on a floppy, 80 
times faster. Or faster than Blinky can wipe 
out your man. 

You can also make a computer more 
reliable. Since Intel EPROMs have the MTBF 
to keep going 600 times longer than floppies. 

Yet you're not locked into a program for 
life. Unlike its ROM counterparts, an EPROM 
is meant to be changed. 

And even though the 27128 EPROM 
can help shrink your system, you have all the 
room you need. So the CP/M operating 
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system can fit in one chip. And a BASIC 
interpreter in one. 

Of course, you get all the other no­
nonsense advantages of an Intel EPROM. 
JED EC-approved bytewide pinouts for easy 
upgrades. The 0.1 % AQL that made our 
2764 a world standard. And the immediate 
availability for non-stop production of 
your system. 

All this without blowing your systems 
costs out of the water. Because as sure as an 
EPROM has 28 legs, the 27128 EPROM 
will set a new low for cost per EPROM bit 
within the next year. 

After all, the way we see it, the way to 

make software friendlier is to make it hard. 
To see how our 27128 software carrier 

can improve your game plan, contact your 
local distributor or Intel Corporation, 
3065 Bowers Avenue, Santa Clara, CA 
95051. (408) 987-8080. 

l·nt _rdelivers 
1 'e' solutions 

United Srares and Canadian D1srnbutors All1ance. Almac/Scroum, Arrow Electronics. 
Avnet Electronics. Component Specialu1e~ Inc . Ham1lton/Avnet. Hamilton Electro Sales . 
Harvey. LA. Vc!rah, Measuremen1 Technology Inc , Mesa. Pioneer. Wyle D1smhuuon 
Group, Zentrorncs In Europe and Japan , contact your local Intel sales office 

PAC~MAN 1s a trademark of NAMCO~Amenca . Inc Space Invader., 1s a trcJdemark 
ofTaito Arnen ca Corporation CP/M 1s a registered trademark of D1g1tal Rescarch. lnc 

CIRCLE NO. 72 ON INQUIRY CARD 



CIRCLE NO . 103 ON INQUIRY CARD 



OCR system solves 
automation problems 
By Eric Lundquist 
Associate Editor 

Cognex Corp., a small start-up vision-system compa­
ny in Boston, believes it has solved the problem of 
building an optical-character-recognition system that 
can withstand the rigors and requirements of a factory 
environment. Cognex's Dataman industrial vision sys­
tem has other believers as well: Cognex has signed 
distribution agreements with Japanese trading compa­
ny Marubeni Corp. and an unidentified U.S. firm, and 
IBM Corp. has purchased a system to read serial 
numbers on silicon wafers, which will help track the 
inventory and quality of semiconductor manufacturing. 

In the past, OCR machines had problems when a 
character being read was less than pristine letter 
quality. In the industrial environment, where 
smudged, distorted and misplaced characters are 
frequent and parts rarely move perfectly down an 
assembly line, the problems of applying OCR are 
formidable. 

Based in part on algorithms developed during his 
research at the Massachusetts Institute of Technology, 
Cognex president Dr. Robert J. Shillman and his 
associates have built Dataman. The system operates at 
approximately 15 characters per sec., reads 0.020- to 
20-in.-high characters and reads distorted characters. 
"If a man can read it, Dataman can read it," Shillman 
contends. 

l111e•1 in lnlla11r1 

Priced at $30,000, it includes four hardware compo­
nents: a Vidicon closed-circuit camera, a 14¥2- x 18-in. 
RCA monitor and touch-sensitive keyboard and a Digital 
Equipment Corp. LSI 11/23 processor with a 256K 
memory and two "frame-grabber" image-capture 
boards. (The company is considering another processor, 
possibly the Motorola MC68000, to reduce the system's 
price.) 

System software, originally written in Pascal, has 
been translated to DEC's Macro Assembler assembly 
language. Shillman believes that by incorporating the 
company's proprietary software on standard hardware 
components, Cognex can avoid potential production 
problems during the company's early development. 
Cognex intends to retain its manufacturing rights and 
does not plan to sell software rights, Shillman says. 

Data locations can be read anywhere in the camera's 
field of view and can be oriented from o to 360 degrees. 
The system can also read touching, but not overlapping, 
characters. Font styles are burned into ROM, and new 
fonts can be installed by adding ROMs. Special lighting 
is not required. The system has an eight-level gray 
scale, rather than being strictly black and white. As a 
part passes the system's camera, the image is displayed 
on a display screen, and the system's reading of the 
numbers is displayed at the bottom of the screen. The 
numbers can be repeated to an operator using voice 
synthesis, or the information can be transmitted to 
another location or computer over an RS232 line. 

Dataman dates back to the early '70s, when Shillman 
was working on a doctorate dealing with data entry and 
the man/machine interface. After a stint as an MIT 

professor, Shillman became an assistant professor of 
electrical engineering and computer science at Tufts 

The Cognex Dataman system will be used with robots in a food-processing plant. After the Dataman reads the labels of six ffavors of 
packaged food as the packages go down a conveyor belt, a robot directs the packages to their appropriate pallets. 
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Cognex has shipped Its first Dataman system to IBM Corp. for reading the serial numbers on silicon wafers to aid in keeping track of the 
inventory and quality of semiconductor manufacturing.In another application, a Cognex system will read serial numbers on PC-board 
components to determine if the components are in the correct position. 

University. Along the way, he worked as a consultant 
and helped the U.S. Department of Defense develop an 
OCR technology that could scan, read and translate 
Russian documents. 

"Essentially, all previous (OCR) technologies rested 
on analyzing the geometry of characters and looking for 
pre-defined features that must be there," says Shill­
man. The letter A would be translated into a series of 
dots that would be matched against the image stored in 
the computer's memory. Problems would often develop 
when the character being read was malformed or the 
print surface was dirty. Shillman studied human eye 
movements and the process of human comprehension to 
determine how humans read characters and which 
parts of letters and characters carry the most impor­
tant information. Shillman then developed algorithms 
that could translate those characteristics into a comput­
er program and ultimately led to an OCR system that 
could distinguish letters even if a part is missing or 
blurred. "Dataman looks in the same place you would 
look. The application of OCR to industry required this 
type of breakthrough," says Shillman. 

With the technological basis for Dataman in place, 
Shillman formed Cognex in December, 1980, and had 
the first prototype running in July, 1981. This June, the 
company received $1 million in venture capital. At that 
time, the company had eight employees including 
William Silver and Marilyn Matz, scientists from MIT's 
Artificial Intelligence Lab, who implemented the 
software, and Robert Piankian, who designed the 
hardware. 

The company has a backlog of 30 orders and has 
shipped its first system to IBM. Applications include a 
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project with Unimation Inc. for a food-processing 
company. In that application, six intermixed flavors of 
packaged food go down a conveyor line. The Cognex 
system reads each package's label to determine flavor, 
and Unimation robots direct the packaged boxes to 
appropriate pallets. In another application, a Cognex 
system reads serial numbers of PC-board components to 
determine whether the components are in the right 
position and are right side up. 

Other applications include inventory monitoring, 
material handling, quality assurance and automated 
manufacturing. Dataman reads printed, etched, 
stamped, embossed and inscribed characters that 
match their backgrounds such as numbers stamped on 
~L • 

rn:rr MONTH lllJ MMS 
The feature article section of the September issue 

of Mini-Micro Systems will spotlight software: high­
level languages and development systems. Three 
major profile articles will be included, detailing 
database packages for microcomputers, work­
station furniture and portable operating systems 
for microcomputers . 

Other editorial features will include: 
• Fresh perspectives on languages and operating 

systems, including Ada, FORTH and UNIX. 
•Manufacturers ' views on software portability. 
• Close looks at MP/ M-86 and MS-DOS. 
• A look at a new, low-cost 32-bitter that uses new 

hardware and software architectures. 
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Macrolink offers stock 
availability on easy-to-install, 
plug-in memory boards for 
every Perkin-Elmer 3200 Series 
computer. All with the high re­
liability, tested performance, and 
pricing you 'd expect from the 
established world-wide leader 
in P-E interfaces. 

You can add a lMB or 2MB 
memory to your 3210, 3230, or 
3250. Or increase your 3220 or 
3240 capabilities with an extra 

256KB or 512KB. You'll appre­
ciate full compatibility with 
P-E's memory management and 
ECC. And Macro link quality. 
Our memories are built to ex­
acting standards, using mil style 
components. Each board is 
burned in, computer tested, then 
retested using the latest 
operating system. 

Find out more about our 
add-in memories. They're part 
of the largest family of P-E 
compatibles going - including m maetolink:'" 

COMM, high-performance tape 
and disk controllers, printer 
controllers, and more. Each 
product is shipped from stock 
with complete installation and 
maintenance information - and 
backed by a 1-year limited 
warranty. 

For facts by phone -
prices, too - call toll free 
(800)854-3332. In California, 
call (714) 634-8080. TWX 
910-591-1671. 

Macrolink Inc. 1150 East Stanford Court, Anaheim, California 92805-6687 
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·m1:waoNG 
DESKTOP DRIVE COULD 

RUIN YOUR REPU'l'ATION 
ATTBEOmCE. 



When your system is out cold because 
of a drive failure, your customers don't look 
at the facts. 

They look at the nameplate. 
Which is why, in today's critical desktop 

market, your good reputation needs a good 
disk drive company to protect it. 

That's where Shugart comes in. 
The company that invented the 5}11" 

drive. And now has over a million in the field. 
Plus more desktop drive experience than 
anybody in the business. 

And we've learned from it, too. 
How some drives need spindle locks, 

so you can move them around without head 
crashes. Others call for positive media 
insertion, to protect diskettes. And still others 
require write protect circuitry, to prevent 
accidental erasures. 

Put it all together and you get one of the 
lowest failure rates in the industry: 

You also get the broadest desktop line 
around. 

Starting with our super reliable SA400. 
Not only the original Minifloppy;™ it's the 
industry standard for low end personal com­
puters and office systems. And if you want 
to keep the cost low, but beef up storage and 

performance, try our do 
Or our new SA200. Les$ 

the height of a standard miru, it 
squeeze the same performance mt 
case. And at a smaller cost. 

Then there's our SA410 (single-si 
and SA460 (double-sided) 96TPI drives 
the most performance and capacity a Mini 
floppy can offer 

Our SA600, meanwhile, packs 
Winchester technology in a rugged, Mini­
floppy-sized package. So you get big system 
features. More throughput. And up to 12.76 
megabytes of storage. 

And there's more product on the way: 
All thoroughly supported, with applica­

tions experts, training technicians, and a 
worldwide field engineering force. 

So you can keep your good name, and 
we can keep ours. 

For additional information, contact 
Shugart Associates, 475 Oakmead Parkway, 
Sunnyvale, California 94086, or phone 
( 408) 733-0100. Hamilton/Avnet, authorized 
distributor. 

Shugart 
Right from the start. 
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Test system 
predicts drill wear 
By Eric Lundquist 
Associate Editor 

An Intel Corp. 8748 microprocessor has beeTl teamed 
with an acceleration meter at the National Bureau of 
Standards, resulting in a less-than-$500 test system, 
called Drill-Up, that predicts drill breakage and stops a 
drilling operation before damage occurs. 

The system uses an acceleration meter mounted on a 
work piece to analyze changes in vibration resulting 
from variations in drill speed. The system also warns of 
possible breakage, solving the problem of delay caused 
by broken and jammed drills. The NBS's research 
results are available on a nonexclusive basis. One 
company is attempting to develop the drill-wear test 
system into a commercial product, says Donald S. 
Blomquist, group leader with the NBS. The bureau has 
several projects aimed at integrated factory systems. 

At the NBS's machine shop in the Fabrication 
Technology Division, the system predicted in 49 of 50 
cases that the drill would fail two to 20 holes before the 
actual failure. As part of the testing procedure, more 
than 15,000 1-mm. holes were drilled with only a single 
drill failure, occurring when the system was inadvert­
ently disabled. 

The Drill-Up system, initially described in a publica­
tion of the Society of Manufacturing Engineers, uses 
components priced between $300 and $500, depending 
on the amount of metering desired, Blomquist says. 
The system essentially measures the amount of vibra­
tion in a work piece and compares those measurements 
to a specified threshold. When the threshold is 
exceeded a given number of times, the system is 
alerted and stopped. The system is limited to constant­
speed, constant-feed drilling systems. Changes in drill 
speed presage drill breakage, Blomquist says. 

A piezoelectric accelerometer mechanically coupled 
to a work piece picks up drill vibrations transmitted 
through the work piece. The possibility of a drill's 
breaking is determined by formulas based on time­
domain analysis of the accelerometer signal. A calibra-

DATAMEDm5 
And that means one source for your CRT 
terminal requirements. 

Since 1970, we've made the kind of 
terminals the market demands. 

SMART-GENERAL 
PURPOSE TERMINALS 

142 

FAMILY 
TEN 

BIGGER. 

A large selection of 80 and 132 column 
smart terminals which offer buffered 
transmission, function keys, visual 
highlighting, and editing that ease the 
host computer's burden. Some even 
come equipped with touch sensitive 
screens. And, all are upgradeable as 
needs grow. 

EMULATION 
Capability and more functionality than 
your DEC, DATA GENERAL, TELEVIDEO, 
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tion routine automatically adjusts to the normal 
amplitude or range of the signal. "Large amplitude 
accelerations synchronous with the drill rotation, have 
been found to be indicative of improper cutting. It has 
also been found that these accelerations may be caused 
by a dull drill or by ineffective lubrication. In most 
cases, drill breakage occurs in a short time if either of 
these conditions is allowed to continue," state Blom­
quist and Kenneth W. Yee, an electronics engineer with 
the NBS, in an SME technical paper. 

As described in the SME technical paper, operation 
begins as the accelerometer responds to vibrations 
generated in the drilling operation. The accelerometer's 
signal is amplified and transmitted to one input of an 
analog comparator. The comparator's reference voltage 
is supplied by a digital-to-analog converter driven by 
the 8748's automatic calibration routine. Signals that 
exceed the threshold generate a pulse that is in turn 
applied to an input of the microcomputer, which is 
continually monitoring the input for a pulse. When four 
sequential pulses caused by over-threshold signals are 
found, the system puts out a signal called "Up-Z," which 
actuates a relay connected to a retract button, stopping 

The NBS tool-wear sensing system rests on a machining center 
bed. The accelerometer, magnetically mounted to the work piece, is 
just to the left of the 1-mm. diameter drill. 

ADDS, LEAR SIEGLER, or HAZELTINE 
terminals at less cost. 

GRAPHICS 
Datamedia can supply you with the 
color or black and white graphics you 
need: block graphics for business pre­
sentations; more sophisticated bit map 
point-to-point graphics for display of pie 
charts and exotic diagrams. 

IBM 3270 BSC 
ALTERNATIVE 

Some of our family talk a different lan­
guage: binary synchronous communi­
cation on a remote basis in either stand­
alone or cluster configurations. 

, ... - "-"' ~ 

f,--~·--
~ 

the numerical control machine program. 
The Intel 8748's calibration routine allows the system 

to adapt to the signal strength of the accelerometer 
automatically, based on a level determined by the 
operator. When the normal drilling level is found, the 
system transmits the value to the DI A converter. • 

CUSTOM TERMINALS 
TO MEET YOUR SPECIFICATIONS 

If one of our terminals has to be "tuned" 
to marry with your applications software, 
we can build a special model to meet 
exact needs. 

Selection ... Ergonomics ... Flexibility 
... Support. .. our family is backed with 
nationwide on-site service by the RCA 
Service Company. Come prosper with the 
Datamedia family. Call or write: 
Datamedia Corporation, 7401 Central 
Highway, Pennsauken, NJ 08109. 
(609) 665-5400. 

OO"AM:DIA From the mater 
te1111inal mal•r. 

SHOW METHE 
WHOLE FAMILY: 

OSmart 
OEmulation 
OGraphics 
OCallme 

0 IBM Compatibility 
D Custom Terminals 
D Send Literature 

Title ____________ _ 

Company __________ _ 

Address ___________ _ 

City ______ State __ Zip __ 

Phone _________ ----

Return to: Datamedia Corporation. 740l Central Highway. 
Pennsauken. NJ 08109 (609) 665-5400 

.-., 
--...,--~----.._.. _ 

-
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FEATUB lllGll11GllTS 

PRODUCT PROFILESa Ever more powerful single-board computers 
are making systems integrators' lives easier. By creating new 
applications and better serving existing ones, SBCs will command 
a larger part of a microcomputer market that forecasters say will 
grow at 59 percent annually to reach $11 billion by 1986. Thanks 
to development in 16-bit microcomputers, bus configurations, 
high-capacity RAMs and peripheral-controller and arithmetic­
support chips, some SBCs challenge the power of multi-board 
minis. For a comprehensive survey, see the article on p. 147 ... 
Anyone who still has doubts about the immediacy or scope of the 
personal-computer revolution should have been at the 1982 
National Computer Conference. That more than 40 manufacturers 
should exhibit more than 60 products to serve a $2-million annual 
market growing at 30 to 60 percent is not remarkable. But the 
similarity of their offerings definitely is. Together these products 
define a new generation of personal computers, which is profiled 
beginning on p. 165. 

MICROCOMPUTIRSa A new microcomputer from Vector 
Graphic combines the 8-bit software compatibility of the Z80 
with the processing power of the 16-bit 8088 microprocessor. The 
Vector 4 supports 8- and 16-bit operating systems, with processor­
swapping and time-shared memory schemes to boost processing 
speed and graphics capability. An in-depth look at the Vector 4 
begins on p. 187 ... The new 16-bit microcomputers are widely 
held to be grown-up versions of 8-bit microcomputers. While true, 
this veiwpoint overlooks a significant aspect of 16-bit machines: 
functionally, they can often replace larger 16- and 32-bit 
minicomputers, not just 8-bit micros. For an explanation, see 
p. 191 . .. A microcomputer in a process-control application must 
pit its digital tools against a decidedly nondiscrete real world. 
The development and testing of such systems present a special 
problem: the processes to be controlled, with their widely ranging 
variables, are not often easily duplicated on the designer's bench. 
Hybrid microcomputers, detailed on p. 199, solve the problem by 
incorporating analog functions to simulate continuous, real-time 
processes. These added functions convert a microcomputer into a 
process-control applications-development laboratory. 

APPLICATIONSa The personal computer's potential in laboratory 
automation has been limited by a lack of 1/0 hardware that can 
be directly accessed by high-level language. Cyborg Corp.'s new 
integrated system for automated acquisition and control, with its 
LabSoft programming language, converts the Apple II to a 
personal laboratory work station. Seep. 205 for an 
explanation ... The analysis of underground rock formations is 
crucial to mining, drilling and storage applications. Unanticipated 
instabilities in a formation can quickly turn a multimillion-dollar 
effort into a worthless rock. Serata Geomechanics, a California 
mining consulting firm, has found a minicomputer to be the most 
cost-effective way to analyze information for its clients' projects. 
Seep. 225 for an interesting look at an interesting application. 
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1he lOOMM Winchester. 
Removable. Half Size. 
Half Price. Full Performance. 

It's here. Winchester capacity and performance at half the size, 
half the price. And yes, available in removable or fixed disc drives. 

The SyQuest 100mm (3.9") SQ306 packs five megabytes 
(formatted) in half the height of a 51/4" Winchester. And when 
the Q-Pak '" cartridge is full, just slip in another one. It's the best 
of both worlds-the reliability of Winchester with the transporta­
bility of removable cartridges. 

A better drive. 
SyQuest drives give you a better fit. Mount SyQuest drives 

almost anywhere. Under a keyboard. In your terminal. Fit two in 
one minifloppy space. SyQuest drives are only 1.625 inches high, 
4.8 inches wide, and 8 inches deep. 

Easy integration. The SQ306 has the same pin-outs, timing, 
data transfer rates, and track/sector formatting as industry­
standard 51/4" Winchester drives. Use standard Winchester 
controllers and interfacing procedures, standard miniftoppy DC 
pawer supplies. 

Better price/perfonnance. SyQuest delivers five megabytes 
with proven Winchester heads, positioning, brushless motors and 
air filtration. Buffered seek reduces average seek time to 75 
msec. But the cost is half of comparable 5 1/4" Winchesters. 

It Fits. 

Q-Pak '"-a better cartridge. 
Better reliability. Closed-loop servo with imbedded digital 

servo (Digilok '" ) ensures cartridge interchangeability while allow­
ing variable sectoring. Chromaflux '" graphite coated thin film 
metallic alloy discs protect against contamination. No long purge 
cycle required. 

Available now. 
SyQuest is shipping. In 1983 we will deliver more than 

250,000 drives. Second sources will be available. So order your 
evaluation units today. For more product information, circle our 
readers' service number. For delivery and pricing information, write 
or call Larry Sarisky, SyQuest Technology. 

CIRCLE NO. 115 ON INQUIRY CARD 



PRODUCT PROFILl1 
SINGLl·BOARD MICROCOMPUTIRS 

sacs: 
small but capable 

PATRICK KENEALY, Associate Editor 

Denser chips put more functions on fewer boards 

Ever more powerful single-board computers are 
making system integrators' lives easier. By creating 
new applications and better serving existing ones, SBCs 
will command a larger part of a microcomputer market 
that Creative Strategies International says will grow at 
59 percent annually to reach $11 billion by 1986. Thanks 
to development in 16-bit microcomputers, bus configu­
rations, high-capacity RAMs and peripheral-controller 
and arithmetic-support chips, some SBCs challenge the 
power of multi-board minis. Using fewer, more power­
ful chips than before, SBCs are still shrinking, and their 
compact form factors, low price and greater reliability 
are encouraging designers to put them into new and 

varied end-user products. 

Putting more hardware on a board 

The 8-bit processors are still most popular, but 16-bit 
chips are quickly gaining. Many boards use a 16-bit 
processor for computation and a second, 8-bit processor 
for 1/0. Popular 8-bit SBC chips include the NSC800, Z80, 
Z80A, 6502, 6809, 8085, 8085A and 8088. For 16-bit SBCS, 
LSI-11, LSI 4/11, TM9901l02, TMS9900, 68000 and 8086 
processor chips are most popular. 

SBC memories are larger than ever. Boards contain 
user-configurable assortments of RAM, ROM and 
EPROM. RAM capacities frequently top 128K, and 

SBCs can put much intelligence In small space. The CPU 65108 from Systems Innovations, Inc. (left), features a 6502 microprocessor, 24K 
of ROMIEPROM, BK of RAM and 40 110 lines, Including two shift registers, four counter/timers and 14 levels of Interrupt. Even so, it fits into a 
compact piece of process-control equipment (right). 
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The 8-bit processors are still most 
popular, but 16-bit chips are 
quickly gaining. 

ROMIEPROM capacities average roughly 32K. Some SBCs 
come with large memories soldered in place, but more 
and more vendors use socketed memories to give 
themselves pricing flexibility. 

Even more amazing than the amount of memory 
encountered on new SBCs is the number of secondary 
functions now performed on the same single board (Fig. 
1). New SBCs control 24, 40, 72 or more 1/0 lines and 
offer on-board RS232C, Centronics parallel and SDLC 
and HDLC interfaces. They provide programmable 
baud-rate generators, timers, interrupt control, memo­
ry mapping, real-time clock/calendars and space for 
optional arithmetic and floating-point co-processor 
chips. The Advanced Micro Digital Corp. Super Quad 
SBC features an integrated single- and double-density 
floppy-disk controller; many others will soon. 

Software and bus developments 

Two secondary influences also shaping SBC develop­
ments are so-called silicon software and new bus 
configurations. Increasing on-board memory capacities 
have encouraged vendors to put software as well as 
hardware into their SBCs. ROM-based monitor software 

Fig. 1. Dlgltal Equipment Corp.'s new 16-bit Falcon typifies the 
small, powerful new SBCs. It measures only 8.5 x 5.2 in. and uses an 
LSl-11 bus interface. The board contains 4K bytes of RAM; sockets 
for as much as 32K bytes of PROM or additional RAM; two serial 110 
lines; 24 lines of parallel 110 ; a 50-, 60- or 800-Hz line time clock; and 
a T-11 CPU. It sells for $521 in quantities of 100 and is sold through 
industrial distributors. 

Fig. 2. Sing le-board microcomputer form factors follow many industry-standard bus configurations. Clockwise from top left are the STD bus 
MCPU-800 from Miller Technology, the EXORciser bus PCU-6800 from Phoenix Digital, the Multibus MSC 8009 from Monolithic Systems and 
the S-100 bus 8086187 from Compupro. 

148 MINI-MICRO SYSTEMS/August 1982 



Test your 
word processing I.Q 
And discover how the advanced features of LEX-11 can 

increase your w-p capabilities. 
THE CHALLENGE: 

Almost any word processing 
software package will have such 
features as menus, editing, spelling 
error detection, list processing, cut 
and paste, automatic word wrap 
and automatic pagination ... 

... But can you tell the difference 
between run-of-the-mill software 
and a system that is really special? 

EEC SYSTEMS offers you this 
challenge! Test your word 
processing l.Q. 

THE QUESTIONS: 

D EDITING 
Which kind of 
editing operation 
is quickest to exe­
cute and easiest on the eyes of the 
word processing user? 

a) Full screen editing allowing for 
easy cursor movement 
around the screen? 

b) Moving the cursor around by 
doing a line count? 

c) Editing on the bottom line of 
text only? 

C'1 DOCUMENT 
~LAYOUT 

Whatever docu­
ment format you 
choose .. . you 
want to see what the finished article 
will look like. Should you ... 

a) View it on the screen as it 
would come out of the printer? 

b) Run it through a pre-processor 
to see what it looks like and 
then if you like it, print it? 

~KEYSTROKES F -::.-;, ~· I 
Using a well ~ ~ ..,;,., 
designed w-p 
system, how 
many keystrokes should it take to 
execute the most often used w-p 
functions? 

a) One easy stroke with 
no codes? 

b) Two or more with complex w-p 
codes? 

c) Three or more? 

~FLEXIBILITY 
As the business 
manager of your 
company, you 
would like to find w-p software that 
you can tailor to your company's 
specific needs. Should you ... 

a) Look for w-p software that 
allows you to change and 
add menus, and change 
function keys? 

b) Write your own custom 
software? 

0RETRIEVAL 
If you want to 
retrieve infor­
mation quickly 

.~... . .. ,. .. 
•• •• ••••• ..... - . 

from a large database, which w-p 
software should you choose? 

a) One that can access a partic­
ular record by going to it 
directly? 

b) One that searches through all 
the records on the database 
sequentially until it finds the 
right one? 

r.lCOMPAT­
L!JABIUTY 
As a manager of 
MIS, you want a 
w-p system that 
can be integrated with any other DEC 
compatable application software. 
Should you choose w-p software 
with ... 

a) ASCII formated files? 

b) Software which requires 
non-printing characters in it's 
file system? 

CIRCLE NO. 49 ON INQUIRY CARD 

f1 MATH 
Your company 
has a number of 
financial applica­
tions and is looking for a w-p package 
with math capabilities. Should you 
choose ... 

a) On screen calculating allowing 
for editing, storing and recall of 
equations, calculations integrat­
ed with your word processing 
applications? 

b) Software where the math capa­
bilities are tied to the list proces­
sing module? 

c) A separate math package? 

THE ANSWERS: 
If you answered "a" to all of 

the questions above, go to the 
top of the class. Chances are 
that you already use LEX-11 or 
are about to buy it. You know that 
LEX-11 is the ONLY word proces­
sing software that combines these 
advanced features ... and more ... 
in one software package. 

PUT OUR SOFTWARE TO THE TEST 
Call for a demonstration by 
modem in your office today. 
(617) 358-7782 (617) 443-6376 

~ 
~ 

EEC SYSTEMS INC. 
Dept. MIM, 286 Boston Post Road, Wayland, MA 01778 

LEX-11 is available under the 
following operating systems: RT-11 , 
TSX-Plus, RSX-11 M, RSTS/E, IAS, 
UNIX (both PDP-11 and VAX), IDRIS, 
VMS ... and it works in exactly the 
same way, with the same features for 
all operating systems, with your exist­
ing peripheral equipment. 



MuSYS 9i:ves 
S-100 the best 
in networks . .. 
with TurboDOS* 
With CP/M* compatible TurboDOS and MuSYS 
network slave boards you can turn any Z80-based, 
S-100 system into a superior multi-processor, multi­
user network. 
TurboDOS is faster than CP/M for system func­
tions. TurboDOS supports larger files (134 MB) and 
disks (1048 MB) and, unlike CP/NET*, it's compatible 
with nearly all 2.2 applications software. Many fea­
tures which are optional, extra cost or not available at 
all in CP/M are standard with TurboDOS. Add a 
MuSYS NET /82* and you've got a complete, hard­
ware isolated network slave including Z80A CPU, 
two serial ports and many other advanced features. 
For special applications an additional bank of 64K 
memory is available. 
Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our ex-; 
panding line of network slave boards. 
(Generous quantity/dealer discounts available.) 
·TurboDOS is a trademar1< of Software 2000. Inc. CP/M and CP/NET are trademarks 
of Digital Research. Inc. NET/82 is a trademar1< of MuSYS Cor;>. 

1451 Irvine Blvd., Suite 11 
Tustin, CA 92680 
(714) 730-5692 
TWX: 910-595-1967 
CABLE: MUSYSTSTN 
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See us at Mini/Micro '82, Booth 5013, 5015 

Two secondary influences shaping 
SBC developments are so-called silicon 
software and new bus configurations. 

is the rule rather than the exception for new SBCs, 
many of which offer on-board real-time multitasking 
operating systems. Intel Corp. and Digital Research, 
Inc., are working on a "CP/M chip" that could have 
revolutionary impact on the SBC market and the 
microcomputer market as a whole. 

Industry-standard bus configurations are numerous 
and getting more so. Popular standards include Multi­
bus, STD bus, S-100 bus, EXORbus, VERSAbus, LSl-11, 
Nova and TM990, and each requires a different SBC form 
factor (Fig. 2). With at least as many proprietary bus 
configurations available, designers often pick a bus 
based on its multi-vendor and market support rather 
than on its price/performance or design merits. 

The recent joint development of the VME bus 
configuration by Mostek Corp. , Motorola, Inc., and 
Signetics/Phillips may encourage other vendors to 
collaborate on bus standards before going into produc­
tion. Preventing the multi-vendor competition for 
"standard status" that has plagued the 5¥4-in. diskette­
drive industry should reduce vendor risks and increase 
system designer choices. 

The product tables 

Our product table was adapted from one that ran in 
the March 31, 1982, issue of our sister publication, 
EDN magazine. Mini-Micro Systems' version de­
scribes the CPU, bus configuration, memory, ROM­
software and secondary functions of each SBC to 
substantiate the trends noted in this overview. Space 
limitations require that both MMS and EDN limit each 
manufacturer to two entries. Consequently, we asked 
each vendor to present only its "latest and greatest" 
offerings. Despite this imposed limitation, the diversity 
of the minor and major manufacturers' products is 
apparent. System integrators' SBC selection process 
isn't getting any shorter, but it's getting more reward­
ing. • 

NEXT MONTH IN :M:MS 
The feature article section of the September issue 

of Mini· Micro Systems will spotlight software: high. 
level languages and development systems. Three 
major profile articles will be included, detailing 
database packages for microcomputers , work· 
station furniture and portable operating systems 
for microcomputers. 

Other editorial features will include: 
• Fresh perspectives on languages and operating 

systems, including Ada, FORTH and UNIX. 
• Manufacturers ' views on software portability. 
• Close looks at MP/ M-86 and MS-DOS . 
• A look at a new, low-cost 32-bitter that uses new 

hardware and software architectures. 
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SINGLE-BOARD MICROCOMPUTERS 

Manufacturer On-board ROM Circle 
Model Bus Processor memory (bytes) software Price Notes no. 

Ackerman Digital 316 
Systems 
AOS6809 S-100, 6809 2KROM Adsmon monitor $450 all memory, 1/0 completely 

IEEE-696 standard; Ads relocatable 
BASIC, $50; video 

driver, $30 

Adaptive Science Corp. 317 
Module 590ATP MODULASONE 6809 0 $329 comes with 6860 ACIA, 6840 

timer/counter 
Advanced Micro 318 
Devices 
95/4010 Multibus 8085A 0 Monoboard monitor maps 1 M byte of memory 

optional 

Advanced Micro 311 
Digital Corp. 
Super Quad S-100 Z80A 64KRAM, monitor standard $875 floppy-disk controller; 2 

2KROM serial, 2 parallel ports 
Super Slave S-100, Z80A 

IEEE-696 

Applied Business 320 
Computer Co. 
ASBC-65 EXORbus 6502 0 Aim-65 monitor $230 76 programmable 1/0 lines; 

optional battery backup for 8K of RAM 

Applied Micro 321 
Technology 
ST4102 STD Z80A 8KROM monitor/BIOS $495 AM 9519 provides interrllpl 

standard control; 8255 handles parahl 
110 

Central Data Corp. 322 
81017 Multibus Z8001 0 4K monitor, $120 $1045 9511 arithmetic processor 

optional 

Compupro Systems 323 
CPU86/87 S-100, 8086 standard, 8-level vectored $695 available in 8· or 1<>-MHz 

IEEE-696 supplementary interrupt controller, 3 versions; aocommoctatea 8· 
8087 optional interval timers and or 1 ~bit WOldS 

iRMX·88 kernel or 
CP/M-86 operating 
system standard 

Computer Automation 324 
LSI 4/11 MAXI-bus LS14/11 128KRAM floating-point $1600 piggyback option board 

firmware standard; ($1300) furnishes cycle-
BK 1/0 initializer stealing OMA, high-speed 1/0 
EPROM optional 

Creative Micro Systems 325 
9609 EXOAbus 6809 1KRAM, system monitor $595 provides 2 RS232 po\'16, 

6KROM standard 3 16·b1t timers 

9619 EXORbus MC68B09 2KRAM 
Cromemco, Inc. 326 
sec S-100 zao 1KRAM, monitor, control $585 serial interface, 

4KROM BASIC standard 5 programmable timers, 
vectored interrupts, 

241/0lines 

Cubit, Inc. 327 
6500-4 AIM-65 6502 4KAAM, $235 72user-programmable1/0 

2KROM lines, 5 tlmers 
Cybersystems, Inc. 328 
HPC 1085 Cyberbus 8085 1KRAM $162 offers OMA capability, 

diagnostic switches. status 
lights; buffered buses for 

driving external loads 

Data General Corp. 329 
MBC/1 Nova mN601 2KRAM console debug/ $800 full-duplex communicatiOn 

diagnostics optional with terminal via RS232 or 
current-loop Interface 

Datricon Corp. 330 
ACS-09-0EM STD 6809 0 0-FORTH, $100 $249 provides false-start bit 

direction, programmable 
serial 1/0 

ACS-12 STD 6800 1KRAM 0-FORTH, $100 $395 

Desert Microsystems, .-S1 
Inc. 
DM-6887 STD 8088 0 EXEC88multi- $995 optional s0B7 co-prooesaor 

tasking executi\<e, proYides high-&pefd math 
$195 fUnetions· compatible with 

8086 eottware 
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SINGLE-BOARD MICROCOMPUTERS 

Manufacturer On-board ROM Circle 
Model Bus Processor memory (bytes) software Price Notes no. 

Digital Acoustics, Inc. 332 
DTACK68000 proprietary 68000 4KRAM, floating-point $695 attached processor operates 

4KROM package standard with 6502 in PET and Apple 
µcs; 6502 controls normal 

bus 

Digital Equipment Corp. 333 
SBC-11/21 LSl-11 T-11 4KRAM KXT11-A2 $521 provides PDP-11 instruction 

development utilities set, 24-line 1/0 
optional 

Distributed Computer 334 
Systems, Inc. 
DCS-86/12 Multibus 8086 0 $1200 3 RS232 ports, 24 

programmable 1/0 lines 

Diversified Technology 335 
CBCS00/216 Multibus NSC800 16KRAM interactive operating $1488 complete CMOS design; 

system, FORTH 79, consumes less than 1 W 
monitor firmware, 

CP/M optional 

Dynamic Structured 336 
Systems 
DSZ-80 Multibus Z80A 64KRAM, bootstrap $1295 comes with CRT controller, 

4KROM printer interface, 
RS232 channel 

Enterprise Systems 337 
Corp. 
10804 STD 6502 1KRAM $355 32 programmable parallel 

latched 1/0 lines, 8 
handshake lines; ACIA and 
baud-rate generator; all !Cs 

socketed 

Forward Technology, 338 
Inc. 
FT-68M Multibus 68000 128K RAM, monitor standard; $2996 256K-byte version is $3495; 

2KROM FORTH real-time 10-MHz version is $3995 
monitor optional 

FT-86C Multibus 8086 4KRAM, FORTH real-time $1595 affords 24-sq.-in . breadboard 
8KROM monitor standard area; 2 serial interfaces 

provide sync or async 
communication 

General Micro 339 
Systems, Inc. 
GMS-6506 System-65 6502 4KRAM 6502 operating $489 interchange on-board GMS 

system optional modules to build systems 
with 6502, 6802, 6809 or 

Z80CPUs 

Godbout Electronics 340 
CPU86/87 S-100, 8086 0 80130 operating $675 operates at 10 MHz; 8-MHz 

IEEE-696 system firmware for version is $525 
8087, iRMX-86 

kernel, CP/M-86 
optional 

Heurlkon Corp. 341 
MLZ-91A Multibus Z80A 64KRAM $2495 all 1/0 devices dynamically 

mapped to CPU; optional 
GPIB interface handles 15 

devices 

Hewlett-Packard Co. 342 
2106AK proprietary 2901 bit slice 128KRAM $2250 distributed-intelligence 

architecture; performs 1 M 
instructions/sec.; runs same 

software as HP-1000; 
optional 1 M-byte RAM board 

is$5000 

lntelCorp. 343 
iSBC86/30 Multibus 8086 128KRAM $3800 2 iSBX connectors interface 

to Multimodules 

iSBC88/25 Multibus 8088 4KRAM $1295 2 8-blt interfaces operate with 
Multimodule boards 

Intercontinental 344 
Microsystems Corp. 
CPZ-48000 S-100 Z80A 0 $1095 floppy-disk controller (single 

or double density), real-time 
clock, 2 sync and 6 async 1/0 

channels 
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SINGLE-BOARD MICROCOMPUTERS 

Manufacturer On· board ROM Circle 
Model Bus Processor memory (bytes) software Price Notes no. 

Lamar Instruments 345 
Superkim AIM-65 6502 4KRAM, Kim-1 monitor $475 EPROM resides anywhere in 

2KROM standard; Apple II memory above 2000H; built-
downloading routine in interface handles audio-

optional tapel/0 

Logical Devices, Inc. 346 
QCB-9 S-100 6809 2KRAM, Qbug debug monitor $299 1 AS232 port, 2 parallel 

2KAOM standard ports, 16 decoded address 
lines 

Measurement Systems 347 
& Controls 
CPC-2610 S-100, Z60A 0 $495 4 serial, 2 parallel 1/0 

IEEE-696 channels ; 2- or 4-MHz 
operation 

Mlcrobar Systems, Inc. 348 
DBC68K-80 Multibus 68000 2KRAM $2050 dual-bus architecture allows 

operation with zero wait 
states at 6 MHz; memory-

management option Is $900 

Midwest Micro-Tek, Inc. 349 
PC-88/12M Multibus 8068 64KRAM, terminal $1595 comes with dual-density 

4KROM monitor/debugger, floppy-disk controller, 22 
CP/M driver standard programmable 1/0 lines 

Miller Technology 350 
MC PU-800-03 STD ZSOA 64KRAM 2K monitor, $40; $1175 24 1/0 lines, serial in1elface 

2K BASIC, $55 

M·80 Z80 128RAM(2K M-80 monitor, Tiny 
RAMand2K BASIC standard 

ROM 
optional) 

Mizar Designs 351 
MDl66CV Versabus 66000 126KRAM, MDl66DM debug $1260 parallel 1/0 brought to 

6KROM monitor standard 34-pin connector 

VME6100 VME 68000 0 $610 provides RS232 port and 
strap-selectable bus priority 

Monolithic Systems 352 
Corp. 
MSC8007 Multibus ZBOA 32KRAM, $1000 watchdog timer set to 1 O 

2KROM msec. allows monitoring of 
program, system failures 

MSC8009 Multibus ZSOA 32KAAM $1196 on·board floppy-disk 
formatter/controller handles 

double-, single-density 
formats 

Mostek Corp. 353 
MDX-CPU3 STD Z80A 64KRAM, $695 full-handshake RS232 port; 

2KROM buffered 1/0; supports 16 
software-selectable memory 

configurations 
VME-SBC 66000 16K EPROM, 8 byte-wide memory sockets 

12KRAM standard 
Motorola 354 
Semiconductor 
Products, Inc. 
Micro module 17 EXORbus 6809 0 monitor, debug. $495 parallel 1/0 compatible with 

program linkage, Opto 22; 6840 satisfies 
RAM allocation counting, timing 

optional requirements 
VM02 Versabus 68000 128KRAM $3900 extend 1/0 channel (50-pin) 

to 50 ft. without performance 
degradation 

Mu Sys Corp. 355 
Nel/82 S-100 Z80A 126KRAM, bootstrap loader, $1995 floating-point processor, real-

2KROM transfer protocol time clock ; operates as 
standard ; MuDOS network processor 

optional 
Nllllonal 356 
Semiconductor Corp. 
BLC·86/12B Multibus 8086 32KRAM $2000 dual-port RAM with lockout 

provides system security; 2 
BLX connectors support 

expansion 
CIMbus NSC800 2KRAM BLMX·SO operating CMOS circuitry with 

system optional watchdog timer, 8 vectored 
interrupts 
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I DO YOU GET 
EN YOU ADD 

ETHERNET TO DECNET? 

Now there's a way for your DECnet'~ 
VAX'" or DECnet-HM systems to inter­
connect directly on Ethernet. It's called 
ETHERWA'f" and it's available today 
from Interlan. 

With ETHERWAY, the full architecture 
of DECnet can be merged with the high 
performance, direct connectivity of 
Ethernet. .. with no changes to standard 
DECnet software. 

Furthermore, integrated with 
Interlan's Unibus and Qbus Ethernet 
controllers, ETHERWAY provides these 
important features: 
• Supports full DECnet Phase III func­

tions, including routing, remote termi­
nals and network management. 

• Concurrent use of the Ethernet con-
troller by DECnet and non-DECnet 
protocols and applications. 

• Permits use of multiple Ethernets for 

applications requiring high network 
availability. 

• Includes automatic installation/ 
verification program and complete 
user documentation. 

ETHERWAY is one of a broad line of 
DEC compatible hardware and software 
products from Interlan for local area 
networking. Our high performance sec­
ond generation Ethernet controllers 
provide the most intelligent network 
interfaces in the industry today 

If you are now using or considering 
DECnet-VAX or DECnet-HM, you should 
have the complete details on the spe­
cific advantages of ETHERWAY. 

For complete details, call Interlan or 
return the coupon. 

TM ETHERWAY is a trademark and development of 
TECHNOLOGY CONCEPTS, INC. , Sudbury, Mass. 
TM DECnet and VAX are trademarks of Digical 
Equipment Corp. 

CIRCLE NO. 74 ON INQUIRY CARD 

r------------, 
I want to get my DECnet sys­
tems onto ETHERNET today. 

Send ETHERWAY informa­
tion to: 
Name _ __________ _ 

Title ____ __ ~-----
Company ________ _ _ 

Address ___ _______ _ 

Ciry ___ _ State __ Zip __ _ 

Have a rep call me at: ______ _ 

INrER~~ 
INt: M4KE NET\NORKS IMJRK. 
160 Turnpike Rood. Chelmsford. MA 01824 
[617) 256-5888 TELEX 95-1909 
Eastern Regional Sales Office: 
10 Kearney Rd .. Suite 24. Needham, MA 02194 
Western Regional Sales Office: 
2091 Business Center Drive. Suite 100. Irvine, CA 92715 

INTERNATIONAL DISTRIBUTORS: 

ADCOMP AG. Switzerland 01/730 4B48 
Transduction ltd .. Canada 416-625-1907 
Data Translation ltd .. England [Burnham) 06286 3412 
YREL. France 956.81.42 

L
Stemmer Elektronik . West Germany 089/ 8060 61 
____________ _J 
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The System 831 provides the ulti ­
mate link between UNIX and the 
68000 microprocessor on the IEEE 
696/S-100 bus. The resulting blend 
is a multi-user, multi-tasking com ­
puter with incredible power and 
versatility. 
THE SOFT POWER OF UNIX 
The UNIX operating system is versa­
tile, simple and productive. Its built­
in file system of highly uniformed 
sets and subsets of directories are 
arranged in a hierarchical tree-like 
structure. The Berkeley c-shell has 
been added to enhance communi­
cation between you and the operat­
ing system. A unique record lock­
out system has been implemented 
to prevent more than one user from 
accessing the same record in a multi-

DUAL SYSTEMS CORPORATION 
Sales represenlatives in 
most metropolitan areas. 

- y 

user I multi-tasking environment. 
Now, with the 68000's 32-bit internal 
architecture, Unix becomes state of 
the art on the DUAL System 83 1. 

THE HARDWARE 
An On-Board Memory Management 
Unit and a scatter-loading technique 
are used to allow efficient process­
ing for multiple users performing 
mu ltiple tasks. An inte rrupt-driven 
DMA disk controller speeds the sys­
tem 's throughput with up to 80MB's 
of Winchester storage. An intelligent 
interrupt-driven I / 0 controller (with 
a 256 Byte FIFO buffer on input, and 
a DMA channel on output) takes 
the strain off the CPU for I / 0, and 
eliminates any danger of lost 

characters. The 20-slot bus allows 
for expansion; • up to 3.3 MB's of 
directly addressable RAM • M ultip le 
Sl04-DMA boards add four users 
per slot • Other S-100 peripheral 
cards may be added for system 
flexibility. 
DUAL DELIVERS 
The Dual System 83 1 hardware has 
been designed from the ground up 
with the Bell UNIX operating system 
in mind. The System 83 / is no engi­
neering pipe-dream; we've been 
shipping the power package since 
February 1982. So, if you've been 
looking for the missing link be­
tween UNIX and the 68000, search 
no further. For technical infor­
mation, or a quotation, please call 
or write to: 

system reliability I system integrity 

OEM and Dealer pricing 
is available. 2530 San Pablo Avenue • Berkeley • CA 94702 • (415) 549-3854 • 172029 SPX 

• UNIX is a trademark of Bell 
Laboratories and is supported on 
the DUAL System 83 by UniSoft 
Systems of Berkeley, Ca. 



SINGLE-BOARD MICROCOMPUTERS 

Manufacturer On-board ROM Circle 
Model Bus Processor memory (bytes) software Price Notes no. 

NEC Electronics USA, 357 
Inc. 
BP-0186 Multibus 8086 128KRAM monitor optional $2595 optional arithmetic 

co-processor; 24 program-
mable 1/0 lines 

Nortek, Inc. 358 
PCP·11E LSl-11 Z80A 16KRAM, FORTH-Hke $655 

4KROM operating system, 
programming 

language standard; 
remote bisync 

tenninal package 
optional 

Omnlbyte Corp. 359 
OB68K1 Multibus 68000 32KRAM real-time, multi· $1495 uses same 1/0 arrangement 

tasking operating as Motorola MEX 68 KDM 
system with editor, design module 
assembler, linking 

loader, utilities: 
$1800 

Peroom Dllta Co., Inc. 3IO 
SBC/9 SS-50 6809 1KRAM Psymon monitor $200 6802 ~p opllonal 

Standard 
Phoenix Digital Corp. 361 
PC4-6800·08 EXORbus 6800 8KRAM $750 features gate-array address 

map generation; 3 
counter/timers, clock logic 

PCU-6809 EXORbus 6809 2KRAM, MDB-6809 monitor $725 provides real-time 
2KROM debugger standard clock/calendar 

Pro-Log Corp. 312 
7880 STD Z80A 2KRAM, $175 1G-msec. llmeraul'8uM• 

4KROM background lmeror 
debounc:er; 250-naec. cloClk 

RCA Solld State Div. 363 
CDP18S601 COSMAC CDP1802 4KRAM comes with crystal-controlled 

clock, power-on reset, 
expansion interface 

Rockw911 lntlll'NltlMal .. 
RM65 RM65 6502 2KRAM BASIC, FORTH $190 

optlonel 

Smoke Signal 365 
Broadcasting 
SCB-69 SS-50 6809 1KRAM, MON69/69D monitor $299 optional floating-point 

2KROM standard processor, 20K of 
EPROM/ROM, real-time 

clock 

SSM Microcomputer -Products, Inc. 
CB2 S-100 Z80 0 $344 extended addr911 llnes 

address more !Mn 141< of 
memory 

Synapse Corp. 367 
CPU-6805 C44 146805E2 1KRAM, $325 CMOS computer with 8 

2KROM analog inputs, 8 digital 1/0 
lines; EPROM is power· 

switched for battery 
operation 

CPU-800 C44 NSC800 1KRAM, interrupt handling $425 NSC810 port chip supports 
2KROM routines 22 1/0 lines; on-board voltage 

regulator has current limit 
and foldback at 200 mA; all· 
CMOS design with switched 

EPROM 

Systems lnncMtlona, -Inc. 
CPU65/06 AIM~ 6502 8KRAM, MTM65 multi-tasking $255 

2KROM monitor standard 
Texas Instruments, Inc. 369 
TM 990/1 OOMA TM990 TMS9900 4KRAM, Tibug monitor $598 TMS 9901 provides 

4KROM standard programmable system 
interface 

TM990/102 TM990/102 128KRAM TM 990/404 monitor $1650 Pascal, Power BASIC, TMS 
standard W330R, real-time executive 
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SINGLE-BOARD MICROCOMPUTERS 

Manufacturer On-board ROM Circle 
Model Bua Processor memory (bytes) software Price Notes no. 

Transwave 370 
K-8073 STD INS8073 1KAAM, complete utilities $388 real-time date clock, 24-line 

8KAOM firmware, Tiny BASIC programmable 1/0 
microinterpreter 

standard 

........ DlglalCofp. 371 
SKCIS SAB 8085 0 Includes 256 bytes of volatile 

RAM, 256 bytes of 
l'IOl'Mllatlle, battery-backed 
RAM: 22 parallel 1/0 lines 

Wlntek Corp. 372 
6801 proprietary 6801 2KROM C-NET $199 8-bit D/ A, 12-bit ND 

communications conversion; 3-function timer; 
protocol, 1/0 handler parallell/O 

standard .,_.. 373 
19+ Z80A 1KRAM 2 full.duplex serial por1s 

standard; floating-point, 
arithmetic units optional: 
model 1882+ fealures 

SK RAM 
1868+ proprietary Z8001 12KRAM SOOK-baud sync 

communication: operates as 
either master or slaw in 

multiprocessor environment 
Zlatach Corp. 374 
ZT7805 STD 8085A 0 monitor PROM with $650 4 modem-control lines act 

GPIB, serial drivers as AS232 drivers; GPIB 
optional bus interlace 

z.m. 375 
ZX-ICW5 Multibus 8085A 0 monitor on CP/M· $550 3 ZBX sockets meet Intel 

compatible bootstrap sex specifications 
optional 

THE INFORMATION GENERATION! 

••• with dy-4's family of microcomputers 
Introducing dy-4's ORION - a powerful new family of turn-key 

systems that can solve your data handling requirements today and 
tomorrow. Specifically designed for maximum versatility the ORION 
general purpose microcomputer 5ystem delivers increased capacity and 
high-performance characteristics that provide a comprehensive solution 
to your expanding micro-system needs. 

Boasting a broad selection of system features and total communi­
cation capability using the dy-4 System "Local Area Network", the 
ORIONs built-in flexibility allows systems expansion capabilities as 
your business needs grow. 

Family system features include 4M Hz ZSO cpu, 64 k bytes of 

memory, dual RS 232 C ports and a variety of floppy, Winchester and 
'RAM' Disk storage capability. The entire ORION family also provides 
system and functional expansion by offering compatibility to 'STD Bus' 
cards. As a standard feature the innovative ORION family offers the 
CPM 2.2 operating system with various applications, software 
packages, and multi user operating systems as options . 

Family options include the 512 k byte RAM Disk; various 110 
port options (RS 232, Parallel, RS 422, A l D converters etc.); and 
memory expansion to 128 k bytes. dy-4's ORION family ... changing 
the way you think about micro systems. For a F ~ 
personal presentation contact your nearest rep: ~ v. 

Ashby Associates, Inc. 
Dayton. Ohio (513) 252·5627 
Cleveland (Lyndhursl). Ohio (216) 461·0826 
Highland . Michigan (313) 887-8729 

J.E. Hurlbut Co. 
Golden , Colorado (303) 279-7796 
Tempe, Arizona (602) 968·5962 

Electro-Tec'1 Marketing Assoc. 
Chicago. llllno1s (312) 588-4535 
Store. Corp 

Prelco 
Toronto. Onl (416) 678·0401 
Ottawa. Onl. (613) 226·3491 
Monlreal. P 0 . (514) 389·8051 
Digital Solutions Inc. 
Houston, Texas (713) 784-8875 
Dallas. Texas (21 4) 980-1984 
Austin , Texas (512) 451-0755 

dy-4 SYSTEMS INC. 
dy·4 Systems 
Ottawa.Ont (613) 728-3711 
Tracan 
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Th• Beams Company 
Des Moines, Iowa (515) 255-1148 
Shawnee Mission, Kansas (913) 631-0200 
St. Louis, Mo. (31 4) 569-1060 

Salt Lake Cily, Utah (802) 973-4443 
Applied Micro Technology Inc. 
Woodland Hiiis. Ca (213) 888·2027 
Orange County. Ca (714) 995·7099 
San Diego. Ca . (717) 223·2632 

Weslwood , Mass. (617) 329-3454 
Wright Marketing Company, Ltd. 
Gaithersburg . Maryland (301) 840-1928 
Southern Engineering Assoc iates Inc. 
St Petersburg. Florida (813) 577-7700 

CIRCLE NO. 37 ON INQUIRY CARD 

Toronlo. Onl (416) 625-7752 
Monl•eal. P 0 (514) 694·5343 
W Vancouver. B.C. (604) 926-3411 
Ollawa . Onl (613) 722·7667 
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PERSONAL DESK·TOP COMPUTERS 

Personal compulers: 
a new generation 

e1nerges 
PATRICK KENEALY, Associate Editor 

The integrated desk-top microcomputers that characterized NCC '82 
have defined a new generation of personal computer 

Anyone who still has doubts about the immediacy or 
scope of the personal-computer revolution should have 
been at the June, 1982, National Computer Conference. 
As usual, NCC was hot, noisy and crowded, but, as 
usual, the physical concentration of so many computer 
industry manufacturers in one place made industry 
trends easy to spot. Just as NCC '79 seemed dominated 

by CRT terminals, NCC '80 by Winchester disks and NCC 

'81 by matrix serial printers, NCC '82 will be remem­
bered as the year personal computers were every­
where. That more than 40 manufacturers should exhibit 
more than 60 products to serve a $2-million annual 
market growing at 30 to 60 percent is not remarkable. 
The similarity of their offerings definitely is. Together 

Major microcomputer structural forces of the 1980s 

Issues facing 
microcomputer 

market suppliers 
of the 1980s 

Source: Creative Strategies International 

Microcomputer developments in the 1980s will reflect economic, competitive and technological pressures, according to Creative Strategies 
International, a San Jose, Calif., market-research firm. CSl's recent study identified a U.S. market potential for under-$15,000 microcomputers 
in excess of 25 million units, and predicted that between 1981 and 1986, microcomputer performance levels will quadruple. Over the same 
period, prices will fall 20 percent per year. 
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Heaven knows, there's enough people 
out there who offer them. 

But before you make a decision, you 
should know about one computer com­
pany whose only business is to help you 
make the most of UNIX. 

Plexus. 
Because we focus on nothing but 

UNIX, we can offer more in terms of perfor­
mance, business opportunity and support. 

A case in point: 
Our P/25 and P/40 minicomputer sys­

tems. From the ground up, they're made for 
UNIX. With a multiprocessing architecture 
that complements the multiprogramming 
abilities of UNIX- as it overcomes typical 
performance bottlenecks of disk transfers 
and terminal interactions. 

So you can handle up to 24 terminals, 
dozens of programs and a multitude of 
processes. All simultaneously. All at full 
speed. And all at a cost per user less than 
half that of most minicomputers. 

But we realize performance isn't every­
thing. Which is why we planned for some­
thing else. 

Your growth. 
Our multiprocessing architecture, for 

instance, lets you keep adding performance 
-without ever starting over. And we made 

it possible for you to grow on your own 
terms- instead of someone else's- by 
designing our minicomputers around not 
just UNIX, but the other standards of the 
industry. 

From the standard Multibus interface. 
To standard communication and network­
ing protocols. To standard software pack­
ages like COBOL, BASIC and C. 

And then take support. Because when 
it comes to UNIX, we have it all. Full soft­
ware engineering support, UNIX software 
maintenance and even a software referral 
service for your OEM programs. 

Fact is, of all those someones who offer 
UNIX, we're the only ones who support not 
only it, but you-with a field engineering 
force that'll back you up no matter what 
field you're in. 

Not that we have to stop there. If you're 
serious about UNIX, contact us: Plexus, 
2230 Martin Avenue, Santa Clara, CA 
95050, ( 408) 988-1755. And we'll be glad to 
tell you about all the other no-nonsense 
advantages we off er. 

To us, UNIX isn't part of being all 
things to all people. It's everything. 

IPILIEXIU~ 
UNIX is a trademark of Bell Laboratories. Plexus Computers, Inc. is licensed to distribute UN IX under the authority of Western Electric Company. 
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New WINCOS controller achieves 
51/• '' Wlnchater and Ooppy control 
with a single board. 
The new WINOl5 system &om ABO provides complete 
RLOl/02 and RX02 emulation with one dual-wide board. 
So now you can combine 5li4" Winchesters with 5li4" 
floppy backup for the exact disk system package you 
need. It's like getting a floppy controller for FRBB! 

The WINCOS board plugs right into your OBC cpu 
to provide disk system capacities ranging &om one 
5-MB Winchester and a .5-MB floppy to two 10-MB 
Winchesters and two .5-MB floppies. 

ABO offers you a complete system: cables, 
controller, drives, and documentation. Or 
buy just the WINCOS board and add your 
own Winchester or floppy drives. It's easy, 
because ABO supports any industry· 
standard drive interface. 

Q-Bus® and UNIBUS® 
compatlbllity. 
The WINC05 board is fully trans· 
parent to DBC operating software 
and diagnostics, and Q-Bus® 
compatible. A quad-wide UNIBUS® 
version will soon be available. 

WINCOS offers you the highest 
data throughput of any 
Winchester/floppy disk system 
around-259 Kilobytes per 
second over the entire disk­
and much, much more! 

Domestic Sales Offices: 
Los Angeles 213-907-8811 
Houston 713-688-0700 
Detroit 313-352-4290 
New Jersey 201-238 -6322 
New England 617-256 -1700 
Washington, D.C. 301 -760-4310 
Chicago 312 -565-1718. 

For instance: complete accom· 
modation of all OBC' s future 5li4" 
media through microcode changes 

only; an on-board bootstrap; DC 
drive motors for worldwide use 

without hardware changes; support 
of DBC' s 22-bit addressing for later 

memory expansion; plus integral 
diagnostics and format routine. 

Call or write AED today for 
more information on WINC05. 

OEM quantity discounts available. 
"'Reg . trademark of Digital llquipment Corp. 

© 1982. Advanctd Electronics Design, lnc. 

ADVANCED 
ELECTRONICS 

DESIGN, INC. 
440 Potrero Avenue , Sunnyvale , CA 94086. 
Phone 408-733-3555 'Il!lex 357-498. Outside 

California, Hawaii and Alaska call 800-538-1730. 



A personal desk-top computer provides 
stand-alone processing, storage and 
110 for one user in a compact, desk-top 
or smaller package. 

these products define a new generation of personal 
computer. 

What's personal? 

Personality, like beauty, is in the eyes of the 
beholder. The term personal computer means many 
things to many people, but recent introductions point to 
a consensus .among hardware vendors that Mini -Micro 
Systems has firmed up into a working definition: a 
personal desk-top computer provides stand-alone pro­
cessing, storage and 1/0 for one user in a compact, 
desk-top or smaller package. Unlike general-purpose 
processor plus stand-alone dumb-terminal systems 
offered by Cromemco, Inc., Vector Graphic, Inc., Ohio 
Scientific, Inc., and others, personal desk-top comput­
er s are designed primarily as single-user systems. 
Unlike the home computers sold by Atari, Sinclair 
Manufacturing Co., Texas Instruments Inc. and others, 
personal desk-top computers include significant memo­
ry and storage in their base models and support wide 
varieties of commercial, scientific and office-oriented 
software. Personal desk-top computers may be porta­
ble, but unlike the Sony Corp., Panasonic Co., Azur­
data, Inc., and Sharp portables, desk tops don't 
sacrifice significant functionality for portability. 

The more than 70 personal desk-top computers 
described in the accompanying table define a cohesive 

microcomputer submarket. The mean price of the units 
in the table is $4474, with a standard deviation of $2154. 
More than 70 percent of the units sell for between $2900 
and $5500 (Fig. 1). Price is not par t of Mini-Micro 
Systems' functional definition, but it is an important 
part of the market's competitive definition. 

Basic hardware 

All of the machines in our profile feature four main 
functional components: a processor with significant 
RAM, an alphanumeric keyboard, a multi-line (usually 
80-column x 24-line) display and one or two integral 
storage devices. 

Personal desk-top computers use a variety of 8-, 16-
and 16-/32-bit microprocessors (Fig. 2). Zilog, Inc., Z80 
processors are used in more than one-third of the units 
offered, and more than half are still 8-bit machines. 
Machines based on 16-bit Z8000, 8086, 8088, Digital 
Equipment Corp. LSI-11 and TI/9900 micros have 
emerged as a class separate from the low-end 8-bit 
micros, and recent introductions by IBM Corp., DEC, 
Wang Laboratories, Inc., and Commodore Business 
Machines underscore the growing popularity of 16-bit 
processors. Many "16-bit machines" are really dual­
processor systems that use a 16-bit chip for computa­
tion and an 8-bit chip for 1/0 processing. 

A handful of desk tops including products from 
Corvus Systems, Inc., C.I.E. Systems, Hewlett-Pack­
ard Co. , Fortune Systems, Radio Shack and Wicat 
Systems use the Motorola MC68000 16-/32-bit micro­
processor and achieve performance levels of roughly 1 
million instructions per sec., much higher than 16- and 
8-/16-bit machines. 

Ninety-five percent of the desk tops provide 64K 

Personal desk-top computer prices 
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Fig. 1. Desk-top computer prices are clustered in the $2500 to $5000 range between home computers and multi-user systems. The spread 
above should narrow even further as competitive pressures intensify. 

MINI-MICRO SYSTEMS/August 1982 165 



Many '16-bit machines' are really 
dual-processor systems that use a 
16-bit chip for computation and an 8-bit 
chip for 110 processing. 

bytes or more RAM in their basic configurations. 
Maximum memory capacities of 256K and 512K bytes 
are common, and a few of these single-user units 
address lM byte or more of main memory. Off-line 
capacities, like memory capacities, are impressive and 
similar for most machines. 

The 5Y4-in. diskette is the preferred storage medium, 
although a few models use 8-in. diskettes, and some 
portable units use bubble-memory cartridges or micro­
diskettes. Formatted capacities for the 5Y4-in. diskettes 
range from BOK to 400K bytes. The 320K- and 160K-byte 
capacities are the most popular, but the lack of 
standardized 5Y4-in. diskette formats has made soft­
ware portability for the desk tops a problem. Eight-in. 
diskettes use much larger form factors, but thanks to 
their standardized format, reliability and lM-byte-level 
capacities, they have made a comeback recently in new 
products from Radio Shack, Victor Business Products 
and NEC Information Systems, Inc. 

The last two functional hardware components-the 
display screen and the keyboard-reflect the influence 
of ergonomic as well as electronic considerations. 

~o1a1a.,. ....... 
tar pu-a 411111--pg.&era 
(share or models offlll'lld ror s&le> 

CJCJCJCJCJCJOCJCJOOCJOOO 
D CJ CJ Dc:J CJCJO CJ CJ CJ 0 CJ CJ 
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0 
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Fig. 2. Personal desk-top computers use diverse microprocessors 
for 8-, 8-116-, 16-132- and 32-blt processing. Zi/og 's 8-bit Z80 is the 
most popular desk-top microprocessor in terms of units offered for 
sale, but the 6500 series (used In Apple computers) is the most 
popular in terms of units sold. Various 16-bit micros are gaining 
popularity in single- and multi-processor desk-tops, and the Motorola 
68000 is emerging as the standard 16-132-bit desk-top micro. 
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Commodore 

Microcomputer market shares for the large business market 
segment will reflect the growing involvement of corporate DP 
managers in the micro acquisition process. International Resource 
Development, a Norwalk, Conn., research firm, recently found that 80 
percent of the DP managers it surveyed expected to develop 
selection criteria and buying policies for their companies' personal 
computer purchases. The DP managers' preference for direct sales 
organizations, familiar vendors and quantity discounts should please 
established vendors such as IBM, DEC and Xerox, but may threaten 
independent computer dealers and retailers. 

Except for the portables, displays are almost universal­
ly 12-in. (diagonal) models that display full so-column x 
24- or 25-line formats. Two-thirds of the units offer 
graphics capabilities in the 600 x 240 pixel range, and 
character legibility is much better than even last year's 
terminal and personal-computer displays. Enthusiastic 
market response has made green-phosphor screens the 
rule rather than the exception. 

Color displays are standard on only a handful of 
machines but optional on many. Whether standard or 
optional, they usually provide eight or 16 colors and add 
roughly $1000 to a unit's retail price. 

In keyboards, thin is in. Today's keyboards (almost 
all detachable) are low to the desk to reduce arm and 
wrist strain, and many feature wrist pads for added 
comfort. They provide better tactile feedback than the 
keyboards on most CRT terminals and many office 
typewriters and offer audible feedback and n-key 
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THE OEM-FRIENDLY COMPUTER. 
BEFORE WE BUILT IT, WE LISTENED 

We asked hard questions. Of you. Of your customers. 
We learned that the easier a system is to use, the 
better it is for OEM's. Because you have better things 
to do than hold your customers' hands. 
Your customers wanted simplicity. BMC put every­
thing in one package: The computer, with up to 256K 
RAM. Full ASCII keyboard and numerk keypad. 
640 X 200 pixel-addressable RGB CRT with graphics 
capabilities in 64 colors and hues. An on-board 
workprinter. Dual, double-density 5 W' floppies. 
Or a 400 Kbyte floppy and 10 Mbyte hard disk. 

They wanted bundled software. So we started with 
the only CP/M®Operating System that fully sup­
ports color graphics. Then we added Select™ Word 
Processing, SuperCalc;M a mailing list manager, 
and the PEARL™ program generator. Plus BMC 
Extended Color BASIC and BASIC-80. Or, you 
can sell the system with your software alone. 
Programs waiting for a system? Our 30 user­
programmable softkeys make systems simple. Not only 
that, BMC's are cartridge 
programmable. And we can 
provide you with EPROM 
cartridges. It's cheap for you. 
Easy for them. And it makes 
an excellent sales feature: 
Plug-and-go. 

Select is a trademark 
of Select Information 
Systems, Inc. 
SuperCak is a trademark 
of Sorcim, Inc. 
PEARL is a trademark of Relational 
Systems, Inc. 
CP/M is a registered trademark of Digital 
Research, Inc. 

One-supplier support. Color graphics printers, light 
pens, 16-bit µ,p, bi-sync communications equipment, 
you name it. Even multi-user capabilities. All from 
BMC. Plus nationwide third-party field service that 
assures your customers of help when they need it. 
And, our Hotline gives you a single toll-free number 
for technical support. 

Ready when you are. The BMC computer is 
manufactured by one of Japan's leading electric and 
electronics companies. They've been in business for 
103 years. And they're planning their bicentennial. 
Which means we'll be here as long as you need us. 

We listen. You told us what you wanted. Your cus­

BMC 
tomers told us what they 
wanted. That's how we 
built BMC Business 
Computers. Our 
business is to listen 

BUSINESS MICROCOMPUTER DIVISION 
OF TECHNOWGY GROUP, INC. 

to your business. 
And respond. 

860 East Walnut 
Carson, CA 90746 

(213) 323-2600 

CIRCLE NO. 123 ON INQUIRY CARD 



The display screen and the keyboard 
reflect the influence of ergonomic as 
well as electronic considerations. 

rollover as well. Most keyboards offer numeric keypads 
and many dedicated and user-definable function keys. 
Some function keys are illuminated, some have remov­
able keycaps, and others are dynamically labeled on the 
bottom row of the display screen. 

The software story 

The personal desk-top computer software story can 
be aptly labeled a tragedy, a comedy or a history, 
depending on hardware. The tragedy is the very 
serious scarcity of third-party or even vendor software 
for many of the 68000-based systems. The comedy is in 
trying to get software that fits both the processor and 
the diskette format for a single- or multiprocessor 
16-bit system. The history is happy in that large 
numbers of off-the-shelf packages have been developed 
for all 8-in. diskette-based and many 5¥4-in. diskette­
based, 8-bit systems. 

Third-party software vendors adapt their packages 
for hardware systems based on their perceptions of the 
current or future market share of those systems. Most 

hardware vendors have plenty of pre-adapted third­
party or internally developed software ready when 
they announce their new systems, but other vendors­
large (DEC) and small (Fortune Systems) alike-­
promise that software for their machines will be ready 
by the planned first shipment dates. 

None of the manufacturers we've examined seem to 
be acting in bad faith, but even considering the 
existence of thousands of roughly standardized (CP/M­

compatible) packages, software is not keeping up with 
hardware. The personal-computer market may spawn 
the software shortage analysts have been predicting for 
years. 

Now that the NCC dust has settled, the software 
problems should be solved quickly. In CP/M and, to a 
lesser extent, MS/DOS, the industry has existing 
standards. They work well in the 8-bit world, and the 
16-bit micro software problem is more one of adopting 
and formatting than beginning again. UNIX is emerging 
as a standard in the 68000-based world, and the general 
trend is for hardware and third-party software houses 
to work more closely together to their and the buyers' 
mutual benefit. Most 16- and 16-/32-bit machines are 
shipped with more than enough software to make them 
productive, and the freedom of software selection 
enjoyed in the 8-bit market should reach the 16-bit 
market by year-end. • 

PERSONAL DESK-TOP COMPUTERS 

Manufacturer 
Model 

Apple Computer 
Apple II 

Apple Ill 

Atari 
800 

BMC Computer 
if800 

Canon USA 
CX-1 

168 

Screen 

12-in.; green 
standard; 40 x 24 

format; upper-case 
only 

12-in.; green 
standard; 80 x 24 

format 

40 x 24 format 

12-in.; green 
standard; 8 colors 
optional ; 80 x 25 

format 

Auxlllary Processor Software 
Storage 

2 51/4-in ., 140K- 6502 w~h 48K-to Apple DOS 
byte diskettes 256K-byte memory 

2 51/•·in ., 140K- 6502A with 128K- Apple DOS 
byte diskettes to 256K-byte 

memory 

AOS 

2 51/4-in., 400K- Z80A with 64K-to CP/M, MP/M, 
byte diskettes 120K-byte memory CP/Net, BASIC, 

FORTRAN, APL, 
COBOL, Pascal , 
Condor, Select, 

Pearl, Graf-it 

Price Notes 

$2420 price includes 
monitor,2 

diskette drives 

$4264 price includes 
monitor 

$3700 

$4170 integrated printer 
standard; 8-color 
version optional 

Clrcle no. 397 

Clrcle no. 398 

Circle no. 400 

12-in.; green 2 51/4-in ., 320K- 6809 with 64K-byte MCX, BASIC, Text $4995 
standard; 80 x 24 byte diskettes memory Editor, CROFF 

format 
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Manufacturer 
Model 

CIESystems 
680/10 

Commodore Business 
Machines 
BX128 

BX2S6 

The Computerist 
FOCUS 

Corvus Systems 
Concept 

Data General Corp. 
MPT/100 

Digital Equipment 
Corp. 
Professional 32S 

Rainbow 100 

Professional 3SO 

Screen 

12-in.; green 
standard, amber 
optional ; 80 x 24 

format 

12-in. ; green 
standard; 80 x 2S 

format 

12-in.; green 
standard; 80 x 2S 

format 

12-in.; B&W 
standard; 80 x 24 

format 

1S-in.;B&W 
standard; 90 x 72 
or 120 x S6 format 

12-in.; green 
standard 

12-in.; green 
standard, color 

optional 

12-in.; green 
standard, color 

optional 
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Auxiliary 
Storage 

1 sv.-in., 10M-byte 
Winchester, 1 SV. 

in., SOOK-byte 
floppy 

2 SV.-in ., 1 OSOK-
byte diskettes 

2 sv.-in., 1osoK-
byte diskettes 

2 SV.-in. ; 320K-
byte diskettes 

2 SV.-in., 360K-
byte diskettes 

2 sv.-in .• 400K-
byte diskettes 

2 sv.-in., 400K-
byte diskettes 

2 SV.-in. , 400K-
byte diskettes 

Processor 

M68000 and 808S 
with 128K-byte 

memory 

6S09 with 128K- to 
2S6K-byte 

memory; Z80 
optional ; 640K-byte 

external memory 
optional 

8088 and 6S09 with 
128K- to 2S6K-byte 

memory; Z80 
optional ; 640K-byte 

external memory 
optional 

6809 with 1 SOK-
byte memory 

M68000 with 2S6K­
to S12K-byte 

memory 

microNova with 
64K-byte memory 

LSl-11 /23 with 
2S6K-byte memory 

8088 and Z80 with 
64K- to 2S6K-byte 

memory 

LSl-11 /23 with 
2S6K-byte memory 

Software 

UNIX System Ill , 
REGULUS, PRO-
IV, VERSADOS 

BASIC4.0 
standard ; CP/M, 
CP/M-86, USCD 
Pascal optional 

CP/M-86, CP/M, 
USCD Pascal 

DOS, Editor, Macro 
Assembler, 

debugging monitor, 
compiled and 

interpreted BASIC 

Omninet network 
package, Edword, 

CP/M emulator, 
LogiCalc 

MP/OS, BASIC, 
FORTRAN, Pascal , 

Editor, debugger 

P/OS (RSX-11 
subset), BASIC-

Plus 2, FORTRAN, 
DIBOL, 7S 
application 
packages 

CP/M-86/80, 
Select, MBASIC, 

Multiplan, C, 
MS/DOS 

P/OS (RSX-11 
subset), BASIC-

Plus 2, FORTRAN, 
DIBOL, 7S 
application 
packages 

Price 

$S200 

$299S 

$349S 

$499S 

$S3SO 

$399S 

$324S 

$499S 

Notes 

expandable into 
4-user and multi-
user CIE systems 

music 
synthesizer, IEEE 

interface 

music 
synthesizer, 
IEEE-488 
interface 

a network work 
station that also 
functions as a 
stand-alone 

personal 
computer 

2SM-byte 
Winchester disk, 

otherDG 
peripherals 

optional 

color monitor, 
floating-point 
adapter, bit-

mapped 
graphics, real-

time 
serial/parallel 

interface optional 

SM-byte 
Winchester disk, 

color monitor, 
additional 

floppies optional 

telephone 
management 

system, SM-byte 
Winchester disk, 

color monitor, 
floating-point 
adapter, bit-

mapped 
graphics, real-

time 
serial/parallel 

interface optional 

Circle no. 402 

Clrcle no. 404 

Circle no. 405 

Clrcle no. 406 

,- -

----= Circle no. 407 

Clrcle no. 408 

Circle no. 409 

Circle no. 410 
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You can take it with you. 
Because the all-new Teleram 3000 is the first truly 
portable personal computer that operates every­
where, a Teleram Office is anywhere. Wherever 
business wants or needs to be. 

Taking it with you. 
Weighing less than 9 lbs. and hardly bigger than a 3" 
notebook, the Teleram 3000 is easy to take ... in a 
standard briefcase. For operation anywhere on inter­
nal rechargeable batteries. For capabilities as 
powerful as desk top computers. 
While others are stuck at their desks, take your Tele­
ram Office home. Work on the way. In cars, planes, 
anywhere. 

Leaving it behind. 
Look at the spec 's for the Teleram Of­

fice Station. For interface with 

~~~;;=!!!~...:networks and pe-
~ ripherals . 

Plus, cost­
effective of­
fice pooling 
potential. 

In your office or out, the Teleram 3000. With non­
volatile bubble memory up to 256kbytes. A standard­
size keyboard. Flat panel display of 80 character 
lines. Standard CP/M* applications without modifica­
tions. More desirable features than hand-held and 
suitcase models put together. More versatility than 
any desk top. 

The Teleram Office. The heavenly place and way to 
do business. 
Specifications: 
The Teleram 3000: 8 lbs.-13 oz. 13" x 9:Y." x 3W' 
Powered by 5-10 hr. internal battery, auto cigarette lighter or 
110/220 VAC 
Typewriter keyboard plus numeric/cursor keypad & 16 soft 
function keys 
64k RAM/4K ROM 
128k or 256kbyte non-volatile bubble memory 
4-line x BO-character Liquid Crystal Display (LCD) 
RS232C Interface (communications or printing) 
CP/M 2.2® operating system 
Expansion capabilities 
Teleram Office Station which contains 
floppy disks and/or Winchester disk drive. text/graphics 
CRT display, additional bubble memory, networking and 
add1t1onal communication interfaces 

TELE RAM 

·cP/M is a trademark of Digital Research. 
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Teleram Communications Corporation 
2 Corporate Park Drive White Plains . NY 10604 

(914) 694-9270 TELEX 646658 
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Manufacturer 
Model 

Digital Microsystems 
DSC-3/F 

Durango Systems 
SOO Series 

900 Series 

Eagle Computer 
BC-1610 

Eagle II 

Eagle Ill 

Eagle IV 

EagleV 

Epic Computer 
Products 
PSISOOO 

Fortin Electronics 
Fort 16 

Screen 

9-in.;B&W 
standard 

9-in .; green 
standard; SO x 24 
or 64 x 16 format 

9-in. ; green 
standard; SO x 24 
or 64 x 16 format 

12-in. ; green 
standard; SO x 25 

format 

12-in.; green 
standard; 80 x 24 

format 

12-in.; green 
standard: SO x 24 

format 

12-in.: green 
standard; 80 x 24 

format 

12-in.; green 
standard; 80 x 24 

format 

12-in.; green 
standard; 80 x 25 

format 

12-in.; SO x 25 
format 
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Auxlllery 
Storage 

2 S'l•·in., 307K-
byte diskettes 

2 51/•·in .. 1 M-byte 
diskettes 

1 51/•·in. diskette, 1 
51/•·in. Winchester, 
17M or 14M bytes 

2 51/•·in ., SOOK-
byte diskettes 

2 S'l•·in., 390K· 
byte diskettes 

2 5'/•-in .. SOOK-
byte diskettes 

1 S'l•·in., 7.SM·byte 
Winchester disk; 1 
51/•·in., 780K-byle 

floppy 

1 SV.-in., 1 SM-byte 
Winchester disk; 1 
51/•·in., 780K-byte 

floppy 

1 51/•·in., 10M·byle 
Winchester disk; 1 
S'l•·in., 616K·byle 

floppy 

2 51/•·in ., SOOK-
byte diskettes 

ProceMOr 

ZBOA with 64K-byle 
memory 

S-bit with 65K-byte 
memory 

8-bit with 65K-byle 
memory 

SOS6 with 12SK-
byte memory 

Z80 with 64K-byle 
memory 

ZSO with 64K-byte 
memory 

Z80 with 64K-byle 
memory 

ZSO with 64K-byte 
memory 

zeo wtth 2soK- to 
1250K-byle 

memory; Z8000 or 
M68000 optional 

SOS6 with 512K-
byte memory 

Softw8re 

BASIC, COBOL, 
PL/1, FORTRAN, 
Pascal, Microplan, 
Wordstar, Select, 
Selector V, DBMS 
II, payroll, general 
ledger, payables 
and receivables 

packages 

DX-S5M, CSTAR 
BASIC 

DX-SSM, CSTAR 
BASIC 

CP/M, MP/M, 
Oasis-16, XENIX, 

MS/DOS, iRMX-S6, 
all IBM Personal 

Computer software 

Spellbinder, WP, 
UltraCalc, 

electronic spread 
sheet, B BASIC 

Spellbinder, 
Accounting Plus 

Spellbinder, 
Accounting Plus 

Spellbinder, 
Accounting Plus 

CP/M,UNIX 

CP/M-S6, XENIX, 
Micrel DBMS, 

BASIC, Pascal , 
FORTRAN, RPG, 

COBOL, PL/1 , 
application 
packages 

Price 

$3995 

$S250 -
$9950 

$11,000· 
$14,000 

$5000 

$2995 

$5995 

$8995 

$9995 

$10,000· 
$12,000 

Not• 

a portable, 30 lb. 
unit; can be 

integrated into 
Digital 

Microsystem's 
HINet local·area 

network 

includes integral 
printer, diskettes 

integral solid-font 
(model 900) or 

dual-mode 
(model 900XR) 
printer standard 

accepts 2 
additional 

terminals under 
limited conditions 

asmanyas4 
expansion 

terminals may be 
added; graphics 

capability 
optional 

a dual 51/•·in. 
Winchester disk 
(SM bytes each) 

system is 
available 

----Circle no. 411 

Circle no. 412 

Circle no. 413 

Circle no. 414 

Clrcle no. 415 

Circle no. 416 

Circle no. 417 

Circle no. 418 

Circle no. 419 

Circle no. 420 
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Hewlett-Packard on 
High-Performance Graphics 

Now you can see the big picture, 
Simply 6ytouching a button. 



or l/5000th of it. 

The new HP color graphics terminal 
has so much power built right in that 
you can stop straining the resources 
of your CPU. 

For instance, you can store a 2500 
square foot diagram, look at the 
whole thing on the screen, then zoom 
down to less than a square foot of it. 
Without waiting for a host CPU to 
recalculate and transmit vectors. 

In that respect, our new HP 
2700 is almost like an electronic 
microscope. With the ability to 
build a picture using more than 
a billion addressable points, you 
can imagine what detailed 
images it can hold. And once 
they're defined, you'll have extra­
ordinary graphics flexibility at 
your fingertips. 

Creative graphics 
made easy. 

We combined vector list and raster 
graphics technologies to give you the 
best of both high-quality color and 
sophisticated local graphics manipu­
lation. And we've programmed a vari­
ety of high-level graphics functions in 
the terminal that allow you to pick, 
move, scale or rotate an object with­
out tieing up the computer. Or your 
programmers. 

Our optional graphics editing soft­
ware saves you even more time and 
effort. It lets you edit any type of 
picture locally, from floor plans and 
bar charts to structural designs and 
PC layouts. Add our graphics tablet, 
and you can input drawings to the 
terminal, choosing different pen tips, 
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area fills and line types. For presen­
tation graphics, our Autoplot/2700 
gets the job done fast. Again, just 
using local power. 

Once you get the picture, you 'll 
have plenty of ways to convert it to 
print. At HP, we make a broad range 
of color plotters and thermal or raster 

hard copy printers. And we provide an 
interface to support cameras, making 
it easy to take 35mm slides, instant 
prints and large photos. 

Enough colors 
for Michelangelo. 

Just think what he'd have created with 
the 4096 colors the HP 2700 offers! 
You can mix and match them, and 
display up to 16 at the same time. 

Selected colors can be stored in the 
terminal as a palette, then recalled 
with a single command. 

Once the data has been entered 
in the terminal, multiple views can be 
displayed through as many as 255 
'windows' on the screen. For example, 
a whole printed circuit design can 

appear in one window, and a detail 
in another. 

Have it your way. 
We designed the HP 2700 to be 
extremely adaptable for sys­
tems. In fact, we'll help you cus­
tomize it with a wide variety of 
HP peripherals and interfaces. 

You can get up to 992K bytes 
of graphic storage in the termi­
nal, and add mini discs, printers 
and plotters. As we make them 
all , you'll find them easy to 

integrate. Since we also service 
them all, it's that much easier to 

keep them working together. 
Its tremendous local power 

makes the HP 2700 ideal as 
a graphics system terminal. 
You can call up data, dis­
play it graphically, manip­
ulate it locally, then send it 

back to the computer. 
The best way to get the whole picture 

is by calling your local HP office for a 
hands-on demonstration. Or write for 
our brochure to Tom Anderson , 
Hewlett-Packard, Dept. 08144, 974 
E. Argues Ave., Sunnyvale, CA 94086. 
You'll see how much experience HP 
has for you to draw on. 

Ff/OW HEWLETT 
~~PACKARD 

CIRCLE NO. 67 ON INQUIRY CARD 
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HPT-150 
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Manufacturer 
Model 

Fortune Systems 
32:16 

Franklin Computer 
ACE 100 

Heath 
H-B9 

Hewlett-Packard Co. 
HP9B26A, 9B36A 

125Series 

Hitachi of America 
MB-6B90 

IBM Corp. 
5120 

Personal Computer 

Intelligent Systems 
Corp. 
lntecolor 3651 

174 

Screen 

12-in.; green 
standard; BO x 25 

format 

no screen or 
monitor 

BO x 25 format 

7-in. 

12-in.; green; BO x 
24format 

PERSONAL DESK-TOP COMPUTERS 

Auxlllary 
Storage 

1 5Y•·in., BOOK­
byte diskette; 

second diskette 
optional 

Processor 

M68000 with 128K­
to 1 M-byte memory 

Software 

UNIX-based 
operating system, 
BASIC, COBOL, 

FORTRAN, Pascal, 
C, For:Word, 

Multiplan 

4 5%-in., 143K­
byte diskettes 

6502 with 64K-byte Apple II-compatible 
memory 

1 5v.-in., 160K­
byte diskette 
standard; 2 

external drives 
optional 

dual ZBOs with 
4BK- to 64K-byte 

memory 

264K-byte, 5Y•-in. M6BOOO with 64K-
diskette to 512K-byte 

2 external 5Y•·in., 
248K-byte 
diskettes 

memory 

ZSOA with 64K-byte 
memory 

CP/M 

HPL,BASIC, 
graphics, Pascal 

CP/M, VisiCalc, 
graphics, WORD 
125, BASIC, LINK 

12-in.; 16 colors 2 external 5Y•-in., 6B09with 32K-byte BASIC 
SOK-byte diskettes memory 

9-in.; 64 x 16 
format 

12-in.; green 
standard, color 

optional; 80 x 24 
format 

1 5%-in., 320K­
byte diskette 

(second diskette 
optional) 

13-in.; multi-color; single 5Y•·in., 90K-
64 x 32 format byte diskette 

BOBB with 48K- to CP/M, IBM DOS, 
256K-byte memory BASIC 

8080A with 64K 
byte8RAM 

FCS, DISK BASIC, 
75 ISC packages 

Price 

$4995 

$1595 

Notes 

supports 1-4 51/• 
in. diskettes, 1-4 
5M-/10M-/20M­
byte Winchester 
disks, 1-4 B-in. 

disks; color 
monitor, bit­

mapped 
graphics, 
Ethernet 
controller 
optional 

hardware-, 
software­

compatible with 
Apple II, features 

upper-, lower· 
case character, 
numeric pad, 
VisiCalc keys 

$1925 sold in kit form; 

$B950 

available 
assembled as the 

Z89 for $2895 

model9836A 
($11,950) 

features 12-in. 
screen, dual 

diskettes 

other models 
feature higher 

density diskette 
drives or 

Winchester 
drives; integral 
thermal printer 

optional 

$3395 foreign fonts, 640 

$3995 

x 200 dot 
graphics, 

peripheral device 
circuit boards, 

light pen optional 

price includes 2 
320K-byte 

diskette drives, 
green monitor, 

system unit 
keyboard; variety 
of IBM and third­
party software, 

peripherals 
available 

$3300 light pen, 
additional 5114-

and 8-in. diskette 
drives optional 

- a 
Circle no. 422 

Circle no. 423 

Circle no. 425 

Circle no. 427 

Circle no. 428 

Circle no. 430 
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PLAYING THE PERCENTAGES 

CyNet/BDST: DEC-Compatible Software and 
Remote Hardware for SCADA System Integrators 
In the competitive world of SCADA system de­
velopment, meeting customer deadlines, bud­
gets and expectations is the key to success. Now 
systems engineers and managers can be win­
ners in that world with Multi Tronics' CyNet/ 
RDS software and hardware package. CyNet: 
Software 'l'hat Gives You An Edge. CyNet 
provides you with a healthy percentage of the 
foundational SCADA software you need, sav­
ing you development time and money. It's a 
FORTRAN-programmable software 
package with two interdependent 
parts: a central real-time database 
manager, and a coupled commu­
nications program that han­
dles routine data acquisition and 
control chores such as mes­
sage formatting, polling and 
error detection. It's standard­
ized, debugged, and modular, so 
you can simply plug it into the 
PDP-11/RSX-llM operating system 
without complicated software integra­
tion. And that means you've got more 
time to spend on other projects-for 
a higher percentage of profits. B.DS-
1600 B.TUs: Field Hardware 
'l'hat Beats 'l'he Odds. Multi 
Tronics' field-proven RTUs have 
a great record for precise data 
acquisition and communica-

+ - • -• 
• 

x --

tions in harsh environments. These workhorse 
units consist of a microprocessor-based trans­
ceiver/controller, trustworthy power supply, and 
pulse frequency/pulse duration, digital and an­
alog I/O, serial and FSK communications, and 
memory expansion boards that can be tailored 
to do any SCADAjob. Up to 256 RDS-1600s can 

be linked into a full-scale sys-
• tern that can beat the odds on 

downtime, and make a sure 
thing of system flexibility and 

data reliability. CyNet/B.DS: 'l'he 
• High Percentage Move. The 
Cy Net/RDS combination can satisfy 

your customers' needs, and satisfy 
your need to improve your bottom 

line. It's the only available combina­
tion that's debugged, tested, ready to ac­

cept application code, and able to handle 
any industrial process control, 

factory automation or other 
field task. CyNet/RDS ... as close 
as you can get to a sure thing. 
From Multi Tronics. 6444 

Sierra Court, P.O. Box 2295, 
Dublin,CA94566. ( 415) 829-3300 

TWX 910-389-6892. © 1982 Multi 
Tronics. DEC and RSX-11 Mare trade­

marks of Digital Equipment Corpora­
tion. CyNet/RDS is a registered trademark 

of Multi Tronics 

• > < -r· 
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Every type of computer and 
peripheral- mini/ micros, disk 
drives, tape drives, printers, inter­
faces, CRTs-will be on display 
at the Invitational Computer 
Conferences, the only one-day 
regional seminar I displays 
directed exclusively to the needs 
of the quantity buyer. During the 
1981/1982 series, over 8,000 
OEMs attended the conferences 
to receive a concentrated, close­
up view of the newest computer 
and peripheral equipment pre­
sented by forty of the world's top 
manufacturers, as well as to 
attend a program of technical 
seminars covering the latest state­
of-the-art technology. 

Some of the biggest names in 
the computer industry exhibit 
their products at the Invitational 
Computer Conferences. Shouldn't

1 

you be there this year with: 

Able Computer Technology, AVIV, AED, 
BASF, Century Data, Charles River Data, 
Cipher Data, Computer Devices, Com­
puter Memories, Control Data, Cynthia 
Peripherals Corp., Data Electronics, 
Inc ., Data General, Data Systems Corp., 
Dataram, Documation, DEC, Distribu ­
ted Logic, Emulex, H-P, Hazeltine, Hi-G, 
Information Products Systems, Kennedy, 
MPI, MOB Systems, Megavault, MFE, 
Monolithic Systems, Mostek, NEC, 
Okidata, Pertee, Pioneer Magnetics, 
Priam, Printronix, Quantum, Remex, 
Rotating Memory Systems, Scientific 
Micro Systems, Seagate Technology, 
Shugart, Siemens, Storage Technology, 
Mannesmann Tally, Tandberg Data, 
TEC, Tecstor, Telex, Trilog and Universal 
Data Systems. 

AT THE 
INVIWIONAL 
COMPUTER 
CONFERENCES 

u 

The schedule for the 
1982/ 1983 Series is: 

Sept. 8, 1982 
Sept. 28, 1982 
Oct. 11, 1982 
Nov.3, 1982 
Nov.8, 1982 
Jan.20,1983 
Feb.1,1983 
Feb.3,1983 
Feb.28,1983 
Mar. 29, 1983 

Newton, MA 
Chicago, IL 
Westchester, NY 
Palo Alto, CA 
Denver, CO 
Orange County, CA 
Dallas, TX 
Houston, TX 
Atlanta, GA 
Ft. Lauderdale, FL 

Invitational 
Computer 
Conferences 

Invitations are available from participating companies or the ICC sponsor. For further information contact 
B. ]. Johnson & Associates , Inc ., 3151 Airway Avenue, #C-2 , Costa Mesa, CA 92626 (71 4 ) 957-0171 
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Manufacturer 
Model 

ITT UK Basildon 
3030 

Jonos 
Courier 

Micro Application 
Systems 
MA Scot 

Micro Source 
M6000P 

NEC Information 
Systems 
Advanced Personal 
Computer 

PC-8001A 

Nlssel Sangyo 
America 
KDS-7860 

North Star Computers 
Advantage 8/16 

Screen 

12-in.; green 
standard, color 

optional ; 80 x 24 or 
132 x 24 format 

9-in .; 80 x 25 
format 

5-in.; B&W 
standard; 40/64/80 

x 20 format 

9-in.; green 
standard; 80 x 24 

format 

12-in.; green 
standard, 8 colors 
optional ; 80 x 25 

format 

12-in.; 8-color 
RGB; 80 x 25 or 72 

x 25format 

12-in. ; 
monochrome 

standard, color 
optional; 80 x 25 

format 

12-in.; green 
standard; 80 x 24 

format 
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PERSONAL DESK· TOP COMPUTERS 

Auxlllary 
Storage 

sv.-in. diskette 

2 3V2-in., 322K-
byte diskettes 

2 5V•-in., BOK- or 
160K-byte 
diskettes 

2 sv.-in ., 386K-
byte diskettes 

1 8-in., 1 M-byte 
diskette (second 
diskette optional) 

2 sv.-in ., 139K­
byte diskettes 

2 8-in ., 1182K-byte 
diskettes 

2 sv.-in ., 360K-
byte diskettes 

Processor 

ZBOA or 8088 with 
64K- to 256K-byte 

memory 

ZBOA with 64K-byte 
memory 

6801 or 8086 with 
as much as 1 M-

byte memory 

zeo with 64K-byte 
memory 

NEC(8086-
compatible) with 

128K- to 256K-byte 
memory 

Z80-compatible 
with 32K-byte 

memory 

8086 with 128K- to 
512K-byte memory 

eoee or zeo with 
128K- to 320K-byte 

memory 

Software 

CP/M, MP/M, BOS, 
MicroCOBOL, 

Pascal , FORTRAN, 
MBASIC,WP 

packages, 
business-
application 
packages 

CP/M 

BASIC 

CP/M 2.2 

CP/M-86, 
MS/DOS, 

Accounting Plus, 
Benchmark, 

Microplan, dBase II 

N-BASIC 

CP/M-86, MS/DOS 

Graphics CP/M, 
GOOS/BASIC, ASP, 

MS/DOS 

Price Notes 

5M- to SOM-byte 
hard disks, 16-
color display, 
graphics, light 
pen, foreign 
keyboards 

$2995 a 19V2 lb. 
portable 

computer 
featuring 5 STD 
bus expansion 
slots; modem, 

analog, memory, 
graphics , CPU 
cards, integral 
30-cps printer 

optional 

$3999- a portable 
$9999 computer 

featuring display, 
keyboard , dual 

diskettes, printer, 
modem 

$3900 a portable, 8-slot 
STD bus 

microcomputer; 8-
in. diskette drive, 
color capability, 

sv.-in . 
Winchester, 

M68000 
processor 

upgrade optional 

$3298 8-color model 
with 2 diskettes is 

$4998 

$3545 price includes 

$2700 

$4099 

keyboard, CPU, 
2 diskette drives , 
RGB monitor, 1/0 

unit 

color monitor, 
10M-byte integral 
Winchester disks 

optional ; 
marketed 

through large 
OE Ms 

system with 1 5V•-
in. diskette and 1 

SM-byte 
Winchester is 

$5499 

Circle no. 431 

Circle no. 432 

Circle no. 433 

Circle no. 434 

Circle no. 435 

·- . 
- H ~.... ~" '. --- ...... 

Circle no. 436 

Circle no. 437 

Circle no. 438 
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Manufacturer 
Model 

Advantage 

Olivetti 
M20 

Ont el 
1505, 1507 

Onyx Systems 
Sundance 

Ortrona 
Attache 

Osborne Computer 
Osborne 1 

Radio Shack 
TRS-BO model 16 

TRS-80 model Ill 

TRS-BO model 11 
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PERSONAL DESK-TOP COMPUTERS 

Screen Auxiliary 
Storage 

Processor 

12-in. ; green 2 51/4-in . diskettes Z80A with 64K-byte 
standard; 80 x 24 memory 

format 

12-in.; white or 
green standard ; 8-

color optional 

12-in.; green; BO x 
25format 

12-in.; green 
standard; 80 x 24 
or 132 x 24 format 

5V2-in .; green 
standard; BO x 24 
or 40 x 24 format 

5-in.; green 
standard; 52 x 24 

format 

12-in.; green 
standard; BO x 24 

format 

12-in. ;64x 16 
format 

12-in.; BO x 24 
format 

1 51/4-in. , 320K­
byte diskette 

(second diskette 
optional) 

· 2 5V•-in ., 500K-
byte diskettes 

1 5V•-in., 6.7M-byte 
Winchester; 1 10M-

byte, v.-in. 
cartridge tape 

2 5V•-in ., 1BOK-
byte diskettes 

2 5V.-in., 102K-
byte diskettes 

1 8-in., 1250K-byte 
diskette (second 
diskette optional) 

2 5V.-in ., 184K-
byte diskettes 

1 B-in., 416K-byte 
diskette (3 external 
diskettes optional) 

Z8001with128K­
to 512K-byte 

memory 

BOB5wijh 16K-to 
64K-byte memory 

ZBOA with 64K-byte 
memory 

ZBOA with 64K-byte 
memory (plus 10K-

byte dedicated 
graphics memory) 

Z80A with 64K-byte 
memory 

M6BOOO and ZBOA 
with 12BK- to 

512K-byte memory 

Z80 with 48K- to 
64K-byte memory 

ZBOA with 32K- to 
64K-byte memory 

Software 

CP/M 

M20 BASIC-8000 
(interpreted version 
of MBASIC), PCOS 

MOOS/BO, 
HOOS/BO, OPL, 

BASIC, FORTRAN, 
CIS COBOL, CP/M 

CP/M, Oasis, 
COBOL, BASIC, 
Onyx business 

applications 

CP/M, Word Star, 
BASIC compiler, C, 
Charton, Pascal , 

FORTRAN, 
COBOL, FORTH, 

Valet 

CP/M, Word Star, 
Mailmerge, 
SuperCalc, 

CBASIC, MBASIC 

TRSDOS, TRS-80 
ARCNET, TRS-BO 

model II 

TRSDOS, Radio 
Shack and third-
party software 

TRSDOS, Radio 
Shack and third­
party software 

Price Notes 

$3599 

Circle no. 439 

$2965 

Circle no. 440 

1507 offers Circle no. 441 
mullitasking 

software 

$6995 Sundance 11 , a Cl multi-user 
system, also 

available 

~ 
Circle no. 442 

$3995 a 19V2 lb. 
portable 

computer; DC 
power adapter, 
battery pack, 

accessory pouch 
optional ; 

graphics and 
Circle no. 443 

special character 
sets standard 

$1795 a 24 lb. portabl" 
computer; battery 

pack, double-
density diskette 
drives optional 

Circle no. 444 

$4999 slave terminals, 
hard disks. other 

peripherals 
available 

Circle no. 445 

$2495 basic models (4K 
bytes) without 

diskettes sell for 
$699 

Circle no. 446 

$3450 

Circle no. 447 
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For serious business microcomputing, 
only one operating system 

exactly fits. 
available , type 'HELP' and the command 
function title-OASIS displays the syntax 
and options available. 

Whether you're in business and do 
microcomputing, or in computing 

and sell to business, you'll like OASIS.* 
Not a hobby or scientific system warmed­ Of course it's all in your language­

~~~~~~~~~~~~~~~~~~~~~~~~ not computerese. (OASIS over for business use, 
OASIS is the only operating 
system designed from the 
ground up for business. 

SERIOUS BUSINESS 

COMES IN ALL SIZES. 

Whatever your business 
need, OASIS has the 

operating system to match: 
8-bit or 16-, single-user or 
the multi-user system that 
professionals tell us makes 
micros run like minis. And 
that's even truer now with 
new OASIS-16.** (OASIS 
exact business fit #1: 
choice.) 

A SYSTEM IS ONLY 

AS GOOD AS THE 

exact business fit #5: 
user-friendliness.) 

AND, AND, AND ... 

S ome of the best, most 
extensive documentation 

in the industry; a packed 
Application Software 
Directory; multi-level train­
ing; direct telephone support; 
worldwide sales & service; 
options like CONTROL 
Relational Data Base 
Management System and 
MASTERPLAN Financial 
Modeling Package ; OASIS 
has it all. (OASIS exact 
business fits #6 through #12.) 

BUSINESS PROGRAMS 

IT RUNS. 
HOBBY SCIENCE BUSINESS 

Now you know why there's 
no reason to struggle trying 
to put a square peg in a 
round hole. For serious 

The acid test for any business 
operating system is the application 

software available to run on it. There's 
plenty for OASIS -for nearly any job. 

And it's top quality, too, because our 
integrated tools are top quality-and 
there are more of them. Like a high-level 
BASIC Interpreter/Compiler/Editor/ 
Debugger; ISAM/Keyed/Direct/ 
Sequential Files; a smart Print Spooler; 
Automatic Record Locking (OASIS 
exclusives!) ; plus COBOL & 'C' 
Languages. These tools are mandatory 
for high-quality business application 
program development-ask any 
developer. (OASIS exact business fit #2: 
high-quality application software.) 

PORTABILITY PROTECTS BUSINESS 

SOFTWARE INVESTMENTS. 

OASIS is custom-fitted to manufac­
turers' hardware so application soft­

ware developed to run on one OASIS 
equipped machine can also run on 
others-and is upwardly compatible 
from 8-bit OASIS Single-User to Multi­
user, on up to OASIS-16. This kind of 
application software portability~ 
ex-elusive with OASIS. 

Device independence allows various 
printers and terminals to be used­
with no modification to application 
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software: OASIS system software com­
pensates for differences. (OASIS exact 
business fit #3: portability.) 

ACCURATE DATA & A SECURE 

SYSTEM REDUCE BUSINESS RISKS. 

business microcomputing, 
there is one operating system that 
exactly fits : OASIS. Call or write us 
today for details. 

• For Z80 
• • For 8086, 68000, 28000. LSl -11 . & others. 

·--------------------------0 ata integrity-a challenge for any 1 

0As1~~~1i~u~e~iios~a~;~~~no~~rr~cb~ng . i ooo 
With it, normally all users can view a 1 ~ 
record at the same time. BUT, if the record 1 

is being updated by one user, other users •STRICTLY BUSINESS• 
are automatically denied access until 
the update is complete. That means 
data is always accurate and up-to-date. 
It's still another OASIS exclusive. 

For system security, there's OASIS 
Logon , Password & Privilege Level. 
User Accounting keeps track of who used 
the system, when. (OASIS exact business 
fit #4: data integrity/system security.) 

A FRIENDLY SYSTEM IS 

GOOD BUSINESS. 

For user-friendliness, OASIS sets new 
standards. Example: the EXEC Job 

Control Language is so smart it walks 
users through their applications-
and around the operating system. 

With our 'HELP' feature , if you are 
unsure of the functions and options 

CIRCLE NO. 101 ON INQUIRY CARD 

PHASE ONE SYSTEMS, INC. 
7700 Edgewater Drive, Su ite 830 
Oakland , CA 94621 -3051 
Telephone 415/562-8085 TWX 910-366-7139 

I'm serious about my business­
please send me : 

0 OASIS-16 Manual , $75 
0 OASIS Manual , $60 
O Free Appl ication Software Direc tory 
and put me on your mailing list. 
(Add $3 for shipping California residents add sales tax ) 

Name ___________ _ 

St. (No Box # ) ________ _ 

City State __ Zip __ _ 
0 Check enclosed D VISA D Mastercharge 
0 UPS C.O.D. O American Express 

Card No. ____ Exp. date ___ _ 

Signature __________ _ 
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PERSONAL DESK· TOP COMPUTERS 
Manufacturer 

Model 

SMC Computer 
CompuCase 

Sony 
SMC-70 

Systems Formulate 
Bobcom80 

Teleram 
Communications 
T-3000 

Televideo Systems 
TS/802 

Texas Instruments 
Business System 200 

Toshiba America 
T200 

T250 

EW-100 

T300 

Screen Auxlllary 
Storage 

4.7 x 8.3-in. plasma 2 5V.-in. custom 
panel; orange diskettes 

standard; 40 x 12 
format 

12-in.; green 
standard, RGB 

optional; 80 x 25 
format 

12-in.; 8 colors; 80 
x 24 format 

8.25 x 1.1-in. ; liquid 
crystal; 80 x 4 

format 

12-in.; green 
standard; 80 x 25 

format 

12-in.; green, 
B & W or amber; 
80 x 24 format 

12-in.; green 
standard; 80 x 24 

format 

12-in. ; green 
standard; 80 x 24 

format 

12-in.; green 
standard; 80 x 24 

format 

12-in.; green 
standard (14-in. 

and colors 
optional) 

2 (optional) 3112-in., 
280K-byte 
diskettes 

1 32K-byte bubble 
memory cartridge 

1 128K-to 256K-
byte bubble 

2 5Y•-in. , SOOK-
byte diskettes 

2 5V.-in., 600K-
byte diskettes 

1 5V.-in .• 280K­
byte diskette 

(second diskette 
optional) 

1 1 M-byte. 8-in. 
diskette (second 
diskette optional) 

1 1 M-byte. 8-in. 
diskette (second 
diskette optional) 

1 5V•-in., 640K­
byte diskette 

(second diskette 
optional) 
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Processor 

dual 8085 w~h 
64K-byte memory 

Z80A with 64K- to 
256K-byte storage; 

8086 optional 

Z80 with 64K-byte 
memory 

ZSOL with 64K-byte 
memory 

Z80A with 64K-byte 
memory 

Tl 9900 with 64K-
byte memory 

8085A with 64K­
byte memory 

8085A with 64K­
byte memory 

Software 

CP/M 

CP/M, VisiCalc, 
Sony BASIC, CB80 

CP/M, BASIC 

CP/M 

CP/M, Word Star, 
Calcstar 

DX 10 Micro, 
USCD p-System, 

COBOL (except on 
base model) 

CP/M, MBASIC, 
CBASIC 

CP/M, MBASIC, 
CBASIC, financial 
planning, general 

ledger, payroll , 
receivables 
packages 

CP/M, MicroPlan, 
Analyst 

8088 with 128K- to CP/M-86, CBASIC 
512K-byte memory 

Price Note a 

$7995 a portable 

$2950 

$2950 

$2795 

$3995 

$6200 

computer 
featuring integral 

display, 80-
column printer, 

custom diskettes; 
sold primarily in 
large quantities 

price includes 
green phosphor 

display, dual 
microdiskettes ; 
GM-byte hard 

disk, high-density 
diskette, 256K-

byte cache 
memory optional 

price includes 
RGB monitor, 

KB Di processor 
module, lime-of-
day clock, music 

and graphics 
macros, 8-in. 

diskette, 640 x 
200 graphics 

resolution 

a 9.75 lb. 
portable (lap-

sized) computer 
with integral 

battery backup; 
1-4 diskette 

drives (external) 
optional 

TS/802H features 
1 500K-byte 

diskette and 1 
10M-byte 

Winchester disk 
for$7495; 
TS/802G 

features graphics 
capabilities 

sv.-in., 5M-byte 
Winchester; 8-in. 

diskette drives 
optional 

a word processor 
that runs CP/M 

software 

color display, B­
in. diskette drive. 

5V. in. 
Winchester drive, 

graphics 
functions 

Circle no. 448 

Circle no. 449 

Circle no. 450 

Circle no. 451 

Circle no. 452 

~ 
Circle no. 453 

Circle no. 454 

Circle no. 455 

Circle no. 456 

Circle no. 457 
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Manufacturer 
Model 

Victor Business 
Products 
9000 

Wang Laboratories 
Professional Computer 

Wical Systems 
150WS 

LATE ADDITIONS 

Applied Digital Data 
Systems 
Multivision 

Basic Four Information 
Systems 
S/10 

BASIS, Inc. 
208/216 

108 

Callan Data Systems 
CD100M 

Datavue 
80 

182 

Screen 

12-in. ; green 
standard; 80 x 25 
or 132 x 25 format 

12-in.; B & W 
standard 

12-in.; green 
standard; 80 x 24 

format 

80 x 25 format 

12-in.; green 
standard; 80 x 24 

and 132 x 24 
format 

12-in. ; color or 
B& W; 80 x24or 

40 x 24 format 

12-in.; green 
standard 

12-in. ;green 
standard; 80 x 24 
or 132 x 24 format 

PERSONAL DESK· TOP COMPUTERS 
Auxiliary 
Storage 

2 sv. -in. 600M-
byte diskettes 

1 SV.-in. 320K-
byte diskette 

(second diskette 
optional) 

1 5V.-in. 960K-
byte diskette; 1 5V•-

in ., 10M-byte 
Winchester 

SOOK-byte diskette 

2 SV.-in. 600K·byte 
diskettes 

2 5V.-in. 390K-byte 
diskettes 

2 5V.-in . diskettes 

51/•· in. 600K-byte 
diskette 

2 sv.-in. SOOK-byte 
diskettes 

Processor 

8088 wnh 128K- to 
896K-byte memory 

8086 with 128K- to 
640K-byte memory 

M68000 with 256K-
to 1.5M-byte 

memory 

8085A-2 with 64K-
byte memory 

dual Z80s with 
128K-byte memory 

Z80B (208), Z8000 
or 68000 (216) with 
128K-byte memory 

6502 or zao with 
64K-to 128K-byte 

memory 

68000 with 256K-
to 1 M-byte memory 

ZSOA wnh 64K-byte 
memory 

Software 

CP/M-86, 
MS/DOS, CIS 

COBOL, CBASIC, 
Pascal, FORTRAN, 

BASIC, COBOL, 
Victorwriter, 
Wordstar, 
Victorcalc, 
business 

applications 

MS/DOS, 
CP/M-80 , PC Word 

Processing, PC 
Multi plan 

MCS, UNIX, CP/M 
emulator 

CP/M-compatible 
OS, inventory, WP, 
financial planning 

packages 

BB/M, CP/M 

CP/M (208), XENIX 
(216) 

Applell­
compatible; CP/M, 

Pascal, Apple 
DOS3.3 

iRMX86, 
FORTRAN, Pascal , 

PLM, COBOL, 
BASIC, UNIX, C, 

APL, Ada 

CP/M, MicroPro 
packages, BASIC, 

COBOL 

Price 

$4995 

$2695 

$9450 

$5995 

Notes 

graphics 
resolution is 800 

x400 

can function as a 
Wang terminal ; 
SV.-in ., SM-byte 
Winchester disk 

optional 

a multi-user 
system with 

graphics 
capability, 
videodisk 
controller 

can be used as a 
stand-alone or 
with Basic Four 

System 210 
through810 
computers 

5V.-in., 1 OM-byte 
Winchester disk 

optional 

9 diskette- and 
disk-based 

configurations 
are available; 

memory 
expansions and 

graphics optional 

Circle no. 458 

Circle no. 459 

Circle no. 460 

Circle no. 288 

Circle no. 289 

Circle no. 290 

Circle no. 292 

Circle no. 293 
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Manufacturer 
Model 

Digilog Business 
Systems 
1000 

1500 

1800 

Digital Equipment 
Corp. 
DECmate II 

Dynalogic Info-Tech 
Corp. 
Hyperion 

Exxon Office Systems 
500 Series 

Hewlett-Packard Co. 
HP9845 

HP-85 

HP-86 

HP-87 

Screen 

12-in.; green 
standard 

12-in.; green 
standard ; 80 x 24 

format 

12-in.; green 
standard; 80 x 24 

format 

12-in.; 
monochrome 

standard; 80 x 24 
or 132 x 24 format 

7-in .; amber 
standard; 80 x 25 

format 

12-in. ; green 
standard; 80 x 24 

format 

12-in.; green 
standard; 80 x 24 

format 

5-in.; green 
standard 

9-in. ; green 
standard (12-in. 
screen optional) 

green standard; 80 
x 24 or 80 x 16 

format 
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PERSONAL DESK-TOP COMPUTERS 
Auxiliary Processor 
Storage 

2 5114-in. 350K-byte Z80A with 64K-by1e 
diskettes memory 

1 5114-in. 820K-by1e Z80A with 64K-by1e 
diskette, 1 5114-in . memory 

SM-byte disk 

1 5114-in. 820K-by1e dual Z80As with 
diskette, 1 5114-in. 128K-by1e memory 

5M-by1e disk 

2 5114-in . 400K- 6120(PDP-8 +) 
by1e diskettes standard; Z80 

optional , with 96K-
by1e memory 

1 5114-in . 328K-by1e 8088 with 256K-
diskette (second by1e memory 
diskette optional) 

2 5114-in. diskettes 

2 cartridge tapes 16-bit with 56K- to 
449K-by1e memory 

1 cartridge tape 

1 51/•·in. 270K-by1e 64K- to 512K-byte 
diskette (second memory 
diskette optional) 

1 5114-in. 270K-byte 32K- to 544K-byte 
diskette memory 

Software 

CP/M standard; 
Turbo DOS 

optional 

CP/M standard, 
Turbo DOS 

optional 

Turbo DOS 

cos 310, 
DECmate II WP; 
CP/M optional 

MS/DOS Release 2 
(IBM Personal 

Computer-
compatible), 

BASIC, Multiplan, 
COBOL, 

FORTRAN , Pascal 

CP/M 2.2 

accounting, 
database, tax 

planning packages, 
CP/M, Word Star, 

Spell Star, 
Mail merge 

CP/M, BASIC, HP 
software 

Price 

$3995 

$7995 

$9495 

$3745 

$9800 

$2940 

$3995 

Notes 

800K-by1e 
diskettes, 
network 

operation 
optional 

1 OM-by1e version 
and network 
operation 
optional 

functions as 
stand-alone 

system or as 16-
user network 

controller; 1 OM-
byte disk version 

optional 

8-in . diskette 
drives optional 

a portable 
(20 lb.) unit with 

graphics 
standard; 

floating-point 
chip optional 

integral thermal 
printer 

ROM operating 
system (48K 

by1es) standard; 
price includes 
9-in. monitor, 

1 diskette drive; 
thermal printer is 

$795 

48K-by1e ROM 
operating 

system, IEEE 
interface 

standard; price 
includes 1 

diskette drive 

Circle no. 294 

Circle no. 295 

·-Circle no. 296 

Circle no. 298 

Circle no. 299 

Circle no. 300 

Circle no. 301 

:,,,, -'" 

Circle no. 302 

-~1 
Circle no. 303 
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BUSINESS COMPUTER SYS 

1. 

Beginning with tlJe Septembes; 1982 tssue . .. 
an entirely new, unique magazine for those who qualify 

by using existing business computem 
in day-to-day business operations 

A new computer user publication 
devoted entirely to the use of busi­
ness computer systems in business 
operations. 

Please send more information about 
D Ad Rates D Circulation Data D Subscription Infoillliltion 

Name 

Title Company 

Address 

City, State and Zip 

BUSINESS COMPUTER SYSTEMS 
Cahners Publishing Co. I 221 Columbus Ave I Boston, MA 02116 



Manufacturer 
Model 

lntertec Data Systems 
Superbrain II 

Kay Computers 
Kaycompll 

Lanier Business 
Products 
EZ-1 /Computereze 

Paradyne 
PDS270 

R2E of America 
System X 

Sharp Electronics 
Corp. 
YX-3200 

Televideo Systems 
TS/1602 

TRW-Fujitsu 
Affinity 16 

Xerox Corp. 
820-11 

820 

Zenith Data Systems 
Z100 

Zentec Corp. 
Series 2000 

Screen 

12-in.;B& W 
standard; 80 x 24 

format 

9-in .; green 
standard; 80 x 24 

format 

12-in.; green 
standard 

80 x 24 format 

12-in.; green 
standard; 80 x 25 

format 

12-in.; green 
standard; 80 x 24 

format 

12-in.; green 
standard; 80 x 24 

format 

12-in.; white on 
black standard; 80 

x 24format 

80 x 24 format 

12-in.; 8-color 
standard; 80 x 25 

format 

12-in. 
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Auxiliary 
Storage 

2 5Y•-in. 350K-byte 
diskettes 

2 5V.-in. 200K-byte 
diskettes 

2 5V.-in. diskettes 

2 5Y•-in. diskettes 

2 5Y•·in. 284K-byte 
diskettes 

2 5V.-in. 368K-byte 
diskettes 

2 5V.-in. 320K-byte 
diskettes 

2 5Y•·in. 346K-byte 
diskettes 

2 5Y•-in. 320K­
byte diskettes 

1 5Y•·in. 738K­
byte diskette 

(second diskette 
optional) 

Processor 

dual Z80s with 
64K-byte memory 

Z80 with 64K-byte 
memory 

64K- to 112K-byte 
memory 

8088 with 256K-
byte memory 

16-bit with 128K-
byte memory 

Z80A with 64K-byte 
fixed memory 

8088 and 8085 with 
128K- to 768K-byte 

memory 

8086 with 16K- to 
1024K-byte 

memory (8087 
arithmetic chip 

optional) 

Software 

CP/M operating 
system with 

Microsoft BASIC 

CP/M 2.2, SBASIC, 
Select, Profitplan , 
Utilyze standard; 
MBASIC, spelling 
checker optional 

CP/M, 3270/SNA, 
EZ-TASK, Data 

Manager, BASIC 11 , 
Business BASIC, 
WP package, EZ-

Spell 

MS/DOS, BASIC, 
COBOL, 

FORTRAN, Pascal 

CP/M 

Business BASIC 

CP/M-86 

RM/COBOL, WP, 
BASIC, accounting, 

spreadsheet, 
graphics 

enhanced CP/M 

CP/M 

Z-DOS (version of 
MS/DOS/PC­
DOS), CP/M 

standard 

UNIX 

Price 

$2495 

$1795 

$6000-
$10,000 

$3295 

$3300 

$5000 

$10,000 -
$20,000 

Notes 

a 26 lb. portable 
unit; 5.5M-byte, 

5V.-in . 
Winchester disk 
version is $4500 

a personal 
computer that 

functions as an 
IBM3270 
terminal 

32K-byte 
standard ROM 
expandable to 

72K 

7.5M-byte, 5V.-
in. Winchester 

disk-based 
system also 

available 

integral 5-slot, 
S-100 expansion 
chassis standard 

Circle no. 304 

Circle no. 305 

Clrcle no. 306 

Circle no. 307 

Circle no. 308 

Circle no. 309 

Circle no. 310 

Cfrcle no. 311 

Circle no. 313 

Cfrcle no. 315 
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Announcing 
the most responsive 

multi-user business computer 
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( Supermicro) 
$8,000* 

At any price. 
Molecular's Supermicro has 
changed the economics of 

business computing. 

No other system can match the 
Molecular Supermicro in re­
sponse time, flexibility, and value. 
Conventional microcomputers 
slow to a crawl when multiple 
users share a single processor. 
Minicomputers cost a lot more, 
but still can't match the Super­
micro's speed with over ten users. 

Even mainframes, with their 
impressive batch throughput, 
can't keep up with the Super­
micro in everyday interactive 
business applications. 

Add power as you 
add users. 

The Supermicro design provides 
each user with an 8-bit Applica­
tion Processor, a Z80A and 64K 
of RAM. When another user is 
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added, another Application Proc­
essor is added. An optional Per­
formance Accelerator allows any 
user to call up a powerful 16-bit 
8086 CPU with up to lMB of 
RAM-with a simple keystroke 
command. The Supermicro's 
unique high speed bus connects 
all users to a common data base 
(10 to 128 MBytes ), shared periph­
erals, and the optional Perform­
ance Accelerator. 

With 16-bit power, 8-bit econ­
omy, CP/M'-compatibility, and 
an entry level price under $8,000, 
the Supermicro does more than 
stand up to the large system com­
petitors. It rewrites the rules of 
price/ performance. 

To schedule a demonstration 
at a distributor in your area, call 
or write Molecular Computer, 
1841 Zanker Road, San Jose, CA 
95112. ( 408) 995-5440. 

You'll find out how to pay less 
for more computing power. 

CIRCLE NO. 90 ON INQUIRY CARD 

II molecula• 
comput•t 

The Supermicro Company 0 

CP/M is a trademark of Digital Research Corp. 

*prices are typical entry prices for an interactive 
terminal configuration. 
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MICROCOMPUTERS 

ANDY REICHERT, Vector Graphic, Inc. 

Microprocessors work together to give micro 
8-bit compatibility with 16-bit power 

A new microcomputer from Vector Graphic, Inc., 
combines the 8-bit software compatibility of the Z80 
with the processing power of the 16-bit 8088 micro­
processor. The Vector 4 supports 8- and 16-bit operat­
ing systems, with processor swapping and time-shared 
memory schemes to boost processing speed and graph­
ics capability. 

Dual microprocessors for compatibility 

0 
CPU 
swap 

control 

Z80 L Address H 
1<P 

mapping 
RAM 

128K 128K 
memory memory 

expansion 

1 J 

12-in 

In its simplest operating mode, the Vector 4's Z80B 
handles all 8-bit tasks, maintaining compatibility with 
programs written for the CP/M 80 operating system. 
The 8088 provides higher throughput and greater 
memory capacity for 16-bit programs. 

u i--------1 Video r- green 

Either processor can request the other to execute 
code that can run faster on that type of CPU (Fig. 1). 
This CPU "swapping" applies the 8088's 16-bit power to 
8-bit tasks and to programs written for the 8088. The 
Vector Graphic extended CPIM operating system has 
been modified to allow 8- and 16-bit operations to 
interleave down to the individual command level (Fig. 
2). 

Program utility Time (µsec.) Ratio 
zao 8088 

Graphics processing 33.9* 2.32* 14.61 
16-bit multiply 354 40.8 8.68 
Block move 661 328 2.02 
Block translate 1980 1507 1.31 
Character search 220 136 1.62 
Word shift 48.6 13 3.60 
Bubble sort 4956 2406 1.91 
Reentrant call 140 87.6 1.60 
Average execution time 3.79 
•in seconds 

Source: Intel Corp. 

8088 
1<P 
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Fig. 1. Comparison of Z80 and 8088 execution times shows the Vector 4 architecture consists of dual microprocessors with 
speed advantage of the 8088. The Vector 4 's Z80 passes many swapping control, as much as 256K of time-shared memory, display 
processing chores to the Z80 to increase throughput. controller and peripheral interfaces. 
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Either processor can request the other 
to execute code that can run faster on 
that type of CPU. 

In addition to supporting CP/M 80, the Vector 4 
supports four popular 16-bit operating systems: CP/M 
86, MS/DOS, OASIS and XENIX. CP/M 86 is Digital 
Research, Inc.'s 16-bit version of 8-bit CP/M 80, while 
Microsoft's MS/DOS is the operating system used on IBM 
Corp.'s personal computer. OASIS, marketed by Phase 1 
Systems, Inc., is proving popular in Europe, and XENIX 
is a UNIX-like operating system designed by Microsoft. 

Main memory is time-shared between the CPU and a 
single-chip video display controller, so that the screen 
memory can reside anywhere in main memory. An 
address-mapping circuit enhances 8-bit operations by 
giving the Z80 access to all the main memory in 64K 
segments(see"Increasingthe Z8o's memory range," be­
low). 

The Vector 4's circuitry fits on one board, with three 
s-100 board slots for expansion. The 8087 floating-point 
arithmetic co-processor will be available as a plug-in 
option, and Vector Graphic plans to interface the Vector 
4 to local-area networks. 

Z80 execution 
I 

8088 execution I 
I 

1 I ]_ 
I 

Move the 8088 routine I 
(or Z80 return) address 

I Retrieve routine (or return) 
I address and parameters from and parameters to a data I data area pointed to by PARSTK area pointed to by PARSTK I 
I 

I I 
l I 

ll 
I 

Swap processors I Branch to routine (or 
I return) address 
I 

I l I 
Perform function I 

Retrieve return (or routine) 
I I I 

address and parameters from I 
data area pointed to by PARSTK I Move Z80 return (or retrieve) 

I address and parameters to 

I I be passed and 8088 return 
I address to data area 

I~ Branch to return (or 
I pointed to by PARSTK 

routine) address 1 I [ Swap processors 

[ Perform function 

J T 

Fig. 2. Processor-swapping instruction sequence allows the 
Vector 4's 8-bit Z80 and 16-bit 8088 microprocessors to pass 
processing tasks to the other. A parameter stack pointer (PARSTK) 
points to calling and return addresses in a parameter table before 
and after the swap, while a common stack allows recursive 
execution. 

INCREASING THE Z80'S MEMORY RANGE 

The Vector 4 executes code at will 
on either its Z80B or 8088 CPU. The 
code and data to be executed can 
reside anywhere in the Vector 4's 
128K or 256K memory space. In the 
case of the 8088, the contents of the 
processor's four segment registers 
are added to a 1 6-bit logical address 
to access the memory. The address 
generated depends on the type of 
memory access function performed : 
an instruction-code fetch, for exam-

256K 

B126 

B1 25 

B124 

Z80 mode 

pie, causes the contents of the code 
segment register to be added to the 
internal 16-bit program code address 
for the duration of that access 
sequence. Similarly, a stack PUSH or 
POP causes the contents of the stack 
segment register to be added to the 
stack pointer address while the stack 
is being accessed. 

The z0os 's address range is limited 
to 64K. To allow full use of all available 

Code 
stack 
da ta 

256K 

memory space, the Vector 4 has a set 
of 32 external memory-mapping 
egisters selected in the Z80B 
operating mode. These registers 
transform the addressable space into 
32 2K regions, with each region 
assigned to one of the available 120 
2K blocks of main memory. The 
memory-mapping registers can be 
dynamically changed by 1/0 com­
mands. 

Segment registers 
256K address space 

256K available memory 
(128 x 2K blocks) 

Address space 
(32 x 2K reg,ons) 

Z80 and 8088 memory-address schemes allow both processors to access as much as 256K of memory in Vector 4. The 8088 
mode ( left ) uses registers to define the base address of 64K segments in the 256K memory. The Z80's 64K addressable range 
is mapped in 2K segments throughout the 256K, and can be dynamically remapped to allow use of entire memory. 
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Graphics and peripherals 

Three types of 8- and 16-bit graphics are accessed 
under program control: the high-resolution graphics 
mode displays 640 horizontal x 312 vertical pixels on 
the green-phosphor CRT screen; the graphics mode 
displays either 160 x 312 pixels in 16 levels of gray 
scale or 320 x 312 pixels in four levels of gray scale; and 
users can plug in an RGB monitor for 160- x 312-pixel 
graphics in eight colors or 320- x 312-pixel displays in 
any four of the eight colors. Alphanumerics displayed 
on the 80- x 24-character screen use a 16 x 13 matrix. 

The Vector 4 includes input/output interfaces for 
serial and parallel printers, modems, color display 
monitors and a detached keyboard. The system also 
incorporates a tone generator that operates under 
program control. 

The model 4/20 provides two 630K floppy-disk drives, 
while the model 4/30 has a floppy drive and a 5%-in., 
5M-byte Winchester-disk drive. The disk drives are 
built into the base of the desk-top display I CPU module. 
The systems also communicate in IBM 2780/3780 and 
3270 bisynchronous protocols. • 

Vector Graphic Vector 4 microcomputer uses 8-bit Z80 and 16-bit Andy Reichert is vice president of engineering at Vector 
8088 microprocessors to support CPIM 80 and four 16-bit operating Graphic, Inc., Thousand Oaks, Calif. 
systems. Dual floppy drives or a floppy and a SM-byte Winchester are 
mounted in base. 
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Chances are you know what 
the development of the 

68000 has done for micropro­
cessing. And you are probably 
familiar with Unix, the user­
friendly operating system from 
Bell Laboratories. 

What you may not have seen 
yet are the amazing Codata CTS 
and CTW families of microcom­
puter systems. Each is the 
result of combining Codata's 
MULTIBUS'"-based distributed 
intelligence architecture, the pro­
cessing power of Motorola's 
MC68000, and the flexibility of 
the UNIX operating system. The 

result is a family of OEM micro­
computers unlike any in the 
industry. 

The CTW-300 is a versatile solu­
tion for the OEM customer. Its 

specifications are 
impressive. The 
68000-based sy­
stem features 1.5 
mega bytes of unseg­
mented memory 
that's built into an 
innovative architec­
ture which includes 
5.25" floppies and 
Winchester disks, 
cartridge tape, 
large SMD disk 
drives, and ANSI/ 
IBM compatible W', 
nine-track tape. It's 
modular, versatile, 

and extremely cost-effective. 
The CTS-300 is a completely 

integrated desktop microcom­
puter system. The single package 
contains the 68000, operating at 
full 8 MHZ, up to 1.5 megabytes 
of unsegmented memory, Win­
chester and floppy disk drives, 
and the CRT terminal with de­
tached keyboard. All in a totally 
MULTIBUS-compatible architec­
ture. The CTS-300 is a complete 
UNIX system that runs full ANSI 
standard FORTRAN-77, PASCAL 
andC. 

The CTS and CTW families are 
available for immediate delivery. 
They offer the OEM more power 
and function per dollar, and un­
matched efficiency in program 
development. Good reasons why 
Codata is the hot name in OEM 
microcomputers. For the full story 
call or write: Codata Systems 
Corporation, 285 North Wolfe 
Road, Sunnyvale, CA 94086. 
(408) 735-1744. 

CODRTR SYSTEMS CORP 

copyright 1982 Codata Systems Corp 
UN IX is a trademark of Bell Laboratories 
MULTIBUS is a trademark of Intel Corp 



MICROCOMPUTIRS 

16·bit microcomputers 
reshape the OEM 

market 
RON CONWAY, Altos Computer Systems 

Hardware and software standardization gives micros 
mini-like capabilities at less than mini prices 

The new 16-bit microcomputers are widely held to be 
grown-up versions of 8-bit microcomputers-more 
powerful, faster, having access to more on-line storage 
and enlarged multi-user capacity. While true, this 
viewpoint overlooks a significant aspect of the 16-bit 
machines: functionally, they can often replace larger 
16- and 32-bit minicomputers, not just 8-bit microcom­
puters . And because the 16-bit micros price/ 
performance ratio is better than that of minicomputers, 
OEMS and system integrators now can use 16-bit micros 
to replace minicomputers in many systems with fewer 
than 12 users. 

200 200% 

100 

5-15 80-300 

Retail system price ($000) 

Shift in computer market from 1980 to 1981 favored low-end 
microcomputers selling for less than $15,000. The $15,000 to $80,000 
range, in which minicomputers compete with multi-user micros, 
experienced the least growth. 
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The 16-bit micro revolution combines elements of 
powerful LSI microprocessors, 64K memory chips and 
small, low-cost Winchester disks. In addition, the 
advent of powerful, standard operating systems en­
ables users to migrate from one hardware system to 
another without leaving their application programs-a 
valuable advantage to both users and OEMS. 

The standardization of these technologies is the key 
to the microcomputer's success. Custom-tailored mini­
computer systems have a performance edge over 
micros, but at a much greater price. 

The minicomputer's architectural prison 

As 12-bit minicomputers evolved into 16- and 32-bit 
machines, manufacturers followed learning curves that 
led to cost reductions and improved performance. But 
manufacturers have been confined by their system 
architectures, hindering the incorporation of new 
technology. 

A standard minicomputer architecture and standard 
operating system do not exist. Large makers such as 
Hewlett-Packard Co., Digital Equipment Corp., Texas 
Instruments Inc. and Data General Corp. have individ­
ually designed processors built with small- and medi­
um-scale circuits. Memories are built with small chips 
and must be addressed accordingly. 

This architecture resists change. A manufacturer 
cannot simply replace 64 lK memory chips with a single 
64K chip: new boards are required, the addressing 
schema must be changed, and the system timing must 
be adjusted. 

Alterations in a computer can mean changes in the 
operating system, and that means changing the compil­
ers for the languages that the system supports. 
Minicomputer firms must maintain large software 
staffs to implement these changes, and the cost of the 
changes must be spread over the firm's limited 
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There is no standard 
minicomputer architecture. 

customer base. A license to use the TI DX-10 operating 
system, for example, sells for several thousand dollars; 
operating-system licenses for micros typically sell for a 
few hundred dollars. 

Micros built from standard parts 

Microcomputer makers avoid the costs of developing 
proprietary chips and system architectures by assem­
bling systems using standard, off-the-shelf products. 
Microprocessor chips are the functional equivalents of 
minicomputer processors at a fraction of the cost. And 
no real performance difference often exists for systems 
with fewer than 16 users. 

The 16-bit microprocessors handle as many as 16 
users. The limitation on these systems comes not from 
CPU speed, but from input/output operations. Small 
computer systems, whether mini or micro, spend most 
of their time on I/O-loading and unloading the screens, 
refreshing them, keeping the I/o ports open and 
sending data to disk. 

Small computer systems are limited by how fast they 
can get information to and from disks, not by how fast 
they can process data. A typical business application 
program executes at about the same speed on a 
minicomputer, such as the DEC v AX or PDP-11, the TI 
990 or the HP 3000, or on a micro, such as the Altos 
Computer Systems' 8600, despite the fact that the 
minis' CPUs are nominally faster. 

Further, the micros' simpler architecture and smaller 

.. . . . 
Floppy 

ControUer 

·. . .. 

Intel 0 

~ Muj.tibus• • 
Interlace 

Board from Altos 8600 microcomputer and other microcomputer 
hardware is built around off-the-shelf microprocessors, memory, 
interfaces and other standard components. Minicomputers use more 
components of propietary design, making it difficult to adapt quickly 
to new technologies. 
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internal support bureaucracy can adapt new technology 
as needed. Altos improved the I/O rate on its earlier 
models with the simple addition of a Z80 microprocessor 

dedicated to this function. 
The Intel Corp. 8086 and the Motorola Corp. 68000 

are the most popular 16-bit microprocessors. Business 
users lean toward 8086-based systems because there is 
more software available for them under Digital Re­
search, Inc.'s CP/M-86 operating system. Engineers and 
scientists prefer the 68000, which is faster, addresses 
more memory directly (16M bytes versus lM byte for 
the 8086) and has a more ordered instruction set, 
making compilers easier to write. 

Because these are both off-the-shelf parts, however, 
manufacturers offer their customers a choice. Altos 
makes two versions of its 8600 series, one based on the 
8086 and one based on the 68000. 

The next generation of microprocessors will be even 
more powerful. The Intel 80286, for instance, will 
perform on-chip memory management, and the virtual­
memory capability of the Motorola 68000110 will allow it 
to run larger applications with larger arrays and more 
variables. Pipelining and cache memory will improve 
processing speed by allowing the CPU to store more 
instructions internally, necessitating fewer memory 
accesses. 

These features are now standard in minicomputer 
CPUs, but microcomputer systems can simulate them in 
software, and manufacturers should have little difficul­
ty in plugging the new chips into existing systems. 

Memory prices come down 

Paralleling the development of microprocessors has 
been the spectacular advance in on-board memory. 
Five years ago, the lK RAM chip was standard; then 
came the 4K RAM chip, the 16K RAM and now the 64K 
RAM. Once a certain volume is obtained, these chips can 
all sell for the same price. 

Microcomputer makers can quickly take advantage of 
these advances. Not only is 64 times the storage 
available at the same cost as five years ago, but also 
there are fewer sockets, fewer interconnections, small­
er power requirements, less heat generation and more 
efficient packaging-all reducing production and test­
ing costs and increasing reliability. Many minicomput­
ers are still using five-year-old designs. 

The availability of small, relatively inexpensive 
Winchester-disk drives has removed the minicomput­
ers' last real advantage-inexpensive off-line storage. 
Several years of modifications have resulted in simpler 
design solutions for head positioning and increased 
track density for Winchester disks. Packaging costs 
have been reduced as the size of the disks has dropped 
from 14 to 8 to 51/4 in. Because of these changes, the 
price of a 20M-byte drive has dropped in two years from 
thousands of dollars to hundreds of dollars. 

The inexpensive Winchester has helped put micro­
computers into the business minicomputer market. 
Earlier 8-bit micros did not have the storage capacity to 
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GIES Ill 

LSI-II, PIP-II, VII-II* 
Dilog offers the widest range of single board DEC emulating disc 

and magnetic tape controllers for LSl-11 , 11/2, 11/23, PDP-11 and 
VAX-11 compatibility. 

This growing family includes over 20 software transparent disc 
and tape products: WINCHESTER AND BACKUP SOLUTIONS 
FOR MOST APPLICATIONS. 

DISC-51/4:• 8" or 14" WINCHESTER/SMD/CMD/LARK/ 
CARTRIDGE/FLOPPY controllers with RX02, RK05, RL01/RL02, 
RP02/RP03, RK06/RK07 and RM02/RM05 emulations and features 
like 22-bit addressing, 32 or 56-bit ECC, universal formatting (allows 
you to mix drive types on the same controller without hardware 
modification), and automatic media flaw compensation. 

MAG TAPE-%" cartridge/112" NRZl/PE, streaming or conven­
tional couplers or controllers with TM11 , TS03 and TS11 emulations. 

NEW VAX-11/PDP-11 CONTROLLERS 
• DU 132 TS-11 emulating coupler with expanded buffering for 

streaming or conventional 112 " industry standard magnetic tape 
drives. One coupler can accommodate up to 4 drives at speeds to 
125 ips, and you get dual density 800/1600BPI as an added feature. 
RT, RSX, RSTS and VMS software compatibility. 

•DU 215 RK06/07 emulating SMD disc controller with 56-bit ECC, 
universal formatting , optimal device for Winchester and CMD 
applications. RSX, RSTS and VMS software compatibility. 

• DU 218 RM02/05 emulating SMD disc controller for SMD and 
Winchester applications with full software transparency under RSX 
and RSTS as well as Media compatibility when used with 80 and 
300 MB SMD (CDC 9762/9766) compatible disc drives. 

NEW LSl-11 CONTROLLERS 
• DQ 212/215 SMD interface. Universal formatting allows mixing or 

matching two 8" or 14" drives with different characteristics and 
without component changes for up to 220 MB of software trans­
parent formatted capacity. 56-bit ECC, RP02/03 or RK06/07 
emulations. 

• DQ 444 CDC FINCH interface. Intelligent uP module mixes any two 
drives of this class with universal formatting. RL01/02 emulations. 
Built-in drive capacity expansion handling. 

All DILOG controllers are price competitive with significant OEM 
discounts being offered under a Mix and Match plan. 30-day delivery 
is standard. Distributor inquiries invited. For complete price/ 
performance details, contact DILOG. 

Corporate Headquarters 
12800 Garden Grove Blvd. ·Garden Grove, Calif. 92643 
•Phone: (714) 534-8950 •Telex: 681 399 DILOG GGVE 
Eastern Regional Sales Office 
64-A White Street· Red Bank, New Jersey 07701 
• Phone: (201) 530-0044 
European Sales/Service Office 
12 Temple Square· Aylesbury, Buckinghamshire• England 
•Phone: 44-296-34319 or 34310 •Telex: 837 038 DILOGI G 

DISTRIBUTED 

!Rnmm1111111~rn;1~ 
NUMBER 1 FOR DEC-11 
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3. 

Getting out of your r-esent 300 MB disk drive 
and into Century s new T306 is this easy. 

H removable-pack disk drive users 
have needed anything, it's been a new reli­
able source for media-compatible 300 MB 
drives. 

Introducing the Trident T306-ready 
for shipment today and well worth the wait. 
Because it's more than a match for any 
other removable-pack drive on the market. 

Take the way our design attacks the 
problem of head crashes: A catamaran head 
shape significantly improves aerodynamic 
performance. 

And Century's special air filtration 
system helps eliminate contaminants that 
could cause a crash in the first place. 

What's more, Trident T306 is quiet. 
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Very quiet, 
in fact. Our 
design meets 
not only the 
NC55 quiet­
izingstandard 
for office 
environments, 
but even 
exceeds this 
standard. 

them, and there's plenty more where those 
came from. 

In fact, new assembly and test facili­
ties have significantly increased our Trident 
production capacity. 

No other manufacturer has achieved 
our level of reliability because no other can 
match our design, engineering, manufac­
turing and testing capability and technology. 

Put your order in today for the no-wait 
drive with maximum up-time. Trident T306. 

Century Data Systems, 1270 N. Kraemer 
Blvd., Anaheim, CA 92806. (714) 632-7500. 

We think of it as the Rolls Royce of disk 
drives. Quiet. Reliable. But with no price 
penalty. 

We've been making removable-pack 
drives for 13 years- tens of thousands of 0 Century Data syx~.~ 

CIRCLE NO. 10 ON INQUIRY CARD 
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Advances in on-board memory have 
paralleled the development 
of microprocessors. 

accommodate large databases, but with as much as 80M 
bytes of storage available, micros can store databases 
more appropriate to multi-user systems. 

Microcomputers can even support large numbers of 
users by using networking. Installations can be limited 
to eight or so users, with other machines reached over a 
local network such as Ethernet. Again, standardization 
reduces costs. A proprietary networking circuit board 
once sold for $600 or more; by next year, Ethernet 
control chips are expected to be priced as low as $30. 

The minicomputer makers' best response to the 
increase in microcomputers' capabilities is to provide 
microcomputer-based front ends and smart systems for 
improving disk-transfer rates. These useful technical 
advances are cost-effective only in systems with several 
users, and put the minicomputer in competition with 
large mainframes rather than micros. 

Standard operating systems 

Proprietary operating systems have long been the 

' ' ' ' ' ' ' 

bane of the user population. Effectively, the operating 
system is the system. Tied to a manufacturer's wares, 
users have had to accept that manufacturer's software 
or its look-alikes. If users wished to migrate to other 
systems, they could do so only at expense of abandon­
ing their application software. 

The use of standard components allows truly portable 
software, obsoleting the concept of a proprietary 
operating system. Microcomputer makers support 
users of 8-bit machines who want to move to 16-bit 
power by supporting 16-bit versions of standard 
multi-user operating systems such as OASIS and MP/M. 

New users can also install more powerful standard 
operating system such as UNIX, which Bell Laborato­
ries has been developing over the past decade. UNIX, a 
machine-independent operating system with some 200 
utilities for program development, is tested and 
debugged in thousands of installations. It is a true 
multi-user system that runs programs sequentially and 
allows the information exchange between two simulta­
neous programs. 

Because it was developed for computer sophisticates, 
UNIX has a reputation for being unfriendly. The 
meanings of its commands are not always obvious. But 
Altos and other manufacturers are developing friendli­
er front ends that will make the system much easier to 
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Decreasing memory and storage costs have brought the microcomputer into more direct competition with minicomputers. Microcomputers 
can more quickly incorporate new generations of RAM than minicomputers with complex, proprietary designs, while inexpensive Winchester 
storage helps microcomputers compete in business applications. 
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Business supplies from 
The Professionals at 

A COMPANY CALLED 

TRW 
Off-the-shelf delivery, competitive prices, 
guaranteed results 
TRW Customer Service Division is one of the largest suppli­
ers of ribbons, cartridges, ink rolls, paper tapes and other 
materials for business machines and office automation 
equipment. Our supplies meet or exceed all applicable 
specifications, and are available 
from your local TRW Customer 
Service Division field office. 

When you purchase supplies 
from TRW, you are assured of 
the best possible materials, 
along with prompt delivery, com­
petitive prices and guaranteed 
results. Ask your TRW Customer 
Service representative for more 
details, or get in touch with us for a free copy 
of our comprehensive Ribbon Selection Guide. 

TRW 
CUSTOMER 

SERVICE 
DNISION 

70 New Dutch Lane 
Fairfield, NJ 07006 
Telephone (201) 575-7110 
Toll-free (except NJ) 800-257-7464 
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Minicomputer firms have joined the 
market as microcomputer customers. 

use. The enigmatic commands are being changed, and 
menus are being developed to step users through 
unfamiliar territory. 

The new OEM market 

The traditional OEM market consisted of the system 
integrators and system houses to whch minicomputer 
manufacturers sold. Now minicomputer firms and 
office-system makers have joined that market as 
customers. Savin, Burroughs Corp., Lanier, NCR 

Corp., Addressograph and others are finding buying 
micros much less expensive than building them. 

Time-sharing OEMS are also becoming customers 
rather than suppliers, renting microcomputers in place 
of dumb terminals. A user can handle daily transactions 
on-site, while generating reports and storing perma­
nent data in a mainframe. Time-sharing companies cut 
communications cost and earn higher equipment rental 
fees. 

Computer history is repeating itself in the OEM 

market. Minicomputer firms such as DEC, HP, DG and TI 
took market share from the mainframe, with the 
resulting decline in the mainframe operations of such 
companies as Univac, RCA Corp. and General Electric 

--------------------- --; Co., which could not meet the challenge. Similarly, 
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COMPUTER TERMINALS 
MARKET IN EUROPE 

Frost & Sullivan has completed a three-volume, 900-
page report analyzing and forecasting the mar1<et 
through 1986 in sales volume, number of units and unit 
price for major classes of computer terminals (and other 
more specific types within these classes). A separate 
forecast is made of the terminal software related mar1<et. 
This is broken down further in terms of these countries: 
BELGIUM; FRANCE; W. GERMANY; ITALY; 
NETHERLANDS; NORWAY; SPAIN; SWEDEN; 
SWITZERLAND; UNITED KINGDOM. The report dis­
cusses major terminal suppliers, their products and 
mar1<eting strategies. Major terminal applications, 
technological developments and associated telecom­
munications facilities and data communications 
standards are analyzed. Possible mar1<eting strategies 
available to various types of terminal equipment and 
system suppliers in relation to particular European con­
ditions are evaluated. 

Price: $1,400. Send your check or we will bill you. For 
free descriptive literature, plus a detailed Table of Con­
tents, contact: 

Iii FROST & SULLIVAN 
II!!!! 106 Fulton Street 
miiiiiiiiil New Yori<, New Yori< 10038 

(212) 233-1080 

those minicomputer firms that cannot adapt to the 
challenge of the 16-bit micro may also drift into 
oblivion. • 

Ron Conway is executive vice president of sales and 
marketing for Altos Computer Systems, San Jose, Calif. 

NEX'f MON'fH IN MMS 
The feature article section of the September issue 

of Mini-Micro Systems will spotlight software: high­
level languages and development systems. Three 
major profile articles will be included, detailing 
database packages for microcomputers , work­
station furniture and portable operating systems 
for microcomputers. 

Other editorial features will include: 
• Fresh perspectives on languages and operating 

systems, including Ada, FORTH and UNIX. 
• Manufacturers' views on software portability. 
• Close looks at MP/ M-86 and MS-DOS. 
• A look at a new, low-cost 32-bitter that uses new 

hardware and software architectures . 

LOOKING AHEAD IN MMS 
Be sure to watch for these editorial highlights in 

coming issues of Mini-Micro Systems: 
• The October issue will survey memory systems. 
•The November issue will include MMS's annual 

report on computer terminals . 
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HIGH STORAGE, HIGH MTBF. The 9406-4 
gives you up to 1.6 million bytes, unfor­
matted; and 12,000 hours MTBF- one of 
the industry's highest. 

INDUSTRY-COMPATIBLE. With 
industry-compatible interface and mount­
ing hardware, this 8 " floppy is available 
now to be plugged into the most demand­
ing OEM applications. 

The double-sided 8" drive 
with wall-to-wall benefits. 

From any angle, the 9406-4 double-sided floppy drive is a mem­
ber in good standing of Control Data's broad line of OEM-proven 
8" and 5).{" floppy drives: the 94048, 9408, 9409, 9409T and 
others. Find out how well they will fit your needs. Call your local 
Arrow or Kierulff distributor today. Or write OEM Product Sales, 
HQN08H, Control Data Corporation, P.O. Box 0, Minneapolis, 
MN 55440. 
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(5 2) CONTR.OL DATA 
Addressing society's major unmet needs 

as profitable business opportunities 
CIRCLE NO. 31 ON INQUIRY CARD 
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New wot=1c{sc:PHBE™ Printers from Anadex: 

Lasting Im ressions. 

Letter Quality 
and Finished Corres­
pondence. High Speed 
Drafts. EDP Reports . Charts 
and Graphs. Now you can have them all in one 
very impressive package: Word/Scribe . 

Our versatile new multi-mode printer, the 
Word/Scribe Model WP-6000, uses our new 
18-wire print head and some exceptional en­
gineering to produce crisp characters and 
razor-sharp graphics. Quality-built to meet 
your most exacting printing needs. 

Word/Scribe gives you letter quality 
printing, with to or 12 pitch or proportional 
spacing, at speeds up to 180 CPS; correspon­
dence quality up to 330 CPS; and draft/data 
processing up to 500 CPS. 

For your graphics needs, dot-addressable 
graphics are provided at up to 144 x 144 dots­
per-inch - impressive when you look at the 
photographs in this ad and realize they were 
reproduced using 133 line-per-inch screens. 

Equally impressive are Word/Scribe 's inter­
faces: RS-232-C Serial and Centronics com­
patible parallel with a sophisticated communi­
cations capability. And for word processing 

modes, we've added 
a Diablo 630 emulation 

package so you can save 
your software when you update your printers. 

Friction feed, tractors, automatic sheet 
feeders, over 20K byte buffers, a variety of 
character sets (including your own, down­
loaded), the impressive list could go on - but 
unfortunately we have no more room here. For 
complete details contact us today .. .. we think 
you'll be impressed. 

4 ~o!:!~,~~X 

The Impressive 
Word/Scribe from Anadex. 
Of Course. 

A Quality 
Circle Member 

ANADEX, INC. • 9825 De Soto Avenue• Chatsworth, California 91311, U.S.A. •Telephone: (213) 998-8010 •TWX 910-494-2761 
U.S. Sales Offices: San Jose, California (408) 247-3933 • Irvine, California (714) 557-0457 •Wakefield , Massachusetts (617) 245-9160 
Hauppauge, New York, Phone: (516) 435-0222 •Atlanta, Georgia, Phone: (404) 255-8006 •Austin , Texas, Phone: (512) 327-5250 
ANADEX, LTD.• Weaver House, Station Road • Hook, Basingstoke, Hanis RG27 9JY, England •Tel : Hook (025672) 3401 •Telex: 858762 ANADEX G 
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MICROCOMPUTERS: PROCESS CONTROL 

RAY SPIESS, Comdyna, Inc. 

Analog capabilities simulate real-time processes in developing 
microcomputer-based control and data-acquisition systems 

A microcomputer in a process-control application 
must pit its digital tools against a decidedly nondiscrete 
real world. The development and testing of such 
systems present a special problem: the processes to be 
controlled, with their widely ranging variables, are not 
often easily duplicated on a designer's bench. Hybrid 
microcomputers solve the problem by incorporating 
analog functions to simulate continuous, real-time 
processes. These added functions convert a microcom­
puter into a process-control applil!ations-development 
laboratory. 

How the hybrid works 

A hybrid computer combines a digital computer 
through a linking interface to an analog computer, in 
which voltages represent other physical variables. A 
general-purpose microcomputer can be converted to a 
hybrid by adding analog and interface units as periph­
erals. The Comdyna Microhybrid I (Fig. 1) is such a 
conversion unit, providing an analog-equipped inter­
face, with or without a general-purpose analog comput­
er, for attachment to a microcomputer's I/o port. 

The Microhybrid I interface unit (Fig. 2) incorporates 
AID and DI A converters, a multiplexer and several 
control and logic circuits, including comparators, gates 
and counters. Analog functions are programmed 
through patch-cord connections and switches, while the 
microcomputer handles most digital processing in 
normal fashion. 

In typical hybrid operation, the analog computer 
generates analog signals. The microcomputer can 
convert these signals and process digital information. If 
the signals are simple enough, they can be handled 

MINI-MICRO SYSTEMS/August 1982 

Fig. 1. Mlcrohybrld I hybrid computer consists of interface unit 
(bottom) and optional analog computer (top). The interface unit 
attaches to the 110 port of a user's microcomputer, combining digital 
and analog capabilities for process-control development. Analog 
functions are programmed with patch cords and panel switches, 
while digital processing is under program control. 

asynchronously, by logic circuitry in the interface. 
Comparators, gates, flip-flops and triggers can gener­
ate or modify single-bit binary signals, which in turn 
can be sent to the microcomputer, or used directly to 
operate switches that control the analog computer. The 
microcomputer can output information that is convert­
ed to analog signals to control the analog computer, or 
to generate single-bit signals to operate switches. 

Process-control development 

Hybrid computers are well-suited to simulate dynam­
ic processes in process-control development, in that 
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By processing signals asynchronously, 
the hybrid can respond virtually 
instantaneously to many situations. 

Process control system 

both analog and digital functions can be used under a 
single programming organization. 

Controller 

DIA interface 

Product or process 

Transducers 

Signal 
conditioning 

AID interface 
The choice of simulation methods is normally deter­

mined by the nature of the process to be controlled. 
Analog simulations excel where the behavior is an 
action/reaction response defined by a set of ordinary 
differential equations, while digital simulations best 
model behavior based on logic determinations, statisti­
cal interpretations of data and static calculations. A 
hybrid computer can simulate basically continuous 
behavior that includes the discontinuities of logic 
determinations, memory requirements, complex pa­
rameter calculations and empirical functions. 

Interface bus 

!LC 
program 

Hybrid simulation 

A hybrid-based process control simulation can be 
structured to resemble a real, microcomputer-based 
setup (Fig. 3). The hybrid can simulate the entire 
system-process and controller-for product develop­
ment, or it can simulate the process or controller alone 
for testing. 

Simulated 
controller 

Hybrid computer 
DIA interface 

Analog simulator of 
product or process 

Simulated 
transducers 

Analog computer 
signal conditioning 

Hybrid computer 
AID interface 

These simulation capabilities offer advantages in 
process-control development. A controller can be 
exposed to a wide range of simulated conditions and 
perturbations, many of which would be too time­
consuming, expensive or dangerous to set up in the 
laboratory. The simulation reacts to stimuli and control 
commands as would the actual process, allowing 
accurate evaluation of the controller's effectiveness. 

Hybrid computer 
bus structure 

!LC 
program 

Fig. 3. Process-control system and hybrid simulation are 
functionally identical. The hybrid can simulate an entire system for 
product development, or any part of it to test real products against 
simulated processes or simulated products against real processes. 

Microhybird I 
P-

r- - - - - - - - - - - - - - - - - - - 1 H Instruction/ 
I r - - - - - - - - - - - - - - - - -1 ~ ....- address 
I I r---------------1 H _.... 
I I I r------1H 

: : J Multiplexerj_ AID converter D 

J
..-----'------'-1 --'-1-..1..1 --.A"'- I 1 I j 

I Amplifier outputs 1 I J "' J l rl= 
.,__ _ __.. I I I ! ._____,J ~I- ~ 

~-1-~ 1-~' Data I 1 i lr----"T""'T"-----.1 8 ° 
DIA converter 1/0 bus LL.. 

Gates 
EOC 

Downcounters ....,_. 
H 

Monostable 

l--D~ig~it_a1_s_w_it_ch~ ____ _,Jif~ i 
Interrupt ~ en 

t::j-

~ 
_1'I Comparators 

Analog \ DIA switches 
computer Patch cords //...,.-----1 

'I VI Op. amplifiers 

Buffers 

Act clock 
Mode indicators 

Mode indicator 
Mode control l Mode control 

Time scale relay 
Time scale l 

L Go I Stop Reset J 

- Digital 
computer 

Fig. 2. Mlcrohybrld I architecture provides a linking interface between a user's microcomputer and an optional analog computer. Process 
simulations are programmed by patch cord on the analog computer, then sent to the interface, where the information is multiplexed and 
converted to digital data. Data can be handled by the microcomputer under central program control, or processed asynchronously by logic 
circuitry in the interface unit. Control information is then converted back to analog signals, and used to modify the analog computer's 
simulation. 
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Emulex takes the inside track on 
VAX·ll/780*mass storage. 

One, two or three 
V-Master/ 780s 

SBI bus terminator 

Announcing V-Master/780. 
A whole new packaging concept in 
software transparent mass storage 
adapters for VAX-11/780. 
Slmpler, less expenslwe, more 
reliable. 

Just what OEMs and system 
integrators need. Two V-Masters can 
fit right into the internal RH780 spaces 
for control of up to 16 drives. And a 
third will replace the SBI terminator. 
The result: Add more peripherals with­
out adding an expansion cabinet. 

Each V-Master chassis has four 
slots. Two boards interface with 
SBI; the other two can contain fully­
overlapped SC780 disk and/or 
TC780 tape controllers . Reliability 
improves because of fewer compo­
nents, boards and interconnects. 

Increase performance, lmprowe 
flexlblllty. 

The disk and tape controllers are 
the same high performance boards 
we use for VAX-11 / 750. By using dual 
disk controllers you boost multiple 
drive performance significantly. 
Or mix tape and disk controllers in 
the same chassis for less cost, 
more flexibility. 

And you get all the other Emulex 
benefits, too. Like the ability to mix 
drive types and capacities . Unlimited 
selection of peripheral make and 
model. SMD media compatibility. 
Now awallable as complete 
subsystems. 

Choose from a wide selection 
of peripherals up to 675MB. We test 
each system nearly 100 hours and do 
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Bus interface 
board 

SC780 disk 
controller 
(4 drives) 

controller or 
TC780tape 
controller 
(4 drives) 

Self-contained 
card cage 

our own installation . Nationwide and 
reg ional service organizations provide 
timely maintenance. 

Look into our unique rental/ 
purchase plans. You can even trade 
in your old non-DEC controller. 

Call Emulex now toll-free : 
(800) 854-7112. In California 
(714) 557-7580. Or write: Emulex 
Corporation , 2001 E. Deere Ave ., 
Santa Ana, CA 92705. TWX 
910-595-2521 . 

::>€ 
EMULEX 
The genuine alternative. 

"VAX and VMS are trademarks of D191tal Equipment Co<poratm 
The VAX-11 /780 shcmn 1s manufactured and marketed 
exclusively by DEC 



In this demanding world of computer interfaces, 
it's nice to know that your DEC computers carry 
the clout of a GATEWAY· 488 Card. The GATE­
WAY· 488 family gives you the power of your own 
LSl-11, PDP-11, or VAX-11 computers on any 
GPIB system, at speeds previously unavailable. 
This speed capability makes the GPIB a viable 
communications link for inter-computer transfer of 
mass data files. National Instruments provides soft­
ware drivers which are compatible with RT-11, 
RSX-11, VAX/VMS and UNIX operating systems. 

Members of the National Instruments 
GATEWAY·488 family include: 

GATEWAY Unibus 
GPIB 11-1 
• Programmed 1/0 
• 60K Bytes/Sec 
•Supports RT-11 , RSX-11 , 

UNIX 

GPIB 11-2 
•OMA 
• SOOK Bytes/Sec 
• Supports RT-11, 

RSX-11, VAX/VMS, 
UNIX 

So when your GPIB systems demand improved 
capability and high speed on GPIB/DEC compatible 
interfaces, remember ... 

The National Instruments GATEWAY· 488 ... 

The DEC to GPIB Access Card 

UNIX '" is a trademark of Bell Laboratories Unibus •• is a trademark of DEC 

GATEWAY· 488 
The GPIB Access 

to DEC Computers 

GATEWAY Q-Bus 
GPIB 11 V-1 
• Programmed 1/0 
• SOK Bytes/Sec 
•Supports RT-11, RSX-11 , 

UNIX 

GPIB 11V-2 
•OMA 
• 2SOK Bytes/Sec 
• Supports RT-11, RSX-11, 

UNIX 

Need to make your GATEWAY· 488 Card go even 
farther? The GPIB-100 Bus Extender allows sepa­
ration of GPIB devices up to 300 meters per exten­
sion . Other features include: 

• High Speed Bit 
Parallel Transmission 
up to 2SOK Bytes/Sec 

• Expansion of Devices 
on GPIB 

•Transparent to GPIB 

For further information call or write: 
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Hybrid computers are well-suited to 
simulate process-control develop­
ment, in that both analog and digital 
functions can be used under a single 
programming organization. 

The analog and logic functions of the hybrid can 
control, as well as simulate, processes. If a process 
status depends on space or time relationships rather 
than on a clocked sequence, it makes sense to perform 
operations with asynchronous logic rather than a 
central program. It would be inefficient, for example, 
to digitize a liquid level measurement and run a 
computer routine to turn a pump off and on. By 
processing signals asynchronously, without sending 
them to the CPU, the hybrid can respond virtually 
instantaneously to many situations. In data-acquisition 
applications, analog techniques offer near-zero frame 

ANALOG COMPUTERS 

Analog computers have been 
around far thousands of years. Until 
0. half of this century, engineers 
analyzed systems of gears and 
pullilyl wtlGle behavlons were mathe­
mdcally "analogous" to more un­
wlelctf ... of tntereat. 

Modem analog computers use 
hlg.....,_ed electronic circuitry to 
.,.tya phyelcal and mathematical 
IY8llft•· The fundamental compo­
nent of -.log computers Is the 
opera1lonal amplltler, which, depend­
ing on feedback elements, can add, 
multiply or Integrate voltages (Figure). 
To analyze a system, variables must 
be tfanllltlld Into wltages, and the 
•'*'°9 computer must be pro­
GIWMlllt trJ. perform operations on 
iheWllllllll ~to those In flt....,....._ the system. 

AnaJog · cpnputel8 have taken a 
blCl•d">_.. c:omputars over the 
pill at , but are stll well-suited 
fet such as real-time 

Operational 
amplifier 

Summer 

Integrator 

Attenuator 

Multiplier 

Divider 

Function 
generator 

times and near-infinite variable resolution, avoiding 
problems inherent in microcomputer techniques. 

The hybrid allows a generalized approach to control 
design. Working with general transfer functions rather 
than specific products or processes, natural systems 
with similar characteristics can use the same design. 
As process-control methods, techniques and designs 
become more applicable to general rather than specific 
models, they will be more readily adapted to future 
requirements. • 

A 

B 

- C 

Ray Spiess is president of Comdyna, 
Inc., Barrington, Ill. 

E0 = - (A + B - C) 

E0 = - (A + B - C) d + - IC 

E0 = f (X) Empi rical 
(st raight line 

approx imation) 
Log/ant ilog 
Sine/cos ine 

II~ and the solution of 
~. npnlnear differential equa­
tloRS. 0.-Jla patenllal, the analog 
compullr l8lm8 to be heading for 
oblcurtty. But the lncreallng populari­
ty of hybrtct computers may reverse 
thla trend. 

-DHF 

An•log computer components perform opera tlons on Input voltage E1n or on sets of vol­
tages, corresponding to mathematical operations. Output voltage Eo can be measured 
to obtain result. Analog computers can contain hundreds of these components for the 
analysis of complex systems of differential equations or real-time simulations. 
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µCS: PROCESS CONTROL 

Automating the 
laboratory with a µc 

RICHARD CURTIS, Cyborg Corp. 

Add-on hardware and programming language polish the Apple /J's 
data-acquisition-and-control capabilities 

A µc for the lab 
The personal computer's potential in laboratory 

automation has been limited by a lack of r/o hardware 
that can be directly accessed by a high-level language. 
Most laboratory applications require a computer that 
can interact in real time with a variety of electronic and 
electromechanical devices. Cyborg Corp. 's new inte­
grated system for automated acquisition and control, 
with its LabSoft programming language, converts the 
Apple II to a personal laboratory work station. 

Much laboratory work consists of manual operations 
no more complex than those tasks being automated in 
the business world. The principal problem in imple­
menting easy-to-use µc-based laboratory automation 
lies in the need to deal with a variety of input signals, 
specialized processing routines and output require­
ments. 

Interface card 

Clock 

Apple 

Binary 
output 

(16 bits) 

Binary 
input 

(16 bits) 

ISAAC 

Schmitt 
triggers 

(0-3) 

DIA converter 

0 Counter 7 

Counter 
(16 bits) 

Fig. 1. ISAAC 91A hardware includes a 16-channel multiplexer coupled to a 12-bit AID converter, four 12-bit DIA converters, 16 bits of 
latching binary input and output, four programmable Schmitt triggers, a 16-bit counter coupled to an eight-channel multiplexer, and a 
software-toggled alarm tone system. The ISAACIApple interface card contains address-decoding hardware, a timer and a battery-backup 
real-time clock. 
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The principal problem in implementing 
easy-to-use µc-based laboratory 
automation lies in the need to deal with 
a variety of input signals, specialized 
processing routines and 
output requirements. 

The ISAAC system places a variety of I/O hardware 
under control of LabSoft, which specifies all I/o 
functions as part of a BASIC program, and incorporates 
a number of graphing instructions. The result is a 
moderately priced, integrated system for many labora­
tory applications. ISAAC sells for $3950 as an Apple 
Computer, Inc., personal computer add-on, and $6000 
to $9000 with a 48K-byte Apple II and peripherals. 

Hardware architecture 

The ISAAC 91A consists of AID and DIA converters, a 
multiplexer and a 16-bit I/O port (Fig. 1). The 12-bit AID 

converter is coupled via a precision gain stage to a 
16-channel multiplexer. The 16-bit I/o port provides 
handshake and control lines for each byte, and four 
discrete 12-bit DIA converters offer software-controlled 
analog voltage output. Four latching Schmitt triggers 
are set by front-panel knobs or an external source. Also 
included is a 16-bit counter coupled to an eight-channel 
multiplexer, a timer with 1-msec. resolution and a 
real-time calendar/clock with battery backup. A hard­
ware audio alarm tone system completes the package. 
The system is housed in a 10- x 15- x 5-in. package and 
connects via cable to an interface card that occupies 
Apple peripheral slot number 3. 

The ISAAC ~ain board has eight expansion slots. 
Using optional I/o expansion modules, as many as eight 
additional devices can be integrated into the system. 
Expansion options allow for 144 channels of AID or 
thermocouple (low-voltage) input ($850), eight 16-bit 
bidirectional binary ports ($325) and 36 channels of DIA 

output ($725). 

ISAAC system allows Apple II to be used as a personal laboratory 
work station, performing a variety of data-acquisition-and-control 
tasks. It is available as an Apple add-on or complete with 48K-byte 
Apple and peripherals. 
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All I/O connections are brought out to a distribution 
panel (Fig. 2) that plugs into a connector at the rear of 
the ISAAC chassis. I/O connections, all handshake and 
control lines, grounds and voltage sources are made at 
labeled screw-clamp terminals. The panel simplifies 
wiring and provides the option of having several 
distribution panels wired to the various experimental 
setups with which ISAAC is used. 

LabSoft programming language 

ISAAC hardware is linked with the Apple through 
LabSoft, an extension of Applesoft BASIC. LabSoft's 62 
instructions are interpreted and executed as Applesoft 
instructions. LabSoft instructions are tailored to ISAAC 
hardware and to the general requirements of laborato­
ry computing, but they retain the English-like mne­
monics and syntax of BASIC. These instructions access 
each of ISAAC's I/O devices, reading or writing values in 
the form of Applesoft variables. An IIO function is 
usually accomplished with a single instruction:"& BIN," 
for example, reads a binary input;"& AOUT" writes an 
analog output. The ampersand preceding each LabSoft 
instruction integrates the instruction into Applesoft 
BASIC. 

LabSoft's I/O instructions are complemented by a set 
of 16 parameters that specify channel number (C#), 
target variable (TV) and others. They can also be used 
to graph, mask or compare I/O values against user­
specified values, or alter the values by an arithmetic 
function, all as part of a single command line. 

LabSoft's graphing instructions format graphs and 
permit screen display of I/O values. LabSoft uses the 
Apple's extensive color graphics to generate single- or 
multiple-plot, color-coded, fully labeled and retraced 
graphs, on- or off-line. As with all Apple graphics, 
LabSoft graphs can be printed on any suitable printer. 

Integrating hardware and software 

By reducing the amount of time and specialized 
knowledge required to set up the hardware and write 
the program, ISAAC cuts lab-automation overhead. 

Fig. 2. Removable distribution panel makes all ISAAC 110 
connections, system voltages and grounds available on screw-clamp 
terminals. When ISAAC is used with several setups, a distribution 
panel wired for each one simplifies changes. 
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What price do you pay for all the 
bells and Ylhistles on a smart terminal? 

Quite honestly, the differ­
ence in price is hardly worth 
mentioning. Especially when 
you compare the incredible 
difference in features. 

But it's not just the differ­
ences between these termi­
nals that are important. It's 
the similarities, too. 

For example, both termi­
nals come from the same 
company that virtually every 
industry-conducted survey 
shows to be the world's fav­
orite independent terminal 
manufacturer. 

Both terminals come from 
the same company that's the 
price/performance leader 
all the way up and down 
the general purpose CRT 
terminal scale. 

Both terminals come from 

OURADM21 
CONVERSATION AL/ 

BLOC K MODE 

FULL EDITING 

PROTECTED FIELDS 

FULL VISUAL ATTRIBUTES 

12" MONITOR 

B FUNCTION KEYS 

OPTIONAL INTERNATIONAL 
CHARACTER SETS 

POPULAR TERMINAL 
EMULATION 

OURADM24 
OFFERS EVERYTHING THE 

ADM 21 OFFERS. PLU S, 

FULL " NON -EMBEDDED" 
VISUA: ATTRIBUTES 

OPTIONAL 4B OR 96 LINE PAGE 
WITH 24 lltlE WINDOW 

THROUGH MEMORY. 

2STH LINE-FUNCTION KEY 
LEGENDS/ MESSAGES/ 

TERMINAL STATU S/ SET-U P 

B PROGRAMMABLE 
FUN CTION KEYS 

(64 CHARACTERS PER 
KE Y FUNCTION) 

7 BUILT-IN INTERNATIONAL 
CHARACTER SETS 

DETACHABLE KE YBOARD 

SMOOTH OR JUMP SCROLL 

HORIZONTAL SPLIT SCREEN 

LINE DRAWING/ WIDE POINT 
GRAPHICS 

OPTIONAL 6 -POSITION TILT 
MECHANISM 

OPTIONAL U " MONITOR 

BIDIRECTIONAL AUXILIARY 
PORT 

KEYBOARD-ACCESSIBLE. NON-
VOLATILE SET-UP MODE 

SPACE FOR ADDITIONAL RAM 
OR ROM 

OPTIONAL 300/ 1200 IAUD 
MODEM AND POLLING 

OPTIONAL VECTOR DRAW· 
ING GRAPHICS COMPATllLE 
WITH TEKTRONIX PLOT 10'" 

the company that should 
always be your first choice 
in terminals. 

Both terminals come from 
Lear Siegler. 

So while other manufac­
turers can ride the coattails 
of our Dumb Terminal TM 

brand name, and while 
other manufacturers can 
copy our famous look, 
there's one thing they can 
never take away from us. 

The Lear Siegler trade­
mark. And the quality that 
goes with it. 

THE ANSWER IS LEAR •GLER. 
THE QUESnoN IS WlllGI ONE. 

I~ LEARSIEGLEA. INC ~I DATA PRODUCTS DIVISION 

Lear Siegler, lnc./Doto Products Division, 714 North Brookhurst Street , Anaheim , CA 92803 . 71 4/ 774 - 1010 . 
Distributor Sales and Service: San Francisco 4 15/ 82 8-694 1 • Los Angeles 714/ 774 -1010 X-219 • Chicago 312/ 279-7710 • Houston 713 / 780-9440 

•Ph iladelph ia 215/ 245-4080 •Boston 6 17/ 456-B22 8 •Eng land (04867) 80666. OEM Sale" Son F<oncisco 41 5/ 828-6941 • Los Angeles 213/ 45 4-994 1• Chicago3 12/ 279-5250 •Houston 7 13/ 780-2585 
•Philadelphia 215/ 245- 1520 • Boston 215/ 245- 1520 •England (04867) 80666 . 'From the states of CT. DE. MA, MD. NJ , NY, RI , VA and W.V. col l (800) 523-5253 . 
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Archive is a perfect match for the back-up needs of Winchesters. 
Floppy disk drives are less than 

ideal for Winchester back-up. They're 
slow. Easily damaged. And costly 
to operate. 

Archive's %" streaming tape drives 
are just the opposite. The 20MB 
Sidewinder and 45MB Super Side­
winder are the first cost-effective 
storage devices that are designed 
for the task at hand-Winchester 
back-up. 

Streaming tape is fast. It takes 
just four minutes and one media 
insertion to back up 20MB of data. 

Streaming tape offers better 
data protection: %" tape cartridges 

MINI-MICRO SYSTEMS/August 1982 

seal themselves as soon as you same power supply. And to use a sim-
remove them from the drive. pie 8-bit parallel interface that 

Then there's the cost advantage. speeds integration. 
Just one Sidewinder cartridge will We could go on. But we'd rather 
handle 20MB for about $30. The talk about your particular system. 
media cost to do the same job with Get in touch, today. And when you 
floppies is about $100. do, ask for our new handbook on 
More than just back-up. streaming tape drives and how to 

In addition, our W streaming tape use them. Archive Corporation, 
drives provide the complete remov- 3540 Cadillac Ave., Costa Mesa, 
able media needs of any system : Soft- CA 92626. (714) 641-0279, Telex 
ware distribution, data collection 4722063, TWX 183561. Distributed 
and program loading. All performed nationally by Hamilton/Avnet. 
at the touch of a button. 
System integration made simpler. 

Both our 20MB and 45MB drives 
are specifically designed to fit an 8" 
floppy disk footprint. To use the 
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An instruction could be used to 
photograph an event, turn off a light, 
initiate a phone call or set off an 
explosion within a few microseconds of 
the analog input reaching 
the threshold value. 

Once the proper connections have been made to ISAAC's 
distribution panel, all that's necessary to record an 
analog input (from a gas chromatograph, for instance) 
is to write a statement of the form: & AIN, (TV)=x. 

The value of x, which in this case would be the 
chromatograph's output, may be dealt with in the same 
fashion as any Applesoft variable. A FOR ... NEXT ... or 
GOTO loop continuously reads the value of x. The 
addition of a (GA) parameter to the command line, along 
with two or three lines of LabSoft graphing commands, 
allows the changing values to be stored as data arrays, 
compared against other values and used in arithmetic 
operations. 

Binary inputs can be read as binary or BCD data 
words or polled to report on the state of as many as 16 

on/off devices. Analog signals can be input and summed 
for signal averaging. All I/o instructions can be 
executed as matrixes of specified numbers of sweeps at 
a specified rate, and most I/o instructions can be 

The 
CM-20/Q22 
with 22 bit 
RSX-11M 
version 4.0 

100% DEC System!! LSl-11/23 with 1 megabyte 
of memory 20 megabytes of disk (2 RL02's) , 
and 6 serial lines. The system includes 
RSX-llM, version 4 .0, documentation, complete 
cabling, and a VTlOl-AA as shown above. $20,995.00 

Other RSX-llM systems avialable in small racks as 
shown with up to 192 megabytes of storage and up to 2 
megabytes of memory. 

From your RSX-llM specialists: 

,.,. ~~t~~~:~c~s~~~~~setts 02154 

.... ·····- - 617-894-3278 
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Apple 

.-----+--100 & AIN . (TV)= X 
11 0 IF X > 3000 THEN & BOUT.1DV1 2 
120 IF X< 2000 THEN & BOUT.1DV1 4 
130 GOTO 100 

ISAAC 
...... l .....----------1-----. 

/' I 

ltnary 8lnery Counter 
output iftput 0-7 
0-15 0-15 

Input 1 I r _/i 
ll JA;dio. 

outputl Ar 5 
... I~_ ... ..., .... ' Y/~V/-W vf 

~ 

J~~IOpen ~;valve t...,,...... __ ..J ___ ~ C1ose 

J==========;:l ;::]Flo=w J::lll ~ Direction of llow 

meter J 

Fig. 3. A simplified flow-control application uses LabSoft's "& 
AIN" command to read an analog value from a flow meter. 
Depending on the value of X, the gate valve is opened by toggling 
binary output bit #2, or closed by toggling binary output bit #3. 

included in a triggered I/O command structure. A 
command line using the structure 
& LOOK FOR AIN, (TV)=X, (TH)=2048:THEN & BOUT, 

(DV)=2 
would wait for an incoming analog value to reach a 
threshold (in this case 2048) then put a TTL high signal 
o.n bit #2 of ISAAC'S binary output port. Such an 
arrangement could be used to photograph an event, 
turn off a light, initiate a phone call or set off an 
explosion within a few microseconds of the analog input 
reaching the threshold value (Fig. 3). 

Hardware/software integration in the ISAAC system 
brings the software aspect of laboratory computing 
within reach of BASIC programmers. The standard 
ISAAC hardware allows the system to fulfill most 
common IIO requirements, and the expansion cards 
permit modular upgrades. A growing contributed 
library of LabSoft applications programs, when not 
applicable to a user's needs, can serve as a jumping-off 
point for development of new software. • 

Richard Curtis is manager of technical information at Cyborg 
Corp., Newton, Mass . 
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Getting the jump 
on DEC!compatible Winchesters 

You've got to keep 
hopping to be a winner in 
the DEC-compatible world, 
and Charles River Data 
Systems has been out 
front with innovative 
technology for eight 
years. Now we've 
taken a big jump 
ahead with our 
newRLX3010 
disk, featuring 
removable 
Winchester 
backup, RLO 
software 
compatibil­
ity,and 
22-bit 
address­
ing. 

Removable 
Removable 
Winchester drive 

Winchester backup 
Introducing a uniquely sensible 
approach to Winchester backup: a 
second Winchester. The RLX3010 
combines a 31.2-megabyte, 
8-inch, fixed Winchester with a 
10.4-megabyte, 8-inch, removable­
cartridge Winchester. Each on a 
separate spindle. Use all 41.6-mega~- Removable 
bytes for data and programs. Then __,,_,.....-Winchester 
use the 10.4-megabyte cartridge f-==="-< cartridge 
for program swapping or high- ~--~ 

Front-panel 
console 

speed, file-oriented backup. With The RLX3010 fits in a 7-inch-high 
the fixed disk running. A front table-top or rack-mount enclosure. 
panel diagnostic console permits Yet it's equivalent to four DEC RL02s 
off-line testing. (at 40 inches tall and 300 pounds). 

• DEC is a registered trademark of Digital Equipment Corporation 
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lWO DISK SUBSYSTEMS 

Model 
RLX3010 

RLX3001 

MainStora e 
31.2MB 
fixed 
Winchester 
( = 3RL02) 
31.2MB 
f1Xed 
Winchester 
(=3RL02) 

Backu 
!0.4MB 
removable 
Winchester 
( = I RL02 
LOMB 
double-sided 
floppy 

lWO SINGLE-BOX COMPUTER SYSTEMS 

Model 
RLX3010B 

Description 
Same as RLX30! 0, plus built-in 
Q-bus bac lane 
Same as RLX3001 , plus built-in 
Q-bus bac lane 

• Q-bus compatibility under 
RSX-llM, RT-11 

• LSl-11 processor, memory, and 
interface cards available 

•Complete system in 7-inch 
enclosure 

•Substantial quantity discounts 
available 

Optional 
Q-bus backplane 

and floppy 
backup, too 

To build a potent yet 
remarkably compact, 
economical single-box 

system, choose the 
RLX3010B with built-in back­

plane. Just plug in LSl-11 processor, 
memory, and interface boards, 

and cut cost, space, 
cabling, and power 
requirements sig-

,, nificantly. And for 
even greater economy, there's 

the RLX3001 with RX02-compatible 
floppy backup (see chart). 

For more information, contact 
Charles River Data Systems, 4 Tech 
Circle, Natick MA 01760, ( 617) 
655-1800; Western Region (602) 863-
7739; Europe (44) 4955-56545. 

RLX?Al\\l 

CHARLES RIVER 
DATA SYSTEMS 
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DISK DRIYIS 

Winchester backup for 
less than 'six bits' (75f:) 

per 1negabyte 
TOM MAKMANN, Archive Corp. 

1/4-in. streaming cartridge-tape drives provide 
inexpensive backup for 1 OM- to SOM-byte Winchester disks 

The popularity of Winchester-disk drives for small­
business, word-processing, office-automation, comput­
er-graphics and data-entry systems has created a need 
for equally reliable, but removable, backup media to 
compensate for the fixed nature of Winchesters. 

The most urgent requirement has been for backup 
systems that match the capacity and transfer rates of 
Winchester drives in the lOM- to 50M-byte range-a 
range that is beyond the capabilities of floppy disks but 
lower than the practical threshold for %-in. reel-to-reel 
tape. Streaming %-in. cartridge-tape drives fill this 
gap, with significant cost savings compared to other 
backup alternatives. Their suitability results from a 
classical marriage of old magnetic-tape technology, 
borrowed 6250-bpi coding techniques and the new use 
of unsaturated recording for digital data. 

Why streamers? 

streaming cartridge, for example, is less than 75¢ per 
megabyte. For lower capacity 20M-byte cartridges, 
media cost is still only $1.50 per megabyte-compared 
to $4 for start/stop cartridges and 8-in. floppies, and 
$18 for removable-disk storage modules. 

Backup-hardware costs follow a similar pattern, but 
relatively low media and device prices are not the only 
advantages of streaming-tape cartridges. All the other 
backup devices require multiple exchanges to dump or 
load medium-sized Winchesters-requiring human ope­
rators and making it impractical to treat the backup 
system as extended on-line storage. 

Transfer-rate limitations imposed by backup media 
can also reduce system throughput and increase 
processor overhead. It may take hours to unload a 
40M-byte disk onto multiple minifloppies, compared to 
minutes for a single high-capacity streaming-cartridge 
drive. The only other backup alternatives with compa-

Storage costs vary according to drive and media cost rable transfer rates are expensive storage-module 
(Fig. 1). The media cost for a fully loaded 45M-byte drives. 

BACKUP DEVICES COMPARED 

Device plus Time to 
Formatted Media required Media cost media cost record 

Price capacity to store to store Media cost per M byte 20M bytes 
Device (0 = 500) (M bytes) 20M bytes 20M bytes per M byte (20M bytes) (minutes) 

'!.-in. streaming $632 20 $30 $1 .50 $33.10 4 
cartr idge-tape drive 
•:, .in . start/stop $1200 B.6 3 $90 $4.50 $64.50 60 
cartridge·tape drive 
B·in ., double-density, $530 1.3 16 $60 $4 $30.50 34 
double·sided, diskette drive 
5 •;, ·in ., double·density, $325 409 50 $150 $7.50 $23.75 100+ 
double·sided, diskette drive 
Fixed/removable $1900 6.4 li xed 4 $500 $25 $120 4 
cartridge·d1sk drive 6.4 removable 
Removable·cartridge $1500 8.B 3 $375 $18.75 $93.75 4 
disk drive 

Fig. 1. Cost of Winchester backup depends on costs of drive, media and operator time. Streaming-cartridge drives provide the lowest 
media and operator costs. Cost of device plus media is lowest for 5V4·in. diskettes, but more than 11h hours is required to load, unload and 
sequence 50 media. Removable disks match streaming tapes in time and operator involvement, but drive and media costs are twice as high. 
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The leader in 
total advertising 

... among competitive monthly publications. 
Mini-Micro Systems is the leader in advertising pages as a result of 
leadership in three areas: 

EDITORIAL EXCELLENCE 
Not only is our editorial staff the best in the industry, we have more 
full time editors than any other computer publication. Eighteen 
full-time editors including four on the west coast and one in Europe. 
We've made this investment in editorial staff because we befi.e'9e in 
complete coverage of the industry. Coverage that includes news, 
emerging trends, technology and product updates, in-depth survey 
reports on product segments, and a look at the "movers and 
shakers" in the industry. All designed to keep our readers better 
informed on product selection. 

KNOWLEDGE OF READERS 
No one knows more about their readers than Mini-Micro Systems. 
Each year, for the past eleven years, we have conducted an in­
depth survey of our readers. We're able to tell you what our rmders 
bought during the past year, what equipment they have installed, 
and what they plan to buy. Not in vague numbers. But, by manufac.. 
turer and model numbers. In minicomputers, microcomputers, 
tape and disk drives, CRT terminals, printers, other peripherals, 
software, data communications, computer supplies and services. 
No one can offer you the information that Mini-Micro Systems can. 
UNEQUALED SUPPORT 
The combination of editorial excellence and in-depth knowledge 
of our readers gives you an added benefit. We can provide you wit& 
a caliber of support services that are unequaled. There's our new 
annual seminar program for top marketing management to pre.. 
view the results of the annual Mini-Micro Market survey. 

There's the first trade show geared for you - the marketer 
of products advertised in Mini-Micro Systems. There's our Mini­
Micro Market Database. There's our direct maiVmarketing pro- . 
gram that has access to the resources of the broad array of Cahners 
publications. There's the individualized services and attention to 
detail in which our regional sales managers pride themselves. TH.is 
pride and our basic attitude of committment to leadership has 
earned us our number one position in the market, a position we are 
committed to maintain. 

If you want to reach the traditional OEM, system integrat«/ 
third party participants, or the high-volume end user, theretl~ 
question about your number one advertising media buy. 

The leading nwnthl.yfor computer prqre..,.. 
SALESOFFICES Boston(617)536-7780•Chicago(312)654·2390•Dallas(214.)980-0318•Demer(308J 

Los Angeles (213) 826-5818 •Orange County (714) 851-9'22 •Sim Fnmciaco(408) 
Southeast Mid-Atlantic (215) 293·1212 
A Cahners Publication, 221 C:Olumbus Ave., Boston, MA 02116<617)536-178> 



Transfer-rate limitations imposed by 
backup media can also reduce system 
throughput and increase 
processor overhead. 

Something old 

Magnetic tape has been used for mass storage since 
the earliest days of the computer industry. The 
principal on-line- and backup-storage medium, until the 
advent of high-capacity disks, was Yz-in. tape. The 
digital-tape cartridge, the vehicle for the new Y4-in. 
tape streamers, is in its second decade of commercial 
development, with industry standards established for it 
(ANSI X3.55-1977), multiple sources of supply and a long 
history of enhancements and expanded capacities. 

There is nothing novel in the technology of the 
streaming-cartridge drive. Medium and transport have 
simply come into their own with the development of 
mid-range rotating memories and a corresponding 
demand for compact, reliable, low-cost backup. 

Fig. 2 illustrates the basic cartridge design used in 
both streaming and start/stop drives. The compact, 4-
x 6-in. unit is completely self-contained, with its own 
supply and take-up reels, tape guides and tensioning 
mechanism. Unlike conventional cassette or reel-to-reel 
transports, there is no direct contact between the tape 
and the drive capstan, roller or pulley. Instead, both 

Belt guide 
rollers (2) 

Tape shown In 
BOT position 

Fig. 2. V4-in. tape cartridges are driven by an internal flat belt, 
eliminating contact between the tape and drive capstans, rollers or 
pulleys. The belt also maintains constant tension on the tape during 
streaming and start/stop operations. 

MINI-MICRO SYSTEMS/August 1982 

reels within the cartridge are driven by a flat belt that 
maintains constant tension on the unsupported tape as 
it streams across the read/write heads at speeds as fast 
as 90 ips. 

Nearly twice as wide as audio-cassette tape, the 
Y4-in. recording surface has room for more than a dozen 
parallel-but serially recorded-<lata tracks. The num­
ber of tracks represents an economic trade-off between 
data capacity and cartridge-drive manufacturing costs. 
Standard tapes measure 300, 450 and 600 ft., with 
beginning of tape (BOT), load point, warning point and 
end of tape (EOT) marked by optical-sensor holes. A 
450-ft., four-track cartridge, recorded in a serpentine 
pattern (Fig. 3) to minimize rewinds and dual-channel 
head repositions, has a formatted data capacity of 20M 
bytes. Nine tracks increase the formatted capacity to 
45M bytes. 

A typical cartridge drive, engineered for volume 
production and easy maintenance, features a glass­
reinforced polycarbonate mainframe and a minimum 

,,o 
{···· 

0 0 o::::: 

~1~1~1 ~ I 
EOT 

Early 
warning 

Physical 
end of tape 

Data 
recording 

area 
(450 ft.) 

RK 1-0,0 0 
TRK3 ~ 
TAKO I 

TRK 2-0"() 0 

Head position 
for tracks 0 & 1 

~-~a -c::>-e>- E 
R W 

1 36in . 1~,~~r r---~~-..J 
\. Head pos1t1on 

BOT for tracks 2 & 3 
Load point 

(logical end 
of tape) Physical 

beginning 
of tape 

Fig. 3. Serpentine recording of serial data permits 90 lps 
streaming and minimizes rewinds and dual-channel head reposi­
tions on this 20M-byte, 450-ft., four-track cartridge. Nine-track 
cartridges hold as much as 45M bytes. 

number of moving parts (Fig. 4). To simplify integra­
tion into existing systems, DC-power voltages and 
optional mounting dimensions match those of industry­
standard 8-in. floppy disks. 

Making cartridges stream 

Cartridge drives are also optimized for streaming 
rather than start/stop data recording and retrieval. 
Instead of pausing for further instructions at the end of 
each data block-a necessity for file management-the 
recording medium streams continuously between BOT 

and EOT. The drive's motion is limited only by the 
data-transfer capabilities of its companion disk drive 
and host computer. 

By eliminating the need for fast, low-inertia starts 
and stops, streaming-drive components can be de­
signed for rugged, extended-life service and minimum 
manufacturing expense. The streaming cartridge is the 
only Winchester-backup device that sells for less than 
the disk it backs up. 
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The principal on-line- and 
backup-storage medium, until the 
advent of high-capacity disks, 
was 112-in. tape. 

Nonstop streaming also accounts for the low media 
costs of streaming-cartridge drives. As much as half 
the length of a start-stop tape can be wasted on 
inter-block gaps. Longer blocks reduce the number of 
gaps, but increase the amount of data that must be 
rewritten or reread when a block-in-error is detected. 

An identical trade-off applies to the length of 
streaming-cartridge data blocks. In this case, however, 
the gap size can be reduced to the length required to 
separate the blocks and resynchronize the read/write 
circuitry at the start of each block. In the case of an 
intelligent drive, for example, the block length is fixed 
at 512 storage bytes with only 16112 storage bytes in the 
space between blocks. The result, assuming no errors, 
is 97-percent use of the tape-nearly twice that of a 
start-stop tape with the same number of tracks and the 
same storage-bit density. 

The standard streaming-cartridge drive contains all 
the electronics necessary to control the tape and 
head-positioning mechanisms. It can write information 
on a selected track at a rate of 10,000 frpi and read the 
resulting record, or any similar record written by 
another device. 

The drive itself, however, does not establish the 
significance of the magnetic record, detect any errors 
or make any logical decisions as to whether a block of 
data should be rewritten or reread. Such controller/ 
formatter functions must be provided by a user or 
incorporated into an intelligent drive (Fig. 5). 

Beyond the simple storage and retrieval of informa­
tion, there are four primary design objectives for an 
intelligent streamer: 

• An easy-to-implement host-computer/operating­
system interface, 

• A data-transfer rate that is compatible with the 
host-computer DMA channel, 

• An error-detection-and-correction procedure that 
reduces the number of soft (correctable) errors to 
fewer than one in 108 bits and the number of hard 
(uncorrectable) errors to fewer than one in 1010 bits, 

• A data-coding technique and tape format that take 
maximum advantage of the drive's flux-reversal densi­
ty and the short inter-block gaps that continuous 
streaming allows. 

Something borrowed 

Most of these objectives have been achieved by a 
single design innovation that was borrowed from 
6250-bpi reel-to-reel tape technology. 

A serially recorded data track can be viewed as a 
series of cells representing binary os and ls, with the 
boundaries of each cell defined in time and space. 
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Motor driver 
board 

Tape hole sensor block 

Capstan 
Head carriage 
assembly and 
stepper motor 

shaft 

Integral tape 
cleaner 

Read/write 
head assembly 

Fig. 4. Streaming-cartridge drives use rugged components for 
continuous tape motion, unlike conventional drives that use 
low-inertia components for start/stop operations. Most tape-handling 
hardware is in the tape cartridge, keeping the drive's parts count low. 

Fig. 5. The Sidewinder intelligent streamer from Archive Corp. 
includes buffers, error correcting circuits and a formatter/controller, 
along with the drive mechanics. 

Magnetic-tape cells are stored in the space domain 
(0.001 in. per bit cell when the density is 10,000 bpi). 
But the recorded information is written or read in the 
time domain (1.11 µsec. per bit cell when the tape is 
traveling at 90 ips). The two are equivalent as long as 
the tape speed remains constant from one track section 
to another and from one drive to the next. A speed 
variation of less than 0.1 percent would cause an 
unacceptable read-error rate of one in lK bits. 

To keep space and time synchronized, one option is to 
generate a clock signal that tracks the bit cells in the 
space domain and translates this information into 
bit-cell boundaries in the time domain. Storing clock 
information on a separate track alongside each data 
track, however, would halve the drive capacity. A more 
efficient method would be to directly or indirectly use 
the recorded data as the synchronizing source. 
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Streaming-cartridge drives offer 
impressive backup-media savings by 
storing the data at high 
bit-cell densities. 

A variety of self-clocking codes have been developed 
for this purpose, but each has its limitations. Phase 
encoding, for example, requires two flux reversals to 
identify a single bit. Modified FM codes discriminate 
between Os and ls by a half-cell shift in the flux­
reversal pattern. 

A non-clocking code such as non-return to zero 
(NRZI), although simpler and more efficient, requires a 
separate timing signal to clock the bit cells during an 
extended series of os and ls. Non-return to zero, 
change on ls (NRZ) represents a compromise. A series 
of ls are self-clocking, but synchronization can still be 
lost with a long series of os. 

The developers of the 6250-bpi magnetic-tape stan­
dard (ANSI X3.54 1976) faced similar coding problems 
and options. Their solution was to record the informa­
tion in NRZI-but with only a limited number of os. 
They combined 7 data bits with an error-correction bit 
to form a group-coded recording (GCR). The 8 data­
group bits to be stored along each track were split in 
half, and each half was converted to a 5-bit storage­
group code in which no more than two os occur in 
succession, even when the storage-group codes were 
combined end-to-end to form a 10-bit byte (Fig. 6). 

Intelligent cartridge drives use a 4-bit-to-5-bit code 
conversion in the same manner. Each 8-bit data byte is 
converted to a 10-bit storage byte before it is recorded. 
Data capacity is reduced by 20 percent (10,000 frpi can 
store only lK 8-bit data bytes instead of a theoretical 
1250 per in.) But the system can still support data­
transfer rates as high as 90K bytes per sec., or only 11 

sec. per megabyte when a disk is being loaded or 
dumped. Error rates are also sharply reduced by the 
unambiguity of the NRZI codes. 

A number of other advantages can be noted. The 
limited-o bit steam is virtually self-locking, allowing a 

HEX 
00 
01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
oc 
OD 
OE 
OF 

4-BITDATA S.BIT STORAGE 
GROUP CODES 

BINARY HEX BINARY 
()()()() 19 
0001 1B 
0010 12 
0011 13 
0100 10 
0101 15 
0110 16 
0111 17 
1000 = 1A 
1001 09 
1010 OA 
1011 OB 
1100 1E 
1101 OD 
1110 OE 
1111 OF 

GAP= 1F = 11111 
SYNC = 07 = 00111 

FILE MARK= 1C = 11100 

11001 
11011 
10010 
10011 
11101 
10101 
10110 
10111 
11010 
01001 
01010 
01011 
11110 
01101 
01110 
01111 

Fig. 6. Group-coding conversions are used to keep streaming­
tape drives synchronized. Synchronization of serially recorded 
NRZI data bits can be lost if long series of 0 bits are encountered. 
Streaming data is converted into a GCR format, in which no more 
than two 0 bits occur together. The 8-bit data bytes are split into two 
4-bit halves, the halves are converted to two 5-bit storage group 
codes, and the two storage group codes are combined to form one 
10-bit storage byte. Data-storage efficiency is reduced 20 percent, 
but reliability is increased. 

third-order, wide-band phase-lock loop to track the bit 
cells with extreme accuracy and speed, despite snaps 
and vibrations in the tape as it streams from reel to 
reel. (A µp-controlled capstan servo holds the tape 
speed to within narrow tolerances.) Moreover, only half 
the potential number of 5-bit codes are used in the 
data-to-storage code conversion, leaving as many as 16 
illegal codes for formatting fuctions. 

Error detection and correction 

Fig. 7 shows the format that intelligent cartridge 
drives generate. Data are divided into 512-byte blocks 
for error detection and correction. However, instead of 
the conventional erased gap-without any synchroniz­
ing signal-the drive controller inserts 13 illegal (all ls) 
10-bit storage bytes and a 0.5-byte (5-bit) sync code to 
signal the start of user data. The final bytes in the block 
are two coded CRC (cyclic-redundancy-check) characters 

Fig. 7. A streaming-tape format makes efficient use of Its media. Storage blocks contain 512 bytes of data, 2 bytes of 
cyclic-redundancy-check data and a block-address byte. The long, blank inter-record gaps of conventional drives are replaced by 13 illegal 
bytes (all 1s) for block separation and 1f.! bytes of synchronizing data. 
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for Hi~- and Medium-Volume Users -
Intelligent Custom 212A Modems on a Card 

with Incredible features at Incredible Prices 

FOR HIGH-VOLUME USERS -
AN INTELLIGENT CUSTOM 212A 

The "Make or Buy" decision becomes Incredibly 
easy for high-volume 212A modem users. The answer 
Is "Buy" Racal-Vadlc Intelligent modems, custom 
designed to your specifications. 

These Intelligent custom modems, designed 
around a new breed of 212A and 103 LSI chips are 
Incredibly small and flexible, Incredibly low In cost. 
and Racal-Vadlc takes an Incredibly short time from 
prototype to high-volume production. 

Tiny 18- and 24-pln dual In-line chips contain a 
modulator and demodulator, transmit and receive 
filters, a carrier detector, automatic gain control, and 
answer tone generator/detector. Racal-Vadlc has 
added telephone line, user, and control Interfaces 
to these dual In-line chips. And our custom 212A 
modems are delivered to you FCC Registered and 
TAP Certified. 

And that's just the beginning! A built-In micro­
processor gives you all the options you've dreamed of: 
automatic dialing with stored numbers, Interactive 
conversation with the data terminal operator, 
sophisticated diagnostics ... and more. 

If you need a lot of 212As, each 
packaged In less than 50 square Inches, 
come to Racal-Vadlc. We'll build them to 
your size, shape and specifications -
and deliver them In a minimum of time. 

FOR MEDIUM-VOLUME USERS -
A STANDARD INTELLIGENT 212A 

For medium-volume 212A users, the perfect 
solution Is our V5212P - a standard Intelligent 
modem packaged on an 8.85- by 5.50-lnch PC Board. 
The V5212P fits comfortably Inside most terminals and 
computers, because each modem occupies less than 
50 square Inches. 

The V5212P, which uses the same chips, micro­
processor and functlonal modules that make up a 
custom 212A, provides 1200 and 0 to 300 bps full­
duplex operation with manual and automatic originate/ 
answer. It's FCC Registered and TAP Certified for direct 
connection to the switched network and has built-In 
R5232C and TIL Interfaces to simplify Integration Into 
new or existing systems. 

A sophisticated automatic dialer, which allows up to 
32 digits to be stored In memory and Instantly retrieved 
by the terminal operator, Is Included In the V5212P The 
modem provides a unique digital or analog Input/ 
output capability and can be used In systems where 
voice and data transmissions are required. 

The price Is right Just $420 In lots of 100. 
Whether you need an Incredibly small custom 

212A or an Incredibly small standard 
212A, we've got'em. And at prices much 
lower than you ever thought possible. 

Racal-VadicMember IDCMA 
222 Caspian Drive 
Sunnyvale, CA 94086 

[]J[jJ~[J~ 
Tel : (408) 744-0810 •TWX: 910-339-9297 

PHONE: 800-543-3000, OPERATOR 507 
Racal-Vadic Regional Offices: West: ( 408) 744-0810 
East: (301) 459- 7430 •Central: (312) 932-9268 
Northeast: (617) 245-8790 •Southwest: ( 817) 277-2246 
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Streamers are being shipped in volume 
and have a secure place among the 
mass-storage options available to OEM 
designers and end users. 

calculated by the drive controller and an address­
storage byte. 

Intelligent controllers can also be programmed to 
generate a 512-byte storage block of illegal codes as a 
file mark. Any number of file marks can be inserted into 
the tape record by the host computer to serve as 
stopping points when data files are to be recorded and 
retrieved. The host computer can seek a record by 
counting file marks and the storage blocks that follow a 
selected file mark. Alternatively, the block, or blocks, 
immediately following a file mark can be coded with 
file-identification data or with a block-by-block directo­
ry of the information contained in the file. 

However, storage blocks must be counted because 
the streaming-format address byte attached to each 
block is stripped from the data stream during the read 
operation and is transparent to the host. There is no 
direct relationship between the storage blocks and the 
way the data are organized on the disk or in the 
computer memory. The main function of the address 
byte is to identify and correct a block containing a write 
or read error. The controller also uses the addresses to 
ensure that data is returned to the computer system in 
the same sequence as it was received. 

The error-correction scheme used by intelligent 
streamers during -a write operation differs from that 
used by start/stop tape drives. Read-after-write and 
CRC comparisons detect any recording errors. But 
instead of backing up and rewriting the block in error 
with a progressive foward creep that bypasses a faulty 

Flux reversal output signals at 
three different tape-depth distances 

Fig. 8. Unsaturated recording produces sharp output signals (A) 
compared to normal saturated recording, which produces strong, 
deep magnetic fields. Unsaturated signals are easier to filter and 
erase, and rarely produce write-through errors. 
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section of tape on each rewrite, the streaming­
cartridge drive keeps the tape in motion, rewriting the 
faulty block until an error-free block is detected. 
Rewrites followed by an accurate record are viewed as 
soft errors and are identified during subsequent read 
operations by monitoring the sequence of block ad­
dresses. After 16 unsuccessful rewrite attempts, the 
cartridge tape is stopped, and a hard error is reported 
to the host computer. 

Read-error detection and correction are more con­
ventional and less frequent. The tape is stopped, 
reversed and reread as many as 16 times before a block 
with a hard CRC error is flagged and transferred to the 
host computer for a more sophisticated error-correction 
analysis. 

Soft-error rewrites and rereads are transparent to 
the host but are separately logged by the intelligent 
drive. Totals are maintained in registers and returned 
to the host each time a status report is requested by the 
host software or operator. Thus, the quality of the 
cartridge tape is continuously monitored and a replace­
ment can be made before excessive degradation occurs. 

Streaming-cartridge drives are highly efficient when 
the tape is allowed to stream continuously, but are 
relatively ineffective as backup devices if the tape must 
be frequently stopped because the host or disk cannot 
supply or receive data fast enough to sustain continuous 
tape motions. A 30-ips unit can outperform a 90-ips 
drive if the latter is forced to stop and reposition at 
frequent intervals. 1/0-rate matching is important to 
the productive integration of streaming-cartridge 
drives into a system of any size. 

Something new 

Streaming-cartridge drives offer impressive backup­
media savings by storing the data at high bit-cell 
densities. But the savings would be negated, for the 
most part, if the high density imposed an excessive 
hardware cost. 

The new Y4-in. streaming drives avoid this problem 
through a sharp departure from the conventional 
magnetic-recording technique. Instead of saturated bit 
cells that are separated by strong hysteresis-curve flux 
reversals, the cartridge-tape record consists of light­
write, unsaturated cells that are separated by neutral­
state boundaries. The results consist of high recording 
densities, reduced write currents, a lower risk of write 
through from one overlapping section of reeled tape to 
the next and less expensive read/write heads. 

With saturated recording, a read head is sensitive to 
the magnetic state of the tape not only across its gap, 
but also on its sides (Fig. 8). The strong magnetic fields 
resulting from saturated, adjacent bit cells can, there­
fore, influence the head output and cause read errors. 

The smaller magnetic fields generated by unsaturat­
ed cells reduce this effect. Only the iron-oxide particles 
near the tape surface are recorded-reducing the 
distance between the center plane of magnetization and 
the head surface. Unsaturated bit pulses are more 
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OEMS, SYSTEMS INTEGRATORS, SOPHIST/CA TED END-USERS, 
INDEPENDENT CONSULTANTS . . . 

DON'T GET LOST IN 
BROAD-BASED COMPUTER SHOWS. 

BE PART OF 
YOUR OWN EXPOSITION! 

September 29-30 and October 1, 1982 
Anaheim Convention Center, California 

A Sharply-Focused Exhibition 

Now you can evaluate and 
select peripheral equipment 
without the outside distractions 
normally associated with other 
computer events. 

At this "peripherals only" 
conference and exhibition, 
leading manufacturers and 
suppliers will display and 
demonstrate tape and disc 
drives, CRT terminals, sub­
systems, packaged software, 
memories, printers, controllers 
and interfaces, and much 
more! For POS, DP, WP, 
CAD/CAM, automation, 
banking design, drafting, 
environment, instruction, 
military/aerospace, scientific 
and laboratory applications. 

In-Depth Technical Program 

To cover current peripheral 
technology, a pertinent 
technical program has been 
developed with the assistance 
of the leading publication in 
the field, Mini-Micro Systems. 
Expertly-conducted technical 
sessions will probe many facets 
of Design and Technology, 
Technical Parameters, and 
Applications. Specific sessions 
will be devoted to: 

"Human Factors for CRT 
Terminals" 

"Selecting the Programming 
Language for the Application" 

"Backing Up Winchester Disk 
Drives" 

"Small Winchester Disk Drives 
- How Low Will They Go?" 

"New Developments in Serial 
Printers" 

" New Developments in High 
Speed Modem and 
Multipliers" 

"High Capacity Floppy Disk 
Trends" 

"Evaluation of Peripheral 
Equipment" 

" Graphics for Business 
Applications" 

" Which Operating Systems?" 

Sponsor/Program Advisor: 

Mini-Micro 
Systems 
magazine 

PLAN TO ATTEND. 
Organized By 

CKi 
Cahners 
Exposition 
Group 

The world 's largest producer of high 
technology expositions and conferences 

For more information and application for FREE ADMISSION to the 
exhibition, call or write: 
222 West Adams Street 
Chicago, Illinois 60606 
Phone: (312) 263-4866 
Telex : 256148 

AFTER SEPTEMBER 1, 1982: 
Cahners Plaza, 1350 E. Touhy Ave. 
P.O . Box 5060, Des Plaines, IL 60018 
Phone: (312) 299-9311 , Telex : 82882 CEG/ CHGO 
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By eliminating the need for fast, 
low-inertia starts and stops, 
streaming-drive components can be 
designed for rugged, extended-life 
service and minimum 
manufacturing expense. 

sharply defined and easily filtered, compared with 
saturated bit pulses. 

The lower magnetic states created by the unsaturat­
ed recording make the recorded tape more susceptible 
to accidental erasure than normal tape cartridges. 
However, they are still more magnetically stable than 
floppy disks, for example. There is also, in principle, no 
difference in the potential shelf life of the two types of 
recording. At the crystal level, every magnetic domain 
is fully saturated in one direction or another. A 
so-called unsaturated state means only that a percent­
age of the domains still have random orientations and 
cancel each other in terms of flux patterns. 

To ensure this random pattern and to avoid any 
bit-cell asymmetry or internal demagnetization effects, 
the streaming tape is AC-erased to a neutral state-in 
contrast to the saturated DC erase normally used in 
digital recording. Because no attempt is made to 
rewrite records on individual tracks, the entire tape is 

Size up your data 
With General Electric Professional 
Large Screen TV Projection. 
Big meetings need big data display, to aid 
information sharing, planning and problem­
solving. General Electric Professional Large 
Screen TV Projectors present data in image sizes 
\JP to 25 feet wide. Yourwholegroupseesa bright, 
clear picture, in either monochrome or color. 

And, whether used in front or rear screen 
projection, General Electric's exclusive single 
gun light valve delivers every color image with 
inherent registration. 

Above left, big display of graphs and other 
data helps generate big ideas in board room of 
Mellon Bank, N.A., Pittsburgh. At a meeting of 
the Engineering Society of Detroit (above 
right), General Electric projector is used to 
explain computer-assisted design. 

erased with a single broad head as the first track is 
recorded-further reducing head costs and simplifying 
streaming-drive operations. 

Combined, all of these developments have made the 
1/4-in. cartridge streamer an effective low-cost backup 
for the mid-range Winchester. Streamers are being 
shipped in volume and have earned a secure place 
among the mass-storage options available to OEM 

designers and end users. 
Yet, the technology of the 1/4-in. cartridge drive is 

still at a threshold state in terms of performance 
enhancements and cost reductions. Over the next few 
years, higher bit-cell densities, more tracks, faster tape 
speeds and longer, more durable tapes will evolve­
providing small-system users with added savings. • 

Tom Makmann is vice president, marketing, for Archive Corp., 
Costa Mesa, Calif. 

LOOKING AHEAD IN MMS 
Be sure to watch for these editorial highlights in 

coming issues of Mini-Micro Systems: 
• The October issue will survey memory systems. 
•The November issue will include MMS's annual 

report on computer terminals . 
• A technology and product review will be 

featured in the December issue. 

For more productive meetings, size up your 
data with General Electric Professional Large 
Screen TV Projection. For more information, call 
J.P. Gundersen, (315) 456-2152 or write: 
General Electric Company, Video Display 
Equipment Operation, Electronics Park 6-206, 
P.O. Box 4840, Syracuse, N.Y. 13221 . 

GENERAL. ELECTRIC 
CIRCLE NO. 57 ON INQUIRY CARD 
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Versatility 
you can count on. 

Trilog's new family of line 
printers put you in control. 

You select the interface: serial 
or parallel. 

You select the fonts to be 
utilized: customize your printer for 
multi-lingual , special symbols, or 
script capability to fit your partic­
ular application . 

You select the print density: 
standard (10 CPI), or one of two 
compressed densities (13Y3 CPI or 
162/3 CPI) for paper savings or for 
special format requirements. 

You select the print quality: 
Data Processing Quality at rated 
speed or Letter Quality at reduced 
print speed. 

You select paper direction: the 
bi-directional paper drive allows 
you greater formatting capability. 
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You select the mode: printing 
or industry standard plot mode for 
high resolution graphics. 

With Trilog's new family of 
printers, you stay in control. 

Built-in field upgradeability to 
300 LPM ensures that yourTIP-150 can 
keep pace with your printing needs. 

Non-Stop-Printing;™ made 
possible with the TIP-300 through 
Trilog 's exclusive two print head 
design, drastically reduces down 
time by allowing you to continue 
printing at a reduced rate if either 
print head should be temporarily 
out of order. 

Modular design and common-
ality of parts provide ease of 
ma intenance and reduced spare 
parts stocking levels. And no periodic 
adjustments mean low mainte­
nance cost. 

FOR SALESMAN CONTACT CIRCLE 130 
FOR INFORMATION ONL V CIRCLE 131 

Another Tri log exclusive, the use 
of upper and lower sets of paper 
drive tractors, reduces paper jams. 

Built-in diagnostics minimize 
down time and assist in fault 
isolation . A numerical read-out 
differentiates between operator 
correctable and service required 
situations. 

Write or call today for ordering 
or product information. 

(TRI LOG) 
Trilog, Inc. 
17391 Murphy Avenue 
Irvine, CA 92714 
(714) 549-4079 
TWX (910) 595-2798 
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APPLICATIONS: MINICOMPUTERS 

Mini digs up answers 
for mining consultants 

A minicomputer replaces time sharing for analysis 
of drilling and underground storage projects 

The analysis of underground rock formations is 
crucial to mining, drilling and storage applications. 
Unanticipated instabilities in a formation can quickly 
turn a multimillion-dollar effort into worthless rock. 
Serata Geomechanics, a California mining consulting 
firm, has found a minicomputer to be the most 
cost-effective way to analyze information for its clients' 
projects. 

From time sharing to in-house mini 

Serata provides some 50 clients with information on 
the stability of underground rock formations. Its clients 
include mining companies, gas exploration outfits, 
railways and research institutes. 

The 16-year-old company provides a complete con­
sulting package. Serata's analysts start by taking rock 
samples from a proposed drilling or mining site and 
analyzing those samples for geological properties in 
their Berkeley, Calif., laboratory. They then design 
instruments that will provide round-the-clock data on 
the stress and strain of the underground rock formation 
at the field site. Data are fed to a Hewlett-Packard Co. 
1000 F-series minicomputer, which produces an analysis 
of the proposed excavation layout. The analysis includes 
a graphic projection of how the shape of the under­
ground cavity will change over the decades as it is 
subjected to the tremendous pressures under the earth. 

Before installing the minicomputer, the company 
used an outside time-sharing service, running up a 
monthly computing bill of $6000. "It was extremely 
costly," says Serata systems analyst Jim McNamara. 
"This constricted the development work we could do." 

The company decided to get a computer that could 
handle the huge amount of data and complex calcula­
tions to predict the underground forces that cause 
rocks to move. After considering several machines, the 
company selected the HP 1000 with lM byte of main 
memory. The system is configured with a 120M-byte 
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disk drive, a tape drive, a line printer, a four-color 
plotter and five terminals including one graphics 
display. 

The company installed the HP 1000 in July, 1980. 
"The quality of our work has gone up amazingly,'' says 
McNamara. He claims that an in-house computer has 
allowed engineers to develop better ways to analyze 
and graphically represent their data. This has resulted 
in more complete and accurate reports for the compa­
ny's clients. Their monthly computing costs, mean­
while, have dropped to $2500. 

Serata analysts now use HP graphics software to 
manipulate their mine configuration data graphically on 
a CRT screen. The graphics representations are printed 
on the system's four-color plotter. In the short time 
Serata analysts have worked with their new computer, 
they've developed several new plotting routines. The 
enhanced graphics mean easier interpretation of com­
plicated data. 

Graphics display of finite-element analysis shows deformation of 
mining horizon 300 ft. below surface. HP 2648A terminal and HP 
1000 minicomputer have helped consultants lower computing costs 
and increase productivity. 
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Before installing the minicomputer, the 
company used an outside time-sharing 
service, running up a monthly 
computing bill of $6000. 

To calculate the underground forces that cause rock 
to change shape, the Serata analysts use a 25-year-old 
engineering technique-the finite-element method. 
With this technique, a large volume, such as a salt 
mine, is divided into small elements. Instead of 
calculating stress/strain solutions for each point in the 
underground continuum, the computer calculates aver­
age or approximate values for each element. "We're 
getting the amount of data to a level that's sufficient to 
indicate what's happening underground without over­
loading the computer's capabilities," he explains. 

The computer uses these approximate values to 
predict such factors as stability of mine excavation and 
construction; soil and rock vibration; seepage of fluids 
through the mine; and displacement, deformation or 
breakage of the rock as it is subjected to pressure. 

The finite-element program used by Serata was 
developed by company founder Dr. Shosei Serata over a 
period of five years. This program can be used to 
analyze any earth material that exhibits elastic, 
viscoelastic and viscoplastic behaviors (terms that 
describe a rock's ability to return to its original shape 
after being deformed by pressure). 

A program developed by Dr. Robert Taylor at the 
University of California at Berkeley is used at Sera ta to 
analyze underground heat transfer. This information is 

especially important in analyzing potential storage sites 
for radioactive wastes. 

Serata Geomechanics used this software to design an 
oil-storage area to be constructed in an underground 
salt dome as part of the Louisiana Offshore Oil Port. 
When put into use this year, LOOP will be the first 
terminal able to off-load oil directly from supertankers 
in the u. s. The oil will be pumped from the LOOP 

terminals through 19 mi. of pipeline to the Louisiana 
shore, then across 28 mi. of marshland to the storage 
depot in the Clovelly Salt Dome. 

The Clovelly formation is a solid pillar of salt thrust 
up vertically through the earth like a chimney. While 
fairly stable in its natural state, a salt-storage cavern 
may begin to "creep" or flow once drilled. As the 
underground pressures break the ionic bonds that hold 
the sodium and chloride of the salt molecules together, 
the creeping salt can completely seal off access to the 
surface. 

Although the storage facility was designed before 
Serata Geomechanics acquired its HP 1000, the mini­
computer has handled subsequent design and analysis. 
Plans call for 19 caverns in the salt dome, each 
measuring 1000 x 190 ft. Each will store a different 
type of crude oil ready to be shipped by pipeline to 
refineries in the Midwest. 

McNamara points out that large-scale analyses such 
as the LOOP study are greatly enhanced by the 
computer system. Data analysis can be easily and 
quickly accomplished, and engineers can develop plot­
ting routines to enhance the computer graphics of such 
studies with no time or cost restrictions on the 
computer. • 

HOW IS ROCK LIKE A GLASS OF WATER? 
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While most people think of rock as 
rigid, geologists and geoengineers 
must grapple with its fluid and elastic 
properties. 

Rock doesn't exactly flow like 
water, but it does "creep." Sustained 
pressure over a long time can cause 
significant deformation in a slab of 
rock. Collectors of antique glass are 
familiar with the concept: a 1 oo-year­
old bottle is slightly thicker at the 
bottom than the top because the glass 
has flowed under the pull of gravity 
(and glass is a form of rock) . Ice 
provides a more dramatic example of 
the rheological (fluid) properties of a 
seemingly brittle substance, as evi­
denced by the glacier-sculpted terrain 
of much of North America. 

Rock usually exhibits a combination 
of rheological and elastic behavior, 
depending on the type of rock and the 
direction and duration of the forces 
involved. Geologists sometimes use a 
fluid and spring system to model the 
behavior of a rock formation (Figure). 
The analysis of such systems leads to 

equations that, combined with the 
great quantities of data involved in 
geoengineering, require a computer 
to handle. 

Most of us can get by quite nicely 
thinking of rock as non-deformable. 
Ice exhibits significant creep in 14 
days, and salt does the same in a 

year, but most minerals must be 
pulled at for 1 ooo to 1 o billion years to 
cause anything resembling flow. Still, 
engineers count on these properties 
in their design of projects such as 
mines and dams, and a miscalculation 
can be disastrous. 

- David Freedman 

Model used to approxl!Nte rock motion combines rheological (flowing) behavior 
of piston in fluid with elastic behavior of spring. Such models can be described in 
terms of first or second order, linear or nonlinear differential equations. With the aid of 
computers, geoengineers can sometimes use these equations to predict the 
behavior of complex rock formations subjected to forces In different directions. 
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Cllll\ll!IK llf!BODUCIS 
!Bl BIS! lllA !YPI MODIM 

A! !Bl BIS! PBICI. 
!Bl AU!O DIALING 

Cllllll!IK lllA. 

The Cermetek 212A gives modem 
users the features they want: 
· Auto dialing from the terminal 

without need for a telephone 
· Last-number-dialed storage 
· Auto answer/speed sense 
· 300/1200 BPS full duplex 

operation 
· Bell 212A and 103/113 compatible 
· Selftest 
. Analog loop test 
· Remote/local digital loop test 
· Compact size 
· One year limited warranty 

In addition to these features 
the auto dialing Cermetek 212A 
can be customized for the OEM by 
virtue of its on-board micro­
processor. 

Write us and ask for special 
pricing for system integrators, 
quantity discounts, or other 
innovative modem products at 
Cermetek Microelectronics, Inc . 
1308 BorregasAve., Sunnyvale, 
California 94086 or call 
( 408) 734-8150. Ask for 
Stephen Durham. 

See us at Booth 
#7052 at Wescon r!Cermetek 

~- microelectronics 

Advanced data systems through innovative components. 

CIRCLE NO. 28 ON INQUIRY CARD 
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NEW PRODUCTS 

Data General adds 
intelligent sensor system 

Data General Corp. has intro­
duced an intelligent sensor 1/0 
system that can be used in both 
stand-alone and distributed indus­
trial-automation configurations of 
as many as 4800 digital and analog 
IIO lines. The intelligent data­
acquisition-and-control (IDAC) chas­
sis has five slots for DG's micropro­
ducts cards, including the system 
processing unit, as much as 64K 
bytes of combined RAMIEPROM, 
peripheral controllers and communi­
ations cards . A total of 12 
additional slots are available for any 
combination of 1/0 sensor cards. 

IDAC applications include environ­
mental monitoring, numerical ma­
chine control and real-time process­
control management. IDAC joins the 
company's data-acquisition-and­
control product line, which includes 
the data-acquisition-and-control 
subsystem for Nova and Eclipse 
computers (NEDAC), the data­
acquisition-and-control subsystem 
for microproducts computers 

~ 
12 sensor 1/0 slots . 

(MPDAC), the sensor I/O cards and 
the associated components. The 
systems can be mounted in 19-in. 
racks. Each sensor card measures 
about 7 x 11 in. 

The IDAC's system processing 
unit consists of the MP/loo computer 
using the mN602 CPU with an 
integral real-time clock, an asyn­
chronous interface and a ROM-based 
soft console that replaces the 
front-panel control and data switch­
es. The soft console connects to a 
system terminal over the asynchro­
nous interface or to another system. 
The soft control panel, implemented 
in 512 words of ROM, allows a user to 
inspect the system's condition. 
Memory is available in three 
single-board configurations: 32K­
byte RAM, 64K-byte RAM and 
combined 32K-byte RAM and 32K­
byte EPROM. The IDAC MP/loo 
supports software developnent in 
Macroassembler, MP/FORTRAN, MP/ 
BASIC or MP/Pascal under the MP/os 
operating system. In 1/0-intensive 

Toll om r 
rem ote host ...........,... (optional ) 

MP/100 
192 1/0 ports maximum computer --cg <'> 

~ 
Q!E'~ 

microNova 1/0 bus 

r~ 
..(;... -<'> 

'7 ..: ~ v 
MPDAC MPDAC M PDAC 

applications, dual CPUs can be 
placed in one IDAC chassis, allowing 
one processor to handle data 
acquisition while the other performs 
calculations or communications with 
a host CPU or peripheral devices. 

The IDAC system, including 32K to 
64K bytes of memory, but without 
terminal boards, is priced from 
$6850 to $7510. The system with one 
terminal board is priced at $7300 to 
$7600. DG is also offering two analog 
set-point monitors. A -5v to +5V 
monitor sells for $1450, and a 
-25-mA to + 25-mA monitor sells for 
$1850. All products are available 
within 90 days after receipt of 
order. Set-point monitors track the 
state of as many as 16 analog input 
channels and start an interrupt 
request when any channel exceeds a 
predefined high or low limit 
specified by the program. Data 
General Corp., Westboro, Mass. 
01581. Circle No 150 

J 

1~ 
.. / D 
MPDAC MPDAC 

1.6 sensor 1/0 slots, 16 sensor 1/0 slo ts, 16 sensor 1/0 slots, 16 sensor 1/0 slots , 16 sensor 1/0 slots , 
256 1/0 po ints maximum 256 1/0 point s maxi mum 256 1/0 points maximum 256 1/0 po int s maxi mum 256 1/0 po ints maximum 

1/0 bus length: 100 ft ., maximum 
}~ ) 4800 1/0 lines (maxi mum) supported 

Data General's Intelligent-data-acquisition-and-control chassis (/DAG) can contain two Microproduct MP/100 computers. Here, with 
one integral MP/100, /DAG can support as many as 4800 sensor 110 lines on a 100-ft. microNova 110 bus. 
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Zilog expands its 
System 8000 family 

Four siblings have replaced Zilog 
Inc. 's year-old System 8000 model 
20 "supermicro," the company's 
initial microcomputer system offer­
ing from last year. The family of 
UNIX-based systems encompasses 
an eight- to 24-user, $13,950 to 
$39,000 range of hardware through 
which software can be moved 
transparently, and Zilog has added 
communication, expansion chassis 
and nine-track tape-backup options. 
On the software side, the Zeus 
operating system will be upgraded 
from a UNIX Version 7 to UNIX 
System 3 base, and a software 
architecture has been defined in 
which compilers for FORTRAN, 
Pascal, c and a soon-to-be-released 
BASIC will share a back end, calling 
conventions and a global code 
optimizer. 

"We are taking a computer­
science approach to the software," 
says Rolando Esteverena, vice 
president of Zilog's General Sys­
tems division. ''We have an elegant, 
carefully thought-out, 10-year 
plan." Ongoing projects include 
development of a software tool that 
will facilitate development of appli­
cation-specific, user-friendly outer 
shells for the Zeus operating 
system. 

All System 8000 models are based 
on the 6-MHz Z8001A 16-bit micro­
processor tied to Zilog's 8M-byte­
per-sec. semi-synchronous ZBI 
32-bit bus, with three Z8010A MMUs 
supporting memory requirements 
inherent in the UNIX kernel. 

The model 21, which carries the 
same $29,950 list price as the model 
20 it replaces, increases main 
memory from the 2o's 256K bytes to 
lM byte and standard disk capacity 
to 32M bytes from 24!"1. The 21 
shares a modular cabinet with the 
31, while the 10 and 11 share a 
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System 8000 family 

Model 10 Model 11 Model 21 Model 31 

CPU slots 6 6 10 10 
Maximum slots 6 6 20 20 
Memory type parity parity ECC ECC 

(ECC option) (ECC option) 
Standard memory (bytes) 256K 256K 1M 1M 
Maximum memory (bytes) 1M 1M 4M 4M 
Standard disk (bytes) 18M 18M 32M 80M 

(SMD-compatible) 
Maximum disk (bytes) 36M 36M 128M 320M 
Standard users 8 8 8 8 
Maximum users 8 8 24 24 
Backup 1 M-byte floppy 17M-byte tape tape 

tape cartridge cartridge 
cartridge 

9-track NIA N/A optional optional 
Intelligent optional optional optional optional 

communications 
processor 

Price $13,950 $16,950 $29,950 $36,000 to $39,000 
Available November September September November 

Zilog's Series 8000 models 10 and 21 use different pedestal enclosures and feature 
different main and auxiliary memory capacities. Both use the 6-MHz ZB001A 16-bit 
processor. 

smaller 26-in.-high cabinet. 
The intelligent-communication­

processor option is a single-board, 
Z8000-based controller that imple­
ments all layers of Zilog's ZNET2 
local-area network announced this 
year, including the top-layer UNET 
software conventions first advanced 
by Palo Alto, Calif.-based 3COM. 
The $3950 ICP also contains hard­
ware to implement the lower level 
protocols of X.25, 2780 and 3270 
communications. The software to 
enable this additional communica­
tion hardware will be released in the 
first quarter of 1983. 

Service for the System 8000 
family is available from Zilog or on a 
contract basis with a third-party 
service organization. Training and 
spares kits are available for 
customers who prefer to do their 
own service, and Zilog says hard­
ware components are shared 
throughout the family to make 
service and part stocking easier. 

-Kevin Streh/o 

Zilog, Inc., 10340 Bubb Rd., 
Cupertino, Calif. 95014. 

Circle No 151 

Desk-top computer has hard disk 

The Durango 900 fully integrated er that operates as fast as 200 cps. 
desk-top business computer fea- Foreign-language characters and 
tures an integrated Winchester disk special fonts can be created or 
and 15M bytes of storage. An modified. Prices range from $19,900 
auxiliary fixed disk adds 7M or 14M to $24,500. Norango Computer 
bytes. The 900 also features a CRT Systems, Inc., 2025 Sheppard Ave. 
screen, a keyboard and a bidirec- E., Suite 2203, Willowdale, Ontario, 
tional, dual-mode, dot-matrix print- Canada M2J 1V7. Circle No 152 
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OEM EUROPE 
MEETS AT THE INVIWIONAL 

COMPUTER CONFERENCES 
Seminars on the newest product tech­

nology- and "hands-on" displays of the 
latest computer and peripheral equip­
ment for the quantity buyer are available 
to European OEMs at the Invitational 
Computer Conferences. 

In Amsterdam, Milan and Munich this 
October, decision makers will meet 
manufacturers for "one-day-only" 
intensive coverage of mini/micro 
computers, disk drives , CRTs, 
tape drives, printers, interfaces, 
controllers, graphic display sys­
tems and other equipment. 
These international confer­
ences are tailored exclusively 
to meet the requirements of 
the European OEM-region-
al locations are selected so 
extensive travel is not required; the 
seminars and displays are focused in 
purpose so there is no sorting 
through mountains of useless data; 
and the conferences are limited in size 
so in-depth coverage can be made in a 
single day. 

Some of the companies displaying 
products in last year's series were: AED, 
Century Data Systems, Cipher Data, 
Data Electronics, Inc., Dataram, Fujitsu, 
Genisco Computers, Hewlett-Packard, 
Kennedy Co., Micromation, Inc., 
Micropolis, Micro Peripherals, Inc., 
National Semiconductor, Pertee, Priam, 
Printronix and Remex. 

Plan to attend the conference nearest 
your area. Invitations are available 
(without charge) from participating 
companies or from the ICC sponsor. 
For further information contact: 

B.]. Johnson & Associates 
3151 Airway Avenue, #C-2 
Costa Mesa, CA 92626 
Tel: (714) 957-0171 
Telex: 678401 TAB IRIN 
(or) 
U.K. Office: Tom Lewis 
Text 100 Ltd. 
10 Barley Mow Passage 
Chiswick, London, W4 4PH 
Tel: 01 994 6477 
Telex: 8811418 Ref. 
TIOON SPACES G 

Invitational Amsterdam October 7, 
Computer Milan October 13, 
Conference Munich October 19, 

London March 
82/83 Schedule Frankfurt March 

Paris March 

Invitational Computer Conferences 
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1982 
1982 
1982 
1983 
1983 
1983 
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System upgrades 
Z80-based devices 

The Z8000 dual-processor system 
upgrade provides Zilog's 8-bit 
Z80-based microcomputer systems 
with 16-bit power. It includes a 
Z8000 microprocessor board with a 
Z8001 CPU running at 6 MHZ, 256K 
bytes of RAM and a set of 

[ BlllCO•P] 

BIZCOMP's 212A-Compatible Intelligent Modem™ 
Sets the Pace In Quality and Rellablllty 

BIZCOMP just moved its Intelligent Modem family into high gear with the 
Model 1012 -- a full-duplex 300/1200 FCC-registered modem with the 
advanced features you want: Auto-dial, auto-repeat dial and auto-answer. 
Attached to any terminal, you have automatic keyboard dialing at your finger­
tips. Or, connect the 1012 to a mini/micro for computer-computer electronic 
mail or auto-polling applications. 

With the BIZCOMP 1012, you have a no-hassle upgrade from 300 baud to 
achieve a fourfold improvement in throughput. And it's software compatible 
with BIZCOMP's popular 300 baud Model 1022. 

Take a lesson from computer professionals everywhere: The way of the 
future is 1200 baud. The path of the future is BIZCOMP 1012. Call us today 
for the name of a BIZCOMP Authorized Distributor near you. 
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BIZCOMP Communications ... 
Why not start with the best? 

BllCO•P 
P.O. Box 7498 • Menlo Park, CA 94025 • 415/ 966-1545 

CopyrightC 1981 Business Computer Corporation 

CIRCLE NO. 23 ON INQUIRY CARD 

zsooo-based software development 
tools comprised of a screen editor, a 
high-level assembly language, a 
symbolic debugger, a Z80-to-z8ooo 
translator and interface software 
between the Z80 and Z8000. The 
upgrade is priced at $1495; an 
upgrade-enhanced PDS 8000 system 
is $8500. Zilog, Inc., 1315 Dell 
Ave., Campbell, Calif. 95008. 

Circle No 153 

Systems offer 
DEC compatibility 

The Flexibles series of computer 
systems uses DEC LSI 11/23 and LSI 
11/23 Plus processors. The low-end 
11/23 offers 256K bytes of RAM and 
two 1.2M-byte, s-in. floppies. The 
high-end 160 offers lM byte of RAM, 
22-bit addressing, 160M-byte disk 
drives with 160M-byte backup and a 
132-column CRT terminal with a 
separate keyboard. Chassis designs 
feature eight dual-slot backplanes, 
four expandable serial ports and top 
or front access. Operating systems 
include RT-11, TSX-Plus, RX-11 M 
and UNIX. Prices range from 
$10,250 to $48,695. REMS Systems 
and Technology, 2215 29th St., 
S.E., Building c-1, Grand Rapids, 
Mich. 49508. Circle No 154 

Desk-top microcomputer 
stores 1 M byte 

The IST 86 desk-top microcomput­
er system features 128K bytes of 
error-correcting memory, expand­
able to lM byte. The multi-user 
system consists of a 16-bit main job 
processor, a 16-bit Ilo processor, a 
15-in., high-resolution CRT screen, a 
detachable keyboard, a !OM-byte 
hard disk, a tape-cartridge drive 
and six serial ports. Available 
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programming languages include 
COBOL, FORTRAN' BASIC, pI)1 and 
Pascal. The standard IST 86 is 
priced at $12,950 in single-unit 
quantities, with OEM discounts 
available. Interactive Systems 
Technology, 5259 N. Tacoma Ave., 
Suite 11, Indianapolis, Ind. 46220. 

Circle No 155 

16-bit work stations have 
four or nine slots 

The Workstation I family of 
modular 16-bit desk-top work ~ta­
tions range from an enclosure, 
chassis and power-supply configura­
tion to a complete development 
system. Configuration flexibility is 
based on four- or nine-slot chassis, 
to which OEMs can add floppy-/ 
Winchester-disk controllers for as 
many as four lM-byte floppies, or 
two floppies and two lOM-byte 
Winchesters and multi-channel 
asynchronous controllers to support 
terminals or printers. Peripherals 
can be added through standard 
interfaces. Single-quantity prices 
range from $1565 to $13,660. 
Computer Automation, Inc., 
Naked Mini Division, 18651 Von 
Karman, Irvine, Calif. 92713. 

Circle No 156 
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it really pays to rent terminals and 
desktop computers from Genstar REI! 

You can rent - right now, off-the-shelf, for as short as 30 days -
Hewlett-Packard desktop computers, intelligent graphics terminals, 
graphics terminals, digitizers and thermal graphics printers . Plus, 
you can rent dot matrix printers, graphic printers, impact printers 
and teleprinters from Centronics, HP, Tally, Texas Instruments, 
Qume, and more. Also, data terminals from ADDS, Beehive, 
Computer Devices, HP, Lear Siegler, Tektronix, Televideo Systems, 
Tl, and others. We've also got modems and acoustic couplers 
immediately available for rent throughout North America. Think of 
your bottom line in graphic terms. Rent from Genstar REI. Today! 

GE NSTAR 

Rental Electronics, Inc. 
(800) 227-8409 

In California (213) 993-7368, (415) 968-8845, (714) 879-0561 

GSA Contract #GS-04S-23560 

I Sh';;°w~;' the ~;in-g's pictu";;Rii."'Se';d "ii;'a Fr~ CaWog ';o';!, 

I 
D It sounds great. Tell me more! Call D I'm particulary interested in the 1

1 me at following equipment: ____ _ 
I D Send me your new Rental Catalog. I 
I D I'd like a copy of your "like new" I 

equipment for sale catalog , too. 

I NAME TITLE I 
I ORGANIZATION I 
I ADDRESS MAIL STOP I 
I CITY/STATE/ZIP I 
I TELEPHONE MMS882 I 
I Please complete coupon and mall to: Genstar Rental Electronics, Inc., 19525 I 
L Business Center Drive, Northridge, CA 91324 ., Genstar Rental Electronics. Inc 1982 1 
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SOFT SUPPORT for 68000-based systems with UniPlus; Bell Labora­
tories UNIX® System Ill, plus Programmer's Workbench, Source Code 
Control, and the "Berkeley" enhancements-C-Shell, Visual Editor, etc. 

We'll adapt UNIX, with the Memory Management hardware of your choice, 
for multi-user capability; or without, for single-user configurations. 

More and more OEM's are recognizing the flexible, expandable, and afford­
able UNIX system as the de facto standard for the 68000 processor. Call 
now for more information and reservations for space in our porting schedule. 

s v s E M S 

UniSoft Systems· 2405 Fourth Street· Berkeley, Ca 9471 O · 415-644-1230 
• UNIX is a trademark o f Bell Laboratories 
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NEW FROM SGL WABER 

The electricity that powers your sensttive mini and micro computer systems is " polluted ." Filled with 
voltage spikes and noise interference that can cause information loss , incorrect readings and 
premature circutt failure . 

Protect your data and equipment. Purify your power wtth a new Power Master "' Line Monitor Power 
Conditioner. Ready to use - just plug in. Free 20 page catalog featuring 8 models . 

ffi POWER 
MASTER 

hy SGL W'IBER 
Line ~11or Power Conc111oner 

SGL WASER Electric/ A d1v1s1on of SGL Industries. Inc. 
300 Harvard Avenue/Westville, NJ 08093/(800) 257-8364 

CIRCLE NO. 110 ON INQUIRY CARD 

Desk-top systems 
offer three languages 

Models 9826A and 9836A desk-top 
computers offer a choice of BASIC, 
HPL and Pascal programming lan­
guages. The systems are based on 
an MC68000 microcomputer chip 
interfaced to a 100-pin memory and 
J/o bus, and feature keyboards with 
10 user-definable soft keys, IEEE 
interfaces, real-time clocks, pro­
grammable beepers and graphics 
displays. Standard ASCII-character 
and foreign sets are available. The 
9800 backplane has eight user­
accessible slots for interface cards 
and memory. Model 9826A, with a 
5¥4-in., 264K-byte floppy-disk drive, 
sells for $8950 in single-unit 
quantities. The larger screen, 
double-capacity model 9836A is 
$11,950. OEM discounts are avail­
able.Hewlett-Packard Co., 3400 E. 
Harmony Rd., Fort Collins, Colo. 
80525. Circle No 157 

Single-card micro 
includes ZSOA 

The DSTD-764 high-performance 
single-card microcomputer fits in an 
8-in. floppy-disk drive envelope. 
The microcomputer includes a Z80A 
microprocessor, an RS422 channel, 
three RS232C channels, two 8-bit 
parallel J/o ports, a floppy-disk 
controller with DMA, a hard-disk 
host adapter, 64K bytes of RAM with 
parity and a parallel port to 
interface to a video display control­
ler daughter board. Single-unit 
price is $950, with discounts on 
orders of 10 or more. DY-4 
Systems, Inc., 888 Lady Ellen 
Place, Ottawa, Ontario, Canada KlZ 
5Ml. Circle No 158 
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Hazeltine unveils 
two terminals 

Hazeltine Corp.'s Executive 10 cursor is either a box or a blinking 
and the Esprit II display terminals underline. 
address the middle and low ends of The Esprit II economy terminal 
the terminal market, respectively. has a 12-in. diagonal non-glare CRT 

The Executive 10, for data screen. Its editing capabilities 
entry/inquiry and software develop- include character and line insert/ 
ment, provides eight programmable delete and local print. A bidirection­
function keys, a programmable 25th al auxiliary port for hard-copy or 
status line, editing features, a 7 x data-recording devices with local-
10 dot-matrix display, a split-screen print operation is included. 
display and a business graphics The Esprit II is compatible with 
character set. The unit also features the Hazeltine 1500 and emulates the 
a detached keyboard and a tilt-and- ADDS Regent 25 and Lear Siegler 
swivel screen that displays 80 ADM-3A. End-user price is $645. The 
characters x 24 lines in an 8¥2- x Executive 10 smart terminal is 
6-in. viewing area. priced at $1195. Volume discounts 

Display attributes include high/ are available. 
low intensity, blink, blank and Hazeltine Corp., Commack, 
reverse video. A user-selectable N. Y. 11725. Circle No 159 

CIRCLE NO. 85 ON INQUIRY CARD 

The Executive 10, aimed at the middle range 
of the terminal market, is one of two terminals 
introduced by Hazeltine Corp. 



Qume unveils half-high 
minifloppy, enhances printer line 

ITT subsidiary, Qume Corp., San 
Jose, Calif., has unveiled its first 
in-house-designed disk drive-a 
half-high, 5Y4-in. floppy-disk drive 
priced 30 percent less than stan­
dard-height 51'4-in. products with 
comparable capacities. At the same 
time, the company announced 
additions to its Sprint 8, 10 and 11 
daisy-wheel printer families. 

Qume's Qumetrak 142 is a 
double-sided, 48-tpi, half-height, 
5Y4-in. floppy drive with an access 
time of 12 msec. that provides as 
much as 500K bytes of storage. Like 
other half-high minifloppies from 
Tandon Corp. or Alps Electric Co., 
for example, the 142 is designed to 
provide builders of desk-top com­
puter systems a way to increase 
storage capacity without retooling 
the system chassis. Qume is aiming 
the 142 at the small-business­
system and word-processor mar­
kets, say company officials. 

The 142 will be manufactured at 
the company's San Jose, Puerto 
Rico and newly established Taiwan 
facilities. The company entered the 
floppy-disk-drive market in 1978 by 
licensing an 8-in. drive design from 
Japan's YE Data Corp. Qume 
executive vice president Stephen 
Bowling indicates that the two firms 
will work together on a half-height, 
8-in. drive in the near future. In the 
case of the 5%-in. drive, however, 
YE may license the Qume hardware. 

Evaluation units of the 142 will be 
delivered this month, and produc­
tion quantities are due in the third 
quarter. Bowling expects large­
volume OEM prices for the drive to 
be less than $150 each. 

Besides adding the Qumetrak 142 
to its storage product line, the 
company broadened its line of 
daisy-wheel printers with 35-, 40-
and 50-cps, 96- and 130-character 
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The Qumetrak 142 offers as much as 500K bytes of storage on double-sided, 5%-in. 
floppy-disk drives . 

Qume's new daisy-wheel printers are 
available in print speeds from 35 to 50 cps 
and with 96- or 130-character print wheels. 

models. 
To the Sprint 8 and 10 families, 

Qume added the 8/35 and 10/35, 
both 35-cps devices. The 8/50 and 
10/50 are 50-cps printers aimed at 
high-volume applications. All mod­
els use a standard 96-character 
print wheel. 

For applications calling for special 
character sets, such as those 
required for scientific or engineer­
ing applications or for foreign­
language output, Qume's 8/40-130 
and 10/40-130 feature the company's 
new 130-character daisy wheels. 
Text is printed at 40 cps. Wide­
carriage models are available as 
well. The new models are being 
delivered now, the company says. 
OEM prices start at $1695. 

Like the 8 and 10 lines, Sprint 11 
devices have been enhanced with 
35- and 50-cps, 96-character devic­
es; a 40-cps, 130-character printer; 
and a wide-carriage model. Prices 
for a Sprint 11 start at $1776 
each. - Larry Lettieri 

Qume Corp., 2350 Qume Dr., San 
Jose, Calif. 95131. Circle No 160 

DEC-compatible Winchester is fixed/removable 

The RLX3010 LSI-11-compatible 
storage system backs up an 8-in., 
31.2M-byte fixed Winchester with 
an 8-in., 10. 4M-byte removable­
cartridge Winchester. Each disk is 
mounted on its own spindle and 
operates independently. Transfer 
rates for the fixed and removable 
drives are 540K and 847K bps, 

respectively. Average access time is 
60 msec. An optional built-in Q-bus 
backplane allows the entire system 
to be packaged in a 7-in. enclosure. 
Price is $9800 in 10-unit quantities. 
Charles River Data Systems, Inc., 
4 Tech Circle, Natick, Mass. 01760. 

Circle No 161 
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Winchester adds 
11.3M bytes to Apple II 

The Gallium 10 Winchester-disk 
subsystem gives an Apple II 

computer 11.3M bytes of formatted 
storage. The system, which is com­
patible with DOS 3.3, Pascal and 
CPIM operating systems, offers an 
average access time of 3 msec. and a 
data-transfer rate of 5M bps. The 
unit's controller drives as many as 
four disks. A Gallium 10 system 
with one UM-byte disk sells for 
$2495. Each additional disk is priced 
at $1200. XitenSystems, 16815 
Hawthorne Blvd., Lawndale, Calif. 
90260. Circle No 162 

Quad-density diskettes 
certified error-free 

The FlexiDisks line of quad­
density diskettes, individually certi­
fied as error-free for all double­
density, 96-tpi applications, are 
available in all sector designs as 
well as in single- and double-sided 
models. They are packaged in soft 
box, plastic library box or bulk 
configurations. Price is $2.50 to $4 
each, depending on packaging and 
number of recording sides. BASF 
Systems Corp., Crosby Dr., Bed­
ford, Mass. 01730. Circle No 163 
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Call SYNCOM. We'ye got. a 
friendly way of solving things. 
We figure you don't need 
any more stress. You've got 
enough just getting your 
word or data processing 
work done. 

So, whenever a floppy 
diskette - anybody's floppy 
diskette-fails to initialize 
or read/write properly, call 
Syncom. 

Talk with a person who will help 
you analyze the problem . Environ­
ment. Equipment. Handling . Or the 
diskette itself. 

Your Syncom distributors or local 
dealers are already using our 

trouble-shooting 
staff as part of their 
seNice. 
We'll talk you through 
step-by-step and help 

pinpoint what the 
problem is. 

But, for the times 
when you'd prefer 

to get quietly to the 
bottom of the matter your-

self, why not jot these numbers 
in the margin of the Error Codes 
page of your operator's manual. 

800-843-9862; 605-996-8200 
Or write: Syncom, Box 130 
Mitchell, SD 57301 

SYNC8Ms 
Manufacturer of a full line of flexible media 
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Listen To The lndustry •• I 
Computer Systems News Editorial 

"The incontrovertible success of the recent Comdex/ Spring show in Atlantic City 
provided stunning evidence of how far the third-party reselling segment of the 
computer industry has come in a few years ... growth can be largely attributed to the 
organizational skills and marketing savvy of the Comdex sponsors." 

Computer Systems News Report 

Ron Audet, OEM Division manager at NCR Corp., agreed that the show was 
worthwhile . "We have had literally hundreds of inquiries ... from some very qualified 
people . 
"As far as we're concerned, the show has been very successful. I don't think I've ever 
seen one that has been quite so productive for us or the people that have been 
attending ." 

Computer Systems News Editorial 

"At Comdex, exhibitors are not looking to showcase their new products; they're 
looking to sell them . At Comdex, exhibitors are not concerned with how many are in 
attendance; they're concerned with who is in attendance. At Comdex, as we have 
said before, exhibitors are not concerned with bits and bytes; they're concerned with 
dollars and sense." 

COMDEX Does It In The U.S.I 
And .. . We're Doing It In Europel 
As you have just read , the Computer Industry is going wild about COMDEX/ U.S., its 
successes for its exhibitors, and its marketing concepts . COMDEX is going to 
Europe, with COMDEX/EUROPE '82! 

COMDEX/ EUROPE '82, sponsored by The Interface Group , the World's largest 
producers of Computer Shows, - for the first time - brings you a billion dollar market 
for your products ... the exploding European business community . Designed to bring 
you into contact with interested, qualified Independent Sales Organizations (ISOs) , 
COMDEX/ EUROPE '82 can expose your organization to more business contacts in a 
few days than you could see in months! Expand your ISO network , at minimal 
expense, by exhibiting at COMDEX/ EUROPE '82. 

We have changed marketing in the past. And we're going to do it again ... in Europe! 

For information : 
(617) 879-4502 or Toll Free (800) 225-4620 
TWX - 710-380-7645, TELEX - 951176 

-------------------------------To : THE INTERFACE GROUP, 
160 Speen Street, 
Framingham, MA 01701 , USA 

Yes! I'd like more information about COMDEX/ EUROPE 

Name ___________ Title ______ _ 

Company Telephone ( 

Address -------------------
City _________ State ____ ip ____ _ 
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November 8-11, 1982 
The RAI Congress & Exhibition Centre, 
Amsterdam, The Netherlands 
Another Exposition from THE INTERFACE GROUP 
160 Speen Street . P.O. Box 927. 
Framingham. MA 01701 
Rivierstaete, Amsteldijk 166, P.O. Box 7000, 
1007 MA Amsterdam , 
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Printer accepts 
plastic, metal wheels 

The 55-cps model DP-55 and the 
35-cps model DP-35 letter-quality, 
daisy-wheel printers accept metal 
or plastic print wheels and offer 
digital status displays, 120-dpi 
horizontal resolution and 10, 12 or 
15-cpi proportional character spac­
ing. Y-ertical resolution is 48 dpi, 

. and line spacing is 6 or 8 lpi. A 
control panel displays 16 printer 
conditions, and an operator can 
select more than 20 printing 
parameters. RS232C interfaces and 
interfaces with Qume , Diablo, 
Centronics and other printer char­
acteristics are available. Memory is 
expandable to 12K bytes of PROM 
and lK to 3K bytes of RAM, enabling 
users to customize parameters. In 
OEM quantities, the DP-55 sells for 
$1400, and the DP-35 sells for $1200. 
Dataproducts Corp., 6200 Canoga 
Ave., Woodland Hills, Calif. 91365. 

Circle No 164 

Printers work with 
Datapoint computers 

The Sysprint serial/parallel dot­
ma trix printers for Datapoint 
computers offer 120- or 200-cps 
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speed, (depending on model) and 
bidirectional short-line-seeking op­
eration. A nine-pin print head 
produces 9 x 9 dot-matrix charac­
ters including the 96-character 
ASCII set and 64 block shapes for 
graphics. The units offer double­
width and condensed spacing and 
handle a variety of paper forms. Six 

models are available: three for 
RS232C and three for Datapoint 
parallel data signals. Serial unit 
prices range from $995 to $1850; 
parallel unit prices from $1190 to 
$2050. DP-TEK, Inc., P.O. Box 
2411, Wichita, Kan. 67201. 

L·lebert wehelpmake your 
computer investment pay off. 

Liebert Corporation, 1050 Dearborn Drive P.O. Box 29186, Columbus, 
Ohio 43229 Phone 614-888-0246 Telex 246-655 Liebert WOGN 

Please send further Information on .. . 
D The New Accomodate 2 
D The complete llne of Liebert Envlronmental Control Systems 

Name=------------------

Title=------------------
Company: ________________ _ 

Address=-----------------
City: ________________ _ 

State: ________ Zip: ___ _ 

Phone: __________ _ 

0 Have a salesman call 
CIRCLE NO. 80 ON INQUIRY CARD 
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That's the essence of more than 
a dozen independent competitive 
evaluations by customers and 
prospects. Top ratings in performance 
and reliability. Lowest DOA percentage. 
Highest cost effectiveness at both high 
and low capacities. Thousands have already 
been shipped. And our production capacity is 

. . . . . . . .. 

. . . . . . 

still expanding to meet your schedules. Call us today at (213) 709,6445 
for complete specifications and prices, or for your own evaluation unit. 

@ 
The Capacity Leader ..• 

9233 Eton Ave., Chatsworth, California 91311 
(213) 709,6445 TWX 910'494'4834 

CIRCLE NO. 35 ON INQUIRY CARD 
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A special section for advertisers of 
hardware, software and services. 

READERS: Please circle reader 
service numbers for additional 
information. 

\ \GHT BEAM 

EM ITTfR 

NEW OPTICAL KEYBOA RD 
Optical Technique' Inc. (OT !) has developed a 

co't-cffective. full-travel optoelectronic keyboard 
without 'ac rifi cing either reliabilit y or function. 
The optoelectronic components are multiplexed 
by pulsing the cmille" and scanning the detectors. 
'im ultaneou i; ly reducing power con,umplion and 

component failure rate.;;. 
OT!\ unique technology replaces ob,olete 

mechanical and ca paciti ve "\\'it che 11 within an en­
coded keyboard while ensuring N-key rollo\er. 
Key depression is detected by interruption of an 
infrared light beam (sec illustration). 

~ 
Optical Techniques Inc 

1800 East Garry Santa Ana. CA 92705 
(714) 540-9040 

CIRCLE NO. 201 ON INQUIRY CARD 

Microprocessor Catalog 
40 page catalog ol 6800 slngle board computers 
Interlace modules SPRINT 68 control computer 
development system . WIZRD mullilosk ing DOS 
ossemblen. comp1leu, BASIC. cross os.semblers, crou 
compllers . cuslom eng1neer !ng , OEM appllcot lons 
sortwore 

------- ---, W1ntek Corp 
1801 South SI reel 
toloyene IN 47qQ4 \\'I~ 'I' EI~ 

-----------' 317-742·8428 

CIRCLE NO. 204 ON INQUIRY CARD 

LSl-11 Winchester Controller/Subsystem 

• AL 101: 4-51/4' drives • RURL: 20.8 Mbytes 
• Emulate RLV11 /12 & RL02 • High perfor­
mance V2-track buffer • Error correction 
• 22 bit addressing • 13" x 15" x 4 '14'; 28 lbs. 

Call or write: Integrated Solutions, Inc., 
1350 Dell Ave. #201 , Campbell , CA 95008, 
408 374-2441 

CIRCLE NO. 202 ON INQUIRY CARD 

Dot Matrix Printer Interfaces with Apple II 
Featuring an Apple 11@-compatible parallel 

interface, Addmaster Corporation has produced 
a new dot matrix printer, Model 170. The inter­
face includes a Centronics-type handshake and 
DB·25 interface connector, Baudot, and day -
and time clock . The Model 170 provides 18 or 
21 characters per line, 6 lines per inch print 
density, on standard 21/2" adding machine tape. 
Designed to use with personal computers, 
Model 170 will produce hard and carbonless 
copies of programs, data or results. Wri te 
Addmaster Corporation , 416 Junipero Serra Dr., 
San Gabriel , CA 91776 or call 213/ 285·1121 . 

CIRCLE NO. 205 ON INQUIRY CARD 

EDGE-86 
AN INDUSTRIAL QUALITY 

8086 OEM SYSTEM 

•HARDWARE 
- A Multibus COMPATIBLE 8086 CPU BOARD 

WITH OMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL 110 PORTS, AND 
BK BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM/86'"'· 

- 128K BYTES DYNAMIC RAM BOARD. 
- 4·SLOT MULTIBUS CARD CAGE, WITH COM· 

PLETE DOCUMENTATION ANO SCHEMATICS; 
ALL FOR ..... . .. $1250. 

•SOFTWARE 
- CPM/86 O.S. WITH COMPLETE UTILITIES ... $250. 

-OFF THE SHELF DELIVERY-

:::Dcz:: MICRO SYSTEMS 
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 

TELEPHON E; 408·738·4729 
• Multibus TM of Intel, T'-'CPM/86 TM ol 01gi!al Research 

CIRCLE NO. 203 ON INQUIRY CARD 

68000 on MULTIBUS ' /I EEE 796 
The OB68K1 ' Single Board Computer uses the 
MC68000 CPU, and has 32K/128K RAM , (8) 
ROM sockets, (7) interrupt levels, a 16 MHz 
clock (8 MHz processor speed), (2) RS232C 
serial ports, 40 BITs of parallel 1/0 , (1) triple 
16-BIT timer/counter, 62K offboard 1/0 space, 
2K onboard 1/0 space, software compatbility 
with Motorola's MEX68KDM design module, 
and operates stand-alone , or in a multi­
processor system. 

OMNIBYTE CORPORATION 
245 W. Roosevelt Rd, West Chicago, IL 60185 

(312) 231 -6880 

CIRCLE NO. 206 ON INQUIRY CARD 
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LSl-11 " Q-TIMER" SYSTEM MODULE 
Features include CMOS calendar clock, 2KW 
CMOS RAM, 4KW EPROM, 8-bit 1/0 port, crys­
tal 60HZ L TC & L TC register, bus terminators 
and Ni-Cad batteries. Included in EPROM are 
calendar clock, diagnostic, downline loading 
and virtual terminal routines. an interactive 
monitor plus boots for RL, Rx: RK, RM, TU, & 
TM11 . Compatible with all LSl-11 CPU's & 
operating systems. $675. 

TECHN~~?~cr. ((((f l'''~:Ull 
1428 Florida Avenue longmonl. Colorado 80501 13031776-0473 

CIRCLE NO. 207 ON INQUIRY CARD 

Stackworks Forth Means . 
ZBO Complete approach to sohware development. 
CP/M Total I 0 compat1b1l1ty with CP M 
Speed Interactive coding, on-the-spot debugging, 

as fast as compiled Fortran, 
easy to use as interactive Baste 

Power Compact production code, high level coding. 
fast debugging, in-line assembler, 
s1mpl1c1ty of structure. 

An ideal system for rapid software design, 
with 1mmed1ate testing capability, 
for appl1cat1ons in hardware development, 
process control. robotics, and more 

Z80 CP/M Software development system ... $45 

Option B· 

Option C: 

Option 0 : 

Complete system plus assembler, 
debugger, tutor ial sao 
Complete system with Option B 
plus 2K and up ROM option, 
license for unllmtted m-house use $400 
Complete system with Option B 
plus Xedex Baby Blue add-in board 
for IBM Personal Computer. $600 

M asterCa rd, Visa, Amex 
call toll free 800 457-4544 
or write the Stackworks, 
1414 E University, Box 1596, 
Bloomington, tN 47402. 

Stackworks Forth for both CP M -86 and DOS 
on the IBM Personal Computer in development 

ADVERTISE 
IN 

THE MINI-MICRO 
MARKETPLACE 

The MARKETPLACE appears in 
every issue of MINI-MICRO 
Systems 

MULTIBUS 256K PROM BOARD 
ne PROM 64/256 meets Multibus EPROM 

1eeds with memory capacity from 64 to 256K. 
Uses 2732, 2764, or 27128 EPROMs, allowing 
upgrading as EPROM needs expand . 8or16 bit 
compatible and 24 bit address selection . 
Delivery from stock Price $465 

ELECTRONIC SOLUTIONS 
5780 CHESAPEAKE CT 

San Diego, CA 92123 - (714) 292-0242 
toll free (800) 854-7086 TLX 91 0-335-1167 

CIRCLE NO. 208 ON INQUIRY CARD 

For free catalog , 
phone tol 1-free (800) 225-1008 

In Massachusetts (617) 938-0900 

Genstar REI Sales Company 
19527 Business Center Dr., Northridg e. 

CA 91 324 
CIRCLE NO. 210 ON INQUIRY CARD 

Order Form 

Q-Bus to Unibus Adapter lets 
LSl-11 users add Unibus peripherals. 

Our new BMA-2 bus converter provides Q-Bus 
processor upgrading to older PDP-11 systems, 
and allows LSl-11 systems access to Unibus 
peripherals. For instance , 18-bit Unibus con­
troUers convert to 22-bits of Q-Bus addressing . 
A single quad .board plugs into any Q-Bus system, 
and an integral connector is provided for the 
Unibus. It features full bi-directional communi­
cation between an LSl-11 and a Unibus segment; 
multiple BMA-2 's may be put on the Q-Bus pro­
viding multiple segments. Software is completely 
transparent. 
DEC LSl-11 POP-11 0-bus and Unibus are registered trademarks o! D1g1tal Eou1pmen1 Corp 

~J\N~6\N Computer Enhancement Systems 
P.O. Box 790 • Huntington Beach. CA 92648 • (714 1536-0646 

CIRCLE NO. 209 ON INQUIRY CARD 

MULTIBUS™, IEEE 796 PRODUCTS CATALOG 
New four-color catalog from MONOLITHIC SYSTEMS 
Corp. , offering 20 pages of hardware, software , 
memory expansion 1/0, controllers and multiproces­
sor CPU boards . The catalog highlights MSC's pow­
erful , CP/ M'" - compatible development systems. 

MONOLITHIC SYSTEMS CORPORATION 
84 Inverness Circle East 

Englewood, Colorado 80112 
1-800-525-7661 

Custom Products Design Available 
CIRCLE NO. 211 ON INQUIRY CARD 

Please run my advertisement in the following issues: 

Frequency 
Cost per ad 

1X 
485.00 

3X 
465.00 

6X 
450.00 

12X 
435.00 

18X 
425.00 

Company __________________ _ 

Address 

City -----------State __ Zip __ _ 
Signature __________________ ~ 

D Materials enclosed D Materials to follow 

242 To advertise call: Lorraine Marden , 617/536-7780. MINI-MICRO SYSTEMS/August 1982 
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lnterlan to add Ethernet 
to DECnet before DEC 

Less than a month after Digital 
Equipment Corp. announced that 
its Phase IV DECnet products would 
include support for the Ethernet 
local-area network (MMS, July, p. 
58), Interlan, Inc., Chelmsford, 
Mass., unveiled its own product 
designed to let Ethernet run on 
DECnet systems. With shipments of 
Interlan's Etherway software 
scheduled to begin this month, the 
year-old manufacturer of Ethernet 
communications controllers should 
beat DEC's Ethernet/DECnet prod­
ucts to market by six to 12 months. 

Developed for Interlan by Tech­
nology Concepts Inc. , a communica­
tions consulting and engineering 
firm in Sudbury, Mass., the 
Etherway software is designed for 
operation with Interlan's control­
lers. At the time Etherway was 
announced, Interlan also introduced 
its second-generation Ethernet con­
trollers, which follow the first­
generation products by only six 
months. 

Coupling the higher level DECnet 
protocols to the low-level Ethernet 
protocols, Etherway will enable 
each DECnet node to support 
multiple Ethernet controllers and, 
therefore, multiple Ethernet net­
works. With multiple Ethernet 
networks linking the DECnet nodes, 
heavy traffic loads can be divided 
among the networks, and backup 
data routes are available if one 
Ethernet network fails. 

Etherway will also simultaneous­
ly support DECnet and non-DECnet 
application programs, without af­
fecting the standard DECnet oper­
ation. Two Etherway products will 
be available, supporting either VMS 
or RSX network software. In 
quantities of one to five, Ether­
waylvMS will sell for $3500 each, 
and Etherway/RSX will sell for 
$2500. A one-year extended war-

244 

Etherway software lets individual DECnet computers connect to more than one Ethernet 
local-area network. The Nl1010s are lnterlan's Unibus-to-Ethernet controllers. Etherway was 
developed by Technology Concepts Inc. and is distributed exclusively by Inter/an, Inc. 

ranty will be available for $1000 per 
year. 

Interlan's second-generation con­
trollers, the A-Series, reportedly 
offer 30 percent greater through­
put, require 30 percent less power 
and are priced more than 40 percent 
less than the company's first 
products. The NilOlOA Unibus, 
NI2010A Q-bus and NI3010A Multi­
bus controllers all incorporate the 
new NMlOA Ethernet protocol 
module. 

Like its predecessor, the NMlO, 
the NMlOA contains all the data 
communications logic to interface 
computer systems to Ethernet. 
While the NMlO used two separate 
data paths for transmitted and 
received data, the NMlOA incorpo­
rates one shared path. This struc-

tural change, combined with lower 
priced components, reduces cost 
while increasing performance. 

The NMlOA carries 14.5K bytes of 
receive FIFO buffering and 1. 5 bytes 
of transmit FIFO buffering, features 
self-test and loop diagnostics and 
collects various network operating 
statistics. 

Available this month, the NMlOA 
sells for $1290 in single-unit 
quantities. Also in single quantity, 
the NilOlA sells for $3190, the 
NI2010A sells for $2290, and the 
NI3010A sells for $1890. For orders 
exceeding 500 units, a discount 
schedule reduces these prices by as 
much as 48 percent. lnterlan, Inc., 
160 Turnpike Rd., Chelmsford, 
Mass. 01824. 

Circle No 166 

Intelligent controller supports eight channels 
The MCS-1062 intelligent Multibus lectable RS232, RS422 (two- or 

serial controller features eight four-wire), optical current-loop or 
independent channels with pro- customized electrical interfaces. 
grammable data rates as high as The unit's Intel 8088 CPU accesses 
38.4K bps. Several field- 48K bytes of EPROM and 128K bytes 
interchangeable modules offer se- of RAM. Handshake architecture 
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Software written fur any of the computers below ... 

could run on all of the computers above. 
As long as it was written in RM/COBOLn; a truly 

portable language. Available now. 
For more details, call or write Ryan-McFarland, Software Products Group, 

3233 Valencia Avenue, Aptos, CA 95003. Phone (408) 662-2522. 
TWX 910-598-4507. 

Ryan-McFarland 

See us at Software/Expo National 1•111 in Chic~go. September 21-23, Booth # 1320 

The Compiler Company 
HEADQUARTERS: RYAN-McFARLAND CORPORATION, 609 DEEP VALLEY DRIVE, ROLLING HILLS ESTATES, CA 90274, (213) 541-4828 
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ter, channel-completion interrupts 
and 64K bytes of dual-port RAM. The 
unit supports 20-bit addressing and 
8- or 16-bit system operations. The 
MC-1062, with RS232 modules for 
eight channels, sells for $1485 in 
quantities of 50. Metacomp, Inc., 
7290 Engineer Rd., #F, San Diego, 
Calif. 92111. Circle No 167 Statistical multiplexer 

----------------------- can be user-upgraded 
includes a channel-attention regis-
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ROCK-SOLID FLOPPY DISK 
DRIVES FROM TEAC 

Unique DC Spindle Drives feature our continuously-running 
brushless DC motor whose typical life expectancy is over 10,000 hours. 
Rock-stable, no electrical noise will interfere with the integrity of your data. 

Superior Chassis features fiberglass reinforced polyester (FRP) 
which , unlike aluminum, won't stretch with heat. Extra-rugged and 
precision molded, the unit also has a shield to insulate the head from 
outside interference. 

25 Years of Leadership in all magnetic recording technologies 
is your assurance of a quality product you can rely on . For complete 
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series) 
- including our one-year warranty and full technical support and service 
- just write : 

TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road, Montebello, CA 90640 
(213) 726-8417 

CIRCLE NO. 86 ON INQUIRY CARD 

The Babymux statistical multi­
plexer operates transparently to a 
computer, a terminal and a user, 
and can be upgraded by the user 
from a two-port unit to one with five 
or eight lines. A DMA interface 
supports the composite line, ena­
bling the line to operate at 19.2K bps 
synchronously or 9600 bps asyn­
chronously. Each terminal and its 
corresponding port can be set to 
different baud rates. The unit, 
designed for unattended operation, 
features automatic startup, configu­
ration-retention during power-off 
and diagnostics. The two-port unit 
with options sells for $1350; each 
three-port expander kit is $475. 
Quantity pricing is available. Net­
work Products, Inc., Progress 
Center, Research Triangle Park, 
N.C. 27709. Circle No 168 

Random access modems 
use AC power lines 

The RAM-11 and RAM-22 random­
access modems transmit digital 
information over AC power lines in 
synchronous or asynchronous mode 
using as many as five 9.6K-bps 
full-duplex channels. The units 
include RS232 or 449 interfaces and 
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support point-to-point and multi­
drop capabilities. Three configura­
tions are available, including a 
stand-alone version, a rack-mount­
ed PC card and an OEM PC board. In 
single-unit quantities, the RAM-11 
asynchronous modem sells for $875, 
and the RAM-22 synchronous modem 
sells for $985. Data-Control Sys­

bps. Microlink or other standard 
CPIM software can be used. A 
voice-grade cassette recorder can 
be plugged into the modem, which 
transcribes on-line communications 
for playback. Single-quantity price 
is $159. MicroperipheralCorp.,2643 
151st Place N.E., Redmond, Wash. 
98052. Circle No 171 

tems, Commerce Dr., Danbury, ,-----------------------------
Conn. 06810. Circle No 169 

The microprocessor-based, Bell 
212-compatible Micro Link 1200 
modem features 10 ICs and operates 

·at 1200 bps (120 cps) in full duplex 
over standard phone lines. The unit 
connects via an RJllC jack, and 
interfaces to a computer or terminal 
via an RS232C interface. Operation 
is manual originate/manual answer. 
Other features include analog loop­
back self-test, and front-panel LED 

indicators for power on, carrier 
detect, self-test, send data and 
receive data. The modem, including 
phone-line cable and power supply, 
sells for $449, in single-unit quanti­
ties. U.S. Robotics, Inc., 203 N. 
Wabash, Suite 1718, Chicago, Ill. 
60601. Circle No 170 

Direct-connect modem 
connects to Osborne 1 

The Microconnection modem con­
nects to the Osborne 1 computer, 
interfacing it with public telephone 
networks to access other computers 
and systems. The Bell 103-compati­
ble modem operates in both the 
originate and answer modes at 300 

MINI-MICRO SYSTEMS/August 1982 
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MULTIBUS® 

CIRCLE NO. 68 ON INQUIRY CARD 

Did \bur PDP-11 Die 
When you tried to run WORD PROCESSING? 

Now There is a WP System 
Designed Specifically for the DEC User 

With the WP Saturn Word Processing/List Processing Software, you have 
low overhead, quick response and power. 

COME TO SATURN 
FOR THE ANSWERS 
•Faster and more powerful than the stsld 

alones 
•Faster and friendlier than other computer 

based systems 
• Extensive he!p commands 
• Saturn runs on RT· 11 (fSX, RSX. RSTS, 

IAS, VMS 
•Saturn's ASCII FOJTnet intetfaces to st.an· 

dard DEC flies 
•Assembler Language provides maximum 

speed and efficiency 
•User Friendly Prompting helps )'OU moster 

word processing ..nth minimal training 
•Extensive List Processing: Forms, prompt· 

ed data entry, ond sort/select; plus flexible 
merging of lists and documents 

WP MTOllN PEATIIRE8 

FILI! PONC110N8: Automatic backup • UsesASCU source files • File 
directories location, type, date • File Merge • Password security • 
Print formatted file • Review formatted file • Store formatted file 

SCREEN EDITOR: Advance·F orward & Backward • Automatic Car­
riage Return • Column Operations • Copy, Cut, Delete • Cursor Con­
trolled • Display of Operator Actions • Formatted Text Displ"'.Yed • 
Vertical and Horizontal Scroll • Load from another document • Paste 
• Prompts • Repiace-Olobal or Selective • Search 

TEXTPORMATIVIG:Automatic:Hyphenation,Formula,Userdefined 
dictionary • Automatic Index[, Table cl Contents • Automatic Outline 
Formats, Outline, Decimal • Centering • Date Insertion • Multilevel 
Superscripts £, Subscripts • Page Numbering • Paragraph Indent • 
Redefine Format Values • Reformat Without Retyping • Tabs, Left, 
Righ~ Arry character • Variable Spacing • Word Wrapping • Footnotes 

UST PROCE8811'1G: Form Generation • Prompted Data Entry • 
Multi·Key Sort/ Select/Exclude • Record Search • Sequential, Binary 
• Unresbicted Field Insertion • Field replacement, Global, Selective 

For additional lnfor11111t!on call toll free 1·800.328·6145 

6875 Washington Avenue South. Suite 218, Edina, MN 55435 (612) 944·2452 

CIRCLE NO. 118 ON INQUIRY CARD 

Utility converts 
MICOS data to BITS 

This package is said to perform 
about 80 percent of the work needed 
to convert files written with DG 

Nova and Eclipse computers under 
the MICOS operating system to run 
under the BITS operating system. 
The menu-driven software, which 
reads MICOS disks and translates 
data into BITS format, is intended 
for end users who do not have 
extensive knowledge of operating 
systems or application software. 
The package sells for $2500. 

Executive Automated Systems, 
Inc., 1919 Veteran's Memorial 
Blvd., Kenner, La. 70062. 

Circle No 172 

Package provides 
WP for HP-85 

Super Scribe provides word 
processing for the HP-85 computer, 
with single-key access to editing 
functions such as cursor positioning, 
insertion and deletion, block move­
ment, phrase searching and under­
lining. Formatting commands facili­
tate changing and justification of 
margins, tabbing, indentation, cen­
tering, spacing and page number­
ing. Documents can be printed on 
the built-in printer or any other 
serial printer as wide as 132 

columns at speeds as high as 120 

characters per sec. Introductory 
price is $595. Applied Microcom­
puter Systems, P.O. Box 150, Silver 
Lake, N.H. 03875. Circle No 173 

Package processes graphics 
for Apple II Plus 

The Graphics Processing System 
(GPS) creates, manipulates and edits 
graphics just as a word processor 
works with text. Features include a 
grid for scaling and dimensioning, 
six primary colors that can be 
mixed, zoom, 2D rotation, text 
manipulation, overlays that can be 
printed in different colors and 
selective erasure of images. The 
standard version, at $59.95, works 
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with Apple-compatible paddles or 
joysticks; the "professional" ver­
sions at $99.95, also works with a 
digitizing tablet, a light pen and 
plotters. Stoneware, Inc., 50 Bel­
vedere St., San Rafael, Calif. 94901. 

Circle No 17-t 

CP/M utilities handle 
housekeeping chores 

CPIM Power, a set of 45 house­
keeping programs runs on microcom­
puters under the CP/M operating 
system. Features include selection, 
deletion and transfer of files and 
execution of programs by number 
from a screen menu; restoral of 
accidentally erased files; and salvag­
ing of disks with bad sectors. Disks 
can be changed at will and switched 
between densities. Monitor com­
mands read and write to selected 
tracks or sectors from anywhere in 
memory; programs can be loaded at 
any location. Price is $149. Comput­
ing!, 2519 Greenwich St., San 
Francisco, Calif. 94123. 

Circle No 175 

CP/M simulator creates 
virtual floppy disks 

The Bridge CPIM simulator for 
DEC computers runs on the VAX-11 
series under the VMS and UNIX 
operating systems. The package 
builds a 64K CP/M environment on 
the v AX, and allows user application 
programs to execute just as they 
would on a microcomputer, with 
files stored on v AX disks. Utilities 
are included for reading and writing 
CPIM diskettes on RXO 1 and RX02 
floppy-disk drives, and for transfer­
ring CP/M files to or from the VMS or 
UNIX file system. Virtual Micro­
systems, 2409 Telegraph Ave., 
Berkeley, Calif. 94704. 

Circle No 176 

COBOL generator runs on 
four-phase computers 

HIBOL, running on Four Phase 
Series IV and IBM 370 computers, 

MINI-MICRO SYSTEMS/August 1982 

includes a high-level language and a 
data dictionary. A typical 60-
statement HIBOL program is said to 
produce 1200 lines of COBOL and 
documentation. On-line programs 
can include menus, file maintenance 
and inquiries; batch programs can 
process multiple files with sort, 
merge, update and subtotal func­
tions, and produce multiple reports. 
COBOL statements can be inserted 
into generated programs. An os 
version sells for $13,500; a DOS ver­
sion sells for $9500. Delphi Data 
Systems Inc., 9905 Hamilton Rd., 
Eden Prairie, Minn. 55344. 

Circle No 177 

Word processing uses 
English-like commands 

Word Right, running on micro­
computers under the CP/M operating 
system, uses English-like com­
mands. The user controls page 
length, characters per inch, lines 
per inch, left-margin setting, line 
length and top and bottom margins, 
with heading and footing lines. The 
package prints any page, or from 
any page to end of text, using 
proportional spacing, and merges 
text with mailing lists. Tab func­
tions include left or right flush, 
decimal-point alignment and center 
tab. The user can replace acciden­
tally erased words or phrases. SSG, 
5204 Claremont Ave., Oakland, 
Calif. 94618. Circle No 178 

Debugging tool is 
aimed at OEMs 

MACDBG-RT, intended to simplify 
debugging of PROM-based applica­
tions, works with programs written 
in Macro-11 for LSI-11/2, LSI-11/23 
and SBc-11/21 Falcon microcomput­
ers. The package, aimed at OEMS 
and high-volume end users, runs 
under the RT-11 operating system 
on a PDP-11 computer used as a 
development system. Application 
software is down-loaded to the 
target system; then MACDBG-RT 

IDllware 

controls its execution and debugs it. 
The user-installable package sells 
for $750. Digital E quipment Corp., 
146 Main St., Maynard, Mass. 
01754. Circle No 179 

Multi-user system 
runs on DEC machines 

The MicroMAGIC multi-user soft­
ware-development system for 8-
and 16-bit microprocessors runs on 
dee pdp-11 (under the RSX-11 
operating system) and VAX-11 
computers. Targets include the DEC 
LSI-11 and SBC-11/21 Falcon, Intel 
8086 and Motorola 6809 and 68000. 
Written in the high-level RTLl2 lan­
guage, the package consists of a 
compiler, cross assemblers, a 
linker, a down-line loader, debug­
ging facilities and a ROMable real­
time multitasking executive for the 
target microprocessor. The package 
has been sold in Europe for more 
than two years. Introductory price 
is $7500. Intelligent Industr ial 
Systems, Inc., One Harmon Plaza, 
Secaucus, N.J. 07094. 

Circle No 180 

Executive for C 
resides in memory 

The c Executive resides entirely 
in main memory, supporting concur­
rent execution of multiple c­
language programs on LSI-11, 
MC68000, Intel 8080/8085 and Zilog 
Z80 processors. Features include in­
put/output facilities for terminals, 
permitting terminal characteristics 
to be defined dynamically; an inter­
task communication facility similar 
to mailboxes and message exchang­
es in some operating systems; a 
general-purpose locking/unlocking 
mechanism to coordinate resources; 
and procedures for linking applica­
tion programs and interfacing user 
programs to the Executive. Prices 
range from $20 in quantities of 500 
or more to $300 in single-unit quan­
tities. JMI Software Consultants, 
Inc., 1422 Easton Rd., Roslyn, Pa. 
19001. Circle No 181 
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Rotary UPS 
support DEC computers 

The RUPS rotary, uninterruptible 
power system for DEC PDP-11/34, 
11/44, 11/70, VAx/750, 780, 782 and 
DECSystems 10 and 20 combines a 
brushless, synchronous motor gen­
erator with an optional off-line 
square-wave inverter and battery 
pack. The motor generator features 
100-percent load isolation, voltage 
regulation to 1 percent, frequency 
regulation to o percent, power­
factor correction, 80- to 90-percent 
efficiency at full and partial loads 
and 30-percent brownout protec­
tion. After a failure, commercial 
power is automatically routed back 
to the motor generator, and 
batteries are recharged. Prices 
start at $35,000. Computer Power 
Products, 2900 E. Olympic Blvd., 
Los Angeles, Calif. 90023. 

Circle No 182 

Floppy-disk supply 
has dual outputs 

The FD-323 5Y4-in. floppy-disk 
power supply has dual outputs of 
+5V at 2A and + 12v at 4A. The unit 
powers four disk drives simultane­
ously with automatic current­
limiting foldback and reverse volt­
age protection on all outputs. 
Features include a dual input of 
115v/23ov AC ± 10 percent (47 to 440 
Hz) with line and load regulation of 

±0.1 percent. Price is $61 in 
quantities of 250. Elpac Power 
Systems, 3131 s. Standard Ave., 
Santa Ana, Calif. 92705. 

Circle No 183 

Power supply includes 
Molex output connector 

The CP-340 minifloppy power 
supply includes conventional solder 
output terminals and a Molex 
output connector. The device sup­
plies 5V DC at o. 5A, o. 7 A peak, and 
12v DC at 0.9A, 1.8A peak. It sells 
for $44. 95 in orders of one to nine 
and $35. 95 in quantities of 100. 
Cougar DC Power Supply Co., 2111 
Barnett St., Oxnard, Calif. 93033. 

Circle No 184 

UPS offers 
optional diagnostics 

The Series 2000 uninterruptible 
power system uses a digitally 

GET THE BEST OUT OF CP/M® 
WITH WAVE MATEJSBULLJ:A 

• Cost Effective 
• Highest Performonce of ony 

4MHZ Z80 Boord 
• 128 K Usoble RAM 
• Enhanced Softwore to 

Optimize CP/M 
• DMA Track Buffered Disk 

Controller 
• Only 8 x 10.7 inches in size 
• Power only Sv @ l.5 a. 
• Use any Serial T erminol and 

Centronics compatible printer 
• Capable of supporting MP/M 

Registered Trademark 
of Digital Research 

250 

WAVE MATE INC. 
14009 S. Crenshaw Blvd. 

Hawthorne, CA 90250 
(213) 978-8600 Telex: 194369 - WAVE MATE INTERNATIONAL 

159 Chee de Vleurgat 
1050 Brussels, Belgium 
Tel: (02) 649 10 70 Telex: 24050 

Printer /Winch Port 
2 Printer Conn. 
3 Winch. Conn. 

Exp. Doto Bus 
CPU Chip 

s DMA Chip 
Power 
Clock Timer Cont. 

9 First Serial Port 
10 2nd Serial Port 
1; DART 
12 Charge Pump 
13 128K RAM 
14 Doto Separator 
15 Boot Disk Setter 
16 Floppy Disk Contr. 
t 7 5 Y4" Floppy Conn. 
18 8" Floppy Conn. 

Trademark 
of Wave Mate, Inc. 
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synthesized waveform and indepen­
dent LEDs for circuit-breaker sta­
tus, power-circuit status, rectifier 
and inverter switching and self-test 
capability. Microprocessor diagnos­
tics are optional. Models range in 
one-phase ratings from 10 to 30 kw 
and in three-phase ratings from 15 
to 45 kw. Single-unit prices range 
from $17,500 to $50,000. Exide 
Electronics, 2 Penn Center Plaza, 
Philadelphia, Pa. 19102. 

Circle No 185 

Mobile power system 
is self-contained 

The OmniBus self-contained, roll­
about system for computer-room 
power distribution and power-line 
noise attenuation can be plussed 
into the facility power source. The 
unit provides circuits, circuit break­
ers and outlets to match individual 
components that are plugged into it. 
The mobile power center provides 
100 dB of common-mode noise 
attentuation and a minimum of 60 
dB attenuation of transverse-mode 
noise. Power ratings range from 10 
to 30 kv A, and prices range from 
$5530 to $7125, with quantity 
discounts available. Topaz, Inc. , 
DPP Division, 3857 Ruffin Rd., San 
Diego, Calif. 92123. Circle No 186 

2-kVA system provides 
uninterruptible power 

The 2-kv A ContinuAC single­
phase, uninterruptible power sys­
tem isolates smaller loads from 
aberrations on an incoming AC 
power line. The free-standing or 
rack-mounted 400-lb., 40- x 17- x 
15-in. unit includes a switch that 
ensures "no-break" transfers in the 
event of output overload or inverter 
failure. The unit also features a 
digitally metered performance­
monitoring system that can be 
remotely installed. ContinuAC sells 
for less than $6000. LorTec Power 
Systems, Inc., 5214 Mills Industrial 
Parkway, N . Ridgeville, Ohio 44039. 

Circle No 187 
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•HltSH E.FFICJf.NCY' 
3 PHASf. WIMl>UlG 

• HALL .. EFFECT 
SWITCHES f'RC>VIPEO 

•LOW PROFILE 

•AVAIL.ASL.& WITt-IC>tJr 
B£t4rlt1NGS ANr> SPINPt..E 

l: • 

To review your t M W CLIFTON P~~ISI 
requiremen-.s, call L on M~ple at ~oadway 
Carey Welter today Cfifton H~tgh1s, PA 19018 

at (215) 622-1000 ... ~make itbappeo-" 
@ CNfton See us at Wescon/82 Booth 1336-1338 
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YOUR SOURCE 
FOR MlllPRllTERS 

40 COLUMNS AND UNDER 

The most complete line in the industry. 
We specialize in the manufacture of intelligent (microprocessor-controlled) 
plain paper dot matrix printers, dataloggers, financial transactors, slip/document 
and label printers ready to interface with any application you have. Our dot 
matrix heads print tens of millions of trouble-free characters for unsurpass­
ed reliability. 

If by chance the printer or interface you need for your OEM equipment, 
user-designed system, or retail application is not in our FREE catalog, we'll 
custom design to your specifications. Send for the catalog today. Or call : 
617-787-2030 and ask for the Printer Products Application Department. 

unmatched Reliability liT1 Printer Products 
L...it" A DIVISION OF CAPITOL CIRCUITS CORPORATION 

24 DENBY ROAD, ALLSTON, MA 02134 
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Yes·~es.~··· 
IDT has never met a computer 

it couldn't provide with 
IBM compatible 1/2" mag tape. 

The advantage of complete tape drive 
subsystems by IDT is plain: IDT designs 
are the most recent 
and are fully compati­
ble with anybody's 
requirements. Features 
include diagnostics 
and bus to drive 
support. 

IDT offers the Series 
1050 ~,,tape sub­
system, a full-capacity, 
10W' reel , 72K byte/sec system for 
management of massive data volumes 
. . and the Series 3000 !4" cartridge 

drives, cost effective alternatives for 
smaller users. 

In IBM-compatible, or 
standard recording 
formats including 
ANSI , ECMA and ISO 
and 8000 hour MTBFs, 
these problem-solvers 
are too attractively 
priced to overlook. 
Call or write for a com­
plimentary descriptive 

brochure and see why you should think 
IDT when you think tape. 

111111111 IDT: where inno~ation puts you ahead 

INNO\A.TIVE DATA TECHNOLOGY 

Li1ara1ura 

Network cost analysis 
described in brochure 

The cost of implementing and 
maintaining a private data-commun­
ications network is analyzed in a 
brochure. The brochure pinpoints 
six cost areas-staffing, corporate 
allocations, nodes, leaded lines, 
modems and equipment-and pro­
vides users with a formula for 
figuring their own per-drop and 
overall network costs. Cylix Com­
munications Network, 855 Ridge 
Lake Blvd. , Memphis, Tenn. 38119. 

Circle No 188 

Brochure features 
data acquisition, control 

The TAURUS-ONE system for 
integrating computing and sensory 
data into a manageable system is 
featured in a brochure . The 

4060 MORE.NA BLVD . • SAN DIE.GO, CA 9Z 117 . (714) 270-3990 literature explains how the 
TWX: 910-335-1610. IDT E.AST (703) 759-3003. TWX: 710-833-9888 TAURUS-ONE simplifies real world 

CIRCLE NO. 69 ON INQUIRY CARD data acquisition and control for such 
-----------------'-'-------------i applications as laboratory automa-
LSI 11 /2 AND LSI 11 /23 COMPUTER WORKSTATIONS! tion, environmental monitoring, 

1 =-

f, - -
Cl·MWSOJ-SB - 1 megabyte floppy system or 10 megabyte cartridge disk system . . . . . . . . $7, 795.00 

Cl-1 OJ DESK TOP COMPUTER - Complete computer system enclosed within a VTl 03 video terminal with LSI 
11 /2 and 64KB memory ........ ..• .... . , . . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3,295.00 
\\Ith LSI 11 /23 and 256KB memory • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4,995.00 
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DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH. 

Chris/in Industries, Inc. 
31352 Via Co linas •Westlake Village , CA 91362 • 213-991 -2254 

TWX 910-494-1253 (CHRI SLIN WKVG) 
LSI 11 is a trademark of Digital Equipment Corp. 
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energy management, pipeline con­
trol, product test stands and high 
availability situations. Taurus 
Computer Products Inc., 1 755 
Woodward Dr. , Ottawa, Ontario, 
Canada K2C OP9. Circle No 189 

Brochure describes 
multifunction terminal 

The model 6028 multifunction 
terminal for bar-code and keyboard 
data collection is featured in a 
two-page brochure. The brochure 
outlines the terminal's flexible 
data-entry methods, 32-digit alpha­
numeric display and visible and 
audible data-entry verification. 
Other features described in the 
brochure include remote or free­
standing operating, editing, 
scrolling and buffering capabilities, 
a switch-selectable tone and dura­
ble, tamper-proof steel case. The 
brochure includes a diagram and a 
photo. Identicon Corp., 1 Kenwood 
Circle, Franklin, Mass. 02038. 

Circle No 190 
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omputer Review 
Reference Series Published from 

World's Largest On-Line Computer Product Database. 

ABOUT THE REVIEW SERIES 
Over 7,000 current products from 
1,000 companies worldwide. 

Computer Review references are 
the only hardware references to con­
veniently provide the information 
you need on the world of computer 
equipment. Each book offers com­
plete coverage of an industry-large 
computers, minicomputers, terminals 
and peripherals-in a highly orga­
nized, easy-to-use format . Clear ex­
planations and convenient organiza­
tion of data make each Review 
valuable to all types of users. 

The Reviews are printed from the 
world's largest on-line database of 
hardware information. Introductions, 
equipment changes, and price up­
dates are entered onto the database 
daily. Each book is updated three 
times a year from the database, mak­
ing the Reviews the most up-to-date 
reference in the industry. 

MAINFRAMES 
AND SUPERMINIS 

Computer Review provides detailed 
coverage of large computers, from 
superminicomputers to the most 
powerful machines available . Each 
Product Report offers current data 
on processor features, peripherals, 
communications, software, pricing, 
and applications , organized to allow 
straightforward evaluation and com­
parison. Concise text fills in the de­
tails on configurations, upgrades and 
special features . 

In addition to the Product Reports , 
Computer Review includes a unique 
series of lists , directories and indexes , 
allowing immediate access to infor­
mation on all types of equipment and 
their manufacturers. Pricing and 
software support data is provided in 
index form for both mini- and large 
computers, along with a list of all 
available microcomputers . 

No other reference offers this kind 
of comprehensive, up-to-date and 
conveniently organized information. 

Computer Review is a complete 
guide to the industry in one compact 
volume. About 500 pages with binder 
and two updates . Price : $175 for U.S. 
subscribers, $200 for overseas 
subscribers . 

MINI-MICRO SYSTEMS/August 1982 

MINIS AND MICROS 
Minicomputer Review contains Prod­
uct Reports on virtually every mini­
computer currently marketed. Each 
report gives you detailed and orga­
nized information on processor fea­
tures, peripherals , communications, 
software, pricing and applications. 
Special features of each system are 
described in text, providing a clear 
picture of capabilities and 
configurations. 

Data on manufacturers of all types 
of equipment, as well as on pricing 
and software support for mini- and 
large computers , is included in a spe­
cial Industry Information section. In 
addition, Minicomputer Review in­
cludes the most comprehensive list­
ings of m icrocom puters av ailable . 
Hundreds of personal, small business 
and single-board microcomputers are 
described with features and pricing. 

Minicomputer Review is the best 
way to stay on top of the rapidly 
growing minicomputer industry. 
About 500 pages with binder and 
two updates . Price : $175 for U.S. 
subscribers, $200 for overseas 
subscribers . 

TERMINALS AND 
TELEPRINTERS 

Computer Terminals Review is the 
only reference available that covers 
the entire range of 900 data communi­
cations terminals . Editing, intelligent, 
word processing, graphics , hand­
held, military, financial , and other 
types of terminals are all described in 
detailed Product Reports . Each report 
covers applications, communications, 
options and pricing. A standardized 
format allows convenient compari­
sons of features among models. 

Price data and indexes of new 
and special applic'ation terminals are 
organized in a separate section for 
quick access . Teleprinters are covered 
in the same detail as display 
terminals . 

Computer Terminals Review pro­
vides all the information you need on 
terminals in a compact, up-to-date 
book. About 500 pages with binder 
and two updates . Price : $175 for U.S. 
subscribers, $200 for overseas 
subscribers . 
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HIGH PERFORMANCE 
AND MICRO PERIPHERALS 

Computer Peripherals Review is a com­
prehensive guide to the fast-moving 
peripherals industry. Each peripheral 
type is covered in a separate section: 
disks, diskettes, tape cartridges, line 
and serial printers , magnetic tape 
drives, card and paper tape 
equipment. 

Product Reports provide informa­
tion on features, performance, inter­
faces, options, and prices . 

Computer Peripherals Review is a 
no-nonsense reference that keeps 
you up-to-date on the world of periph­
erals . About 400 pages with binder 
and two updates . Price: $195 for U.S. 
subscribers, $220 for overseas 
subscribers . 

FREE CUSTOM 
ON-LINE SEARCHES 

Chances are you will find what you 
are looking for in the 2000 fact-filled 
pages of the Computer Review series . 
But if you need an answer to a trou­
blesome question in a hurry, we will 
run it through our on-line database 
at no additional cost to you. 

HOW TO ORDER 
The Reviews may be purchased indi­
vidually or as a set . To stay on top of 
the worldwide computer industry 
with these exclusive references call 
(617) 861-0515 or send P.O. to : 

GML Corp., 594 Marrett Rd., 
Lexington, MA 02173 . 

,---------------, 
Please send m e: 
D Computer Review 
D Minicomputer Review 
D Computer Terminals Review 
D Computer Peripherals Review 
D Bill me D Check enclosed. 

Name~~~~~~~~~~~~~ 

Address ~~~~~~~~~~~~-

GML Corporation 
594MarrettRoad, Lexington, MA02173 

L ______________ _J 
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PUMA and LYNX 
are LMD* compatible! 

Now, connect the REMOVABLE-cartridge LYNX 
and the FIXED-disk PUMA Winchester drives to existing LMD controllers! 

• 12 over 46 megabytes. 
• 2/3 Lark-size packaging. 
• Built-in backup (ANSI-standard cartridge). 
• Under $3,000 in OEM quantities. 

965 Stewart Drive, Sunnyvale, CA 94086 408/745-6500 TWX 910-339-9548 

Call or write us today for complete details - or see us 
at NCC, Houston, June 7-10, Booth 1631. 

* LMD (Lark Module Drive) is a registered trademark of Control Data Corporation. 
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llassili•ll Ills 

This Publication 
is available in 
Microform. 

University Microfilms 
International 

Please 'end additional in fonnati on 

for 

Name ____ _______ _ 

Inst i tution _________ _ 

St rec~-----------
City ___ _______ _ 

State _______ Zip __ _ 

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor. Mi . 48106 
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SOFTWARE 

DEC RT-11 USERS: Access CP/M with 

REFORMATTER'. 
ReformalTer conversion software lets 
you read and write CP/M single density 
8" diskettes on your PDP-11 under 
RT-11. 

ReformalTer is ideal for RT-11 users 
who want to: 
• access the large library of CP/M 

software. 
• incorporate CP/M systems into DEC 

environments. 
• exchange files with CP/M-based 

word processors. 
• download object files from PDP-11 

cross-compilers. 

ReformalTer gives you: 
• Bi-qirectional file conversion 

between any RT-11 device and CP/M 
single density 8" diskettes. 

• Complete CP/M file handling and 
maintenance facilities. 

ReformalTer requires DEC RXOl or 
RX02 drives,or an equivalent device. 
Price $350. 

Other versions of ReformalTer conver­
sion software, each priced at $249, 
include: CP/M - IBM 

CP/M - DEC RT-11 
TRSDOS - CP/M 

TRSDOS - DEC RT-11 
TRSDOS - IBM* 

•Available exclus1uely 
from Radio Shack. 

Cat. •26·4714. 

467 Hamilton Ave .. Suote 2. Palo Alto. CA 94301 

CIRCLE NO. 235 ON INQUIRY CARD .............................. 
PROJECT MANAGERS 

AND ENGINEERS 
MicroPERT™ 

• MICROPROCESSOR SOFTWARE • 
8048. Tl9900. 8080/8085. 6800. 6502. Z80. etc . 

• Fort1an IV M icroprocessor C1oss Assemblers and • 
Simulators tor all ccmputers Over 250 1nstallat1ons 

For info rmation, ca ll or wri te 
SHEPPARD SOFTWARE COMPANY 

4750 Clough Creek Rd . 

• on 16 bit minis to 60 bit maxis tover 25 different • 

• manu l ac1u1e1s1 Fealures include macros . cond1 • 

Redding , CA 96002 
(916) 222-1553 

• t1ona 1 assembly c•oss refe rence tables etc Masi 

assemblers are relocatable and include linking 

loaders For more 1ntorma11on con1ac1 M1crotec , 

• P.O. Bo• 60337 . Sunnyvale . CA 94088. (408) 733·2919. . . .............................. 
CLASSIFIED ADVERTISING ORDER FORM 

M1n1 Micro Sv• 'PfTl', rl.:1SS f1f, 1~) rr•arh rrrort:., rn1'"'1 rn r '0 D~:rJ, • 

Rates. $70.00 per column inch 
Our rates apply to bo th d isplay c lass ified and regular cl assi f ied lis t ings. 
Th ere 1s no charge fo r typesetting regul ar c lass1 f1ed lis t ings. Plan approx· 
1mately 50 average wo rd s to a co lumn inch. approxi mately 38 chara c ters per 
l ine. Please send clean, type writt en (double-spaced) copy. · 
Category: The following categories are available ; be sure to specify the 
category you wish to be listed under: Business Opportunities , New Literature, 
Selling , Buying, Trading , Sem inars , Services, Software, Supplies & Ac­
cessories. (Other categories may be employed at our discretion.) 

Run this ad 1n ____ (n umber issues) 
Ad size col wide by ____ 1nches deep Under (ca tegory) 
Check enclosed for$ (Pre·pa1d orders only) 

Signature _ ___________________ ________ _ 

Name ------------- Title - - ------------

Company ___________ Telephone No 

Address 

City _________ State _ ________ Zop -------

MAIL TO: Linda L. Lovett , Classified Advertising, Mini·Micro Systems. 
221 Columbus Ave., Boston, MA 02116 

--------------------------------255 



llassiliad Ids 

r - ----------------
1 UNIX* IC Info! 
I 
I What's available in UNIX/C marketplace? Find 
I it fast in T he UNIX Softwa r e List'", oldest and 
I largest independent newsletter in the field . Each 
I month we bring you: 

e wher e-to-get-it information 
e descriptive product li stings 
e indus t ry news a nd rumour 
e articles, tu tor ials, and reviews 

Get a full year now for just $54 ($66 foreign 
airmail) or write for more information to : 

InfoPro Systems 
Dept. MM8 
PO Box 33 

East Hanover, NJ 07936 
(20 1) 625-2925 

~'!!!_!;!!_!~~a!!?!._ 8!!_1 ~~'!!!!r}!! ___ _J 
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CHEAP SOFTWARE 

FOR THE 

DUMB TERMINAL* 
or other Retro-Graphics • terminals (DEC VT100 aRd 
Tl 940). MOI Autographic terminals, Selanar SG100, 
Datamedia Excel 22G, and other inexpensive termin­
als accepting the Tektronix character codes . GP-10 is 
a package of FORTRAN-callable subroutines which 
enable you to draw lines and plot points anywhere on 
the screen . Points may be specified in screen coor­
dinates or user-defined coordinates , in absolute or 
relative modes . Other capabilities include displaying 
text at any point , drawing dashed li nes and support­
ing a graphics cursor . 
·Dumb terminal is a trademark of Lear-Siegler . Inc. 
Retro-Graphics is a trademark of Digital Engineering 

INTRODUCTORY OFFER: 
$99.95 POP-11 object $499.95 FORTRAN source 
For further information, call (213) 318-2206 , or 
write: 

TALISMAN SYSTEMS 
Drawer CP-225/Manhattan Beach , Ca 90266 

r-cP/M COMMUNICATIONS-., 
CO MM X™ supports links with mainframes I 
and other CP/ M systems . Easy to use menu I 
supports terminal , terminal log , and file I 
transfer . Protocol supports XON/XOFF, line/ I 
continue, character echo wait , and CRC 16 
bi-sync for error free transfers of any file . I 
Local mode supports sorted disk DIR , I 
rename , delete , log in, + more. Supports 
auto-dial, remote control and acoustic or I 
direct connect modems . I 
Manual $1 O Source Code $500 I 

Free brochure on other 8080/Z80 products 
(Utilities, Subroutines , Language Systems) I 
Hawkeye Grafix Phone : 213/348·7909 I 

23914 Mobi le • Ca noga Park • I L _____ C.h._~3.QZ _____ _J 
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ISIS,.. .... CP/M® 
CPIM users may transfer data bi-direc­
tionally to IS IS diskettes. The " ISIS-CPIM 
UTILITI ES" provide complete high speed 
data transfer to/f rom ISIS diskettes to/f rom 
CPIM diskettes and also include a utility to 
display the ISIS directory. Will work in any 
version CPIM envi ronment with any densi­
ty drive . 
$250 on si ngle density 8 " diskette. Free 
broch ure on other software development 
tools . 

Southern Computer Systems 
2304 12th Avenu e North 
Birmi ngham, AL 35234 
Phone: 205-933-1659 

CPIM® is a registered trade mark of Digita l 
Research. /SIS 1s a trade name of Intel Corp. 
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HARDWARE 

• 
SYSTEMS 

& 
COMPONENTS 

C.D . SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Su ite 318 
Houston, TX 77015 

713-468-2384 
TELEX 76-2547 
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HEWLETT 
PACKARD 
Desktop & Mini 

'"""'.__.. ... ~ Computer 
Products 

SAVINGS ALL MODELS 
9845BIC 
9835AI B 

HP85 HP1000L 
9826A wl Winchesters 

CALL OR WRITE FOR FREE CATALOG 

dlglllal r•soura•• i11a. 
Box 23051 Portland . OR 97223 USA 

503-246-0202 
ln1erna11onal Sales Telex 360-143 
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CAHNERS 
PUBLISHING 
COMPANY 

Cahners Magazine Division 

J. A. Sheehan, President 
William Pfau, Executive Vice President 
Harold Sugarman, Group Vice President 
David Sisk Wexler, Group Vice President 
H. Victor Drumm, Group Vice President 
Ellsworth M. Brown, Group Vice President 
Gordon Taylor, Vice President 

Publishing Services 
J. J. Wolsh, Financial Vice President 
Thomas J. Dellamaria, Vice Presidenr 

Production and Manufacturing 
Jerry Neth, Vice President Planning 
Walter Cahners, Vice President 

Corporate Development 

Cahners Magazine Division 
publishes the following business 
magazines and directories: 

Building/Construction Group 

Brick & Clay Record 
Building Design & Construction 
Building Supply News 
Ceramic Industry 
Construction Equipment 
Modern Railroads 
Professional Builder 
Security Distribution Marketing 
Securilj World 
Specifying Engineer 

Foodservice Group 

Foodservice Equipment Specialist 
Hotels & Restaurants International 
Restaurants & Institutions 

Electronics/Computer Group 

Business Computer Systems 
EDN 
Electro-Optical Systems Design 
Electronic Business 
Electronic Packaging & Production 
Mini-Micro Systems 
Semiconductor International 

Manufacturing Industries Group 

Appliance Manufacturer 
Design News 
Design News Directories 
Modern Materials Handling 
Package Engineering 
Plastics World 
Purchasing 
Traffic Management 
U.S. Industrial Directory 

Cahners Exposition Group 
is the largest producer, operator and 
manager of trade and consumer 
shows in the world ... 
with 58 shows, 3,300,000 square feet 
of exhibition space and total annual 
attendance of over three million. 

D ~~.~~~~!ANY 
221 Columbus A venue 
Boston, MA 02116 
6171536-7780 
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7-Day Closing 
(Prior to Issue Mailing Date) 

Rates 
$75 per column inch. 
Column width 1 % " x 10" (4-column/page). 
Full page: $2,800 (1 x B&W). 

Circulation 

Recruitment 
Hot Line 

(203) 964-0664 
Call your ad in­
we'll set the type 

at no charge. 

Mail Film to: 

Peggy Gordon 
Recruitment Manager 

Over 95,000 technically sophisticated professionals in 
computer operations/systems management, data com­
munications, engineering management, systems 
engineering/integrators , educators and systems pro­
gramming specialists. 

CAHNERS PUBLISHING CO. 
999 Summer St. 
P.O. Box 3809 
Stamford, CT 06905 

MICROPROCESSORS 
We are currently recruiting for 5 of our cl ient companies who have immediate 
opportunities for JUN IOR to SENIOR level professionals to develop micro· 
processor based hardware and software systems for commercial and 
defense applications . Requirements exist for Design , Development & 
Integration Engineers, Test Engineers , Software Engineers , Systems 
Engineers, Systems Programmers and Programmer Analysts for projects in 
the following areas: 

- DIGITAL SWITCHING SYSTEMS 
- C3 SYSTEMS 
- COLOR GRAPHICS 
- VOICE/DATA COMMUNICATIONS 
- LOCAL AREA NETWORKS (LAN) 
- ELECTRONIC WARFARE/SURVEILLANCE 
- IMAGE STORAGE & RETRIEVAL 
- PROCESS CONTROL SYSTEMS 
- SECURE COM MUNICATIONS SYSTEMS 
This is your opportunity to join growing companies in the forefront of state­
of-the-art microprocessor based systems development . Our client com­
pan ies offer excellent starting salaries ($21 ,000-$53,000), strong benef its 
packages , as well as , the opportunity for rapid advancement. TODAY send 
your resume or call : (SOO) 336_3755 

In VA. Call Collect (703) 790·1284 

STAFFING CONSULTANTS 
8027 Leesburg Pike Vienna, VA. 22180 

Client Companies pay all fees 

CIRCLE NO. 240 ON INQUIRY CARD 

NEW ENGLAND 
HIGH TECHNOLOGY 

The two are nearly synonymous. New England is regarded as the center for 
state of the art development in Electronics. Through 19 years of Engineer· 
ing Placement Specialization in the heart of this High Technology region. 
we have developed a broad client base of the finest companies. with Soft · 
ware openings at every level including: 

COMMUNICATIONS .. . ..... ...... . . . ... ... To46K 
CAD/CAM .... . . . . . . .. ... .... . . .. . . . . .... To SOK 
MICROPROCESSORS . .... . • . .. ... . ..... . . To 42K 
ATE/TEST . ... . .. . . . . . . .................. To 44K 
SIGNAL PROCESSING . . . . . .... . ..... . . . . .. To40K 
ROBOTICS . . . . . .. . .. . ... ................ To45K 
SIMULATION/CONTROLS . . . . . .. . . ..... .... To40K 
And if New England's not your cup of tea, we offer openings across the 
country through our affiliation with National Personnel Consultants (NPC) 
Naturally companies pay all fees, interview and relocation expenses. 

Send resume or call Jane Hazen toll free 800-628-3374. In Massachusetts. 
call (collect) 413-781 -0982. 

~... DYNAMIC PERSONNEL 

c7 ~ S' SYSTEM 
.,, ' P O Box 539 

Wes t Springfield MA O 1090 

CIRCLE NO. 241 ON INQUIRY CARD 

More and more advertisers of minicomputers, microcomputers, 
CRT terminals, printers, disk drives, memories, modems, dis­
tributed data processing systems, etc., are consistently turning 
to MINI-MICRO SYSTEMS. Call Peggy Gordon at 203-964-0664. 
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I Calltoclc¥ 
I United Stat.a: 

Arlmn• 

~'(.,,.... • '1>~'\)~~ I 
Phoenix 602/279-1010 
C.llfoml• 
Northern 

Mountain View 415/969-4910 

I 
San Francisco 415/434-2410 

~~~ »~t; ~~ Walnut Creek 415/945-1910 
Southern 

century City 213/203-8111 

~~~ ~~~ 
Fullerton 714/871-6500 

I Irvine 714/833-1730 
Los Angeles 213/688-0041 
San Diego 714/231-1900 ~ ~?> Torrance 213/540-7 500 

I Van Nuys 213/781-4800 

~~~ 
Color•do 
Denver 303/571-4450 
Englewood 303/773-3700 

I 
Connactlcut 
Hartford 203/522-6590 
Stratford 203/375-7240 
District of Columbl• 

Join the Network Research & Devel-

I 
Washington D.C. 202/466-5890 

opment team for the TYM NET net- Florid• 
Miami 305/624-3536 

work, the largest value added data Geo!]lla 

I 
Atlanta, Downtown 404/588-9350 

communications network in the world_ Atlanta, North 404/953-0200 
Atlanta, Northeast 404/325-8370 
llllnola 

Openings are available for design 
Chicago 312/782-0857 

I Northfield 312/441-5200 
Oak Brook 312/986-0422 

and implementation of network archi- Rolling Meadows 312/392-0244 

tecture, real-time data switching lndl•n• 

I 
Indianapolis 317/631 -2900 

systems, synchronous interfaces, and ltanNa 
Overland Park 913/888-8885 

1/0 controller firmware for a new high Kentucg 

I 
Louisville 502/581-9900 

speed communications processor. Loul•l•na 
New Orleans 504/561-6000 
M•n!l•nd 

As a member of this R & D staff you I 
Baltimore 301 /727-4050 
Rockville 301 /258-8800 

will have responsibility for major pro- Towson 301 /321-7044 
M• ... chuaetta 

duct development work and enhance- Boston 617/482-7613 

I Burlington 617/273-5160 

ments, while working in an informal Wellesley 617/237-3120 
Mlchl~n 

setting. Detroit 313/259-7607 

I 
Southfield 313/352-6520 
Troy 313/362-0070 

To qualify for one of these positions 
Minnesota 
Minneapolis, Downtown 612/332-6460 

you must have a proven record of I 
Minneapolis, West 612/544-3600 
St.Paul 612/227-6100 

design ability and a strong program- Missouri 
Clayton 314/862-3800 

ming background. For the firmware 

I 
Kansas City 816/474-3393 
St. Louis 314/231-4880 

programmer position knowledge of New H•ml!ahlra 
Nashua 603/880-404 7 

hardware design and computer archi- Ntw.leraer 

tecture are required. Specific I Cherry Hill 609/482-2600 
Edison 201 /494-2800 

communications experience is not Morristown 201 /267-3222 
Paramus 201 /845-3900 

required. I 
Princeton 609/452-7277 
New Yori< 
New York City, Grand Central 212/557-8611 
New York City, Penn Station 212/736-7445 

Send resume in confidence to: 

I 
New York City, Wall Street 212/962-8000 
Rochester 716/263-2670 
Syosset,L.I . 516/364-0900 
White Plains 914/683-9300 

Joe Rinde Ohio 

I Akron 216/535-1150 

Tymshare 
Cincinnati 513/769-5080 

Inc. Cleveland 216/771-2070 
Columbus 614/224-0660 

I 
Dayton 513/461-4660 

20705 Valley Green Drive 
Okl•hom• 
Tulsa 918/599-7700 
O~on 

Cupertino, California 95014 

I 
Portland 503/223-6160 
Pennarlv•nl• 
King of Prussia 215/265-7250 
Philadelphia 215/665-1717 

I 
Pittsburgh 412/261 -6540 
Wilkins Township 41 2/24 7-4400 

i 
Tea• 
Dallas, Central 214/749-1900 

TYMSHIRE® I 
Dallas, North 214/387-1600 
Fort Worth 8171338-9300 
Houston, Downtown 713/751-0100 
Houston, N. Loop West 71 3/957-8555 
Houston, S.W. Freeway 71 3/626-8705 

I San Antonio 512/342-9898 
Yl!]llnla 
Mclean 703/790-5610 
W••hlngton 

I 
Bellevue 206/454-6400 
Wlaconaln 
Milwaukee 414/277-0345 

I 
C•n•da: 

An Equa l Opportunity Employer mlflh Ontario 
Don Mills 416/425-5730 
Mississauga 416/272-3333 

I 
Toronto 416/865-1125 
Qu•bec 

CIRCLE NO. 242 ON INQUIRY CARD Montreal 514/849-7043 
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How Do Com~ Salaries Stack Up in 
Different Cities Across North America? 

II 

Our Nevv Free Survey Will Shov# You. 
Have you ever wondered 
how your salary compares 
with your peers in your own 
local area? Or whether 
computer professionals are 
making substantially more 
or less money elsewhere? 

Our new report, the most 
complete Local Survey 
we 've ever published, can 
show you exactly what 
others are earning in most 
major cities throughout the 
United States and in 
Canada. 

We Surveyed 48 Specific 
Position Categories in 
45 Markets. 

In addition to reviewing 
national medians. the Local 

For example, if you're a Data 
Communications Programmer with 
over four years of experience, here's 
how your salary stacks up in just 
five of forty-five markets surveyed. 

Survey breaks out salary 
data by market. Forty-eight 
specific positions are re­
viewed in each city 
Included are position 
categories in programming, 
software. systems design, 
data communications. 
mini/ micro systems, data 
base, EDP auditing, com­
puter marketing, manage­
ment and others-at 
various levels of experience 
and at different size 
computer system sites. 

That means, for example, 
a Minicomputer Pro­
grammer with two-to-four 
years of experience will be 
able to determine what 
his/ her peers make in cities 
ranging from Albuquerque 
to Vancouver or Akron to 
San Diego. 

H's a Most Valuable Tool 
for Mapping Out Sound 
Career Plans. 

The new, Local Metropolitan 
Computer Salary Survey is 
compiled and published by 
Source Edp, the Nation 's 
oldest and largest recruiting 

This handy, fold-out Survey breaks 
out salary information by market and 
by position category. 2,160 separate 
figures are reported, which makes 
this Survey the most extensive one 
ever undertaken by Source Edp. 

firm devoted exclusively to 
the computer profession. 
If you 're wondering 
whether your salary is 
keeping pace-or where 
your career might head in 
the future-our report is 
must reading. Especially in 
today's competitive en­
vironment where smart 
planning is key to long­
term success. 

Call for Your Free 
Copy Today. 

The Survey is available free 
to computer professionals 
without charge. Call the 
Source Edp office nearest 

you and request a copy. As 
you 'll discover, the Survey 
can be an extremely 
valuable asset in helping 
you make important career 
decisions. 

~~<:edp 
Cltent organrzatlons assume our charges 

r••••• 
I Call 

I 
Today for 
Your 

I FREE 
I Copy. 

I 
I 
I 
I 

Simply phone the 
Source Edp office 
nearest you that is listed 
on the left-hand page. 
If unable to call , write : 
Source Edp, Dept. MM-5 
Two Northfield Plaza 
Suite 227 
Northfield, Illinois 60093 
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Ford Aerospace offers 
challenging software 

assignments in beautiful 
Newport Beach, 

California. 

If you are better than most in one of the specialties 
listed below, we'd like to move you to this elegant 
ocean-front community an hour outside Los Angeles. 

We have the projects to keep you involved and 
challenged. Our DIVAD Division was formed to handle 
the multi-year, multi-billion-dollar Division Air Defense 
assignment. Our Aeronutronic Divisjon is a recognized 
technological leader, working on dozens of electro­
optical, laser, guidance, and other advanced projects. 
Opportunity for advancement is built into our continu­
ing expansion. 

Ford Aerospace in beautiful Newport Beach is a place 
where a professional can really feel good about a day 's 
work and a life's career. It will pay you to get in touch 
with us, if you are experienced in: 

• PRIME System Programming 
To program our newly installed on-line electrical CAD 
graphic system, we need people with experienca on 
PRIME 550 and 750 computers, and preferably on 

PRIMENET as well 

• Data Communication 
Engineering 

Develop hardware as well as software. 

• Software Simulation 
Engineering 

• Software Integration &. Test 
Engineering 

• Real-Time Programming 

The salaries are excellent, the package of benefits -
including relocation help - is very complete, and the 
working environment is the best. So please send your 
resume to: Marsha Bridges Professional Placement, 
Dept. MM-001, Ford Road, Newport Beach, CA 92660. 

U.S. Citizenship Required/ 
An Affirmative Action Employer 

Ford Aerospace & 
Communications Corp. 
Aeronutronic & 
DIVAD Divisions 

CIRCLE NO. 243 ON INQUIRY CARD 

r 
EMPLOYMENT SERVICE FOR 

PROGRAMMERS AND ANALYSTS 
National Openings With Client Companies 

and Through Aff iliated Agencies 

Sc1en11l1c and commercial applications • Sollware developmenl and 
systems programming • Telecommun1ca11ons • Control syslems • 
Compu1er engineering • Computer marketing and support 

Call or send resume or rough no1es ol ob1ec11ves. salary. locat ion 
restric11ons education and experience (1nclud1ng computers models . 
operating systems and languages) to either one ol our locations Our 
client companies pay all ol our fees We guide you decide 

RSVP SERVICES, Dept . MM RSVP SERVICES, Dept . MM 
Su ite 700 One Cherry Hill Mall Suite 211 Dubl1r Hall 
P 0 Box 5013 1777 Walton Road 
Cherry Hil l. New Jersey 08034 Blue Bell. Penna 19422 
1609) 667 -4488 (215) 629-0595 

RSVP SERVICES 
Employment Agents for Computer Professiona ls 

CIRCLE NO. 244 ON INQUIRY CARD 

THE 
ACCESS 
GROUP, INC. 

Career opportunities available 
nationwide for engineering prof es· 
sionals skilled in design, develop· 
ment and manufacturing. Confi­
dential search conducted by 
deweed engineers . Positions fee 
paid. Free resume service. 
Call or write for a free career/­
salary guide. 

Northeast 179 Allyn Street, 
Hartford, CT 06103 
(203) 527 ·9107 

NYIMld·AtllSE Box 3267, 
Stamford, CT 06905 
(203) 356-1166 

SW/West/ 
Mid-West P.O. Box 18302, 

Las Vegas, NV 89114 
(702) 644-3328 

Affiliate offices in 120 c1 t1es 
nationwide. 

ENGINEERS/SOUTHEAST 
Our 12 Offices in NC, SC, GA and FL 
specialize in Control Systems, In· 
strumentation, Electronic Design 
and Engineering positions from 18 
to 40K. Aggressive, confidential. 
Fee Paid service. Send resume to 
Ted F McCulloch. BEALL PERSON· 
NEL P.O. Box 5042, Spartanburg, 
SC 29304. 

················-········· 
Engineer with analog/digital design 
and/ or micro processor software 
development for telecommunication , 
defense , home entertainment or 
industrial applications . 

Please inquire about our career 
opportunity with our Fortune 500 
firm . 

ELECTRONIC ENGINEERING 
GROUP DIV. OF POLYTECH 

RESEARCH CORP. 
7667 W. 95th Street 

Hickory Hills , IL 60457 
Att : Mr . R.W. Keogh 
V.P. of Recruitment 

An Equal Ooportunity Employer 
••••••••••••••••••••••••• J 

If You Are Ready 
To Move On 

-Or Up 

Minl·Mi1ral1s1e•1 
Career 
Opportunities 
Section 

Send Box No. replies to MMS, 999 Summer St., P.O . Box 3809, Stamford, CT 06905 
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Career Opportunity 

LOOK AT OUR PAST ... 
IMAGINE OUR FUTURE! 
Intel created the second industrial revolution in 
1968 with the introduction of LSI ; followed closely 
in 1971 by the first microprocessor, Intel 's 4004. 

In 1975, the ICE'"-80 allowed Intel to speed product 
design by debugging software in conjunction with 
microprocessor hardware. The growth of 
telecommunications was enhanced in 1978 by 
Intel's 2910 Codec, a single chip MOS device that 
contained both analog and digital circuits. 

1980 ushered in Intel's 2816 E2PROM, the first 
generation of non-volatile memories that could be 
electrically erased and reprogrammed. The 
introduction of Intel's iAPX 432 Micromainframe'" 
system breaks with traditional computer 
architecture and dramatically curbs software costs. 

ARIZONA/NEW MEXICO 
Chuck Shepherd, Dept. 31 AO 
2402 W. Beardsley Road 
Phoenix, AZ 85027 
(602) 869-4499 

OREGON 
Mike Gore 
5200 N.E. Elam Young Parkway 
Hillsboro, OR 97123 
(503) 681-5008 

The iTPS, Intel 's Transaction Processing System 
makes possible in-place field upgrade of capacit ies 
and performance. 1982 also brought about Intel 's 
multi-microprocessor based relational data base 
engine, iDBP, effectively bridging the office 
automation /data processing gap for the OEM 
without substantial investment. 

The future? It will be determined by the men and 
.women who join Intel in continuing to expand the 
limits of hardware and software technology . We 
invite you to help us take the next step. For 
complete career details send your resume or call 
the Intel location of your choice. 

An equal opportunity employer M/ F/H. 

CALIFORNIA 
Lyn Boone 
2565 Walsh Avenue 
Santa Clara, CA 95051 
(408) 987-6495 

TEXAS 
Pat Brewer 
P.O. Box 9968 
Austin , TX 78766 
(512) 258-5171 

• n+ _I® winners 
11 ''e' by design 

CIRCLE NO. 245 ON INQUIRY CARD 
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Engineers 

El.EC IRONIC 
Davm.GPMENT ENGINEERS 

Talk to Taylor ••• 
We may have the opportunity you're looking for. 

A lot of good things are happening at Taylor ... Taylor 
is growing. Things have never been better in any 
period during our entire 130 year history. Our 
Electronic Division is headlining state-of-the-art 
electronics with technology and new products second 
to none in the entire process control industry. The 
emphasis is on systems ... the latest in 
microprocessors/computer based systems and 
conventional instrumentation. Sales in our systems 
areas have tripled over the last three years ... that's 
growth and opportunity! Couple that with our diverse 
product line and technologies ... our reputation for 
excellence in the field, an aggressive attitude, and an 
environment with emphasis on the individual. .. and 
you have a winning combination. 

Picture yourself in one of the following situations 
supporting our microprocessor/computer based 
systems development efforts: 

DllSIGNDS 
• Layout of High Density PCB's 
• Plastic Injection Molding, Sheet Metal Fabrication 
• CAD/CAM Familiarity 

DSVllLOPMDn' llNGINSllRS 
• Flnnware to Support Data Base Configurations 
• Flnnware for Multi-Processor, Multi-Computer 

Based Communications Interfaces 
• Communications Interfaces Between 8-16 Bit 

Microprocessor, Mini-Computer Based Systems 
and lntelllgent Instrumentation 

• Complex Control Algorithms for Microprocessor 
Based Instrumentation 

• High Speed Communication Data Links 
• Continuous and Discrete Distributed Process 

Control Software Design 

SOPTWAR• DWD.OPMSNT 
• Computer Product Systems Software to Operate In 

Stand - Alone or Distributed Environments 
• Operating Systems Structures, Graphic Packages, 

Continuous and Discrete Control Packages 
• Assembly Level and Higher Level Programming 

with Real Time Pascal, C, and Fortran 
• Knowledge of Structured Design and Techniques 

To investigate these opportunities, please send 
resume in confidence to: 

TAYLOR INSTRUMENT 
Technical and Professional Placement 

Dept. 700·1 
P.O. Box 110 •Rochester, New York 14692 

Programmer 

ON THE MOVE 
WITH MICROS! 
Z-80 
CDSl's new subsidiary, GOSSI, offers microcomputer hardware 
and software sales and services to local and national associations 
and labor unions. To add to our staff of highly qualified 
microcomputer expertise, we are looking for a Senior 
Programmer to work with our subsidiary. 

The person we seek should be highly motivated and ambitious 
with 3 years programming experience on Z-80 using MP/Mand 
CP/M. 

We offer attractive compensation and benefits and the 
opportunity to work in a technically challenging and innovative 
environment. 

For additional information about this or other CDSI 
openings, please call Lois Sylver at (301) 657-1740 or send 
current resume with salary requirements to: 

COMPUTER DATA 
SYSTEMS, INC. 
7315 Wisconsin Ave., Suite 200W 
Bethesda, MD 20814 

Equal Opportunity Employer 

CIRCLE NO. 247 ON INQUIRY CARD 

How to become a 

SUCCESSFUL CONSULTANT 
in your own field. 

Have you ever wished .you could quit your job and start working for yourself? 
Well, maybe you can! Many people are amazed when they discover the tremendous 
amount of professional experience and specialized knowledge they've accumulated 
- experience and knowledge that others will gladly pay for . Literally thousands of 
people who made that discovery are now prospering as Independent consultants . 
Perhaps no one is better qualified to have written this book than Hubert Bermont. He 
has served as consultant to more than 70 major corporations and trade associations . 
including the U.S. Chamber of Commerce , McGraw-Hill , the Electronic Industries 
Association , Evelyn Wood Reading Dynamics and the Smithsonian Institution . Yet 
he made the decision to become a consultant only after being fired from an executive . 
position at the age of 43. You 'll learn first-hand how he did it - and how you can do 
it , toot 
How many times have you told yourself that you ' re not 
getting anwyhere - that it's time to think seriously 
about a major change in your career? Don't put it off 
another day! Clip and mail the coupon now! 

................................••.. 

Enclosed is my check or money order for $20 . Rush 
me, postpaid , How to Become a Successful Con­
sultant in Your Own Field, by Hubert Bermont. I 
understand that I have the right to return the book 
within three weeks for a complete refund if I'm in any way unhappy with it. 

Address, _ _____ _ ________ _ _ __ _ 

City _ _____ State ______ .Zip _____ _ 

Mini-Micro Systems 
999 Summer St. 
P.O. Box 3809 
Stamford, CT 06905 

CIRCLE NO. 246 ON INQUIRY CARD ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Send Box No. replies to MMS, 999 Summer St., P.O. Box 3809, Stamford, CT 06905 
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l••P•l•r lans•llanls larner 
CHESAPEAKE SOFTWARE, INC. 

9 Maplewood Lane 
Wilmington, DE 19810 

(302) 475-5229 

PDP-11 /VAX 
Real-time Process Control 

Interactive Graphics Systems 
Scientific I Engineering Programming 

CIRCLE NO. 248 ON INQUIRY CARD 

-=-- 11 
r----=====.!11 1111 1• BASS·SNEED 

-::- 11\ll ASS(XIATES INC 

Specialists in Microprogramming, Signal processor 
1mplementat1ons, Image processing, Floating 
Point systems, 81t ·slice machines , Real -time 

digital control systems design, 
Microprocessor applications 

Integrated Hardware/Firmware/Sof tware solutions 
Lawrence P. Biss 

Box 38, Ridgewood , NJ 07451 
(201) 444.3411 

CIRCLE NO. 249 ON INQUIRY CARD 

65 XX ENGINEERING 
Use or adapt our existing hardware/software to 
save costs in 6500/6800 applications. In house 
programming tools include FORTRAN, PASCAL, 
FORTH , BASIC & Assembler. Facilities to design , 
prototype, test, manufacture. HOE, INC., Box 0 , 
Allamuchy, NJ 07820. 

201·362-6574 

CIRCLE NO. 250 ON INQUIRY CARD 

HP·85 Speclallsts 
•Consulting , systems design , interfacing & software 

engineering 
• Full documentation including users ' manuals 
• Extensive experience with instrumentation. data acquisition 

and data reduction 
•In-house facilities for BASIC and assembly language 

programming 
• Standard BASIC and assembly language programs also 

available 
Applied Microcomputer Systems 

Box 150 •Sliver L•ke, NH 03875 • (603) 387·6004 

CIRCLE NO. 251 ON INQUIRY CARD 

Inventive Systems, Inc. --­
systems Design-Commercial & Military 
Hardware/Software Development 
Microprocessor Applications 
Industrial Process Control 
Custom Computer Interface 
ZBOOO Hardware/Software Specialists. 

P.O. Box220 
Lexington Park, MD 20653 

(301) 863·5153 

CIRCLE NO. 252 ON INQUIRY CARD 

68000 HARD I SOFT-WARE 
RSC has a large EXORmacs 68000 development 
system. We write Operating Systems and convert 
source code from ZBO, 6800and 6502 to 68K. Let us 
do your drivers, porting. applications. hardware 
design, cost analysis and project management. 

RSC RHYTON SOFTWARE AND COMPUTERS 
PO BOX 11105 SAN FRANCISCO, 
CA 94101 415-330-7449 

CIRCLE NO. 253 ON INQUIRY CARD 

looking for 
UNIX and C expertise? 

We offer over six years of systems and applications 
experience lo meet your UNIX/C requirements . 
Consultation, custom programming and training. 
Your satisfaction is our success. 
Michael E. Duffy-Software and Consulting 
65 Franklin Street #24, Allston , MA 02134 

call : (617) 254·0272 

CIRCLE NO. 254 ON INQUIRY CARD 

JCL, Inc. 
2141 Kingston Ct. Contact : 
Suite 111 Marc Lossner 
Marietta, GA 30067 (404) 953·0199 
MINI-MICRO CONSULTING AND SOFTWARE 

•Networks 
•Database 

•Systems 
• References 

CIRCLE NO. 255 ON INQUIRY CARD 

COMPU~EB CONSUL~AN~S OBDEB l'OBM 
INTRODUCTORY OFFER 

l" lx $150, l" 3x's $225 l" 12x's $1,440 
(There is no charge for typesetting) 

0 Enclose check for$ 0 Bill me monthly 
Run this ad in (number issues) 

(Please print, type or attach business card) 

Name _________ Title'---~-----

Company _______ Telephone ______ _ 

Address. __________________ _ 

City State Zip ____ _ 

MAIL TO: Peggy Gordon, 
MINI-MICBO SYS~EMS, 

999 Summer Street, P.O. Box 3809, 
Stamford, CT 06905 
or Call: 203-964-0664 

MINI-MICRO SYSTEMS/August 1982 

Teleptoie, 20 I · 579 · !Em 

Car~ K. Ballan tyre 

~--~· :T'A COMMUNICATION6 
CIRCLE NO. 256 ON INQUIRY CARD 

-

AMERICAN INDUSTRIAL MICROSYSTEMS INC . 
P.O. BOX 725 
MOKENA, IL 60448 

REAL TIME SPECIALISTS 
INTEL• ZILOG •DEC 

• Automation •Process Control •Robotics 
• AMX·80/86 • ASX-11 M • UNIX 
• Custom hardware interfaces and controllers 

MARK 8, GAGNER (312) 479-1460 

CIRCLE NO. 257 ON INQUIRY CARD 

~~ 
• Microprocessor hardware and software design • Industrial 

control specialists • H1erarch1cal software design methodology 
•Environmental testing • Complete prototype facilities 

(Sn Computer System Associates 
7562 Trade St San Diego CA 92121 (714) 566-3911 

CIRCLE NO. 258 ON INQUIRY CARD 

LORAN CONSUL TING 
P.O. Box 1732 Boulder, CO 80306 USA 

• Prevent head stick and wear on plated , 
sputtered or other disks 

• HOA parts cleaning and materials consu lting 
• Life improvement for floppy disks 
• Foreign and USA 

Thomas J. Loran (303) 443·6487 

CIRCLE NO. 259 ON INQUIRY CARD 

REAL · TIME SYSTEMS 
CONSULTANTS FROM OESIGN TO INSTALLATION 

PROCESS CONTROL COMMAND CONTROL 
Experience in RSX 11/D, RSX 11/M us ing 
MACR0·1 1 and structured FORTRAN for PDP·11. 

"OUR NAME SAYS IT ALL" 

REAL· TIME SYSTEMS SOFTWARE & CONSULTING, INC. 
Member ASPC 

119~;~5~~~'.ocYX . ~~~;0 #19 

CIRCLE NO. 260 ON INQUIRY CARD 

ffiJhll' JOHN WAN & ASSOCIATES 
c::::f/ "" DP CONSULTING & SOFTWARE 

• Reasonable Price Contract 
• Reliable & Fast Results 

for various computers & applications 

35 Storrs Ave. , Braintree, MA 02184 
(617) 848-1218 

CIRCLE NO. 261 ON INQUIRY CARD 

DEC & MICRO 
SYSTEM DEVELOPMENT 

Complete in-house facilities, from in· 
circuit emulators through VAX. 

t I 1951 Colony Street OC a Mountain View , CA 94043 
INCORPORATED (415) 494-8080 

CIRCLE NO. 262 ON INQUIRY CARD 
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Hinsdale, IL 60521 ORANGE COUNTY 
(312) 654-2390 

Debra Huisken 
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Regional Manager 
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Suite 208 
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(714) 851-9422 
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Frank Barbagallo, 
Regional Manager 
Lisa Schork, 
District Manager 
Sherman Building, Suite 1000 
3031 Tisch Way 
San Jose, CA 95128 
(408) 243-8838 

ENGLAND 

Ian Hardman 
Systems International 
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The Quadrant 
Sutton Surrey, SM2 5AS England 
Tel : (01) 661-3022 

JAPAN 
Tomoyuki lnatsuki , 
General Manager 
Trade Media Japan Inc. 
R. 212 Azabu Heights 
1·5·10 Roppongi 
Minato-ku , 
Tokyo 106 Japan 
Tel : (03) 585-0581 

Career Opportunities 

Peggy Gordon 
Recruitment Advertising Manager 
Lynn George 
Recruitment Advertising Director 

999 Summer Street 
Stamford, CT 06905 
(203) 964-0664 
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OUR NEW 68000°!.BASED 
COMPUTER COMES WITH UNIX; PR0-1\l™ 

AND A GIANT COMMITMENT. 
In today's competitive computer market, what's behind You can also get our unique PRO-IV Applications 
a system has become as important as what's in it. And Processor. Unlike language processors or program gener-
what's behind CIE Systems is the backing of a world- ators, PRO-IV lets you develop applications directly 
wide corporation with over $50 billion in sales and 124 from specified user needs. Without programming, com-
years of business experience. That's a commitment to piling, or interpreting. What's more, documentation is 
the future. automatically updated and permanently stored whenever 

Of course, one look at how we designed our an application is developed or modified. 
M68000-based family of business computers and you'll Quality? We're committed to it 100%. That's why 
realize just how committed we are to OEMs. we've combined resources with one of the world's 

Advanced 32/16-bit architecture. Industry standard largest and most respected electronics firms to manufac-
Multibus~ UNIX System III operating system. Every- ture our systems. So you not only get the reliability you 
thing you've been reading about. And wanted. need, but high volume OEM quantities. 

The hardware is completely modular. So you can CIE Systems' M68000-based business computer. 
add a wide variety of internal and external memory, Performance. Quality And a Giant Commitment. 

And, since we supply everything from board level Cle ~eMS McCabe Way, Irvine, 
peripheral controllers, and a broad range of printers~ Call or write today for more information. 2515 

on up, you can easily configure your system for ~1~11 CA 92713-6579 
virtually any market. (714) 957-1112 
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