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Now, from the company that delivers 
the industry's widest range of 
DEC-compatible memory products. a 
family of peripheral controllers that's 
seco nd to none. From comparatively 
simple cartridge disk controllers to 
complex 300M B storage module drive 
(SM D) controllers. 

An impressive array of state-of-the-art 
controllers, all built around high-speed 
bipolar microprocessors. All software 
compatible with the host LSI- I I® or 

PDP®-! I minicomputer. .. and a ll 
available now. 

And Dataram's controllers are 
designed to save you money, and a lot 
more. Like space - our controllers 
typically occupy half the space required 
for the comparable controller from 
DEC. Doing it with a level of 
performance that makes any member 
of this family worth looking at. 

Look at the chart of our current family 
of peripheral controllers, growing every 

day. If you don't see the controller you 
need , we're probably working on it 
right now. Call us and discuss your 
requirements . 
DEC. LSI - I I and PDP are registered trademarks of 
Digital Equipment Corpora.tion. 

laWiN-~I 
Princeton Road 

Cranbury. New Jersey 08512 
Tel: 609-799-0071 TWX: 510-685-2542 
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First and 
For Most. 

.. -
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Innovation 
comes first with 
Tl's 780 Series. 

if' 

S tate-of-the-art technology is 
what makes Tl's Silent 700* 780 
Series Electronic Data Terminal 
Family ideal for almost any applica
tion. These versatile terminals are 
real innovators when it comes to 
improving productivity and reduc
ing communications costs. 

Every model in the four
member 780 family features 
speedy 120 character-per-second 
thermal printing, Tl's field-proven 
reliability and virtually silent 
performance. 

The attractive, 
desktop Model 781 
Receive-Only Printer 
and the compact 783 
Keyboard Send
Receive Data Terminal 
are lightwe ight cham
pions. For high output 
demand printing, the 
781 RO speeds through 
the toughest printing tasks and fea
tures a 1545-character receive 
buffer to prevent data overflow. 
Along with its speedy capabili
ties, the reliable 783 features a full 
upper and lower case keyboard for 
simplified local or remote data 
entry in commercial input/output 

applications. 
Imagine data terminals that 

not only offer you speed and ver
satility, but intelligent modems as 
well. Both Tl's Models 785 and 787 
Portable Data Terminals, weighing 
only 17 pounds each, are a smart 
choice. With their built-in intelli
gent modems, these responsive 
terminals can improve your com
munications efficiency. 

The portable 785 offers an 
internal originate-only dual mo
dem, and is capable of providing 
communications via its built-in 
acoustic coupler over normal phone 
lines with remote Bell 113A or 
Vadic 3400 modems. With the 787's 
unique triple modem, compatibility 
with Bell 103A, Bell 212A or Vadic 
3400 mod ems allows you to 
achieve multi-speed communica
tions via direct connection to a 
standard telephone data jack. And, 
both terminals feature automatic 
modem selection to determine the 
correct modem type, while auto
matic speed selection insures opti
mum transmission rates. 

For any application requir
ing speed, input/output capabili
ties or intelligent modems, Tl's 

780 Series offers you innovation at 
it's best. 

TI is dedicated to producing 
quality, innovative products like the 
Silent 700 780 Series Electronic 
Data Terminal Family. And Tl's 
hundreds of thousands of data ter
minals shipped worldwide are 
backed by the technology and reli
ability that come from 50 years of 
experience. 

Supporting Tl's data terminals 
is the technical expertise of our 
worldwide organization of factory
trained sales and service represen
tatives, and TI-CARE t , our 
nationwide automated service dis
patching and field service manage
ment information system. 

For more information on the 
780 Series Electronic Data 
Terminal Family, contact the TI 
sales office nearest you or write 
Texas Instrum e nts 
Incorporated, P. 0. Box ~ 
202145, Dallas, Texas !) 
75220, or phone (713) 
373-1050. 

~ put computing 
within everyone's reach. 

TE X AS IN ST R UMEN TS 
INCORPORATED 

In Canada, write Texas In strume nt s Incorporated, 41 Shelley Rd., Richmond Hill , Ontario L4C 5G4, (416) 884-9181. In Europe, write Texas Instruments, MIS 74, B. P. 5, 
Villeneuve-Loubet, 06270, France, (93) 20 01 01. In Asia Pacific. write Texas Instruments Asia Ltd., 990 Bendeemer Rd .. Singapore 1233. Te lex RS 21399, or phone 2581122. 

*Trade mark of Texas Ins truments tService Mark of Texas Instruments Copyright <D 1981, Texas Instruments Incorporated 
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At Digital, we think a computer 
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Computer Service Systems Network , Inc ., 
this month became one of the first µc com 
panies to introduce a family of plug -in DBMS 
machines (see p. 15). Cover designed by 
George Wa lsh , the Nigberg Corp . 

Page 200 ..... Low-pri ced printer for OEM s 
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MINI -MICRO SYSTEMS (ISSN 0364-9342) is published 
monthly by Cahners Publishing Company, Division of 
Reed Holdings, Inc ., 221 Columbus Avenue, Boston, MA 
02 116. Norman L. Cahners, Chairman; Saul Goldwei tz, 
President ; Wil liam M. Pl att , President , Boston Division. 
Circulation records are maintained at Cahners 
Publishing Co., 270 St. Paul St. , Denver, CO 80206. 
Second class postage paid at Denver, CO 80202 and 
addi t ional mailing offices. Postmaster: Send Form 3579 
to MINI-MICRO SYSTEM S, 270 St. Paul St ., Denver, CO 
80206. MINI -MICRO SYSTEMS is circu lated wi thout 
charge by name and title to U.S. and Western Europe 
based corporate and technical managemen t, systems 
engineers, and other personnel who meet qualification 
procedures. Avai lable to others at the rate of $30.00 per 
year in the U.S.; $35.00 in Canada; $65.00 in al l other 
countries (12 issues). Single issues $3.00 in the U.S.; 
$4.00 in Canada; $6.00 inall other coun tries. 
<cl 1981 by Cahners Publishing Company, Division of 
Reed Holdin9s. Inc. All rig hts reserved . 
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DEC PREPARES TO EXPAND ITS LEASING PROGRAM 

DECmates for rent? Digital Equipment Corp ., which for the year ending June, 1981, derived less 
than 1 percent of its $3.2-billion in revenues from leases, is about to expand its lease program. The 
first business segment targeted for increased activity is the low-end commercial-products line, but 
DEC's leasing ambitions may extend beyond DECmates and low-end data systems. The company 
wants to fill several lease-related positions, including a marketing manager to handle product 
groups and sales organizations, a person to develop operating lease programs and a person to aid 
in creating master lease agreements with national accounts. DEC spokesmen won't comment on 
leasing plans, but one official says the company is getting "a little more aggressive" in its leasing 
programs. However, he contends that leasing will never account for a significant portion of 
DEC's revenues. 

Meanwhile, DEC is losing its sole New York retail store, which is falling victim to renovations at 
the Biltmore Hotel. DEC hopes to have a new Gotham location in early 1982, about the same time its 
lease at the Biltmore expires in January. The situation is firmer in Chicago, where DEC plans to 
move its DEC store location to the Merchandise Mart complex. 

LMI, WESTERN DIGITAL PLAN LISP-BASED MACHINE 

LISP Machine, Inc., has entered an agreement with Western Digital Corp . that will result in the 
development of an artificial-intelligence system scheduled for production in mid-1982. Under this 
agreement, WD will provide hardware for the new system, and LMI will provide system and appli
cation software, as well as the LISP processor. The system will be marketed primarily by LMI, but 
will also be available through WD. It is based on the multi-user machine that WD is manufacturing 
for the Massachusetts Institute of Thchnology. WD plans to ship the first prototypes of that system 
to MIT during the first quarter of 1982. The machine is unique in that its bus and chassis are 
processor-independent and allow 8-, 16- or 32-bit processors to be interchanged. The Motorola 
68000-based prototype models will incorporate the UNIX operating system and will be available 
with floppy- and Winchester-disk storage. WD touts the system's terminal as a major feature be
cause it allows graphics and text to be mixed. Once the machine contract with MIT is filled , WD 
plans to market the system to OEMs and sophisticated end users for program-development 
applications. 

SMALL SYSTEM TO REPLACE REALITY HARDWARE 

Look for Microdata Corp . to unveil a new small-business system this month at the Info '8 1 Show 
in New York. According to one report, the new system will directly replace the company's six-year
old family of Reality small computers, and will complement the Irvine, Calif., firm's recently 
announced Sovereign data-entry hardware (MMS, August, p . 34). A source at Microdata has no 
comment on the report. 

WANG, DEC SET TO BOLSTER OFFICE-AUTOMATION LINES 

Wang laboratories and Digital Equipment Corp . will add products to bolster their office
automation product lines over the next several months. Wang officials, who have been vexed as 
other companies claim to be office-automation leaders, will attempt to secure their hold in the office 
market with a series of product introductions that began in late September with the release of a 
database package called 'lbtal. This month, CP / M capability will be one of several features added to 
the Wangwriter. The products will be followed in November by a series of software and hardware 
products that will probably include an executive-software package called Alliance. Alliance will pro
vide document-retention and filing capabilities. 

Meanwhile, DEC is readying the release of two software packages that will make word processing 
available to PDP-11 users. One, the DECword system, is based on a PDP-11/ 34. It handles four to 
eight users and is priced at $50,000, including the 11/ 34, 256K bytes of memory; four VT-100 ter
minals, two RL02 disk drives and DECwor d software and documentation. DEC's commercial group 
will sell DECword/ DP as a layered application-software product with prices starting at $8500. It is 
available for users of PDP-11/ 24s through ll / 70s. 
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H-P RESELLER ADDS DEC TO PRODUCT LINE 

The largest reseller of Hewlett-Packard Co. 's 3000-series systems plans to add Digital Equipment 
Corp .'s 32-bit VAX CPUs to its product lineup. ASK Computer Systems Inc., a turnkey-systems 
house based in Los Altos, Calif., will offer the VAX-based systems next year, according to a recent 
prospectus produced in preparation for the company's first public stock offering. ASK, a 
manufacturing-oriented systems house, has usually used H-P CPUs, but also has a non-exclusive 
licensing agreement with Sperry Univac, allowing Sperry minis to be marketed under ASK's 
~trademark. 

For the year ending June 30, 1981, Sperry has paid ASK $357,500 under the license. According 
to the firm's prospectus, ASK had 1981 (ending June 30) revenues of $13 million and a net income 
of $1.5 million. 

TURNING AN APPLE II INTO A DEVELOPMENT SYSTEM 

Start-up Hollister Microsystems is delivering plug-in boards and software that can turn Apple II 
personal computers into processor-independent development systems. The Hollister, Calif., com
pany says that with its HMS 6800XA 6800 µp cross assembler and its HMS 1000 EPROM/ ROM sim
ulator, programs can be assembled directly into the Apple's memory. The HMSlOOO simulates 
several 16K-, 32K- and 64K-byte devices and is priced at $500. Other Apple plug-ins from Hollister 
include the HMS3264 EPROM programmer for 2716, 2732, 2732A and 2764 EPROMs and the HMS 
2424, a 24-bit parallel I / O card. The devices sell for less than $300 each. Company president Brent 
Olsen says similar boards are in the works for IBM's new personal computer. 

DEC DENIES IT IS PLANNING PRICE CUTS 

Despite some outside opinions to the contrary; Digital Equipment Corp. officials are privately 
asserting there are no plans for across-the-board price cuts. Outsiders have predicted that by year
end, DEC will have to choose between idle manufacturing capacity or price cutting, and would pick 
the latter. Regarding that prediction, one DEC official says, "there's nothing to it." He contends that 
pricing discussions at DEC are centered around ways to offset inflation, and to date the answer has 
been price hikes. What would make DEC cut prices? "If order rates fell off the cliff tomorrow, then 
we might cut prices," the official answers. 

GENERAL INSTRUMENT INVESTS $6 MILLION IN SYTEK 

Following three to four months of intense negotiations, General Instrument Corp., New York, 
and Sytek, Inc., Sunnyvale, Calif., have agreed to affiliation designed to complement the company's 
respective strengths in the CKJ:V and networking markets. As part of the agreement, GI-the leading 
U.S. supplier of cable-TV electronics through its Jerrold Division-is investing $6 million in Sytek to 
help finance that company's growth. (Sytek, which has shipped 35 of its LocalNet broadband
networking systems, is expecting revenues of $8 million this year, compared to $2.5 million last 
year.) As part of the deal, Sytek will also gain access to GI's Data Systems Group, which will offer na
tionwide service to LocalNet customers. "Venture capital is easy to get," explains Sytek's president, 
Michael S. Pliner, "but we needed to gain marketing, distribution and support capabilities quickly. 
Another incentive for Sytek in the arrangement is GI's strong semiconductor operation. The two 
companies will use GI's VLSI expertise and mass-production capabilities to produce more con
densed and less costly network components. 

For its part, GI has secured two seats on Sytek's five-member board of directors, plus the option 
to acquire as much as 51 percent of the company's equity. 

DATAPOINT EXECUTIVES EXPERIMENT WITH TELECONFERENCING 

Four executives at Datapoint Corp., San Antonio, Texas, including president Harold E. O'Kelley; 
are gaining some personal experience with teleconferencing equipment and methods. Emphasizing 
that the internal teleconferencing work is purely experimental-with no commercial products 
planned-O'Kelley says he and three vice presidents are testing a prototype work station developed 
by Datapoint for teleconferencing environments. The work station consists of a high-resolution 
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Computer independent Device 
independent Megatek portability 
provides you with a passport to 
the future . 

Refresh-vector or raster-scan . 
Monochrome or color. High-speed 
parallel or remote serial. Wherever 
the graphics express takes you , you 
can count on Megatek graphics 
hardware and software. 

Take Megatek's top-of-the-line 
Template™ graphics software pack
age It's written in ANSI-standard 
FORTRAN so that it can be executed 
by virtually any 32 -bit or larger main 
frame . With Template you can make 
FORTRAN calls to over 200 2D and 
3D routines . Choose from over 20 
character fonts . Create high-quality 
presentation graphics. You can even 
generate displays or plots on equip 
ment not offered by Megatek. 

Then there is Megatek's Wand 
software, which includes drivers 
for most of the popular mini- and 
midi -computers Wand 7200 is a 
ful l-capability, SIGGRAPH Core 
compatible package for Whizzard 
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7200 high-performance graphics 
workstations. Wand 6200 is a serial
interface subset designed for the 
Whizzard 6200 family of terminal
type workstations. 

With a Whizzard 7200 parallel 
interface, Wand supports multiple 
workstations. With a serial data link 
to a Whizzard 7200 or 6200, an 
intelligent interface supervises all 
of the display-list memory man 
agement Only segment extensions 
and attribute changes must be 
communicated . 

You can also take advantage of 
the upward mobility provided by 
Megatek's modular 32 -bit Graphics 
Engine™ Rev it up with plug -in 
microprocessor interfaces for inter
active devices; high -speed proces
sors for 2D and 3D rotation , scaling , 
translation and clipping ; and a 3D 
Surface Processor for real-time area 
fill of complex polygons Enrich the 
output with a digital vector generator 
to drive 512 2 or10242 raster-scan 
monitors with real-time "true" scale 
and translation through the Whizzard 's 

CIRCLE NO. 4 ON INQUIRY CARD 

The more you know about 
graphics, the more you lean 
toward Megatek. 

40962 virtual display space Or a 
40962 analog vector generator for 
stroke refresh monitors. Or a ras 
terizor unit for obtaining quick , full 
resolution hardcopy prints . 

See the Megatek difference. 
Call or write Megatek Corporation , 
3931 Sorrento Valley Blvd , San 
Diego, CA 92121 . 714/ 455 -5590. 
TWX 910 -337-1270. 

••• MEGATEK 
••• CORPORATION 
••• UNITED TELECOM COMPUTER GROUP 

® 
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PDP·11® and LSl·11® 
TAPE and DISK CONTROLLERS 

-Jct-® 
E M ULEX 

AUTHORIZED EMULEX DISTRIBUTOR 
First computer corporation, the 
world 's leading DEC computer system 
integrator now distributes the 
complete spectrum of EMULEX Tape 
and Disk controllers for the PDP·11 
and LSl-11 family of computers. 

HARDWARE / SOFTWARE 
TRANSPARENCY 
These microprogrammed, emulating 
Tape and Disk controllers are fully 
software transparent to both the 
PDP·11 hardware and software. The 
use of these controllers protects you 
from the impact of future versions of 
the operating system software. They 
are so compatible you can plug them 
into your system and be up and 
running the standard DEC diagnostics 
and operating·systems in minutes. 

ADDED FEATURES 
These controllers provide you with 
added features such as automatic self· 
testing, onboard pack formatting, and 
programmable bandwidth control at 
no additional cost. 
® Registered trademark of Emulex Corporation 
® Registered trademark of Digital Eouipment corporation 

rM Trademark First computer corporation 

CE3 

SOUTHERN REGION 
Houston, TX (713) 960-1050 

BROAD RANCE OF DEVICES SUPPORTED 
It makes no difference which of the 
DEC PDP·11 or LSl-11 family you are 
using or which type of storage device 
is required for your application. we 
can support 59 different drives from 
13 different manufacturers. 

HIGHEST OUALITY AND 
SUPER RELIABILITY 
You can be assured of the quality 
and reliability of these Tape and Disk 
controllers because First computer 
corporation specializes in PDP-11 
and LSl-11 computer systems, 
components, and peripherials. over 
the years our reputation was built 
on the quality and reliability of the 
products we sell. we continue to 
protect this reputation by selling 
only the very best. 

SUPER FAST SERVICE 
Because we are the largest system 
integrator specializing in PDP-11 
and LSl -11 systems, components, 
and peripherials, First computer 
corporation can satisfy most 
of your Tape and Disk controller 
requirements directly from our stock. 

WESTERN REGION 
California (To be announced) 
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GUARANTEED SATISFACTION 
Your satisfaction is fully guaranteed 
by First Computer Corporation. 
we believe in every product we sell. 
If for any reason these Tape and 
Disk controllers do not meet your 
expectations, simply return them 
freight prepaid and insured, within 
10 days of receipt and we will 
refund your money in full. First 
computer corporation backs each 
of these products with a full one 
year warranty. 

AUTHORIZED REPRESENTATIVES 
AND DEALERS 
Authorized EMULEX Sales 
Representatives earn full commissions 
for orders filled by First computer 
corporation. Attractive Dealer 
discounts are available to all 
Authorized EMULEX Dealers. 

PRICE AND PERFORMANCE 
You pay no more for First computer 
Corporation service. Write or 
call today for our free EMULEX 
Buyer's Guide. 

NORTH CENTRAL REGION 
Chicago, IL (312) 920-1050 
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color CRT terminal, a camera to transmit video pictures of an operator, a small black-and-white 
monitor that displays the transmitted picture, a keyboard and a microphone for interactive voice 
communications. Transmission of the voice, video and g.ata traffic occurs over a single CATV-type 
cable. Victor D. Poor, executive vice president of R 8e D, says the audio channel can be extended into 
a voice-command mode. Poor downplays the fact that the company is using a single cable for all 
teleconferencing traffic, noting, " How you channelize has little to do with the acceptance of the 
product." He has "serious misgivings" about the use of a single cable for several communications 
channels, as in Datapoint's ARC system, because of the added cost in interfacing to a multi-channel 
network. Poor admits the ultimate goal of Datapoint's internal experiment is "to determine if tele
conferencing can be made into a viable product." 

FORMMION GEARS UP TO BOOST PERFORMANCE OF F4000 MINICOMPUTER 

Formation, Inc., Mount Laurel, N .J ., which last year joined the minicomputer market with a sys
tem that runs IBM 370 software, is gearing up to expand the price and performance of its F4000 
family with a series of new products. This month, the company will offer a redundancy feature 
called Failsoft, which is aimed at decreasing system down time to about 5 min., the 'company 
claims. A combination of hardware and microcoded firmware, Fail~oft reconfigures a failed system · 
to work around a problem until the system can be repaired. An entry-level Failsoft, including 
F4000 model 300 hardware, two lOOM-byte Winchester-disk drives and a 200-lpm printer, is priced 
at $140,000. 

Formation also wants to secure a bigger chunk of the distributed data-processing market, and 
recently added IBM 2780 asynchronous communications protocol support, priced at $6000. 

RANDOM DISK FILES 

The first products from Colorado Springs, Colo., start-up Brown Disc Manufacturing Co. will be 
five-diskette cartridges used in Amlyn Corp.'s recently announced A506 6M-byte, 51,4 -in. floppy
disk drive (MMS, August, p . 74). The company was formed this summer and expects to have its first 
products shipped next month. Brown reportedly is backed by Santa Clara, Calif., media giant Dysan 
Corp. (which is also backing Amlyn) and will serve as the prime source of the Amlyn media. 

Ampex Corp. reportedly is sett() enter the 51,4-in. Winchester market this quarter by licensing 
hardware from an outside vendor. Several agreements in principle have been signed, say industry 
sources, one of which is said to involve Rodime, Ltd., Glenrothes, Scotland. An Ampex spokesman 
has no comment on the reports, but he stresses that his company intends to participate in the 51.4-in. 
Winchester market. 

Look for Computer Memories, Inc., Chatsworth, Calif., to boost the per-disk capacities of its 
drives by year-end. Capacities on CMI's single-platter CM 5008 drive will go from 5 .3M to 6 .4M 
bytes, its two-platter 10.6M-byte drive will go to 12.8M bytes, and its CMl 7S three-platter, 16M
byte, 5 1.4-in. Winchesters will go to 20M bytes. 

Rumors are flying that IBM's long-awaited "Bright" project, a high-capacity; 4 .4M-byte, 8-in. 
floppy-disk drive using chromium-dioxide-coated media, has surfaced in Japan. Reports are not 
confirmed, however . . .. Look for International Memories, Inc., Cupertino, Calif., to unveil the first 
of its higher capacity 51.4-in. Winchesters next month. Called the Series 5012, the drive will pack 
12M bytes of data onto two thin-film disks. A data separator will be built in. No pricing has been set. 

Specifications for the 51.4-in. disk cartridge planned by Seagate Technolo~ Dysan Corp. and DMA 
Systems Inc. (MMS, June, P.10) may come before the full ANSI X3B7 Cartridge Committee this fall, 
following the meeting of a special subcommittee last month in Lake Tahoe, Nev. Meanwhile, details 
of the cartridge continue to surface. Called the MicroDisc, it will store 5M bytes of data on one plat
ter and will accommodate conventional Winchester read/ write heads and thin-film components. 
The cartridge measures 5 .51x5.39 x 0 .74 in. Prices have not been set. 

Shugart Associates' 1-millionth single-sided 8-in. floppy-disk drive will roll off the assembly lines 
at the Sunnyvale, Calif., Xerox subsidiary this month. Destination: wang Laboratories, Lowell, 
Mass .. .. Reports are circulating in the industry that Archive, Inc., Costa Mesa, Calif., will unveil a 
50M-byte version of its 1.4-in. Sidewinder tape-cartridge drive at the upcoming Comdex show. 
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Our new B-900 helps keep the 
DP department ahead of a growing 
demand for printout. It's the fastest 
member of our reliable B Series family 
of band printers. 

Like the B-300 and B-600 models, 
it has Dataproducts' patented Mark V 
hammer system at its very heart. 
The system is virtually friction-free. 
The result is a remarkable level of 
reliability. 

That reliability is proven, too. With 
over 20,000 units in the field, our B 
Series printers have become the 
industry standard for excellence. 
Fast and easy. 

The B-900 was designed for high 
performance, printing up to llOO !pm 
with a 48 character set. It prints out 
900 !pm with 64 characters and 670 
!pm with a 96 character set. 

All the B Series were designed with 

the operator in mind. The long lasting 
ribbon cartridges are easy to load. 
The bands can be changed in less than 
a minute. Sophisticated self diagnos
tics let the operator identify problems 
and often correct them without 
a service call. 
The quiet type. 

With fully sound-insulated cabinets, 
the printers operate at only 60 dbA
even less than the noise level of a 

With ~cts' B-900 Band Printer, 
every department gets whats coming to it. 



typewriter. These cabinets are available 
on the B-300 and B-600, standard 
on the B-900. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. 
For 19 years, we've built printers for 
the biggest OEMs in the business, 
putting their names on our machines. 
These customers make sure our 
printers live up to some pretty tough 
standards. 

Now our B Series band printers 
are available with our name on them. 
Or with your name. 
We're here to help. 

We have distributors and sales rep
resentatives throughout the world. 

We'd love to show you how our 
printers can improve your systems. 

Call for more information. Or write 
our Marketing Department at 6200 
Canoga Avenue, Woodland Hills, CA 
91365 . Telephone: (213) 887-8451. 

European Marketing cP 
Headquarters: 
Egham, Surrey, 
England 
Tel : Egham 31161 
Telex: 298562 

Dataproducts 



TI leadership. 
In 64K DRAM technology. 

In Memory Systeflls. 
Whatever bus you're using - VAXt, 
PDP-lit, LSI-Ht, or even Multibus+ - TI 
can supply add-in memory system boards 
with dynamic RAMs from our own high
f)f'rformance 64K series. 

When you specify Tl's high-density, low
power boards, you save rack space. So you 
have more room for VO - or whatever else 
you need. And, the low-power consumption 
of TI 64K DRAMs, compared to the old
fashioned 16Ks, cuts temperature levels and 
increases reliability. The reduction 
in package count by as much as four 
boosts reliability even more. 

System 

liability. The EDAC chip replaces about a 
quarter of a board of TTL circuitry. 

All TI boards are 100% tested. 100% 
burned-in. All in Tl's modern, high-capacity 
Houston facility. Delivery normally ranges 
from stock to four weeks. 

Low cost 
Representative pricing* for TI memory 
boards is as follows: $1600 for TMMl0000-04 
(192KB); $3800 for TMM20000-02 (256KB); 

Tl MEMORY BOARDS- CURRENT AVAILABILITY 

BYTES/BOARD 
Tl Series 

64K 128K 192K 256K 512K 768K System reliability will be higher, 
too. Thanks to error correction/de
tection available on many TI mem
ory boards. Using our own bipolar 
EDAC chip helps cut component 
count and system temperature, as 

LSl-11t TMM10010 1 x x x 
PDP-11t TMM200002 x x x x 
VAXt TMM30000 x x 
Multibusi TMM4001Q2 x x x x 

well as improving basic system re- 1 Parity optional 2 EDAC standard 

$5295 for TMM30000-01 (lMB); $1845 for 
TMM40010-07 (64KB). 

Custom capability 
If you need custom memory systems in pro
duction quantities, be sure and talk to TI. 
We'll custom design boards for specific ap
plications with the same meticulous atten
tion to cost/performance effectiveness that 
our standard boards offer. 

So for the latest DRAM technology, high
est packing densities, lowest power con

sumptions, all at competitive prices, 
remember TI memory systems. 

1M 

x 
x 

To find out more about TI boards 
call your local TI field sales office 
or authorized distributor. For 
details, call (713) 778-6549, or write 
to Texas Instru- ~ 
ments , P. 0. Box 7J 
202129, Dallas, 
Texas 75220. 

Texas Instruments invented the integrated circuit, microprocessor and microcomputer: Being first is our tradition. 

tTrademarl< Digital Equipment Corp, 
Frademarl< Intel Corp. 
• U. S Single-unit pnce , subject to change without notice 

TEXAS INSTRUMENTS 
INCORPORATED 

CIRCLE NO. 168 ON INQUIRY CARD 

852150 
© 1981 Texas Instruments Incorporated 



New, from the 
makers of DMAX/16''"' 

The single-board, 
16-line ABLE DH/DM™ 
that enhances 
any UNIBUS 
system with 
DH-performance 
at DZ-prices. 

Two years ago, we broke new ground with our 
DMAX/16'" , the original alternative to the DEC 
DHll. DMAX cut the space requirements from 
nine slots to three and became an immediate 
worldwide success. Now we've come up 
with something even better. This time it's 
ABLE DH/DM '" , an alternative that 
achieves the optimum cluster size - 16 Lf.~;:;::::::::::::::::::::::::=:=::;:. 
lines with modem control on a single 
board. You can compare price, or you can 
compare throughput. Either way, ABLE DH/DM'" 
beats everything in its class. No one else comes close. 

The ABLE DH/DM'" is today's answer to VAX 
system needs for DMA communications multi
plexing and serves all standard UNIBUS systems 
equally well. Each 16-line ABLE DH/DM '" installs 
in any standard hex-width slot at only one unit bus 
load and is DHll compatible to the diagnostic level. 
Just plug it in and see it run - up to 19.2K baud 
using only half the UNIBUS bandwidth of a 
DEC DHll. 

Key ABLE DH/DM'" features include on-board 
diagnostics with LED display, modem control on 

ABLE and optimize your VAX, PDP-11 or System 20. 
Write or call today for details on our full line of 
UNIBUS-compatible special-memory, general
purpose and data-communications products. 

all lines, improved =31'1!!!!-'!5""';5="=== 

on-board silo depth ~~ ~J ~~~the computer experts 
and variable ABLE COMPUTER, 1751 Langley Avenue, Irvine, 
PROM set for California 92714. (714) 979-7030. TWX 910-595-1729 ACT IRIN. 
proprietary OEM ABLE COMPUTER-EUROPE, 74/76 Northbrook Street, 
applications. Newbury, Berkshire, England RG13 lAE. (0635) 32125. 

Keep up with TELEX 848507 HJULPHG. 
SEE ABLE PRODUCTS: ACCESS II SHOW. OCTOBER 29-30 HARTFORD, CT. BOOTHS 108 & 109 

MINI-MICRO SHOW, NOV. 2-4, ANAHEIM, CA. BOOTHS 221 & 222 
SYSTEMS '81 , HALL 2 MUNICH, W. GERMANY, BOOTHS 58 & 59 

CIRCLE NO. 7 ON INQUIRY CARD 





NEWS Mini·Miara lllarld 

CSSN plans to offer 
turnkey database µcs 

While database-management sys
tems have been the province of 
large minicomputer and mainframe 
users, the expanding on-line appli
cations of µcs are also beginning to 
require the timely data updates, 
decreased numbers of files and 
reduced data-entry overhead for 
access to information that databases 
provide. Computer Service Systems 
Network, Inc. (CSSN), Boston, 
this month became one of the 
first µ.c companies to introduce a 
family of turnkey database ma
chines. 

Called Dispatch, the systems will 
be configured by OEMS to include 
hardware, software, languages and 
graphics. OEMS will pay $15,000 to 
$22,000 in 100-unit quantities for 
the products, which can be config
ured as turnkey systems with a 
$30,000 end-user price tag. Compa
ny president David Friesen ex
plains why CSSN made the move to 
databases: "Users need database 
systems badly because there is a 
shortage of programmers. Until 
now, databases have been an 
expensive technology." 

CSSN's plans include three prod
ucts priced at $15,000 to $22,000 
in 100-unit OEM quantities. The 
three µcs are based on the Z80 µ.p 
and use a superset of the CP/M 
operating system. The units also 
include Winchester-disk drives 
ranging from an 8-in., lOM-byte unit 
to a 14-in., 169M-byte disk; a 
13M-byte cartridge-tape drive; a 
controller that interfaces as many as 
four drives; and an IEEE s-100 bus 
with expansion slots. 

The entry-level system, which 
can function as a distributed 
processor with a host computer, is 
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based on CSSN's model s-1000 µ.c. A 
minimum configuratiol} includes a 
lOM-byte, 8-in. Winchester-disk 
drive, tape backup, database-inter
face software, operating system and 
hierarchical database-management
system software. It works with 
Digital Equipment Corp.'s PDP-11/ 
45 minicomputers and other PDP 
products that run on IAS or RSX-11 
operating systems, including the 
32-bit VAX minicomputer. CSSN also 
plans to expand the products' use to 
other minicomputers supporting the 
IEEE-488 interface. 

An extended processor that can 
also be used in a stand-alone mode 
or for OEM program development is 
priced at about $18,000 in 100-unit 

quantities. It is based on CSSN's 
Stretch-1000 µ.c, an expanded 
version of the s-1000 that houses 
128K bytes of RAM memory, 
expandable to lM byte through 
hardware memory mapping, and 
slots for as many as 12 boards rather 
than the eight available on the 
s-1000. Both systems are available 
this month. 

The high-end multiprocessor sys
tem, which can be used as a back- or 
front-end processor, will be avail
able in December. The multifunction 
unit accommodates as many as 16 
processors, and includes a multipro
cessing operating system that runs 
a multi-thread database-manage
ment system, enabling it to perform 

CSSN, lnc.'s S-1000 Dispatch database machines will be configured by OEMs into turnkey 
systems, including hardware, software, languages and graphics. 
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Mini-Miera Warld 

10 to 100 simultaneous transactions. 
It is based on CSSN's MP-1000 µc 
with a minimum of two Z80 µps, one 
of which acts as a master and the 
other as a slave that accesses shared 
magnetic-tape and disk drives and 
printers. 

Other features include interrupt
driven concurrent I/o, the ability to 
use as many as 16 CPUs with the 
MP-1000, thereby increasing the 
number of transactions per minute, 
and the ability to use the system 
stand alone or with a large 
minicomputer or mainframe in a 
distributed data-processing envi
ronment. 

The MP-1000 system includes an 
integrated uninterruptible power 
supply and a terminal multiplexer 
designed by Wright Marketing, 
Washington, D.C. Seven terminals 
can be linked to each multiplexer, 
and three to 12 multiplexers can be 
linked to each MP-1000 µc. CSSN or 
the OEMS supply the terminals at an 
added price. The company plans to 
offer bisynchronous communica
tions support this month, and will 
add X.25 in 1982. 

For software, CSSN offers hierar
chical-database software developed 
by Micro Database Systems, Inc. 
(MDBS), and will offer a relational
database version later. Price for the 
MDBS software is $1500, and it will 
be supported by CSSN. 

The MDBS software is a superset 
of the standard CODASYL databases 
and allows one-to-many relation
ships typical on CODASYL database 
systems plus many-to-many rela
tionships, Friesen explains. The 
company is seeking a vendor for the 
relational database. A likely candi
date is the INGRES system that runs 
under UNIX. The company plans to 
offer an IBM Corp. SQL-like Query 
language for both databases by 
spring, 1982. In the meantime, a 
transaction-processing facility, 
which is similar to IBM's Query By 
Example, will perform queries 
against the relational system. 

By the end of next year, CSSN 
plans that both types · of databases 
on two sep~rate processors will be 
able to communicate-a task that 
has eluded IBM because of the huge 
databases on IBM equipment, says 

Bernard P. Wess, Jr., vice presi
dent of product development at 
CSSN . . He says CSSN's µcs pull 
information from hierarchical files 
into a flat record via an extraction 
process in PrJl code. The informa
tion is then reformatted in a CSSN 
interface program, sent to a host 
computer-via OEM-supplied host 
interface software-and then into a 
µc running a relational database 
manager for manipulation. Data
base hardware is language-indepen
dent. The system provides backup 
audit trails on tape of transaction 
and daily logging on a disk, both of 
which facilitate system recovery. 

The new systems use the FAST os 
operating system, which includes a 
rewritten file-allocation system. 
This enables faster access to disk 
and stamps files with time and date 
during creation and the final 
modification, Friesen says. In a 
64K-byte environment, such as the 
one in the low-end CSSN system, 
database software is typically 
"space-hungry'' and slow. The MDBS 
database software, for example, 
uses a minimum of 24K bytes of 

THE BACK-END AND MAINFRAME DBMS PRODUCTS: A COMPARISON 

ADABAS DISPATCH DMS-11 IDMS 
Vendors Software AG CSSN Burroughs Cullinane 

Type of DBMS Host/Back-End Back-End Host Host 
CPUs supported IBM/PCM Any Burroughs IBM/PCM 

700/800 
Data base structure Network Network Link Network 

Hierarchical Ring Hierarchical 
Network 

Hierarchical 
Multi-thread 1/0 Yes Yes Yes Yes 
Transactions/minute 100-1 000 10-1 00 100-1000 100-1000 
Application languages COBOL Any COBOL COBOL 

PL/1 ALGOL FORTRAN 
FORTRAN PL/1 Pl/1 

Multl-host support No Yes No No 
Host communications IBM RS-232 N/A N/A 

Channel IEEE-488 
Audit trails Yes Yes Yes Yes 
Maximum data base size Unlimited 256M JG UnHmited 
DDPsupport No Yes No No 
Possible networks N/A X.25 BNA N/A 
supported SNA, etc. 
Price (single unit) $99,000 $30 ,000 $27,000 $50,000 
data base processor to 
(paid up licenses $162,000 
except for IBM) 
Source: CSSN, Inc. 
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memory, and the operating system 
uses 38K bytes, leaving little room 
for applications. To alleviate this 
problem, the company mapped the 
operating system from the 128K
byte address on the Stretch-1000, 
leaving more room for application 
programs. 

Buffers on the Stretch 1000 
machine were increased tenfold to 
20K to 40K bytes, and in the 
MP-1000-based system, the operat
ing system is on a board with its 
own 64K RAM µp. The database 
manager in that system also has its 
own 64K µ p, and each user 
processor has a 64K-byte operating 
system, Wess explains. 

The main problem for CSSN may 
be whether OEMS can handle the 
needed interfaces, software, hard
ware, training and support. The 
company hopes to grow from $4 
million in revenues this year to $20 
million next year by selling the new 
machine, but it would be hard
pressed to provide all the necessary 
software and support. As a result, 
CSSN is relying on other vendors for 
much of its high-level language 

IDM-500 IMS 
Britton-Lee IBM 

Back-End Host 
Any IBM/PCM 

Relational Hierarchical 

Yes Yes 
100-3000 100-1000 

Any COBOL 
FORTRAN 

PL/ 1 
ASSM 

Yes Yes 
RS-232 N/A 

IEEE-488 

Yes Yes 
32G Unlimited 
Yes Yes 

NIA SNA 

$50,000 $11 ,400l yr. 
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software, and will test the external
ly supplied COBOL, FORTRAN' 
BASIC, PLll and Pascal on its 
machines. It expects to provide 
language-independent database-in
terface software, leaving the OEMs 
to provide links to host computers 
and to perform database-adminis
trator tasks-preparing the user's 
information so that it can be entered 
and used on the database machine. 
CSSN will provide OEMS with 
programs to define the database on 
the MP-1000 when used as a 
back-end processor, Wess says. 

CSSN is confident that its OEMS 
can configure the machines for 
users and that the market for its 
machines is lucrative. The company 
initially plans to invade installed 
bases of large manufacturers and 
sell to first-time users. "We have a 
stand-alone computer, and we will 
tap into the bases of DEC, Data 
General Corp. and Prime Comput
er, Inc., to get the minicomputer 
sale for a µc. Users thus do not have 
to give up their software equity,'' 
says Lance Hansche, CSSN's CEO. 

-L. Va/igra 

TOTAL SEED 

Cincom International Data Base 
Management Systems 

Host Host 

IBM/PCM HP3000, PDP-11 , DG, 
Prime, IBM 

Network Hierarchical 

Yes Yes 

100-1000 10-100 

COBOL COBOL 
FORTRAN FORTRAN 

PL/1 ASSM 
ASSM 

No No 

N/A 

Yes Yes 

200M 16M 

No No 

NIA NIA 

$13,000 $8000 
to to 

$30,000 $12,000 

VOICE 1/0 MARKET 
TO SKYROCKET BY 1985 
The market for voice 1/0 equipment 

is expected to skyrocket by 1985, 
predicts a report by research and 
consulting firm Strategic, Inc., San 
Jose, Calif. Speech-synthesis (voice
output) equipment will take the lead, 
and speech-recognizition (voice-in
put) equipment will come a close 
second in market share. 

The report says the market for 
voice-input equipment grew to $15 
million this year and is expected to hit 
$150 million by 1985, an average 
annual growth rate of 82 percent. 
Moreover, the report goes on, the 
market for voice-output equipment will 
reach $23 million this year and $495 
million by 1985, at a phenomenal 
growth rate of 1 1 5 percent. 

The reason for the expansion in the 
voice 1/0 market, the report states, is a 
combination of technology and cost 
effectiveness. In the output segment, 
algorithms for imitating human speech 
have been improved and reduced to 
low-cost LSI packages, so that in the 
future, high-quality speech chips will 
sell for less than $ 1 5 in large 
quantities. The impetus for the growth 
of the input segment, continues the 
report, is simply a growing awareness 
by the public of the success and 
potential of the voice 1/0 market. 

On the other hand, the report also 
indicates deterrents, including public 
unacceptance, to the expansion of the 
voice 1/0 market. 

The report, entitled "Voice Input/ 
Output: Markets, Technologies and 
Applications, #31 o ," is priced at 
$950. -Nancy Love 

Some of the characteristics of major 
product database management offerings. 
No attempt has been made to include all 
DBMS products. The products described, 
with the exception of Dispatch, IDM-500 and 
Adabas are software-database management 
systems. However, the CSSN Dispatch, the 
IDM-500 from Britton-Lee and a version of 
the Adabas database managment systems 
include hardware. The Britton-Lee processor 
includes the database-management system 
processor hardware and disk controllers, but 
no disk drives. The CSSN product includes 
the DBMS processor, serial or parallel 
controllers, and 24M bytes of mass storage. 
The Adabas DBMS can include hardware 
as a back-end processor, with prices 
beginning at $250,000 for a minimum 
configuration. 
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DG bolsters its position 
with mid-range supermini 

Sixteen months after introducing 
its first 32-bit minicomputer, Data 
General Corp., Westboro, Mass. , 
late last month added a mid-range 
system, the MV/6000. The new 
product offers 70 percent as much 
performance as its high-end sibling, 
the MV/8000, at about half the price, 
(MMS, May, 1980, p. 11). It is 
intended primarily for the commer
cial market. Additional high- and 
low-end 32-bit systems will be 
available later. 

Although the follow-on appeared 
faster than Digital Equipment 
Corp.'s VAX-11 /750, which was 
introduced three years after the 
VAX-11/780 appeared, DG is still 
nearly a year behind DEC in selling 
the MV/6000 versus DEC's efforts 
with the competitive VAX-11/750. 
The 750 sells for $120,000, less than 

half the price of the v AX-11/780 CPU, 
and is 60 percent as fast as the 
higher end system. It has one
fourth as much memory-2M bytes 
-and has a 4.3G-byte address space 
(MMS, December, 1980, p. 13). 

"We did a hell of a job establishing 
ourselves in the 32-bit commercial 
and scientific area," says Edward J. 
Zander, director of marketing for 
DG's Information Systems Division 
(ISD), which sells large systems. 
"We're not behind [DEC] anymore. 
We're ahead with our breadth of 
software." 

The MV/6000 is intended for use in 
interactive, multiple-location data
processing applications and in mixed 
commercial and scientific environ
ments. But DEC appears to be an 
ominous foe. "DEC is coming on like 
gangbusters;' says Donald H. 

The MV/6000 is rack-mounted and housed in two bays rather than three like the MV/8000. 

18 

Brown, director of small systems 
analysis at the Gartner Group, Inc., 
Greenwich, Conn. He says that 200 
VAX-11/750 units have been shipped 
since June, and production rates are 
now 200 units per month. 

Lead times for both v AX products 
have dropped to two to four months 
since February, Brown says, and 
the combined effect is an "enormous 
impact" on the market. DEC is 
expected to introduce very high
and very low-end superminis by 
next June. 

Industry estimates peg DG MV/-
8000 sales at 150 to 200 units. Both 
MV/ products are expected to meet 
90- to 120-day shipment times. 

Both DG and DEC have good 
reasons for gearing up sales efforts: 
the market is growing rapidly. The 
number of 24-, 32- and 48-bit 
minicomputers units shipped in 1979 
was 2800 estimated to be worth 
$314 million, says Bruce Hadburg, 
research analyst, small computer 
group, Dataquest, Inc., Cupertino, 
Calif. Those figures will grow to 
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Most small system users think all micro
rnputers are created equal. And they're 
1ht. If you want performance, convenience, 
yling, high technology and reliability (and 
10 doesn't?) your micro usually has a price 
g that looks more like a mini. It seems big 
:rformance always means big bucks. But 
it so with the SuperBrain! 
Standard SuperBrain features include: twin 
1uble-density 5Vit" drives which boast nearly 
i0,000 bytes of disk storage - expandable 
1 O megabytes. A full 64K of dynamic 
\M. A CP / M* Disk Operating System to 
3Ure compatibility to literally hundreds of 
iplication packages presently available. And, 
12" non-glare, 24 line by 80 column screen. 

You'll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver is about the only service tool 
you'll ever need. And with the money you 'll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 

Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you'll probably never outgrow it. 

Call or write us today for a complimentary 
copy of our "SuperBrain Buyer's Guide." We'll 
show you how you can get big system per
formance without having to spend big bucks. 

91fc: ~Af ).TEC 
:EJlS svsrEMS@ 
2300 Broad River Rd . Columbia, SC 29210 
(803) 798-9100 TWX 810-666-2115 
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24, 700 units shipped in 1985, with 
an estimated value of more than 
$2. 7 billion, which represents an 
annual growth rate of more than 30 
percent over the six-year period. 
Laboratory and scientific applica
tions will continue to account for 
almost half the number of comput
ers in use, while business data
processing applications are slowly 
increasing. 

Creating a family of 32-bit system 
products is a necessity in the 
market, says J. Terence Carleton, 
assistant vice president at Kidder 
Peabody & Co., Boston, Mass. "The 
32-bit machines will be to the first 
three quarters of the 1980s what 
16-bit machines were to the 1970s," 
he says, in terms of building 
diverse-performance family mem
bers. 

An entry-level MV/6000 system is 
priced at $150,ooo to $225,000. A 
typical $195,000 configuration in
cludes 1. 5M bytes ERCC MOS 
memory, a Dasher D200 system 
console, two intelligent asynchro
nous controllers, 20 Dasher dis
plays, one 190M-byte disk drive, a 
nine-track, 75-ips, 800-/1600-bpi 
magnetic-tape drive, a 300-lpm 
printer, AOSlvS, 32-bit CODASYL 1 
/DG/DBMS and 32-bit COBOL. 

The 32-bit AOS/vs operating 
system sells for $10,000, including 
an initial license, installation and a 
one-year subscription. 

The MV/6000 has 2M bytes of main 
memory-half the amount available 
on the MV/8000-4.3G bytes of 
virtual address space and a 512M
byte maximum user program size. 
The unit supports as many as 64 
Dasher terminals. 
Like the MV/8000, it is software
compatible on a binary level with 
earlier 16-bit products, enabling it 
to use all DG 16- and 32-bit software. 
The two superminis also can 
communicate with each other. 
MV/6000 instructions can operate in 
64K- or 512M-byte addressing rang
es. The system instruction set 
supports 8-, 16- and 32-bit fixed
point operands. It performs fixed
point arithmetic; bit, bit-string, 
byte, word and block manipulations; 
and single- and double-word binary 
and hexadecimal shifts. 

In apparent preparation for the 
new supermini's announcement, DG 
barraged the market in April with 
software and communications prod
ucts supported by the 32-bit AOS/vs 
operating system. New entries 
include DG/SNA, COBOL, DG/DBMS, 
APL, Sort/Merge, RPG II, DATAPREP 

key-to-disk software, Infos II file
management software, a PROXI 
COBOL generator, X.25-based xom
AC network-management software 
and RJE80, HASP II and bisynchro
nous RCX 70 protocols. The unit also 
supports a SWAT high-level debug
ger, Trendview graphics software, 
FORTRAN and 16-bit AZ-TEXT word
processing software. The company 
intends to announce a local-area
networking strategy this fall. 

Because the X.25-based Xodiac 
software is compatible with SNA, 
and SNA does not support X.25, the 
MV/6000 links IBM equipment to 
public data networks by serving in 
place of the IBM 8100 and 4331 
systems, DG claims. 

The company soon will form a 
marketing group dedicated to 
recruiting and qualifying indepen
dent software for all Eclipse 
information systems, although DG 
will not sell the software. 

A hardware upgrade for the 
systems is not available, and the 
company does not plan to allow 
trade-ins of MV/6000 for MV/8000 
products, says John B. Butler Jr., 
manager of product planning and 
management, ISD. The two super
minis share some features, includ
ing high-performance, high-density 

Feature/CPU DG Eclipse DEC Prime IBM DG Eclipse DEC Prime IBM 
MV/8000 VAX 11/780 750 4341-1 MV/6000 VAX 11/750 550·11 4331·2 

Logical address space (bytes) 4G 4G 512M 16M 4G 4G 512M 16M 
w Memory bandwidth (MB/S) 36.4 13 .. 3 s.o NIA 36.4 5.0 2.5 NIA 
~ 1/0 Bandwidth (MBIS) 1S.2 9.5 s.o 11 .0 1S.2 5.0 2.5 6.0 
~ System cache (bytes) 16K SK 16K SK 16K 4K BK BK 
~ 16132-bit compatibility Yes mode bit mode bit Yes mode bit mode bit 
:c Maximum no. of terminals 12B 96 96 240 64 64 96 120 

Floating-point accelerator Yes Yes Yes Yes No No Yes Yes 

ANSI 74 COBOL (32-bit) Yes Yes Yes Yes Yes Yes Yes Yes 
ANSI 77 FORTRAN 77 (32-bit) Yes Yes Yes Yes Yes Yes Yes Yes 

w ANSI BASIC Yes No No Yes Yes No No Yes i DBMS & QUERY Yes 16-bit only Yes Yes Yes 16-bit only Yes Yes 
no APL no APL 

ti: RPGll , PU1 , APL (32-bit) All 16-bit RPG No APL All All 16-bit RPG No APL All 
~ SNA networking Yes No No Yes Yes No No Yes 

X.25 networking Yes No Yes Yes Yes No Yes Yes 
Word processing Yes Yes Yes Yes Yes Yes Yes Yes 
Interactive graphics Yes Yes Yes Yes Yes Yes Yes Yes 

Source: Data General Corp. 

How the MVl6000 measures up against the competition. 
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CIRCLE NO. 10 ON INQUIRY CARD 

The Parallel Processing© System/48® is the world 's first 
MacroComputer©, an elegantly powerful and modular multi-user 
computer for business and industry . It was designed from the 
start to out-perform other computer systems at three or more 
times its price. The operating system software is so friendly , 
versatile and fast that it's called MAGIC©. 

In addition to outstanding new capabilities, MAGIC'S interface 
translator allows instant access to a large number of standard 
languages and applications for GL, AR , AP, PR, Inventory, 
Financial Planning, Fixed Assets, Property Management, 
Prospect Management, Order Entry, Word Processing and a host 
of others . DataMaglc II© is provided with the Syatem/48, for 
comprehensive database management . and it makes new 

And that's the whole point! You can get exactly the 
performance and configuration needed now and it can expand 
easily to meet future needs, taking advantage of the technology 
revolution . Large or small , real-time, batch or mixed , there's a 
System/48 that's just right for the job. 

If you haven't seen our Parallel Processing Syatem/48 
MacroComputer in ACTION, then seeing is believing! See your 
local dealer today for the full story. Or call Jim Knepton now at 
(713) 738-2300 and he'll explain how you can have your own 
private showing ... and how easy and profitable it can be for you 
and your business . 

TEI has 14 years of experience in manufacturing it RIGHT! 
OEM and Dealer inquiries invited - come GROW WITH US! 

application programming a simple joy. -------..----------------------

[!!I] I System/4B®I 
Whether it's 2 or 3 users, or 128, MAGIC exhibits exceptional 

performance with transactional disk back-up to cartridge or 9-
track tape; full access security; logical partitioning of tasks and 
users; fast Multi-Key ISAM access to multiple disks in each node 
(10-250 Mbytes) ; 1-16 Workstations and Task Processors in each 
node; up to 16 nodes; local and central printers for both word and 
data processing ; remote Workstations and nodes ; communications; real-time calendar and clock ; and exceptional .._ _____ ..... ..._ ____________________ _ 

reliability because of its modularity and redundancy of software 5075 S. LOOP EAST, HOUSTON, TX. 77033 
and hardware. (713) 738-2300 TWX. 910-881-3639 

SEE US AT COMDEX BOOTH 536 
e COPYRIGHT TEI , INC. 1981 
•REG TM OF TEI , INC. 1981 



We're giving 8-bit micros 

16-bit 
:m1cro 
$6SS 



a run for their money. 
Digital introduces the $653* 16-bit micro. So why 

limit yourself to 8-bit thinking when you can get all the 
advantages of16-bit performance at this low price? 

Treat your system design to a more powerful and 
proven instruction set. More efficient processing. Preci
sion arithmetic. The expandability which allows your 
system to grow as your needs grow, without changing 
system architecture. And to accommodate that growth 
without appreciably changing your software 
requirements. 

Send us your application and we'll send you com
plete information on how to match your requirements 
with the performance of 16-bit micros from Digital. The 
company that has sold more high-performance micros 
than anyone. 

The price is right. The time is now. 
For full information, fill out the coupon or call toll 

free at (800) 225-9220. In MA, HI, AK and Canada call 
(617) 467-7000. Or simply contact the Hamilton/ Avnet or 
Harvey Electronics office near you. 
•[n quantities of 50. Single unit price is $990. U.S. domestic prices on ly. 

r--------------------------1 
Please rush your 16-bit Micros Application Infor
mation Package to me at once. My application is: 

D Laboratory/Scientific 
D Data Communications 
D Industrial/Process Controls 
D Other (Please Specify) _______ _ 

Name 

Title 

Company 

Street 

Ci 

State Zip Tel. ( ) 

Digital Equipment Corporation 
Microcomputer Produc:ts Group, MR2-2/M70 
One Iron Way, Marlboro, MA 01752 

L----------------------~~~~J 
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mn~noma 
We change the way 

the world thinks. 
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Mini-Miera Warld 

MV/8000 

Comparison Table 
MVi8000 

64 terminals 
2M bytes maximum memory 
2.5G bytes maximum on-line storage 
13 1/0 slots , 
5 high-speed burst multiplexer 

channel slots 
19-in. rack mount implementations 
No floating-point unit 
No 1/0 processor 
External microcode load 

Weighted performance index: 
70 percent 

(30.-in.-wide) 

Comparison table : MV/6000 vs. MV/8000. 

programmable-array-logic chips 
and single-bit error-detection tech
niques. Both units' memories are 
based on an eight-level hierarchical 
ring structure that corresponds to 
eight-level segmentation, and each 
segment holds 512M bytes of 
information. 

128 terminals 
4M bytes maximum memory 
6.6G bytes maximum on-line storage 
24 110 slots 
12 high-speed burst multiplexer 

channel slots 
Full-bay (30-in.· wide) implementation 
Floating-point unit optional 
110 processor 
Integral 1.2M-byte diskette for 

microcode load 
Weighted performance index: 

100 percent 

main CPU and is more flexible in 
communicating with attached termi
nals than is the Mv/sooo's r/o 
processor, the company claims. The 
IAC will be priced at a few thousand 
dollars, Butler says. A user can add 
increments of eight or 16 asynchro
nous r/o lines. 

The MV/6000 also lacks the 
floppy-disk unit that loads micro
code and facilitates some diagnostic 
functions in the MV/8000. While 
microcode is loaded from a diskette 
into high-speed RAM on the MV/-

8000, it is loaded from a system tape 
or disk drive on the MV/6000, Butler 
explains. As a result, customers 
save the cost of a disk unit and 
controller. The same loading proce
dure is used for some diagnostic 
functions. Single-bit errors are 
"sniffed" every 2 sec. per megabyte 
of memory during memory refresh. 
While there are eight processor 
boards on the MV/8000, the 6000 has 
only five, says Arun Taneja, 
product manager for processor 
products, ISD. The functions of 
three microNovas, each of which 
previously resided on a 7- x 9-in. 
board, and a 15- x 15-in. console 
controller, are combined on one 15-
x 15-in. board. Those functions 
include diagnostics performed using 
a system control processor (SCP). 
The MV/6ooo's CPU is housed in a 
16-slot chassis. 

Some sales of the two superminis 
will overlap, says Zander. The 
outcast product, though, is the 
M600, the previous high-end 16-bit 
machine. The company will support 
the product, but not actively sell it. 

- L. Valigra 

The two systems also differ in 
some features. For example, the 
MV/6000 handles 64 terminals-half 
the number the MV/8000 handles
and has 2M bytes of main memory, 
while the MV/8000 has twice that 
amount. The 6000 also has 2.5G 
bytes rather than 6.6G bytes of 
on-line storage. The smaller MV/-
6000 is rack-mounted in two 
cabinets, while the full-sized MV/-
8000 is housed in three cabinets. 
The MV/6000 has no floating-point 
processor for double-precision func
tions, and an intelligent asynchro
nous controller board (IAC) is used 
instead of the r/o processor used in 
the MV/8000. 

Shugart expands 

The IAC is available in a version 
with eight lines and controls for an 
external modem, and one with 16 
lines for connecting local terminals. 
Code-named "Wombat," the IAC 
buffered intelligent controller in
cludes 32K bytes of RAM. It 
communicates with the CPU on a 
standard data channel at a slower 
rate than does the MV/sooo's 1/0 

processor, Butler explains. The IAC 
takes character interrupts from the 
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8-in. Winchester offerings 
Shugart Associates has joined the 

ranks of Winchester-disk-drive sup
pliers offering high-capacity-20M
byte and larger-8-in. hardware. 
The Sunnyvale, Calif., company will 
begin shipping evaluation units of 
its new SAllOO drives by year-end. 

Product manager John Hagerman 
says two models of the SAl 100 
family will be available initially: the 
SA1104, a 20.3M-byte, two-platter 
device, and the SA1106, a 33.9M
byte, three-platter drive. Both 
models are physically compatible 
with Shugart's popular SAlOOO 5M
and !OM-byte 8-in. rigid hardware, 

he adds, although the company has 
introduced significantly different 
technology into the SAllOO. 

Unlike the SAlOOO, which uses a 
metal band actuator, the SAllOO 
uses a voice-coil rotary actuator 
head positioner with a closed-loop 
servo system. Besides allowing 
greater capacity, using the voice 
coil results in a 35-msec. access time 
for the SAllOO compared with 70 
msec. for the SAlOOO. Further, a DC 
brushless motor drives the spindle, 
which means the SAl 100 requires 
only DC voltages. The SAlOOO uses 
an AC motor, belt-drive mechanism. 
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A 
There are a lot of questions these days about office automation. Namely ... what it is, what it 
will do, how to build the right system. Artelonics has analyzed these questions and more, 
and now has the answer. We call it our "blueprint for office automation." And the corner
stone is a powerful 8086 microprocessor-based desktop office computer-the Series 

1000. 

blueprl•nt Designed for systems architects. 
From its inception, the Series 1000 has been 
specifically designed as a tool for use in an 
integrated office computing system. 

tor Combining word processing, data processing and communications with high 
resolution graphics, the Series 1000 offers extraordinary versatility at a surprisingly 
low cost. 

A building block for office automation. 

Off l·ce The Series 1000 is readily expandable. You can begin with a 
single stand-alone terminal, add to it in small increments, or build 
it into a large and complex system using your own customized 

hardware and applications 

automall·on. software. 
A cornerstone for future 
expansion. 
Multibus™-compatible, the 

Series 1000 lets you plug-in a variety of custom interfaces, and currently supports RS232 and asynchronous 
communications. Bisynchronous communications protocols including 3270, 2780 and 3780 will be available 
soon. 

A blueprint + the right tool = office automation. 
A blueprint is only as useful as what it enables you to build. With the Series 1000's exceptional combination 

of features plus remarkable flexibility, you 
can begin creating the future of office 

automation ... today. 

CP/M-86™ is available now. 
MP/M-86™ is coming soon. 
For more information, clip the 
coupon or write: Artelonics 
Corporation, 2952 Bunker 
Hill Lane, Santa Clara, CA 
95050. Better yet, call us at 
(408) 727-3071. 

artelonics 
Affi liate of Shell Canada Limited 

CP/M-86 a nd MPIM·86 a re tradema rks of Digita l 
Resea rch. Multibus is a tradema rk of Intel Corp. 

~------------------------------~ Tell me more about your "blueprint for office 
automation." My immediate need is: 
0 Word processing 0 Communications 
0 Da ta processing 0 High resolution graphics 

II '"'"" Name \ \ 11rf..,fJh(M'l -------------

Title ____________ _ 

Company ___________ _ 

Address------------
City ____________ _ 

State ______ Zip ____ _ 

Phone( __ ] _________ _ 

Mail to: Artelonics Corporation, 
Attn: Marketing Services Depa rtment, 
2952 Bunker Hill Lane, 
Santa Clara, CA 95050. MM S/ 10/81 

~-------------------------- ... 
See UsN Booth 820 

ei?~~m~~~r~r. La• vega•. Nv 
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Mini-Micro World 

Shugart has added dedicated head
landing and shippipg zones to the 
SAllOO as well, features that are 
also included on the company's 
SA600 51/4-in. hardware. 

Although the SAllOO family is 
plug-compatible with the SAlOOO 
drives, some changes have been 
made in the interface , Hagerman 
points out. A head-select line and 
reset and re-calibrate lines have 
been added. However, the timing 
clock and the - 5V lines used on the 
SAlOOO have been omitted on the 
SAllOO. Track capacities and data 
rates are the same as the SA1ooo's, 
making software changes minimal 
and ensuring compatibility with the 
firm's SA1400 controller. 

Hagerman says the new hard
ware will use custom LSI in its 
read/write electronics by the end of 
next year, reducing the number of 
boards for that purpose from two to 
one. It's likely that the drive will 
incorporate an LSI version of 
Shugart's system interface (SASI) at 
about the same time, according to 
one report. 

Some industry observers are 
predicting a fall-off in demand for 
less-than 50M-byte 14-in. Winches
ter hardware, and that the market 
will disappear within five years. 
That includes Shugart's SA4000 
family of 14M- and 28M-byte, 14-in. 
drives. 

Hagerman anticipates that the 
SAllOO will pick up the slack left by 
the low-end 14-in. devices as 
demand lessens. However, he 
stresses, Shugart does not plan to 
discontinue the 14-in. hardware, 
and i;ales are still strong primarily 
because the drives are available in 
large quantities and are cost
effective in certain applications. 

Jim Porter, Mountain View, 
Calif., industry analyst and publish
er of Disk/Trend Report, believes 
the market for the high-capacity 
8-in. drives "will be a fairly good 
one for the next few years." He says 
the products will not be affected by 
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Specifications for Shugart's new 8·in. Winchesters 

Model SA1104 SA1106 

Unformatted capacity 20.3M bytes 33.9M bytes 

Transfer rate 4.34M bps 4.34M bps 

Posit ioning time 
track to track 10 msec. 10 msec. 
average 35 msec. 35 msec. 

Rotati ona l speed 3125 rpm 3125 rpm 

Track density 500 tpi 500 tpi 

Number of platters t"'{O th ree 

Cylinders (total) 660 660 

Platter s ize 200 OD x 63.5 mm. (ID) 200 (OD) x 63.5 (ID) mm. 

Dimensions 4.62 x 8.55 x 14.25 in. 4.62 x 8.55 x 14.55 in. 

DC vo ltages + 24 voe, +5 voe + 24 voe, + 5 voe 
Interface standard SA1000 SA1000 

Shugart's SA1100 B·in. rigid-disk drive is available in 20.3M· or 33.9M·byte versions. 

51/4-in. hardware. 
Ironically, the success of Shugart's 

new entry will depend, to some 
extent, on how the SAllOO stacks up 
against hardware manufactured by 
Quantum Corp., Milpitas, Calif., a 
company started in 1980 by a group 
of ex-Shugart engineers. One mea
sure will certainly be price, says 

Porter. The SA1104 is expected to 
sell for $1500 to $1600, and the 
SA1106 for $1800 to $1900, 
both in 500-unit quantities. Quan
tum's 500-quantity prices are $1500 
for the 21M-byte Q2020 and $1800 
for the 32M-byte Q2030. Production 
of the SAllOO is scheduled to begin 
in January. -Larry Lettieri 

Comdex will break 
all-time exhibitor record 

The third annual Comdex show, 
scheduled Nov. 19-22 at the Las 
Vegas Convention Center, could set 
an all-time industry exhibitor re
cord, says a representative of the 
show's sponsor, the Interface 
Group. 

Sheldon B. Adelson, president of 
the Framingham, Mass.-based con
ference and exposition management 
company, predicts that the show 
will draw more than 560 exhibitors, 
which will top the National Comput
er Conference record of 555 
exhibitors in 1981. In its second 
year, Comdex drew 366 exhibitors, 
compared to 157 in 1979, its premier 
year. In comparison, NCC is more 

than 30 years old. 
Adelson points out, however, that 

Comdex is a different type of show 
in terms of audience size. "Comdex 
won't have thousands of students 
and literature collectors," he claims. 
"The Comdex audience remains 
strictly limited to independent sales 
organizations (ISOs)." These include 
intermediate resellers such as 
dealers, distributors, computer re
tailers, systems houses, commercial 
OEMS and office product/machine 
dealers. 

What Comdex will have, says 
Adelson, is a large variety of 
vendors of small-computer and 
word-processing systems, software 
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DEC designs great CPUs. 
Data Systems Design gives 
you disk storage to match. 

For CPU quality, you can't beat DEC's 
LSl-11 and PDP -11. But their disk storage 
doesn't always measure up. At Data 
Systems Design, data storage is our only 
concern. Thats why our DEC®-compatible 
disk systems are more reliable, less 
expensive, more compact and easier to 
maintain than the disk systems you get 
from DEC. 

And you get more choices of systems, 
too, so you can pick the exact features 
your product application requires. 

DSD 880 gives you more 
megabytes per buck for your 
PDP-11 and LSl-11. 

With the addition of a new DSD 880 
version, you now have three choices in 
winchester disk storage: 31.2, 20.8 or 7.8 
megabytes. Each with a choice of 0.5 
single- or 1-megabyte double-sided floppy 
backup. More capacity for less cost-per
megabyte than any comparable DEC 
alternative. 

To match the capacity of the DSD 880's 
31.2-megabyte winchester disk, for 
example, you'd need three DEC RL02 

even offer 
LSl-11 and 
PDP-11 
users. And 

you 'd have 
three ungainly boxes over 30 

inches high-as compared 
with the DSD 880's 

compact 5114-inch panel 
height, which saves you 

rack space and cabinetry 
costs and allows use in space

critical applications. 
Whether you choose the 32.2, 21.8 or 8.8 

megabyte winchester/ floppy system, your 
disk system is more cost-effective than any 
comparable DEC disk drive or combination. 

The hardware bootstrap is built right into 
the interface so you don't have to pay extra 
for a separate board. 

The DSD 880 interfaces require 70% 
less backplane space than equivalent DEC 
configurations. 

And the HyperDiagnostic ··panel simplifies 
troubleshooting for cost-effective remote 
diagnosis. 
Fully compatible three ways. 

The DSD 880 is hardware-compatible. It 
integrates with any DEC LSl-11 or PDP-11 
computer-based system. Combine the DSD 
880 with aVT103 containing an LSl-11 /23 
and you've got a complete, powerful table
top microcomputer with up to 32.2 mega
bytes of storage. 

Software compatibility is no problem 
either. You can use your RT-11 or RSX-11 
operating systems with RL01 or RL02 (win
chester) and RX02 (floppy) handlers. With 
no modifications at all. And the DSD 880 
runs all applicable DEC diagnostics and 
utilities. 

It's media-compatible, too. DSD floppies 
can use either DEC double-density or IBM 
single-density formats. 

With its higher capacities, smaller size, 
lower cost and more, the DSD 880 gives 
your DEC computer-based system the disk 
storage it deseNes. 

A choice of 4 floppy systems. 
Pick the features you need. Data Systems 

Design gives you more choices in DEC
compatible floppy disk systems, too. 

Each of the four 
floppy systems is 

packaged in 
a low-profile 
5114-inch 
chassis. All 
offer built-in 

hardware 
bootstrap 
and com
plete DEC 

RX02 com
patibility, plus a choice 

of domestic or international configu
rations, and complete documentation for 
easy system integration. 

DSD 480 provides double-sided 
floppy storage for your LSl-11 
or PDP-11. 

For twice the capacity of DEC's RX02, 
choose the DSD 480. An optional 
EXCHNG •• software program lets the DSD 
480 transfer files between IBM- and DEC
generated diskettes. 

DSD 470 gives you low-cost 
double-sided floppy storage 
for your LSl-11. 

The DSD 470 is software compatible and 
can be configured for single- or double
sided diskettes. And its single-board 
controller/ interface<> has far fewer parts 
than separate boards for better space 
utilization and improved reliability. 

Choose DSD 430 for lowest 
entry cost with your LSl-11. 

With 2 single-sided 
floppy drives, the 

DSD 430 gives 
you full RX02 
compatibility 

and complete 
LSl-11 / 23 four-level 
interrupt support. 



More reliable performance and easier maintenance. 

A revolutionary concept 
In uptime: Remote diagnosis 
ends costly service calls. 

The true measure of a system is its 
ability to perform. Day after day, reading 
and writing data on demand. Data 
Systems Design units outlast any other 
disk system on the market. But even the 
most rugged system has an occasional 
problem. And that's when Data Systems 
Design really shines. 

You know the usual service scenario. 
There's a problem, so you call the service 
rep. And wait for a return call. Then you 
wait for someone to show up. And every 
minute is costing money, in addition to the 
high cost of the service contract itself. 

Data Systems Design ends all that with 
the service system that will soon be the 
industry standard: remote diagnosis. 

HyperDiagnostics;· standard on the 
DSD 440, 480 and 880, allow the user to 
test, exercise and debug without a CPU 
or a service call. Easy-to-use controls 
activate microprogrammed routines, and 
LED indicators designate fault status. On 
the 430 and 470, ODT-driven self
diagnostics and software diagnostics assist 
in troubleshooting. 

A call to our service hotline gets instant 
back-up and confirmation of the 
diagnosis.t Our service records show that 
over 20% of the problems are fixed over 
the phone, with no service needed. 

LED fault indicators 

Write protect switches 

System status display 
bars (display system 
status through front 
bezel) 

DSD 880 HyperDiagnostlc ·· Panel 

When a fRulty module is isolated, Rapid 
Module Exchange·· gets the user back 
on-line faster than a service call. Thanks 
to our system's modular design, the user 
simply f.waps modules after consultation 
with a hotline advisor. I/Ve usually ship out 
a new module the same day a failure is 
diagnosed in a specially-designed 
reusable carton for easy return of the 
original module. 

For less than half the cost of a DEC 
service contract, our HyperService ·• 
option extends warranty protection for one 
year beyond the standard 90 days and 
covers factory repairs and Rapid Module 
Exchange Service. 

At Data Systems Design, we have care
fully considered every step in the process 
to make service as easy and cost-effective 
as possible. 

Get the disk storage you deserve 
for your DEC-based system. 

For full technical details, write Data 
Systems Design, Inc. , 2241 Lundy Avenue, 
San Jose, CA 95131, or call the sales office 
nearest you . 

United States: Western Region (408) 
727-3163; Eastern Region (617) /69-7620. 

International: Australia: Melbourne 
03 / 543-2077, Sydney 02 / 848-8533; 
Canada 416 /625-1907; Denmark 01 / 
83 34 00; Finland 90 / 885011; France 
03 / 956 81 42; Israel 03 / 298783; Italy 
02 /4047648; Japan 06 / 323-1707; 
Netherlands 020/ 45 87 55; New Zealand 
4/ 693-008; Norway 02178 94 60; Sweden 
08 / 38 03 70; Switzerland 011730 48 48; 
United Kingdom 01 / 207-1717; West 
Germany and Austria 089 / 1204-0. 

• This controller/ interface is also available separately 
as the DSD 4140. 

t Although these services are available within the 
U.S.A. only, comparable service is available through our 
international distributors. 

'"HyperDiagnostics. HyperService. Rapid Module 
Exchange and EXCHNG are trademarks of Data Systems 
Design . ®DEC and PDP are registered trademarks of 
Digital Equipment Corporation . 

Circle 101 for DSD 880 information. 
Circle 102 for DSD 480 information. 
Circle 103 for DSD 470 Information. 
Circle 104 for DSD 440 Information. 
Circle 105 for DSD 430 information. 



The endless wave. 

How 
manymicro
Winchesters ™ 
will Seagate build? 
As many a s you want. 

Seagate Technology is 
producing SV4 -inch micro-Winchester 
drives in ever increasing volume. 
And we are delivering on schedule. 

In our first year; we shipped 
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more than I 2,000 drives. How many drives do you need? 
We are now shipping more We'll give you a shipping schedule 

than that every quarter. to fit your requirements. And we'll 
And we can easily double commit to that schedule, in writing. 

that. Adding capacity is simply And don't forget. It's an easy upgrade 
a matter of cloning additional to our STS I 2 with thin film heads. 

production lines. For complete specifications, 
So when you hear that other circle our readers' seNice number. 

OEMs are placing big orders with To order an evaluation unit, 
us, don't worry. We have the capa- write, telex or 

cify to ~r;sfy big ~1um:~:ate ;:~noJoyy CS)> 
360 El Pueblo Road, Scotts Valley. California 95066 f408l 438-6550 TELEX 172114 SCVL 
Regional Sales Offices: Hopkinton. Massachusetts 01748 f617) 435-6961 

Newport Beach, callfornla 92660 f714) 851 -9964 
European Sales Office: 8000 Munich 80 West Germany 89-43-13- 900 TELEX 5 213 379 

"Turning the tide in fixed disc technology" 
""micro-Winchester is a trademark of Seagate Technology. 
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and ISO services. What Comdex 
hopes to accomplish, he adds, is to 
offer significant insights into the 
emerging market for small comput
ers and word-processing systems 
via support from vendors. To get 
that message across, Comdex has 
arranged 40 separate sessions 
focusing on business, financial and 
marketing issues relevant to ISOs. 
The sessions will be broken down 
into 13 groups, covering such topics 
as industry issues, aids for systems 
integrators, software and services 
and market growth data. 

Included in a series of sessions for 
systems integrators will be one 
called "Sweet and juicy 16-bitters," 

Mini-Micro World 

chaired by Tom Hogan, technical 
editor of Infoworld, and a session 
called "Getting into local- area 
networks," headed by 18-year LAN
management veteran Dan Zatyko of 
Zatyko Associates, Santa Ana, 
Calif. A special-interest session to 
be chaired by Micronics president 
Mark Garetz, called "Board-level 
upgrades and add-ons,"will focus on 
what is available in the board 
market and how to boost expansion 
of an existing board. 

Five "special-focus" sessions also 
will be included in the conference, 
called "Systems integrators," 
"Computer retailers," "Commercial 
OE Ms," "Office machines/product 

dealers" and "Establishing interna
tional ISO connections." The com
mercial-OEM focus will be oriented 
toward Digital Equipment Corp. 
products and will feature a DEC 
executive and personnel from one of 
DEC's commercial OEMS. 

For an international view, a 
session headed by C. Itoh's vice 
president of marketing, Bob Cowan, 
will look at how ISOs are handled 
overseas and in the u.s. In addition, 
two "executive - impact luncheons" 
are on the .session agenda, covering 
the U.S. economy and its impact on 
ISOs, and the entry of giant office
equi pment vendors into direct 
retailing. -Nancy Love 

Modcomp explores market 
for private viewdata networks 

is in no way tied exclusively to the 
Prestel approach. "If a good Telidon 
(Canadian viewdata technique) or 
PLP market develops, we can choose 
to develop packages for those 
systems," he says. 

Since AT & T's May announcement 
of its Presentation Level Protocol 
(PLP) specification for viewdata 
systems in the U.S., the various 
worldwide viewdata approaches and 
their potential for penetration into 
the consumer market have been 
widely publicized. A month before 
the AT & T announcement, however, 
Modular Computer Systems, Inc. 
(Modcomp), announced a turnkey 
viewdata system oriented primarily 
toward another market segment
private business users, especially 
multinational corporations. While 
Modcomp expects to install its first 
"View Max" system by year-end, the 
potential size and composition of the 
private viewdata sector is not yet 
known. 

Modcomp chose to make View
Max compatible with the British 
Prestel viewdata system (MMS, 
August, p. 59), which, with about 
11,000 users now on-line, is the 
best-established two-way videotex 
system. "We have the Prestel mode 
because the time was right, and we 
have a customer base and market in 
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Europe into which we can sell," 
explains Scott McClary, Modcomp's 
business manager, communications. 
He notes that Modcomp is basically 
a minicomputer manufacturer, and 

View Max packages come in three 
versions-View Max/M, View Max/L 
and ViewMax/HP-which sell for 
$40,ooo, $50,000 and $60,000, re
spectively. Running on Modcomp 

Data base 

Information provider User 

Classic 

To 

Console Standard TV 
common 

Standard TV carrier 

Adapter 

To common carrier 

Alphanumeric keyboard Telephone Key pad 

Modcomp's ViewMax is a turnkey viewdata system aimed at the private business market. 
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Classic 7821 or 7840 computers, the 
M (medium) version supports either 
24 or 32 ports; the L (large) version 
operates on 7840 or 7870 processors 
and supports 64 or 96 ports; and the 
7870-based HP (high-performance) 
version supports as many as 256 
ports. 

For information providers
ViewMax users who need to put 
data into the system's database for 
general-user access-Modcomp of
fers an intelligent editing terminal 
produced by England's Bishopsgate 
Terminals Ltd. ViewMax allows 
normal Prestel-type editing plus an 
extended-feature "Super-Edit" 
mode. With Super Edit , editing 
commands appear at the bottom of 
the screen and are color-coded to 
match keys on the termi
nal's keyboard. A variable-sized 
window can be created on the 
screen to aid in manipulating text or 
graphics. Along with editing func
tions, the ViewMax database pro
vides operational modes for index 
inquiry, bulk updates and statistics 
and accounting. 

Modcomp's McClary says the 
most immediate market opportunity 
for ViewMax systems is with 
multinational corporations that 
want to develop a Prestel-compati
ble database that would be available 
to the international community. To 
permit international communica
tions, Modcomp plans to offer an 
X.25 network gateway capability, 
slated for availability next year. 

But the market size for such 
private viewdata systems is open to 
question, says Kenneth G. Bosom
worth , president of International 
Resource Development, Inc., a 
Norwalk, Conn., market-research 
and consulting firm. IRD has 
researched the consumer market for 
viewdata and expects it to grow 
rapidly. By 1990, approximately 
one-fourth of the 80,000 u.s. 
households will be able to access 
viewdata networks, IRD projects. 
However, Bosomworth says, two 
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other technologies could severely 
limit the demand for private 
viewdata systems. 

"One alternate approach is office 
automation, such as that used by 
Datapoint Corp. with its integrated 
electronic office or IBM with its 5520 
system," he says. "The second 
approach is the general-purpose, 
relational-database system imple
mented on standard mainframe 
computers and accessed by dumb 
terminals. Private viewdata, a 
simple database system that is 
accessed by TV sets, will have to 
compete with these approaches, and 
I suspect (viewdata) won't compete 
effectively." 

McClary agrees viewdata will 
face these other database approach-. 
es in the market. "If you take large 
MIS-database users who are com
fortable with such systems, and the 
systems are satisfying their re
quirements, then they won't be 
interested in any kind of viewdata 
system," he admits. However, he 
thinks the relatively low cost of 
viewdata systems will attract some 
users. He also believes some 
companies , wanting to act as 
information providers on public 

viewdata networks, will buy View
Max systems to prepare and store 
their data for access by consumers. 

Bosomworth disputes the exis
tence of such systems-oriented 
information providers. "The infor
mation provider won't need his own 
system because the public networks 
are going to have to provide simple 
access by information providers 
from dumb terminals," he says. 
"Some providers may eventually get 
their own systems, but I don't think 
it will be an exciting market." 

If private users for viewdata 
systems exist in any quantity, they 
may prove to be in specific industry 
segments, Bosomworth believes. 
For instance, about 40 percent of 
the existing Prestel users in the 
U.K. are in the travel industry, he 
says. "There may be specialized 
industries , such as travel and 
farming, where viewdata is an 
appropriate and cost-effective ap
proach," he says. "But in terms of 
the general office environment, I 
think companies will follow the 
relational-database and the inte
grated-electronic approaches, and 
will definitely not go the viewdata 
route. " -Dwight B. Davis 

New software enables 
streaming backup at 100 ips 

Streaming-tape drives have 
promised high-speed backup for 
W~nchester-disk drives, but their 
potential 100-ips recording speed 
has not been realized, say some 
industry observers, because the 
software to handle the task was 
unavailable. Other observers be
lieve the streamer's popularity has 
suffered from a scarcity of high
capacity Winchester drives that 
require high-speed, high-capacity 
backup. 

Nevertheless, system builders 

and disk-controller manufacturers 
have been supplying software to 
support 112-in. streaming-tape 
drives on their hardware. Many of 
these utilities, however, are not 
file-dependent; they do not distin
guish between used and unused 
sectors on a disk. 

The first such utility to make that 
distinction is Spectra Logic Corp. 's 
Spectra Stream RDOS, which en
ables a streamer to record at 100 ips 
without repositioning. The utility is 
being shipped now by the two-year-
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Why suffer with 
display termi
nals that show 
only part of 
your output? Or 
if you do get a 

132-column dis
play, why suffer 
eyestrain trying to 
read it? 

The innovation 
that makes all 

other 80- and 132-column display 
terminals and their dot matrix 
characters seem primitive is the 
DatagraphiX CHARACTRON® 
CRT. A DatagraphiX exclusive that 
literally stencils letter-perfect 
characters on the screen with an 
electron beam . Sharp, clear, fully
formed characters that are even 
e asier to read than most hard-copy 
computer printout pages. 

No more wasted time and money 
on programming to reformat the 
computer output to 80 columns. No 
more lost computer time and 
wasted paper running hard-copy 
printouts to see the complete 132-
column picture . 

Re produced from an unre touched photograph or a CHARACTRON CRT. 

The DatagraphiX 132-X series 
has a model with just those features 
you want. From the simple charac
ter mode 132-1, to the DEC
compatible 132-lD, to th e ad
vanced editing, block mode 132-2. 

You don't have to spend a fortune 
either. The Datagraph iX 132-X se
ries of display terminals feature a 
surprisingly low factory price, or 
liberal terms if you prefer to lease. 
Also there are more than 100 con
venient locations for factory-direct 
service. It is a combination un
matched by any other manu
facturer. 

There 's no waiting either. 

Delivery is from stock for most or
ders. But don't just take our word 
for DatagraphiX display superiori
ty. Send us the coupon today and 
we'll arrange a live demonstration 
right in your facility. You have to 
see it to believe it. 

·--------------------, 
Yes, I want to see your le tte r q uality 
d isplay te rminals. 
D Please call me to make arrange me nts 

for a de monstration of the low-cost 
132-1 o. 132-lD o. 132-2 o. 

0 1 am interested in receiving information 
on the 132-1 O .132- lD O. 132-2 O. 

D I am inte rested in rece iving information 
about your advanced editing te rminals 
132A, B 0, 132-70 IBM-compatible 
system O. 

lpl easP print) 

Titl e -------------

Address 

Ci ty _____ s ta te __ Zip --

Phone (--) --------

Mail to : 
DatagraphiX 
Display Products Department 
P.O. Box 82449, San Die go, CA 92138 
(714) 291-9960 

MMS/ t0-81 

DatagraphiX , Inc. , is a Gene ral Dynamics subsidiary 
DatagraphiX® and Charactron® are registered trademarks of DatagraphiX, Inc. 
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old manufacturer of multifunction 
disk- and tape-controller boards. 

Aimed initially at Data General 
Corp.'s Nova and Eclipse systems, 
the software streams RDOS-compat
ible disks to 100-ips streaming-tape 
drives through Spectra Logic's 
DG-compatible Spectra 20 dual
function controller. Steve Roberts, 
executive vice president of the 
Sunnyvale, Calif., company, says 
Spectra Stream RDOS is the first in a 
series of utilities designed to run 
with the firm's controller boards. 
The RDOS-compatible package, he 
says, will also run under AOS, DG's 
multitasking, multi-user operating 
system. 

Spectra Stream is keyed to a 
disk's file structure, using a sector 
map to plot only those sectors that 
have been used, Roberts explains. 
Those sectors containing data are 
copied, and empty sectors are 
bypassed, resulting in a continuous 
reading process. 

Buffers on the controller and 
those in the host CPU's memory 
keep data moving to the tape. The 
software requires about 32K bytes 
of memory, of which 16K to 20K 
bytes are used as buffers. 

The utility is written in assembly 
language, "because that language is 
efficient and has low overhead,'' 
says Tom Gilman, vice president of 
software development. "An instruc
tion must be sent every 3 µsec. to 
prevent repositioning of the tape, 
which would stop the streaming," he 
adds. 

Tape drive manufacturers have 
not provided streaming software 
even though such utilities would 
help sell their hardware. The reason 
for this is obvious, says Roberts. 
"They have no experience working 
with operating systems. They want 
to focus on tape drives,'' he says. 

"We're not in the software or 
controller business,'' adds Larry 
Hemmerick , vice president of 
marketing at Cipher Data Products, 
Inc., San Diego, Calif., manufactur-
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er of Yz-in. streaming drives. "The 
resources to solve those kinds of 
problems are beyond our capabili
ties. We may understand the 
problems, but not the operating 
systems." 

A version of Spectra Stream 
written for the company's Spectra 
21 Digital Equipment Corp. RSX
compatible multifunction control
ler will be available later this 
month. The Spectra Stream RSX 
utility will be followed by a 
VMX-compatible package for DEC's 
v AX systems, Roberts says. Future 
releases may include a file-selection 
feature that would enable users to 
choose which files are to be backed 
for specific purposes. 

Spectra Stream RDOS runs with 
any DG- or ANSI-compatible 800- or 
1600-bpi tape drive. Spectra Stream 
packages are available for a 
one-time fee of $500. 

Roberts hopes Spectra Stream 

will help sell the company's hard
ware, and reports indicate that his 
hopes may be realized. One source 
says Spectra Logic will supply its 
DG- and DEC-emulating multifunc
tion controller boards and Spectra 
Stream software to Ampex Corp., 
Cupertino, Calif., which will incor
porate them into subsystems using 
its own disk drives and its recently 
announced TMS ¥2-in. streaming
tape drive. Neither company con
firms the arrangement, however. 

Spectra Logic expects to become 
more software-oriented over the 
next five years. The immediate plan 
is to provide streaming utilities for 
all systems for which Spectra Logic 
builds controllers, including DG, 
DEC and Perkin Elmer hardware. 
The firm is reportedly eyeing 
another market with plans for a new 
controller, but Roberts will not 
indicate what it will be. 

-Larry Lettieri 

A data, voice and video 
network that's here today 

With hundreds of man years of 
development time behind it, The 
Mitre Corp. 's broadband net
working product-Mitrenet-has a 
substantial head start over most 
competitors' offerings. The rapidly 
evolving network operating in the 
company carries video and voice 
traffic along with a lM-bps data 
channel, and multifunction termi
nals linked to the network can each 
access any of three host processors 
running various application soft
ware under different operating 
systems. 

The network already supports 
electronic mail-a facility that will 
soon be upgraded by placing Bolt 
Beranek & Newman Inc.'s InfoMail 
on the system-and work on an 
elaborate data-encryption scheme is 

under way. Costs and complexity 
are kept low by using standard 
community antenna television 
(CATV) equipment. But don't rush 
out to buy the network; it's not for 
sale-at least not <lirectly. Howev
er, if you're a vendor interested in 
licensing some of this patented 
technology, it's a different story. 
Because Mitre is a federal contract 
research center, working primarily 
for Department of Defense clients, 
the company doesn't build its 
products in volume to compete with 
private industry on the open 
market. Mitre's staff will typically 
develop and build a few prototype 
products for a client's application 
and, if the units need to be produced 
in volume, will aid the client in 
selecting a private vendor for 
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16-bitsoftwareiustcaught up 
with 16-bit hardware. 

A better marketing tool. Whether you're developing 
multi-tasking, multi-user. or networked systems. the XENIX'" 
operating system helps you get the most from your 16-bit 
product. XENIX' portability frees you from dependence 
on a single hardware source. XENIX' universality puts your 
product into more applications. And XENIX' high level 
language support cuts system development time for you 
and your customers. With XENIX, you 're into more 
markets faster. With a better product. 
Setting the standard. XENIX is Microsoft's implemen
tation of the UNIX" operating system. It's a multi-tasking, 
multi-user OS for leading 16-bit microprocessors. In fact. 
XENIX is such a productive. portable system, that we 
expect it to become the de facto standard operating system 
for 16-bit microprocessor-based systems. A standard that 
will foster the development of applications programs that 
sell systems. 
Support. XENIX is fully supported by Microsoft. In devel
oping XENIX for 16-bit microprocessors. we improved the 
efficiency of the UNIX operating system. Then. we added 
enhancements specifically designed to make the system 
suitable for the commercial marketplace. You can create 
a total environment by adding Microsoft's standard 
software packages to the XENIX operating system. In 
languages. Microsoft's BASIC Interpreter and Compiler, 
FORTRAN, COBOL, and Pascal provide unique program 
portability between 8-bit and 16-bit systems. And, Microsoft 

is the single-source vendor for the XENIX operating 
system. languages and utilities. In addition, Microsoft's 
XENIX Clearinghouse will provide access to a library of 
XENIX applications software and utilities. 
Want to know more? If you are developing a 16-bit micro
processor-based system. contact us. We can offer you 
single copy XENIX through our distributors, or. multi-copy 
XENIX with a low initial payment and a pay-as-you-sell OEM 
royalty program. To open a dialog, return the coupon below. 
*UNIX operating system is a trademark of Bell Laboratories 
XENIX is offered under license from Western Electric 

MllllCROSOff 
10800 N.E. 8th Street 
Bellevue, WA 98004 
(206) 455-8080 

I'm interested . 
Please send me information on the XENIX operating system for 

16-bit microprocessors. 
0 PDP-11 , 0 Z8000, 0 8086, 0 68000. 
I'm specifically interested in D single copy, 0 multi-copy OEM use. 
0 Please include information on the XENIX Clearinghouse. 
Name _____________________ __ _ 

Company ____________ __________ ~ 

Address ----------------------~ 
City --- --------State _____ Zip _ ____ _ 





llTlllUClllG 3M BRAllD 
CIMPACT llSK DRIVES. 
A new family of 8" Winchester 
drives offers you a unique combi
nation of features-features that 
pay off in high-quality perform
ance, reliability, and product migra
tion. 3M designed and built these 
drives so that the features would 
be right for OEM applications
starting with the media itself. 

I WHAT MAKES THESE 
3M DRIVES DIFFERENT 

FROM EVERY OTHER 
WlllCHESTER Ill THE WORLD? 
Scotch® Brand media. An industry 
leader for over 25 years. Its proven 
performance is the cornerstone of 
our new fixed disk drtves. The me
dium is critical-it's precisely where 
super-reliable data storage should 
start. 

One guarantee of this perform
ance is the thoroughly proven sur
face lubricant called Lubyte TM. 

Lubyte helps protect against head 
crashes, loss of data and computer 
system downtime. 

2 CIMBlllED WITH AllSI 
lllTDFACE: HIGH 

PERnRMlllCE IFF·THE·SHELF. 

Compact Disk Drives let you take 
full advantage of state-of-the-art 
technology for both low-cost de
sign and high performance. The 
standard makes a disk drive's in
terconnection to its controller eas
ier. 3M has made sure that the new 
drives deliver the flexibility you 
need to support specific systems 
and applications . 

The ANSI interface is micro
processor-based, and works effi
ciently at high data rates. The 
result : 3M drives are easy on cus
tomers' equipment overhead. 

3 MIGRATION FRIM 10 m 60 
MEGABYTES AllD BEYOllD. 

The third benefit the 3M Compact 
Disk Drive family gives you is the 
migration needed to keep up with 
user demands. Migration that won't 
dead-end your customers, or cost 
them an arm and a leg to obtain. 

The 3M 8431 drive offers a total 
unformatted capacity of 10 mega
bytes on a single disk, with 8649 
BPI and an average track density of 
219 TPI. The 3M 8432, with two 
disks, delivers 20 megabytes, with 
the same bit and track density. The 
3M 8533 offers 60 megabytes on 

three disks, with track density in
creased to 693 TPI. Modularly ex
pandable, the drives offer you and 
your customers cost-effective in
creases in capacity from 10 to 240 
megabytes. 

4 THE nSUPER·ClElll., 
AIR SYSTEM. 

Because reliability is so critical to 
the operation of a sealed
environment disk drive, the drives 
have a specially-engineered super
clean air system (patent pending). 
A cast aluminum deck, for exam
ple, separates the heads and media 
from the motors: a feature that 
helps make 3M's super-clean air 
system distinct from ordinary sys
tems. Air is cleaned to 10 particles 
per cubic foot/minute or less. 

5 AID OTHER OUTSTAllllllG 
FEATURES. 

Like microprocessor-controlled ro
tary actuators (patent pending), 
drive modularity, data separation 
and direct track addressing, and 
low power consumption. Right 
now, these new drives are the only 
ones that give you all of these fea
tures in one 8" Winchester pack
age . It's time to evaluate them 
against the competition. For com

plete information write to : 
Compact Disk Drives 

Marketing, Data 
Recording Products 

Division/3M, 
223-5N, 3M 

Center, St. Paul, 
MN 55144. 

3M Hears You ... 

3NI 
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We've built a terminal 
for businessmen who understand that 

cost is not the same as price. 
What are the costs of owning and 
operating a display terminal? Certainly 
purchase price is one of them but per
haps not the most significant. There 
are also annual operator costs which 
can be ten to fifteen times higher than 
the purchase price. Then there is main
tenance expense which, over the typical 
lifespan of EDP equipment, is often 
equal to the purchase price. And finally, 
there is downtime expense which is 
admittedly difficult to estimate but which 
could prove to be the biggest cost of 
all. As an experienced businessman, 
you know your terminal investment has 
to be weighed against all these classes 
of expense. And when you consider 
all these expenses, you'l l find that the 
Hazeltine Executive 80"' is one of your 
best investment opportunities. 

Greater Productivity. Hazeltine's 
Executive 80 is designed with full cost 
in mind. To reduce day-to-day operating 
expense, the system allows operators 
to reach their full potential. Every feature, 

from its large, tiltable 
fifteen-inch screen to 
the tactile-feedback, 
contoured keyboard 
has been designed to 
reduce fatigue and 

9) minimize errors. There 
~----~is a long list of video 
enhancements, such as blinking and 
reverse fields, split-screen presentations 
and smooth vertical scrolling. For easier 
viewing, operators can switch from a 
full page display to an enlarged display 
of just a portion of the page. They can 
view a full 132 columns, matching the 
format of wide carriage printers. 

Because the Executive 80 is based 
on powerful 8088 microprocessor tech
nology, a variety of operating modes 
can be selected to match the type of 

work. And there are as many as sixteen 
programmable function keys which can 
reduce laborious keyboard routines to 
a single keystroke. With all these fea
tures, we believe the Executive 80 can 
achieve higher throughput - and 
therefore lower costs - than any other 
terminal on the market. 

Reduced Maintenance. Hazeltine's 
traditional high quality, based on strin
gent quality assurance programs 
throughout the production cycle, is an 
excellent guarantee of reduced main
tenance expense. But with Executive 80, 
we have gone beyond our own high 
standards. Every component and sub
system is designed for durability. The 
power supply, as an example, is rated 
at more than twice its maximum antici
pated load. We've also engineered the 
system for easy maintenance. There's 
a built-in diagnostic routine to locate 
failures. Circuit cards plug in for instant 
replacement. Finally, the Executive 80 
is backed by the company which offers 
tfie industry's most comprehensive 
warranty program. 

Answers for the Eighties. With 
higher productivity, lower maintenance 
expense and less system downtime, 
the Hazeltine Executive 80 promises to 
cut your terminal operating costs month 
after month, year after year. The sum of 
these savings over the life of the equip
ment will make the Executive 80 one 
of the most productive investments you 
will make in the decade of the eighties. 

Hazeltine Corporation, Computer Terminal 
Equipmen~ Greenlawn, NY 11740 
National Sales: (516) 549-8800 Telex: 96-1435 

Hazeltine and the Pursuit of Excellence 

New York (212) 752-3377 San Francisco (415) 570-7081 
Orlando (305) 628-0132 Los Angeles (213) 553-1811 
England 01-568-1851 Telex: (851) 928572 

For additional sales office locations, please call our 
toll-free number. (800) 645-5300. 

Hazelti.ne q~~I 
Executive __ .&;_ •. _,&_. 
Answers for the Eighties 
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quantity production. 
Like other nonprofit institutions 

that develop new technologies, 
Mitre also patents much of its work. 
These patents are available for 
licensing to companies that believe 
they can successfully build and 
market Mitre's technology. 

In the case of its broadband local
area network, Mitre holds a patent 
for Carrier Sense Multiple Access 
with Collision Detection (CSMA!CD) 

for use with this type of system. 
(Xerox uses the same type of access 

IBM IBM 
3031 4341 

IBM IBM 
3705 Series 1 

CIU CIU 

method on its baseband Ethernet 
network.) In Mitrenet, the device 
linking terminals to the network 
cable and performing the patented 
CSMA!CD function is called a bus 
interface unit (BIU). 

With digital logic, the BIU also 
incorporates an RF modem, which, 
in the case of Mitrenet, operates at 
a 50-MHz center frequency and 
occupies about 3-MHz of the cable's 
5- to 300-MHz bandwidth. The BTU 

also provides buffering, speed 
conversion, error detection and 

PDP 11 /70 PDP 11 /70 
UNIX Word II 

Mitrenet CATV cable bus 

Technical 
control DD Gateway 

VT-103 MFT Word-103 
stand-alone 

ESD/Si tes 
Telenet 
Tymnet 

Data Pac 
Satelli te 

correction and protocol support for 
the connected devices. 

Mitre's BIU has taken several 
shapes over the years, the latest 
being that of a single board that fits 
into the Q-bus card cage of a Digital 
Equipment Corp. VT-103 terminal. 
Mitre chose the VT-103 because, 
along with accepting the BIU , the 
card cage houses additional boards 
for upgrading into an intelligent 
work station, explains Frederic M. 
Cullen , leader of the Bus Applica
tion Development Group. Slated for 

PDP 11/70 
Word II 

Network 
disks 

BIU 

Help 
services 

Mitre plans to add intell igent VT-103 work stations to its network over the next year, resulting in more distributed intelligence throughout 
the system. As processors are interspersed along Mitrenet, print servers and disk servers could be added to support the intelligent work 
stations. Help facilities and gateways to other networks will probably also be incorporated into the system. 
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Remex Intelli~nt 
flexible Disk ·ves. 

On-Board CA>ntroller. Non-Stop Econonty. 

Write or Call for Specifications and Delivery. 

Ex-Cell-O Corporation 
REMEX DIVISION 

1733 East Alton Street 
Post Office Box C l9533 
Irvine, California 927 13 
(7 14) 957-0039 
TWX: 910/595 -1715 

For fast response information on Remex Flexible Disk 
Products attach business card or write: 

Name _________ Title ______ _ 

Company ________________ _ 

Address ________________ _ 

City _________ State ___ Zip __ _ 

Phone _________________ _ 
CIRCLE NO. 18 ON INQUIRY CARD 
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incorporation in Mitrenet in the 
near future, such intelligent termi
nals will give local processing power 
and increased security for such 
applications as stand-alone word 
processing, Cullen says. 

Another recent development is 
that of a specialized BIU called a 
computer interface unit (CIU). 
Serving as a port-contention device 
for all terminal users, each cm 
allows as many as 16 RS232C ports 
for any host processor to be 
connected simultaneously to the 
network. Mitre operates three hosts 
on its internal network: an IBM 3031 
running MVS and two DEC PDP-11/ 
70s, one running Bell Laboratories' 
UNIX operating system and the 
other running Data Processing 
Design's WORD-11 word-processing 
system. 

While other broadband networks 
have been introduced, Mitre's 
differs from most others by using a 
dual-cable architecture. Single-ca
ble systems must divide the cable's 
bandwidth with sub-split or mid
s pli t techniques to establish a 
receive channel for every transmit 
channel implemented. The dual
cable approach lets users exploit the 
full 300-MHz bandwidth by provid
ing separate cables for transmit and 
receive channels. And, because 
much of the cost involved in laying 
cable comes from the labor involved, 
Cullen says installation of a dual
cable systems costs only about 1.2 
times that of a single-cable network. 

Mitre is focusing much attention 
on reliable methods to encrypt data 
transmissions over the network. 
With a technique now being 
developed, Mitre uses a method 
based on both the data-encryption 
standard (DES) approved by the 
National Bureau of Standards and 
on public-key cryptology. When 
used, the encryption scheme auto
matically turns plain text into 
cipher text. Cullen says the work 
factor for breaking the public keys 
is significant enough to ensure 
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privacy for most users, although the 
method has not been approved for 
use with DOD classified information. 

So far, only two commercial 
vendors have licensed Mitre's 
CSMAICD technology for broadband. 
One, Computrol Corp., Ridgefield, 
Conn., already supplies Mitre with 
the RF modems used in the VT-103 
BIUs. However, Garry Stephens, 
marketing manager at Computrol, 
says the company has yet to develop 
a total-interface product using the 
Mitre approach. Noting the BIU 
evolution thus far, Stephens says 
it's possible Mitre's design is not 
finished. He also questions the 
commercial viability of the dual
cable approach, saying, "In the 
commercial world, everybody wants 
a mid-split, single-wire network, so 
they can piggyback on all the CATV 
systems going into the cities." Until 
such market issues are resolved, 
"It's best to cover all the bets, for 
now," he says. 

The other CSMA!CD licensee, on 
the other hand, has already sold its 
product to both government and 
commercial users. Digital Commu
nications Corp., a Germantown, 
Md.-based M/A-COM subsidiary, 
markets a BIU equivalent under the 
name Cable Access Processor (CAP). 
An external unit, the CAP has been 
installed, via a DCC OEM, in the 
Securities Industry Automation 
Corp. (SIAC) network, a subsidiary 
of the New York and American 
stock exchanges. Chuck Grutzius, 
product sales manager for Dec's 
Data-Communications Division, 
says the company has also won a 
joint procurement contract issued 
by the National Library of Medicine 
on behalf of several federal agencies 
in the U.S. Army, the u.s. Air Force 
and the National Aeronautics and 
Space Administration. Calling for 
more than 500 CAP units, the 
contract is worth approximately $1 
million. -Dwight B. Davis 

5V4-in. Winchester reflects 
1982 hardware pricing 

Further information detailing the 
6M- and 12M-byte 5%-in. Winches
ters planned by MiniScribe Corp. 
have begun to surface. 

In addition to using a head
actuation method that has not 
previously been employed on a small 
Winchester-technology drive, the 
Longmont, Colo., start-up is pricing 
its first offerings at a volume price 
lower than that of any 5¥4-in. device 
yet announced. Called MiniScribe r, 
the new hardware is designed for 
controllers that are compatible with 
Seagate Technology's 6M-byte 
ST-506 and 12M-byte ST-512, the 
first small Winchesters to be 
equipped with thin-film read/write 
heads. 

Pricing for the single-platter, 

6M-byte MiniScribe drive is set at 
$745 in 1000-lot orders (compared to 
$875 for the dual-platter ST-506) and 
$845 for the dual-platter, 12M-byte 
drive (compared to $1150 for the 
dual-platter, thin-film ST-512 in 
500-lot orders). 

Rack-and-pinion actuator tied to a stepper 
motor is visible in this cutaway view of 
Miniscribe Corp. 's first hardware offering, 
the MiniScribe I series 5V4-in. Winchester. 

MINI-MICRO SYSTEMS/October 1981 





I t I>S new computer sys1 
Whether it's laboratory testing, production automa
tion or computation and analysis, Hewlett-Packard's 
newest computer systems put high-powered engi
neering performance into easy-to-configure, easy-to
use workstations. So you can solve your applications 
problems just the way you want to. And a lot sooner 
than you might have thought possible. 

TheHP9826 
for high-speed test. 

Designed specifically for 1/0-intensive instrument 
and control applications, the 9826 uses the powerful 
new MC 68000 chip for ultra-fast data transfer and 
number crunching. It also has a variety of I/O ports 
and built-in drivers, so you're free to concentrate on 
testing, not on system configuration. Which means 

you can get your solutions up and running in days, 
instead of weeks or months. 

But the 9826 makes it easier still. Because you 
can run your programs in any of three languages: 
HP-enhanced BASIC, HPL, or PASCAL. 

We also built a CRT display and advanced 
graphics right into the system, so you can see and 
interpret your data almost as soon as you get it. 
A special rotary control knob makes moving the 
cursor faster and easier than conventional key
strokes. And a built-in flexible disc, advanced 
datacomm and up to 512K bytes of read/ write 
memory add the finishing touch. 

The HP 9826. System prices start at 
$8950. Call us if you'd like to see a test run. 



ems end the conipromise. 
The HP 9845 for 

high-performance design. 
With a broad range of advanced capabilities (includ
ing new options offering three times the computational 
speed of the basic system), the HP 9845 can be 

configured to meet your precise needs - from finite 
element analysis to simulations and modeling. And 
almost anything in between. 

The key is flexibility. You can choose from among 
14 different configurations, including a color display 
and 448K bytes of read/write memory. Then. attach 
a hard disc, printer, plotter, or other peripherals. And 
with the 9845's advanced datacomm capabilities, you 
can even share technical information with other com
puters in distributed processing environments. 

The HP 9845. System prices start at und er 
$20,000. Call us if you've got similar designs. 

All of our computers are backed by HP's world
wide service organization. For more info rmation, call 
your local HP sales office listed in the White Pages. 
Or write to Hewlett-Packard, Attn: Pat Welch , Dept. 
08108, 3404 E. Harmony Rd. , Ft. Collins, CO 80525. 

Pn·ces U.S.A . list; s ubject to change w ithou t notice. 40106 

When perfonno.nce must be measured by results. 
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"And in conclusion, 
I'll only use 

my exceptional powers 
for the good of mankind!' 

"That's a vow al I we Vector 3005s make. And it's not one 
we make I ightly. 

"After all, being the only product on the market with 
a Vector 3 terminal, a 5.XI" floppy, and a 5.XI" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code-the first time 
sophisticated IBM-style technology has been available 
on a small business system.This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"Al I this makes us pretty awesome, al I right. But there's 
more. When coupled with Vector's MEMO RITE Ill and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
library, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili
ties as well as financial planning, forecasting and 
basic accounting. 

"And we're reliable. Our powers won't diminish, our abili
ties won't fade, and dedication to mankind won't weaken . 

" For more information and your nearest dealer, call 
Vector at 800-423-5857. In California, call 800-382-3367. 
Or write to them at 31364 Via Colinas, Westlake Village , 
CA 91362. 

"Thank you all for coming today. And I hope we'll have 
the chance to do business together in the future'.' 

V-cero=I 
VECTOR GRAPHIC INC. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

CI RCLE NO. 20 ON INQUIRY CAR D 
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MiniScribe's pricmg is ra1smg 
some eyebrows, but company presi
dent and co-founder Terry Johnson 
insists that the figures are for real. 
"There will be an inevitable 
erosion of prices in the market for 
small Winchesters," he says. "The 
prices we've set reflect that." Jim 
Porter, Mountain View, Calif. , 
industry analyst and publisher of 
Disk/Trend Report, agrees to a 
point: "MiniScribe's pricing is 
typical of what OEMS thinking about 
small drives can expect in 1982," he 
says. 

MiniScribe's prices also reflect a 
lower component cost," Johnson 
says. "We're using conventional 
nickel-ferrite Winchester heads on a 
standard-grade oxide-coated medi
um," he explains. "We're not using 
anything elaborate." Still, the 
company is packing a lot of data into 
its hardware. Bit densities, for 
example, exceed 8000 bpi, a 
specification that Johnson says the 
company attains through the use of 
sophisticated electronics. 

Track densities are also higher 
than those associated with other 
small Winchesters-402 tpi. To 
reach this level, the company uses a 
rack-and-pinion actuator meacha
nism analogous to the type found on 
sports cars. These actuators first 
appeared in the 1960s on IBM's 2311 
and 2314 disk drives, but have yet 
to appear on Winchesters for two 
reasons. First, access times are 
slower. However, Johnson believes 
that this is not an overriding 
consideration in small-business com
puter systems and other desk-top 
configurations, in which these small 
Winchesters are expected to be 
heavily used. Second, many Win
chester designers have been wary 
of this type of system because of 
fears that medium contamination 
could result as the actuator and the 
medium gnash. "We have anticipat
ed that people would bring that 
issue up," Johnson says, "and we've 
already addressed ourselves to that 
problem." -.John Trifari 
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TWO MORE DATA GENERAL MANAGERS RESIGN 
Data General Corp., Westboro, Mass., still seems to be feeling the brunt of 

a massive reorganization that took place earlier this year (MMS, April, p. 141 ), 
as two more vice presidents exited the company in late August. Since the 
beginning of this year, the company has lost several high-level managers, 
including vice presidents William D. Jobe, Jeffrey C. Kalb and H.E. James 
Finke. The most recent departures were Lawrence Seligman, vice president 
and general manager of the company's small-business ·systems division, and 
Paul D. Stein, vice president of manufacturing. Sources close to the company 
speculate that the recent influx of managers from IBM Corp. and the 
transformation of oo into a large company are at the root of the changes. 
Seligman reportedly resigned to start his own company, which will deal with 
distributed computing or office automation. Recently appointed senior vice 
president Frank P. Silkman, an IBM veteran, will serve as acting division head. 
Stein has not made his plans public, but he has been replaced by David L. 
Chapman, another IBM alumnus who joined oo in July as vice president of 
u.s. manufacturing operations. Stein and Seligman will be available to oo on a 
consulting basis. 

Manufacturers find TV 
a boon to sales 

What do you get when you 
combine the famous Stag's Head 
Pub in Dublin, Guinness Stout beer 
and Irish soccer players? The 
answer is not a post-game celebra
tion, but rather a Data General 
Corp. television commercial about 
computers. 

In July, DG became the latest 
manufacturer to take its message to 
the airwaves. Wang Laboratories, 
Inc., IBM Corp., Xerox Corp. and 
Apple Computer, Inc., among 
others, already have used TV as a 
powerful supplement to print media 
to gain company and brand recogni
tion among consumers and non
d a ta-processing workers . Wang 
claims that nearly five years of TV 

commercials have contributed to 
revenue growth. 

DG can take advantage of the 
experience its predecessors have 
had with TV. The company's first 
commercial, filmed in Dublin, was 
designed to give DG renown as a 
major computer supplier to large 
users and to ease customers' 
anxiety about buying a computer. 
The commercial shows a Guinness 
Group computer application that 

monitors the sales of Guinness Stout 
beer in 10,000 pubs across Ireland. 
It focuses on the person who 
purchased the DG computer, says 
William J.P. Smith Jr., corporate 
director of marketing communica
tions at DG, who helped prepare the 
commercial, along with a New York 
advertising agency. The commercial 
will also give publicity to Guinness 
and could help sell DG computers to 
Guinness distributors in the u.s .. 
The commercial is the first in a 
series of four that will run in 12 
major u.s. cities over the next two 
years, and for which DG will spend 
"millions of dollars." The initial 
commercial was aired in late July. 
The next commercial will be about a 
DG computer used in Aspen, Colo., 
to monitor city utilities and reserva
tions during peak tourist seasons. 

If one could go back 10 years, one 
would hardly expect an OEM "iron" 
vendor such as DG to be promoting a 
"comfort" sell to small-business 
executives, such as controllers in 
Fortune 500 companies, and first
time small-business system users. 
Smith says data-processing manag
ers already know about DG and its 
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'DlJR NEWEST DEVEIDPMENT 
IN THE CONTINUING EXPANSION OF THE 
UCSD p-SYSTEM™ SOFTWARE. VERSION IV." 

JOHN BRACKETT, President, SofTech Microsystems 

UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. 
LS/.11 is a trademark of Digital Equipment Corp. 

CIRCLE NO. 21 ON INQUIRY CARD 

B acked by a dedicated team of 
professionals, SoITech Micro
systems continues to enhance 

the world's most widely-used, portable 
software development system. Today 
it's the UCSD p-System, Version IV. 

Able to run on most major 
microprocessors including 8086, Z-80, 
8080, 8085, 6502, 6809, 9900 and 
LSI-11 ™, Version IV is the developer's 
tool to make perfect programs more 
possible. It consolidates all the best fea
tures of earlier versions, while allowing 
for much larger applications, concurrent 
processing and improved debugging. 
With the addition of BASIC, more macro 
cross-assemblers, and improved docu
mentation, Version IV is truly a total, 
professional software development 
and execution environment. 

And, it's backed by SofTech 
Microsystems, the first to deliver a 
complete, portable software system for 
most major microprocessors with UCSD 
Pascal™, FORTRAN-77, BASIC, and 
multiple assemblers. 

For tomorrow, the expansion 
continues. More 16 bit microprocessor 
installations. The performance impact 
of native code generation. New system 
utilities and languages. New tools for 
creating applications more rapidly. 
The SofTech Microsystems team is at 
work today to increase your options 
for the future. 

Get the software system that's 
going places. Distribution licenses and 
single copies available. Write or call for 
details, so you can start going places, too. 

~(Q)~@(b[)={] 
mlCROSYSTems 
R SUBSIOIRRY OF SOFTECH 

For the software that's going places. 
9494 Black Mountain Road, San Diego, 

CA 92126, (714) 578-6105 
TWX 910-335-1594 
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products. Yet, the company views 
the TV campaign as an extension of 
its emphasis on end users. Company 
and market research indicates that 
users are more likely to team up 
with a mature company that offers 
service as well as products. 

Concerning DG's use of TV to sell 
products, company executive vice 
president Herbert J. Richman says, 
"Since this approach requires sub
stantially increased awareness and 
recognition of DG with a general
business management audience, 
individuals who make the final 
approval concerning the procure
ment of data-processing equipment, 
we have selected television as the 
way to reach these important 
decision makers. Television is the 
one common communication medi
um that virtually everyone uses." 
Another DG spokesman points out 
that, while the printed word creates 
thousands of impressions, radio and 
TV create tens of thousands of 
impressions about their subject 
matter. 

Reaching the TV audience is a 
very different experience for most 
manufacturers than is advertising in 
trade and business publications. A 
commercial incorporates humor in a 
serious subject to hold a viewer's 
attention, explains DG's Smith. It is 
shown during early-evening and 
late-news programs, and on tennis 
and golf telecasts. DG believes many 
of the viewers it hopes to reach 
watch these shows. Two versions of 
the commercial are being run: a 
1/ 2-min. version and a 1-min. 
version. 

The first commercial cost the 
company about $200,000. Price to 
air it is $1000 to $2000 for 1 min. on 
the early-evening news, depending 
on the city and the precise time slot, 
and $1800 to $4000 for the same 
amount of time on the late news, 
which has more viewers, Smith 
says. 

The initial investment may seem 
large, but commercials are cost-
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CONVERGENT, NCR SIGN OFFICE-SYSTEMS DEAL 
Convergent Technologies, Inc., Santa Clara, Calif., and NCR Corp.'s newly 

formed Office Systems Division have signed an OEM agreement in which 
Convergent will supply hardware and software for the Dayton, Ohio, 
company's upcoming line of office-systems equipment. The deal covers 
Convergent's existing hardware and software and some products still in 
development. NCR will add proprietary extensions to the word-processing 
software available with the Convergent product. NCR's office systems will be 
announced within a few months, says a spokesman for the company. The 
value of the contract has not been revealed. 

effective. That surprises many 
manufacturers, says Harry Viens, 
director of corporate communica
tions at Wang. 

Wang aired its first commercial in 
1977 on network TV and later on 
some sports programs. Viens says 
the commercial increased aware
ness of Wang's name and products 
300 percent among professionals 
and managers. 

IBM's name was then the one most 
frequently mentioned in conjunction 
with computers, and Wang wanted 
prospects to consider Wang as well. 
The company positioned itself as 
closely to IBM as possible with a 
commercial depicting Wang as 
"David," who kills "Goliath. " 

The 30-sec. commercial shows a 
company boardroom in which the 
company president says he'd like to 
buy from the giant computer 
company. The president's assistant, 
David, says the company should go 
with Wang, after which the room 
shakes, signifying that Wang has 
wounded the giant. Viens says the 
commercial was very successful. 

The company followed it with two 
other commercials with "giant" 
themes, aired from fall, 1978, 
through spring, 1979. They were 
aimed at gaining recognition for 
Wang as a word-processing comput
er supplier. Later in 1979, and into 
1980, two more of the company's 
commercials emphasized its other 
products, such as integrated-infor
mation systems and the Mailway 
electronic-mail system. The first 
one showed a baby, symbolizing the 
future; the second depicted an 

electronic beam that was shot 
through offices around the world, 
and showed close-ups of CRT 

screens. This fall, two more 
commercials emphasizing office 
scenes geared to people, problems 
and solutions, will follow. 

Wang has had impressive results. 
The company conducts studies 
among managers and professionals 
of its brand recognition and that of 
its competitiors in word-processing 
systems and computers. The studies 
include questions that ask what 
name a manager thinks of when the 
word "computer" is mentioned, and 
also whether the manager can 
identify named companies. Wang 
claims results of such surveys show 
that it is second only to IBM. In late 
1976, IBM's total awareness level in 
the described audience was about 79 
percent, while Wang's was 5 

percent, Viens says. In a survey 
completed in July, IBM had more 
than 99 percent overall awareness, 
while Wang's awareness percentage 
had increased to 79. 

He adds some helpful hints to 
those considering launching a TV 

campaign. "The bottom line on 
television is that you can't sell a 
product, its features and its 
benefits," he says. A commercial 
must also be informative and 
entertaining to catch viewers' 
attention. 
Discussing Wang's impressive re
sults, Viens quips, "If there is one 
thing I would like to convince other 
computer companies to do, it would 
be to stay out of television." 

- L. Valigra 
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The only stat mux designed with the 
on-line, real-time speed you need. 
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No lights , buzzers or num hers 
have ever replaced the human voice. 

Telesensory Sys terns makes speech 
simple by offering a choice of three 

voice response boards . Simple to 
interface, simple to use. 

Consider speech for automated 
test equipment, process control, 

instrumentation,elevators and business 
machines. Speech modules are available 

from Telesensory for as little as $125 
in single quantities. 

• SPEECH 1000- Natural sounding , life-like speech with linear 
predictive coding. 

• Series III- Low-cost versatility with waveform encoding (invented 
by Forrest Mozer). 

• Series II - Most economical synthesizer board with vocabulary. 
Whether you 're prototyping or in production, turn to Telesensory 

for board level products supported by our own low-cost vocabulary 
generation services. Call (415) 856-0225 for a speech demonstration. 

1elesensorySpeechSystems 
3408 Hillview Avenue, P.O. Box 10099, Palo Alto, CA 94304, (415) 856-TALK 
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SHOWS & CONFERENCES 

OCTOBER 

20-24 Computerized Office Equipment Expo/Southwest, 
Houston. Contact: Industrial & Scientific Conference 
Management, Inc., 222 w. Adams St., Chicago, Ill . 
60606, (312) 263-4866. 

21 -23 EFT Interchange Conference, Houston, sponsored 
by the Electronic Funds Transfer Association. Con
tact: The EFT Association, Suite 800, 1029 Vermont 
Ave., N.W., Washington, n.c. 20005, (202) 783-3555. 

21-23 Computer Showcase Expo, sponsored by Business 
Week and Data Communications magazines, San 
Francisco. Contact: Peter B. Young, The Interface 
Group, 160 Speen St., Framingham, Mass. 01701, 
(800) 225-4620. 

21-23 Enterprise Information Systems Forum, Phoenix, 
sponsored by Enterprise Information Systems, Inc . 
Contact: EIS, P.O. Box 1154, Greenwich, Conn. 06830, 
(203) 661-5492. 

21-24 COMPUTA '81 Second International Computer 
Technology Exhibition, Singapore, sponsored by the 
Singapore Computer Society. Contact: Gerald G. 
Kallman, U.S. Representative, 30 Journal Sq., Jersey 
City, N.J. 07206, (201) 653-3304. 

22-23 Magnetic Recording Conference, Santa Clara, 
Calif., sponsored by the University of Santa Clara, 
Memorex Corp. and the Charles Babbage Institute for 
the History of Information Processing. Contact: F . 
Gordon Smith, Memorex Corp. , MIS 12-33, San Tomas 
at Central Expressway, Santa Clara, Calif. 95052, 
(408) 987-3960. 

25-28 1981 Conference on Electrical Insulation and 
Dielectric Phenomena, Whitehaven, Pa. Contact: 
Dr. Chatham M. Cooke, Program Chairman, Bldg. 
NOlO, High-Voltage Research Laboratory, Massachu
setts Institute of Technology, 155 Massachusetts 
Ave., Cambridge, Mass. 02139. 

25-28 Issue '81 , San Francisco, sponsored by SPSS Inc. 
Contact: Steve Hamburg, Issue Inc., P.O. Box 8224 , 
Chicago, Ill. 60680, (312) 329-2400. 

25-30 44th Annual Meeting of the American Society tor 
Information Science, Washington, sponsored by 
ASIS. Contact: Skip McAfee, ASIS, 1010 16th St. , 
N. w .. , Washington, o.c. 20036, (202) 659-3644. 

26-28 Computers in Aerospace Conference Ill, San Diego, 
Calif., sponsored by the AIAA Technical Committee on 
Computer Systems, IEEE and ACM. Contact: Thomas 
V. McTigue, McDonnell Aircraft Co. , Box 516, St. 
Louis, Mo. 63166, (314) 232-0232. 

27-29 U.S. Department of Energy Contractors Office 
Automation Conference, San Francisco. Contact: 
Larry J . Little, University of California , Lawrence 
Livermore National Laboratory, P.O. Box 808 , -1455, 
Livermore, Calif. 94550, (415) 422-0150. 

27-29 Computer Graphics '81 , London, England, spon
sored by Computer Graphics World and Online 
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Boost )OUr profits with NEC printers. 

NEC Information Systems, Inc. 

They' re less expensive going in, and 
that's only the beginning. 

Our printers also give you extra 
margins which no competitive 
printers can match. Here's how. 

NEC printers have a mean time to 
repair (MTIR) as low as 20 minutes 
against an industry average of one 
hour. Meaning: your service force 
can become three times as 

NEC printers 
have up to 
50%fewer 
parts them 

competitive 
printers, so 

productive. 

Next, Spinwriter 
printers have a dead 
on arrival (DOA) 
rate of less than 1%, 
significantly better you stock 

.,.._...._ ..... ,.._....._..,...-."--""" fewer spares. 
than 

the 5% other manu
facturers consider 
acceptable. So with 
NEC, you can dock 
merge with confidence 
and eliminate the 
horrendous time and 

Centronics, or RS-232C interfaces. 
All use functional, easy-to-service 
single-board electronics, a one-piece 
universal power supply, and digital 
controls that eliminate many mov
ing parts. Plus 10 forms handlers 
designed and built by NEC. 

Our Trimliner line printers print up 
to 600 LPM. They have a 30-minute 
MTTR, the industry's best. A 50% 
better MTBF than competitive models. 
And a variety of quietized packages. 

Built-in quality bolsters profits. 

Spinwriter™ letter-quality printers 
have a mean time between failure 
(MTBF) of up to 3000 hours (that's 
about 18 months of normal opera
tion) , nearly twice the ~ ~ 
industry average. =-- -::::::: ~ 
We've simplified 
their design and 
reduced parts 
counts by 60%. 
Result: fewer parts, 
less costly parts, 
better odds that 
the part you 

costs of incoming Beca.use our Spinwriter printers have an MJTR as low 

need is the part 
you have. Not 

l·nspect1'ons as 20 minutes, one-third as long as 
. All f h' h o w lC trans- others, your servicemen ca.n average 

lates to the kind three times as many repairs per hour. 

of value you take 
to the bank. 

Spinwriter printers, with an MTBF of up to 3000 
hours, reduce your servicemen's labor and travel 
costs, administrative overhead and parts costs. 

Spinwriter and 
Trimliner™ 
models galore 

Take the first step to improving 
your profits. 

Send for information on NEC 
printers, or call your nearest 
NECIS sales office. 

NEC Information Systems, Inc. to mention lower repair costs and 
administrative overhead. 

We've got 14 
different Spinwriter models, at speeds 
up to 55 cps with Qume, Diablo, 5 Militia Drive Lexington, MA 02173 

NEC DOA rate: 
less than 1%. 

Other p rinters' 
DOA rate: more 

Our significantly better DOA rate lets you dock merge with confidence and save hundreds of dollars per unit 

than 5%. '""'"°--~ iiiiiiiiiiiiiiiiiiiiiiiiiOiii\ iiiiiiiiiiiiiiiiiii~ iiiiiiiiiiiiiiiiiii~ iiiiiiiiiiiiiiiiiii~ ·---
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Conferences Ltd. Contact: Jerry Borrell, Library of 
Congress, CRS-SPR lM 413, Washington, D.C. 20540, 
(202) 287-7062. 

27-29 Cherry Hill '81 International Test Conference, 
Philadelphia, sponsored by the IEEE Computer Socie
ty Test Technology Committee and the Philadelphia 
Section IEEE. Contact: Doris Thomas, P.O. Box 371, 
Cedar Knolls, N .J. 07927, (201) 276-7120. 

27-30 CAD/CAM Graphics Users Expo, Fort Worth, Texas, 
sponsored by Computer Aided Manufacturing-Inter
national, Inc., Contact: Rhonda Gerganess, CAM-I 
Inc ., 611 Ryan Plaza Dr., Suite 1107, Arlington, Texas 
76011, (8 17) 265-5329. 

OCTOBER 29-NOVEMBER 1 

Southeast Computer Show & Office Equipment 
Exposition, Atlanta, produced by The National 
Computer Shows. Contact: The National Computer 
Shows, 824 Boylston St., Chestnut Hill, Mass. 02167, 
(61 7) 739-2000. 

OCTOBER 30-NOVEMBER 1 

South Florida Computer Showcase Expo, Miami, 
sponsored by Business Week and Data Communica
tion magazines. Contact: Peter B. Young, The Inter
face Group, 160 Speen St., Framingham, Mass. 01701, 
(800) 225-4620. 

OCTOBER 31-NOVEMBER 1 

Joint Annual Conference of the Society for Ad
vanced Medical Systems and the Society for 
Computer Medicine, Washington , sponsored by the 
Society for Computer Medicine. Contact: Frederick 
R. Jelovsek, M. D., Conference Chairman, SCM, 9650 
Rockville Pike, Bethesda, Md. 20014, (401) 530-7120. 

NOVEMBER 

1-4 DPMA '81 Conference, San Francisco, sponsored by 
Data Processing Management Association. Contact: 
Conference Coordinator, DPMA International Head
quarters, 505 Busse Hwy., Park Ridge, Ill. 60068, 
(3 12) 825-8124. 

1-4 Satellite Communications Symposium, Atlanta. 
Contact: Ray Stuart, General Manager, Satellite 
Communications Division, Scientific-Atlanta, Inc., 
One Technology Pkwy, Box 105600, Atlanta, Ga. 
30348, (404) 441-4000. 

2-4 CEPA 1981 Fall Conference, Chicago, sponsored by 
the Society for Computer Applications in Engineer
ing, Planning and Architecture, Inc. Contact: Joseph 
P. Harrison, City of Chicago, Bureau of Engineering, 
320 N. Clark St., 7th Fl., Chicago, Ill. 60610, (312) 
744-7807. 

3-5 Federal Office Automation Conference, Washing
ton, sponsored by the Federal Office Institute. 
Contact: Federal Office Institute, P.O. Box E, Way
land, Mass. 01778, (6 17)358-5119. 

3-5 NEPCON Northwest '81 , San Mateo, Calif. Contact: 
Cahners Exposition Group, 222 w. Adams St., 
Chicago, Ill. 60606, (312) 263-4866. 
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UNIX-compatible 
Idris operating ------:-7"'.::0iii~ 
system, or DEC
licensed RT11V4 

Chassis with 
eight-quad-slot 
backplane and 
power supply 

Dual double
density floppy 
disk drives 

30-inch-high, 
office-style 
enclosure, 
including 
cabling 

LSI-11/23 centra l 
processor with 
128 kbytes of 
memory 

Floppy disk 
controller, hard 
disk controller, 
and quad serial 
interface 

20.8 megabyte 
Winchester hard 
disk (equivalent 
to four RLOls) 

Optional cartridge 
tape backup 

Guess.Again. 
The price tag on this remarkably potent 
LSI-11/23-based system is just $16,000. That's 
well below the combined list price of its compo
nents and probably a lot less than you'd expect 
to pay. And this is only one of a whole series of 
11/23 and 11/2 configurations we're offering 
right now at special complete-system prices. 

You don't have to give up security for low 
cost, either. These are carefully integrated and 
fully DEC-software-compatible systems, backed 
up by a free 90-day warranty, our very efficient 
and economical module exchange service policy, 
a complete documentation package, and our 
eight years' experience building DEC
compatible systems. 

For more information on these and all our 

other DEC-compatible products, just call. Or 
mail us the coupon below. 

~---------------------~ MMIO 

Send me more information on your 
DEC-compatible systems. 

Name ___________ ___ ~ 

Address ______________ _ 

City, State, Zip ___________ _ 

Telephone ( 

Charles River Data Systems, Inc. 
4 Tech Circle, Natick, MA 01 760/(617) 655-1800 

~---------------------~ 
CHARLES RIVER 
DATA SYSTEMS 

DEC and LSI-I I are trademarks of Digital Equipment Corporation. U IX is a trademark of Bell Laboratories. Idri s is a trademark of Whitesmith s, Led. 
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PURCHASE 
OESCRIPTI ON PRICE 12 MOS 

LA36 DECwriter II ........ . . S1 ,095 $1 05 
LA34 DECwri ter IV .. . . 995 95 
LA34 DECwri ter IV Forms Cirl. . 1,095 105 
LA1 20 DECwriter Il l KSR ...... 2.295 220 
LA1 20 DECwriter Ill RO. 2,095 200 
VT100 CRT DECscope .. 1,695 162 
VT132 CRT DECscope . 1,995 190 
Tl745 Portable Terminal . . . 1,595 153 
Tl765 Bubble Memory Terminal 2,595 249 
Tl Insight 10 Terminal ..... . . 945 90 
T1785 Portable KS R, 120 CPS . 2,395 230 
Tl787 Po rtable KSR , 120 CPS . 2,845 273 
Tl810 RO Printer 1,695 162 
Tl820 KSR Printer . 2, 195 211 
DT80/1 CRT Terminal .. 1,695 162 
DTB0/3 CRT Terminal 1.295 125 
DT80i 5L APL 15" CRT 2,295 220 
ADM3A CRT Terminal .. 650 62 
ADM31 CRT Terminal . 1,095 105 
ADM 42 CRT Terminal 2,195 211 

945 91 
1,095 105 
1,295 125 

895 86 
1,075 103 

Letter Quality, 7715 RO .. . . 2,895 278 
Letter Quality, 7725 KSR .. 3,295 316 
2030 KSR Printer 30 CPS 1,195 115 
2120 KSR Printer 120 CPS . 2,195 211 

715 69 
895 
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TEST DRIVE THE 
NEW MADZAR Z. 

PER MONTH 
2' MOS ~MOS 

s 58 s 40 
53 36 
58 40 

122 83 
112 75 
90 61 

106 72 
85 58 

138 93 
53 34 

128 86 
152 102 

90 61 
117 80 

90 61 
70 48 

122 83 
36 25 
58 40 

117 80 
51 34 
58 40 
70 48 
48 32 
57 39 

154 104 
175 119 

67 43 
117 80 
39 26 

32 

THE LOW MILEAGE1 
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 free 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 
MADZAR Corporation. 37490 Glen moor Dr., 

M 
MAD ZAR 

Fremont , CA 94536 , (415) 794-7400 . CORPORATION 
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lalendar 

3-5 COMPEC (Computer Peripheral and Small Systems 
Exhibition), Olympia, London. Contact: British Infor
mation Services, 845 Third Ave., New York, N. Y. 

10022, (2 12) 752-8400. 

3-13 China Comm '81, Beijing (Peking), China, sponsored 
by the communications division of the Electronics 
Industries Association and the National Council for 
u.s. -China Trade. Contact: Clapp & Poliak Interna
tional, 7315 Wisconsin Ave., Washington , D.C. 20014, 
(301) 657-3090. 

5 Invitational Computer Conference, Amsterdam, The 
Netherlands. Contact: B.J. Johnson & Associates, 
Inc., 2503 Eastbluff Dr., Suite 203, Newport Beach, 
Calif. 92660, (714) 644-6037. Other dates and locations 
available. 

9-10 International Electronics Packaging Society Na
tional Convention, Cleveland , sponsored by the IEPS. 
Contact: William Jensen, Methode Electronics, Inc. , 
7444 w. Wilson Ave., Chicago, Ill. 60656, (3 12) 
867-9600. 

9-1 1 ACM '81 Conference & Exposition, Los Angeles, 
sponsored by the Institute of Electrical and Electron
ics Engineers, Inc. Contact: Toni Shetler, Chairman , 
Association for Computing Machinery '81, P.O. Box 
24059, Village Station, Los Angeles, Calif. 90024, 
(2 13) 536-9735. 

9-11 The Association of Data-Processing Service Orga
nizations 55th Management Conference and 21st 
Annual Meeting, Las Vegas , Nev. Contact: Tom 
Farewell , ADAPSO, 1300 N. 17th St., Suite 300, 
Arlington , Va. 22209, (703) 522-5055. 

9-12 lsratech '81 , Jerusalem , Israel. Contact: Shmuel 
Ben-Tovim, Israel Trade Commissioner, Government 
of Israel Trade Center, Empire State Building, 350 
Fifth Ave., New York , N.Y. 10118, (2 12) 560-0660. 

9-1 2 IECI '81 Seventh International Conference and 
Exhibition on Industrial Control and Instrumenta
tion, San Francisco. Contact: LeRoy Bushart , FMC, 

328 Brokaw Rd. , Santa Clara , Calif. 95052, (408) 
289-3871. 

9-12 Eighth Annual Computer Security Conference, 
New York. Contact: John C. O'Mara, Executive 
Director , Computer Security Institute , 43 Boston 
Post Rd., Northboro , Mass. 01532, (6 17) 393-3663. 

10-1 2 Midcon/'81 Show and Convention, Chicago, spon
sored by Regions 4 and 5 and Chicago and Dallas 
Sections of IEEE and Chicagoland and Southwest 
Chapters of the ERA. Contact: Robert Myers, Commu
nications Counsel, Electronics Conventions, Inc. , 999 
N. Sepulveda Blvd., El Segundo, Calif. 90245, (2 13) 
772-2965. 

11 -12 14th Annual Connector Symposium, Philadelphia, 
sponsored by the Electronic Connector Study Group, 
Inc. Contact: Electronic Connector Study Group, Inc., 
P.O . Box 167 , Fort Washington , Pa. 19034. 

13-15 Los Angeles Computer Showcase Expo, Los Ange
les, sponsored by Business Week and Data Co 11umwi
cations magazines. Contact: Peter B. Young, The 
Interface Group, 160 Speen St., Framingham, Mass. 
01701, (800) 225-4620. 
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They promise. We deliver. 
Multi--user. Winchester. Hard Disk 

We're complete. 
Small to medium-sized 
businesses get their data 
processing needs met by 
SDSystems computers. 
Flexibility is the watchword with 
this product range: 

D The MS-20. A single-user 
system with 2 Mb floppy 
d isk storage. 

D The SD-200. A single/ multi
user system (1 -5) with 2 Mb 
floppy disk storage. 

D The SD-605/610. A single/ 
multi-user system (1-5) with 
5/ 10 Mb Winchester storage. 

D The SD-700. A single/ multi
user system (1 -5) with 32-96 
Mb hard disk storage. 

You won't spend much time or 
money expanding your 
computer capabilities. From 
single to mult~user, from floppy 
to hard disk storage - modular 
additions eliminate costly 
system replacements. Now. 
And in the future. 

We've been tested. 
With years of experience, over 
25,000 computer boards and 
hundreds of computers 
installed worldwide, SDSystems 
has answers that streamline 
data processing needs. 

We deliver. Fast. 
Delivery time for any of our 
products is 30 days or less 
from date of purchase. They're 
all available. Today. 

CIRCLE NO. 29 ON INQUIRY CARD 

We're always there. 
SDSystems trains and supports 
a network of local dealers. 
Proven businessmen who offer 
a wide variety of SDSystems
approved, CPM-compatible 
applications packages, end
user training, and responsive 
customer service. 

Flexible. Fast Reliable. 
For more facts, call (214) 
34(}()303, or write SDSystems, 
Box 28810, Dallas, TX 75228. 

SDSvsTEMS 
A SYNTECH COMPANY. 





MMW IN WASHINGTON Mini-Miera World 

The RFI affair-new 
deadline, new uncertainties 

Much of American business 
stands to benefit from the Reagan 
Administration's concerted effort to 
"get government off the backs" of 
the American people. But this 
month, in a significant departure 
from Administration policy, com
puter manufacturers find them
selves facing a heightened federal 
profile in their business lives. Oct. 1 

was the deadline by which all new 
equipment lines had to conform to 
rigid radio frequency interference 
(RFI) standards dictated by the 
Federal Communications Commis
sion (FCC). 

The Oct. 1 date is the second of 
three included in the commission's 
policy adopted late last year. Since 
Jan. 1, equipment lines that entered 
production before the standards' 
initiation and that do not meet the 
new standards have had to carry a 
label stating that fact. And on Oct. 
1, 1983, all equipment, regardless of 
when it went into production, will 
have to meet the FCC standards. 

The regulations divide computers 
into two groups: Class A computers 
are those used in commercial 
markets; Class B computers are 
those purchased for home use and 
include electronic games. Before the 
date of initial production, manufac
turers are required to file a report 
with the FCC, verifying that they 
have tested the Class A computers 
and that they conform with the 
standards. Class B equipment can't 
be sold until a grant of certification 
is received from the FCC. 

In the sometimes curious mindset 
of federal regulatory agencies, the 
FCC regards its RFI policy as a 
natural extension of its legal 
responsibility to referee the use of 
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"The market is the best regulator," says 
industry representative Ron Wheatley in 
response to new FCC regulations . 

the electromagnetic spectrum, no 
matter where that responsibility 
may take it in the private sector. 
Indeed, few could argue that 
interference-free communications is 
a legitimate role for government in a 
society that has become increasing
ly dependent on the telephone, 
television and business radio. But 
the timing of the Fee's decision on 
RFI and the computer industry 
strikes some as being haphazard 
and even unjustified. 

The commission's initial foray into 
computer RFI came in 1976, about 
the same time the FCC was making 
similar efforts to regulate RFI in 
other kinds of equipment, such as 
cash registers and cable television 
hardware. 

But after an initial "notice of 
proposed rulemaking" was pub-

lished, which sought comment on a 
list of proposed regulations, the FCC 
abandoned the project for three 
years. Finally, in 1979, the commis
sion announced a complete set of 
standards to go into effect in July, 
1980. 

FCC spokesmen claim the reason 
for its go-slow-then-fast policy was 
due to fears that the growing home 
computer business might cause 
serious interference problems, not 
only with broadcast television, but 
also with more critical modes of 
communication. These officials cite 
examples of interference with police 
communications and at least one 
instance of interference between 
pilots and ground controllers at a 
u.s. Air Force base outside Wash
ington. "We caught it before it 
became a really big problem," says 
Herman Garland, an FCC engineer
ing adviser. 

But industry representatives 
offer a different explanation. They 
believe that the commission, stung 
by criticism of the way it handled 
the citizens'-band radio craze, 
feared a similar rush of complaints 
caused by massive radio communi
cations disruptions as computers 
proliferated, particularly in homes. 
Industry sources say the FCC, at the 
expense of industry, used isolated 
RFI examples to justify a wholesale 
federal intrusion into a process that 
was already evolving well. 

The proposed regulations stirred 
considerable controversy. Some 25 

parties responded to the 1976 FCC 
proposal, with most opposing the 
commission's tilling of these previ
ously unplowed grounds. Some 
groups, including the Computer and 
Business Equipment Manufacturers 
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Association (CBEMA), said they 
opposed the regulations, but sug
gested a set of standards if the FCC 
insisted on pursuing its goal of 
regulation. 

"We were moving in the direction 
of self-regulation," notes Ron 
Wheatley of CBEMA's council for 
regulatory affairs. "I think that if 
computer manufacturers were 
going to succeed, they would have 
to have their own standards. The 
market is the best regulator." 

In its haste to adopt its 
regulatory policy, the FCC accepted 
most of the suggestions CBEMA had 
offered, a concession that somewhat 
softened the blow to an industry 
unaccustomed to federal supervi
sion of its technical achievement. 
But industry insisted that the 
commission's original compliance 
deadline of July, 1980, was impossi
ble to meet. After another round of 
legal filing and counterfiling, during 
which industry argued in vain for a 
seven-year adjustment period, the 
commission finally ordered the 
series of deadlines currently im
posed. 

Regardless of when the regula
tions went into effect, there can be 
no doubt that they will have a 
significant impact on the industry 
and its customers. While he 
hesitates to cite specific figures, 
CBEMA's Wheatley believes the 
policy will have a "tremendous 
impact" on computer manufactur
ers. "Suddenly, we are being asked 
to comply with a whole new set of 
regulations that were not around 
before," he says. "There is bound to 
be an impact on our marketing and 
on our costs. We are going to have 
to build test sites, buy testing 
equipment and deal with a new 
environment of deadlines, defini
tions and paperwork." 

Such factors, says Wheatley, 
have caused uncertainties in the 
industry that can only intensify as 
manufacturers watch potential mar
kets slip away while waiting for a 
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certification from the government. 
In fact, the dynamics of the industry 
were a concern in the FCC's order 
implementing its RFI standards. 
The order stated that changes in 
technology, marketing and its own 
"increased familiarity" with com
puter products might be sufficient 
reason for the commission to 
"revisit" its policy. To monitor the 
industry, the commission has estab
lished a computing device panel to 

MINIBITS 

examine the effectiveness of its 
policy periodically, its enforcement 
and complaints about it. 

But it is far too early to know 
what impact the policy has had on 
the industry or its markets. Nor are 
there any early indications that the 
government, unlike its efforts to get 
government off the backs of 
numerous other industries, is pre
pared to allow the industry to police 
itself. -Arthur Hill 

ETHERNET STARTER KIT OFFERED 
Interest in Ethernet and UNIX is spawning a variety of products. The latest is 

available from 3COM Corp., Mountain View, Calif., which has introduced a 
"starter kit" for Ethernet aficionados and networking software for UNIX. 
3COM's Ethernet transceiver and starter package includes a designer's guide, 
a set of three transceivers with the required interconnect cables, terminators 
and a two-page summary of Ethernet's specifications and Digital Equipment 
Corp.-lntel-Xerox Ethernet specifications. Larry Hartge, 3COM president, says 
the starter kit will help speed design of Ethernet-compatible devices by 
answering questions about the design of line-driver/line-receiver circuits that 
link the transceivers and controllers. The kit sells for $2600. 3COM has also 
introduced what it claims is the first commercially available networking 
protocol software for the UNIX operating system. Aimed at large and small 
machines, UNET is said to run with any system using version 7 of UNIX. Written 
in c, UNET enables users to build virtual terminals, and features automatic 
pass-through and remote file-transfer capabilities. A program license fee of 
$7500 includes the license and one binary copy. 

INTEL CUTS BUBBLE MEMORY PRICES 
Following last year's 40 percent price cuts for the 1220-1 bubble-memory 

controller and the BPK70 1 M-byte bubble-memory subsystem, Intel Corp., 
Santa Clara, Calif., again slashed bubble-memory prices more than 40 
percent this year. The BPK72-2 prototype-kit price has been lowered to $995, 
with off-the-shelf availability. The volume price of the BPK70-1 and 1220-1 is 
now $595 for 5000-unit orders. The company attributes the price reductions to 
an increase in volume orders for 12- to 24-month periods and a move down 
the cost/volume learning curve as the company accumulates manufacturing 
experience. The company claims this year's $50-million magnetic-bubble
memory market will double to $1 oo million in 1982 and the number of units 
sold will quadruple. While the 1220-1 and the BPK70 are used primarily in 
industrial control , avionics and military areas, Intel expects markets for bubble 
memories to expand to such commercial areas as numerically controlled 
machine tools, industrial-control and geophysical applications. 

ASSOCIATION FOR SOFTWARE PROTECTORS FORMED 
Software piracy is a growing problem for developers, OEMS, consultants 

and end users. Software protectors don't usually get the chance to meet to 
share common problems and solutions. However, an Association for Software 
Protection, Inc., has recently been formed as a first step toward eliminating 
black marketing and the ignorance surrounding software licensing. Those 
interested in supporting or participating in the organization should write to: 
Robin Robinson, 2441 Honolulu Ave., Montrose, Calif. 91020 or Dale 
Coleman, s & H Computer Systems, Inc., 1021 17th Ave., S., Nashville, Tenn . 
37212. 
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If you're thinking small systems ... 

----·--- --

... 
-

put our technology behind your nameplate. 
Our competitive edge has always been our 
technology. Our ability to originate and apply 
innovative scientific and engineering ideas has 
made us a leader in the peripherals industry. 

It's easy to grow with Control Data. 

Everyone needs the kind of products that offer 
upgrade ability without expensive software 
modification. We've always stressed compatibility 
within our product lines. So that larger disk 
drives or faster printers can be integrated easily. 
And we have a broader range of peripheral 
products than any other OEM. 

But we don't stop there. We believe that 

service is just as important to the customer as 
the quality of our hardware. 

Quality in our OEM service and support, too. 

Our customers can rely on our maintenance 
organization of several thousand qualified 
customer engineers. And our spare parts depots 
are strategically located all over the world. 

Let us share the secrets of our success with you. 
We've learned a lot in building a billion dollar 
peripheral products business. 

Call us today. (612) 853-7600. Or write OEM, 
Control Data Corporation, HQN111, P.O. Box 0, 
Minneapolis, MN 55440. 

&J .::'\ CONTl\.OL DATA 
\.:. r::J CO~OR{\TION 

Addressing society's major unmet needs 
as profitable business opportunities 
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TB OUR 
DISK INTERFACE, 

TBIS 
Used to be, upgrading a single disk drive 

meant sinking a heap of money and man
hours into system redesign. 

The interfaces were that incompatible. 
Not anymore. Now, with the help of our 

SAl 400 intelligent controllers, every Shugart 
low cost drive has one common interface. 
Our new SASI™(Shugart Associates System 
Interface). 

Design it into your system once- then 
reap the benefits for generations to come. 

Add data storage. Beef up your product 
line. Upgrade or mochly All virtually at will, 
without the fuss and colossal cost of 
traditional hardware or software 
changes. 
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Fact is, thanks to SASI our 96-TPI 
Minifloppy TM looks the same to your system 
as our 14-inch Winchester Same status lines. 
Same controls. Same commands. 

But don't forget, at the heart of our new 
standard interface is something remarkable 
in itself. 

A Shugart SAl 400 series controller 
It performs all the automatic, high perfor

mance functions that your CPU shouldn't 
have to handle. 

Like error detection and correction, 
implied search and verify, and overlapped 

seek. Then there's data separation 
and sector buffering. Even 
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plug-in PROM diagnostics. 
It also gives you -without 

design overhead - all the 
electronics you'll need to 
slip in the perfect Winchester 
backup. Be it a floppy, 
Minifloppy or streaming tape. 

To ensure faster time to market-
and reliability consistent with eight years 
of industry leadership-every SAl 400 
controller comes already assembled and tested. 

And has for over a year 

technologies are destined to forge ahead, 
your Shugart SASI interface will always be 
around. And so will we. 

Creating products, not problems. 
For more information, contact 

Shugart Associates, 475 Oakmead 
Parkway, Sunnyvale, California 
94086. Or simply telephone us 

at (408) 733-0100. 
Hamilton/Avnet, authorized 

Whats more, our SA1400 family is available today 
With one interface, to fit every disk drive we make. distributor Shugart 

Or ever plan to make. 
Which means, simply, that whtle our 

Right from the start. 

COME AND SEE US AJ COMDFX 1100TH =150.; 
Sales and ~rv1ce locations Milpitas, CA Costd Mesa, CA Mmneapolis. MN Richardson TX. Frammqh<~m. MA Saddle Brook. NJ. Atlanta GA Toronto, Ontonn. nms. !--ranee. Murnch. Gt>rmany 
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Cameo Makes Your Micro 
Big Enough for Big Business 

When you want a data base for your micro that 
will grow as fast as you do - look to Cameo. 
Whether your business is commercial, educa
tional or institutional - for large inventories, 
massive mail lists, extensive accounts receivable 
and effective cash management - Cameo has 
the system to meet your needs. 

.. 
Installation and start-up is simple. Cameo's sub
system is compatible with most operating systems, 
eliminating the need for additional complex pro
gramming. Make Cameo your micro mass storage 
connection. Call today for the location of the dealer 
nearest you. 
*Apple, TRS-80 Model I & II, Heath H89 and most S-lOO's 

Cameo Electronics, Inc. 
1626 Clementine Street 
Anaheim, CA 92802 
(714) 535-1682 

European Distributor 
Cameo Electronic Vertriebs-Gmbh 
Escherstrasse 3, D-8121 Eberfing 
West Germany 

Cl 
Ol/V\EO 

Cameo's Cartridge Disk Subsystem provides 
reliable mass storage for most popular micros*. 
The Cameo subsystem gives you up to 100 times 
the storage capacity of floppies, while retaining 
the same flexibility that floppy media provide. 
With Cameo's system you can remove, copy and 
back-up massive amounts of data quickly and 
easily. And, byte-for-byte, cartridge disk mass 
storage is more economical than floppy disks. 
Even today's new technologies cannot give you 
the reliability, flexibility and back-up capability 
that Cameo provides. Tel: 8802-8363 TELEX: 59903 

SEE US AT COMDEX 

Sculptured Brilliance 
in Mass Storage 
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PRODUCT FOCUS llini·lliara lllarld 

IBM personal computer may 
be boon to service revenues 

Should IBM Corp.'s new personal 
computer win big in the personal
and small-business-computer mar
kets, independent software suppli
ers, distributors, retailers and 
potential plug-compatible system 
manufacturers will not be the only 
ones with dollar signs dancing in 
their heads. Organizations provid
ing service-including IBM and 
Sears, Roebuck and Co.-will be 
able to fatten service coffers, aided 
by the fact that both companies are 
household words. 

IBM, intends to support any 
product displaying its logo, includ
ing hardware and software. Non-on
site service charges will average 10 
to 15 percent of purchase price 
annually, which is in line with 
charges of other major manufactur
ers. If estimates made by various 
industry groups hold true, some of 
these charges could be applied to 
retail sales, which will exceed $1 
billion in 1984, according to a 
projection by Future Computing, 
Inc., Richardson, Texas. 

Neither IBM nor Sears has the 
overhead entailed by starting a 
service organization from scratch. 

IBM will service the products computer for $3500 to $5000, 
through its product centers under a including software. The centers will 
90-day warranty. An element- handle other office equipment, word 
exchange program will cover post- processors and personal computers. 
warranty maintenance. IBM will Purtell stresses that one supplier 
pick up any part, excluding the CPU, for all needs-hardware, software 
within a 30-mile radius of a product and service-will attract customers. 
center, and give the user a He admits that Sears will compete 
replacement until the original is with IBM somewhat in servicing 
repaired. The CPU is taken to the customers, but expects that the 
production center for repair. Rates competition will be viewed as 
are 10 to 15 percent of purchase helpful by IBM. "The people who 
price, and the cost of the 90-day sold the machine to the customer 
warranty period is deducted. are at the local store, which will be 

Sears views service as key in convenient," he says. 
merchandising a computer. "We Sears has a large service network 
intend to be premiere in servicing for its retail-store products, and can 
this type of product," says John M. use its technician-training centers 
Purtell, national manager of Sears and inventory-control procedures. 
Business Systems Centers, who Several service offerings are 
expects service operations to be waiting in the wings. For example, a 
profitable within one year. The five customer can take the product to 
centers are a new effort by Sears, the store or receive an on-site visit. 
and are being established in Boston, Charges for each service are not 
Chicago and Dallas. They are set, but are expected to be 
fashioned after IBM and Xerox competitive with IBM's. After the 
stores, and are distinct from regular 90-day free parts and labor warran
Sears retail outlets, some of which ty expires, the customer can choose 
sell Atari, Inc.'s personal computer. a flat-fee maintenance agreement or 
The centers cater to the small- service on a time and materials 
business user who will buy an IBM basis. -L. Valigra 

DEC INSTITUTES 'WAREHOUSE ON WHEELS' 

Digital Equipment Corp., a veteran in 
the service business, has examined a 
number of ways to maintain low-end 
products and to continue making 
money. Machines should be built so 
that they do not break, because more 
money is made when fewer machines 
break, says Henry Ancona, corporate 
marketing manager for DEC's Custom
er Services Organization, Maynard, 
Mass. The company offers a mainte
nance contract that is inexpensive to 
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the user and meets the user's needs. 
DEC has instituted a program, 

including hardware and software 
maintenance and instructions on 
using equipment, that is priced at less 
than $1 oo a month. Ancona says the 
service includes a toll-free hot line 
that can solve many problems. It also 
includes a "warehouse on wheels" 
program, in which hundreds of vans 
worldwide carry spares and a 
complete unit. Each van is manned by 

a field-service engineer. 
The company has also lowered 

customer-service costs , and last 
month began a carry-in program, with 
a pilot project in Washington, D.c. 
Customers can save as much as 
one-third of maintenance costs by 
carrying portable computers and 
word processors into DEC service 
centers. The company plans to open 
such programs nationwide, Ancona 
says. 
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Gaining market share 
is IBM's challenge 

IBM Corp.'s personal computer, a 
"market-share" product that some 
researchers project will achieve 
retail sales as high as $1 billion by 
1984, has set some new patterns, 
even within IBM. The giant's high 
degree of vertical integration re
versed itself when the company 
turned to outside sources to provide 
hardware, software, distribution 
channels and service. Many indus
try observers term the moves 
necessary if IBM wants to gobble 
market share and climb to the top 
slot. 

"IBM wants the personal comput-

er to be the most accepted IBM 
product ever," says C.B. Rogers 
Jr., vice president and group 
executive, General Business Group. 
GBG announced the company's 
lowest priced, low-end computer in 
mid-August. Prices for the personal 
computer, which is intended for use 
in homes, educational facilities and 
small businesses , start at $1565 (see 
"A glance at IBM's personal comput
er," p. 66). 

The company is on its way to 
becoming an even more widely 
known household word than it is 
now because the product's introduc-

/ ........... ,,, 

IBM's personal comp1Jter is positioned 
between the Apple II and Ill, models that 
have helped place Apple Computer in the top 
market slot. 

IBM's personal computer, priced at $1595 to $6000, is expected to gain significant market share. 

64 M INI-MICRO SYSTEMS/October 1981 



Kierulff Salutes Innovators In Electronics 

7 hr yrar ts 1833 , and Brrlrsh invtnlor 
and malhemalician Charles Babbage is 
hard al work in his London sludy on a 
nrw kind of machine. lls desi11n . and 
efforts lo rnr<e mont'\/ for 1/s conslruclion, 
will cnnrnmr /hr res! of hi< life. And ht 
will dir 38 years laler, a man broken by 
apparenl failure. Fifly lhou<and geared 
whrrls arran11ed on J.(100 axles will 
1'1'enl11a/ly be called for, a< will thousands 
of punchrd card< lo frrd lo the ins/ruction• 
behrmolh Pnwrr will br b~ steam. Final 
a«rmblv will remain a dream unrealiud. 
And more than a cenlury u•ill pass befort 
mence realizr< Iha! !hr Analytical Engine 
could hai>r fulfi/lrd ii< de<i11ner's purpose . 
lo solr•r any malhrmalical process known fo 
man. For Charles Babba!(e had invrnted 
tlir d111ital compulrr 

Checking 

Storing 

Dec1dmg 

Output 
printed 

or punched 

0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 
0 0 0 0 

0 0 

-- ---- --- ---- ---------------------------

1500 Lines Per Minute 
From Dataproducts. 

Immediate Delivery From Kierulff. 
Kierul ff h,1s th e entire 

Diltilproducts line of printers 
in stock right now. They 
are re,idy fo r immediate 
off- the-shelf de livery to 
ynu from 25 Distribution 
' enters ,icross the country. 

And good delivery on the 
e'.clus ive BP- l500 High 
Performilnce B,rnd Printer. 

New high speed line 
The BP-1500 is the First 

in a new high speed line that 
delivers 1500 lpm with a 48 
character set or 1200 lpm with a 
64 character set. The BP-1500 
combines minimal mai ntenance 

with millions of 
pages of output 
per year. 

Built-in 
diagnostic~ 

Also in stock 
is the 900 lpm 
B-900 Ba nd 
Printer, w hich 
provides excel
lent print quality, 
quiet and simple 

operation, and built-in diagnostics 
and parts interchangea bil ity. 

A variety of ~peed~ 
The fa mous 8-300 and B-600 

Ba nd Printers (300 lpm and 600 !pm), 
the M -120 and M-200 Matrix Printers 
(120 !pm and 200 !pm), and the le tter 
quality D-50 Daisy Wheel Pri nter are 
also ready for fas t delivery. 

Looking fo r quality and speed in a 
printer? Look to the dis tributor that 
gives immediate service. Look to 
Kierul ff fo r Da taprod ucts printers. 

11111~ KIERULFF 
A DIVISION OF OUCOMMUN INCORPORATED 

The Distribution 
Solution For The '80s 

Austi n, TX (512) 835-2090 Baltimore/ Philadelphia/Washington, DC. (201) 575-6750 Boston , MA (617) 935- 5134 Chicago, IL (312) 640-0200 Cleveland , OH (216) 587-6558 o r 
(800) 362-1921 / (800) 321-1436 Conn ect i cut (203) 265 -1115 Dallas , TX (214) 343- 2400 or (800) 442-1041 Denver, CO (303) 371 · 6500 Florida (813) 576-1966 
South Florida (305) 652- 6950 or (305) 463-4940 Greensboro, NC (919) 852-9440 Houston, TX (713) 530-7030 Los Angeles, CA (213) 725- 0325 or San Fernando Valley 
(213) 994·0316 Milwaukee, WI (414) 784-8160 Minnesota (612) 941·7500 New Jersey (201) 575-6750 New York (516) 365-3418 Orange County, CA (714) 731-5711 
Pal o Al to , CA (415) 968-6292 Phoenix , AZ (602) 243-4101 Portland, OR (503) 641-9150 Sacramento, CA (916) 924-8522 Salt Lake City, UT (801) 973-6913 San Diego, CA 
(714) 278-2112 Seattl e, WA (206) 575-4420 St. Louis , MO (314) 739-0855 or (800) 325-1039 Tuc son , AZ (602) 624-9986 Tul sa, OK (918) 252-7537 or (800) 722-3900 

INTERNATIONAL 
CALIFORNIA, Complon (213) 774-7364, 2301 E. Del Amo Blvd . 90220. TWX : 910-346-6319. Oulside LA Area (800) 645-5252 

NEW YORK, Hauppauge, LI (516) 273-8100, 330 Motor Parkway 11787. Telex : 1432333 
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tion resounded among consumers 
and the computer industry. Even 
Time magazine included an article 
about the product, in which 
computer-industry observers specu
lated about the creation of new 
businesses, such as software houses 
and plug-compatible vendors, all 
based on IBM's new product. Those 
observers expect top-seeded Apple 
Computer, Inc., which holds about 
25 percent of the market, to be 
bruised most by the newcomer. IBM 
claims it has adequate facilities to 
support the big demand, but will 
not comment on manufacturing 
volumes at its Boca Raton, Fla., 
plant. 

The personal-computer market is 

huge, according to figures from 
Venture Development Corp., 
Wellesley, Mass. voe projects that 2 
million personal computers priced at 
less than $10,000 will be shipped in 
1985, an increase from less than 
400,000 units in 1980. The fastest 
growing user segment will be 
business users, a category that is 
expected to increase 52 percent 
annually. Shipments of small-busi
ness computers priced at $5000 to 
$20,000 will increase about 33 

percent annually in the four-year 
period until 1984, reaching almost 
130,000 units in 1984, which 
represents about $2 billion. 

IBM's most formidable challenge 
may be to gain market share quickly 

and carefully among established 
competitors. To do this, the 
company has solicited outside help. 
"IBM has recognized that the 
third-party community is absolutely 
essential to. success," says a report 
by Future Computing, Inc., Rich
ardson, Texas. Although typically 
the source of all things to its buyers, 
IBM has turned to outside distribu
tors, software suppliers and service 
people for this product. The 
personal computer will be sold 
through ComputerLand dealers; 
Sears, Roebuck and Co.'s new 
business-machine stores (see "IBM 
personal computer may be a boon to 
service revenues," p. 63); the three 
IBM Product Centers in Baltimore, 

A GLANCE AT IBM'S PERSONAL COMPUTER 

66 

Even though IBM Corp. does not 
employ new technologies in its new 
personal computer, the product does 
include some impressive specifica
tion. It features total user memory that 
can be expanded to 256K bytes, a 
16-bit Intel BOBB µp, and a price 
competitive with similar computers on 
the market. 

The entry-level system, priced at 
$1565, includes 40K bytes of ROM, 
Microsoft, lnc.'s BASIC interpreter, 16K 
bytes of user memory with 9-bit parity 
check and power-on diagnostics. An 
RF modulator for links to a television 
and an audio tape-cassette player 
must be purchased separately. 

A business sytem with color 
graphics, two diskette drives and a 
printer is priced at $4500. Volume 
discounts ranging from five to 15 
percent, depending on volume, are 
available. 

"The 256K bytes of user memory is 
somewhat unique in this machine's 
price range," contends P.O. Don 
Estridge, director of entry systems 
business, IBM Information Systems 
Division , Boca Raton , Fla . The 
personal computer's price ranges to 
$6000, and will not compete with the 
model introduced about a week 
earlier, the System/ 23 Datamaster, 
which is priced at more than $9000 
and sold through 200 IBM branch 
offices. 

The personal computer has a 
detachable keyboard with a flexible 

6-ft. cable. The 256-ASCll-character 
keyboard is unique to this IBM 
product, and includes 83 function 
keys with 1 o keys for numeric entry 
and cursor control and 1 o keys for 
scrolling and editing. 

The basic system console includes 
sound and speakers, five expansion 
slots for added memory, a display, a 
printer, communications and game 
adapters . Two 51/4-in . floppy-disk 
drives, probably from Tandon Corp., 
can be used, each having 160K bytes 
of memory. 

An 80-cps dot-matrix printer, be
lieved to be an Epson America, Inc., 
MX-80, has a Centronics parallel 
interface, enabling printers such as a 
letter-quality NEC Information Sys
tems, Inc., Spinwriter to work with the 
system. An RS232 interface is also 
available. Two computers cannot 
share a printer. The monochrome 
display with a 25-line x so-character 
screen is manufactured to IBM 
specifications by an unspecified 
vendor in Taiwan . 

IBM chose the 8088 µp with an a-bit 
bus rather than the 8086 partially 
because it is economical to attach 
low-cost features to an 8088-based 
system, says William L. Sydnes, 
engineering manager for entry-level 
small systems, 1so , Boca Raton . 

Line and point graphics can be 
programmed into the computer by 
using the BASIC interpreter. As many 
as 16 colors can be used during 640-

x 200-dpi medium- and 320- x 
200-dpi high-resolution graphics 
modes. A plug-in card with the 
graphics and color capabilities has 
16K RAM, and can be linked to a color 
monitor using standard composite
video or direct-drive techniques. For 
example, a $1 ooo Hitachi color 
monitor was hooked by direct-drive 
monitor at a press demonstration 
given by IBM. 

The operating system was devel
oped by Microsoft, Inc. , and is called 
IBM personal computer oos . The 
BASIC interpreter is available in 
cassette, diskette and advanced 
versions. The cassette version is 
included in the 40K ROM in every 
system; the two other versions are 
optional. IBM intends to offer ucso 
P-System and CP/M-86 operating 
systems in the near future . A 
Microsoft Pascal compiler will be 
available this month. 

Communications include Teletype 
links to pair the system with a 
mainframe and forthcoming extend
ed-bisynch ronous 3270 emulation 
using EBCDIC. It probably will require a 
translation table to the ASCII personal 
computer, a spokesman says. 

Detailed specifications on the 
product, bus interfaces and additional 
cards are expected to be offered with 
deliveries this month, enabling other 
manufacturers to supply products for 
the system, possibly based on the 
Intel co-processors. 
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International Data Base Systems proudly announces 
the marriage of the relational and CODASYL approaches 

to data base management systems 
Now you can confidently 
build and m aintain super ior 
data base a pplica tions 
using a proven com bination of 
easy-to-use r elational concepts and 
practical, efficient CODASYL methods. 

Why have to choose between the CODASYL and 
relational approaches to data base management 
systems? International Data Base Systems has 
brought together the best of both worlds in SEED, 
the data base management system that works with 
you to control your company's information resource, 
increase its value, and reduce its cost. SEED does this 
by helping you save time, improve productivity, and 
reduce errors and wasted effort. And SEED does this 
in more ways, and on a wider range of operating 
systems and computers, than any DBMS available 
today. 

• SEED supports a variety of logical views, 
including flat file (relational), hierarchical, and 
network - or any combination of these. 

• SEED gives the data base designer a choice of 
methods for storing information and for 
representing the relationships among records. 

• SEED permits you to use a combination of 
chaining and indexing modes to facilitate data 
access. 

• SEED allows you to select the physical design that 
is most efficient 
for your appli
cations environ
ment, and tune it 
to keep it per
forming opti
mally. 

• SEED frees the 
end user from 
concern with 
the physical rep
resentation of 
the data or even 
the details of its logical structure. 

Once the data base has been specified, the user can 
retrieve information without knowing how or 
where it's stored. And data independence assures 
that an application is protected from changes to the 
data structure. 

• SEED helps you protect your data base investment 
by guaranteeing both the security and the integrity 
of your data base. 

SEED adds another level of password control to 
supplement the security features of your host 
computer, and SEED's powerful journaling 
facility lets you easily restore your data base after a 
crash or unsuccessful transaction. 

• SEED minimizes the memory requirements for storing and 
manipulating your data base, so it will cost less to maintain and 
may be accessed more quickly. 

• SEED runs on a variety of hardware, incluL .ig DEC® VAX®, 
DECsystem-JO®, DECSYSTEM-20®, PDP®- 11; IBM 
370/ 3000/ 4300; CDC 6000 and Cyber series; HP3000; Prime 
50 Series; Perkin-Elmer 3200; and MODCOMP IV and 
Classic. 

They' re not the simple dreams on which computer promises are 
based; rather, these are proven capabilities that deliver DBMS 
performance today in installations around the world, from New 
England to California, from New Zealand to Iceland. 

SEED helps data processing organizations of all sizes in many 
ways: • save time by adding new data and new applications 
without changing existing programs; • improve productivity by 
enabling programmers to devote their time to developing new 
applications rather than updating existing ones; • improve 
computer efficiency by storing data in less space, and reducing 
access time; • reduce errors by centralizing data management to 
minimize redundancy; and • simplify updates and help prevent 
inconsistency while also making it easier to protect the data from 
unauthorized access or alteration. 

SEED, KERNEL, HARVEST, BLOOM, VISTA, GARDEN and SPROUT arc trademarks of Intcmauooal Dua Base Sys1cms, Inc 

DEC, VA)(, DECsys1cm-IO, DECSYSTEM-20, and PDP are registered crademarks of Digital Equipment Corporation. 

Photograph courtesy of The Art Institute of Chicago 

International Data B,.se Systems, Inc. 2300 Walnut Street Philadelphia, PA 19103 215-568-2424 
Western Region 20675 Western Avenue Suite 204 Torrance, CA 90501 213-320-3680 
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The central part of the 
SEED DBMS is the 
SEED KERNEL - a 
CODASYL-compliant 
Data Description Lan .. 
guagc and Data Manipu
lation Language, en .. 
hanced by a group of 
utilities that help 
measure and improve 
performance. 

BLOOM is a non-pro
cedural report writer 
that produces detailed, 
attractive output from a 
few simple instructions. 
You can specify report 
formats without concern 
about how to locate the 
data, and store and reuse 
such formats as desired. 

SPROUT is a batch 
processor for loading or 
unloading the data base. 
You can easily convert 
existing sequential files 
to a SEED data base, a 
SEED data base to a 
sequential file, or a SEED 
data base from one 
structure to a new 
structure. 

HARVEST is an excep
t ion ally easy-to-use 
query language that 
provides a relational-like 
interface to a SEED data 
base. HARVEST auto
matically navigates the 
data base, quickly 
locating and retrieving 
information. 

GARDEN is an inter
active Data Manipulation 
Language that serves as 
an applications develop• 
ment tool . You can 
update or verify the 
contents of the data base, 
or test the validity of a 
program procedure, 
without having to write a 
host language program. 

Introducing 

VISTA: 
V1ST A Is a ~ented appllcadom dcvetop. 
matt tool that leu you eaily deftnc "wlndow9" 
Into the data base, IO that even -iecbnlcal 
users can easily read and update IL VISTA 
operates on a wide variety of terminal iypcs. 

f i08S-2300-Wai:u;S1~Phtt.d;1;hi~PA'i9"i01-21S-568-24i4-, 
: l would like to learn more about the SEED Data Base : 
1 Management System. : 
1 o Please call me to discuss my specific requirements. 1 

0 Please send additional information on SEED and its : 
features . 1 

D Please add my name to your mailing list . 

Norn< __________ Title ________ . 

Com~ny _________ _ 

Addrcu __________ Tckphone ____ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cicy ___________ Statc __ Zip ____ I 

"' it .... ~~~c: ________________ o~:1::!..S!s!!':~-:EJ 





... expanding to eight 
Satellite Processors 
at down-to-earth cost! 
Make MICROMATION's MARINER your entry-level system. System expan
sion is easy and inexpensive; plug in another Satellite processor card, connect a 

terminal, and you have multiprocessor, multitasking lift-off! 
Each user has his own processor and 64K bytes of dynamic RAM, keeping 

MARINER performance up under loads that make single-processor sys
tems sag. A separate 4-MHz Master processor and memory hold costs 

down by managing the sharing of MARINER's built-in 22M
byte Winchester disk drive, 8-inch floppy disk and 1/4-inch 
streaming tape drive. 
There's nothing nebulous about MARINER's flexibility. Oper
ate with CP/M, MPIM, or the new, high-speed DBOS (CP/M 
compatible) and you'll have a galaxy of software available for 
applications. 

Program satellites with BASIC, COBOL, or FORTRAN, use them for word 
processing, general accounting, any of a multitude of tasks, each with complete 
independence. And MARINER's M/LINK modem communicates at 2400 baud 
on standard voice-grade phone lines, using SDLC, BI-SYNC, or X.25. Sounds 

universal? MARINER is. 
MARINER's attractive, freestanding cabinet houses the Master and up to 

eight Satellite processors. And it's only 14" x 20" x 29" in size, so it fits in 
beautifully, quietly, anywhere! 

Get a world of additional information about MARINER now by calling your 
MICROMATION dealer. If you need help in locating the dealer nearest you, 

or if you would like to hear about our special support program for systems 
integrators and OEM manufacturers, call MICROMATION now! 

1620 Montgomery Street, San Francisco, CA 94111 , 415/398-0289 TLX: 172457 

CP/M and MP/Mare trademarks of Digital Research, Inc. 
OBOS is a trademark of MicroConcepts, Inc. 
MARINER (Pat. Appd. For ) is a trademark ofMICROMATION, INC. 

The background to the MARINER system on the facing page is a photograph of the 
Lagoon Nebula, which can be seen with the aid of binoculars in the constellation 
Sagittarius. 

PALOMAR OBSERVATORY, CALIFORNIA INSTITUTE OF TECHNOLOGY, 
copyright by the California Institute of Technology. (Palomar Observatory photograph) 
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Announcing the new math for OEMs 
IBM 370 software goes right into our System 311 hardware. That 
equation gives you four big advantages. 

I. Total IBM compatibility. Both the 311 and 312 use the 370 
instruction set and run DOS/ VS, DOS/ VSE, OS/VS! and YM/ 370 
System Control Programs. That equation conserves your invest
ment in hardware, software and staff training. 

II. Better profit margins. The System 311 and its big brother, 
the 312, are available to you at savings of up to 50% of 
the comparable IBM 370/ 138, 4331-2 and 370/ 148 
mainframes. That kind of math is easy to 
understand. 

II I. A complete integrated system- not a PCM. 
The 311 and 312 have integrated controllers, so 
you don't have to use expensive IBM peripherals. 
Four-Phase ships the systems with disc and tape 
drives, communication devices, printers, card 
readers and a console CRT. All that adds to your 
profit margin. 

IV. Nationwide support. You can support users yourself, or take 
advantage of a Four-Phase service contract. We have over 1000 
service personnel in more than 130 locations across North America. 
If you like the way the new math adds up, call us at 1-800-528-6050 
extension 1599 (in Arizona call l-800-352-0458 extension 1599) 
and ask for our brochure on the Systems 311 and 312. Or complete 
the coupon below. 
IMM"S iOisl - - - - - - - - - - - - - - - - -:-- - - - -, 
I Four-Phase Systems. M/S 52·IOA 7. 10700 N. De Anu Blvd .• Cupertino. CA 95014 I 

Name Title I 
~~ I 
Address City I 
State Zip Phone I 

--------------------~ 

Ill Four-Phase Systems 
The Distributed Processing Company 
t!Y700 North De Anza Blvd .. Cupertino. CA 95014. 

SEE US AT INFO '81 BOOTH 2201 
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San Francisco and Philadelphia; and 
a Data-Processing Division sales 
unit for large-volume orders. IBM 
and the distributors will service the 
product and offer warranties . 

Microsoft, Inc. , developed the 
operating system, which is unique 
to this IBM product. IBM has also 
contracted with Digital Research, 
lnc., and SoITech Microsystems, 
Inc.' to add the CP/M-86 and UCSD 
P-System operating systems. IBM 
will offer some basic, but not 
extensive, application programs, 
including VisiCalc; EasyWriter 
word-processing software; Peach-

WHAT YOU GET FOR THE MONEY 

tree Software , Inc. 's general ledg
er, accounts payable and accounts 
receivable; and games. IBM is also 
looking for software from indepen
dent authors, who can submit 
programs to the company's ne\.v 
Personal Computer Software Pub
lishing Department, Boca Raton. 
Authors will receive royalty pay
ments on approved programs. 

Although the moves toward 
outside sources surprise some 
industry watchers, they are fre
quently heralded as wise decisions. 
"The companies that get into 
trouble are the companies that don't 

recognize their limitations," says 
Peter Lieu , an analyst with Arnhold 
and S. Bleichroeder, Inc. , New 
York. "I give IBM a lot of credit for 
getting outside expertise, and doing 
it carefully," he adds. He says IBM 
will employ the strengths of its 
name, manufacturing capabilities 
and and large-contract-negotiation 
skills as well. Part of the personal 
computer's competitive price stems 
from good prices allowed through 
large-volume contracts with outside 
suppliers, such as Epson America, 
Inc. , and Tandon Corp., which are 
believed to supply the printer and 

Company, 
Model Number 

Processor, 
Operating System 

Removable Storage; 
Hard Disk; Printer Internal Memory 

Display ; 
Color Display 

Apple Computer, Inc., 
Apple II 

Apple Ill 

Data General Corp., 
Enterprise 1000 

Hewlett-Packard Co. , 
HP125, model 10 

IBM Corp., Personal 
Computer 

Xerox Corp., model 
820 

72 

8-bit 6502A, DOS 

8-bit 6502A, SOS 

16-bit MicroNova 
MN602. Enterpri se OS 

(MP/OS subset) 

Two 8-bit Z80As. CP/M 

16-bit Intel 8088 , IBM 
PC DOS and BASIC 

extension , CP/M-86 and 
ucsD· to come 

8-bit Z80 ; Level 2.2 
CP/ M" ($200), word 

processing CP/ M subset 
Wordstar· ($500) 

One 5Y•·in., 140K-byte floppy-disk 
drive· ($645) ; N/A through Apple ; 

RS232 serial' 

One built-in 5Y.-in ., single-sided , single
density, 143K-byte floppy-disk drive, 

can daisy-chain as many as three 
additional 5%-in . floppy-disk drives· 

($545 each) ; N/A through Apple ; 
thermal or serial 110· 

Two 51/•-in . dual-density, floppy-disk 
drives wi th 358K bytes of storage each; 

N/ A; 150-cps dot-matrix 

Two 5Y•-in. double-sided , double-
density floppy-disk drives, with 256K 

bytes of formatted storage each , two 8-
in . double-sided, double-density floppy
disk drives with 256K pytes of formatted 
storage each , instead of 5%-in . drives· 

($4330) ; N/ A; 120-cps thermal· 
($1210), 180 cps dot-matrix" ($3900) , 
40-cps daisy-wheel (32-cps for metal 

print wheel)" ($3900) 

Two 5%-in. floppy-disk drives, with 160K 
bytes of storage each' ($570), adapter· 
($220); N/A 80-cps dot-matrix' ($755), 

adapter' ($150) 

Two 5%-in ., single-sided floppy-disk 
drives with 94K bytes of unformatted 
storage each , two 8-in. single-sided 
floppy-disk drives with 300K bytes of 

unformatted storage each' ($3975, with 
display processor and keyboard) ; N/ A; 

40-cps daisy-wheel" ($2900) 

16K bytes of dynamic RAM , two 16K
byte segments totaling as much as 

48K bytes· ($100 each), one 16K-byte 
segment (totaling 48K to 64K bytes) 

plus card' ($200) 

128K bytes of RAM 

64K bytes of dynamic RAM 

64K bytes of RAM 

16K bytes of RA M, 40K bytes of ROM , 
16K-byte memory expansion· ($190) , 
32K-byte memory expansion· ($325), 
64K-byte memory expansion' ($540) 

64K bytes of RAM , 4K bytes of ROM 

24-line x 80-character; 16 low
resolution colors and 6 high

resolution colors (280 x 192 dots) 

24-line x 80-character ; yes 

24-line x 80-character; N/A 

24-line x 80-character; N/ A 

25-line x 80-character' ($345) ; 
user can add his own color 

monitor· 

24-line x 80-character ; N/A 
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floppy-disk drive, respectively. 
IBM , t hough, is making it s 

takeover bid in an established 
market. "IBM will have to strength
en its position with regard to 
distribution before Radio Shack and 
Apple will have anything to \Vorry 
about, " says Karen Horowitz in a 
report by Venture Development 
Corp., Wellesley, Mass. She says it 
will take time for IBM to ensure that 
the quality of service and support in 
its dealer and distributor network is 
up to IBM standards. It has taken 
Apple and Radio Shack several 
years to establish extensive distri-

Ports ; Bus 

Eight 1/0 slots (address 
decoded), four channels A/D 
conversion , three TTL inputs, 

four TTL outputs, sound output ; 
16-bit address , 8-bit 

bidi rectional data 

RS232 serial 1/0 ; enhanced 
Apple standard 

One printer. one RS232; 
standard MicroNova 

Two RS232 ; HP-IS-compatible 
(IEEE-488) 

Five expansion slots', RS232 
adapter', ($150), Centronics 

parallel printer· ($150) ; 
enhanced 8088 (Intel BK bus) 

Two serial , two parallel ; N/A 

Programmable 
Languages 

BASIC, Pascal," 
FORTRAN," COBOL," 

PILOT," Assembly 

BASIC, FORTRAN ', 
(Pascal available this 

month) 

Business BASIC' ($500) 

BASIC/125' ($325) 

Pascal compile r· ($300), 
BASIC interpreter with 

DOS 

C-BASIC-2' ($125), 
Microsoft BASIC' , 

COBOL 80 available on 
8-in . disk only· ($700) 

'Separate pricing in sing le-unit quantities 

MINI-MICRO SYSTEMS/October 1981 

bution channels, and she expects 
the same will be true of IBM. 

One of Apple's strengths is that it 
has 2500 authorized dealers that 
service its products and 300 

companies that have built hardware 
and write software for the comput
ers. Apple has supplied schematics 
to help outside vendors enhance its 
product, which , in turn, has helped 
increase its market penetration. 
"We think we have the best r ecord 
player , and we're glad there are so 
many record companies out there," 
says an Apple spokesman. He says 
the IBM product fall s between the 

Apple II and II I. IBM also intends to 
supply detailed specifications on 
most parts of the machine when it is 
shipped . 

Graphics Software; 
Word-Processing Software; 

Applications Software 

Apple Plot" ($70), languages 
have software command ; Apple 

Writer' ($75); The Controller 
(accounts receivable/payable , 
general ledger)" ($625), Dow 

Jones News & Quotes Report ' 
($95), Tax Planner· ($120) 

No, languages have graphics 
commands; Apple Ill Word 

Processor· (available in 
December), VisiCalc Ill, Mail List 
Manager" (available by year-end) 

Graphics/125' ($200) ; 
Word/125' ($500) ; VisiCalc ' 

($200) 

N/A; N/A; order entry' ($1000), 
accounts receivable ' ($1000) 

N/A, user-programmable in 
BASIC; Easy Writer· ($175); 

general ledger, accounts 
payable, accounts receivable' 

($595 each) 

N/A; Wordstar" ($500) ; 
SuperCalc" ($200 to $300), CP· 

M-based' 

The spokesman views entries 
from IBM and Xerox as devices to 
expand the market. He says that 
750, 000 personal computers are 
installed worldwide, and that there 
are 3. 5 million small businesses in 
the u .s. and 95 million households, 
so the market has barely been 
touched. He adds that the main task 
in selling computers now is educat
ing users. 

Ability to be 
Upgraded 

Cannot be upgraded to 
Apple Ill 

Can be linked by user to any 
system through RS232 porr 

Can be linked to HP3000 
with Link/125' ($150) 

Business BASIC, can also 
run on MicroNova, Nova, 

Eclipse, MV/8000' 

Company provides 3270 
bisynchronous EBCDIC link" 

Can be upgraded through 
860 sof tware, Ethernet 
compatibility to come 

- L. Valigra 

Distribution; Service 
and Support; Training ; 

Communications 

2500 authorized retail dealers ; 
user-installable, handled by 
dealers "; operator manuals, 

VT100 emulator· ($75) 

2500 au thorized retail dealers; 
user-installable, handled by 

dealers' ; operator manuals; N/ A 
through Apple, VT100 emulator 

to come 

Direct sales, OEMS, dealers. 
computer and office-equipment 
stores ; user-installable, month ly 
maintenance contract" ($27 per 

month), monthly on-site 
maintenance· ($48 to $68 per 
month) ; operator manual ; N/ A 

Six distributors , 130 retail stores ; 
user-installable, 90-day 

maintenance, monthly on-site 
service call' ($84) ; operator 

manual, video-disk training at 
dealer si te; N/A 

Computerland, Sears, three IBM 
product centers, quantity 
discounts available; user

installable , warranty', service by 
dealer varies with equipment, 
software service is 1 Oto 15 

percent of purchase price per 
year ; reference manual for 

BASIC , guide to operations; 
Teletype 3270 to co'me, 

asynchronous· ($40), adapter· 
($150) 

16 retail stores . more than 20 
new dealers and distributors, 
direct sales , user-installable , 

annual service and maintenance· 
($480) ; operator manual ; TTY, 

3270 to come 

Price 

$ 1330 

$4690 

$6250 

$7195 

$1565 

$2995 
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AMPEX GIVES DESIGNERS 
MORE CONTROL. 

Ampex has a simple solution to your 
need for either separate disk or multifunction 
disk/tape controllers. We give you full 
emulation on a single embedded board. 

Result: greater flexibility, lower costs, 
more control. That's because our new 
Constellation Series DEC and DG control-

you're assured full compatibility and 
efficient performance. 

DG EMULATION. The ADC-10 and 
ADC-20 are designed for Data General 
Nova* and Eclipse* systems. The ADC-10 
attaches SMD or CMD disk drives with full 
emulation. The ADC-20 supports both 
streaming and start/stop tape drives, as 
well as attaching SMD disk drives. Dual 
microprocessor design provides high 
performance control of all interfaces. 

DEC EMULATION. The ADC-11 and 
ADC-21 are both single-board DEC PDP-
11 controllers with the ADC-11 attaching 
SMD drives with full emulation. The ADC-21 
supports both streaming and start/stop tape 
drives, and also attaches SMD disk drives. 
Specify our Constellation Series. Control 
your costs as well as your design. 

For more information contact Gary 
Owen, Ampex Memory Products Division, 
200 N. Nash St., El Segundo, CA 90245. 
(213) 640-0150. 

AMPEX® lers are part of the Ampex "Subsystem" 
concept. It provides single-source buying 
for controllers, disk and tape units, so 

·NovaanctEclipsearetractemarksotoa1aGenera1 The Designers Choice. 
CIRCLE NO. 118 ON INQUIRY CARD 



INTERNATIONAL Mini·Miara Warld 

Rotating-memory devices 
move to optical reading 

By 1990, a surprising 39 percent 
of all information available on-line in 
rotating memory devices-2000 tril
lion bytes-will be read optically 
rather than magnetically. The lion's 
share of this capacity, about 1700 
trillion bytes, will be found in office 
systems, in which laser-based 
optical-disk units will account for at 
least two-thirds of all information 
held in rotating memory. This move 
to optical storage will dramatically 
reduce the relative importance of 
magnetic-storage devices as office 
systems proliferate. Floppy-disk 
drives will provide only 3 percent of 
rotating memory capacity by 1990 in 
office systems, compared with 71 
percent in 1980. 

These predictions are among the 
most startling made in a report on 
the worldwide market for electronic 
and electromechanical memories 
published by British consultancy 
MacKintosh International, which 
also has an office in San Jose, Calif. 
The report points out that the value 
of optical-disk drive sales will not 
grow as spectacularly as their 
storage volume because of the 
enormous low-cost capacity provid
ed by each unit. MacKintosh says 
that even in 1990, fewer than 1 
million optical drives will be shipped 
with a total value of less than $1.6 
billion, only 2 percent of all rotating 
memory sales. 

In contrast, more than 100 million 
floppy-disk units will be delivered in 
that year, with a total value of 
nearly $25 million. But most of 
these floppies will be used in 
peripherals, terminals and small 
computers rather than office sys
tems. 

In Europe, optical-disk systems 

MINI-MICRO SYSTEMS/October 1981 

are being developed by Nether
lands-based Philips NV and Thom
son-CSF, which is part of France's 
biggest electronics manufacturer, 
Thomson-Brandt SA. Both compa
nies plan to start selling their 
systems in 1983, both are develop
ing drives providing an on-line 
capacity of lOG bits on one 12-in. 
exchangeable disk, and both have 
their sights firmly set on the North 
American market as well as 
Europe. 

The Thomson product is being 
developed jointly by the French 
company and the San Jose firm, 
Optimem, which is part of Xerox 
Corp. subsidiary Shugart Associ
ates. A spokesman for Thomson in 
Paris says both companies would 
manufacture the drives and act as a 
second source to each other. Asked 
about the MacKintosh predictions, 
he said they were too conservative. 

Thomson sees small computer 
systems as a major application area 
for optical-disk drives, in addition to 
office systems. 

A spokesman for Philips at the 
company's Eindhoven headquarters 
says his company is talking to u. s. 
firms about OEM deals and joint
marketing agreements. The Philips 
drive is called a digital optical 
reader (DOR), and the company is 
developing an archival storage 
system linking with a 64-disk 
magazine. Philips is also working on 
a smaller version of DOR, accommo
dating a minidisk with a diameter of 
10 cm. But the Philips spokesman 
says this project is still in the 
laboratory stage. The 12-in. disk 
drives are being used in applications 
in various departments of Philips. 

Thomson estimates OEM prices 
for the 12-in. disk to be $3000 to 
$4000, while Philips is more 

A 12-ln. disk used on the Philips digital optical reader, 
showing enlarged section. Each drive holds 10G bits. 
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BLX modules create the board 
We've put the industry's broadest 

line of semiconductors on Multibus TM 

board level products. Now we've created 
SuperChip TM expansion flexibility which 
the competition can't even begin 
to match. 

The BLX solution-our low cost board 
level expansion for BLC users brings total 
versatility to SuperChip board system 
designs. 

On-board function expansion is 
accomplished by plugging any BLX module 
directly into sockets on SuperChip host 
boards (BLC 80/l lA, BLC 80/116, BLC 
86/128). Each host board can accept any 
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two expansion modules. 
Cost- and space-saving configurations 

are now just a matter of choosing the mod
ules which provide the best approach. 

Modules are available to expand board 
level capabilities with speech synthesis, 
analog output, fixed or floating point math, 
parallel 1/0, Serial 1/0, and 
prototyping. 

And soon the growing BLX line will ex
pand to afford designers even greater latitude 
in innovative system designs. 

All with a 12-month warranty. Our entire 
SuperChip line carries a full 12-month war
ranty-4 times the industry average. We can 
do this because our SuperChips have test-

ability designed in for our five-phase test 
program during manufacturing. 

Broad line innovation from chips to 
boards. Our established manufacturing 
capabilities and technical innovation from the 
chip up make us the logical choice for board 
level designs. 

For example, everyone has boards that 
compute and remember. There's no trick to 
that. But we also have SuperChip boards that 
translate (BLC-8488 Intelligent GPIB Control
ler), talk (BLX-281 Speech Synthesis) and 
measure (BLC-8715 & BLC-8737 Analog 
1/0). The fact is, no one else can touch us in 
board versatility. 

And now, no one else can touch us in 
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level versatility no one else could. 
board level expansion either. 

For more BLC and BLX SuperChip 
information, just clip and mail the attached 
coupon. 

SuperChips. Because man cannot live 
by chips alone. 

Supe<Ch1p 1s a trademark of Notional Sem1conduclor Corporation 
Mull1bus 1s a trademark of lnlel Corpo<ohon 

~National 
~ Semiconductor 

The Practical Wizards 
of Silicon Valley 

~lease send me ffle foll<>Mng SuperChip family information 
, 

I D Boards that talk BLX-281 National Semiconductor Corporation 
D Boards that measure 2900 Semiconductor Drive 

BLC-8715 & BLC-8737 Mail Stop 16250 

I 
D Boards that translate BLC-8488 Santa Clara, CA 95051 
D Entire BLC and BLX Product Line 
NAME __________________ _ 

I 
TITLE PHONE 
COMPANY _________________ _ 

ADDRESS~~~~~~~--~~~~~~~~~~~-
CITY STATE ___ ZIP ___ _ 

I 
I 
I 
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Mini-Miera World 

uncertain, suggesting about 
$10,000. Even at $10,000, the cost 
per bit would be dramatically lower 
than magnetic-disk storage. 

The enormous capacity provided 
by optical-disk drives will be soaked 
up by high bit-density information, 
such as facsimile and other digitized 
images and by archival data and 
text. The one big drawback with 
optical systems is that information 
cannot be erased after being 
written because the writing process 

involves the punching of tiny noles 
about 1 micron in diameter in the 
disk surface. But advocates of the 
technology point out that the 
enormous capacity makes it feasible 
to write an updated record on 
another part of the disk. 

The Philips DOR is a development 
of the company's video long-play 
system, aimed at the audio and 
video consumer market. One major 
difference is that DOR comes with a 
compact but very powerful diode 

DJ 'Al' Systems 
promotes 'The Last One' 

"It will be six months before 
people realize why our product is 
called The Last One," says Ray
mond George "Scotty" Bambury, 
chairman of DJ " AI" Systems, a tiny 
British software company that 
claims to have received at least $6 
million worth of advance orders for 
its µc BASIC code generator . 
Moreover, the U.S. has provided 
most of these orders. 

Advertised as "a computer 
program that writes computer 
programs," The Last One is "the 
last program you'll ever need,'' 
Bambury says. It asks program
mers questions in English and uses 
the answers to generate "a totally 
bug-free" program in BASIC, accord
ing to ads that appeared widely in 
the computer and general press for 
months before The Last One was 
formally unveiled in London in 
August. 

Bambury received thousands of 
advance orders as a result of his $1-

million pre-announcement advertis
ing campaign. He justifies his 
promotional policy on the basis that 
it has removed the need to 
incorporate physical anti-copying 
devices in the product. Many users 
who want it will buy it before 
software pirates will be able to 
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make multiple copies. At the same 
time, the legitimate customer 
benefits because he can make two 
backup copies of the product, saving 
himself the trouble of going to a 
dealer when a replacement copy is 
needed. 

DJ "AI" Systems , Ilmister, 
Somerset, threatens strongly to 
take legal action against any 

Chairman of DJ "Al" Systems, Raymond 
George "Scotty" Bambury: The Last One is 
"the last program you'll ever need. " 

laser head that can write and read 
information. The long-term impor
tance of optical-disk systems was 
underlined earlier this year when 
one of the world's biggest magnetic 
disk-drive manufacturers, Storage 
Technology Corp., took over Star 
Systems, the optical-disk develop
ment venture of Exxon Corp. IBM 

Corp. is also involved with optical
disk technology through Discovi
sion , its joint venture with 
MCA Corp. -Keith Jones 

customer who makes more than two 
backup copies; runs The Last One 
on any system other than the one for 
which it was purchased; or lends, 
hires or sells copies. Moreover, the 
product's user manual states that 
the company will "cheerfully and 
promptly" pay a reward of $5000 for 
information leading to the success
ful prosecution of any person 
infringing its rights to The Last 
One. The customer has to sign a 
user-registration card at the time of 
purchase to become a legitimate 
user and to receive any updates or 
newsletters. 

The company's U.S. marketing 
office in Los Angeles will enforce 
these rules in the u.s. And u .s. 
general manager Larry H. Downing 
says he is seeking dealers for the 
product. Dealers will be required to 
attend classes on the product and to 
sign an agreement laying them open 
to fines if they misrepresent The 
Last One. 

Bambury won't reveal how many 
copies of the product were ordered 
in advance of first delivery, except 
to say that the figure was well in 
excess of 10,000. Single-copy price 
in the U.S. is $600, plus local tax, 
with quantity discounts available. 
Bambury points out that DJ will 
demand payment only if a customer 
has received his copy or copies and 
has verified that the product does 
what is is supposed to. While 
standing by claims that The Last 
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"As OEMs discover the advantages of Quantum 8-inch 
Winchester drives, the demand grows daily. In Manufacturing, 

we're prepared to meet high-volume OEM commitments.'' 
A very manufacturable 
disk drive. 
Quantum 's 10, 20, 30 and 40-
megabyte Q2000 disk drives were 
designed to be built in high volume 
at low cost. 
Working as a team, Quantum 
design and manufacturing engi
neers created a drive that gives 
you better performance than the 
industry-standard 8-inch Win
chester, yet can be manufactured 
with simple, low-cost parts and 
fast , efficient production methods. 

Low-cost, high-volwne 
production. 
To meet your low-cost, high
volume delivery requirements , we 
designed our manufacturing pro
cess as carefully as we designed 
the drive itself . 

See us at COMDEX, Booth 191 . 

Our unique conveyorized " clean
air tunnel " combines the best of 
proven techniques for Winchester 
drive assembly. The drive is as
sembled on a conveyor line, so 
production is more efficient than 
with independent assembly sta
tions. And the laminar-flow clean
air tunnel completely eliminates 
the need for a large, expensive 
" clean room ;· cutting production 
costs and increasing worker 
efficiency. 

Specially-designed automated test
ing equipment thoroughly exer
cises each drive through all its 
functions, to assure highest quality 
while keeping labor costs down. 
Every manufacturing operation is 
planned for easy, smooth expan
sion to meet growing OEM re
quirements. 

ounn1um Driving down the cost of quality. 

In short , we 're geared for low
cost , high-volume production of 
quality disk drives that we're 
proud to deliver to you. 

Get to know Quantwn now. 
From manufacturing and engi
neering to marketing and cus
tomer service , Quantum has the 
very best people in the disk drive 
industry today. People who can 
help you plan an affordable growth 
path for your small computer 
systems. 

For details on Quantum 's low-cost 
8-inch Winchester drives, call our 
Western Region Sales Office at 
(408) 262-1100, or our Eastern 
Region Sales Office at (603) 893-
2672. Quantum Corporation , 1804 
McCarthy Blvd., Milpitas, CA 95035. 
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LAST ONE REDUCES CODING TIME 

The Last One does not remove the 
need to construct a program logically, 
but it does reduce coding time 
dramatically. The product's instruction 
manual requires considerable study, 
even for someone well-versed in 
programming. But once the program
ming approach has been mastered, a 
programmer can find out if it reduces 
BASIC coding time to one-half the time 
needed when writing lines of BASIC 
instructions-a claim that DJ "Al' ' 
Systems makes. 

The programmers' manual points 
out that the heart of The Last One is 
the flowchart-creation menu (FCM) . 
The flowchart is not a diagrammatic 
representation of a program's logic 
but a series of one-line descriptions 
defining the programmer's require
ments . The FCM presents the 
programmer with a list of as many as 
19 optional programming tasks , 
including programming for handling 
input from the keyboard , data output, 

One generates error-free BASIC 

coding, Bambury admits that an 
unskilled user could make a mess of 
a program. He recognizes a big 
difference between an error-free 
program and error-free code. The 
Last One generates lines of BASIC 

coding, which can be printed or 
displayed, but the company plans a 
direct machine-code-generating 

calculations and branching to other 
parts of the program. Seven file
processi ng modes can also be 
selected, including set-file pointer, 
input from file , write to file and search 
file . 

With the branching option , for 
example, a programmer is presented 
with branch on match, branch on error 
and conditional branch on yes/no-in 
which the operator answers a yes or 
no question and determines if a 
branch is executed. On selection of 
the option , the programmer is pre
sented with the question "message 
required?" to which he responds by 
entering the prompt that should be 
given to the operator and also should 
be incorporated into the finished 
flowchart. The program then asks 
"branch on yes or no Y/N?" to which 
the programmer answers by simply 
entering a v or N, according to which 
response causes the branch to 
operate. If N, the flowchart line 

version. The Last One product line 
includes versions for Tandy Corp., 
Apple Computer, Inc., Commodore 
Business Machines Corp., Ohio 
Scientific, Inc., and Sharp Inc. 
machines, and is compatible with 
the ubiquitous CP/ M operating 
system. It requires a 32K-byte or 
larger capacity machine, and all 
modules occupy llOK bytes of floppy 

David James, developer of The Last One, demonstrates the product at its introduction. 
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created by The Last One would be 
Ask user (followed by the prompt If NO 
branch) . 

The number of the line in the 
flowchart being branched to is 
unspecified until an FCM optional, code 
program, is activated. This leads the 
program to ask the programmer to 
complete miss ing parts of the 
flowchart, such as branch destina
tions. The programmer will be asked 
"In line NI should branch to?" to which 
the programmer responds with the 
destination line number. 

File selection and creation require 
the user to respond to messages such 
as "Do you want a new file for this 
program?" and "How many files do 
you want to build?" For each file 
required, the programmer will then be 
asked to provide information, such as 
a label ; the number of fields per 
record ; the label for each field ; 
whether the field is the date , 
alphanumeric or numeric. 

disk. 
Bambury's large car-tire distribu

tion business yielded the money he 
needed to develop and promote The 
Last One. He became involved with 
computers about four years ago 
when he installed a small system to 
run his company's accounts. Frus
trated by the costs and complica
tions involved in applications pro
gramming, he became interested 
about two years ago in the work of 
another entrepreneur, David 
James. James had become so 
engrossed in the development of an 
artificial-intelligence system that 
most of his own business interests 
had collapsed. Bambury liked the 
program-writing routines con
structed by James as part of his AI 

experiments, and Bambury decided 
to support him in their further 
development. Bambury established 
the company, and The Last One is its 
first product. Future enhancements 
will include continuous voice-recog
nition facilities to save program
mers from having to key responses. 

- Keith Jones 
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Century achieves a new milestone in space. 
The 160MB Marksman. 

Planned evolution: a logical, 
cost-effective extension of 
a complete line of Marksman 
Winchester disk drives. 

In just over two years, 
Century Data has boosted 
capacity of the Marksman 
eight-fold while cutting per
megabyte costs by a factor 
of three. 

Like the BOMB model intro
duced at this year's NCC, the 
new Marksman 160 incorpo
rates an improved head posi
tioning concept developed in 
conjunction with the Xerox 
Advanced Development 
Laboratory. 

A new torque motor and 
closed-loop servo system 
increases track density and 

improves data reliability. This 
motor boosts performance 
by 23 percent, yet fits in the 
same physical space as a 
stepper motor. 
Remarkably easy to interface. 

SMD or Marksman inter
faces are standard. 

It's also available with an 
embedded intelligent formatter 
Continued on next page. 



You finally found a supplier 
that can deliver 40MB Winchesters now. 

Century Data Systems. 
And what we'll deliver is disk 

drives. Not promises. 
In fact, Marksman 20 or 40 

MB Winchesters can be in your 
hands-in quantity-in a mat
ter of weeks from your order. It 
takes that long for some other 
suppliers to send you a letter say
ing your order's in backlog. 

Where time is of the essence, 
Century can go further. Not only 
will we deliver fast, we can ship 
intelligent Winchesters that can 
cut system integration time 
from months to days. 

And don't think you have 
to pay a stiff price for a proven 
product that's available now. 
The 20 and 40 MB Marksman 
drives go head-to-head on costs 
with similar-capacity disks 
of any size. 

In fact, you won't find a better 
cost per MB. Anywhere. Your 

Space Continued from first page. 

that typically enables systems 
integrators to interface to mini/ 
micro bus structures in less 
than a week. 

No more suffering through 
six months (or more) of in-house 
controller/ formatter design time 
and the resultant hidden costs. 
Most of the difficult work is 
already done. 

Century representative can tell 
you more. 
Highlights: 
Capacity: 20 and 40MB 
Transfer rate: 960KBS 
Avg. Seek Time: 65MS 

Century also provides the 
hardware application information 
and support to make your soft
ware job quick and inexpensive. 

The result: Your systems can 
be sent to market that much 
faster for a competitive leg up. 

Upward growth path ... 
the story of the Century. 

Start your customers out with 
20 or 40MB drives. Solid, proven 
products available in OEM 
quantities now. Then integrate 
Marksman 80s and 160s as their 
storage needs grow. 

With Century, an upper limit 
will be hard to find. 

Cost/performance ideally 
suited to minis and micros. 

Marksman 160 is a fixed 
Winchester disk with significant 

Error rates: 
Recoverable: < l in 10 10 bits 
Nonrecoverable: < l in 1013 bits 
Positioning: < 1 in 106 seeks 

MTBF: > 8000 hours 
MTTR: < 30 minutes 

cost advantages. It will be avail
able in various interfaces, with or 
without cabinets, embedded 
controller/ formatter, and power 
supplies. 

Call us now to reserve your 
evaluation unit. 

Highlights: 
Capacity: 160MB 
Transfer rate: 1280KBS 
Avg. seek time: 50MS 
Error Rates: 

Recoverable: < l in 1010 bits 
Nonrecoverable: < 1in1013 bits 
Positioning < 1in106 seeks 

MTBF: > 8000 hours 
MTTR: < 30 minutes 



The million dollar clean room. 
At Century Data, one particle 

of dirt a fraction of the diameter 
of human hair is considered 
absolute filth. So we spent a mil
lion dollars to make sure that 
kind of mess never contaminates 
our Winchesters. 

First, we built a clean room 
with two sections, each wrapped 
in a bubble of intensively fil
tered air flowing in a laminar 
pattern. In one section, we 
degrease disk, head and enclo
sure materials with freon. 

In the main clean room sec
tion, the actual assembly takes 
place on six clean benches. Each 
engulfed in its own additional 
bubble of even cleaner air. 

Our next task: making sure 
the people who assemble the 
Winchesters are clean enough. 
A surgical nurse would be 
too dirty. 

The only people that get into 
our clean room are professionals 
who have just been scrubbed 
and scoured. They wear surgical 
clothing, masks, hoods and 
special shoes. And they don't 
eat, chew gum, drink coffee, 
smoke or even sweat. 

The total effect duplicates 
the zero-error concept of manu
facturing used in manned 
space flight. 

Without that kind of clean on 
top of clean, you just can't be 
confident of a sealed disk drive. 
Especially when you think of 
that flying head, 80 atoms of air 
away from the whirling high
speed disk. Let just the tiniest 
fragment of a particle in, and 
it will not only threaten the data's 
integrity, it could even damage 
the components. 

Impressive as it is, our million 
dollar clean room is just one 
of many quality assurances that 
goes into a Century drive. 

We've put another three 
million dollars into the most 
sophisticated automatic test 
equipment, fixtures and software 
you'll find anywhere. 

It's all part of a continuous 
commitment to quality like noth
ing else you'll find in the industry. 

Centuey 
ready with 
SMD drives. 

Some manufacturers can 
keep you waiting a year or 
more for removable-pack disk 
drives. Especially if you need 
SMD interface capabilities. 

But not Century Data. 
Our removable-pack Tri

dent drives are available now. 
With SMD interfaces, as well 
as DTL/TTL's. From our 50 
and 80 megabyte table - top 
and rack- mountable models to 
our 300 megabyte free stand
ing models. 

Tridents are dependable, 
too. Our fully enclosed, spe
cially sealed contamination 
control system protects your 
data's integrity, even during 
preventative maintenance. 

We could go on. But the 
big plus is that you can get our 
Tridents. Fast. Which means 
you can start pushing sales out 
the door. Instead of stalling 
your customers with some 
story about how long it takes 
to get a drive with SMD. 

So don't risk your sales 
by waiting around for a disk 
drive. Talk to Century about 
Tridents, today. And get your 
systems up, running and out 
to your customer. 



Century goes for a quiet drive in the office. 
Computer 

systems were 
once confined 
to the com
puter room, 
along with all 
of the other 
devices that went with them. 
Tape drives, disk drives, 
printers and terminals were 
free to whirr, buzz, click and 
tap at will. 

But this is the age of office 
automation, when computing 
equipment is liberated from 
the computer room for face-to
face contact with secretarial 
offices and even executive 
suites. The problem: the clicks 
and whirrs and buzzes have 
to be left behind. 

Dedicated DP systems. 
Word processing. CAD/ CAM 
in engineering and design 
offices. Locally networked 
data bases. All of these appli
cations give Century Data a 
mandate to design and manu
facture Winchester disk drives 
that fit this new environment 
- not interfere with it. 

At Century, special equip
ment and engineering exper-

tise combine to bring quiet 
drives to the office. 

Anechoic is Greek for "no 
echo'.' It's also the name for 
our chamber specifically 
designed to test noise levels 
in Winchesters. Pyramid 
shapes laid over insulating 
materials capture and absorb 
sound within the room. 

Drive prototypes are placed 
within the anechoic chamber 
and put through their paces, 
while sound measuring 
devices read noise levels with 
laboratory accuracy. Drive
quietizing studies are made at 
the design stage-and veri
fied on production units -
enabling advances in engineer
ing toward the quieter drive. 

While one anechoic 
chamber is used for testing 

------------------------------------------------, 
For the full Story of the Century ... 

and reducing sound levels 
from rapidly spinning disks 
and head-positioning mech
anisms, another is used to 
measure emissions in the 
radio-frequency spectrum. 
With this precise way to mea
sure RF noise, we can 
improve our designs and 
reduce these emissions. 

Century's anechoic cham
bers are just two devices 
among many to help us make 
the better Winchester. It's 
all part of an ongoing multi
million dollar investment in 
the future of disk data storage. 

just check the information you want, and we'll send 
it to you right away. 
D Marksman: 160MB D Trident: 300MB Century Data Systems 
D Marksman: 80MB D Trident: 200MB 
D Marksman: 40MB D Trident: 80MB 
D Marksman: 20MB D Trident: 50MB 
D I would like an evaluation unit for one of the 
Marksman Winchester or Trident Removable- Pack 
Disk Drives listed above. Someone will contact 
me to make arrangements as soon as possible. 
Send to: Century Data Systems, 1270 N. Kraemer 
Blvd., Anaheim, CA 92806. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Please enclose your business card. MMS l 
I 

~------------------------------------------------~ 

Century Data Systems 
1270 N. Kraemer Blvd. 
Anaheim, CA 92806 

A Xerox Company 

North American Headquarters 
(714) 632-7500 
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Angusglow offers 
COBOL compiler 

A portable COBOL compiler devel
oped by British software company 
Angusglow Ltd. offers the possibil
ity of transferring COBOL applica
tions programs for mainframes and 
minicomputers to the new breed of 
low-cost, µp-based systems. 

Called Alpha COBOL, the compiler 
is being marketed in the U.S. by 20 
dealers that sell Alpha Microsys
tems Corp. µcs. The two versions of 
Alpha COBOL were developed for AM 
systems. One conforms with ANSI' 7 4 
standard COBOL and has been 
installed by about 60 AM users in the 
U.S. over the last year. 

The other version of Alpha 
COBOL, unveiled in July, is the first 
member of Angusglow's planned 
family of compilers for emulating 
various mainframe and minicomput
er COBOLs on a variety of multi-user 
µcs. Called the Plug Compatible 
(PC) family, its first member enables 
Data General Corp. 's interactive cs 
COBOL to be compiled on an AM 
machine, and AM's European dis
tributor in London has already 
signed a $1.5-million (£750,000) OEM 
order for multiple copies of the 
product. It hopes to capture 
DG-oriented systems integrators by 
the much lower cost of AM 
hardware. Also, DG-oriented soft-

David Pheasant, marketing director of Alpha 
Microsystems U. K., Ltd. (1.) and Leo 
Scheiner, managing director of Angusglow 
Ltd. sign $1 .5-million agreement covering 
OEM marketing of Angusglow's CS COBOL
compatible version of Alpha COBOL. 

ware houses should be interested in 
augmenting their base of prospec
tive customers with users of AM 
machines. 

Angusglow managing director 
Leo Scheiner says he is talking to 
manufacturers of other multi-user 
µcs who want to support the 
development of versions of Alpha 

COBOL emulating other major manu
facturers' COBOLs, including those 
of IBM Corp., Burroughs Corp. and 
Hewlett-Packard Co. Scheiner will 
not name his prospects but reveals 
that they include companies that are 
developing multi-user machines 
around the 16-bit Motorola 68000 
chip. 

Scheiner says a British vendor of 
systems based on the Digital 
Equipment Corp. LSI-11/23 proces
sor has also expressed an interest in 
versions of Alpha COBOL to run on 
that machine. But DEC has express
ed no interest. 

Companies interested in Alpha 
COBOL are small but rapidly 
growing µc manufacturers. "Ver
sions of Alpha COBOL for DEC 
machines would be very easy to 
develop because Alpha Microsys
tems machines are configured 
around the 16-bit MOS chip set 
originally developed by Western 
Digital Corp. for incorporation in 
DEC µcs." 

Scheiner stresses that the u.s. is 
the primary thrust of Angusglow's 
marketing efforts with Alpha COBOL 
because the U.S. is seen as the 
biggest market. End-user prices for 
the two versions are $1600 for the 
ANSI '74 and $3000 for the DG cs 
COBOL version. They both run under 
AMOS, Alpha Microsystems' operat
ing system. 

In Europe, both versions are sold 
by Angusglow and by Alpha 
Microsystems U.K. Ltd., European 

ALPHA COBOL: PORTABLE AND MULTI-USER 

The portability of Alpha COBOL is a 
function of its "compiler-compiler" 
features. A specification of the COBOL 
source code being processed is 
generated in an intermediate META 
language. Data sets are compiled 
from the specification during a phase 
called META compilation and drive an 
interpreter at source-compile time. 

Angusglow says it is useful to view 
the compiler-compiler as two data
driven interp;eters with a common 
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interface data area. On the input side, 
a parser interpreter is driven by data 
sets representing the source lan
guage syntax and semantics, and on 
the output side, a generator interpret
er is driven by data sets representing 
the target language or the machine 
language. A master control program 
controls the synchronization of the 
two interpreters. The same pair of 
interpreters can be used at both 
META-compile and source-compile 

times, but Angusglow believes that 
better performance is achieved if 
functions such as data-allocation and 
picture-parsing are embedded in the 
source compiler rather than being 
data-driven. 

Angusglow regards the compiler
compiler approach as particularly 
suitable for multi-user µc systems, in 
which compact coding is vital. The 
data sets produced at META-compile 
time are read only. 
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master distributor for the u .s. µc 
builder. The OEM agreement with 
Angusglow on the cs COBOL version 
covers a three-year period. While 
AMUK has revealed that it is worth 
$1.5 million, company marketing 
director David Pheasant will not 
disclose how many copies will be 
made over that period, mainly 
because it would indicate the size of 
AMUK's markup. 

Pheasant says that AM hardware 
for a typical commercial configura
tion will sell for £20,000 in Britain 
compared with £40,000 for equiva
lent DG hardware. This reduces the 

total cost of..the system from around 
£60,000 to £40,000. Regarding 
performance, Pheasant admits that 
AMUK has yet to benchmark test an 
AM machine against DG equipment, 
although he points out that bench
marks carried out by Interface Age 
magazine show that AM machines 
are faster than similar DEC PDP-11/ 
34 systems because of the efficien
cy of the AMOS operating system. 

Pheasant says AMUK plans to 
extend its Alpha COBOL marketing 
activities to include IBM mainframe 
users when an IBM COBOL version 
for AM machines is available. It will 

enable COBOL applications to be 
developed remotely from host 
mainframes, and batch communica
tions will be facilitated by IBM 
2780/3780 emulation software being 
developed by AMUK. 

Angusglow is not the first British 
software house to address the 
substantial market for µc COBOL 
compilers in Europe and North 
America. London-based Micro 
Focus Ltd. has been actively 
marketing its ANSI '74-standard CIS 
COBOL in the U.S. for several years 
through Micro Focus, Santa Clara, 
Calif. -Keith Jones 

Commodore in Europe 
supporting COMAL 

required. BASIC will be available in 
background on PETS with the 
COMAL board. The disk version is 
free, but Commodore plans to 
charge for the new board. No prices 

Commodore-Machines in Europe 
is supporting a structural language 
for educational applications called 
COMAL. The language is described 
as being "55 percent line Pascal," 
while offering BASIC-type interac
tive operating features , such as 
immediate syntax-error indication. 

COMAL is being used in the u. s. on 
a limited basis by owners of 
Commodore PET machines. But in 
Europe, the existing disk-based 
version is being used widely enough 
for Commodore to back the develop
ment of a COMAL ROM board for PET 
systems. The board might also be 
available later in a version for the 
company's new VIC µc series. The 
main problem with the disk version 
is that it occupies 26K bytes of main 
memory on a 32K-byte machine. 

COMAL was developed in Den
mark in 1974 to 1975 by professors 
Borge Christensen and Benedict 
Loefstedt. Christensen describes 
COMAL as a "kindergarten FOR
TRAN" and he believes COMAL's 
structure is sufficiently similar to 
Ada that it could also be considered 
a "kindergarten version" of the u . s. 
Defense Department's real-time 
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language. have been set. 
The existing version of the A small COMAL user group has 

language, COMAL '80, will be started in the U.S. under the 
enhanced with some significant leadership of Len Lindsay of 
extensions when it appears on a Madison, Wisc. A former Commo
ROM board. These will include dore employee, Lindsay is the 
facilities for calling external proce- founder of PET Gazette, a user 
<lures in different languages if publication. -Keith Jones 

SYSTEMS '81 AIMED AT COMPUTER PROFESSIONALS 
The closest thing to the National 

Computer Conference in Europe is 
the Systems Show, held once every 
two years in Munich, West Germany. 
Systems is the biggest exhibition in 
Europe aimed squarely at computer 
professionals with a direct interest in 
systems integration. 

Systems '81 runs Oct. 19 to 21 at its 
normal venue, Munich's vast Trade 
Fair Center, called Die Messenglade. 
Show organizers say Systems '81 has 
attracted more than 600 exhibitors, an 
increase of 30 percent over 1979. 

Around 150 of the exhibitors stand 
out as being North American-owned 
companies, including the West Ger
man subsidiaries of about 60 u.s. 
firms, such as Digital Equipment 
Corp ., Data General Corp . and 
Hewlett-Packard Co. The importance 
of the show for smaller American 
manufacturers is underlined by the 

huge joint exhibit sponsored by the 
u.s. Department of Commerce. This 
year, 10 companies will be taking 
space, many with the aim of finding 
distributors to cover West Germany . . 

Systems is also a useful show for 
North American-based distributors 
and systems integrators interested in 
assessing what European computer 
equipment manufacturers have to 
offer. European hardware builders 
tend to follow rather than to lead their 
u.s. counterparts in technological 
innovation, but this does not neces
sarily stop their being competitive in 
terms of price and delivery. 

For more information about Sys
tems '81 , telephone the organizers in 
Munich at 011-49-89-51011 , or telex 
them at 5212086 . For hotel informa
tion, contact the Incoming Tourist 
Service, Sophienstrasse 1-2 , 0 -0000 
Munchen 2 , West Germany. 
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AT SPERRY UNIVAC 
MINICOMPUTERS, 

WE BELIEVE 
THE ONLY GOOD OEM 

IS A HAPPY OEM. 
That 's why we work so hard to make our mini

computer OEMs and Systems Houses successful. 
Whether it be hardware , software, or even market
ing support, Sperry Univac delivers it all . 

That's why we're convinced that you, too, would 
be happy as a Sperry Univac OEM. Because , more 
than anyone else, we want you in our family-and 
are willing to offer a lot to prove it. 

Consider applications software. We provide 
access to field-proven vertical packages for a wide 
variety of markets. You can drastically reduce you~ 
development costs, and immediately enter a vertical 
market through one of these packages. 

HOTMAN, a hotel management system, is 
designed to meet all the requirements of the hotel 
industry. It 's a true total concept for both the front 
and back office areas, designed by hotel people for 
hotel people. 

MANMAN~ a manufacturing management 
system, is a complete integrated system with seven 
on-line application modules to cover every aspect 
of manufacturing operations. 

DART (Distribution and Accounting for the 
Retail Trade) is a package that gives retailers a com-

plete handle on their business. 
OPIC (Order Purchasing and Inventory Con

trol) is a comprehensive and completely automatic 
data processing system for distribution of mer
chandise as required for manufacturing, distributors 
and public warehousing. 

Imagine. You can serve a vertical market now 
-without the initial cost and time to develop a 
marketable package. That makes our OEMs success
ful-which makes us happy. 

And we don't stop with software packages. 
The SPERRY UNIVAC V77 minicomputer family 
has a member for just about any situation you 
can come up with. Not to mention the security of 
machines manufactured and maintained by one 
of the giants in the industry. 

In short, we've made it very easy for OEMs 
and Systems Houses to work with us. And if you 
know of anything else we can do, give us a call. 
We 'll listen. After all, at Sperry Univac we don't 
believe an OEM can be too happy. 

For more information, write Sperry Univac 
Mini-Computer Operations , Marketing Communi
cations, 17900 Von Karman Avenue, Irvine, CA 
92714. Or call toll-free 800/ 854-7517 (8:00 a.m. 
to 4:30 p.m. PST). In California, call 7141557-9398 
collect. 

s•=s~y..JL UNIVAC 
The Computer People Who Listen. 
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Technological leadership. 

One board, one bus, one way 
environment for the '80s. 

With Motorola MC68000 VERSArnodules, a 
single board offers all the functional versatility of 
competitive 16-bit systems at a fraction of the cost. 

With VERSArnodules and the powerful VERSAbus™ 
interconnect, there's maximum utility, expand
ability, reliability and maintainability for a 
wide range of industrial, communication, lab auto
mation and general business applications in one 
optimized system. 

With the complete VERSArnodule family of circuit 
boards, system software, packaging and accessories 
the microcomputer system engineer can apply the 
power and versatility of the MC68000 MPU at a 
high level of system integration. 

With VERSArnodules, you're into the '80s and 
beyond. 

Most Powerful Microcomputer 
The VERSArnodule Monoboard Microcomputer 

flagships the VERSArnodule family. Combining 
an MC68000 MPU, full VERSAbus interface, 
multiprocessor capability, substantial ROM/RAM, 
serial and parallel I/O and timer/ counter functions, 
it's easily the most powerful single-board micro
computer yet offered. For designs requiring up to 

128K bytes of ROM and RAM, plus two 
high-speed serial channels (up to 19.2K baud) 
and 40 lines of parallel I/O, this single board meets 
all system needs. Competitive approaches require 
two to four boards for the same capability, and, 
inevitably, more cost. 

Total Software Environment 
Many 16-bit applications, particularly in higher

performance, control-oriented areas, require a 
realtime, multitasking environment for efficient 
operation. By combining the ready-made RMS68K™ 
multitasking system software package with your 
VERSArnodule-based system, you can save the man
months of effort necessary to develop a system 
capable of managing resources efficienlly in real 
time. Time and money saved can be used to apply 
your expertise to development of application 
programs. 
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to a total, 16-bit system 
VERSAmodulesT~ 

New Generation Bus. 
Supporting a mixture of 8- to 32-bit MPU archi

tectures with high-speed transfer rates, VERSAbus 
offers a flexible, economical system bus ideal for 
industrial automation, communications or general 
business applications. VERSAbus is incorporated 
in the VERSAmodule chassis/ card cage backplanes 
and willingly accomodates multiple processors. 
Designed-in ease-of-use for tomorrow's upgraded 
systems saves money by obviating major hardware 
and software redesign. 

Inherent Reliability/ 
Maintainability. 

VERSAmodule products support an unmatched 
level of system integrity. This includes reliability 
of the MC68000 with its advanced architectural 
features such as exception-processing and 
interrupt handling. These allow for graceful 
handling of common system problems such as bus 
error, illegal instruction, divide-by-zero, privilege 
violation, spurious interrupt, etc. This "soft-failure" 
capability alerts operating personnel and, in many 
cases, allows recovery before critical failure. 
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Reliability ofVERSAbus-based systems is 
enhanced through power-fail detect and self-test 
features. AC-fail and power-down indication allow 
saving critical data in non-volatile memory through 
power outages. Self-test minimizes down-time by 
allowing manually-initiated self-test, when a 
problem is suspected, with failed boards indicated 
by on-board fault indication lights. 

Versatile Development Support. 
Unparalleled ease and efficiency in software 

development for VERSAmodules is yours through 
EXORmacs™ - a third generation 16/32-bit 
development system with state-of-the-art hardware 
architecture, advanced operating software and 
self-test capability. Pascal, FORTRAN and structured 
macro assembler allow choice of the language best 
suited to needs. A versatile, CRT-oriented text 
editor speeds up program preparation and modifi
cation. And a flexible linkage editor permits mod
ular, top-down system development. 

Again, less design time, lower cost and an earlier 
product operation date for a better bottom-line 
result. 

Send for a new VERSAmodule 
brochure. Motorola 
Semiconductor Products, Inc., 
P.O. Box 20912, 
Phoenix, AZ 85036 or call 
(602) 244-5714. 

Take a big step into the 
'80s with Motorola 
VERSAmod ules. 

Innovative systems 
through silicon. 

®MOTOROLA INC. 

·-----------------------1 TO: Motorola Semiconductor Products Inc., P.O . Box 20912. Phoenix , AZ 85036. I 
1
1 

Please send me information on VERSAmodules. 1
1 MMS 10181 
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Start-up firm joins 
growing Ethernet activity 

As Xerox Corp. 's Ethernet con
tinues to gain recognition and 
credibility as a powerful local area 
network (LAN) design, several 
companies are moving to provide 
Ethernet-compatible equipment in
terfaces. One such firm, Interlan, 
Inc., plans to offer board-level 
controller products by early 1982 

that will interface Intel Corp. 's 
Multibus and Digital Equipment 
Corp. 's Q-bus and Unibus proces
sors to Ethernet networks. 

While the start-up firm's founders 
say they won't be limited to 
Ethernet interfaces-other poten
tial products include broadband 
network interfaces, terminal con
centrators and intelligent gateways 
that link dissimilar networks-they 
say Ethernet offers the fastest 
growing and most attractive LAN 
market. Figures from the Yankee 
Group support this viewpoint. The 
Boston, Mass., market-analysis and 
consulting firm projects that 
140,000 Ethernet nodes will exist by 
1983, with 90,000 Datapoint ARC 
nodes representing the next largest 
LAN market. 

Located in Chelmsford, Mass., 
Interlan was founded by four people 
with impressive credentials for 
entering the Ethernet controller 
fray. President Paul J. Severino 
was formerly vice president of 
Engineering at Data Translation, 
Inc., and before that position, a 
member of Prime Computer Inc. 's 
original engineering staff. Patrick 
Clark, vice president of marketing, 
comes directly from Prime, where 
he was manager of business and 
market planning. Interlan's vice 
president of engineering, David 
Potter, was formerly manager of 
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lnterlan president Paul J. Sever ino : 
"Products like ours can help make Ethernet 
more successful." Future products will 
address additional LAN technologies . 

local-network hardware develop
ment in DEC's Distributed Systems 
Group. And Betsy Miller, vice 
president of sales, also comes from 
Data Translation, where she served 
as national sales manager. Outside 
board members are William Podus
ka, founder and president of Apollo 
Computer, and Russell E. Planit
zer, a partner of J.H. Whitney & 

Co. , the venture capital firm that 
has provided Interlan with its first 
round of funding. 

In discussing his company's 
prospects, Severino disputes the 
theory that Interlan's success 
depends on the success of Ethernet. 
Rather, he says, "The success of 
Ethernet will depend upon people 
like us providing products that 
support the network." As it 

happens, several other people are 
already developing and marketing 
Ethernet-compatible communica
tions controllers. With its Multibus, 
Q-bus and Unibus orientation, 
Interlan will clearly find its most 
notable competition at Intel and 
DEC. 

Intel already has a Multibus/ 
Ethernet board product scheduled 
for shipment this month. The 
company is also rapidly advancing 
toward its objective of producing a 
chip-level Ethernet interface, with 
the LSI product expected to be 
available next year. Other semicon
ductor manufacturers, including 
Mostek Corp., Advanced Micro 
Devices Inc. and Zilog, are also 
developing chip-level products. 

At DEC, development of an 
Ethernet interface compatible with 
the company's products is moving 
more slowly. John Adams, a 
manager of strategic planning and 
marketing at the company, expects 
two families of interfaces to evolve: 
one that is early to market and that 
doesn't incorporate the forthcoming 
LSI chips, and a second family 
developed around the chips once 
they become available. With a 
timetable calling for introduction of 
its first Ethernet controller during 
1983, DEC apparently plans to have 
its products fall within the second 
family. 

Meanwhile, Severino believes 
firms such as his own and 3Com 
Corp., Menlo Park, Calif., will be 
able to get a head start on the DEC 
market. And Severino isn't worried 
about future LSI chips obsoleting 
Interlan's product line. "The coming 
availability of chips is fine with us," 
he says. "They will allow us to put 

MINI-MICRO SYSTEMS/October 1981 





CIRCLE NO. 125 ON INQUIRY CARD 



more functionality into our prod
ucts." 

Prototypes of Interlan's first 
board products aren't due until the 
fourth quarter of this year, and 
exact specifications are not yet 
available. The products will provide 
both hardware and software sup
port, says marketing vice president 
Clark, who also indicates that OEMs 
and system integrators will com
prise the company's primary cus
tomer base. 

Despite Interlan's plan to provide 
extensive software support within 

Pat Clark, vice president of marketing at 
lnterlan, expects that OEMs eventually will 
make up 45 percent of the firm's market 
targets, electronic data-processing suppliers 
will make up 25 percent, system houses will 
account for 15 percent, Fortune 500 
companies for 10 percent and general end 
users for 5 percent. 

its products, Adams at DEC suspects 
the young firm's controllers won't 
provide as high a level of diagnostic 
and software capability as DEC's 
future interfaces. "We will provide a 
much more sophisticated system 
solution for integrators," he pre
dicts. "Interlan will be selling 
products to systems integrators 
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who have a high level of expertise in 
controller implementation. Those 
integrators who don't want to 
invest their own resources to 
develop diagnostic and software 
support will come to us." 

For companies not wanting to 
wait two years to come to DEC, 
other vendors besides Interlan will 
help to fill the gap. 3Com already 
offers a transceiver for Ethernet 
LANs, and the company is working 
on controller products "that will 
probably be competitive with what
ever Interlan comes out with," says 
Robert Metcalf, 3Com's president. 
Ungermann-Bass, Inc., Santa 
Clara, Calif., is already heavily 
involved in the interface market, 
and is Xerox's sole outside supplier 
of Network Interface Units (MMS, 
March, 1980, p. 49). 

The Ungerrpann-Bass units differ 
from those planned by Interlan and 
3Com because the Ungermann-Bass 
units are vendor-independent, 
RS232C devices rather than interfac
es designed for a specific bus, says 
Charlie Bass, vice president. He 
says such general-purpose control
lers are more useful because most 

LANs will have to support more than 
one type of bus equipment. 

Potter, Interlan's vice president 
of engineering, agrees there's a 
market for the Ungerman-Bass 
vendor-independent device, but he 
says that market consists primarily 
of end users, versus lnterlan's 
systems-integrators target. "Also, 
our approach of coupling tightly 
with a specific bus architecture 
allows us to exploit Ethernet's 
maximum capabilities, including its 
transmission speed." 

Whatever the differences be
tween the various products, howev
er, Metcalf at 3Com believes the 
market is so large, "that all 
approaches will do well." DEC's 
Adams concurs, drawing a parallel 
between the Ethernet interface 
market niches addressed by inde
pendent companies and the market 
for Unibus-oriented peripherals. 
"We sell a few products into the 
Unibus peripherals market, but it's 
not large enough for DEC to focus a 
lot of attention there," he says. "But 
the market is large enough to 
support a lot of smaller companies." 

-Dwight B. Davis 

Company forms and finds 
graphics substance 

Can a systems house that 
originally provided specialized, 
high-technology, end-user graphics 
successfully make it as a more 
broadly based OEM supplier? 

Three-and-a-half-year-old Form 
and Substance, Westlake Village , 
Calif., might succeed in making that 
transition, based on the strength of 
a graphics subsystem it has 
developed. 

The company hopes to occupy 
"the price range between very 
low-end, hobbyist-type, graphic
system setups and high-end , more 

expensive Tektronix- , Hewlett
Packard- and Genisco-type graphics 
setups," says vice president Gary 
Gelinas. 

FAS has made a cautious commit
ment to the OEM market. "At the 
moment, " says Gelinas, "our pri
mary push is toward the environ
mental community because we are 
one of the very few in the industry 
who are putting together µc and 
minicomputer systems for environ
mental data processing. Although 
there are companies that do data 
acquisition, we don't know of any 
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that do dispersion modeling on 
computers and provide the software 
package that we do." 

The next step in the company's 
OEM integration plans are to include 
other applications. FAS originally 
designed the graphics system, 
called the IM-1, to meet the needs of 
the pollution-control industry, in
corporating programmed minicom
puters and µcs to simulate environ
mental impacts, perform scientific 
calculations and provide graphic 
displays of results. The system's 
"interactively executable" software 
package includes interactive X-Y 

plotting, 3D contour plotting and pie 
charts. 

Gelinas says FAS sees the 
expanding OEM applications of the 
IM-1 as suitable to engineering, 
including the civil, mechanical and 
industrial fields. Looking at a 
broader spectrum, Gelinas predicts 
the system will fill general business 
applications, such as cost account
ing, trend analysis, sales distribu
tion and inventory control. 

The system features interface 
compatibility with several minicom
puters and µcs, including Alpha 
Micro machines, Digital Equipment 
Corp.'s LSI-11, Computer Automa
tion's NM4 and other s-100 comput
ers. FAS modifies the hardware to 
adapt the s-100 bus to the RS232 
standard. 

The IM-1 is an interactive, 
graphics-based computer system. 
Hardware is designed around an 
s-100 "Micro-Angelo" intelligent, 
high-resolution (512 x 480) graphics 
subsystem from Scion Corp. , Vien
na, Va. The subsystem comprises a 
zso-based graphics board with 32K 

bytes of RAM and an RS232 
interface. It also includes an 
IBM-style keyboard, a 15-in. moni
tor and subsystem software. A 
132-cpl Anadex printer is optional. 

Graphics software includes a 
variety of FORTRAN rv programs for 
environmental applications, such as 
air-quality simulations of complex 
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terrain, regional photochemical 
smog and pollution-level forecasts. 

The company's growth underlines 
the fact that it has substance. The 
name Form and Substance was 
chosen because company president 
Ralph Sklarew wanted to provide 
"the proper form for work of 
substance"-pollution control. 
Sklarew started the company with 
the idea of combining his interests 
in software, the environment and 
computing. He felt there was a need 
to clear up the confusion within the 
pollution-control industry about 

how to quantify pollution's impact 
on the environment. Some methods 
led to incorrect or inadequate 
environmental simulations, which 
were generally put forth in the 
proper form to meet government 
standards. 

Gelinas sums up the company's 
future this way: "We're attempting 
to breach the OEM market via our 
graphics terminal , and if that 
proves successful, we could push a 
complete system with data acquisi
tion for any application. 

-Nancy Love 

BOX SCOBE 01' 11.1.llJIIl\JGS 
This table, which appears every month, lists th e revenues, net earnings a n d earnings per 
share In the periods Indicated for companies In the computer indu stry and computer
related industries. 

ICcnllpany teriod Jlnenaea .. ~ •pl 

Burrougba 6mos. 6 / 30 / 81 1 ,590,644,000 53,575,000 1.29 
6mos. 6 / 30 / 80 1,408, 793,000 108,536,000 2.63 

Oom.pater~ 13wlt8. 7 / 3 / 81 160,196,000 6 ,014,000 .44 
13wlt8. 6 / 27/80 135,406,000 6,665,000 .48 

Da\um 6mos. 6 / 30 / 81 6 ,429,000 (82,000) (.04) 
6mos. 6 / 30/ 80 7,863 ,000 231 ,000 .13 

Doeatel 6moa. 6 / 30/ 81 29,386,000 2 ,210,000 .61 
6moa. 6 / 30 / 80 21,761,000 1 ,976,000 .60 

•-Sya\ema 6mos. 6 / 30 / 81 263,779,000 11,127,000 1.56 
6mos. 6 / 30 / 80 205,730,000 6,645,000 1.01 

•-qwell 6moa. 6 / 28 ( 81 2,615,100,000 123,700,000 6 .46 
6moa. 6129180 2,311,900,000 100,900,000 4 .63 

Informa\lon Be\rieval Sy1'8ma 6mos. 6 / 30 / 81 1 ,832,589 (504,078) (.13) 
6mos. 6 / 30 / 80 2 ,814,276 (71,818) (.05) 

ID'8111'9D\ .,,..... year 3/31/81 18,776,303 l ,690,681 .70 
year 3 / 31 / 80 14,492,301 486,672 .24 ! 

Managemen\ Aa1ia\ance 9mos. 6 / 30 / 81 240,567,000 6,652,000 .81 
9mos. 6 / 30 / 80 221 ,550,000 (2 ,341 ,000) (.29) 

Mohawk Dau lcienoea year 4/30 / 81 287,370,000 19,118,000 1 .60 
year 4 / 30/ 80 261 ,204,000 17,187,000 1.51 

:Wonb American :Philipa 6mos. 6 / 30 / 81 1,447,465,000 48,788,000 3 .64 
6mos. 6 / 30 / 80 1,094,184,000 32,250,000 2 .4 8 .. ....,. 63wks. 4 / 3 / 81 1,866,300,000 116, 758,000 4 .83 

63wks. 3 / 28/ 80 1,669, 700,000 77,138,000 3 .26 

Savin year 4 / 30 / 81 443,651,000 (2 ,212,000) (. 52) 
year 4 / 30 / 80 374,308,000 28 ,340,000 4.35 

lynem ID411Rriea 6moa. 6 / 28 / 81 26,733,000 3 ,260,000 1.00 
6moa. 6 1 29/ 80 17,082,000 336,000 .29 

UUima\e 3mos. 7 / 3 1/81 7 ,170,378 472,759 .08 
3mos. 7 / 31 / 80 2,938,8 11 157,082 .03 

Wantek 28wks. 7 / 4 / 81 32,348,000 1,360,000 .44 
28wks. 7 / 6 / 80 28,411 ,000 1,862,000 .65 

Wyle 6mos . 7 / 31 / 81 125,516,000 2,447,000 .4 3 
6mos. 7 / 31 / 80 133,756,000 4 ,281 ,000 .76 

hDl\b 6mos. 7 / 4 / 81 672,900,000 8 ,000,000 .42 
6mos. 6 130160 630,000,000 10,700,000 .67 
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The 
5000SX 
with: 
Capacity: 5.5 MB Wmchester Plus Two 
Mini F1oppies 

If you know our Series 5000 table top 
computer line, you know that good things 
come in small packages. 

'ow, with the introduction of the 5000 
SX, big things come in small packages. 

One integrated package can contain two 
double sided, double track density floppies 
plus a 5.5 megabyte Winchester drive. 

Speed: wad 20K in Less Than a Second 

Not only does our high performance 
Winchester subsystem include error 
detection with automatic error correction, 
its extreme speed is comparable to that 
of large main frame han:I disk systems. 

A 20K program loads in less than one 
second, about 10 to 12 times as fast as 
a floppy. 

We invite comparison with our com
petitors' Winchester implementation then 
you will see how a truly engineered solution 
speeds up your application programs. 

Extras: You'll Be Glad You Have Them 
The 5000 SX comes stand an:! with lots of 

extras, starting with a fully terminated SIOO 
mother boan:I . Add to that 64K dynamic 
RAM modules, with parity, of course, and 
receptacles for your CRT and Printer that 
tum on with the main power switch. 

Plus, convenient up front power reset 
switch, incoming power line filter and 
much more. 

Software: 
Operating Systems: CP/ M, MP/ M, 
Turbo DOS 
Languages: BASIC, FORTRAN, COBOL 
Application Packages: FMS-80, 
WORDSTAR, Accounting Plus, all 
tailored to operate on the 5000 SX. 

Quality: So Good, It's Warranted 2 Years 
There isn't room on this page to even 

scratch the surface of the IMS Inter
national story. 

However, our 2-year warranty is a dead 
giveaway that we produce rugged, top 
quality, professional equipment. We do 
things right the first time so they don't 
come back to us. 

The truth is, we have fewer returns 
within our 2-year warranty period than 
other manufacturers have within their 
90-day warranty periods. 

For full details and the location of your 
nearby IMS International dealer, call us 
today at (714) 978-6966. Or write: 

NTERNmlONAL 

We Build Compurers As lfYour Business 
Depended On Them. 

2800 Lockheed Way, Carson City, NV 89701 
Telex: 910-395-6051 

CP M & MP )1, TM of Digital Re;earch •'l\uboDOS, 
TM of Software 2000 • FMS-80, TM of DJR Associates • 
\l'ORDSTAR, TM of MICROPRO ·ACCOUNTING PLUS, 
TM of SYSTEMS PLUS 
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It takes real nerve 
to compare our 
1/4'' back·uP system 
""ith 1/2'' drives. 
It also takes 
67 megabytes. 
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HCD-75: so much 
for so little. 
Presenting the only W ' cartridge 
back-up system that'll go head to 
head with V2-inchers in the critical 
30-70 Mbyte range. 

The reason is simple. The 3M 
Brand HCD-75 Data Cartridge Drive 
System gives you 67 Mbyte per car
tridge formatted. No other cartridge 
drive gives you so much capacity. 

There's nothing medium about the 
medium, either. Each Scotch® 
DC 600HC cartridge is pre-recorded 
with permanent forward/reverse
reading block keys. They give you 
block-addressable storage. You get 
compact recording on all 16 tracks, with 
a density of 10,000 frpi , without rewinds. 

The HCD-75 system, including drive 
and controller, is about one-fifth the 
size of a W' tape drive. You don't 
have to put back-up and 1/0 plans 
on the back burner because of 
size constraints. 

Interchange for 
the better. 
Cartridges interchange quickly and 

easily. Tape-to-head alignment is 
ensured by a special sub-routine. It 
automatically aligns the read-write 
head and stepper motor controller 
to the tape edge each and every 
time the operator puts a cartridge in 
the system. 
There's brain to this back-up, too. 
First, all its functions are handled 
through its controller. And second, 
there's minimal host involvement, so 
host time can be freed up for more 
critical functions . 

All the reliability 
without high cost. 
You can run one HCD-75 drive off 
the controller, or two, or three, or 
four. You still get all the reliability of 
the high-priced drives. The HCD-75 
runs self-test routines to ensure 
proper operation. It gives you 
sophisticated error messages when 
faults are detected. 

Advanced error-detection/correction 
routines keep working to deliver 
extremely low error rates. The 
micro-processor controls the drive 
functions; so potentiometer 
adjustments are a thing of the past. 

CIRCLE N0. 127 ON INQUIRY CARD 

Back-ups to go. 
The total system- drive, controller, 
pre-formatted Scotch DC 600HC 
cartridges - is available to OEMs 
now. One at a time , or in evaluation 
quantities, you can take delivery on 
this reasonable, reliable, truly high
capacity alternative to W ' drives. 

As close as your phone. 
In fact, if you have been holding off 
on a back-up decision - or even if 
you haven't - make us put our back
up where our mouth is. 

Call toll-free 800-328-1300. (In 
Minnesota, call collect: 612-736-
9625.) Ask for the Data Recording 
Products Division. We'll give you the 
name of the 3M HCD-75 
representative in your area. He's 
just waiting for the chance to show 
off his latest, greatest back-up. 

Or write us at Building 223-5N, 
3M Center, St. Paul , MN 55144. 

3M hears you ... 

3M 





P•lllisllar·s La11ar 

Follo,.ing 
a 1Mestering trend 

From the Colorado Rockies to the Pacific Coast, the computer 
industry is probably growing faster than it is anywhere else in the 
u.s. Mindful of this westering trend, Mini-Micro Systems is expand
ing in that region. John Trifari, West Coast editor since 1978, has 
been promoted to Western bureau manager and will shift his base 
operations from Los Angeles to Cahners's San Jose, Calif., office this 
fall. John will join Larry Lettieri, who has been covering Northern 
California and the Pacific Northwest out of San Jose for the past 18 1--'"----"'...._---'-'._."--_ _.....,.....:::~ 
months. Trlfarl Vallgra 

John's promotion and move reflect our commitment to place editors in strategic locations that allow 
them to provide better coverage developments on the scene. He will coordinate the activities of three 
other California-based field editors: associate editor Lettieri, assistant editor Nancy Love in Los 
Angeles and another editor to be hired and located in Southern California. John's presence in San Jose 
will give him easier access to the growing number of disk-drive and small-system manufacturers in that 
region, and will free Larry to concentrate more closely on software and µp developments in the silicon 
strongholds from Oregon to Arizona and Texas. 

John will still travel to the growing computer and peripherals communities in the San Fernando 
Valley Orange and San Diego counties, and his efforts in those regions will be augmented by another 
editor to be named later. Having that additional editor will also enable all four western editors to follow 
the emergence of the computer enclaves in Colorado, Utah, Arizona and New Mexico. 

But the westering trend in the computer business isn't strictly a u. s. phenomenon. Japanese 
hardware manufacturers are making their presence felt in global markets with quality products sold at 
competitive prices. The Japanese presence is especially intense in the low-priced portion of the printer 
business. We've had several stories on the trend toward printers for small systems selling for less than 
$500, including those from the Japanese companies that are in that market. But now we're taking a 
first-hand look by sending associate editor Lori Valigra to Japan to report on printer technology today 
and in the future. 

Printers are an important part of Lori's beat. She has been covering these output devices since 
joining our editorial staff in early 1980. Most recently, Lori did the first story on a page printer from 
Delphax Systems in Canada (MMS, June, p. 179) that uses ion deposition to form characters. 

Her special report will appear in the January, 1982, issue--our sixth annual printer-survey issue. 

S. Henry Sacks 
Vice President/Publisher 
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THE WORKHORSE: 
THE COMET I. 
QUANTITY DISCOUNT 
SPECIAL OFFER ON ALL 
COMET I PRINTERS: 
It's the proven, reliable, lovable, 
no-frills, 100% duty cycle dot-matrix 
printer that ain 't got nothing much 
fancy, but ain't got nothing much to 
go out of whack. 10" carriage; 80 
columns (132 column compressed 
printing-switch selectable or soft
ware selectable). Industry standard 
(teletype) ribbons. At a price you 
can't say " neigh" to. 

EXTRA BONUS ON 
COMET I PARALLEL 
PRINTERS: . 
For each printer purchased, you w i 11 

receive free either a parallel card 
for an Apple II or II Plus or the the 
ADA-1600 IEEE converter for Com
modore. (Appoximate retail value
$150.00 for each .) 

Comet offers 4 character sizes and 
4 different alpha/Jets. The<).\· 7 dot 
111at1ixpmd11ces elem; shmp letters. 

A pin feed paper mechanism ll{OIV!S 

fonns al a speed of /0 LPS. 
Comet accommodates paper widths to 
254 mm ( /(/'). 

Front panel switches include SEL. 
L. F Switch and TO. F Suiftch. Indicator 
lamps signal Paper Emp~y, Select and 
Prm•er. 

EXTRA BONUS ON 
COMET I SERIAL 
PRINTERS: 
With the purchase of every ten 
Comet I seria I interface printers , 
you wi 11 receive one free . 

THESE OFFERS GOOD 
FOR A LIMITED TIME 
ONLY. CALL NOW 
I ·800·343·6833 
LEADING EDGE 

Operator has the option of Im/tom 
or hack /x1per loading 

I 
/ 
7 

Dealers: 
For immediate 
delivery on some of the 
industry's most popular 
computer products, just 
gi,ve us a call. 

LEADING EDGE PRODUCTS, INC. 
225 TURNPIKE STREET 

CANTON , MASSACHUSETTS 02021 
1-800-343-6833 • (617) 828-8150 •TELEX 951 -624 

CIRCLE N0. 129 ON INQUIRY CARD 
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A recent conversation with Andrew 
Knowles, vice president and group 
manager at Digital Equipment Corp. , 
both sobered and heartened me. In an 
interview that included questions 
about his major concerns as a top man
ager of a $3.2-billion corporation, the 
most critical concern he cited is u .s. 
industry's ability to compete in world
wide markets. 

Knowles says that u.s. auto manu
facturers lost sight of the fact that their 
products had to compete globally, caus

Edilarial 

ing a critical sag in the u.s. economy; a backbone industry allowed 
major market shares to go to non-u.s. auto builders who know how to 
sell and service abroad. "Detroit is the U.S. recession,'' Knowles 
maintains, "with 17 percent unemployment. We're in a dogfight 
globally, and DEC is set up to do that. The onus is on Detroit to 
produce competitive products,' ' Knowles says. 

In Knowles' view, Detroit's doldrums are part of a good news/bad 
news situation. The bad news, he says, is the worst he has ever seen 
it because of the apparent inability of so many u.s. manufacturers to 
compete overseas. The good news, especially for the computer 
industry, is that they're not rolling over and playing dead. "There's a 
lot of effort aimed at getting companies competitive again in the auto, 
semiconductor and appliance industries by improving productivity. 
Computers are important in their plans, making computers a bright 
light in the good news/bad news u.s. economy." 

But if an industry so essential to u.s. economic vigor as automo
biles can be badly mauled in international markets, what's to prevent 
the same thing from happening to this latter-day "bright light," the 
computer industry? In a word, service. Knowles points out that some 
38 percent of DEC's revenues comes from outside the u. s., and that a 
customer-service presence overseas is critical. We agree. DEC has 
almost 20 ,000 people in more than 400 worldwide service locations. 
Knowles says the company trains its service personnel in 19 nations 
and 17 languages. Significantly, that commitment is paying off 
handsomely for DEC; customer service accounts for some 25 percent 
of revenues. 

Few computer and peripheral companies can make a commitment 
to customer service of the same magnitude that DEC has, but those 
that don't consider service an essential ingredient of competition may 
see the bright light of their growth snuffed out under the bushel of 
those who do. 

~·=== Editor-In-chief 
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COMPUTER-AIDED SURGERY 
To the editor: 

The reader notes with some 
surprise the proclomation by Drs. 
Rogers and Fulton describing a 
dearth of CAD/ CAM technology 
application and rehabilitation engi
neering (MMS, July p. 147). Perhaps 
they are unfamiliar with the fine 
work emanating from the Massachu
setts Institute of Technology under 
the leadership of Dr. Robert Mann, 
Whitaker Professor of biomedical 
engineering. The MIT prosthetics 
laboratory provides an environment 
for prosthetic, microsurgery and 
computer-aided surgery advances, 
leaning heavily upon use of comput
er graphics simulation for efficient 
premanufacture testing. 

Anyone interested in automa
tion's role in the biomedical area can 
obtain a brochure from Dr. Mann's 
office, Room 3-144, Massachusetts 
Institute of Technology, 77 Massa
chusetts Ave., Cambridge, Mass. It 
describes several of the projects 
being conducted around the coun
try, with contributions from both 
academia and industry. It is 
entitled, "An Excerpt from the 
Annual Report, Academic Ye·ar 
1979-1980, Department of Mechani
cal Engineering." 
Abby Gelles 
Technology Consultant, Educator 
New York, N.Y. 

CP/M REBUTTAL 
To the editor: 

I was astonished by R.A. 
Baumann's letter (MMS, July, p. 
103). Mr. Baumann is right that in 
automating office functions, "the 
personal computer can pro
vide ... many times the level of 
performance improvement available 
from NBI/Micom/Wang systems." 
Beyond that, he is off base. 

I earn part of my living as a 
technical writer and part as a µc 
word-processing instructor. This 
puts me in the rather unusual 
position of being a WP consultant 
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and a WP user at the same time. I 
have had plenty of first-hand 
experience with what features 
make a WP system productive and 
what features do not. 

Mr. Baumann's reasons for re
jecting WordStar seem to have 
something to do with the time it 
takes to display text on the screen. 
That is a minor factor in most 
situations. 

On-screen formatting-the ability 
to display text in the format of the 
final printed document-is by far 
the most important productivity 
factor in most word-processing 
applications. It gives the user 
feedback as he works, making the 
formatting commands much easier 
to learn and apply. 

On-screen formatting is an area in 
which WordStar outperforms any
thing else available for µcs so far. 
Mr. Baumann ignores this point 
completely. 

But Mr. Baumann's garbled facts 
concern me far more than his 
opinions about screen displays. He 
dismisses WordStar as a hobbyist's 
system because "CP/M systems like 
WordStar are heavily screen-depen
dent." 

That statement is meaningless. 
CP/M is an operating system; it runs 
on both machines that communicate 
through a serial port, and machines 
that use direct screen I/o. Nor is 
WordStar inherently tied to CP/M, 

although it is currently implement
ed only under CP/M and compatible 
systems. 

It is ironic that Mr. Baumann 
cites the Apple as a machine on 
which word processors can "develop 
the user's throughput to a level not 
possible by traditional typwriter 
philosophies (like WordStar). " The 
Apple is an excellent hobby comput
er. There's no other way to describe 
a machine that has a 24- x 
40-character display, comes with an 
upper-case-only keyboard and 
boasts a disk capacity of 1 lOK bytes. 
Jonathan Sachs, Richmond, Calif. 

Intelligent'" 
Systems 

COLOR COMMUNICATES BETTER 

For a demonstration, 
contact one of our 
Factory Representatives 
Pacific 

Group Ill Electronics 
CA: San Diego 714/ 292-0525; Sunnyvale 
408/ 245-4392 

Thorson Company Northwest 
OR: Beaverton 503/ 644-5900 
WA: Bellevue 206/455-9180 

Thorson Company 
HI : Honolulu 808/ 524-8633 

Trans Alaska Data Systems 
AK: Anchorage 907/ 276-5616 

Mountain 

PAR Associates 
CO, WY: Denver, CO. 303/ 371-4140 
UT, ID, MT: Centerville, UT 801 / 292-8145 

Southwest 

Computer Peripheral Sales 
AZ., NV (Clarke Co.): Phoenix. AZ 
602/942-4025 

BFA Corporation 
NM: Albuquerque 505/ 292-1212 
TX (El Paso): 915/ 542-1762 

US DATA Engineering 
TX: Dallas 214 /661-9633; Austin 512/ 
454-3579; Houston 713/681-0200 
AR, OK: Broken Arrow, OK 918/ 252-9646 

Midwest 

Dytec North. Inc. 
MN, ND, SD: St. Paul , MN 612/ 645-5816 

Resource Data Systems 
IL (No.), IN, WI , IA (Scott Co.): Northbrook, 
IL 312/ 564-5440 

Digital Systems Sales, Inc. 
MO, IL (So.) KS, NE, IA (Excl. Scott Co.): 
Grandview. MO 816/ 765-3337; St. Louis, 
MO 314/946-0168; Wichita, KS 316/ 
685-9725; Omaha, NE 402/ 346-1039 

Lowry & Associates, Inc. 
Ml, KY, OH, PA (W ),WV: Brighton, Ml 
313/ 227-7067; Grand Rapids, Ml 616/ 
363-9839; Cleveland. OH 216/ 398-9200; 
Dayton, OH 513/435-7684; Pittsburgh, PA 
412/922-5110 

Southeast 

WA Brown Instruments, Inc. 
GA, LA, NC, SC, TN, AL, FL: Atlanta. GA 
404/455-1035; Mandeville. LA 504/ 
626-9701 ; Durham, NC919/683-1580; 
Columbia, SC 803/ 798-8070; Oak Ridge, 
TN 615/482-5761 ; Huntsville. AL 205/ 
883-8660; Orlando, FL 305/425-5505; 
Ft. Lauderdale, FL 305/ 776-4800; 
Melbourne, FL 305/ 723-0766; Ft. Walton 
Beach, FL 904/ 243-3189 

I ntron Corp. 
VA, DC,MD: Springfield, VA 703/ 569-1502 

Northeast 

J&J Associates, Inc. 
MA, ME, NH, VT, RI: Winchester, MA 
617/ 729-5770; Springfield, MA413/ 
737-6624; Goshen, CT 203/624-7800 

NACO Electronics Corp. 
NY (Excluding Metro NY/ L.1 .): North 
Syracuse, NY 315/699-2651 ; Cicero, NY 
315/ 672-3751; Fairport, NY 716/ 223-4490; 
Utica, NY 315/ 733-1801 

Technical Marketing Associates, Inc. 
NJ (No. ). NY (Metro/ LI. ): Hackensack, NJ 
201 /646-9222 

Miller & Dietz Co. 
PA (E.), NJ (So.), DE: Malvern, PA 
215/647-7373 
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lntecolor Drive· 225 Technology Park/Atlanta 
Norcross, Georgia 30092/ Phone 404/449-5295 

Un retouched photos of screens. 
This offer, not available through computer stores, 

expires 12/ 31 / 81 . U.S. domestic prices. 







You 've seen it 
happen -word processing 
and other electronic equipment 
suddenly acting up for no apparent rea -
son. One possible reason for a good 
percentage of your unexplained equip
ment malfunctions - static. 

Electrostatic discharge can dam
age delicate electronic circuits and 
cause loss of data and alteration of 
memory in computers and electronic 
office equipment - all of which can 
mean expensive service calls and 
even more expensive equipment 
down time. 

It takes as little as 500 volts; so little 
that you might not even feel the spark. 
Yet you can generate over 12,000 volts 
of static charge just walking across a 
carpet. Even on 
a vinyl floor, 
4000 volts 
is not un
common. 

3M 
Brand 
Static Con
trol Floor Mats can 
create an inexpensive 
"island of protection" 
around delicate electronic office equip
ment, harmlessly draining static charge 
from operators and other personnel . 

A 3M Brand Static Control Floor Mat 
can cost as little as a single static
caused service call. If it helps you 
avoid a single call , it can pay for itself. 

Static Control Floor Mats come in 
hard mats for easy movement of cas
tered chairs, and soft mats for com
fortable 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 Recordmg Products 01v1s1on. 

3M Hears You ... 

3NI 
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INFOSOFT'S I/OS 
To the editor: 

Mini-Micro Systems had a fine 
article on c/PM-compatible operat
ing systems written by William 
Vaughn (August, p. 173). He talks 
about three manufacturers (Cro
memco, Inc ., SD Systems and 
Mostek Corp.) that "have molded a 
generally accepted µc operating 
systems to their own use." The 
article talks about Multi/Os and I/OS 
sold by Infosoft; coos sold by 
Cromemco; SDOS and COSMOS sold 
by SD Systems; and M/OS-80 sold by 
Mostek, all of which are CP/M
compatible. 

The article does not make clear 
that InfoSoft's I/OS is the operating 
system that Cromemco, SD Systems 
and Mostek have molded for their 
use. InfoSoft is the basis for CDOS, 
SDOS and MIOS-80, as well as 
Infosoft's own Multi/os and Ilos. 
James Dart, Director of Marketing 
InfoSoft Systems Inc. 
Westport, Conn. 

MICRO FIVE STATS 
To the editor: 

I found your recent survey on 
small business systems to be highly 
informative . Unfortunately, the 
Microstar I, Microstar II and Series 
3000 were omitted in the product 
profile on small, multi-user business 
computers (MMS, June, p. 87). The 
following statistics represent Micro 
Five's business systems: 

• Model number: Microstar I, 
Microstar II , Series 3000 

• Word size: 8 bits, 64K 16 bits; 
128K bytes to lM byte 

• Number of users: two to 11 

• Disk storage capacity: 2.4M to 
54M bytes 

• Printer speeds: as fast as 600 
lpm, 60 to 225 cps 

• Programming languages: 
BASIC, COBOL 

• Typical price: $8500 to $46,000. 
Mark D. Lewis 
Vice President of Sales 
Micro Five Corp., Irvine, Calif. 

Wondering 
Where 

To Turn 
Next? 

Turn To 

Career 
Opportunities 
Section 

I 
Mini·Miara 

IVSll!RIS 
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A digital cassette tape that garbles up 
your data can gobble up your dollars. 

So to ensure you of accurate data that's 
free from distortion and damaging debris, 
we mold Ectype ™ cases and rollers 
entirely of Dupont's Delrin® acetal plastic. 
It's the toughest we can buy. And the 
most friction-free. It's also very resistant 
to abrasion, chipping and deterioration 
for long life. 

But it's not just the tape case that's 
tough. Our standards are, too. We certify 
every cassette tape we make. Not every 
other one. Our fussy technicians look 

for trouble every step of the way-from 
coati ng, to electronic testing to assembly. 
And our cassette tapes meet or exceed 
the standards of ANSI, ECMA and ISO. 
So to make sure it's better, make it 
Ectype. Call 1-800-843-9862 (In.Canada 
call 605-996-8200) for the name of your 
nearest distributor. 

© 1981 Syncom. d1vis1on Schwan's Sales Enterprises. Inc. 

SYNC8M® 
Your flexibe alternative 

Delnn os a reg1Stered trademark of E. 1 Dupont de Nemours, Inc. P.O. Box 130, Mitchel l, SD, 57301 
CIRCLE NO. 159 ON INQUIRY CARD 
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Improve your communication 
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with DEC. Just concentrate. 
We've earned our reputa

tion by designing and delivering 
dependable, easy to live with 
tape and disk controllers for DEC 
cpus . Products that really showed 
the industry how to do it. 

Now we've cleaned up the 
communications 1/0 morass, 
with a new DH-11 type multiplexer 
for PDP-11 and VAX systems. 
It duplicates all the features of 
DEC 's DH-11. And it goes well 
beyond , delivering improved line 
handling capabilities in a far 
smaller package and at signifi
can tly lower cost. 

You might say we're now 
doing for communications con
trollers what we've already done 

for tape and disk controllers -
applying the latest microproces
sor technology and some sexy 
design to give our customers the 
performance and reliability 
they deserve. 

Our newest achievement 
proves the point. To wit: just one 
hex size board , occupying a 
single Unibus slot, provides up 
to 64 lines for terminals, printers 
or other communications 1/0. 
That's eight times more efficient 
than the DEC approach 

And our unique system 
organization means maximum 
flexibility. You can daisy-chain 
up to four remote distribution 
panels, expanding in 8 or 16 
line increments all the way to 
64 lines. You can conf.igure any 
8 line group for an RS-232 inter
face, with modem control a stan
dard feature . Or you have the 
option of selecting a current loop 

The new Emu/ex CS-11/H really 
concentrates your cornmunicar1ons 
110 Jus1 one hex size board mu/11-
plexes up to 64 lines 
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interface. And because all your 
interface variations are made 
at the distribution panels , no 
additional hardware or cpu 
restructuring is needed when 
you add channels . 

You get everything you got 
from DH-11 , such as OMA on 
transmit operation and line format 
flexibility. Naturally, we're fully 
software transparent and run 
existing DEC diagnostics 

But we like to do everything 
we do just a little bit better than 
the other guy. So we boosted 
performance to 19.2 K baud per 
line. For peak traffic, we can 
"double fifo" to 128 characters 
per 16 lines. Multiple control-
lers can be added for increased 
capacity You get full 16-bit word 
transfers on OMA operation - not 
just byte transfers . And , of 
course , we've taken advantage 
of our system's high speed 
bipolar microprocessor to build-in 
extensive controller and channel 
self-test and fault indicators . 

We're concentrating on DEC, 
making the world 's best cpus 
even better with some ingenious 
controllers . We've done it for 
tape and disk interfacing . Now 
for communications 1/ 0 . We'd 
like to send you all the details we 
didn't have room to include here. 
So write or call Emulex Cor
poration . Or, if you just can't wait, 
contact the Emulex represen
tative , dealer or distributor near
est you . 

For immediate , off the shelf 
delivery contact our national 
distributor: First Computer Cor
poration ; Corporate Square , 
825 North Cass Avenue ; West
mont, IL 60559 ; 312/ 920-1050. 

3E 
EMU LEX 

EMULEX CORPORATION 
2001 E. Deere Ave . 
Santa Ana , CA 92705 
714/557-7580 
TWX 910-595 -2 521 
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FEATURE HIGHllGHTS 

I I 3 Like many other products, microcomputer operating 
systems are more expensive than they were a year 

ago. But this year 's offerings do reflect augmented processor, 
peripheral, memory and file-management capabilities. And, 
thanks to refinements in older versions and increased versatility 
in new offerings, operating systems have kept pace with the im
proved computational power of 8- and 16-bit microcomputers. 
The survey article that begins on p . 113 takes a look at these 
and other trends, and includes a comprehensive listing of 
microcomputer operating systems ... On p. 127, G. Scott 
Harris, president of Cybernation, Inc., takes you through "The 
ABCs of operating systems. " He compares an operating system 
to a well-organized machine shop and notes that the use of the 
storage crib, workbenches and machines can help explain the 
actions of OS disk schedulers, memory managers and central
processor schedulers ... A unique operating system is one of the 
key features in the Universe, a "supermicrosystem" just un
veiled by Charles River Data Systems. An article on p. 145 
details both the Universe and its UNOS, a UNIX-like operating 
system with all the attributes of that system and then some. 

I 3 9 System builders who want to cut the cost and time 
required to develop Z80-based systems can benefit 

from a new single-board development system from Americomp 
Consulting Co. This development system often eliminates the 
need for wire wrapping of prototypes and the cumbersome steps 
of software transfers, and sells for about half the price of con
ventional competitors ... Speaking of development systems, the 
Series 16 multiprocessor from C.M. Technologies, which is 
detailed beginning on p . 133, doubles as both a stand-alone 
development system for products to be built around the 
Motorola 68000 and as an 8-bit CP/M-based microcomputer 
offering 1 lM bytes of unformatted on-line storage. 

1.9 The stunning growth of the minicomputer/micro
computer market has been fed by both old and new 

applications. Software for small computers has followed in the 
footsteps of software for medium and large systems. Many pro
gramming languages have also become available. Now, database 
management, a classic feature of larger systems, is entering the 
minicomputer/microcomputer arena. Charles W. Bachman, vice 
president of Cullinane Database Systems, Inc., describes data
base systems and shows how they soon will be available for 
microcomputers . . . In a related article on p . 157, consultant 
Harvey M. Weiss surveys available DBMS products and gives a 
five-step procedure to help you select the one you need . .. On p . 
165, Andrew Burlingame of Prime Computer outlines the advan
tages of DBMS over a traditional file system, concluding that 
DBMSs offer control, ease of use and limited redundancy ... 
Still, a database is essentially a file system, and like any other 
file , it can be accessed in infinite ways. On p . 171, Honeywell In
formation Services explains that selecting the best combination 
from the ways to organize is difficult, but it is important 
because it aids in DBMS application . 
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MSC 8009 Microcomputet 
Wiii be lmpreased by the balance of 

atandardization achieved with this 
Multibus compatible, single board 

'.\'he'MSC 8009's capability starts wi!h 
.epeed, 4Mhz. Z80A microprocessor that 

then 80 additional instructions over 
« 8086 CPUs. Second, an on board 

t>lsc: Cootroller for up to four disc drives is 
• Third, a unique memory management 

ue allows futl utilization of up to 96K bytes 
d RAM/EPROM. And, finally, all 

1110 interfaces normally required for 
mk:rocomputer system applications are 

on the MSC 8009. For those who need 
transcendental arithmetic processing, an 
on board APU is available to add 

bility to our claim that the MSC 8009 is the 
8-bit microcomputer available today. 

Application 
The MSC 8009 Microcomputer provides the 
computational power, memory capacity, floppy disk 
controller and peripheral interfaces typically requ ired in 
"high-end" microcomputer systems. It is ideally su ited for 
floppy disk based , interactive systems running under 
CP/ M®. Because it is CP/ M compatib le, users can 
select from a wide range of off-the-shelf systems and 
applications software packages when configuring a new 
system. The MSC 8009 configured with an appropriate 
software package can be the heart of a range of systems 
from software development stations to word processing 
systems, to office management systems. When used in 
conjunction with other MSC 8009 microcomputers, MSC 
8901 memory management modules and MP/ Mor 
CP/ Net, entire multi-user, multi-tasking networks are 
possible. These applications can be "performance 
optimized" by the use of multiple processors. No matter 
what your application is, the versatility and power of 
the MSC 8009 makes it a welcome addition to the 
Engineering Laboratory, an office environment or on 
the production floor. 

Software Support 
Software support for the MSC 8009 
microcomputer is provided by the MSC 8800 
family of software development systems. These 
are among the industry's most cosl/performance 
opt imized systems. All MSC 8800 series 
development stations are complete systems 
including a MSC 8009 computer with 64K bytes of 
RAM , a floppy disk controller and peripheral 
interfaces. Mass storage is provided by two 8" 
double density disk drives. A CRT terminal and 
line printer are standard on all systems. Higher 
speed systems are available with multiprocessing 
capability. For highest performance, a 
multiprocessor based system is available with a 
semiconductor disk emulator. CP/M 2.2 with a 
universal BIOS that allows formatting and transfer 
of data between mixed drives is standard on all 
MSC 8800 series systems. Both assembly 
language and high level languages, including 
Basic and Pascal are available. 

Features 
D Multibus (IEEE 796) Compatible 
D 4 Mhz. Z80A Microprocessor 
D On board Floppy Disk Controller 
D 32K Bytes Dynamic Ram 

Expandable to 64K Bytes on board Ram 
D Socketed for up to 32K Bytes EPROM 
D User defined RAM. ROM and 1/0 addressing 
D Two RS232C Serial 1/0 PORTS 
D Eight Prioritized and Vectored Interrupts 
D One Non Maskable Interrupt 
D Three 16 bit Programmable Counter/Timers 
D Optional on board APU Provisions 
Mult ibus"' 1s a registered trademark of Intel Corp. 
ZBOA"' 1s a registered trademark of Zilog Inc 
CP/ M 2.2 1s a registered trademark of Otgital Research 



OPERATING SYSTEM S 

Operating 
syste111& cost1nore-

but also do more 
GEORGE KOTELLY, EON Magazine 

New and updated operating systems reflect suppliers' efforts to maintain 
performance parity with advances in 8- and 16-bit µc hardware 

Like many other products, µc operating systems 
(oss) are more expensive than they were a year ago. 
But compared with those we listed in Mini-Micro 
Systenis' last survey (MMS, October, 1980, p. 97), this 
year's offerings reflect augmented processor, peripher
al, memory and file-management capabilities. Thanks 
to refinements in older versions and increased versatili
ty in new offerings, operating systems have kept pace 
with the improved computational power of 8- and 16-bit 
µcs. 

This survey reflects several trends when compared 
with last year's products. Those trends include: 

• A swing to multitasking, multi-user and multi
processing capabilities in processor allocation/manage
ment, 

• The added capability of handling hard-disk drives 
in peripheral management, 

• Increased system - storage capacity in memory 

management and a focus on memory protection, 
• Increased availability of data security and protec

tion in file management, 
• Increased accommodation of networking in system 

support, 
• A preference for BASIC, FORTRAN, Pascal, COBOL 

and c in that order in language support with small use 
gains or losses for each language. 

Price is increasing 

Despite the importance of these t rends, though , 
price increases account for the most noticeable change 
in the operating systems covered again this year. 
Nearly one-third of these repeats carry a higher price. 
For most, the suppliers' increased cost of doing 
business has merely taken its toll. But in several 
instances, offerings exhibit extra performance along 
with their extra cost. 

OPERATING SYSTEMS COME IN THREE KEY TYPES 
This survey classifies oss in terms 

of user function. A development os, 
for example, produces software to run 
on the host µ.c or on another target 
µ.c . The target need not incorporate 
the same µ.p type if a user develops 
the software by means of cross 
assemblers or compilers. Examples of 
development oss include Intel's 1s1s, 
Omnibyte's ooos and Digital Re
search's CP/M. 

A real-time or process-control os 
governs industrial processes that 
place timing constraints on its 
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responses : Interrupts from these 
external processes signal the µ.c 
system, and if the system doesn't 
respond in a specified time, the 
processes become impaired or de
graded. Intel's iRMxao and iRMX86 
exemplify such operating systems. 

General-purpose oss usually deal 
with business or scientific applica
tions. Digital Research 's CP/M, for 
example, finds use in word process
ing , accounts-receivable generation 
and mailing-list maintenance. 

These os categories are arbitrary; 

many oss in the tables provide 
capabilities in all three areas . 

Another classification cuts across 
the three categories : an os can be 
further described as either a multi
user or a single-user system. 

To evaluate these os types ' 
suitability for an application , the os's 
ability to handle its primary manage
ment activities should be considered. 
These activities include allocating the 
four main system resources
processor time, memory, peripherals 
and files-on the basis of user needs. 
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The newer OSs represent a move from 
single-task, single-user versions to 
multitasking, multi-user and-in a few 
cases-multiprocessor types. 

Previously not available in many OS , such features 
as network support, hard-disk r/o and storage, multi
tasking and additional support languages and target 
µcs have been incorporated in more than half of the 
earlier products that underwent price increases. For 
example, network support now comes standard in 

REPRESENTATIVE MICROCOMPUTER OPERATING SYSTEMS 

Company 

American Microsystems, Inc. 

Apple Computer, Inc. 

Applied Systems Corp. 

Boston Systems Office, Inc. 

CAP-CPP Services, Inc. 

Centra l Data Corp. 

CGRS Mlcrotech 

Computer Design Labs 

Convergent Technologles 

Creative Solutions, Inc. 

Cromemco, Inc. 

Data General Corp. 

Dig ital Equipment Corp. 

Dig ital Research , Inc. 

FORTH, Inc. 
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OS Name 

AMIX 

D.O.S . 3.3. 

Sophisticated Operating System 
(SOS) 

O/S 

UMDS 

MicroCobol Business Operating 
System (BOS) 

2MOS 

CRS/DOS 

TPM 

CTOS 

Multi-FORTH 

coos 

CROMIX 

MP/OS 

DOS 

ICOS 

RSX-11M, RSX-11S 

RT-11 

CP/M 2.2 

MP/Mil 

MP/M-86 

polyFORTH 

Target Systems; 
Languages Supported 

AMI Phoenix 1, Intel lntellec, Motorola 
EXORciser, Tl 990/4; assembler, 

Pascal , FORTRAN 77 

Apple II, 6502; assembler, floating
point and integer BASIC 

Apple Ill ; assembler, BASIC, UCSD 
Pascal , FORTRAN 

8085 or 280, ASC/80 ; BASIC, 
FORTRAN , COBOL 

more than 30 microprocessors ; 
assembler, Pascal 

Series/1, LSl-11 , 8080, 8085, 8086, 
280, M6800 and 68000, Tl 9900; 

MicroCOBOL 

28000; assembler, BASIC , COBOL 

6502, Microtech 6502PD, Pet, Kim, 
Sym, Aim 

280, TRS-80; macro assembler, 
QSAL-structured assembly language, 

BASIC, APL, LIST, FORTRAN, 
COBOL, Pascal 

Convergent Technologies' 
desk-top minicomputers; 

8086, BASIC, Pascal, 
COBOL, FORTRAN 

8080 , 68000; assembler, FORTH 

280 ; assembler, BASIC, COBOL, 
FORTRAN, LISP, RPGll 

280A ; assembler, BASIC, COBOL, 
FORTRAN, LISP, RPGll and C 

microNova, Nova 4, MP/100, MP/200, 
MBC/2, MBC/3; macro assembler, 

MP/Pascal , MP/Fortran IV 

microNova and NOVA; macro 
assembler, BASIC, Business BASIC, 

FORTRAN IV 

CS/10, CS/20, CS/30; COBOL 

LSl -11 /2, 11 /23 ; macro assembler, 
BASIC, FORTRAN IV, FORTRAN IV

Plus, COBOL, BASIC-Plus II 

LSl-11 /2, LSl-11 /23 ; macro 
assembler, BASIC , multi-user BASIC, 

FOCAL, APL, FORTRAN IV 

8080 , 8085, 280; assembler, BASIC, 
APL, FORTH, LISP, FORTRAN, C, 

Pascal , PU 1, COBOL 

8080, 8085, 280; assembler, BASIC, 
APL, FORTH, LISP, C, COBOL, 

FORTRAN, Pascal, PL/1 

8086 ; assembler, PU 1, BASIC, 
COBOL, FORTRAN, Pascal , FORTH 

8080,8086, 9900,6800,6809,68000, 
1802, LSl-11, PDP-11 , NOVA 4, IBM 

Series/1, EXORciser, Tl 990, 
COSMAC; assembler, FORTH ; CP/M 

for 8080 and 8086 

Min. Hardware 
Configuration 

48K bytes of RAM , dual disk drives 

16K bytes of RAM, minifloppy-disk drive 

96K bytes of RAM 

16K or 32K bytes of RAM 

64K bytes of RAM, 512K-byte disk drive 

48K bytes of RAM, terminal, dual 250K-byte 
floppy-disk drives 

96K bytes of RAM, one serial 1/0 port, one 
floppy- or cartridge-disk drive , one Central 

Data 28000 CPU card 

BK bytes of RAM , 1K byte of ROM, 
floppy-disk drive 

32K bytes of RAM , disk drive 

128K bytes of RAM , dual floppy-disk drive 

16K bytes of RAM, one floppy-disk drive 

32K bytes of RAM 

128K bytes of RAM 

2K bytes of RAM , 4K bytes of PROM; 
for development, 64K bytes of RAM and 

disk drive 
64K bytes of RAM , disk drive, console 

64K bytes of RAM , disk drive, terminal , printer 

LSl -11 /23 (LSl -11 /2 for unmapped RSX-11S), 
48K bytes of RAM , RL01 disk drive, console 

port and clock 

24K bytes of RAM , tape-cartridge drive, 
console port 

20K bytes of RAM, disk drive, console 

32K bytes of RAM, console device, disk 
subsystems 

64K bytes of RAM , disk drive, console, real
time clock 

16K bytes of RAM, serial interface, terminal , 
disk drive 
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MICRO COBOL BOS, MP/M II and XENIX; hard-disk I/O in 
RTE-XL, HDOS and SDOS; multitasking in KOS 5.2 and 
UCSD P-System; and BASIC and FORTRAN support in SP/ 
and MSP/8086/Z8000/6800. 

3.0 supports seven more µcs than it did last year, coos 
supplies processor allocation and memory management 
as standard, and UMDS supports Pascal as well as five 
additional µcs. 

Additionally, some os manufacturers provide added 
capability with no price increase. For example, AMIX 

Not surprisingly, operating systems for 16-bit µ cs 
constitute many of the new os entrants. Besides 

Primary 
Applications 

development 

development, general-purpose 

general-purpose 

development , general-purpose 

development 

development, process-control, general
purpose 

general-purpose 

development, general-purpose 

general-purpose 

general-purpose 

development, process-control , general
purpose 

general-purpose 

general-purpose 

development, process-control , general 
purpose 

development, process-control , general
purpose 

general-purpose 

development. process-control , general 
purpose 

development, process-control , general
purpose 

development, process-control , general 
purpose 

development, process-control , general
purpose 

development, process-control , general
purpose 

development, process-control , general
purpose 

Memory Management; 
File Management 

supports overlays and swapping; single
contiguous allocation 

supports overlays and chaining; random 
organization, linked list of sectors 

supports overlays and chaining; random 
organization, B-Tree index structure 

supports overlays; random organization 

supports overlays, swapping and chaining ; 
random organization, linked list of sectors 
supports overlays, swapping and chaining; 

random organization, !SAM 

supports swapping; random organization, 
ISAM, disk-space allocation via extents 

supports overlays, swapping and chaining ; 
random organization, !SAM, single

contiguous allocation 
supports overlays, swapping and chaining ; 
random organization, disk-space allocation 

via extents 

supports overlays, chaining and 
segmentation ; sequential , contiguous and 

random organization, allocation via extents 

supports overlays, swapping and chaining ; 
random organization , single-contiguous 

allocation 

supports overlays; random organization. 
!SAM, allocation via linked list of sectors 

supports overlays, swapping and chaining ; 
tree organization, ISAM, allocation via 

extents 

supports overlays, swapping and chaining ; 
random organization, !SAM. indexed/ 

element allocation structure 
supports overlays, swapping and chaining ; 
random organization, ISAM (for Business 

BASIC), linked/index allocation 

sup!)orts overlays, swapping and chaining; 
random organization, !SAM, single
contiguous and linked list of sectors 

allocation 

supports overlays; sequential , random and 
ISAM access, contiguous or mapped 

allocation 

supports overlays and chaining; random 
organization, single-contiguous allocation 

supports overlays and chaining ; random 
organization , allocation via extents 

supports chaining ; random organization, 
allocation via extents 

supports chaining ; sequential and random 
organization , allocation via extents 

supports overlays and chaining; random 
organization , ISAM, single-continuous 

allocation 
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Processor Allocation; 
Peripheral Management 

single-user; interrupt-driven. supports 
device independence 

single-user; supports spooling and device 
independence 

single-user; interrupt-driven , supports 
device independence 

multi-user; interrupt-driven 

multi-user; interrupt-driven , supports device 
independence 

multiprocessing, multitasking, multi-user; 
interrupt-driven, supports spooling and 

device independence 

multitasking , 64 users; interrupt-driven , 
supports spooling and device 

independence 

multitasking; interrupt-driven 

single-user; interrupt-driven, supports 
spooling and device independence 

multitasking, multi-user, multiprocessing ; 
supports device independence and 

spooling 

multitasking , multi-user; interrupt driven , 
supports spooling and device 

independence 

single-user 

multiprocessing , multitasking, seven users; 
interrupt-driven, supports spooling and 

device independence 

multitasking, multi-user; interrupt-driven. 
supports device independence 

multitasking , four users ; interrupt-driven, 
supports device independence 

multitasking, four users; interrupt-driven, 
supports spooling and device 

independence 

multitasking , multi -user; supports device 
independence, DMA and spooling , 

interrupt-driven 

multitasking; interrupt-driven , supports 
spooling and device independence 

single-user; supports spooling and device 
independence 

multiprocessing, multitasking , multi-user; 
interrupt-driven , supports spooling and 

device independence 

multitasking , multi-user; supports device 
independence, interrupt-driven 

multitasking , multi-user; interrupt-driven , 
supports spooling and device 

independence 

Price 

$550 , plus $125 per 
assembler 

$200 

$250 (free with Apple Ill 
purchase) 

$1200 to $3850 

· From$600 

$450 , including boot 
PROMs 

$500; $150 customization 

$80 

bundled 

$1500 to $5000 

$95 

$575 

$1995 

$735 

$2500 

RSL-11 M, $8600; 
RSX-11S, $560 

$3620 

$150 

$400 

$400 

$5100 
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The wave of the future, multiprocessing 
OSs allow master-to-master and 
master-to-intelligent-slave CPUs to 
conduct traffic over parallel buses. 

Company 

Heath Co. 

Hemenway Associates, Inc. 

Hewlett-Packard Co. 

Hughes Aircraft Co. 

Industrial Programming, Inc. 

lnfosoft Systems, Inc. 

Intel Corp. 

lthaco, Inc. 

Kontron Electronics , Inc. 

Language Resources 

Lifeboat Assoc iates 

Micro Five Corp. 

Microsoft 

Microware Systems Corp. 

Monolith ic Systems Corp. 

Mostek Corp. 

Motorola Semiconductor 
Products, Inc. 
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OS Name 

HDOS 

MSP/8086, M2SP/28000, 
M2SP/68000 

SP/8086, SP/28000 , SP/68000 

SP/68 

RTE-XL 

DDOS, CP/M 

MTOS-68K, -80, -86 

I/OS 

MULTI/OS 

iRMX 80 

iRMX 86 

iRMX 88 

ISIS 

TMS 

KOS 5.2 

RS-86 

CP/M 

STAR DOS 

XENIX (enhanced version of 
Western Electric's UNIX) 

OS-9 

MSOS 

FLPBODOS 

M/OS-80 

RMS68K 

VERSA DOS 

bearing higher prices than products available a year 
ago, the new entrants reflect a trend toward 16-bit µ cs. 
Their increased performance entails a small price 
increment but satisfies users' needs to handle computa
tion and communications simultaneously. Additionally, 
the newer oss represent a move from single-task, 

Target Systems ; 
Languages Supported 

8080, 280, H-8, H-89; assembler, 
BASIC , C, FORTRAN 

8086, 28000, 68000 ; macro 
assembler, Pascal/I, BASIC and 

FORTRAN 

8086, 28000, 68000 ; macro 
assembler, Pascal/I, BASIC and 

FORTRAN 

6800; macro and cross assemblers , 
STRUBAL + 

Min. Hardware 
Configuration 

32K bytes of RAM , console , disk system 

32K bytes of RAM , floppy-disk drive, real-time 
clock , console 

16K bytes of RAM, floppy-disk drive, console 

16K bytes of RAM, floppy-disk drive , console 

HP-1000L; assembler, BASI C, 128K bytes of RAM 
FORTRAN, Pascal 

1802, 280, 8080 , 8085, 1804, 8048, 32K bytes of RAM 
6502, 6800, 6809, others; assembler 

6800 , 8086, 8080 , 68000; assembler, 3K to 1 OK bytes of ROM, 1 K byte of RAM 
PL/M-80 , -86, FORTRAN-80, -86, 

Pascal-86, Pascal-68K 

280, 8080 , 8085; assembler, BASIC, 24K bytes of RAM , BOK-byte floppy-disk drive , 
MBASIC, FORTH, PILOT, MUMPS, terminal 

FORTRAN, COBOL, Pascal , C 

280, 8080 , 8085 ; assembler, SAL/ 
RLASM, BASIC, MBASIC, FORTH, 

PILOT, MUMPS, FORTRAN, COBOL, 
Pascal, C, RATFOR 

8080, 8085; assembler, BASIC, 
FORTRAN , PL/M 

8086/8088 ; assembler, FORTRAN, 
Pascal , PL/M 

8086/8088 ; languages and drivers 
compatible with iRMX 86 

8080, 8085, 8086 , 8088 , 8089, 
lntellec MDS; assembler, BASIC , 

Pascal, PL/M, FORTRAN 

280, CompuDAS 1; DABIL 

280A ; assemblers, BASIC, 
FORTRAN, Pascal , COBOL 

8086, upgrade for Intel MDS 800, II 
and Ill ; AL/M-86 assembler, Pascal 

8080, 8085, 280 ; assembler, BASI C, 
LISP, FORTRAN, COBOL, APL, 

ALGOL, C, Pascal 

8086; BASIC 

28000, PDP-11 series ; assembler, C, 
others 

6809; assembler, BASIC-09, Pascal , 
COBOL 

280, MSC 8001 , MSC 8004, MSC 
8007, MSC 8009 ; assembler 

280 ; macro assembler, BASIC, 
FORTRAN 

280; CP/M compatible 

68000, Versamodule 01 ; macro 
assembler, Pascal 

68000, Exormacs development 
system, Versamodule 01 ; macro 

assembler, Pascal 

48K bytes of RAM , 160K-byte floppy-disk 
drive, terminal 

600K bytes of RAM , iSBC 80/10, 80/20-4, 
80/24 or 80/30 

16K bytes of RAM , MCS-86, 8253 , 8259A 

1 .2K bytes of RAM or ROM 

Typica lly 64K bytes of RAM, plus terminal 
or printer 

24K bytes of EPROM, 20K bytes of RAM , 
CompuDAS 1 

64K bytes of RAM , 16K bytes of video-refresh 
memory, video controller, floppy-disk drive 

controller 

128K bytes of memory, Intel MDS 800 or 
Series II , floppy-disk drive, iSBC or Microbar 

C86 CPU 

24K bytes of RAM , disk system 

Series 3000, µ.C system and visual-display 
terminal 

approx. 192K bytes of RAM 

48K bytes of RAM , CPU , disk drive 

16K bytes of RAM , floppy-disk drive controller 

32K bytes of RAM 

32K bytes of RAM, MDXFLP controller board 
and serial or parallel port 

Versamodule 01 

Exormacs, 256K bytes of RAM, Exorterm 155, 
Exordisk Il l, printer or Versamodule 01 with 

128K bytes of RAM 
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single-user versions (such as CP/M and ISIS) to multi
tasking, multi-user and- in a few cases-multiproces
sor t ypes (such as MP/M and iRMX86). 

Of the approximately 20 new entrants, 80 percent 
feature multitasking capability, whether for 8- or 16-bit 
µcs. RMS68K, a 16-bit-µc os, demonstrates the diversity 

of multitasking variations. RMS68K handles an unlimit
ed number of tasks in theory, although memory 
capacity and overhead dictate an upper limit. Another 
16-bit-µc os, ZEUS, accommodates as many as 200 
tasks. Yet another offering , REX-80, serves 8- and 
16-bit µ cs while providing multitasking limited only by 

Primary 
Applications 

development , general-purpose 

development, process-control , general
purpose 

development, process-control , general
purpose 

development, general-purpose 

development, process-control , general
purpose 

development , general-purpose 

general-purpose, process-control 

development, process-control , general
purpose 

development, general-purpose , process
control 

process-control 

development, process-control , general
purpose 

process-control , test and instrumentation 

development 

process-control 

development, process-control , general
purpose 

development, general-purpose 

general-purpose 

development, process-control , general 
purpose 

development, general -purpose 

development, general-purpose 

development, process-control , general
purpose 

development 

development, general-purpose 

process-control 

development, general-purpose , process
control 

Memory Management; 
File Management 

supports overlays, swapping and chaining ; 
random organization , allocation via linked 

list of sectors 
supports overlays and chaining ; random 
organization, allocation via linked list of 

sectors 
supports overlays and chaining ; random 
organization , allocation via linked list of 

sectors 

supports overlays and chaining; random 
organization , disk-space allocation via 

linked list of sectors 

supports overlays, swapping and chaining ; 
random organization , allocation via extents 

supports overlays, swapping and chaining ; 
single-continuous allocation 

supports overlays and chaining ; random 
organization, ISAM, allocation via extents 

supports overlays, chaining , multiple 
contiguous allocations; sequential and 

random allocations , allocation via clusters 

supports overlays; random organization , 
allocation via extents 

random organization , allocation via extents 

dynamic memory allocation; 
sequential and direct access logical files 

supports overlays, swapping and chaining ; 
random organization 

supports overlays; random organization , 
allocation via linked list of sectors 

supports overlays and segmentation ; 
sequential and random organization, 

allocation via linked list of sectors 
supports chaining ; allocation via extents 

supports swapping ; allocation via linked list 
of sectors 

supports overlays, swapping, chaining, 
segmentation; sequential , contiguous and 

random organizations, allocation via 
mapped disk 

supports swapping and chaining ; ISAM , 
allocation via linked list of sectors 

supports chaining ; allocation via linked list 
of sectors 

supports overlays; allocation via extents 

supports chaining ; NA 

supports chaining ; random organization, 
allocation via extents 
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Processor Allocation; 
Peripheral Management 

single-user; interrupt-driven , limited support 
of device independence 

multitasking ; interrupt-driven, supports 
spooling and device independence 

single-user; interrupt-driven , supports 
device independence 

single-user; supports device independence 

multiprocessing , multitasking ; interrupt
driven 

multiprocessing , multitasking ; interrupt
driven , supports spooling 

multitasking , multiprocessing ; supports 
device independence 

multiprocessing , multitasking, multi-user; 
interrupts allowed, spooling and device 

independence supported 
multitasking, multi-user, multiprocessing ; 
supports spooling , device independence, 

interrupt-driven 

multitasking ; interrupt-driven, supports 
device independence 

multitasking ; interrupt-driven , supports 
device independence 

multitasking ; interrupt/event or timer-driven 

multiprocessing ; interrupt-driven , supports 
device independence 

multi-user; supports device independence 
and OMA 

single-user; interrupt-driven, supports 
spooling and device independence 

NA; supports device independence and 
OMA 

single-user; interrupt-driven , supports 
device independence 

multitasking , multi-user; provides device 
independence and OMA, interrupt-driven 

multitasking , one to 12 users ; interrupt
driven , supports spooling and device 

independence 

multitasking ; supports device 
independence, OMA and spooling, 

interrupt-driven 

single-user; interrupt-driven , supports 
device independence 

single-user; interrupt-driven, supports 
device independence 

multitasking available ; supports device 
independence, OMA and spooling , 

interrupt-driven 

multitasking; supports device 
independence, OMA and spooling, 

interrupt-driven 
multitasking ; supports device 

independence, spooling 

Price 

$195 

$900 

$700 

$150 

$2150 ; additional copies 
$1260 ; execute-only 

license $21 O 

$3500 to $9500 

$225 

$900 

$100 

$6000, plus per-use 
royalty 

$2000 includes $900 
training credit 

bundled 

$8950 , source code; 
$2450, object code 

from$145 

$195, Level 1; 
$495,Level2 

$900 

$595 

$250 with PROMs; 
$199 without PROMS 

$5000 
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VLSI manufacturing techniques will 
mature and permit the production of µc 
chips with extremely high denssities 
and many built-in processing functions. 

Company 

Motorola Semiconductor 
Products, Inc. 
National Semiconductor Corp. 

Ohio Scientific, Inc. 

Omnibyte Corp. 

Ontel Corp. 

Perkin-Elmer Terminals Division 

Phase One Systems, Inc. 

Point Four Data Corp. 

RCA Solid State Division 

Ryan-McFarland, Inc. 

Scientific Data Systems, Inc. 

Smoke Signal Broadcasting 

SofTech Microsystems 

Software Dynamics 

Systems and Software, Inc. 

Technical Systems Consultants, 
Inc. 

Tektronix, Inc. 

Telecompute Integrated 
Systems, Inc. 

Texas Instruments, Inc. 

11B 

OS Name 

RMS09 

Starplex-11 

OS-CP/M 

OS-650 

OS·65U Level I 

OS-65U Level Ill NETWORK 

OOOS 

HOOS 

MOOS 

PETOS 

OASIS 

OASIS-16 

IRIS 

coos 

COS990 

SOS/DOS 

OOS6B, OOS69 

UCSO System Software 

SOOS 

AEX-80 

Uni FLEX 

TE KOOS 

TIS-APL 

Component Software 

memory constraints. 
Following on the heels of multitasking as a standard 

os ability comes multi-user support-a characteristic of 
more than half the new entrants. Again, implementa
tion variations abound. For example, TMS, an 8-bit-µc 
os, handles as many as fi ve users, providing each at 

Target Systems; 
Languages Supported 

MC6B09; macro assembler, BASIC, 
MPL 

8080, Z80A; macro assembler, 
BASIC, FORTRAN, Pascal, PL/M 

ZBO, C3 series ; assembler, BASIC, 
COBOL, FORTRAN 

6502, C2·C3 series, Cl P-MF, C4P-DF, 
CSP-OF; assembler, BASIC 

Min. Hard-re 
Configuration 

BK bytes of RAM, Micromodule 19/19A or 
6B/17A 

64K bytes of RAM 

56K bytes of RAM 

24K bytes of RAM, floppy-disk drive 

6502, C2·C3 series ; BASIC 32K bytes of RAM , dual floppy-disk drives or 
hard-disk drive 

6502, C3·B, C3-C; BASIC 104K bytes of RAM, hard-disk drive, two 
RS232 ports, real-time clock on floppy 

controller 

6BOO, OB BOO, OB B50; assembler, 9YsK bytes of RAM, 2K bytes of PROM, 
BASIC, STAUBAL+ floppy-disk drive, console 

8080, 8085, Ontel OP-1 ; assembler, 32K bytes of RAM, hard-disk drive and 
BASIC, FORTRAN, OPL, Pascal controller 

BOBO , BOBS, Ontel OP-1; assembler, 
BASIC, FORTRAN, OPL, Pascal 

6800; macro assembler, BASIC 

ZBO; assembler, BASIC, RM COBOL, 
Pascal, FORTRAN 77, C 

8086, Z8000, 68000; macro 
assembler, BASIC, AM COBOL, 
FORTH, Pascal, FORTRAN 77, c 
microNOVA and Point 4 Mark Ill ; 
absolute and macro assemblers, 

BASIC, Pascal 

CDP1802, CDP18S007, CDP18S008; 
macro assembler, BASIC I, BASIC II, 

FORTH, PLM 1BOO, VIS 
Tl990; COBOL 

6502; macro assembler, extended 
BASIC 

6BOO (OOS6B), 6B09 (OOS69) ; macro 
assembler, BASIC, COBOL, 

FORTRAN , UCSD Pascal 
6502, 6800, ZS0,8080,6809,9900, 
LSl-11 , PDP·11; assembler, Pascal, 
FORTRAN and BASIC (compiles to 

P·Code) 
6BOO, 6B09, Motorola EXORciser, 

Pace 4BO, Wave Mate; assembler, MSI 
BASIC, Business BASIC 

8080, 8085, 8086, Z80, single-board 
computers; relocatable macro 

assembler, C, PL/M 
6B09, 6BOOO; macro, relocating and 

cross assemblers, BASIC, C, Pascal , 
FORTRAN 

2650/280, Tektronix 8002A; 
assembler, MDL/8080/80B5/Z80, 

MOL/6800, FOATAAN-80, SCl·PLMX 

ZBO, Altos Super Brain, TRS-BO 
Model II , North Star Sorcerer; APL 

9900 family; assembler, BASIC, 
Pascal 

32K bytes of RAM, floppy-disk drive and 
controller 

16K bytes of RAM 

56K bytes of RAM, dual floppy disks, ZBO 
CPU 

128K bytes of RAM, dual floppy-disk drives, 
16-bitCPU 

4BK bytes of RAM, SOOK bytes of disk 
storage, terminal 

28K bytes of RAM, single-density disk drive 

64K bytes of memory, disk drive 

32K bytes of memory, 1 .25M·byte diskette 

BK bytes of RAM, disk drive controller 

48K bytes of contiguous RAM, 175K bytes of 
disk storage, ASCII terminal 

4BK bytes of RAM , dual floppy-disk drives , 
CRT terminal, printer 

2K bytes of ROM, 512 bytes of RAM, real-time 
clock, priority-interrupt controller 

96K bytes of RAM, memory management, 
OMA-driven disk controllers, interrupt-driven 

1/0 
32K bytes of RAM, 8002A or 8550 MDL 

64K bytes of RAM 

3K bytes of RAM, 6K bytes of ROM 
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least lK byte of RAM. ZEUS, however, suits as many as 
64 users and furnishes nearly 64K bytes of RAM for 
each. Another 16-bit-µc offering, CTOS, accommodates 
as many as 16 users, providing each a minimum of 128K 
bytes of RAM. 

Although not as prevalent as multitasking and 

multi-user capability, multiprocessing has also made 
noticeable inroads in oss. Approximately 20 percent of 
the latest os introductions support more than one 
processor. The wave of the future, multiprocessing oss 
allow master-to-master and master-to-intelligent-slave 
CPUs to conduct traffic over parallel buses. 

Primary 
Applications 

process-control 

development. general-purpose 

development, general-purpose 

general-purpose 

general-purpose 

general-purpose 

development, process-control 

development, general-purpose 

development, general-purpose 

development, process-control , general
purpose 

development, general-purpose, process
control 

development, process-control, general
purpose 

general-purpose 

development 

general-purpose 

development, general-purpose 

development, general-purpose 

development, general-purpose 

development, general-purpose 

development, process-control , general
purpose 

development, process-control , general
purpose 

development 

general-purpose 

process-control, general-purpose 
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Memory Management; 
Fiie Management 

supports overlays and chaining; random 
organization, allocation via linked list of 

sectors 
supports overlays and chaining; random 

organization, allocation via extents 
random organization, single-contiguous 

allocation 
random organization, single-contiguous 

allocation 

random organization, single-contiguous 
allocation 

single-contiguous allocation 

supports overlays and chaining; random 
organization and ISAM (for OPL only), 

allocation via linked list of sectors 

supports chaining (OPL only) and overlays; 
random organization and ISAM (for OPL 
only), allocation via linked list of sectors 

supports overlays and chaining ; random 
organization 

supports overlays, chaining, segmentation ; 
sequential , keyed and random 

organizations. allocation via sectors 
supports chaining, segmentation, overlays; 

sequential, keyed and random 
organizations, allocation via sectors 

supports overlays, swapping and chaining; 
random organization and ISAM, single

contiguous, extent and linked list of sectors 
allocation 

random organization, allocation via linked 
list of sectors 

supports overlays, swapping and 
segmentation ; sequential and random 

organization , allocation via extents 

supports overlays, chaining; sequential, 
contiguous and random organizations 

supports overlays, swapping and chaining ; 
random organization, !SAM, allocation via 

linked list of sectors 

supports overlays; random organization, 
single-contiguous allocation 

supports chaining; random organization, 
allocation via extents 

supports overlays, swapping and chaining ; 
random organization 

supports overlays and chaining ; random 
organization, allocation via extents 

supports overlays and chaining ; random 
organization, single-contiguous allocation 

random organization, allocation via extents 

Processor Allocation; 
Peripheral Management 

multitasking; interrupt-driven , supports 
device independence 

multiprocessing, multitasking; interrupt
driven, supports spooling and device 

independence 

single-user; supports device independence 

single-user 

sing le-user 

maximum of eight users; interrupt-driven 

single-user 

multitasking (for OPL only), eight users ; 
supports spooling and device 

independence 

multitasking (for OPL only) 

multitasking; interrupt-driven, supports 
device independence 

multi-user, multitasking ; supports device 
independence, spooling , interrupt-driven 

multitasking , multi-user; supports device 
independence, interrupt-driven 

multitasking , 128 users; interrupt-driven , 
supports spooling and device 

independence 

single-user; supports device independence 

multitasking , multi-user; supports device 
independence, OMA and spooling, 

interrupt-driven 

NA; supports device independence, OMA 
and spooling, interrupt-driven 

multitasking ; interrupt-driven, supports 
spooling and device independence 

single-user, multitasking ; supports device 
independence 

multitasking , eight users; interrupt-driven, 
supports device independence 

multitasking, multiprocessing ; supports 
device independence and spooling, 

interrupt-driven 

multiprocessing, multitasking, multi-user; 
interrupt-driven , supports spooling and 

device independence 

multiprocessing, multitasking ; interrupt
driven , supports device independence 

multiprocessing , multi-user; supports 
device independence 

multitasking ; interrupt-driven, supports 
device independence 

Price 

$2700 

$695 

$79 

$200 

$995 

$200 

$1495 

$3600 

$1600 

$2000 

$900 

$700 , including BASIC 
compiler 

$1800 

$450 

bundled 

$1195 
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Intel's iRMXB6 operating system uses 
object-oriented common-format 
interfaces to its primitives to manage 
jobs, tasks and messages. 

For example, CTOS supports 8086- and 8087-based 
µcs using a hardware-synchronizing scheme. Embody
ing even greater capability, REX-80 works with as many 
as eight processors by means of test-and-set functions 
and interrupt synchronization. Performance advantag
es abound in these products because the application 
splits into more manageable segments for separate and 
more efficient CPU handling. 

Many of the recent oss support hard disks. Addition
ally, slightly less than half of the new oss include 
network support and file protection, and a little less 
than one-quarter support memory protection. 

A move toward 16-bit hardware nothwithstanding, 
most operating systems still serve the large 8-bit -µc 
market. Additionally, almost half the new os entrants 
are 8-bit types. Operating systems serving 8-bit µc s 
still dominate and should continue to do so in the near 
future. 

Less popular languages make a move 

The breakdown of languages supported by this year's 
survey shows small losses by the popular languages and 
small gains by the less commonly used ones. BASIC 
continues to lead the pack; it is available for 66 percent 
of the listed oss. 

Next in popularity, FORTRAN and Pascal have also 
dropped slightly in use. Usage gains however, occurred 
in the less popular languages, such as COBOL and c. 
COBOL has apparently benefitted from growth in 
small-business-system applications. Also reflecting in
creased interest, c use has jumped, probably because of 
Pascal's standardization and portability limitations. 

Company OS Name 

Western Digital Corp. UCSD Pascal 

WI ntek Corp. UCSD Pascal 

WIZRD 

Xycom,lnc. ISS 

Zilog , Inc. RIO. Versions 2, 3 and 4 

RIO/CP 

ZEUS 

ZRTS8000 
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GLOSSARY OF ESSENTIAL 

Allocation (dynamic}--The reassignment of peripherals 
within a given program 

Allocation(static}--The assignment of peripherals to a 
given job 

Allocation technique-The method of providing a process 
with access to a shared resource 

Binding-The act of assigning absolute addresses to a 
program 

Blocked list-A catalog of the processes waiting for µp 
time or for completion of an 1/0 operation 

Blocking-The process of combining more than one record 
into one block to make data transfers more efficient 

Buffering-The process of using areas of memory to 
isolate 1/0 devices from one another and from the CPU 

Chaining-The ability of an executing program to call 
another program that resides on disk 

Common-An area of memory maintained for the purpose 
of passing data or parameters between programs 

Constrained allocation-A resource-allocation strategy 
that specifies all resources a process will need, but does not 
prevent execution unless a deadlock might occur 

Contiguous allocation-An allocation method that assigns 
physically adjacent sectors to a file 

Deadlock-A condition that exists when a process is 
blocked in a state and in all future states that the system can 
reach 

Deadly embrace-A situation in which two processes each 
unknowingly wait for resources held by the other 

Device independence-An os feature that frees the user 
from considering device-specific details. It employs mnemon
ics to refer to specific devices; changing these mnemonics 
redirects 1/0 to another device 

Direct memory access (DMA}--A means of providing fast 
peripherals with access to system memory without going 
through the CPU Directory-A file containing information 
concerning the other files on a mass-storage device such as a 
diskette ; also termed a catalog 

Executive-An operating-system routine responsible for 
decision making 

File-control block (FCB}--A data structure in main memo
ry used for keeping track of files in use 

Target Systems; 
Languages Supported 

Western Digital Microengine; Pascal 

6800, Sprint 68; assembler, BASIC , 
Pascal , FORTRAN 

6800, Sprint 68; assembler, BASIC, C, 
PL/W 

all Xycom boards and packages ; Z80 
and Z8000 assemblers, FORTRAN 

77, Pascal 

Z80, MCZ 1, ZDS, PDS 8000; 
assembler, BASIC, COBOL, 
FORTRAN, Pascal , PLZ/SYS 

Min . Hardware 
Configuration 

64K bytes of RAM , 8-in. floppy-disk drive, 
terminal 

56K bytes of RAM 

32K bytes of RAM, serial 1/0 

60K bytes or RAM in development system, 
16K bytes in target, dual floppy-disk drives for 

development system, CRT terminal 

64K bytes of RAM, Z80 MDC board , Z80 MCB 
board , disk drives 

Z80A, MCZ-2 Series, SOS 2/01 : 64K bytes of RAM. MCZ-2 µ.c (or SOS 2/01) 
assembler, BASIC, COBOL, PLZ/SYS 

Z8001, Z-LAB 8000 ; assembler, C, 256K bytes of memory, Z-Lab 8000 CPU 
Pascal , PLZ/SYS, COBOL 

Z8001, Z8002; Z8000 PLZ/SYS, C 
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OPERATING-SYSTEM TERMS 

File-management system-The part of an os that controls 
the organization and allocation of disk fi les, which might 
consist of one or more sectors 

Index-A number representing the relative position of a 
byte in either a record or file 

Interrupt- A break in the normal flow of a system or routine 
from which flow can resume later 

1/0 supervisor-The portion of an os that provides routines 
for 1/0 procedures 
Jo~ The collection of activities needed to accomplish a 

specified amount of work 
Linked list-A list formed by tying together (with pointers) 

several items such as sectors on a disk 
Lock byte-An entity used to represent a resource in 

synchronization schemes; also termed a semaphore 
Memory protection-A method of ensuring that the 

contents of main memory within certain variable limits are not 
altered or inadvertently destroyed 

Noncontiguous allocation-An allocation method that 
assigns physically nonadjacent sectors to a file 

Nucleus-The most basic level of an operating system; 
creates and destroys software processes used to implement 
abstract processes 

Operating system-An organized collection of techniques 
and procedures used for operating a computer 

Overlaying-The technique of repeatedly using the same 
blocks of internal storage during different stages of a program; 
for example, when one routine is no longer needed, another 
routine can replace all or part of it 

Polling procedure-A routine for checking each 1/0 device 
sequentially to determine whether it requ ires servicing 

Primitive-An operation provided by a nucleus for use in 
synchronization 

Priority-A parameter designating a task's or process's 
re lative urgency 

Re-entrant code-A program task or routine that can be 
executed simultaneously by more than one process 

Relocation (dynamic)--The act of assigning absolute 
memory addresses when a program is loaded into memory 

Relocation (static)--The act of assigning absolute ad
dresses at linking time 

Resource-Any device or item used by a computer, 
including special areas of memory such as buffers 

Rotational ordering-A method of organizing 1/0 requests 
to a disk to reduce total service time 

Segmentation-A technique for managing variable-sized 
areas of memory, termed segments, that contain logical parts 
of a program 

Service request-The appeal by a process or task for 
access to a system resource 

Single contiguous allocation-A memory-allocation 
scheme that assigns all available memory as one block 

Spin block-A loop created when a process keeps 
checking the state of a flag or status bit while waiting for an 
event to occur 

Spooling- Simultaneous peripheral operations on line ; 
used to convert a dedicated device into a shared one 

Standard allocation pattern-A resource-allocat ion 
scheme designed to prevent deadlocks 

Swapping-A technique similar to overlaying; involves 
moving processes between main memory and auxiliary 
storage in order to multiplex main memory 

Sysgen-System generation, the process by which an 
operating system is configured out of individual system 
components to accommodate a particular hardware configura
tion 

Task-A routine that forms the lowest self-contained unit of 
a job or process 

Time slicing-A technique that shares µ,p time among 
several processes. The quantum of time allocated to a process 
is termed a time slice 

Transient area-The space in memory available for user 
programs and system utilities 

Process-A computation that can occur concurrently with 
other computations; an os's basic unit of computation 

Process-control block (PCB)--A data structure that 
uniquely defines a given process 

Program (code)--A set of instructions that tells a computer 
step by step exactly how to handle a job 

Urgency-The degree to which a task or process requires 
attention ; determined by the task's or process's priority 

Utilities-Routines used in housekeeping functions and 1/0 . 

Primary 
Applications 

development, general-purpose 

development, general-purpose 

development, process-control , general
purpose 

development, process-control, general
purpose 

development, general-purpose 

general-purpose 

general-purpose 

process-control 
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Memory Management; 
File Management 

supports overlays; random organization , 
single-contiguous allocation 

single contiguous allocation, supports 
overlays, swapping; sequential, contiguous 

and random organizations, single 
con tiguous allocation type 

random organization , allocation via linked 
list of sectors 

supports overlays ; random organization, 
sing le-contiguous allocation 

supports overlays and chaining ; random 
organization (Version 3 only) , ISAM (with 
COBOL only) , allocation via linked list of 

sectors (Version 2) or random-access table 
of printers 

supports overlays and chaining; sequential 
and random organizations 

supports overlays and swapping ; 
sequential , contiguous and random 

organizations. allocation via linked list of 
sectors 

Processor Allocation ; 
Peripheral Management 

multitasking; interrupt-driven 

NA; supports device independence 

multitasking ; interrupt-driven, supports 
spooling and device independence 

multiprocess;ng, multi tasking ; interrupt
driven, supports device independence 

single-user ; interrupt-driven, supports 
spooling (Version 3 only) and device 

independence 

multitasking; supports device 
independence, OMA and spooling 

multitasking , multi-user; supports device 
independence, OMA and spooling 

multitasking; interrupt-driven 

Price 

$1000 

$675 

$495 

bundled 

$500, or free with system 

$500 

$300 
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Operating systems will soon support 
local-area networks, such as Ethernet, 
and global-area networks, such as 
X.25. 

Another less-popular language, FORTH, also reflects 
higher use. 

A look around the corner 

What do all these developments portend? During the 
1980s, VLSI manufacturing techniques will mature and 
permit the production of µc chips with extremely high 
densities and many built-in processing functions. As 
these performance benefits slide into silicon, however, 
they will present users with untold operational prob
lems. With the advent of additional µc processing 

Dynamic resource allocation, by which main memory is 
actively assigned to each active task as it is loaded, is a 
feature adapted from larger systems, such as Modular 
Computer Systems' MAX 1v real-time operating system. 
MAX 1v allocations are made on a multiple-page basis and 
are recorded in the task's map image. Active tasks can 
request additional memory at run-time, and the memory 
will be automatically de-allocated when the task exits. 

An efficient algorithm using a double linked list of 
available pages is used to allocate all memory resources. 
The figure shows the main-memory allocation map for a 
typical multitask system. Tasks located in Map Zero are 
permanently resident and privileged , and are loaded with 
the MAX 1v nucleus. All other tasks dynamically allocate 
their memory, and can construct a contiguous virtual 
addressing space from scattered pages of actual 
memory. 

As many as six tasks (plus any tasks included in Map 
Zero) can be mapped at any given time. Context switching 
among these tasks does not require re-mapping . 
Additional tasks can exist in physical memory. In all 
cases, a task's map image is maintained within the MAX 1v 
operating system data table. 
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parameters, functional modes and interface multiplex
ing, users will face virtually insurmountable problems 
when coupling their designs to the outside world. 

The solution? Future operating systems will be 
designed into VLSI devices and provide features and 
architectures that will insulate users from potential 
application pitfalls. According to Peter Palm, product 
marketing manager at Intel Corp., these oss should 
provide modularity and configurability in the form of 
standard modules, layers and interfaces. For example, 
Intel's iRMX86 operating system uses object-oriented 
common-format interfaces to its primitives to manage 
jobs, tasks and messages. At a higher layer, this 
operating system offers common device-independent 
interfaces to device drivers that handle smart floppy
and hard-disk controllers. For an operating system with 
these built-in capabilities, VLSI implementation thus 
becomes a matter of merely improving manufacturing 

Influenced by its manufacturer's FLEX and Bell Labs ' UNIX, the 
Uni FLEX operating system from Technical Systems Consultants 
serves large multitasking and multiuser 6809- or 68000-µp-based 
systems. It supports a hierarchical file system, permitting files of 
1G bytes and disk capacities exceeding BG bytes. 

capability to a point at which silicon fabrication 
becomes practical. 

At a still higher layer, operating systems will soon 
provide a universal development interface (UDI) to 
popular languages for program develoment and a 
universal run-time interface (URI) to execute these 
developed programs. Such standard interfaces will 
permit common µc support languages to run on any 
um/URI-compatible operating system. The interfaces 
will, then, serve as a standard software bus for 
different languages and applications. 

Operating systems will also soon support local-area 
networks, such as Ethernet, and global-area networks, 
such as X.25. They will provide high-level data-link 
interfaces to an Ethernet controller on the Multibus via 
an inter-processor protocol, for example, and support 
standard interfaces with standard modules. Such 
modules, layers and interfaces should pave the way to 
overcoming the potential problems of VLSI technology. 

• 
George Kotelly is senior editor of EON magazine, which 
originally published this article in its September 16, 1981 , 
issue. 
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We've Always Offered More Graphics Solutions. 

Now CalComp adds the full line of 
Talos digitizing tablets to what is 
already the most extensive line of 
computer graphics solutions available 
from any manufacturer. 

Talos gives you a wide choice of 
digitizers in sizes from 11" x 11" to 44" 
x 60", with the option to back-light and 
r ear-project images . And that 's the 
kind of selection yo u need for your 
varied applications, including pipeline 
layouts , printed circuit boards and 
data reduction . Plus , they can 
accommodate conductive materials for 
digitizing seismographic and well
head logs . 

Our newest products, the 800 Series 
and the Wedge, both feature 
electromagnetic technology to allow you 
to digitize from conductive materials, 
and to give more precise data input and 
greater data stability. 

The flexible 800 Series with 
MULTIBUS® module lets you use dual 
tablets , dual cursors, and multiple 
interfacing for greatly expanded system 
capabilities. 

The Wedge, designed esp ecially for 
applications using small systems, offers 
end users and OEMs an affordable yet 
highly dep endable alternative to 
traditional CRT control devices. And to 
aid operation ease and effi ciency, the 
Wedge offers a unique five-degree 
sloped surface. 

The 600 Series, using electrostatic 
technology and incorporating the 
" active inch" principle, is also 
available in a wide range of sizes and 
surface options. 

With 
Talos Digitizers, 
We Offer Them 

All. 

To further expand accuracy and high 
speed performance, we offer SMART 
software packages for the 600 and 800 
Series. SMART provides local 
processing of digitized data to le t you 
combine functions and calculations, 
and much more depending on your 
working r equirements . 

CalComp for all the alternatives 
in computer graphics. 

CalComp offers full lines of drum, 
flatbed and beltbed plotte r s; 
controllers; computer output microfilm 
(COM) units , and electrostatic plotter/ 
printers. And, new from CalComp, the 
Graphic 7 display system. 

Plus CalComp support. All CalComp 
products - including Talos digitizers -
are backed b y the largest professional 
team of sales, systems and service 
people in the industry - direct from 
CalComp. And our worldwide service 
organization means we can give you fa st 
assistance wherever you ' r e located. 

We have all the solutions to your 
graphics needs. Call today to see how 
we can find the right one for yo u . 

CALCOMP 
A Sanders Graphics Company 

~SANDERS 
California Computer Products, Inc. 
2411 West La P a lma Avenue 
Anaheim, Ca li forn ia 92801 
Telephone (714) 821-2011 
TWX 910-591-1154 

Graph;co Saleo Of1,iceo: Tem pe . AZ: (602) 894-9468: Orange . CA: (7 14) 978-7111: Sanla Clora. CA: (408) 727-0936: Englewood . CO: (303) 770-1950: Norcro"·. GA: (404) 448-4522; Sc haumberg .. 
IL: (3 12) 884-0300: Shawnee Miss;on . KS : (9 13) 362-0707: Melair;e. LA: (504) 833-5155 : Wahha m. MA : (6 17) 890-0834: Soulhfield , Ml : (313) 569-3123; Bloommglon. MN : (612) 854-3448: Si. Louis. 
MO : (3 14) 863-2711: Woodbr;d~e. NJ: (20 1) 636-6500; Fairporl. NY: (7 16) 223-3820: Cleveland. OH: (2 16) 362-7280: Daylnn. OH: (513) 276-5247: Tulsa, OK: (918) 663-7392; Porlland . OR : 
(503) 241-0974; P;1hburgh. PA: (412) 922-3430; Wa yne, PA : (2 15) 688-3405: Da llas. TX: (2 14) 66 1-2326; HouSlon. TX : (7 13) 776-3276; McLeon. VA: (703) 442-8404: Bellevue. WA: (206)641- 1925 
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The first family 
of microcomputers 

with mainframe 
capability. 

WICA T Systems brings four 
years of research and development to 
the market with the System 100 family 
of microcomputers. WI CAT is the first 
to provide high performance, low cost 
computers with full feature operating 
systems and network capabilities. The 
WI CAT family of systems and their 
supporting software have been designed 
to 1985 specifications. The hardware, 
software, and communication networks 
assume large main memories (up to 1.5 
megabytes in the System 150 and 14 
megabytes in the System 100) and large 
system power at each intelligent 
workstation. 

Our 68000-based systems run at 
8MHz and execute approximately one 
million instructions per second. The 
processor has a 16 bit external data 
path and internally supports 32 bit 
operations. All of our computers, with 
the addition of the interface board, can 
control videodisc players. Multibus'" 
devices can also easily be attached to 
our complete family. 

WICATsystems 

P.O. Box 539 187 5 South State Street 

WICA T's Multi-User Control 
System (MCS) is one of the most 
powerful operating systems available 
today. The real time, multi-user, multi
tasking system is designed to strike an 
uncompromising balance between the 
needs of the system's programmers and 
the general users. UNIX'" /V7 and a 
CP /M Emulator are also available. 

In addition to the three operating 
systems WICA T offers nine program
ming languages: PASCAL, Assembler, 
FORTRAN, COBOL, BASIC, APL, 
ADA, C, and LISP. 

Full service maintenance is offered 
internationally, including 377 locations 
in the United States. Depot mainte
nance is also available. 

Whether your needs are for busi
ness systems, personal computers, or 
sophisticated networking, the WICAT 
family meets those needs. 

Call or write today for additional 
information. 

Orem, Utah84057 (801)224-6400 
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• ANSI XJ.64 Ten ni11al 
80 x 2 5 rows 011 a 12" diagonal screen 
Optional touch panel 
Blink, blank, reverse video, ha/f
i11te11sity and underline 

68000 Processor 
Up to I.SMB main memory 
2, S'•"floppydiskdrives(/.92 MB or 
320KB) 

• Same features as T7000 Terminal 
• Monochrome graphics- 400 x 300 

pixel resolution 
• Simultaneous support of text and 

graphics features (2 independent 
graphics planes for animation) 

• Optional touch panel 
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• 68000 Processor 
20MB-900MB hard disk storage 
Up to 14MB of main memory 
Supports up to 96 intelligent terminals 

• 68000 Processor 
• 2, 8" dual-sided, double-density floppy 

disks (2.4MB) 
Up to JMB of main memory 
Supports 4 dumb terminals 
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68000 Processor 
Up to l.SMB main memory 
Single-user intelligent terminal 

68000 Processor 
/OMB hard disk - 5'• "floppy disk for 
back-up 
Up to /.SMB main memory 
Single-user or multi-user operating 
system (multi-user 1•ersion supports 4 
terminals) 

68000 Processor 
I, 8" dual-sided, double-density floppy 
disk (l.2MB) 
Up to l.SMB of main memory 
Ideal single-user workstation for video
disc and simulation 
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Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPU, disk controller, I/0 
and memory boards have been 
the result of some very pur
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com
puters what they are today. 

Fast, reliable and powerful. 
System 2800 computer sys

tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex
pand as your organization's 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/ M; MP/ Mt or 
OASISttoperating systems to run 
all your word processing and 

accounting programs. No mat
ter what size organization you 

control, control-
ling will be 
easier from 
now on. 

See the 
System 2800 

from Systems 
Group, they're 

what computers should have 
been in the first place. 

f reg iste red trademark o f Digital Research 
ft registered trademark of Phase One Systems 

See us at COMDEX 'B l Booth No. 1305 

l\fii§11fJ Group I 
A D 1 v 1~!on o r MEASUREMENT s y stems &.. control s 

incorpo rc1 1ed 

1601 Orangewood Avenue 
Orange. California 92668. (714) 633-4460 

TWX/ T E LEX 910 593 ·1350 SYSTEMGRP ORc;i-; 

Be Permanently Impressed. 
The Expandable Computer Family 
from Systems Group. 

~ 

no 

1981 
Today's Requirements 

Dual floppy single or multi -user system 
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1983 
Tomorrow's Requirements 
!OM byte hard disk and fl oppy drive, 
s ingle or multi-use r system 
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1985 
Your Future Requirements 

40M byte hard disk and 20M byte tape 
back-up , single or multi -user system 
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SOFTWARE 

TheABCs of 
operating systems 

G. SCOTT HARRIS, Cybernation, Inc. 

Three fundamental mechanisms inside most operating systems 
determine their performance 

Like a well-organized machine shop, an operating 
system (OS) provides an efficient environment for a 
worker to perform his job. Equipment in the shop is 
similar to the mechanisms inside an os. The use of the 
storage crib, workbenches and machines can help 
explain the actions of os disk schedulers, memory 
managers and central-processor (CP) schedulers. 

Extracting work from a computer is like extracting 
work from a saw, except that a user cuts and moves 
representations of information instead of wood or 
metal. If the saw cuts most of the time instead of being 
idle, production is increased. If a clumsy arrangement 
exists for each person to move work into and out of the 
saw, or if it is overloaded, production is decreased. 

Computer jobs are similar to saw jobs. They may be 
short or long in scope, giving varying weight to the cost 
of changing from one job to another. The jobs may 
consist of many small parts to be moved into and out of 
a machine, or they may involve a few long, heavy cuts 
on large blocks of material. 

With a computer, the interest lies in how many jobs 
can be processed, with each job often involving the 
execution of several programs (tasks). The number of 
jobs completed per hour is called throughput. The 
system can be adjusted for the maximum average 
throughput or for a minimum variation in the time for 
jobs from beginning to end, or turnaround time. 

As the use of the saw is scheduled among available 
jobs, the os has a CP scheduler that arranges available 
jobs for the CP and moves them into and out of it. These 
ready jobs wait on a queue in priority order, and the 
highest priority task receives the CP when it becomes 
available (Fig. la). 

Once a task receives the CP and begins execution, it 
continues on the CP until it is preempted by a higher 
priority task or event, it temporarily finishes with the 
CP ("blocks" itself through a request service), or it 
finishes. Those tasks not ready for the CP reside on 
another queue waiting to be serviced by its mechanism, 
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such as a clock or file r/o. 
As a task executes, it alternates between bursts of CP 

and r/o activity (Fig. lb). If there are two or more jobs, 
some jobs can do r/o, while others use the CP. Which job 
has the longest or shortest CP burst next cannot be 
easily predicted, but this information can be collected. 
That knowledge can then be used after the fact to 
determine how well the CP was used, given information 
that was then available. Information that is used to 
guess a task's behavior can come from user declarations 
(big, small, long, short), from job type (interactive, 
batch) or from a task's past history (average CP burst 
length). Once information is available, it can be used to 
determine a task's priority along with other adminis
trative criteria. 

Tasks can be arranged on the ready queue in groups 
and allowed to compete for priority within their group. 
Typical groups are interrupt-service routines, system
service routines, interactive-user jobs and batch jobs. 
Different scheduling policies can be enforced within and 
between groups. 

Inter- and intra-group scheduling 

Between groups, for example, a job that is ready in a 
higher group might receive the CP before a job in a 
lower group. In Fig. le, an interactive job receives the 
CP before a batch job. This is often balanced by a policy, 
such as parceling out the CP on a percentage basis 
among groups. Thus, if both batch and interactive jobs 
are ready, the interactive jobs might receive 80 percent 
of the available CP time, and the batch job might 
receive 20 percent. 

Inside the groups, the CP scheduling policy might 
have a very different priority. Interrupt-service rou
tines may be so important and time-critical that no 
job releases the CP until completion. System-service 
routines would probably reach completion, but would 
allow themselves to be interrupted and preempted for 
use of the CP. Interactive-user jobs are often arranged 

127 



Concrete objects from daily life are not 
far removed from the abstract 
mechanisms of the OS. 

in a round-robin fashion, with each job receiving a small 
slice of time on the CP. Batch jobs can also be arranged 
in a round-robin fashion but with a longer time slice per 
job. 

The effect of differing policies is that the percentage 
of time the CP is busy (CP use) is varied, or the amount 
of time the CP is busy on user, not system, jobs (net CP 

use) is varied. Within a group, the results of different 
policies are that if ready jobs are arranged in first
come-first-served (FCFS) order, any one job does not 
stagnate. Also, if jobs are arranged shortest-burst
next (SBN) on the CP, throughput is maximized. Finally, 
if the arrangement is longest-burst-next (LBN), turna
round time per job is minimized. 

One mechanism can exhibit different policies. The 
round-robin mechanism (Fig. 1d) takes tasks off a ready 
queue, but gives them a maximum time limit on the CP. 

If a task has not finished at the end of its time slice, it 
relinquishes the CP and is placed at the end of the 

Blocked queues 

a File 
Clock Swapper Manager Other •• • r, ... 

priority t Task Task Task 

Task Task Task Task Task 

Task Task Task Task Task 
low 

b 

I CP 110 I CPI llO CP 1/0 CP lit0lcPI 

t ime 

Fig. 1a. The highest priority ready task. The job of the CPU 
scheduled is to place tasks into the ready queue as they are 
released from the blocked state in other queues. Fig. 1b. Alter· 
nating CP and 110 bursts from a task. 

round-robin queue. If the task blocks itself by request
ing some other service, it relinquishes the CP and is 
placed in another appropriate queue. 

In the round-robin queue, time-slice size determines 
the policy in effect. If the slice is very long or infinite, 
the policy is the same as FCFS. If it is very short or 
approaching zero, the policy is processor-sharing, in 
which the processor is divided evenly among ready 
tasks. If the overhead to swap between tasks is small, 
then small slice times typically decrease response time 
for terminal interactions and increase throughput, 
while long slice times typically decrease turnaround 
time for whole jobs to be completed. 

Central storage or "real memory" in a computer is 
usually arranged in a long array. Managing it is 
somewhat like having one long workbench in the 
hypothetical workshop. Space may have to be allocated 
as it becomes available, but each user would prefer that 
all his workspace be contiguous (Fig. 2a). 
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The amount of free space in central storage indicates 
how difficult it is to bring in a new job and get it ready 
for the machine. When there is plenty of space, it is 
easier to get a job ready or keep it on the workbench. If 
many jobs are contending for space, some may have to 
be moved to secondary storage to make space for 
others. This can overload the system, causing fewer 
jobs to be completed because time is wasted moving 
jobs back and forth between central and secondary 
storage. 

Allocation of central storage may proceed according 

Groups 
priority policy 

interrupt service run to completion -- no pre-emption 

1 
system service run to completion with pre-emption 

Interactive user round robin -- short time slice 

batch user round robin - long time slice 

Fig. 1c. Scheduling groups. 

to several policies or a combination. For example, 
segmentation can be employed, and storage can be 
allocated in contiguous pieces that correspond to logical 
(user-visible and -controlled) program divisions. This is 
similar to giving each worker in a shop a fixed area on 
the workbench. If one worker's job has logical sub-jobs, 
it may not be necessary for each of them to be adjacent 
(Fig. 2b). However, even ifthere is sufficient free space 
on the workbench to accommodate another job, it may 
be nec;essary for everyone to suspend work and combine 
the available space for the new job. 

One way to avoid this storage-moving problem is to 
use another allocation policy-paging. Paging is the 
division of central storage into equally sized, inter
changeable "pages." In workshop terms, it is similar to 

Fig. 1d. Round robin scheduling. Time slices have fixed max
imum durations, but tasks may release the CP before the slice 
ends or may require more than one slice. 

cutting the long workbench into shorter tables (Fig. 
2C). 

With paging, each job is given as many tables as it 
takes to hold the job. Unfortunately, two jobs cannot 
share a portion of a table, so if a job needs only part of 
the table, the rest is wasted. But if a new job comes 
along, free tables can be acccumulated until it has 
enough space without disturbing other jobs. 

Fortunately, a solution is available in computers that 
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Let there be no mistake, the POINT 4 Mark 8 
is the most powerful Nova type minicomputer 
you can buy. 

Developed for increased throughput, Mark 8 
features an expanded firmware instruction set 
and full compatibility with the IRIS operating 
system. The result is an increase in speed of 
processing and in overall efficiency of operation. 

The POINT 4 Mark 8joins the existing Mark 3 and 
Mark 5 minicomputers, with 128 KBytes of main 
memory and all processor options on a single printed 
circuit board. The Mark 8 accommodates the ex-
tensive library of field-proven software already 
available for the POINT 4 Family of Minicom-
puters. Designed for applications requiring up 
to 50 terminals, Mark 8 allows for maxi-
mum system growth and flexibility. Now 
there's a POINT 4 minicomputer for 
every application. 

Best of all, the Mark 8 is available 
immediately for only $10, 700; much 
less with OEM discounts. 

Known by our OEM's and systems 
in tegrators as the Partnership Company 
and b acked by our excellent reputation• 
in minicomputer manufacture, support 
and service, it's easy to see why your 
next purchase should b e the POINT 4 Mark 8. 

Put our power in y our system! Call today. 
• POINT 4 has been consistently rated tops in the 1980-81 
Datapro Computer survey. 

POINT~~ 
DA1'ACORPORATION.. " 
2569 McCab e Way, Irvine, CA 92714 
(714) 754-4114 TWX: (910) 595-1113 

I think the 
POINT 4 Family of 

, Minicomputers is a 
,'' powerful idea. 

, D . , Have a representative 
,, contact m e. , 

,,' D Send m e more details on the Mark 8. , 
,, D Send me more informat ion on t he 

,, entire POINT 4 Family . ,, 
,, Name ______________ _ ,, 

,, Title ______ Phone ( ,, 
,, Company ________________ _ ,, 

,, Address _________________ _ The Partnersh ip Company 
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,, 
,, City ____________ State __ Zip. ___ _ ,., ,, P OINT 4 Data Cor poration, 2569 McCabe Way, Irvine, CA 92714 
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Just as the use of the saw is scheduled 
among those jobs that are available, 
the OS has a GP scheduler that 
arranges available jobs for the GP. 

is not available with physical workbenches. The work
space can appear to be grouped in terms of job 
segments and sub-segments for the benefit of the 
worker, but allocated in terms of modular pages or 
"tables" for the benefit of the workbench manager. This 
is called 2D storage management, or segmentation over 
paging (Fig. 2d). 

Hardware with memory management must perform 

real 
memory 

a 

OS c 8 c 
,__ _____ -+--t---.,,__,....._..._ __ ~__. 

logical 
memory 

~=~oryi ;unu~~1 :;rA 
logical A 81 memory ,__ ___ __ 

c 

I I 

Fig. 2a. Contiguous job area. Although jobs are stored discon
tinuously in real memory, they must appear continuous in 
logical memory (what a user sees). Fig. 2b. Segmentation 
divides real memory into contiguous areas by job or function. 
These contiguous areas are defined by the user in logical 
memory. 

a calculation to convert a location within a job segment 
or page to its location in main memory. Adding one 
more level of calculation helps manage job segments by 
pages at the cost of two address recalculations instead 
of one. 

The worktables must be loaded with the maximum 
number of ready jobs or job portions to make up for the 
calculation cost. If the central-storage manager has 
been well designed and has fast access to secondary 
storage, it could take an inactive worktable, unload it 
into secondary storage and let another more active 
portion of a job use it. It then monitors the address 
calculations passing, and if one appears that requests a 
portion of a job that is not in central storage, it stops 
the requesting job until central storage can be obtained 
and loaded with the desired job portion. This is virtual 
memory or demand paging. It presumes that the 
increased number of jobs in the ready state makes up 
for the high cost of storage management and moving. 

Moving material efficiently into and out of work areas 
from secondary storage is the job of the disk scheduler. 
Scheduling disks involves coordinating storage move 

130 

requests with two moving objects: the disk platter and 
the read head (Fig. 3a). The platter has many tracks 
over which the head can be positioned. Each track is 
divided into sectors, and the system waits for the 
appropriate sector to appear. Head-track positioning is 
usually more time-consuming than rotational latency 
and will be the only criterion considered in this 
analogy. 

A disk head can be compared to a forklift truck that 
goes back and forth before a storage crib with several 
aisles, each of which has a conveyor belt with storage 
bins on it. The forklift removes items from a bin and 
places them on a conveyor to the job, or vice versa. It 
takes time to accelerate and stop the forklift at the 
appropriate aisle, and then the truck waits for the 
correct bin to arrive. 

As requests from various jobs accumulate, the 
forklift manager arranges them in order by aisle (and 
bin). There will be a constant population of requests 
versus location (Fig. sb). Policy then determines which 
request to satisfy next. First-come-first-served (FCFS) 

gives minimal variation in service time and guarantees 
that no job will starve for material, but also gives the 
poorest performance if the forklift drives by aisles with 
outstanding requests. Shortest-seek-time-first (SSTF) 

gives some jobs minimum waits, but has the widest 
variance in service times. With SSTF, some job whose 
requested aisle is far from occurring requests may not 
get service. 

Two compromises are often used in disk scheduling, 
both of which have a goal of minimum variance rather 
than minimum service time. The first of these ap-

real 
memory...__.__A~c__. _ _._"f/;;;f-__ ..__._ __ ~_._--':r-_.___._A_. 

logical I A 
memory._ ____ _ __. 81 c 
(segments) 

Fig. 2c. Paging divides real memory jobs into equalized 
"pages." Fig 2d. Segmentation over paging. User divisions ap
pear as continuous segments in logical memory, while each 
segment is supported by paging in real memory. 

proaches is usually called the LOOK, or elevator, 
algorithm. The head proceeds in one direction across 
the disk, satisfying requests until none appears in that 
direction. It then reverses direction. One effect of this 
approach is that the head "sweeps" a region clean of 
requests. There is then a lighter density of requests 
immediately behind the head (Fig. 3c). When the head 
reverses, the first request it services is more likely to 
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Distributed Computing Carried To Its Ultimate 

PERO* 
The Processor Per Person Machine 

Why settle for a piece of a com
puter when Three Rivers can add 
a PERO* to your benefits pack
age . Imagine having a display 
that shows you data the way you 

really want it
c r is p, pro
portional I y 
spaced, black 
on white text 
in a variety 
of fonts, and 
high resolu
tion graphics. 
We think our 
picture is 

the best in the 
pusiness, and wait 

till you see how fast we can 
update it. 

And-your very own processor. 
It's fast , has a 32 bit virtual 
address system to handle your 
big programs, and 
it 's micro -pro
grammable with 
our optional 
writable control 
store. 

For interacting with PERO comes 
the screen , a cursor positioning complete with 
tablet is standard equipment. You 256K-1 M mem-
point-PERQ performs. Check out ory, 12-24M of 
the keyboard. It's compact, de- hard disk storage, 
t h bl I' bl RS-232 & IEEE- 488 

~ai:~~Lk;ij~- ae . .-1 .-1.-1 .-1 .-I ],_,-I .-[ .-1.-1 .-[ .-1 .-1 .-1 .-1 .-1 .-1 ~, , -PEi~ber:~~e~heP~~~ 
ware package with our compatible 
that includes a 1 0 M BIT IS EC 
user friendly, Ethernet** local 
easy to use network option . 

~~~r.at~ng s~i:~ 111 Fll r I l I 111 I III 11 de~~r~:~~o~~~~e;E~~u 
- ---------- pascal compiler, a what you-

see-is-what -you 
get text editor, 
and other soft 
ware attractions 
too numerous to 
mention . 

- !~ •~;.,• ... 
-, ·-' •, ,., ... 1• , fi, I","'·.,,_., ...... it\. ... ' 

- "-', • •, la ... •, •, •• a-" ~ ~ ~ .... "" 
I • \ •• •1 .. , "', •, .. , •1 ,, .. , .,.. ... ~II 

~ 

ES\ Three 

~JJ~puter 
Three Rivers Computer Corporation 
720 Gross Street 
Pittsburgh , Pennsylvania 15224 
412/621-6250 
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Immediate availability on all DEC 
operating systems including VMS, 
RSTS/E, RSX-11M, RT-11 also under UNIX 
and TSX-PLUS. LEX-11 is a proven sys
tem with installations world wide. This 
easy to use system is flexible and 
includes many features such as sin
gle keystroke functions, menu driven, 
user definable menus, calculator, 
forms, list processing, data base 
management facilities, electronic 
mail and spelling dictionary. Com
plete turnkey systems available. 

Local distributors wanted: OEM 
discounts. 

EEC Systems 
286 Boston Post Road 
Wayland, MA 01778 
(617) 358-7781 / 2 

(617) 443-6376 

Add IBM 
lormat
magnet 
to any R 

132 

• Standard 
7" and 1 

• Conven ie 
RS-232 

system, 
Buffe red LWI--" .... 

t;;..;..._..-.....-.,....-..--~~--

logging 

ulation 
ag. tape 
TC-100 

Write or phone for techn ical data. 

IBEX COMPUTER CORP. 
18730 Oxnard St. I Tarzana, CA 91356 
(213) 705-2517 TWX: 910-493-2071 
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Tasks can be arranged on the ready 
queue in groups and allowed to 
compete for priority within their group. 

be recent while the last one it reaches in its new 
direction will be the oldest. 

A solution to this problem can be found in a circular 
LOOK, or CLOOK, algorithm. In this approach, when the 
head has no more requests in the direction in which it is 

-----platter 

~---::.-tracks 

Fig. 3a. Disk terminology. 

b 

T1 T2 T3 

t 
current head location 

Number of t 
outstanding 
requests 

c Numberof l 
outstanding 

i T1 T2 T3 

center 
t- TN fil 

edge 
head location & motion Tracks on platter 

Fig. 3b. Request ordering. Accumulated reques ts are viewed by 
location in th e schedule. Fig. 3c. Request density during sweep. 
In evaluator algorithms, the density o f ou ts tanding disk re
quests is leas t in the region tha t has most recently been swep t 
clean (behind the head) and greates t in the reg ion that has been 
without service the longest (in front of the head). 

proceeding, it reverses, proceeds to the farthest 
request and then reverses again. It is a typewriter 
carriage-return effect, which always reads in the same 
direction. The head is now in the region of the densest 
and oldest requests. • 

G. Scott Harris is pres ident of 
Cybernation , Inc., a systems software 
firm in Austin, Texas. 

MINI-MICRO SYSTEMS/October 1981 



MULTIPROCISSORS 

based 
system lealures 

CP/M capabilities 
JERRY MILLER, C.M. Technologies, Inc. 

Series 16 combines 68000 and ZBO CPUs to provide 
efficiency, speed and large address space 

The Multibus-compatible CMS Series 16 multipro
cessor system from C.M. Technologies, Inc., Palo Alto, 
Calif., is both a stand-alone development system for 
the Motorola 68000 and an 8-bit CP/M-based Z80 system 
with 1 lM bytes of unformatted on-line storage. With its 
resident intelligent controller, the storage subsystem 
can be expanded to handle a mixture of four Winches
ter- or floppy-disk systems. 

ment Corp. PDP-11 for 68000 code development. 
The system is based on the 68000 and the Zilog Z80 

CPUs. The 68000 provides an easy-to-use instruction 
set, high-speed execution and lM-byte direct address
ing. The Z80 provides storage management and a 
selection of professional software through the use of the 
industry-standard CP/M operating system. 

The Series 16 operates under Microsoft's XENIX 

multi-user operating system, which will be released in 
1982. With XENIX, the Series 16 can be configured with 
eight remote stations and with a host Digital Equip-

System hardware includes Winchesters, floppies 

The heart of the CMS Series 16 system is the CPU 
board with the 68000 and 64K bytes of on-board 
dynamic RAM. The CPU board operates at 4-, 6- or 

C.M. Technologies' engineering 
staff determined that the power and 
adaptability of a 18-bit CPU were 
needed for the high-performance 
database machine they had in mind, 
and they examined the candidates: 
the Digital Equipment Corp. LSl-11 , 
the Zilog zsooo, the Intel Corp. 8088 
and the Motorola Corp. 88000. 

While the LSl-11 has a large amount 
of software, its multi-chip implementa
tion and relatively slow, 2-MHz clock 
speed ruled out its use. The Z8000 
was rejected because of its relatively 
slow speed, and the fad that it dlredly 
addresses only &4K bytes of memory. 
The time overhead involved in 
bank-switching 8nd other storage
management schemes is too high for 
the planned applications. The 8088 
is-at 1 0 MHZ-fast enough, but it 
also addresses only 84K bytes without 
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WHY THE 88000? 
storage-management overhead. 

This leaves the 68000, with its 
18M-byte direct-addressing ability, an 
8- MHZ clock and an orthogonal 
instruction set, an aid in writing 
programs for the machine because it 
reduces the number of special cases 
that have to be memorized to use the 
machine's resources. 

Zilog's zso was selected because: 
• It is well-known and dependable, 

has worldwide installations and has 
several sources. 

• It has a large amount of 
machine-language and high-level lan
guage software. All software for the 
Intel 8080 is available because the 
zso uses a superset of the 8080's 
machine language. Despite the popu
larity of the 8502 µ.e used by 
Commodore Business Machines 
Corp. , Apple Computer, Inc., and 

Atari, Inc., most commercially avail
able µ.e software has been written on 
and for the eoeo and the zeo. 

• It is compatible with CP/M, Digital 
Research's µ.e operating system that 
has become the de facto standard for 
a-bit computer systems. 

CP/M provides a convenient set of 
file-handling and l/o utilities that allow 
programs to interface with numerous 
peripherals with minimum program
ming. In addition, Digital Research 
has upgraded CP/M with compatible 
releases. In the past year, the 
company has released a multi-user 
version and high-level languages 
for applications programming. 

Most major computer languages
BASIC, FORTRAN, COBOL, Pascal, C 
and even Lisp-have compilers that 
run under CP/M, providing flexibility in 
program development. 

133 



The disk system has an intelligent disk 
controller that provides for OMA, 
re-tries, error recovery and formatting 
and controls as many as four Shugart 
Associates' SA 1000 Winchester- or 
8501800 floppy-disk drives. 

8-MHz clock speeds and provides sockets for as much as 
16K bytes of EPROM. The board has a 24-bit address 
bus, memory-mapped I/O and seven vectored interrupt 
levels. 

The company's proprietary monitor software allows 
the CPU board to serve as the bus master or as the 
slave. The 68000 board can be a background processor 
for the zso CPU board, or it can use the zso as its I/O 
manager. 

The Series 16 also includes a UM-byte disk-storage 
subsystem that houses an 8-in. Winchester-disk drive 
and a dual-sided, double-density 8-in. floppy-disk drive 
On-line storage can be expanded to 40M bytes. The disk 
system has an intelligent disk controller that provides 
for DMA, re-tries, error recovery and formatting, and 
controls as many as four Shugart Associates' SAlOOO 

Winchester or 850/800 floppy-disk drives in any combi
nation. Both drives use identical drive-control signals 
and pin assignments, enabling designers to daisy-chain 
fixed and floppy drives in a system. The SAlOOO has a 
4.34-bps data-transfer rate. 

The Series 16 also has a serial I/O board with four 
synchronous/asynchronous RS232 ports, a propr ietary 
operating system for the two CPUs, a 128K-byte 
dynamic RAM board and a nine-slot Multibus backplane 
that allows users to configure the system by adding 
standard peripheral boards and controllers. 

XENIX provides programmer aids 

The XENIX operating system is based on Bell 
Laboratories' UNIX V7 operating system, with exten
sions and optimizations for the 16-bit µc environment. 
XENIX features a hierarchical file structure, a shell 
programming system, standardized communicat ions 
between software modules and an extensive library of 
programmer aids and utilities. It provides system 
developers with a powerful environment to generate 
systems and applications. 

Under XENIX, the Series 16 can be configured with as 
many as eight remote stations, providing multi-user, 
multitasking capabilities. Increases in user demands 

---------------------------, 

Asynchronous 
serial l/O port 

terminal 

Porto 2 3 

Serial 1/0 board 

Multibus 

68000CPU 
board 

Asynchronous 
serial l/O port 

PDP·11 
(host) 

L-----------------------------------------J 

Port 0 2 3 

Terminal control of the host computer is 
accomplished by passing serial data 
from Port 0 to Port 2. The Series is 
transparent to the user, so the host 
computer can be operated without 
disconnecting and reconnecting the 
development system each time. 
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Port 0 2 3 

Terminal control of the 68000 is ac
complished through the Multibus, 
whose interface receives data from Port 
0. The host computer is transparent to 
the operator, making the Series 16 a 
concurrent back-end processor. 

Port 0 2 3 

The Serles 16 accepts down-loaded pro
grams from the host computer. The 
user-initiated transfer is effected 
through Port 2, which passes code or 
data to the Multibus and on to the 68000 
CPU. 
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TM 

Introducing the GYPSY·, the fhst complete streaming solution 

Convenient, low-cost, dependable backup solution for your Winchester disk? Probably one of the 
most complex questions you face. The answer is the GYPSY, the fastest, most versatile disk/tape 
controller on the market. 

VERSATILITY . The GYPSY offers a unique set of back
up, restore, and access features including: 

• Offline backup and restore functions which 
eliminate the need to tie up the host processor 
or memory 

• " Transparent " tape commands, allowing 
continual host access of the disk during 
backup and restore procedures 

• Backup and restore at a streaming tape rate 
of 90K bytes/second 

• File oriented backup and tape file search 
capability, allowing selective backup and 
restore 

PERFORMANCE. With a burst transfer rate of two 
megabytes/second and average data throughput of 
450K bytes/second, the GYPSY is the highest per
formance disk/tape controller available. A single com
mand allows the user to backup 20M bytes of data 
in less than four minutes. 

ADAPTABILITY . The GYPSY offers innovative solu
tions to disk. tape , and host interfacing. Disk inter
faces include Century Data Systems and Priam, as 
well as the industry standard SMD. The GYPSY sup
ports all major 1 /4 " tape drives, Archive , DEi, Cipher , 
and TEAC. Host interfaces have been extremely sim
lified; the GYPSY can communicate with any host 
via a simple parallel interface. or by utilizing one of 
ADES' many economical host interlace adapter boards. 

SYSTEM SOLUTION . Looking for a system solution? 
ADES offers complete disk/tape memory subsystems, 
integrating the GYPSY, streaming tape , and 8" or 
14" Winchester disk drives ranging from 10 to 160 
megabytes. Our SYSTEM 8 and SYSTEM 14 provide 
the user with leading edge hard disk technology and 
all the performance and versa tility of the GYPSY. 

Make the dream a reality .. . 

contact ADES for more information 

2627 Pomona Boulevard 
Pomona, CA 91768 
(714) 594-5858 
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The Series 16 uses standard RS232 
ports to connect to the PDP-11 system 
without hardware modification. 

will not require hardware changes or lengthy operator 
re-training. 

On-line processing with PDP-11 

The Series 16 uses standard RS232 ports to connect to 
the PDP-11 system without hardware modification. It 
permits the PDP-11 or the 68000 to be operated from the 
terminal, and accepts down-loaded programs from the 
host computer (see Figure). 

Without the Z80 peripherals controller board and 
additional firmware, the basic system becomes a 68000 
development system. The Series 16 comes with the 
cabling necessary to make an RS232C interface. The 
development system is connected to the asynchronous 
serial r/o ports of the host minicomputer and the 
terminal. 

The Series 16 is designed for engineers and program
mers developing and operating 68000 software for 
business and industrial process-control applications. It 
can be used as a stand-alone development system or as 
a dedicated auxiliary processor. 

As a stand-alone system, it helps develop code for 
dedicated applications using the 68000 CPU. A wide 
range of high-level languages and compilers is available 

C.M. Technologies' 68000-based multiprocessor system links to 
Digital Equipment Corp. 's PDP-11 and is designed to run on 
Microsoft's Xenix multi-user operating system, expected next year. 

to speed program development. The system produces 
ROM code and specialized applications efficiently. 

The 680oo's efficiency, speed and large address space 
make it useful as an auxiliary processor for other 
machines. It enables the Series 16 to be used as a 
back-end processor for a minicomputer-database sys
tem, for example. 

The Series 16. is priced at $19,450, with a lOM-byte 
Winchester-disk drive, a lM-byte floppy-disk drive and 
serial 1/0. • 

Jerry Miller is president of C.M. Technologies, Inc., 
Palo Alto, Calif. 

Other Nets. HiNet. 

HiNet 
There's nothing missing in our Local Computer Network picture. 
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• Immediate Delivery 

• Low-cost Flexibility 
• Network and Local 

Data Storage 

• Shared and Single-user 
Peripherals 

• Satisfied Customers 

HiNet™ from Digital Microsystems delivers the 
hardware and software for your complete Local 
Computer Network. Plus, HiNet's reliability and 
continued high-performance with expansion assure 
ongoing customer satisfaction. 

HiNet has proven itself to customers around the 
world-in business, scientific, and industrial appli
cations. Shouldn't it be doing the same for you? 
Call OMS and get into the HiNet picture. 

Dealerships available . 
Digita1UJJ 
Microsystems 

1840 Embarcadero, Oakland, CA 946o6 (415) 532·3686 TWX 910-366·7310 
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Ramtek quality at jellybean prices. 
Now just $5,995 will get you a Ramtek 6211 Colorgraphic 

Terminal. The 6211has640 x 480/512 resolution. Your choice of 
sixteen colors displayed simultaneously from a palette of 64 
and it's TTY and VT-100 compatible. You can plug right into your 
minicomputer or timeshare system. 

Color hard copy? Of course. The 6211 can drive a Ramtek 
4100 Colorgraphic Printer or a color camera that makes 35mm 
slides, 8x10 or 4x5 color prints and allows you to produce 
overhead transparencies. And, since the 6211 uses RS-170 
video, you can even project your pictures over a variety of 
video systems. 

There's software support too: TELL-A-GRAF,™ DISSPLA;" 
PLOT 10;" SAS/GRAPH;" PATRAN ™ and Dl-3000;" to name a few. 
Plus the 6211 is backed up by Ramtek's worldwide field service 
network and our 10 years of experience in raster scan technology. 

This special $5,995 price is an introductory offer and good 
only until December 31, 1981. Considering how popular jelly
beans are these days, we suggest you call soon. Once you try 
the Ramtek 6211, we think you'll find it, well ... tasty. 

( 408) 988-2211 extension 6000 Ask 
WORLD HEADQUARTERS-2211 Lawson Lane. Santa Clara. CA. 95050(408) R k 
988-2211 . EUROPEAN HEADQUARTERS-Ramtek Europe BV. P.O. Box 67. 
Badhoevedorp 1170 AB. The Netherlands. 31(0)2968-5056; Washington . D.C. amte 
(703) 893-2020; Cleveland. OH (216) 464-4053; Boston. MA (617) 273-4590; 
Metropolitan New York. NY (201) 238-2090; Orlando, FL (305) 645-0780; Upstate 
New York/ Canada (716) 425-1742; Los Angeles. CA(714) 979-5351 ; Dallas. TX 
1214> 422-2200: Chicago. tL 1312> 391-2219: sea111e. wA 1200> 838-5100: Houston. Our Experi"ence Shows 
TX (713) 774-2233; Denver. CO (303) 694-0758. 



Introducing 

DPS-BOOO™ 
a powerful Z-8000® based multi-user system 
from Ithaca lntersystems. 

• A highly flexible , expandable design 
with separate modules for mainframe and 
mass storage, offering almost unlimited 
options for system expansion and a 
choice of table-top or rack mount styling. 
+ A powerful 20 slot S-100 mainframe 
with Z-8000 CPU, advanced memory 
management providing up to 128K 
protected memory per user, up to 21/2 
Megabytes of parity memory in 256K 
increments, serial and parallel 1/0, 
and DMA hard disk controller with 
32 bit ECC. 
• Coherent* -an advanced multi
user/multi-tasking Unix! compatible 
operating system with enhancements for 
better file and device handling and real
time responsiveness, and including a full 
range of utilities and compilers. 
• InterPak 8000 ™- a special set of 
InterSystems utilities designed to aid the 
programmer in the rapid editing , 
correcting and documentation of 
software. 

DPS-8000 combines the state of the art in 
microcomputer hardware and software to 
provide a highly modular and 
expandable system with exceptional 
functionality, reliability and 
price/performance for the Systems 
Integrator/OEM, the commercial program 
developer, and the professional 
programmer working in the Unix 
environment in business , scientific, 
industrial and educational applications. 

FOR COMPLETE SYSTEM 
SPECIFICATIONS AND PRICING 
CALL OUR TOLL-FREE NUMBER: 

800-847-2088 
(outside N .YS .) 

Distributor Inquiries Invited 

Ithaca lntersystems Inc. • 1650 Hanshaw Rd • Ithaca, NY 14850 • Phone: {607) 257-0190 • TWX: 510 255 4346 

U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road • London N8 8ED Phone: 01-341 2447 Telex: 299568 

t Unix is a registered trademark of Bell Labs •coherent is a trademark of the Mark Wil liams Co. ""Trademarks of Ithaca Intersystems Inc. • Registered trademark of Zilog, Inc. 



DIVBOPMINT SYSTIMS 

Simplifying 
µp·based product 

development 
THOMAS K. FITZGIBBON, Americomp Consulting Company 

Americomp's ZBOIPDP reduces the tedious and 
time-consuming steps of traditional methods 

Thousands of µp-based products-from smart termi
nals to talking ovens---are introduced each year, each of 
which requires considerable resources to develop. 
Project designers who want to cut the cost and time of 
developing zso-based machines can benefit from a new 
single-board development system that often eliminates 
the wire wrapping of traditional methods and many of 
the modifications involved in software transfers. With 
the new system, which sells at about half the price of 
others, production can be as simple as burning a PROM 
on the single-board computer and plugging in the 
appropriate chips. 

Necessity breeds invention 

The new system grew from the need to solve several 
problems that Americomp Consulting Co., New York, 
saw as common to the development of communication 
and process-control systems and other devices employ
ing µps: 

• Development systems are too expensive for low
priced products; it wouldn't make sense to spend 
$16,000 for a development system while building a $250 

interface. 
• Time constraints are severe; a few months' lead 

over a competitor in getting a product on the market 
can make a difference. 

• The development system usually cannot be used 
later for other projects. 

• An expensive custom circuit board must be 
designed to field test products in quantity. 

• Time and resources are wasted developing hard
ware when standard-chip family setups can be used. 

Americomp's solution to these problems is the 
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zso/PDP development system. The system sells for 
about $5700 and-with a $35 PC board expected by 
year-end-€nables a designer to create a working 
prototype in about half the time of conventional 
methods. The zso/PDP produces small quantities of 
field-testable products, and later can be used as a 
general-purpose computer. 

Looking inside the Z80/PDP 

The zso/PDP consists of a desk-top CP/M-based 
computer (DPZ) with a screen, a keyboard and disk 
storage; and a target prototype (TPZ) single-board 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Desk· Top Computer (DPZ) I 

-------------------~ 

~-zao...._~ Par~~~ Port 

PIO 

301C 
wire-wrap 

area 

S-100 

2K 
RAM 

2716 

2102 2k occupied by monitor 
static PROM burner 

Singl&Ooard 
computer 
prototype (TPZ) 

Two slots 

&digit 
display 

28-key 
keyboard 

Fig. 1. Americomp's Z80/PDP system includes a desk-top CPIM
based computer (DPZ) and a single-board-computer prototype 
(TPZ). Software developed in the module is down-loaded to the TPZ, 
where the software is further tested and used. 
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Project designers who want to cut the 
cost and time of developing ZBO-based 
machines can benefit from a new 
single-board development system that 
often eliminates the wire wrapping of 
traditional methods. 

computer with a wire-wrapping area that serves as a 
physical prototype. Almost any CP/M-based computer 
can be substituted for the DPZ, thus decreasing the 
cost. A designer using an 8080, an 8085 or a zso 
assembler or higher level language can construct 
software-function modules that can be tested on the 
DPZ unit by software simulation; those modules then 
can be down-loaded and further tested on the TPZ (Fig. 

SIMPLIFICATION AT A GLANCE 

Americomp Consulting Company's zso/PDP development 
system simplifies the development procedure by transfer
ring software directly to the prototype-compable PC board. 

Tnldltlonal Procedure 

Develop software module. 
Wire-wrap the prototype. 

Transfer software from 
module to prototype, a pro
cess that often involves ex
pensive extra equipment. 
Solve the real-time prob
lems of the project. 
Develop the PC board. 

Transfer software from the 
wire-wrapped prototype to 
the PC board, which often 
Involves modifying the soft
ware to flt the PC board. 

Amerlcomp Procedure 

Develop software module. 
W ire-wrapping in small 
projects is unnecessary 
about half the time be
cause of the variety of 
chips on the PC board 
(TPZ). The TPZ does pro
vide for wrapping, if it is 
necessary. 
Module-to-prototype trans
fer is built Into the TPZ: 
down-loading is semi-auto
matlc. 
Solve the real-time prob
lems of the project. 
The PC board (uni-board) is 
provided. 
Prototype-to-Pc board 
transfer involves only burn
ing PROM on the TPZ and 
plugging into uniboard. 

1). The down-loading feature is similar to that in the 
Intel Corp. development system for the 8048 single
chip computer. 

The DPZ possesses many software tools that expen
sive development systems lack. The first is an editor, 
which is a word processor with full-screen editing and 
which provides a window to the whole development 
process. If an editor lacks commands, such as block 
move or global search and replace, a designer will 
require too much time just to enter and edit the 
program modules. He may omit vital documentation 
when using a cumbersome editor. 

The DPZ also contains a debugger, which allows users 
to place program modules, such as EBCDIC-to-ASCII 
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code conversions, in the DPZ memory and to run the 
program. The debugger dumps, searches, executes, 
inserts breakpoints, displays memory/register and 
modifies. 

Finally, a relocating assembler and linking loader are 
standard software with the DPZ. These provide for 
creating relocatable or movable program modules, or 
tables, that will later be fitted together to form an 
entire device-maintenance program. Macros, or user
defined common subroutines, modularize the software 
further. 

The prototype board (TPZ) stand-alone computer also 
has extensive debugging tools, including a six-digit 
hexadecimal display, a 20-key entry, single-step pro
gram execution, breakpoints, memory/register display 
and modify. The TPZ also has two parallel ports, three 
timers, lK byte of RAM, 6K bytes of PROM and a 2716 
PROM burner. The TPZ also includes a wrapping area for 
about ao additional 1cs and the standard s-100 connec
tions. 

Testing small quantities 

Field-testing products in small quantities is impracti
cal and expensive. Americomp solves this problem with 
a universal PC board {uni-board) that is hardware- and 
software-compatible with the original prototyping 
device. Limited manufacturing is done simply by 
plugging in the PROM containing the program, inserting 
the necessary functional 1cs, such as a serial port, and 

Program 
fails 

Program 
fails 

Flowchart 
problem 

Oownload 
to 

TPZ 

Burn into 
PROM 

Program module 
(ASCII to EBCDIC code conversion) 

Key program module into DPZ 

Test in debugger In DPZ 

Oown - load program to TPZ 
and generate assembler listing 

Test in TPZ RAM 

Start on next module 

Fig. 2. A code conversion between ASCII end EBCDIC communi
cation standards is controlled by the DPZ debugger. Constructing 
a flowchart is the first step in separating the task into controllable 
modules for individual evaluation. 
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Stocking MODICON 484 
and DEC computer 

spares 

Call Radgo. We are a st ocking distributor for 
MODICON 484 programmable controllers. We also 
handle genuine DEC parts manufactured by DIGITAL 
EQUIPMENT CORPORATION. We sell at factory 
prices with FACTORY WARRANTY And we deliver 
the same day. Radgo is stocked and staffed to help 
you w ith your requirements for most general purpose 
K & M series and many COMPUTER SPARE 
MODULES and COMPONENTS. We also stock a 
large assortment of COMPUTER SUPPLIES. 

Radga Sales Ca. 
To order or for free catalog call : 

1-800-543-1986. Ohio customers phone 
1-513-752-6880. 

3988 McMANN RD .. CINCINNATI , OH 45245 

CIRCLE NO. 66 ON INQUIRY CARD 

Field testing products in small 
quantities is impractical and expensive. 
Americomp solves this problem with a 
universal PC board. 

Americomp's Z80/PDP development system sells for about $5700 
and-with a $35 PC board expected by year-end-enables 
designers to create working prototypes in about half the time of 
conventional methods. 

cabling the external connections. The uni-board con
tains space for 48K bytes of static or dynamic RAM, SK 

bytes of 2716 PROM, two parallel ports, three timers, 
four synchronous or asynchronous serial ports and a 
wire-wrapping area. The ultimate manufacturer may 
wish to continue using the uni-board as a basis for a 
product or to obtain a license to use the same circuit 

______________________ _, configuration in later products. 
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AOSOn 
A NOVA'"' 4/ X? 

Wild Hare's 
MTSS Provides NOVA® Users 
With Multi-User Capabilities 

DG users now hove a choice when upgrading to a mul
ti -user environment Previously. the only way to support a 
true multi-user environment was to upgrade to AOS. but 
not o nym0<e. 
MTSS provides all of the standard RDOS features for up 
to 16 users simultaneously a nd each user is totally in
dependent Users may edit. compile and execute pro
gra ms written in FORTRAN IV. FORTRAN V. ALGOL. BASIC. 
MACS. e tc 
This means no software rewriting is necessary. No new 
operating system need be installed. 
M0<e imPO<tontly. MTSS supp0<1s all NOVA· ·s as well 
as ECLIPSE · ·s so no expensive hardware upgrade 1s 
required 

Now Data General Users 
Have A Choice! 

CIRCLE NO. 67 ON INQUIRY CARD 

Using the development system 
As in any engineering task, a designer must divide 

the work into small, controllable modules that can be 
separately evaluated. The first step, usually omitted, is 
to make a flowchart of the software module. The 
designer then writes the program or enters it directly 
into the DPZ. As in ASCII-to-EBCDIC code conversions 
(Fig. 2), the DPZ debugger can control the process. 

Any program operating under real-time constraints, 
such as an interface dialing another computer, must be 
tested in the TPZ. The program can be down-loaded to 
the TPZ and executed in the on-board RAM, using 
breakpoints, register and memory manipulation. After 
programming the EPROM on the TPZ with the tried-and
true instructions for the prototype, the designer can 
take a well-deserved vacation. • 

Thomas K. Fitzgibbon is president of Americomp Consulting 
Company, New York, N.Y. 

NEXT MON~H IN MMS 
• An article from Data General examin ing memory 

management in the MV / 8000 and MV / 6000 superminis. 
Articles unrelated to the memory theme will cover: 

carry-in service centers (Sorbus), VLSI and microcom
puter operating systems (Intel), and microcomputer net
work requirements for the business world (Nestar). We' re 
also planning major product introductions from at least 
two companies. 
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11 111egabytes for only $1395 
Score a budget bullseye with this special, limited-time Winchester disc drive offer 

from PRIAM and HOKUSHIN. Put the 11.5-megabyte, floppy-disc-sized DISKOS 1070 
drive into one system or a hundred for only $1395* each. To make it even easier for you to 
zero in Winchesters on your system, you can get the DISK OS 1070 and PRIAM's SMART 
Interface to control it for just $1895* ! Power supply for both, $295. 

Average head positioning, 73ms. Track-to-track, 23 ms. Brushless DC spindle motor 
for operation anywhere in the world. Internal shock mounts, with spindle and head 
locking. Super reliability: 10,000 hours MTBF. And early next year HOKUSHIN plans 
to provide a 21-megabyte version in the same package. 

When you want even higher capacity, PRIAM's family of faster drives can be plugged 
right in to give you 34 to 158 megabytes. The SMART Interface daisy-chains any mix of up 
to four 8or14-inch PRIAM drives. 

Shoot your order our way before December 15, for delivery before February 1, 1982, 
and you've scored! 
*Termina tor included , of oourse. 

CONTROLLERS AND ADAPTERS AVAILABLE FROM THESE SUPPLIERS: 

MULTIBUS: ADES, CPC, Intel (215B), Mator Systems 
S-100: ADES, Alloy Engineering*, Mator Systems 
MC6800: Novex* 
LSI-11: Dilog (DQ203), Mator Systems, Peritek*, Xylogics (530) 
*Requires adapter, SMART Interface. 

PRIAM can supply the SMART-E, a higher-performance version of the SMART 
interface and ANSI and SMD drive-level interfaces, too. 

For complete specifications, call or wr ite now to: 

IPRilAM HOKUSHIN 
3096 Orchard Drive, San Jose, CA 95134 • (408) ~ • lWX : 910-338-0293 Electr ic Works, Ltd ., Tokyo, Japan 
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MICROCOMPUTIRS 

Looking 
at ll1e 'Universe' 

JIM ISAAK, Charles River Data Systems, Inc. 

This 32-bit 'supermicro' centers on a Motorola 68000 
and runs a UNIX-like operating system 

OEMS have always been pioneers in bringing comput
ers to new applications, but they have been frustrated 
in their efforts to move from 16-bit minis to 32-bit 
machines. Two factors have impeded their progress: 
the 64K-byte maximum address space imposed by the 
architecture of 16-bit minis, and the high prices of 
32-bit superminis. Charles River Data Systems appears 
to have broken that twin barrier with the Universe 
"supermicrosystem" based on the Motorola 68000-a 
µp used frequently in 16-bit machines, but not previ-

Input file 
(Lines of text) 

Separate 
words 
filter 

ously in true 32-bit architecture. And the use of 
off-the-shelf 68000 helps keep the entry-level price of 
the Universe less than $20,000, roughly one-third the 
price of the superminis it is designed to compete with. 

The Universe is designed for OEMs, systems houses 
and sophisticated end users who want an inexpensive 
32-bit machine to drive their products. Another feature 
of the system that should appeal to prospective users is 
that the Universe runs a UNIX-like operating system 
with all the attributes of that system and then some. 

Sorted string of 
unique occurance 

of words 

Dictionary 

Ag. 1. "Pipes" allow multiple proces ... ("filters") to proceed concurrently. A filter operates on the output of the previous filter and provides 
input to the next filter, leaving no temporary file "residue." In the example above, pipes check for spelling errors. The text is separated into a 
stream of words and sorted alphabetically. The "unique" filter removes duplicate words, and the "compare" filter checks for spelling errors, 
separating those that do not match the dictionary spelling. These same filters can be used with any other set of small modules to form many 
functions with minimal programming. 
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The operating system of the Universe is 
called UNOS-a multi-user, multitasking 
time-sharing system that provides easily 
used file systems and utilties. 

The 68000 can be altered with little difficulty to 
implement a 32-bit architecture. All data registers and 
address registers have 32-bit capacity, and arithmetic 
operators manipulate 32-bit values. The Universe 
architecture exploits these capabilities. For example, 
the system uses the 68000's 24-bit addressing, enabling 
it to run programs requiring as much as 16M bytes of 
main memory. 

Universe also includes the 32-bit Motorola Versabus. 
While there is still no IEEE standard for a 32-bit bus, 
the Versabus has been proposed as one. It includes a 
32-bit address and data bus, and has a 5-MHZ transfer 
rate (20M bytes per sec.). Charles River Data Systems 
also provides a Multibus interface card for connecting to 
8- and 16-bit environments. This allows users to use the 
wide range of Multibus peripheral interfaces available. 

The Universe is available in various configurations, 
allowing OEMS to select the level at which they want to 
integrate the computer into their products. Cabinet
level systems include completely integrated processor 
memory and disk subsystems. Desk-top configurations 
include 7- and 15-slot enclosures. Board sets are 
available for OEMs who want to build Universe 
capabilities into their own chassis. And, hardware and 
software manufacturing licenses are available to OEMS 
who want to integrate their product lines vertically 
down to the chip level. 

Utilities 

Database - file - management system 
Command - line macro facility 

Screen - oriented editor 

Text and documentation 
preparation 
Software 

tools 

Software 
power 

Schedulers 
Prlmltl" utilit ies 

Device Drivers 

UNIX-like 

UNOS extensions 

Fig. 2. The UNOS operating system (in green) provides capabilities 
beyond those of Bell Laboratories' UNIX (in yellow). Both systems are 
extensions of conventional operating systems written in machine 
language, which provide the schedulers, primitive utilities and device 
drivers that constitute the software power core (in red) of any 
operating system. 
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The operating system of the Universe is called 
UNOS-a multi-user, multitasking, time-sharing system 
that provides easily used file systems and utilities. It is 
functionally compatible with Bell Laboratories' UNIX 
operating system. Like UNIX, UNOS is written in c. It 
supports several high-level languages, including FOR
TRAN, BASIC, c and Pascal. The new system runs most 
UNIX programs with a simple recompilation. 

UNOS incorporates the innovations that make UNIX 
effective for program development. Among these are 
file-management facilities, such as dynamically grown 
files, device independence and mountable volumes. The 
operating system also includes ease-of-use features that 
have only recently been recognized as critical. An 
example is the hierarchical file structure, which 
consists of directories of files that can contain other 
directories as entries, with unlimited nesting. This 
allows programs and data files to be grouped according 
to project and resolves potential file-name conflicts 
between users. 

Another UNIX innovation incorporated in UNOS is I/o 
redirection. This allows prepared scripts to be used as 
input for a program and provides a simple method for 
saving program output in a file or directing it to a 
printer. The same facility allows the output of one 
process to be directed as input to a second process, 
forming a "pipe" (Fig. 1). 

UNOS extends UNIX functions 

Most important of UNOS innovations are an event
count mechanism that synchronizes concurrent pro
cesses, extended debugging and process-management 
features, and a database-management system (DBMS). 

UNOS extends the rich time-sharing environment of 
UNIX to more real-time-transaction-oriented applica
tions, using event counts. The event-count mechanism, 
recently pioneered at the Massachusetts Institute of 
Technology, unifies three concepts: waiting for events, 
such as device completion, time-outs and asynchronous 
system traps. With event calls, a programmer can 
invoke a function when an event count is "advanced," 
by the system or by another process. The wait 
mechanism delays a program until one of several 
events - including a time-out - occurs . Event 
counts can be generalized for use in distributed
processing environments and are essential in transac
tion-processing applications. Event counts also form 
the basis for a general set of queuing subroutines. 
These, in turn, are used in the line-printer spooler and 
other UNOS utilities. 

Other extended features of UNOS (Fig. 2) include the 
ability to suspend a process interactively at the 
terminal and to debug or to resume it. The debugger 
can analyze suspended processes and debug interac
tively with breakpoint and single-step facilities. 

One UNOS tool for program development is "MAKE," 
whose function is to decide which files to recompile 
when a program is changed. Completing the tool set are 
a screen-oriented editor, string-search-and-replace 
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Event counts can be generalized for 
use in distributed-processing 
environments and are essential in 
transaction-processing applications. 

utilities and a "call tree" that analyzes all calling 
sequences for a specified entry and displays this tree 
back to the top level. 

The UNOS system was bootstrapped from a DEC 
PDP-11/23 system using UNIX. After 15 months of 
development, the system was moved to a prototype 
68000 system using the Charles River Data Systems 
Q-bus disk drives. The conversion to the 68000 (once the 
assembler and c code generator were complete) 
required two weeks. The second transition-to the 
Versabus system-using the Motorola map and a 
storage-module disk controller required four days. 

This attests to the portability of high-level language 
code, which has been a strength of UNIX and UNIX-like 
systems. There are UNIX implementations and/or 
UNIX-like systems running on the PDP-11, VAX, Perkin
Elmer, Amdahl, 8080, Z80, Z8000 and other systems. 
This propagation has been a result, in part, of Western 
Electric's encouragement of distributors such as Micro
soft Corp. and ONYX Corp., as well as the popularity of 
UNIX leading to independently developed systems, such 
as UNOS. 

UNOS DBMS implements variable-length, multi-

keyed, indexed (VSAM) files, which can be accessed 
sequentially in ascending or descending order or 
randomly by key value. Keys can be as many as 256 
bytes of ASCII or binary information. Whole files or 
records can be individually locked for updating, allow
ing several concurrent users to access the files. 
Transaction-oriented logging and back out are also 
provided to ensure the integrity of the database. 

Record schemas are described in a simple language 
that specifies the attributes of each field in a record, 
including its type and length. COBOL-like "picture 
specifications" describe how, by default, the fields 
should be read from and displayed on terminals. These 
schemas provide data independence, separating the 
program's view of the database from its physical 
structure and contents. Programs access fields by 
name, and underlying record structures can be changed 
without modifying existing programs. 

At this nucleus level, the DBMS facility does not take 
on the higher level characteristics of "hierarchical," 
"relational" or "network," and it does not provide the 
related utilities, such as query or report writer. The 
system is for system builders and technical OEMS who 
need both the file-management capabilities and the 
efficiencies of systems-level work. • 

Jim Isaak is product marketing manager at Charles River Data 
Systems, Inc., Natick, Mass. 

THE ANN ARBOR AMBASSADOR™ 
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SETTING THE NEW STANDARD IN PRICE AND PERFORMANCE 

The Ann Arbor Amb~ssad_or offers an impressive array of features for any CRT terminal application : Large 
15-tnch screen • 60 line _d1s~lay •Zoom and Scroll •Selectable host areas and scrolling region • 5 graphic 
rend1t1ons • 5 area qualtf1cat1ons • 22 cursor controls• 12 tab controls• 13 erase controls• 12 edit controls• 13 
send controls • 10 print controls • 11 receiving modes • 11 operator convenience modes • 6 setup lines 
•Self-diagnostics• Down-loadable function keys• Support of ANSI X3 .64, ECMA-48 and ISO DP 6429 coding 
•Ann Arbor quality •And much, much more. 

Call or write us for more information! Dealer and distributor inquiries welcomed. 

6175 JACKSON ROAD• ANN ARBOR, MICHIGAN 48103 •TEL: 313-663-8000 •TWX: 810-223-6033 
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INFORMATION SYSTEMS 

Databases 
for minis and µcs 

CHARLES W. BACHMAN, 
Cullinane Database Systems, Inc. 

Database systems, already working with minis, 
are expected to enter the µc world soon 

The stunning growth of the minicomputer/µc market 
has been fed by both new and old applications. Software 
for small computers has followed in the footsteps of 
software for medium and large systems. Many pro
gramming languages have also become available, as 
have multiprogramming operating systems with com
prehensive file structures. Now, database manage
ment, a classic feature of larger systems, is entering 
the mini/µc arena. 

Every business must access essential information, 
but data cannot be retrieved efficiently unless they 
have been organized efficiently. To do this, an under
standing of data types, data modeling and mini/µc 
architecture, which brings out the best in a database, is 
needed. 

Data types detailed 

Databases comprise process - local , message and 
database data. 

• Process-local data, such as COBOL working stor
age and FORTRAN common, form the short-term 
memory of an information system. Much of such data 
are held in the procedural stacks; some are discarded at 
the time of each sub-routine return. Process-local data 
are created, held and used by an individual application, 
which discards them after each transaction. 

• Message data, including purchase orders, invoic
es, requests for airline reservations and electronics
funds transfers, transfer information between applica
tions that cooperate to process transactions. Message 
data request cooperation between processes, detail the 
nature of these requests, exchange comments about 
them and report the success or failure of a request. 
Once the messages have been processed, they have no 
future use except for recovery and restart and audit. 

• Database data, the most important type, are the 
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long-term memory of an information system. They 
track orders, inventories, shipments, personnel, cus
tomers and accounts, recording what has happened and 
what is planned. 

Improvements are needed 

Today's recording media are paper forms, punched 
cards, magnetic tapes and magnetic disks. Effective 
storage of data on these media requires many technical 
improvements, including: 

• a better way to transfer data between computer 
system and storage device, 

• more efficient structures for sharing data (differ
ent users retrieve the data at different times), 

• a means for data to be moved automatically as 

/ 
I 
\ 

........ 

Product records ,,,,.....--------- ....... 
( . 
\ 

....... 

Fig 1. The hierarchical data model uses the owner/member set rela
tionship in a restricted manner. Each record is a member of only one 
set. To model a purchase or a transaction, then, the item information 
is stored first as the order-item record associated with the purchase
order records, and again as the product-item record, so that the same 
information can be associated with the product records. 
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Effective storage of data requires many 
technical improvements, including a 
better way to transfer data between 
computer system and storage device. 

necessary for "garbage collection," or performance 
optimization, 

• better security against unauthorized use, 
• mechanisms that protect a database from acci

dents, 
• systems that are more user-friendly, and 

Customer records .--------,..... . ....... 
r '\ Product records 
\ . . ~ ------
1', ./ \ ,,...-- • ' 

\ --. - - - - Ord:r-records ~ • 1 
{~-- - - ~ --.--- ----{' \\ -- ~ ----~ ,..... / 
\ \ • • • I; ' ~ I 

....... , __..// ' \\ 
\ - - - - - - I ' Item records / 

---~- " \ \ ,,.- --r • , ~.... I 
\\ ~ le • , ~\ I 
\\ ;-I • • • ~ \ 
\\ I --- ---'\ \ \ I 

\\ 
/ / - - - - Temporary records 

I (" tuples" ) 
\\ I . 

can 

Fig. 2. The relational model does not explicitly define owner/member 
set rela tionships as do the network and hierarchical data models. In
stead, it uses its powerful data-manipulation language to create tem
porary records by combining information from the permanent 
records (in this example, from customer, product, order and item 
records). In relational model parlance, a record is a "tube," and an 
item of a record is a "value." 

• better individualized data formats independent of 
machine and other user requirements. 

Data models influence organization, manipulation 

All database-management systems tackle these prob
lems, but each approach differs, especially with respect 
to the languages a database uses. Both the data
organization techniques and the data-manipulation 
languages depend strongly on the data model selected 
to guide the design of a database-management system. 

A data model is a shorthand way of labeling a set of 
complementary data-structuring concepts and associat
ed data-manipulation statements. It is similar in 
concept to a Tinker Toy or an erector set, which can be 
used to construct a fairly accurate model. 

Data models include relational, hierarchical and 
network types, which differ from each other in terms of 
basic elements-file, record, item and owner/member 
set relationship. All three data models use the first 
three elements, but the network model uses the 
owner/member set fully, and the hierarchical uses it in a 
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restricted manner. The relational model doesn't use it 
at all. 

The hierarchical model organizes data in ranks, each 
subordinate to the one above it (Fig. 1). It is probably 
the most commonly used of the three types because it is 
the basis for IBM's data language 1 (DL/1) . It is also 
probably the least-loved type because it is not simple 
enough for advocates of the relational type and not 
strong enough for the network data-model users. 

In place of owner/member set relationships, the 
hierarchical model uses a specific data-modeling ele
ment that recognizes and maintains those correlations 
that have continuing significance to an application. 

The hierarchical ' model has no dynamic ability to 
compensate for the absence of owner/member sets, and 
its static use of the owner/member set relationship is 
limited. 

The relational data model (Fig. 2) compensates for 
not using the owner/member set element by using a 
larger number of item data elements in its records and 
by dynamically correlating the values of some of the 
items of one kind of record with those of a second kind 
of record. The strength of the relational model's 
data-manipulation language is that these correlations 
can be established anytime, using any item in a record 
without warning to the relationally oriented database
management system. Relation's weakness is that there 
is no means to declare and to maintain those correla
tions of continuing significance to an application. 

The network model (Fig. 3), directly models any 
information network and emphasizes the owner/mem
ber set relationships between records, a technique 
better-suited to permanent correlations than are those 

Customer records ----- ---_,....... ' 
r \ 
\......._ -A----/ 
/ 
\.. 

.....-
Order records 

/ 
( 

Prod uc t records -----.._ 
• 

__________ .......--

Fig. 3. The network data model emphasizes the owner/member set 
relationships between records. Each customer or product record owns 
zero, one or more order or item records. Each order record owns one 
or more item records that detail the substance of the order. The item 
records are members of two-set relationships: the order record in one 
set relationship, and a product record in a second set relationship . 

of the other two data models. 
A company should carefully review its operation 

when deciding on a data model to determine whether 
most of the firm's correlations will be permanent. 
Temporary correlations require less storage but cost 
more to maintain. Permanent correlations require more 
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CYNTHIA DSS 1300 
Cll HONEYWELL BULL EXTENDS 

ITS LINE OF DEC 
COMPATIBLE DISK SUBSYSTEMS 

• Cost effective. 
• Full RK.07 emulation. 
• Controller embedded in host 
computer. 
• One or two drives (equivalent to 4 
or 8 RK.07) packaged in a single 
19" drawer. 

• DSS 1300: fixed disk Winchester 
subsystems 56 to 448 M bytes for 
DEC PDP II - Unibus®. 
®Trademark Digital Equipment Corporation. 

______ _...... 

----Ii _____ _ 
\ 

\ 

Cii Honeywell Bull 
OEM Division 

Cynthia Peripherals Corporation: Palo Alto - Californie - 94303 - USA -Tel: (415) 856.8181. 
Cii Honeywell Bull: 78340 Les Clayes-sous-Bois, France. Tel.: (3) 462.70.00. 

Sunninghill - Berkshire - Great Britain. Tel: (0990) 23491. 
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Both the data-organization techniques 
and the data-manipulation languages 
depend strongly on the data model 
selected to guide the design of a 
database-management system. 

planning but, if sufficiently numerous, are less expen
sive to maintain. In addition, costs for professional time 
are rising, while new material technology costs decline. 
Will material costs decrease quickly enough to keep 
pace with the growth in production files and the 
number and complexity of transactions? 

Future database systems will be multi-model 

A database-management system need not be based 
on the abi lities of one data model; the next DBMS 

generation will probably be multiple-model systems. 
Their description and manipulation languages will 
support not only relational, hierarchical and network 
data models, but also hybrid languages that support 
permanent and dynamic owner/member set relation
ships, using the advantages of each. The new hybrid 
languages will also support data-modeling capabilities 
that do not exist in the relational, hierarchical and 
network data models. The most likely new data
modeling element will be a "pair relationship," which 
will join two records that represent the same applica
tion-world entity, such as a customer record with a 
supplier record of the same company. 

Most database-management systems have evolved in 
the large-computer environment, which supports and 
controls multiple computers, multiprogramming and 
concurrent access to a database by any program. These 
large systems need large memory capacity; a total of 
lOOK bytes is common. However , if this functional 
capability is reduced to . enable the DBMS to support a 
uni-programming environment, the basic memory re
quirement of a modern database-management system 
could be satisfied by lOK to 15K bytes-well within the 

Transport services Front-end 
processor 

Message management 

- - --- ---------- - ----------- - - Application 
Application programs machine 

----------------------------- (mainframe) 
Database management 

Storage management Back-end 
processor 

Fig. 4. Series-computer architecture. Special front-end processors 
historically have handled transport services for computer-based 
information systems. Series-computer architecture further separates 
tasks by establishing a back-end processor (possibly a mini or a µ.c) 
to handle the mass-storage devices. Such back-end processors 
could also handle some or all of the database-management functions . 

memory capabilities of minicomputers and µc s. 

Minicomputer/µc applications to grow 

Future minicomputers and µcs will find many roles in 
information management as free-standing systems, as 
support for distributed databases or to handle the 
sub-functions of computer-based information systems. 

Computer-based information systems have five main 
functions: transportation (communication-line control) 
services, message management , application-program 
execution, database management and storage manage
ment. The availability of these functions determines 
wh~ther a computer plays a generalized or specialized 
role for computer-based systems or for database
management systems. 

A dedicated or a specialized computer could serve 
each of these functions. Minis and µcs have several 

DATABASE GLOSSARY 

• Database data: Data placed in 
the permanent files during transaction 
processing that can be retrieved later 
by the same or another application 
process. Database data can be 
discarded when it has outlived its 
usefulness. 

• File: A data element represent
ing a collection of records , thus a 
collection of application-world entities, 
such as all the records representing 
corporations. Some files are limited to 
one record type. 

• Item: A data element represent
ing some measurable property of an 
application-world entity, such as an 
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item giving the address of a specific 
company as "Westwood, Massachu
setts," or one reporting 1981 profits. 

• Message data: Data transferred 
between application processes to 
permit them to cooperate in complet
ing a transaction. Message data are 
then unnecessary except for audit 
purposes. 

• Owner/member set relation
ship: A data element relating one 
record as the owner of a set with zero, 
one or more records serving as 
members of that set, as in the 
relationship between a record and all 
the employee records of that compa-

ny. Records in owner/member sets 
represent distinct application-world 
entities. 

• Process local data: Data held 
by an application process so that they 
can track their own role in a 
transaction. This category includes 
data received in messages, data 
retrieved from a database and 
operational data generated during 
processing . These data are not used 
again. 

• Record : A data element repre
senting the existence of one applica
tion-world entity, such as an organiza
tion record about a database system. 
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THIA DSS 1100 
THE DEC 

COMPATIBLE DISK 
SUBSYSTEMS. 

•Cost effective. 
•Full emulation 

RL01/RL02. 
• Controller embedded 

in host computer. 
• DSS 1100: cartridge 

disk subsystems 
20 to 40 M bytes for 
DEC LSI -11 0-Bus® 
® Trademark D igi 1al Equip me n1 Corp. 

~ ~ -
... ~- .<.-- .. . ·- ' ...... 

r ::::::: ::::::: :m 
r. :::::::::: : : :: : ::: :: : .. 

::::::::::: \. 

midoP. lld' 
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Cii Honeywell Bull 
OEM Division 

Cynthia Peripherals Corporation : Palo Alto - Californie - 94303 - USA - Tel: (415) 856.8181. 
Cii Honeywell Bull : 78340 Les Clayes-sous-Bois, France. Tel. : (3) 462.70.00. 

Sunninghill - Berkshire - Great Britain. Tel: (0990) 23491. 
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If functional capability is reduced to 
enable the DBMS to support a 
uni-programming environment, the 
basic memory requirement of a modern 
database-management system could 
be satisfied by 1 OK to 15K bytes. 

years of experience as front-end processors, which 
specialize in supporting transport services. Back-end 
processors or database machines to support storage 
management and database management have recently 
been considered. This is designed to off-load the 
functions of the main computer executing the applica
tion programs. 

Database machines: back-end disappointment 

Specialized back-end processors have performed 
disappointingly so far because they do not off-load from 
the main computer sufficiently, even though they 

T--T 
Transport services 

------1---+----
Message management 

----+--+----
Application programs 

----+---+----
Database management 

----+---+----
Storage management 

I 

Fig . 5. Parallel-computer architecture is based on the fact that 
information systems classically process a myriad of small, unrelated 
transactions rather than just a few large problems. A mini or a µc 
handles such transactions with an adequate response time, even 
when the small computer is also handling all of its own transportation 
services and storage management. In parallel architecture, individual 
computers and attached mass-storage devices can be grouped 
together or distributed. 

transfer a major processing load to the database 
machine. The reason is that the high rate of interaction 
between the main machine and the back-end machine 
creates a substantial interrupt-handling load , which is 
not present when the interaction between the applica
tion programs and database software can be handled 
internally with sub-routine calls. Dividing the functions 
between machines at the boundary betvrnen the 
application program and the database-management 
system may not be the best means of eliminating the 
interrupt-handling load. A look at data-storage and 
retrieval software reveals that a break between the 
database-management modules and the storage-man-
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agement modules would be more productive. At thi 
level, pages are the objects of exchange. Therefore, the 
number of interactions decrease, with more data 
transferred per interaction. This results in a storage 
machine , including an intelligent disk controller with a 
buffer pool, page-turning algorithms, a full file system 
and integrity-control modules. The storage machines 
support application programs located anywhere. The 
basic packaging may be a disk drive integrated with a 
mini or µc. 

Architecture: serial versus parallel 

A front-end processor and a back-end database or 
storage machine share the main computer's data
processing load. This is a series-computer architecture 
(Fig. 4) because processing a transaction involves a 
series of machines. 

Another approach is parallel-computer architecture 
(Fig. 5), in which many computers share the transac
tion-processing load. Each computer is functionally 
complete, but has direct access to only that part of the 
database in which transactions are relatively simple 
and their impact on the database are predictable. This 
approach could be effective in banking- and insurance
transactions applications. The terminal system that 
handles the transaction entry determines from a 
customer's account number or address which parallel 
computer should process the transaction. If the com
puter that receives the original transaction can handle 
90 percent of the other transactions, the strategy is 
successful. Several cooperating computers can process 
the remaining 10 percent of the transactions. 

Small computers in parallel cannot easily handle 
manufacturing applications because those applications 
require large and highly integrated databases. Large 
computers in a series architecture can probably handle 
these applications better. 

This elementary overview of database management 
outlines its importance, its strengths and its weakness
es. The complex subject holds exciting promise. 
Mainframes once had DBMS all to themselves, but now, 
minis and µcs are claiming a place in information 
management. • 

Charles W. Bachman is vice president, Cul linane Database 
Systems, Inc., and originator of the "network" data model. 

NEXT MONTH IN MMS 
The November issued will jog your memory about 

what's available in add-in storage for small systems in a 
feature section that highlights minicomputer and 
microcomputer memory developments. Major memory ar
t icles will include: 

• A product profile, with extensive tables, on add-in 
memory boards for small systems from contributing 
editor Mal Stiefel. 

• An article from Texas Instruments on error-detection/ 
correction circuits for 64K-bit dynamic RAMS. 
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R. 

Cynthia D.100 a fami~ of fixed 
and removable compact disk drives. 

• Cartridge drives: 10 and 20 M bytes. • Advanced technology: 
• Fixed Winchester drive: 60 to 120 M bytes. 500 to 900 tpi- Thin film heads- Embedded 
• Interface: the same across the family. servo tracking. 
• Compact: 12" x 6" x 21". • Proven products: ten thousand cartridge 
• Delivery: 30 to 90 days ARO drives being used in the world. 
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Cii Honeywell Bull 
OEM Division 

Cynthia Peripherals Corporation: Palo Alto - Californie - 94303 - USA - Tel: (415) 856.8181. 
Cii Honeywell Bull : 78340 Les Clayes-sous-Bois, France. Tel.: (3) 462.70.00. 

Sunninghill - Berkshire - Great Britain. Tel: (0990) 23491. 
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A few months ago Selanar announced that with just 4.4 
minutes and our graphics board, you could turn your DEC™VTIOO, 
103, or 132 into a fully operational graphics terminal. 

We sold a lot of boards. We still sell a lot of graphics boards. 
The reason? We make the only board on the market that has fast 
installation Tektronix® emulation, and a list of features that other 
graphics board manufacturers only dream about. And now you 
can have graphics capability on your new DEC"' VT105, making 
the Selanar graphics board a very versatile investment. 

Selanar's multi-talented PLlOO software allows you to create 
excellent graphics displays. Or use your Tektronix® compatible 
packages like PLOT 10™, DISSPLA®, TELL-A-GRAF®, and 013000®, 
or any other package with 4010 output mode. And the Selanar 
board does this all without changing any of the original features. 

Independent graphics mode, cross hair cursor for more 
accurate plotting, selective erase, alphanumerics overlay, light 
pen, and multiple character sizes make the Selanar graphics 
board the quality investment leader in versatile graphics options. 

Let us show you how to get the most from your DEC"' terminals. 
Call usat(408) 727-2811. 

Tektronix· and Plot 10"• are reg istered trademarks of Tektronix' ·, Inc ISSCO DISSPLA and 
Tell -A-GrafT are registered trademarks of Integrated Software Systems Corporation . DEC'• and 
VTlOO. 103, 105 and 132 are registered trademarks of 01g1tal Equipment Corporation Image on 
terminal 1s compliments of ISO Computer Services . 

Selanar Graphics 
An 
Investment 
In 
Versatility 
For DEC VT100, 103, 105 & 132 
CRT Terminals. 

~ ~~~~~~~~~ 
437-A Aldo Avenue, Santa Clara, CA 95050 
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SOFTWARE 

Which DBMS 
is right for you? 

HARVEY M. WEISS, Weiss & Associates 

A five-step procedure will help you select the 
database-management system you need 

The popularity contest between minicomputers, µcs 
and their larger counterparts is being carefully charted 
by information-systems developers. Mindful of the 
gains that minis and µcs have made in the market , the 
developers are tailoring an array of versatile and 
user-friendly products to small computer users . Lead
ing the way are the database-management systems 
(DBMS) developers , as more and more users discover 
that a DBMS is easier to use than is file management. An 
increasing number of OEMS are using DBMS products as 

Type Major characteristics 

1. Hierarchical / Network 1. Owner/ member record relationship 

2 . Invert"d 

3 . Relational 

2 . Records linked via point scheme 

3 . Access via key records 

4 . Searches via chain/ point connectors 

5 . Records stored logically in pages 

1. Records of one type stored in each 
file 

2. Records related via key file 

3 . Access via an index to the key file , 
then to the record 

4. Searches made easy because 
the value of each field in the 
key fields must be in the 
key file 

5. Records stored serially and keys 
refer to actual disk locations 

1. Records stored in tables 

2 . Records are created to meet specific 
user needs 

3 . Access via an index to table 

4 . Searches made easy because the key 
is the table identifier 

5 . Records are created dynamically . 
attached to a table and stored via an 
indexing scheme 

Table 1. DBMS structure: types and characteristics. 

MINI-MICRO SYSTEMS/October 1981 

the core of their systP-m development for t hat very 
reason. 

As a resuit of this trend, many DBMS products have 
emerged, under the names file-management systems 
(which they are not), data-management systems, 
information-retrieval systems and file-manipulation 
systems. The DBMS and data-management system 
categories, grouped CODASYL (Conference on Data 
System Languages), non-CODASYL or data-manage
ment systems, are by far the most popular. CODASYL 
types meet the federal structure standards for data 
definition and manipulation, but non-CODASYL and 

A 

Complexity of 
da ta base 

B 

' I I 
I 
I 

c 

' I I I 
I 
I 
I 
I 
I 

D 

' I I 
I 
I 

E 

' I I I 
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I 
I 
I 

/ I 71> Response 
I I I I I I I I time 
I/ V I II I / 
I I I t I I I I I ___ L __ 7L~-f---1 ___ y 

I I I 
f I I I 
I I I I ----r-;'---..Y 
I I 
I I 
1/ ______ _y 

Inquiry 
capability 

Database-software systems involve some trade-off within their three 
principal functions, as shown in this 30 representation. Package E, 
for example, offers excellent response time to a complex database, 
but has poor inquiry capability. Source: AOL Systems, Inc. 
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DBMS is easier is to use than is file 
management, so more OEMs are using 
DBMS products as the core of their 
system development. 

data-management systems do not. These groups best 
illustrate how DBMSs define data structures (Table 1) 
and store or retrieve data regardless of their physical 
storage criteria. 

Database-management systems allow mini or µ,c 
users to structure their data and to store or retrieve 
them in the necessary form. For many companies, this 
method is more effective than traditional file storage. 
But DBMS is not for everyone; a user with fewer than 1 

million records might do just as well with a serial or 
inverted file system. For the user who can benefit from 
DBMS, these guidelines may help in selecting one. 

Selecting systematically 

First, the data needs of each organization compo
nent, such as manufacturing, purchasing, inventory 
and marketing should be studied. Special attention 
should be given to the nature of the data those 
components use, and how they use them. 

Second, business data requirements, such as report 
and on-line screens, should be analyzed. The physical 
attributes of those requirements, including volume, and 
response time, should be considered. 

Third, data for each requirement should be ana
lyzed to determine the various relationships they have 
with the data used for other requirements. This 
information provides the logical DBMS record-a group
ing of those data elements that satisfy all the attributes 
of one or more requirements. 

Fourth, a logical design of the storage and retrieval 
mechanisms for the database and the record structures 
that will store the data should be designed. 

The DBMS package that most satisfies the established 
design can now be selected. This is easier than it seems 
because usually only two or three products qualify. 
Table 2 shows the categories that Weiss & Associates 
uses to evaluate a DBMS. 

DBMSs are sold by hardware vendors as well as by 
independent suppliers. Either source will do as long as 
the dealer is experienced and reliable. • 
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For a sample evaluation matrix, please see p. 160 

Harvey M. Weiss , president and prin· 
cipal consultant of Weiss & Asso 
ciates , Denver. Colo .. has had more 
than 20 years of experience in data 
processing . Hi s firm 's activities in
clude development of data base plans 
and designs and evaluation and 
selection of data base management 
systems for clients in industry , educa
tion and government . 

Company 

Advanced Data Management 

Amcor Computer Corp. 

The Automated Quill , Inc. 

Cincom Systems, Inc. 

Charles Mann & Associates 

Complete Computer Systems 

Condor Computer Corp. 

CRI, Inc. 

Database Systems Corp. 

Data General Corp. 

Data Management Systems, Inc. 

Digital Equipment Corp. 

ELS Systems Engineering 

Exact Systems & Programming Corp. 

Florida Computer, Inc. 

Gemini Information Systems, Inc. 

Harris Computer Systems 

Henco, Inc. 

Hewlett-Packard Co. 

International Computing Co. 

International Data Base Systems, Inc. 

Micro-Architects 

Micro Data Base Systems, Inc. 

Miller Microcomputer Services 

Mini-Computer Systems, Inc. 

MRP Systems 

Prime Computer, Inc. 

Quodata Corp. 

RLGCorp. 

Ross Systems , Inc. 

RSI 

Science Management Corp. 

Source Data Systems, Inc. 

Software AG 

The Software Store 

Tandem Computers, Inc. 

Texas Instruments , Inc. 

Warner-Eddison Associates, Inc. 

DBMS Name 

DRS 

AM BASE 

Super English 1 X 

TOTAL 

Business Data Base 

CREATE 

Condor Series 20 

RELATE3000 

TAGS 

DG-DBMS 

DATASCAN 

DBMS-11 

Product 3 

DNA-4 

Data Boss/2 

Data Boss/32 

DDQUERY 

Harris-AZ? 

INFO 

IMAGE 

RTF I LE 

SEED 
MICRO-SEED 

IDM-M2 

MOBS 

DATAHANDLER 

FACTMATCHER 

INFOTRIEVE 

DBMS 

QDMS 

UNIBASE 

INTAC 

ORACLE 

IDOL 

SDL 

ADABAS-M 

Data80 

INF0-80 

ENCOMPASS 

DBMS-990 

IN MAGIC 
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Circle 
Type Hardware Price Features No. 

Non-Codasyl/network, inverted DEC PDP-11 , VAX-11 $29,000 Report writer, dictionary, security package, 422 
transaction processor, graphics, 

development tool 

Non-Codasyl/network DECPDP-11 $23,500 Dictionary, report writer, security package, 423 
transaction processor, development tool 

OMS/inverted DG Nova, Eclipse $11 ,000 to $16,000 Report writer, dictionary, security package, 424 
graphics 

Non-Codasyl/hierarchial IBM System 3, System 4, Univac Series $13,500 to $30,000 Report writer, dictionary, security package, 425 
70 , DEC PDP-11 , Harris Series 80-800, transaction processor, graphics , 
Varian V70, Perkin-Elmer 7/32 , 8/32 , all development tool 

Prime series 

OMS/inverted Tl 99/4, Radio Shack TRS-80 $89.95 Report writer 426 

OMS/inverted DG Nova, Eclipse $18,000 Report writer, data dictionary, security 427 
package, transaction processor 

Non-Codasyl/relational Any z00 µ,p $695 Transaction processor, data dictionary, 428 
productivity tools 

Non-Codasyl/relational Hewlett-Packard $11 ,000 Security package 429 
HP3000 

OMS/inverted All Prime models $35 ,000 Data entry, query language, forms design , 430 
transaction processor 

Codasyl/hierarchial-network DG Eclipse $10,000 Query language, report generator, data 431 
dictionary, productivity tool 

OMS/inverted Datapoint 6000, 5500, 3800, 1800, IBM $6250 Report writer, data dictionary, security 432 
System 34, NCR 8000 package 

Codasyl/hierarchial-network DECPDP-11 $16,500 Query language, security package 433 

OMS/inverted DECPDP-11 $2800 (Custom products 434 
from $13,500) 

Non-Codasyl/inverted DG MicroNova, Nova, Eclipse $4000 to $40,000 Report writer, productivity tool , security 435 
package, data dictionary 

Non-Codasyl/relational DEC PDP-11 $20 ,000 Query language 436 

Non-Codasyl/relational DECVAX-11 '$40,000 Query language, data dictionary, report 437 
writer, security package , transaction 

processor 

Codasyl Series 16, Perkin-Elmer 3200, IBM $20,000 Report writer, query language, data 438 
Series/1 dictionary, security package, transaction 

processor, productivity tools 

OMS/inverted All Harris systems $9500 TOTAL interface, data dictionary, report 439 
writer 

OMS/inverted All DEC VAX series, all Prime and Harris $14,700 Report writer, transaction processor, data 440 
series, Honeywell Level 6 dictionary, security package 

Non-Codasyl/hierarchial HP3000, 1000, 250 Comes with hardware Report writer, transaction processor, 441 
security package 

Codasyl/relational DEC LSl -11 , $2500 Data directory, dictionary, CRT forms 421 
PDP-11 generation, transaction processor, 

command file , applications interfaces 

Codasyl DEC VAX-11, PDP-11 , Z80 processors $14,000 to $35,000 Query language, report writer, transaction 442 
processor 

OMS/inverted Radio Shack TRS-80 Level II $199 Report writer 443 

Codasyl Any z00, z0000 or 8080/8086-based $1500 Report writer, query language, data 444 
µ,p, DEC PDP-11 dictionary, transaction processor, security 

package 

OMS/inverted Radio Shack TRS-80 $49.95 445 

Non-Codasyl MCS Micos 200 $90,000 Query language , datacom, data dictionary 446 
OMS/inverted DG Nova, all Point-4, Bytronics and $3000 Report writer, transaction processor, data 447 

Amtex series dictionary, security package 
Hierarchial-network All Prime series $20,000 Report writer, security package 448 

OMS/inverted DEC PDP-11 $8 175 Report writer 449 

Non-Codasyl/ inverted DECPDP-11 $25,000 Report writer, transaction processor 450 
OMS/inverted DEC PDP-11 , VAX-11 $20,000 Report writer, transaction processor, data 451 

dictionary 

Non-Codasyl/relational DEC PDP-11, VAX-11 $30,000 Report writer, data dictionary, transaction 452 
processor, security package 

OMS/inverted All Basic-Four, Rexon, Pertee and Onyx Report writer, transaction processor, 453 
series, IBM Series/1 security package, data dictionary 

OMS/inverted Honeywell Level 6, NCR 9020, IBM $25,000 Report writer, transaction processor, 454 
Series/1 security package 

Non-Codasyl/inverted DECPDP-11 $40,000 Report writer, transaction 455 

OMS/inverted Any Z80 or 8080-based µ,p $750 456 
OMS/inverted Any Z80 or 8080-based µ,p $1040 457 

Non-Codasyl/relational All Tandem series $22 ,500 Report writer, data dictionary, security 458 
package, transaction processor 

Non-Codasyl/inverted Tl DS990 $2650 Query log , data dictionary, report writer, 459 
security package 

OMS/inverted DEC PDP-11 , VAX, Hewlett-Packard $7200 Report writer, security package 460 
HP1000 
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EXPLAINING THE EVALUATION MATRIX 

scores can be calculated. The evaluation matrix is the chief 
tool used in evaluating a DBMS. In a 
competitive evaluation , the matrix 
would list the criteria used, the 
vendors being considered and the 
ratings each vendor receives. (Not all 
criteria are used each time.) The first 
step is to establish an importance 
weight factor for each criterion . This 
factor establishes the relative impor
tance of a feature or capability of 
DBMS in meeting system require
ments. A scale of 1 to 1 o is used. The 
vendor's software is then rated , again 
on a scale of 1 to 1 o, according to its 
ability to meet that criterion, establish
ing the vendor's requirement score. 
Multiplying the importance weight 

factor by the vendor's requirement 
score produces an effective score. 

For example, if one of the selection 
criterion , a database loader (soft
ware), is extremely important, it could 
be assigned a weight of 1 o. If vendor 
#1 does not provide such an offering , 
its ability to meet this criterion might 
be 1 . The resulting effective score for 
this criterion for this vendor is 1 o ( 1 x 
10 = 10). However, vendor #2 might 
provide such a product, receiving a 
rating of 1 o. That vendor's effective 
score would be 100. 

The criteria listed in the matrix 
comprise a standard list that could be 
used to define system requirments for 
a database. Details of their meaning 
can be found in any document 
describing DBMS capabilities, or are 
available from Weiss & Associates. 

Once all criteria used in the 
selection process have been weight
ed, and all vendors' responses have 
been given a rating , their effective 

The evaluation matrix is used only 
to establish a rating for a certain 
DBMS and its ability to meet all the 
criteria as if all had an importance 
weight of 1 o. If a criterion receives a 
score greater than 7 , it indicates that 
that DBMS could effectively meet that 
system requirement. A score of 4 to 6 
indicates it is marginally satisfied, and 
a score lower than 3 is unsatisfactory. 

SELECTION CRITERIA 

1. DBMS Manipulation Process : 
1.1 Data/ Record Generation 
1.2 Database Update Process 
1.3 Database Deletion Process 
1.4 Security Techniques 
1.5 Privacy Control Techniques 
1.6 Data Integrity Controls 
1. 7 Data Format Translation 
1.8 Error Processing Technqiues 
1.9 Data Redundancy Controls 
1.10 Data Compaction Process 
1.11 Data/ File Convertibility 
1.12 Program/ Data Independence 
1.13 Data Manipulation Language 

Possible: 130 

2 . DBMS Physical Structure: 
2.1 Record Structure (Logical/ 

Physical) Supported 
2.2 Record Creation Process 
2.3 Record Modification Process 
2.4 Physical Storage Processes 
2 .5 Record Indexing 

Mechanisms 
2.6 Data Space Management 
2. 7 DBMS Structure 
2 .8 File Growth 

Possible: 80 

3 . DBMS Tools : 
3.1 Data Query Facility 

3 .11 Availability of Tool 
3.12 EaseofUse 
3 .13 Capabilities 

3.2 Report Writer Facility 
3 .21 Availability of Tool 
3.22 Ease of Use 
3 .23 Capabilities 

VENDOR 
SCORE SELECTION CRITERIA 

3 .3 Data Dictionary Facility 
3 .31 Type 
3.32 Ease of Use 
3 .33 Program/ Operation 

Interface 
3 .34 Reports Capability 

3 .4 Data Communications 
Facility 
3 .41 Protocols Supported 
3 .42 Ease of Use 

3 .5 System Development Tools 
3 .51 System Design Tools 
3.52 Development Tools 
3.53 Database Design Tools 
3 . 54 Screen Design Tools 

Possible: 160 

4. System Implementation: 
4 .1 Hardware Requirements 
4 .2 Database Loading Facility 
4 .3 Data Definition Language 
4 .4 Vendor Support 

Possible: 40 

5 . Secondary Features 

5 .1 DBMS Utilities 
5 .11 Performance Statistics 
5 .12 Simulation Facility 

5.2 Vendor Response to 
Hardware/ Software Changes 

5 .3 Ease of Installation 
5 .4 DBMS Maintenance Policies 
5 .5 Customer Experience 
5 .6 Documentation 
5 . 7 Training Availability 
5.8 System Performance 

Possible: 90 

Total Possible: 500 

VENDOR 
SCORE 
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What's on 
yourwish list 

foraDG · 
screen editor? 
D True Screen Orientation 

D Easy-To-Use Single Mode Design 

D Doesn't Require Data General CRT 

D Uses Features of lntelligentTerminals 

D Good Dialup Performance 

D Optimized Display Rewriting 

D Random Access To Pages 

D Usable by Non-Programmers 

D Literal Search/Change 

D Token Search/Change 

D Pattern-Match Search/Change 

D Features for Document Preparation 

D Case Sensitivity Control 

D Margin Control 

D User-Definable Keystrokes 

D Single-Key Macro Capability 

SCREDDAOS 
?: DRDOS 

.. ., .... . 

SCRED-the text editor from 
Rational Data Systems 

Rational Data Systems 205 East 42 street New York City 10017 212/697-5855 Twx 710-581-6015 

CIRCLE NO . 76 ON INQUIRY CARD 
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The IPS 7800-
VAX* 11 Series 

The IPS 7811-
PDP* 11 Series 

The IPS 5000-
Raytheon 500 Series ,,. 

A 
4liiii; I Y I ' . h vve re 1n t e mass stor-

l.... age business. State of 
~ the art mass storage-
8i and we're specialists. Our 

~'11) line of tri-density magnetic 
" ...... tape subsystems represents 
~ state of the art technology and 

total reliability. Because there's 
more to mass storage than capa

city-its got to work. 
If you're a Dec. Perkin-Elmer or 

Raytheon user. we've got news for 
you. JPS has the highest performance 

tape subsystems around. With fea
tures like: Telex. STC or Pertee drives; 
Dual-Density ( 1600/6250 BPI) or Tri
Density (800/1600/6250 BPI) capa
bilities; tape speeds up to 125 ips; 
storage capacity up to 180 mega
bytes per reel; a 32k Byte FiFo buffer; 
and Data Chaining for reading and 
writing gapless tapes. We also offer 
complete. integrated subsystems 
as well as individual control units. 

For performance and reliability; 
JPS works. 

*Registered Trademark of D1g1tal Equipment Corporation. 
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IPS 

The IPS 3200-
Perkin-Elmer 3200 Series 

6567 Rookin St.. 
Houston. Texas 77074 
Phone (713) 776-0071: 
wire JPS-HOU TELEX 792413 
Regional offices located in Ca. 
and Mass. 



We1ve got the VT100· 
market seeing red, 

Introducing the VT100-code d bl Inside, the Colorscan is packed 
compatible Colorscan 10 for just an ue,with performance. Like smooth 
$3,195.lt'sthefirstaffordable d 

11 
orjumpscrollingandsplit 

display terminal with the an v~ 0... screen/regional scroll. 
dramatic high-resolution .... ' .. ••• Double-high/wide and 
color that businesses need. double-wide characters. Key-

The new Colorscan 10 features eight board selected set-up parameters, self 
independently selected foreground/back- testing, even a CRT saver. All standard. 
ground colors (red, green, blue, yellow, If your business needs more effective 
cyan, magenta, black and white) crisply dis- financial and sales graphs, charts, histograms, 
played in both 80- and 132-column formats. or drawings in 80- or 132-column formats, 
You also get a 128-character set, plus 128 ask about the Colorscan 10. 
special graphic symbols. It covers the whole spectrum of business 

The Colorscan boasts state-of-the-art applications. 
ergonomics too. You get a tiltable screen, Write or call the smarter terminal maker: 
high resolution display, and detachable key- (609) 665-5400. Datamedia Corp., 7401 
board with separate numeric pad. Central Highway, Pennsauken, NJ 08109. 

r--------------~~ 
I Colorscan 10 Name I ~~~~~ 
I ~;~eme see colors. Company I D4TAM:DIA 

I D Send complete I iiiiii I product information. Address I 
I 

D Have your repre- I 
sentative call. City _______ _ I Return to Datamedia I 
Corporation, 7401 . 

I Central Highway, Penn- State Zip I From the smarter 
I sauken, N.J. 08109. I 

VTI001sareg1stered (609) 665-5400 Phone t • I k 
trademark of D1g1tal L :..J erm1na ma 9 1: 
Equ1pmentCorporat1on. --------------- ~ • 
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DATABASE MANAGEMENT 

Matching a DBMS 
to user needs 

ANDREW BURLINGAME, Prime Computer, Inc. 

Today's database-management systems offer control, 
ease of use and limited redundancy 

No one questions the "why" of a database-manage
ment system any longer. Most people now agree that 
any DBMS is flexible and can reduce redundancy and 
make changes simply. 

What else should a prospective buyer look for? At a 
minimum, a DBMS should support more than one 
language and have a standardized database design, a 
query/report writer and programs that are easy to 
develop, use and change. 

commands 

Query Commands 
report writer ---~ 

Data 

Prime's DBMS: a functional description 
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Logical 
restructurer 

Cales 

Before 
image 

After 
image 

Backup 

A general DBMS should implement the Conference on 
Data Systems Languages (CODASYL) advanced recom
mendations and specifications, and should offer concur
rent user protection and backup and full automatic 
recovery. The net benefits of a good DBMS are its 
adaptability to change, data integrity, support for 
many structures and centralized control and standardi
zation. 

Changes are easier with data independence 

The principal difference between a DBMS and a 
traditional fi le system is that a DBMS has data 
independence, which a file system lacks. Data indepen
dence means that data and programs can be changed 
independently of each other. Users have individual 
logical data structures and can program regardless of 
organization. This allows the database to be altered 
easily to reflect changes in an organization without 
affecting existing programs and systems. 

Much data in an organization exist more than once in 
a system. A good database removes much of this 
redundancy. Multiple data should occur only: 

• When the same data items occur in many records 
and documents. Using appropriate software, different 
records can be assembled from a non-redundant 
database. 

• When the same records and data groupings are 
used for multiple applications. A database system 
enables many applications or users to share the data 
groupings. 

• When entire databases contain data that can serve 
the needs of many operations and organizations. Access 
to and design of databases should transcend organiza
tional boundaries. 

The ability to respond quickly to changing user 
demands is one of the most important features a DBMS 
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Because a DBMS supports a variety of 
data structures, it easily models the 
operations of virtually any business and 
lends itself to various access and 
search strategies. 

application development requires rewriting existing 
programs. Programs are easier to write with a DBMS 

because data are automatically inserted into the 
program by a data-manipulation language faci lity. 

A database in an organization is no more static than 
are the contents of the organization's fili ng cabinets. 
The ways data are stored and used change continuous
ly. Programming costs have reached substantial pro
portions, but t ime spent on new applications has fallen 
steadily as greater effort has been placed on maintain
ing and modifying existing programs. As a result, users 
should be able to modify a DBMS to improve its 
performance or to meet new application requirements 
without affecting existing programs. Data indepen
dence and database logical-restructur ing tools aid in 
efficient applications development and significantly 
reduce program maintenance caused by change. 

offers. The ideal system uses existing data for new 
purposes and programs and easily accommodates 
changes and additions. 

When DBMS data are independent of the application 
programs, programmers and systems analysts can 
concentrate on their own logical data structures and 
applications without regard for how the data are 
organized ancl manipulated . Existing programs still 
function when data organization is changed. 

A major benefit of a strong DBMS is that new 
programs with data-description changes can be run 
without causing changes in existing programs that use 
data in original form. Without this capability, new 

Data integrity is preserved 

A strong DBMS g uarantees data integrity t hrough 
before-and-after image-journaling, transaction-orient
ed updates, interactive facilities to perform database 

PRIME'S DBMS: A FUNCTIONAL DESCRIPTION 
Prime's DBMS is based on CODASYL 

specifications for defining a standard 
database language. A data-definition 
language (DDL) provides a way to 
separate the layout of files from the 
definition of data in the applications 
program, enabling the use of an 
independent 1/0 module that under
stands the database description . 

At run time , the 1/0 module provides 
services upon commands, in the form 
of a CODASYL-specified data-manip
ulation language (DML) . Because 
access to the data is through a central 
portion of the software, many features 
can be built into a DBMS that are 
lacking in a typical file system. The 
data description defines constraints 
so that contents of the database are 
validated by the data-manipulation
language-com mand processor 
(DMLCP) , and sensitive data are 
protected from unauthorized use. 
(Prime claims that its DBMS is the only 
database product to use the full extent 
of security defined in the CODASYL 
specification .) 

Because the data description is 
maintained in a data dictionary for the 
DMLCP's use, users see the data in 
consistent but different ways , a 
feature called data independence. 
Extensive changes can be made to 
this database system, and programs 
that ran correctly before they were 
made will continue to run correctly 
afterward . Prime also claims that its 
DBMS prevents a program from 
running if it will not run correctly 
because of database changes. 
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The DMLCP also allows many 
different users to update a database 
concurrently . The Prime system 
ensures that all users see a logically 
consistent database, of particular 
importance when the programmers 
coding the applications programs are 
inexperienced. Concurrent update 
has subtle implications about what 
data really mean at a given time. 
Some database systems are difficult 
to use because they require a series 
of complicated call statements. Prime 
has found that a programmer familiar 
with FORTRAN or COBOL can learn 
enough in a day to write effective 
database programs. 

Five distinct functional groups 
comprise Prime's DBMS structure: the 
database-creation group (shown in 
red) , the host-languages-support 
group (green), the logical restructurer 
(blue), the query/report writer (black) 
and the execute-only module (yellow). 

The database creation group con
sists of: 

• The schema compiler, which 
translates the CODASYL data descrip
tion into a format to be kept in the data 
dictionary ; 

• The DMLCP , which provides 
run-time support of COBOL and 
FORTRAN programs and of queries ; 

• The database administrator con
trol processor (DBACP), which pro
vides an interactive means of saving, 
restoring, recovering and expanding 
the database; 

• The schema decompiler, which 
allows legible, up-to-date descriptions 

to be made from a database 
description in the data dictionary. 

The host-language-support group 
contains a sub-schema compiler for 
COBOL and FORTRAN that provides a 
language-specific view of the data
base description. A source-file pre
processor inserts the correct data 
description for the database, checks 
the DML syntax and inserts calls into 
the DMLCP to aid the programmer. 

The logical restructurer allows 
extensive changes to be made to the 
database, including the addition of 
new data files, relationships between 
new or existing records and new fields 
to existing records. This can be done 
without changing existing programs. 

The query/ report writer allows 
users to access information easily in 
an ad hoc manner through simple 
non-procedural statements. Naviga
tion through the database via these 
statements is handled internally and 
transparently to the user. Retrieved 
information is formatted using the 
report writer. Subsystems for various 
query and reporting tasks include 
retrieval, formatting, cataloging and 
HELP functions. 

The execute-only module consists 
of the DMLCP and the DBACP. The 
former is used for processing COBOL 
and FORTRAN DMB commands against 
the database, which is used to define 
and manage the DBMS environment 
interactively. This group of facilities 
allows users with several systems to 
develop programs on one system and 
run them on others at reduced cost. 
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THE RELIABLE 
ALTERNATIVE TO DISK .... 

If you've been looking for Compare the cost / perfor- • Compatible with 

the storage capacity of mance of MINIMEG to AOS*, ROOS*, 

head-per-track disk with most head-per-track BUS*, VMOS* 
the speed and reliability of drives ... • Cache drives for IRIS* 
main memory - you've - PERFORMANCE - and BITS* 
just found it. .. RELIABILITY - SPEED 
MINIMEGTM, the reliable CAPACITY ... MINIMEG There is a reliable 
alternative to disk. is the winner every time. alternative to disk ... 

Look at these features: MINIMEG ... the ideal 
Independent studies have • Up to 2 Megabytes per choice for applications 
shown that most CPUs sit Nova* size board requiring fast access to 
idle, waiting for the disk. 

• Up to 32 Megabytes 
frequently-used data. 

MINIMEG stores the disk 
data (software compatible capacity per system Get all the facts ... Call or 
with most head-per-track • Controller and Memory write: 
controllers) and transfers it on one board -immediately, eliminating • Hardware/ Software • INTEGRATED 
disk delays. No disk delays compatible with most II DIGITAL 
means no idle CPU, which Nova*-type computers II PRODUCTS results in increased system • Error correction for 
speed. 3150 East La Palma Ave., Unit D 

full data integrity Anaheim, CA 92806 

Battery backup option 
(714) 632-6972 

• TWX 910 591 1198 

'"Regi<;1ered iradcmark ' of Daia Genera l. Poini ..i Data Corp .. IPL Dynam iL' Co111:cp1,, and RMD A'i..,ociatc'i. 
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To many executives and managers, the 
most outstanding benefit of a DBMS is 
that it provides access to the timely and 
updated information they need to make 
accurate business decisions. 

"saves" and "restores," on-line recovery from incom
plete transactions and protection from being aborted 
while a user is attempting to access a locked resource . 
The DBMS-not the application program-should man
age all data, such as backup and recovery. 

Privacy and security features should be integrated 
into a DBMS's operating system. DBMS security fea
tures, complemented by access-control rings and mem
ory-protection hardware, keep unauthorized users 
from accessing or modifying the database. 

Database-management systems are usually well
suited to transaction-oriented processing, in which each 
transaction is completely processed, and the relevant 
fil es are simultaneously updated. This results in a low 
transaction-cycle time, unlike that of batch processing, 
in which a transaction may wait clays before it is 
completed. 

DBMS supports many structures 

With a CODASYL-compliant structure, a DBMS sup
ports many distinct or related coexisting databases. 
The only limit to the number or size of databases 
supported by some systems is the physical restraint of 
disk storage. 

Because a DBMS supports a variety of data struc
tures, it easily models the operations of virtually any 
business and lends itself to various access and search 
strategies. Data can be retrieved through direct-, 
keyed-, calculated- or serial-access strategies. Any 
number of sort or search keys can be specified within 
the database to provide more efficient access to data. 

A strong DBMS enables users to query the database 
quickly and easily, as well as to perform relatively 
complex searches and report-generating functions. A 
query/report writer allows access to and extraction of 
information from databases through non-procedural 
statements . Retrieved information can then be format
ted using a report writer. A query/report writer 
usually comprises retrieval, formatting, cataloging and 
HELP functions. 

Centralized control and standardization 

All database users in an organization should operate 
on identical data. Duplicate or redundant information 
and the possibility of conflicting data values stored in 
different fil es should be minimized or eliminated . Data 
resources with centralized control serves many purpos
es and users. 

A DBMS provides an overview of data, without design 
limitations, and facilitates modeling of user organiza
tions and operations. This simplified view leads to 
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better understanding and more efficient use of the data. 
A good DBMS allows users to model business 

conditions regardless of file-system restrictions and 
future report and inquiry needs. The system allows 
easy implementation of use standards and supports the 
use of naming and structuring standards in database 
design. It should provide backup and recovery, valida
tion of data and data relationships, data security, 
privacy and use statistics for all standard applications. 
Standardization reduces program maintenance and the 
need for familiarity with every application, and makes 
the organization's information more accurate, consis
tent and controllable. 

Efficiency is the result 

An effective DBMS streamlines multiprogramming, 
data-communications and MIS-related tasks. It greatly 
increases the scope of multiprogram scheduling by 
making the same data concurrently available to all 
authorized users. DBMS also supports the management
information system concept by eliminating many of the 
bottlenecks found in conventional non-DBMS systems, 
increasing the availability of data and making retrieval 
easier. 

To many executives and managers, the most out
standing benefit of a database-management system is 
that it provides access to the timely and updated 
information they need to make accurate business 
decisions. The query/report writer of a DBMS allows 
users to query the database quickly and to extract 
information easily. The information is formatted and 
printed-if desired-using the report writer. Default 
formats can be selected, or users can create a format 
that specifically fits their needs. As direct user 
involvement increases, dependence on programmers 
decreases, eliminating many delays that may have been 
previously encountered in obtaining information. • 

Andrew Burlingame is DBMS marketing manager, Prime 
Computer, Inc. , Natick, Mass. 

MINI-MICRO SYSTEMS IS LOOKING . .. 
... for an experienced writer / editor to collect product 

data from manufacturers of minicomputer and micro
computer processors and peripherals , prepare tables of 
specifications for competitive analysis, and write or com
mission supportive magazine article text. Applicants 
should have demonstrated management skills and firm 
background in small-computer hardware/ software in
dustry and markets. Publication credits a must. 

If you meet these qualifications , here ' s your chance to 
join the team that ' s made MMS the nation's most success
ful and fastest growing publication. 

Resumes should be directed to: 
Alan Kaplan, Executive Editor 

Mini-Micro Systems 
221 Columbus Ave . 

Boston, Mass. 02116 
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Free editing. Free block mode. 
Free half-duplex capabilities. That's 
what you'll get when you order our 
new Model 100. It costs the same as 
our old Model 100, but it does so 
much more. In fact, it's so advanced 
that we even considered calling it 
the Teleray Model 101. Or the Teleray 
Model 132. After all, when you take 
the most innovative terminal in the 
132-column class and add smart, 
block mode and half
duplex capabilities to 
it - without raising the 

price - doesn't it deserve a 
higher model number? 

Sure it does, but 
that's not how Teleray built 
a reputation for solving 
customer needs with 
reliable, innovative 
terminals. We know that 
we have to respond with 
real product improve
ments, not just flashy 
product introductions. 
It's the same philosophy 

MINI-MICRO SYSTEMS/October 1981 

that makes us take our 100% unit 
testing and fast-response service 
capabilities so seriously. Our custom
ers feel the same way. From our first 
Model 3311 to our new smart 
Model 100, Teleray customers have 
kept coming back for more. And we 
don't plan on letting them down. 

Our new Model 100 has all 
the same features that made the old 
100 so versatile-standard features, 

TELERAY:J 
DIVISION OF@ RESEARCH INC /. 

BOX 24004 MINNEAPOLIS. MINN. 55424 \ 

CIRCLE NO. 82 ON INQUIRY CARD 

not expensive add-ons. Features like 
a full 3,168 character display, 18.6 
kHz high resolution CRf, 2 56 
character buff er, auto repeat, bi~ 
directional printer port, screen 
saver, and non-volatile 
programmable memory for 20 
separate user functions. Its smooth 
scroll can be programmed for 5, 10, . 
15, or 20 lines per second. Its four 
character widths let you program 

40, 66, 80, or 132 
columns. Its snap-in 
modules keep servicing fast 
and easy. And it's both 
VflOO and Vf132 
compatible, of course. 

Call or write for 
more information or a no
obligation demonstration. 
Phone 800-328-6179 or 
612-941-3300. 

The Smart 100 
ata 

brilliant price. 
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... it leads the league in passing completions. 
Our new 1/ 4-inch cartridge streaming drive has the 

intelligence and the physical ability to give you all-pro 
performance. It's the ideal device to backup lower 
capacity Winchester disks. 

Just look at these stats: 
D It has a microprocessor-controlled intelligent 

formatter that does complete error corrections 
and retries, totally transparent to your system, to 
give you the highest data reliability. 

D It has a simple and effective interface that buffers 
data at the front end, so you can input data 
synchronously. 

D It has a storage capacity of 20 megabytes, and 
that's formatted data. 

30 or 90 kilobytes per second-you can transfer 20 
megabytes in just over four minutes. 

D It's the same size as a standard 8-inch floppy drive, 
so it'll fit your system configuration. 

Cipher Data Products has the best Quarterback in 
the backup league. We're the first team in streaming 
tape drives. 

Call the Leader today at (714)578-9100. Or write 
for free product lnformation- 10225 Willow Creek 
Road, San Diego California 92131. 

e!e,!!t:c. 
D It gives you a choice of 30 or 90 ips models, . 1'1eexcif'ingcn1npnny 

which translates directly to a transfer rate of either 
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SOFTWARE 

File organizations and 
processing concepts 

HONEYWELL INFORMATIONS SYSTEMS, INC. 

Selecting the best combination from the ways to organize 
is difficult but aids in DBMS applications 

A database is essentially a file, and like any other file, 
it can be organized and accessed in infinite ways. With 
paper documents, different accessing requirements 
involve combinations of duplication and indexing. 

For example, before computers and electronic data
bases, motor vehicle registries typically maintained 
separate files by last name and by license-plate 
number. Records (documents) in the plate-number file 
could have been exact duplicates of those in the name 
file, or the plate file could have been just a listing 

----------BlockO---------. 

RecordO Record1 

15 1e 11 1a 19 

(index) consisting of the plate number and the plate 
owner's name. In this case the name would be a 
"pointer" to the complete record in the "master" name 
file. 

Other indexes or duplicate files might be organized 
by vehicle type or other criteria. Whatever the 
combination of organization and accessing methods, the 
registry had to minimize physical file space and the time 
required to maintain and access the file records. 

The same considerations apply to files of electronic 

-----------Block 1----------

Record2 Record 3 

---------------------~Bucketo--------------------.... 

-----------BlockO--------+I ~---------Block 1---------M 

RecordO I I Record 1 I I Record2 I I Record3 I I Record4 I I Record5 

I• ltemO ltem1 .. , I• ltem2 ltem3 .. 1 

BucketO 

Fig. 1. Relationship between items, records, blocks and buckets, showing example of bucket containing more items than records (above) , 
and example of bucket containing more records than buckets (below). 
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Selecting a file -organization method is 
crucial in achieving the overall systems 
objective of completing specific 
application processing within required 
time limits and at minimum costs. 

data (databases) stored on computer disks. 

Sequential file organization 

In a sequentially organized file, items are stored in 
control-number (item-key) sequence. A control number 
is an identification field contained by all data items in a 
system. Item key is a term that is used interchangeably 
with control number. Control number is typically used 
when referring to the data item, and key is used when 
referring to the control number as it exits in an index. 
Items with successively higher control numbers have 
successively higher addresses because items are stored 
in control-number sequence. 

A sequential file permits accessing of each item in 
physical sequence. Thus, items are retrieved in the 
same sequence that they were written. Sequential 
organization is intended primarily for files in which 
most of the items are processed each t\me the file is 
used. Each time this type of file is processed, the first 
item is accessed , and each succeeding item is accessed 
in turn. 

A sequential-file format must be carefully chosen 
because data might be added or deleted. In a file in 
which items are firmly established, any re-sequencing 
and reordering of the file because of additions or 

t:J 
Transaction Q 
Fi le 

Disk or tape unit 

deletions will be rare. The file can, therefore, be packed 
tightly and efficiently. Additions are inserted by 
creating a new master file. This organization is called 
condensed sequential. 

To limit the number of re-creations of a fairly 
changeable master file, gaps should be inserted to allow 
for anticipated additions. This expanded sequential file 
requires more storage space than a condensed file, but 
it is not as critical in design or as sensitive to 
fluctuations in file size as is a condensed fi le. An 
expanded sequential file limits file-maintenance pro
cessing time by providing for a certain amount of 
growth before the entire file needs to be rewritten. 

The advantages of sequential-file organization in
clude reduced seek time for batch-processing jobs in 
high-activity files , quick production of reports that are 
in the same sequence as the file, retention of chronolog
ical order, with little read/write head movement and 
easy conversion from tape-oriented systems because 
the storage medium is changed, while the processing 
mode remains the same. 

The disadvantages of sequential-file organization 
include the need to rewrite the file periodically to 
accommodate additions and to close gaps left by 
deletions and the inability to locate items quickly. 

Indexed sequential-file organization 

An indexed sequential file includes indexes that 
permit rapid access of individual records and rapid 
sequential processing. To use this type of file, a storage 
area must be reserved in memory or on the disk for an 
index. Each entry in the index consists of two 
elements-the key of the indexed item and the 

Fig. 2. Father-son seq~ential-order/sequential processing, showing disk# 1 as the father master file and disk #2 as the "son. " Batched and 
sorted transactions are read into memory (a), where they are compared to the master-file items (b) . The master-file items are then retrieved 
from storage one at a time regardless of whether they are affected (c), and a new master file is created on another disk device (d). 
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Just plug it in! 
Easy-to-use 
Modutector 
units detach to 
give low cost. 
multi-site volt
age monitoring. 

Categor ized volt
age data. Micro
processor 
based printer/ 
controller unit 
allows easy-to
set threshold 
and time 
settings. 

New breakthrough! 
Detachable detectors slash costs 
of multi-site voltage monitoring. 

Superior Electric's 

Totally self-con
tained. Hand
some briefcase 
protects instru
ment , easy-to
carry, and 
stores all cords. 
accessories and 
operating 
manual. 

revolutionary Stabiline® AC Voltage Monitor with 
Modutector'"units. 

Until today, service people had two options, disturbance for faster, easier interpretation. 
both bad: you could tie-up a $5,000 power line Other features include real-time, hard-
disturbance instrument for a week and watch copy output with the ability to print addi-
your waitin.e; list grow; or you could make do tional copies of data. Ability to set pre-
with inconcTusive 2 or 3 day analyses. else, digital threshold levels. And more. 

Right away, the revolutionary new Stabiline Faster Set-up Time. Takes only 
AC Voltage Monitor doubles the number of minutes to set data thresholds and 
sites you can serve for the price of one competi- clock. Internal battery-powered mem-
tive instrument. By adding additional Mod- ory allows long term data retention 
utector units you can perform multiple and eliminates the need of repetitive 
site analysis with just one instrument. res~tting. 

Easy To Read Output . This new The Affordable Productivity 
Stabiline AC Voltage Monitor of- Booster. If you need to increase 
fers several unique features and your monitoring capability, but cost 
functions. Like the ability to ana- is holding you back, your wait is 
lyze and categorize voltage data: For the price of two conventional units you over. The revolutionary new Stabiline AC 
sags, surges, low averages, high av- can now have a Stabiline AC Voltage Moni- Voltage Monitor with Modutector units , 
erages, impulses, common mode tor consisting of a printer with seven on-site lets you keep up with your growing busi-
noise and blackouts. Modutector units . ness demands. 

You don't have to fumble through s~ ,L ~1· R Call (203) 582-9561 or write today for 
yards and yards of tape to find the iDflflfne more information. Also. ask us about our 
data you need. It's grouped by type of AC \bltage Monitor Stabiline voltage conditioning equipment. 

~© The Superior Electric Company Br istol. CT 0601 O 
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An indexed sequential file includes 
indexes that permit rapid access to 
individual records and rapid sequential 
processing. 

corresponding address. The index permits direct-access 
processing of a sequential file because items can be 
located and processed without reading an entire file. In 
addition, insertions and deletions can be handled easily. 

An index can be as fine and direct as space allows. 
Indexes ideally would be stored only in main memory so 
that the search to find the address of an item could be 
performed at the CPU's speed. But this is often 
impractical because of the storage limitations of main 
memory, and only the indexes for very small files can be 
stored entirely. Two methods of establishing an index 
network are to place an index in main memory that 
references a more precise index in the disk device; the 
fine index can be the last link in the network or can 
refer to a finer table within a cylinder, or to store the 
index in the disk device and call it into memory by 
segments. 

Each entry in an index must contain at least an item 
key and the storage address of either the item or the 

Transaction 
File 

Disk or tape unit Processor 

11 13 14 

19 22 23 

Disk 

Fig. 3. One-device sequential-order/sequential processing is 
typ ically most effective with small, static files. Batched and sorted 
transactions are read into memory (a), where they are compared to 
the master-file items (b), which are retrieved from storage one at a 
time, regardless of whether they are affected. After processing, the 
master-file items are written into their orig inal locations. 

entry in the finer index. An index need not always 
contain an entry for each file item, but it can be 
arranged to take advantage of the hierarchical design of 
the disk device. For instance, as a file is being loaded 
sequentially, the key of the last item in each cylinder 
and the address of that item are entered in a rough 
index stored in the device. The rough index is brought 
into memory at the beginning of each updating run. The 
key of the last item on each track is entered in a finer 
index, located on the first track of each cylinder. To 
locate an item, the computer searches the rough index 
in memory to find the address of the cylinder in which 
the item is located. The proper cylinder is then 
selected, and the finer index (on track oo of the 
cylinder) is consulted to find the item's track and record 
address. 

The advantages of indexed sequential-file organiza
tion include the ability to locate and process items 
directly and sequentially, to add new items to a file 
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easily, to delete items from a file and re-use the 
position, thereby avoiding gaps in the file and wasted 
space, and to keep file maintenance to a minimum 
because a file need not be re-copied to handle insertions 
and deletions. 

The disadvantages of indexed sequential-file organi
zation are that an index requires storage space on the 
disk device or in main memory, and added price is 
entailed for index maintenance and index-lookup time. 

Direct-access (random) file organization 

In a direct-access file, items are not stored in 
control-number sequence, but a direct relationship 
exists between a control number (item key) and an 

Transaction 
File 

Disk or tape unit Processor Disk Device 

Fig. 4. Indexed sequential-order/sequential processing, in which 
batched and sorted transactions are read into memory (a). Each item 
key is then looked up in the main-memory index (b), which references 
a finer index in the disk device (c), which then locates the item, to be 
read into memory (d) . After processing, the items are written into their 
original locations in the same device. 

item's disk-storage address. A mathematical transfor
mation of the control number provides a numerical 
disk-storage address. The control number can be 
completely numerical or a combination of alphabetical 
and numerical information. 

To store data, an addressing routine is developed that 
will convert the control number of an item to an address 
in the disk device. Control-number transformation 
routines attempt to produce a unique storage address 
for each item in a file, but this is seldom possible. 
Instead, an optimum transformation routine is devised 
that minimizes the number of times the same address is 
assigned to more than one item. Duplicate addresses, 
called synonyms, are virtually inevitable. After data 
have been stored at a developed address, retrieval 
becomes simply a process of repeating the address
generating routine that originally stored the data. 

A direct-access file, organized to provide fast access 
to items not to be retrieved sequentially, is structured 
principally in terms of buckets, user-defined areas that 
contain one or more items. When a bucket contains 
more than one item, no logical relationship need exist 
between the items, except that through some means, 
such as randomizing, the address of a bucket has been 
specified as belonging to all of the items in the bucket. 

A bucket's address is the address of the first record 
within that bucket. A bucket can contain one or more 
blocks, and a block can contain one or more items. A 
program can find an item in a few µsec. by comparing 
the proper key to the keys of all items in a bucket. A 
subsequent access is not usually required. A large 
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HIGH CAPACITY, 1/0, BACKUP 
Until now, you thought only a fixed 
disk could give you the high capac
ity, speed and reliability your system 
needs. Until now, you were right. 

Before today, you were consider
ing buying a Winchester for mass 
storage, a floppy for I/O and a car
tridge for backup. Before today, you 
didn't have much choice. 

But now, you can get what you 
need in high capacity flexible disk 
drives-3.2, 6.4 and 8.4 Mbytes 
(with more on the way) from the 
world leader in high technology 
floppys - Per Sci. Diskette drives 
that are their own I/O and their own 
backup so you buy just one drive, 
not three! 

And PerSci high density drives do 
not use exotic media or expensive 
cartridges like some you've been 
reading about. PerSci drives store 
more bytes than a floppy could ever 
store before on standard, off-the
shelf diskettes. 

How did PerSci do it? We started 
with voice coil positioning - the 
"big disk" positioning technology 
which makes PerSci drives 3 to 6 
times faster than other floppys ( 1 ms 
track to track), far more precise in 
positioning and gives the drives reli
ability approaching hard disks. The 
unique accuracy of the voice coil 
has made it possible for PerSci to 
design a truly effective dual diskette 
drive-that is, two diskettes housed 
in one drive the size of a standard 
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8 inch floppy. Add dual head tech
niques to that high reliability and 
you have two heads reading double 
density data on both sides of two 
diskettes in one compact package. 
In other words you have a PerSci 
Model 299B with data storage of 3.2 
Mbytes-the perfect storage capac
ity for a wide variety of applications. 

And if you need twice as much 
data, PerSci has it in the Model 699 
diskette drive. The extreme preci
sion of the PerSci positioner has 
allowed PerSci to make the move to 
96 tpi (the first 8 inch drive to reach 
this density) with no major redesign. 
This means you get proven technol
ogy in a PerSci 6.4 Mbyte drive. 

To take the next capacity step 
PerSci has added to this proven high 
technology design the first true track 
following servo system ever to be 
implemented on a floppy disk drive. 
This unique system, so precise it can 
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follow even elliptical variations in 
media tracks, allows PerSci drives 
to store 8.4 Mbytes of data on 150 
tracks per inch with complete reli
ability on absolutely standard 
removable media. And this is just 
a sample of what this system can do. 

So before you spend money and 
time on Winchesters and low per
formance floppys and cartridge 
drives with multiple controllers 
(and before you start betting on tape 
for backup)-consider the alter
natives. PerSci drives are micro
processor based, have a patented 
hub and cone assembly for ultra
reliability and a unique low noise 
read amplifier. They have all the 
benefits you can expect from hard 
disks-with the removable, low 
cost, mailable, stackable floppy 
media that is the standard of the 
industry. So now that you've got a 
choice, choose a PerSci high density 
floppy-the Winchester alternative. 

Call or write today for informa
tion to PerSci, Inc., 12210 Nebraska 
Avenue, West Los Angeles, CA 90025. 
(213) 820-7613. Telex 687-444. 

Peripherals a 
Generation Ahead. 
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In a direct-access file, items are not 
stored in control-number sequence, but 
a direct relationship exists between a 
control number and an item's disk 
storage address. 

bucket can increase access time to an item but decrease 
the possibility of overflow. A smaller bucket can reduce 
access time to an item in the bucket because the area 
searched is smaller than that of a large bucket (Fig. 
1). 

The advantages of direct-access file organization 
include its ability to provide address calculating faster 
than does retrieving and searching an index, and it 
saves a user index space, maintenance time and lookup 
time because it does not need indexes. 

The disadvantages of direct-access file organization 
include address-calculation schemes and control num
ber characteristics that give imperfect results, includ
ing addresses that refer to many items (synonyms) 
and addresses that are not used, and deterioration of 
the degree of storage use after several months as a 
result of changes in control-number characteristics. 

In sum, the sequential method of file organization 
may be better if the file capacity is very limited and the 
files must be tightly packed, and the act of locating 
individual items is not critical. The direct-access 
method may be better if there are numerous additions 
to and deletions from the file and if the time to locate 
items must be kept to a minimum. The indexed 
sequential method may be better if a combination of 
elements from sequential and direct-access organiza
tion are required. For example, the sequential file 

makes rapid sequential processing possible, while the 
indexes allow relatively quick location of records. 

Processing techniques 

File processing refers to the method used to gain 
access to items in the file and to post transactions 
against these items. A close relationship exists between 
the type of file organization and the mode of processing, 
the latter being designed to take maximum advantage 
of a file organization. For example, data items should be 
filed according to a plan, and the relationships between 
file organization and file processing should be carefully 
considered before a plan is chosen. 

Processing can be accomplished sequentially or 
directly. The four most common storage/processing 
combinations are sequential-file organization/sequential 
processing, indexed sequential-file organization/se
quential processing, indexed sequential-file organiza
tion/direct-access processing and direct-access file or
ganization/direct-access processing. 

• Father-son sequential order/sequential processing, 
a widely known method, has been used extensively in 
magnetic-tape systems. The transactions to be passed 
against the master file must first be batched and sorted 
into the same sequence as that of the sequentially 
ordered master file. The transaction file can be stored 
on any input device . Each master-file item is brought 
into memory and compared to the change item in a 
matching operation (Fig. 2). A master-file item is 
updated when a match is found. If more than one 
change item affects the same item, all transactions for 
that master-file item are posted before the next file 
item is examined. 

A new master file (the son) is created on a separate 
disk device as a result of the update operation. 

Summary of File Organization/Processing Methods 

Methods Fat her-son One-Device Indexed Indexed Direc t-access/ 
Sequential / Sequential / Sequential / Seq uential/ d irect-access 

Characteri sti cs Se'quen ti al Seq uential Sequential direc t-access 

Input Sorted Sorted Sorted Random Random 
Transact ions 

Master File Sort ed , se ri al Sorted, serial Sorted, seria l Sorted , serial Random 
Format 

Ad dressi ng Direct or Direct or Direct or Direct or Key t rans-
Techniques indirect indirect indirect ind irect fo rm ati on 

Item Retrieva l Every item is Every item is Each affected Each affec ted Each affec ted 
from th e re tri eved once retrieved once item is retrieved item is retr ieved item is ret rieved 
Mas ter Fil e duri ng a run during a run once during a run each time it each ti me it 

becomes active becomes act ive 

Rewri ti ng th e Mu st be re- Each affected Each affected Each affec ted Eac h af fec ted 
Master Fil e wri tt en entirely master-file item master-file item master-file item master-fi le item 

and on a separate is rewritten in its is rewritten in its is rewrit ten in its ·is rewritten in its 
disk device original location original location orig inal locat ion origi nal locat ion 

M inimum requ ired 2 
d isk device(s) 
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Announcing the 80-column Model 82A and 
136-column 83A quality Microline printers. Quiet. Long 
lasting. Exceptional print quality. 
• 120 cps 
• 9-pin head for true descenders 

(one year warranty) 
• Bidirectional. logic seeking 
•Graphics 
• Parallel and serial interfaces-standard 
• Friction, pin. and tractor feeds 
• All points addressable graphics 
• And much more 

From Okidata. The company that stands out. 
Apart from the rest. For more information on Okidata's 
incomparable line of printers contact us at 111 Gaither 
Drive, Mt. Laurel, NJ 08054, or call toll free (800) 257-7768. 
Also available through authorized distributors. 

Making small printers for people who think big. 

Okidata is a subsidiary of Oki Electric Industry Company Ltd. 
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A direct-access file, organized to 
provide fast access to items not to be 
retrieved sequentially, is structured 
principally in terms of buckets, 
user-defined areas that contain one or 
more items. 

Additions to the file are inserted in sequence during the 
run, and deletions are made simply by not writing the 
deleted items in the new master file. Updating is 
completed when the end of the transaction file is 
reached, but the balance (if any) of the father master 
file must be copied onto the son to complete processing. 

The advantages of father-son sequential order/ 
sequential processing include that the file is efficiently 
packed into the storage area, that is, items are packed 
into contiguous storage locations; the concept is simple, 
familiar to tape users and relatively easy to implement; 
a master-file item is retrieved only once during 
processing, regardless of the number of transactions 
that involve the item; the sorted master file is readily 
available for output reports; and an entire file need not 
be on-line at one time if a massive master file is being 
processed, thereby reducing hardware costs and re
quirements. 

The disadvantages of father-son sequential order/ 
sequential processing are that the entire file must be 
rewritten during an update, an additional disk device is 
required to store the updated master file , each 
master-file item must be read into memory and then 
written onto the output device, regardless of whether 
the item is affected, the transaction file must be sorted 

Transaction 
File 

Commun1catmn control Processor Disk Device 

Fig. 5. Indexed sequential-order/direct-access processing, in 
which randomly ordered transactions are read into memory (a). Each 
item key is then looked up in the main-memory index (b), which 
references a finer index in the disk device (c), which locates the item, 
which is then read into memory. After processing, the items are 
written into their original locations in the same device. 

before processing, and fast response to on-line inquiries 
is impossible because the input items must be sorted 
and the file items must be retrieved sequentially. 

• One-device sequential order/sequential processing 
enables a sequentially ordered file to be processed 
sequentially as in father-son processing. The transac
tion file is sorted into the same sequence as the master 
file, and each master-file item is brought into memory 
and compared to the current change item (Fig. 3). 
Here, the similarity between father-son and one-device 
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processing ends, because only the affected master-file 
items are rewritten and written into their original 
locations in the same disk device. The time to perform 
an update run is thus reduced because every item need 
not be rewritten, and only one disk device is required. 

Additions cannot be inserted into this type of file in 
the proper physical sequence unless gaps were original
ly left for this purpose, and deletions will leave gaps. 
Such file changes, however, must be incorporated into 
the master file by using a routine (daily or weekly) 
merge operation. 

The advantages of one-device sequential order/ 
sequential processing are that only one disk device is 
required to update a file; only the affected master-file 

Transaction 
File 

Communication control Processor Disk device 

Fig. 6. Direct-access order/direct-access processing, in which 
randomly ordered transactions are read into memory (a) . Each item 
key is then transformed into an address (b), which may be the first 
address in a bucket (c). The bucket then identifies that item as the 
one to read into memory (d) . After processing, the items are writ ten 
into their original locations in the same device. 

items need to be rewritten; the concept is simple, 
similar to what is familiar to tape users and relatively 
easy to implement; a master-file item is retrieved only 
once during a run, regardless of the number of 
transactions that involve the item; and the sorted 
master file is readily available for output reports. 

The disadvantages of one-device sequential/sequen
tial processing are that file additions and deletions 
affect the physical sequence of the file, each master-file 
item must be read into memory, regardless of whether 
or not the item is affected; the transaction file must be 
sorted before processing; and .fast response to on-line 
inquiries is impossible because the input items must be 
sorted and the file items retrieved sequentially. 

• Indexed sequential order/sequential processing 
involves a sequentially organized master file and 
requires that the transaction file be batched and sorted 
as in sequential order/sequential processing. However, 
only the affected master-file items are brought into 
memory for processing. The index in the computer 
memory, the disk device or both controls retrieval of 
file items. Using the control number of the transaction 
item, the program locates the address of the master-file 
item to which the change applies by searching through 
an index. When the master-file item is found, it is read 
into memory and processed. It is then written into its 
original file location. Additions and deletions can be 
handled without rewriting the entire file. 

The advantages of indexed sequential order/sequen
tial processing are that a master-file item is retrieved 
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There are hundreds of CRT terminals on 
the market. Some good. Some not so good. 
And you can buy most of them, right off 
the shelf. So why do more large-volume 
users specify Zentec? It's simple really. We 
provide intelligent solutions to your infor
mation processing needs. It's our business. 
And our solutions don't begin with a ter
minal. They end with one. 

The Total Solution-a Custom Approach 
The solution begins with you, with your sys
tem and business objectives. We work with 
you to help analyze and set your objectives 
from the viewpoints of marketing, engineer
ing, manufacturing and your customer. Then 
our hardware and software team applies your 
solution requirements against our modular 
systems. We implement a unique terminal 
workstation around a flexible minicomputer
like bus architecture and threshold LSI tech
nologies. In short, Zentec provides 
a custom solution ... custom key
boards, custom printed circuit 
boards , custom software, firmware 
and even packaging ... 
whatever it takes to 
solve your problem. 
All at a very com
petitive price. 

Lower Cost of Own
ership-the Intelli
gent Investment 
Quality is a ......,~~~llii!il 
fundamental part 
of every Zentec terminal 
system . Since the last decade , we've 
met and surpassed the quality requirements 
of the nation 's leading large-volume users. 
Our manufacturing processes assure the high
est product quality and reliability standards. 

Each component, subsystem and system is 
100% tested. Burned in. Then tested again. 
As a result , our DOA (Dead-On-Arrival) 
rate is less than l %. This means you can 
eliminate testing our terminals prior to ship
ment to your customer. And our MTBF 
(mean time between failure) is over 10,000 
hours. That translates to fewer service calls. 
But even if a call is necessary, our MTTR 
(mean time to repair) is now under 20 min
utes. Work the entire equation: competitive 
price + low DOA +long MTBF and short 
MTTR = low cost of ownership. 
Custom Solutions-Added Value 
The fundamental values of a custom ter
minal can add up to your most intelligent 
alternative, specifically: 
• Code executed at the terminal worksta
tion level reduces host overhead, extending 
the life of the host system . 

• More terminal workstations can 
be supported by the host with 

faster response time. 
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• Faster response time, keyboards customized 
to meet application requirements and other 
ergonomic features add up to high operator 
productivity. 
• Value-added terminal workstations assure 
greater control of the aftermarket for your 
products. 

Get Off the Shelf, and Back into Business 
Custom configuration. Quality. And lower 
cost of ownership. They're three important 
reasons why more and more companies are 
coming to Zentec for intelligent solutions 
to information processing problems. Com
panies like R.C.A. , G.T.E., Tandem Com
puters Incorporated, McDonnell Douglas, 
and United Press International. For more 
good reasons, send in the coupon below. Or 
call us at ( 408) 72 7-7662. It may be one of 
the most intelligent moves you've ever made. 

2400 Walsh Avenue, Santa Clara, CA 95050 
(408) 727-7662 
Sales Offices: Long Grove. IL (312) 634-9550; Playa Del Rey. 
CA (213) 822-02 78; Richardson. TX (214) 690-9265; Rockville. 
MD (301) 762-7990; Santa C la<a. CA (408) 727-7662; Wal
tham. MA (617) 890-79 15 ; White Plams. NY (914) 428-2801 ; 
West Palm Beach. FL (305) 684-8898. 

r -------------MMS-10 
O K Zenrec. tell me more about your intelligent alcernatives . 
Pleasc-
0 Send me product literature. 

0 Have a Zemec representative concacc me . 

D Call me at ( 

Name: _______________ _ 

Tnle: _______________ _ 

Company:--------------

Address:---------------

C ity: ______ State: __ Zip: ____ _ 



A close relationship exists between the 
type of file organization and the mode 
of processing, the latter being 
designed to take maximum advantage 
of a file organization. 

only once during processing, regardless of the number 
of transactions that involve the item; the sorted master 
file is available for output reports; only the affected 
master-file items are retrieved; file additions and 
deletions can be made without rewriting an entire file 
and the file can be tightly packed. 

The disadvantages of indexed sequential order/ 
sequential processing include slower reponse to on-line 
inquiries than is possible with direct-access processing, 
the need for sorted input, the need for at least two 
accesses for each retrieval-one for the index and one 
for the item-and the need to store indexes in main 
memory and/or the disk device. 

• Indexed sequential-order/direct-access processing 
combines a sequentially organized master file with the 
fast response, direct-access capabilities of disk devices. 
It is useful when transactions are relatively low, for 
example, in inquiry processing. But sequential process
ing is also required , for example, for preparing output 
reports. 

An index is used to find each master-file item in the 
same manner as described for indexed sequential 
order/sequential processing. However, the transaction 
file is not pre-sorted; transactions are read into memory 
in the random order in which they occur (Fig. 5). If a 
master-file item is involved in more than one transac
tion, each transaction requires the retrieval of the 
master-file item, unless a priority of input transactions 
is established. When the input transactions are stacked 
in a queue, the queue can be tested to determine if the 
next transaction to be posted is the only one in the 
queue that involves the master-file item. If more than 
one transaction in the queue affects the same master
file item, multiple transactions can be posted in 
sequence so that the master-file item need not be 
retrieved more than once. Once the master-file item has 
been processed, it is written into its original location in 
the same device. 

The advantages of indexed sequential-order/direct
access processing include fast response to on-line 
inquiries, input transactions need not be sorted, the 
sorted master file is available for output reports, only 
the affected master-file items are retrieved, file 
additions and deletions can be made without rewriting 
the entire file and the file can be tightly packed. 

The disadvantages include the need for at least two 
accesses for each retrieval-one for the index and one 
for the item; the need for one retr ieval, unless a 
routine tests the queue of input transactions for the 
presence of more than one transaction involving the 
same master-file item; indexes require storage in main 
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memory and/or the disk device; and high-activity files 
are not processed as efficiently as in other methods 
because the input is not sorted. 

• Direct-access (random) order/direct-access pro
cessing eliminates the need for indexes to look up the 
address of an item and to make at least two accesses per 
master-file item. It, therefore, uses the direct-access 
capabilities of the disk device to a greater degree than 
other methods. The master file is randomly ordered by 
means of a key transformation technique so that an 
item's address is simply computing when a transaction 
is to be posted (Fig. 6). If the item is not the first one in 
the bucket, it can usually be found by searching the 
bucket sequentially. 

The advantages of direct-access (random) order/ 
direct-access processing include the fastest response to 
on-line inquiries, the most efficient processing of a 
low-activity file, the need for multiple accesses per item 
only when overflow occurs, the lack of need for sorting 
input transactions, the need to retr ieve only the affected 
master-file items and the ability to make file additions 
and deletions without rewriting the file. 

The disadvantages include the fact that the key 
transformation routine, unless well chosen and proper
ly maintained, can produce gaps, which in turn, cause 
inefficient use of the fi le storage area; that no orderly 
sequence of the master file exists for use in output 
reports; that sor t ing is required to produce the reports; 
that items of a sequentially ordered file are sequenced 
only with regard to their pr imary key, necessitating 
sorting in different types of reports; that each transac
tion requires one retrieval, so that the same master-file 
item can be retrieved many times during processing; 
and that a high-activity file is not processed efficiently. 

Summary of methods 

The table summarizes the important characteristics 
and capabilities of the most commonly used file
organization/processing methods. The method selected 
must take into account future as well as current 
application requirements, and the resourceful systems 
analyst must also be mindful of the effect new hardware 
developments might have on file organization and 
processing. • 

Mini-Micro Systems gratefully acknowledges the use of tutorial 
material made available by Honeywell Information Systems, 
Inc. 

DECEMBER. AND BEYOND IN MMS 
A comprehensive product profile of computer graphics 

terminals will lead the feature section of the December 
issue, and the survey will be augmented by several other 
graphics-related articles , including: 

• A look at a new hardware/ software design technique 
that provides extremely fast three-dimensional raster 
graphics processing. 

• A tutorial on digitizer resolution and accuracy . 
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Just plug 
ina 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. 

.. 

i~~:~~~~i~@@~J.::~,;· 
,,,t1f1'''1''' 
:--~;~,,~~~,/' 
;~::~,:'' 
I 

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 hne-to-line to high 
power shut-down interference interference demand 
outages 

Dedicated Line some. some. some. some. No No 
(with ded1- 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 M1n1-
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. 

A UNIT OF GENERAL SIGNAL '-

The Power Protectors 
SOLA 
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Addition That Really 
Counts! 

+ 

Computer 

IDM 500 

Computers doing 
relational database 
management 

Add 1 Britton-Lee Intelligent 
Database Machine (IDM 500) to 
1 computer and get 3 times the 
computer, at 1/3 the cost. 
This practical, economic solution 
is available now. 
The IDM 500 leverages a computer's performance when 
doing relational database management applications. 
This amazing breakthrough, the IDM 500, is a 
combination of relational database management 
software and a very high speed special purpose 
backend database machine. The IDM 500 brings you 3 
major benefits: greater programmer productivity
higher performance-more applications flexibility. 

1. Productivity 
Relational databases are easy to design, build, and 
modify because of their forgiving nature. The 
programmer need only specify what is wanted , the IDM 
500 automatically takes over, determines the most 
efficient way to access data, and then gets it. As a result, 
application programs are smaller, easier to write and 
maintain. This proven system reduces programming 
time, thereby increasing productivity, a major cost 
savings benefit. 

2. Performance 
The IDM provides performance many times greater than 
that available with software based database 
management systems. 
Each IDM contains a minimum of 4 processors working in 
parallel at speeds up to 10 million instructions per 
second . 
The IDM, as a backend processor, offloads the computer 
by assuming all the database tasks, thereby relieving the 
computer of up to 80% of its workload , freeing it up for 
other computer chores. 
Because of this , the IDM 500 increases the capability of 
your current computer, extends its useful I ife, and 
reduces the need to buy a bigger computer. Another 
major cost saving benefit. 

3. Flex ibility 
Because the IDM is a separate processor, many different 
computers can have access to common databases. In 
addition the IDM 500 can be used as a stand alone 
system, or as a database node on a global or local area 
network. 
Because the IDM 500 provides a clean separation of end 
user issues from database management issues, many 
different end user interfaces to the same database 
management system are possible. 

If you 're not convinced yet that 1 + 1 = 3, let us send you 
complete information about the IDM 500. 
Just call today, or send a note to 
90Albright Way, Los Gatos, 
CA 95030. 

1 11111mm11111111 Britton 
WLee,Ihc. 
408/378-7000 

IDM 500 
lrttelligent Database 

Machine 
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SOFTWARE 

Exploring 
integer division 

K. GOPINATH, Advanced Micro Devices 

Various algorithms are offered 
to assist users of bit-slice µps working 
in a microprogramming environment 

Secondary systems builders or configurators-those 
who draw on the already built-in power of the hardware 
and operating systems provided by CPU vendors-are 
not required to understand the operational details of 
their system's arithmetic procedures. It is sufficient 
that they and their customers know only the use and 
limitations of those procedures. Where systems inte
gration starts at the chip level rather than board level, 
however, some appreciation of microprogrammed 
arithmetic processes is essential. 

Integer division is required in a microprogramming 
environment anytime a remainder (or modulus) is 
required in addition to a quotient, and yet division is 
much more difficult to realize than, say, multiplication. 
One difficulty can be easily understood by visualizing a 
2n-bit dividend (X) and an n-bit divisor (Y) . The 
quotient (Q) can range from 1 bit when x < Y, to 2ns bits 
when Y= 1, discarding the attempt to divide by o. In 
most divide functions, the remainder (R) is as important 
to find as the quotient; there is no equivalent to it in 
multiplication. Division becomes even more complicat
ed when negative numbers are represented in the 2's 
complement notation. 

Add 
divisor to 
remainder 

Start 

Subtract 

Exit 

Dealing with negative numbers is relatively easy in 
the decimal system, which uses sign-and-magnitude 
notation: the sign of the quotient is determined first, 
and a normal division is then performed. That is, the 
first digit of the quotient is estimated by comparing the 
most significant part of the dividend to the divisor. The 
estimate is then verified by a multiplication (no direct Fig. 1a. Flowchart for nonrestoring division (unsigned numbers). 
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Dealing with negative numbers is 
relatively easy in the decimal system, 
which uses sign-and-magnitude 
notation: The sign of the quotient is 
determined first, and a normal division 
is then performed. 

division method is known), and the process continues 
for all of the other digits, shifting the divisor to the 
right one place at a time. 

The most straightforward hardware integer division 
scheme for unsigned numbers uses subsequent subtrac
tion. The algorithm is as follows: The divisor is 
subtracted from dividend and a counter initially reset to 
zero is incremented. This process continues as long as 
the remainder is positive. When the remainder be
comes negative, the last step is canceled, that is, the 
divisor is added back and the counter is decremented. 
The counter will contain the quotient, and the remain
der will be correct. The main drawback to this scheme 
is the great number of arithmetic operations required. 
Again, when dealing with signed numbers, the subtrac
tion should be substituted by addition and vice versa. 

Restoring and non-restoring division 

Calculating the quotient digits instead of counting 
them enables quicker division. In this algorithm, the 
divisor is first subtracted from the most significant part 
of the dividend. If the remainder is positive, the 
quotient digit is 1, otherwise the subtraction is 
cancelled (by adding the divisor to the remainder) and 
the quotient digit will be o. Now, the divisor is shifted 
one place to the right (much like a paper and pencil 
division,) and this process is repeated until all the 
quotient digits have been calculated. This algorithm is 
called restoring division. When signed numbers are 

Fig. 1 b. Am2901 Microcode for dedicated division for flowchart. 
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involved, inversion of the operations and the quotient 
digits is necessary, and, in some cases, correction 
should be performed. 

Some time is wasted in restoring division because for 
every o digit in the quotient, two arithmetic operations 
are needed. This can be saved in the non-restoring 
division. The basis of non-restoring division is the same 
as in restoring division. First, only unsigned (positive) 
numbers are considered. At the beginning, the divisor 
is subtracted from the most significant part of the 
dividend. If the result (first remainder) is positive (or 
o), the first quotient digit is 1. Otherwise, the quotient 
digit is o, but it should not be restored. The divisor is 
shifted one place to the right (or remainder to the left) 
and added if last quotient digit was o; otherwise, it is 
subtracted. Quotient digit is determined as before, and 
this continues until all quotient digits have been 
computed. The remainder will be correct if it is 
non-negative; otherwise, it can be corrected by using a 
restoring operation on the remainder only (Fig. 1). 

The number of bits to represent the value of the 
divisor must be carefully considered: If the divisor has 
n bits and the dividend has 2n bits, the above process 
develops n + 1 bits of the quotient. This will not be 
sufficient if the divisor is a small number and more 
digits are needed in the quotient . This condition can be 
easily detected because the most significant half of the 
dividend will be greater than the divisor. Division can 
then be terminated after setting the overflow flag. 

Accommodating the negative 

The unsigned division scheme can be applied to 
signed positive numbers without any change. When 
negative numbers are encountered, however, changes 
in the algorithm are necessary. The straightforward 
method of signed division seems to be division in the 
first quadrant. In this scheme, negative numbers are 
2's complemented to obtain positive numbers, remem-

Anal Register Statd 

R 
. 

0 Remainder 

I Divisor 

Q Quotient 
~· »: .. 

a, a. RAM, 

t F1 X 0 
Fa X O 
x x x 
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Some time is wasted in restoring 
division because for every 0 digit in the 
quotient, two arithmetic operations are 
needed. 

bering the changes done. If overflow occurs when the 
dividend is complemented (that is, dividend is -22

' -
1
, 

the least negative number), the overflow flag can be set 
and an exit taken from the routine because (-22

N-
1
) 

divided by any integer of n bits cannot be represented 
in n bits. If overflow occurs when the divisor is 
complemented, a more complex action is required. In 
this case, the dividend and the divisor are shifted right 
by one place and the shifted-out bit is stored in a flag, z. 
At the same time, a flag , w, is also set to indicate that 
division by -22

:<-1 is being attempted. 
These actions are required because the quotient 

might be representable in n bits. (Here instead of 
dividend = divisor/quotient + remainder, we have 
Ldividend/2J = Ldivisor/2J * quotient + Lremainder/2J. 
The remainder obtained is shifted left, and the bit z is 
added to give the correct remainder.) The division is 
performed on positive numbers, and 2's complementing 
is done where necessary (Fig. 2). 

Set overflow 
flag 

Exit 

Fig . 2. Flowchart for division with signed numbers . The quotient Q = 

qn qn-1 qn-2 ... q1 q2 
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Division in the first quadrant is applicable to both the 
restoring and non-restoring methods. In non-restoring 
division, the inner loop of division takes n+ 1 steps. In 
restoring division, it can take n to 2n steps, depending 
on the number of restores done. The inner loop of 
non-restoring division takes one line of microcode on 
most micromachines and another line is needed to 
achieve the remainder correction. In restoring division, 
the inner loop requires two lines of microcode, and 
there is no need for remainder correction. Hence, the 
microcode space required is the same for both methods, 
except that in non-restoring division, a small amount of 
combinational logic is required to control the ALU 
operation to either addition or subtraction, depending 
on the sign of the previous result. 

A bit-slice implementation 

Fig. 3 is the interconnection diagram for a division 
algorithm implemented in the Am2901 bit-slice µp. It is 
assumed that the most significant half dividend is in 
register Rx (which will be lost during the division and 
replaced by the remainder), that the least significant 
half is in the Q register and that the divisor is in register 
Ry. The quotient will be generated in the Q register. 
After checking the signs of the dividend and divisor, 
setting the flags and negating (using 23 or 24 octal as Is 

Q; 
.~ 
Cl 

!!:' 
"' :J 

iii 

0 3 Oo 
Am2901 RAM 

RAM, Co 
F n 

Ui '-------' 

0 3 Oo 
RAM3 Am2901 RAMo 

C n+ 4 Cn 

s 

From pipe line register 
To 13 

(ALU function) 

Fig. 3. Interconnection for dedicated division for flowchart in Fig. 1. 

through Io ALU control bits) when necessary, the 
overflow condition is checked. Overflow occurs if Rx is 
greater than Ry, and the division can be terminated by 
setting the overflow flag. 

The first step in the division routine is to subtract, 
then shift the Rx and Q registers up. I876 equals 6 in octal, 
while I210 equals 1 in octal and I 5 = 4 = LOW. Pulling the 
CL bit in the microcode to HIGH, both Ia and Cn are HIGH, 

and the arithmetic-logic unit (ALU) performs a 2's 
complement subtract. The sign of the remainder is 
latched in the status register and the complement of it 
is stored in the least-significant bit (LSB) of the Q 

register during the shift-up operation, which also 
discards the sign bit of the remainder. 

Repeating the operation for all other bits of the 
remainder with the CL bit in the microcode LOW leaves 
the control of Ia to the (complemented) previous sign 
bit. If it was o (R < o), Ia and Cn will be HIGH, and the 
ALU will subtract; if it was 1 (R > o), Ia and Cn will be 
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The unsigned division scheme can be 
applied to signed positive numbers 
without any change. 

LOW and the ALU will ADD, as required. In each 
up-shift, the complement of the present sign bit will be 
placed at the right of the quotient, as required. 

At the end of the division, if the sign bit of the 
remainder is HIGH, the divisor is added to it. This can 
be easily implemented by performing an unconditional 
ADD (with Cn LOW), letting 12 LOW, Io HIGH and 
controlling 11 by the complement of the sign of the 
remainder, thus adding to the Rx either Ry (if Rs = 1) or o 
(if Rs = O). If the dividend and the divisor were shifted 
right because the divisor was equal to - 2 "- 1

, the true 
remainder is obtained by shifting the remainder left 
and adding the flag z. This method generates n + 1 bits 
of the quotient Cqn ... q0 ) of which qn = o, because the 
most significant half of the dividend is less than the 
divisor. The overflow flag should be set if qn- 1 = 1 

because qn- 1 •• • q0 is an unsigned positive number. 
The number of clock cycles needed in the method 

described and in those methods using pre-normalization 
differs. Pre-normalization, a technique used in floating
point arithmetic to increase dynamic accuracy, entails 
shifting the dividend and divisor until the MSB of the 
divisor is one. This pre-normalization must finally be 
followed by a post-normalization of the remainder. The 

number of clock cycles in this method is lesser than in 
methods that use pre-normalization by two times the 
number of shifts introduced in the pre-normalization. 
Hence, use of the above method is suggested when 
integer division is to be performed. • 

K. Gopinath is a product-planning and applications engineer 
at Advanced Micro Devices Inc. , Sunnyvale, Calif. 

MINI-MICRO SYSTEMS IS LOOKING ... 

for an experienced writer / editor to collect product 
data from manufacturers of minicomputer and micro
computer processors and peripherals, prepare tables of 
specifications for competitive analysis, and write or com
mission supportive magazine article text. Applicants 
should have demonstrated management skills and firm 
background in small-computer hardware/ software in
dustry and markets. Publication credits a must. 

If you meet these qualifications, here's your chance to 
join the team that 's made MMS the nation's most success
ful and fastest growing publication. 

Resumes should be directed to: 
Alan Kaplan , Executive Editor 

Mini-Micro Systems 
221 Columbus Ave. 

Boston , Mass . 02116 

Invite your 

COMPUTER-AIDED DESIGN displayed by General Electric projector is viewed 
by Engineering Society of Detroit. 

WORDS " PUNCHED UP" by clerk of Florida State Senate are inspected 
carefully before a vote. 

computer to meetings 
with General Electric 
Professional Large Screen 
Video Projection 
With General Electric's exclusive system for bright, sharp 
professional-quality pictures, up to 25 feet wide, General 
Electric Professional Large Screen Video Projectors are making 
presentations more dramatic, more productive, and more 
convenient. 

Whether videotape, live transmission, TV programming or data 
direct from your computer, the pictures projected can be seen 
by everyone in the room, all at once, even when room lighting is 
provided so viewers can take notes and refer to written material. 

The color projectors show every viewer the same accurate 
color reproduction. An exclusive General Electric system 
registers the colors for you, eliminating time-consuming manual 
adjustments. 

Portable and flexible, General Electric projectors are being 
used in a great variety of applications, including both rear and 
front projection. Ask our applications experts whether yours can 
be added to the growing list. Call or write: General Electric 
Company, Video Display Equipment Operation, Electronics Park 
6-206, Syracuse, NY 13221. Phone: (315) 456-21 52. 

GENERAL fj ELECTRIC 
CIRCLE NO. 92 ON INQUIRY CARD 
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The family that stays together. 

If you had a family like this, you'd be proud, too . All of 
them are sturdy, handsome young printers with the 
lowest out-of-box failure rate the world has ever seen. 
And one of them, our MX-80, is now the best-selling 
80-column printer on earth. 

Pretty impressive achievements for such a young 
family . But hardly surprising. They have just the traits 
you'd expect from Epson: unsurpassed reliability, cor
respondence quality printing, a logical seeking func
tion and the famous Epson disposable printhead. 

Our MX-80 Fff lets you print on single sheets, roll, 
or fan-fold and multi-part paper. Our MX-80 Type II 
has a built-in graphics capability. And our MX-82 gives 
you high-density graphics that can precisely place up 
to 10,368 dots in a square inch, making even accurate 
circles possible. Finally, our MX-100 gives you every
thing: a friction/tractor paper feed, graphics, and a 
136-column format that accepts paper up to 15.5" wide. 

n. 
All in all, there are a lot of reasons why your next 

OEM buy should be Epson. Because we're the world's 
largest, we can work with you on large quantities or 
special ized requirements. And because we make more 
printers than anybody, we can afford to sell each one for 
a little less. 

Bu t the best reason to buy our printers is our prin
ters. They're a fami ly 
that was designed, engi
neered and bui lt to stay 
together. For a long time. 

EPSON 
EPSON AMERICA, INC. 
OEM Products Division 

3415 Kashiwa Street •Torrance, Ca lifornia 90505 • (213) 539-9140 
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See how PCU-6809 
outperforms MM-19 all along 
the line-yet costs $100 less! 

FEATURES PCU-6809 
6809 Microprocessor YES 
1MHz/2MHz 

It's not often you can spend 
Memory Capacity 16K RAM less to get more, but that's now (on-board) or64K EPROM 

the case with Phoenix Digital 's 
new PCU-6809 single-card Battery-backed YES 

microcomputer for industrial RAM (All locations) 

processing and control applica- *CMOS Memory YES 
tions-and we can prove it. 

Parallel 1/0 YES 
Take PCU-6809 against its rival 

Serial 1/0 YES Motorola Micromodule™ 19. 
PCU-6809 outperforms MM-19 all *Real-Time Calendar Clock YES 

along the line, yet costs$100 less, (battery backed) 
according the latest manufac- *Special Memory Map 

turer's price lists and data sheets. from factory YES 
Compare facts for yourself: 

Manufacturer-supported 
Real-Time Disk 
Operating System YES 

High-temperature 
Burn-in YES 

IC's fully socketed 
for ease of repair YES 

List Price $595 

Warranty 1 year 

Monitor Debugger 
Included YES 

8-level Interrupt 
Register YES 

*Optional feature 

When you 're ready to spend less to get more, turn to 
Phoenix Digital Corporation ... we're known for quality, and 

we'll come through fast. For full facts on PCU-6809, or any of 
our other low-cost. high-performance components or systems, 

write, or call us collect at (602) 278-3591. 

~, Phoenix 
~Digital 

MM-19 
YES 

8KRAM 
or 16K EPROM 

NO 

NO 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

$695 

90 days 

NO 

NO 

Phoenix Digital Corporation • 2315 North 35th Avenue • Phoenix, AZ 85009 
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Introducing the MITSUBISHI M2894. Compatible. 
Interchangeable. Superior. 

That's saying a lot but be sure to examine the 
realities before you look casually at this Double-Sided, 
Double Density unit because it is unique, yet 
affordable. 

Externally, the M2894 is fully compatible and 
interchangeable with units like Shugart's SA850R. and 
media interchangeability is assured (IBM media and 
format compatible- Diskette l,2,2D or equivalent). 

On top of 1.6 MByte capacity per 8 inch diskette, 
500 Kbits/ second data transfer 

rate, and 3 ms access time, 
the M2894 illustrates that 
unique designs are common 

to MITSUBISHI: MITSUBISHl"s 
new SOFTOUCH™ Gimbal Head 

design, unique to the flexible disk 
industry, provides program seeking 

accuracy and constant continuous so~ 

Computer Peripherals Division 

MITSUBISHI ELECTRON/CS AMERICA. INC. 
2200 West Artesia Blvd. 
Compton, CA 90220 

contact for a new experience in lower media cost. 
Dual magnetic heads load softly (even Tap-Tap). 
creating excellent read/ write characteristics. And, even 
the location of the stepper motor was critical to 
MITSUBISHI engineers, minimizing adverse damage or 
wear due to temperature fluctuations. 

You realize the benefits. 
Ask your MITSUBISHI Sales Representative or write 

for complete details. 
The M2894. Heads above the competition. Available 

now. And there's more to come. 

c:::J • 

- · - MITSUBISHI 
Ill-... ELECTRONICS 

(213) 979-6055 Telex 69-8246. Advanced and Ever Advancing 
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MDRRDWD 
Leading edge technology 

in hard disk systems. 
Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/ M" 
2.2 operating system. 
Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin 
gle supplier. 5%;' 8;' 14'.' Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$17,980. Cost effective systems 
that work. And keep working. 
S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft- _, 
ware packages allow our • 
systems to run on any 
IEEE696/ S-100 Standard 
system with no hard
ware modification. 
Plus, Cromemco:** North 
Star,** Vector Graphics, 
Godbout, Dynabyte , 
Exidt*** IMSAI, Micro
mation, Processor Tech
nology and California 
Computer Systems. 
Reliable systems. Morrow Designs is com
mitted to hard disk system reliability. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back . We'll send back 
your money. 

"CP/M is a trademark of Digital Research . 
U Northstar 1s a trademark of Nor th Star Computers, Inc . 

· ·· cromemco 1s a trademark of Cromemco, Inc . 

Experience. As of April, 1981, 
there were over fifteen hun
dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You'll find 
Morrow's price/ megabyte/ 

performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
price/ performance. And 
that may have earned us 
a call from you. Circle the 
Reader Service Number 
forour full line data sheets. 
Can't wait? Call us at (415) 

524-2101. And yes, OEM quantity prices are 
available. LOOK TO MORROW FOR ANSWERS. 

MDRRDW IJESl&NS 
5221 Cent ral Avenue, Richmond, CA 9 4804 

(415) 524-2101 
•• •• Ex1dy 1s a trademark of Ex1dy Corporation. CIRCLE NO. 98 ON INQUIRY CARD 



BOOKSHELF 

Advances 
in database 

management 

This book offers a look at 
what you should know if you use or plan to use DBMS 

ADVANCES IN DATA BASE 
MANAGEMENT, edited by Thom
as A. Rullo, Hayden & Son. Inc., 
Philadelphia. 

Reviewed by 
James F. Hemenway 

As might be expected when a 
book has more than 10 authors
each contributing his own chapter
Advances in Data Base Manage
ment suffers from a lack of 
continuity and direction and tends 
toward repetitiveness. For instance, 
the well-known virtues of minimal 
data redundancy, integrated sys
tems, data independence and integ
rity and the importance of a data 
dictionary are repeated in many 
chapters. Still, the book is worth 
reading. The topics are both 
practical and theoretical. For exam
ple, there is an excellent chapter by 
Larry E. Towner on "The Hazards 
of DBMS," and another entitled 
"The Semantic Data Model" by 
Michael Hammer and Dennis Mc
Leod. 

I found the chapter on DBMS 
hazards to be by itself worth the 
price of the book. Its author 
discusses: 

• Politics-some practical solu
tions to the explosive issue of 
update authorization: "Who loads 

MINI-MICRO SYSTEMS/October 1981 

the data base?" 
• Law-legal problems associat

ed with integrated databases. 
• Personnel-minimum DBMS 

staff needs and the function of the 
database administrator and staff. 

• Supporting software-the ele
ments needed for the effective use 
of DBMS. 

• Applications software-the 
three approaches: modify existing 
programs; redesign existing pro
grams; re-design entire application 
(with some notes on the usefulness 
of DBMS report writers). 

A chapter called "Data Base 
Planning'' includes a review of five 
methodologies: 

• bottom-up approach 
• IBM's information-systems 

planning 
• information-flow analysls 
• conceptual data model 
• information systems architec

ture 
The author of the chapter, Ronald 

F. Voell, then presents a case study 
using a database planning method 
that combines some of these 
approaches. 

"Creating the Proper Environ
ment for DBMS" by Chester C. Lin 
examines the needs for, and 
functions of, a database administra-

tor and a data dictionary. The 
author also explains how to evaluate 
various DBMSs and determines 
whether to attempt application
program conversion. 

"Data Base Design" by Thomas 
R. Finneran stresses the impor
tance of business analysis and 
examines the logical database 
design: initiating it, converting it to 
the physical design and considering 
design trade-offs . With some 
straightforward pros and cons, the 
author also describes hierarchical, 
network and relational database 
structures; automated design assis
tance; access methods for a data
base; and blocking and data 
compression. 

The chapter "Evaluating t he 
Benefits of DBMS" by Gabrielle and 
John J. Wiorkowski relates the 
views and experiences of more than 
24 users. Here, we learn of one 
innovator who incorporates some 
data redundancy into his system to 
give it better on-line response. 

Jack F. Thorne's "Auditing DBMS" 
outlines some problems for audi
tors. Those include trying to 
overcome the complexity of the 
systems and the variety of available 
packages. In two appendixes, 
Thorne presents some electronic 
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If you want to be 
a big success, 

start small. 
MICROPROCESSORS 

A one-week hardware, software cmd applications seminar. 
The microprocessor has revolutionized the industry. Understanding its 

capabilities and potential for the future is a must for computertechnicians, 
electronic technicians, engineers, programmers and digital technicians. 

This one-week seminar is en intensive, practical investigation of the 
microprocessor. How is it put together? How does it work? W hat 
p rogramming techniques work bes\? What are today's and tomorrow's 
applications? 

We'll give you all this and more. This no-nonsense course combines 
theory and hands-on experience. You'll be able to test the theories that 
you learn on an individually-assigned microprocessor based computer 
system. 

Seminar size is stnctly limited. Don't be left out Call or write for 
complete information right now. 

SYLVANIA TE~H 
The practical answer. 

95 Second Avenue, Walth=, MA 02254, (617) 890-9200 ext. 183 
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Turn your PDP-11 into a powerful 
word processing tool. 

• With the WP Saturn you can add 
powerful word processing to 

~ your PDP· 11, LSl-11, or Vax Sys
~ tern, without the cost of a stand· 

alone system. 

WP runs on RT-11 / TSX, RSX, RSTS, IAS, VMS. 

WP's ASCII Format interfaces to standard DEC 
files . 

Assembler Language provides maximum 
speed and efficiency. 

User Friendly Prompting helps you master 
word processing with minimal training. 

Extensive List Processing: Forms, prompted 
data entry and sort/ select; plus flexible merg· 
ing of lists and documents. 

For Information Call ... 

800-328-6145 
Saturn Systems, Inc., 6875 Washington Avenue South, 
Suite #218, Minneapolis, MN 55435, (612) 944·2452. 
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Despite repetitiveness 
and a lack of continuity, 
this book is worth read
ing. The topics are both 
practical and theoretical. 

data-processing accounting controls 
and some computer-auditing tech
niques. 

"Data Dictionaries-a Pragmatic 
View" describes a typic,al dictionary 
and how it enhances DMBS use. The 
author, Myles E. Walsh, examines 
considerations that are needed for 
selecting a data dictionary and some 
of its inputs and outputs. He 
distinguishes between a data ad
ministrator (political) and a data
base administrator (technical), de
tails IBM's data dictionary and 
concludes with an overview of some 
of the entries into the field: Lexicon 
by Arthur Anderson and Co.; 
U ccten by University Computing 
Co.; Data Catalog by Synergetics 
Corp.; Data Manager by MSP, Inc.; 
Integrated Data Dictionary by 
Cullinane Corp. ; Contol 2000 by MRI 
Systems Corp. ; and TOT AL by 
Cincom Systems, Inc. 

The last chapter, "Distributed 
Data Bases" by Dan Zutyko, 
examines decision-support systems 
that help decision makers process 
local databases through user-orient
ed query and reporting languages. 
There is also a case study in which a 
database was distributed over 
several minicomputer modules, 
each having a database function, 
and interconnected to a network 
designed to handle more than 3000 

terminals. 
"Advances in Data Base Manage

ment" is a compendium of dos , 
don'ts and case studies: a source of 
practical information for almost any 
prospective and current users of a 
database management system. • 

James F. Hemenway is marketing 
director for Hemenway Associates, Inc., 
a Boston-based system software house 
specializing in operating systems and 
languages for µ.ps. 
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1. Superior reliability-! year failu re 
rate under 1%. 

2. Synthetic ruby print head ensures 
highest print quality during its entire 
100-million plus character life. 

3. Heavy-duty castings and high-quality 
metal parts throughout. Plastic parts 
are all high stress. 

4. 100 cps print speed combined with 
logic seeking, bidirectional and quick
cancel printing provide higher 
throughput than many printers spec'd 
at higher print speeds. 

5. Precision 9 x N matrix produces 
consistent, correspondence-quality 
printing. 

6. Five unique alphabets. eight character 
sizes (two proportionately spaced). 

7. Built-in, high-resolution graphics 
mode (144 x 160 positions per inch) 
delivers better resolution than many 
graphics plotters. 

8. True incremental printing allows 
intermixed fonts on one line during 
one pass. 

9. Variable form length and 6-channel 
vertical format unit for maximum 
flexibility. 

10. Automatic vertical and horizontal 
tabbing. 

11. Built-in bidirectional tractor and 
roll feed. 

12. Paper cutoff less than one inch from 
print line. 

13. l.3K-byte buffer is standard for high
speed data transfers and more effi
cient utilization of computer time. 

14. Easy-load cartridge ribbon. 
15. Dual-axis step motors for quiet 

operation. 
16. Industry-standard parallel or serial 

(RS 232C) interfacing includes popu
lar X/ON, X/OFF protocols. 

17. "Microcomputer-on-a-board" tech
nology and operator-replaceable print 
head provide ease of maintenance. 

C. Itoh's low-profile Series 8500 Pro/Writer 
printer gives you all these features as 
standard equipment. And if you think that's 
shocking, wait'II you see our low price. 

Pro/Writer is fully backed by C. Itoh's 
warranty and complete support organiza
tion. And we're delivering now, so contact 
C. Itoh today and get the biggest value 
in little printers. C. ltoh Electronics, Inc. 5301 
Beethoven St., Los Angeles, CA 90066 
(213) 306-6700. 

~C. ITOH 
ELECTRONICS, INC. 

One World of Quality 

CIRCLE NO. 34 ON INQUIRY CARD 
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You don't have to settle for 30-day service. 

Will they service the computer, printer, 
nterface or other hardware they 

sell you? 
Sure! 
Who's going to do it, and when? 
They will .. . as quickly as possible. 
And that's what sets us apart from the 

others. At Data Support, we guarantee our 
service with a 1 to 10 working day 
turnaround. 

If it's a simple board exchange, we ship it to 
you the next day ... direct from stock. 

If it's a complete refurbishing, we do it in 
10 days ... or less, when possible. 

It's no wonder we represent some of the 
best equipment available: 
• The flexible, powerful System 10 computer 
•The user-oriented Gen Com/Agile Terminals 
• Field-proven Qume printers 

• Compucorp word processors 
• High-performance, economical Ricoh printers 
• Easy-to-install Commander printer interfaces 
• Qume and Boschert power supplies 

In addition, we offer your customers field 
and contract service as well as special cable 
assemblies .. . and more. 

We know that your success relies not only 
on what we sell but on how it's serviced after 
delivery. 

We also know that once you find out about 
true service support you'll come back for total 
dealer support. That's why we offer support 
with timely delivery of quality hardware, the 
finest software, a complete range of supplies, 
and super-fast, guaranteed service. 

For more information on our complete 
support and service program, call or write 
us today: 

DATA SUPPORT CORPORATION • 700 Whitney Street • San Leandro, CA 94577 • (415) 638-1206 

Data Support Corporation 

CIRCLE NO. 35 ON INQUIRY CARD 
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New Praducls 

DG unveils color alpha
numeric display terminal 

Data General Corp., Westboro, 
Mass., has introduced a color 
version of its Dasher CRT terminal 
and is targeting the new system, 
the D280C, for sales in the 
engineering, scientific, business and 
industrial markets. 

The eight-color D280C will be used 
primarily for highlighting and 
providing special emphasis to alpha
numeric copy, according to Neil 
Hackler, senior marketing specialist 
for DG. Hackler says that applica
tions include providing color copy 
within detail drawings, alerting 
users to special status and alarm 
conditions, process-control applica
tions and reducing operator error 
and fatigue. While the terminal 
does not have graphics capabilities, 
it can construct line and bar charts. 

DG is not offering a color printer 
with the D280C, but Hackler says 
that any RS232C-compatible device 
capable of providing color hard-copy 
output can be used with the unit. 

No new software packages have 
been introduced with the D280C, but 
support is provided by DG's Eclipse, 
Nova and microN ova computers 
using standard software. The termi
nal is compatible with the Dasher 
DlOO and D200 displays in single
color mode. 

The D280C includes 128 upper
and lower-case ASCII characters as 
well as two sets of user-definable 
characters providing 128 symbols. 
Seven alphanumeric language sets 
reside within the terminal , and 
available languages include Ameri
can, British, Danish/Norwegian, 
French, German, Spanish and 
Swedish/Finnish. 

The video display measures 13 in. 
diagonally and has a screen format 
of 80 columns x 24 rows. A 5- x 
9-dot character matrix is used in a 7-
x 10-dot cell. A detachable key-
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The D280C color alphanumeric display terminal is targeted for engineering, scientific, 
business and industrial markets. 

board contains a typewriter-style 
keyboard, a 14-key numeric keypad, 
a 12-key screen-management key
pad, 15 program-function keys and 
five operator-function keys. 

With a 20-mA current loop, the 
terminal can be connected to a host 
computer as far as 1500 ft. away. 
The standard RS232C interface can 
be used for remote applications via 

modems. Users can select seven 
transmit and receive speeds. 

The Dasher D280C lists for $3750 
($3500 for the video display and 
$250 for the keyboard). Deliveries 
are 120 days after receipt of order. 

- Frank Catalano 
Data General Corp., Rte. 9, 

Westboro, Mass. 01581. 
Circle No 200 

Point 4 adds high-end 
processor, turnkey system 

Incorporating almost 2000 macro
instructions in firmware, Point 4 
Data Corp.'s new, top-of-the-line 
Mark VIII processor offers a 
performance improvement of as 
much as 2:1 over the firm's Mark v. 
The Mark VIII was introduced with 
the company's first turnkey prod
uct , 4SITE, designed as a control 
system for use by managers. 

Like the Mark v, the Mark VIII 
packages its CPU, 128K bytes of 
memory and all options on a PC 

board that resides in a seven-slot 
chassis. The chassis also accomo
dates various peripheral cont rol
lers. Each Mark VIII supports 40 to 
60 ASCII termin als, says John 
Mather, vice president. 

The new firmware instructions 
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were formerly implemented in Point 
4's IRIS operating system. "By 
implementing functions in firm
ware, the time required to fetch an 
instruction is effectively reduced 
from 400 to just 100 nsec. ," explains 
Renny Bosch, vice president of new 
product research. Also, he says, 
because the Mark VIII macroinstruc
tions include a subset of two-word 
instructions, the CPU can perform 
many functions as 32-bit instruc
tions, even through the memory 
address bus is just 16 bits wide. 

Software-compatible with the 
Mark III and Mark v computers, the 
Mark VIII will be sold primarily 
through Point 4's network of about 
250 system integrators. While the 
company's products are generally 
small-business-oriented, Mather be
lieves the more powerful Mark VIII 

will expand Point 4's penetration 
into scientific markets. Available 
next month, the Mark VIII lists for 
$10, 700, with OEM discounts avail
able. 

Representing "a major change for 
our company," the 4SITE turnkey 
system is targeted at Fortune 500 
companies and government agen
cies, says Mather. Point 4 will make 
every attempt to avoid competing 
with its systems integrator for 
end-user sales, and Mather notes 
that the target market for 4SITE 
should minimize such competition. 
"Systems houses haven't been that 
successful in selling to the Fortune 
500," he claims. "Those big compa
nies tend to go directly to the 
vendors to do business." 

Incorporating a Mark III or a 
Mark v processor, the 4SITE 
systems run Point 4's READINET 
project-control system software. 
The low-end 300 model supports 
three concurrent users and includes 
64K bytes of memory, a four-port 
multiplexer, a 200-lpm printer and 
at least 16M bytes of on-line storage. 
The 4SITE 500 supports 16 users and 

printer and 32M bytes of on-line 
storage. 

Existing READINET installations 
-sold through Point 4 systems 
houses-are primarily in the con
struction field , Mather says. He 
expects managers using PERT/CPM 
(performance I evaluation - review 
technique/critical-path method) ap
proaches in the oil and aerospace 
industries to be major 4SITE 
customers. 

Point 4 has opened a full-service 

office in New York to sell , service 
and support its turnkey systems, 
and the firm's initial marketing push 
will be along the Eastern seaboard. 
Available immediately, the mini
mum 4SITE 300 configuration sells 
for $28,500; the minimum 4SITE 500 
system sells for $65,500, with 
quantity discounts available. 

- Dwight B. Davis 
Point 4 Data Corp., 2569 McCabe 
Way , Irvine, Calif. 92714. 

Circle No 201 

AM International offers 
low-priced printer for OEMs 

Last month, AM International, 
Inc.'s printer-systems operation, 
Livingston, N.J., introduced a 
low-priced, non-impact printer for 

letter-quality printing. The PXL-6 
OEM printer operates at 6 pages per 
min. and will be priced at about 
$5000 in 1000-unit quantities. This 

includes 128K bytes of memory, an The PXL-6 magnetographic printer fills a price and performance niche above daisy printers 
eight-port multiplexer, a 300-lpm and below page printers. 
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means a $12,000 to $13,000 price for 
end users. 

Three to 11 work stations can 
share the printer, making it ideal 
for shared word-processing systems 
or for small-business computer 
applications requiring quality output. 

The PXL-6 was developed by the 
company, and is based on magneto
graphic principles rather than on a 
Xerographic copier. The announce
ment follows reports that General 
Electric Co. has refocused develop
ment for its much-heralded Termi
N et 8000 electromagnetic printer, 
which was introduced in prototype 
form at the 1980 National Computer 
Conference. GE has the product on 
hold while trying to improve the 
product's resolution to 240 dpi 
and to recoup some of its initial 
investment. 

A company source explains the 
PXL-6's operation: Through elec
tronic pulses, a write head writes 
magnetic pulses onto a magnetic 
tape. Single-component toner is 
applied to the tape, transferred onto 
paper and fused by electrostatic 
forces and pressure. The paper has 
a negative charge, the toner, a 
positive one. The printer includes a 
"background cleaner" to remove the 
gray residual matter common to 
magnetic-based printers. 

The printer contains an 8-bit 8085 
µp and a bit-slice µp for character 
handling. It contains as much as 33K 
bytes of buffer memory and stores 
four fonts on-line simultaneously. 
Each of the four are produced in 
regular, bold, slanted, double
height or double-width word modes, 
for a combination of 24 styles. OEMS 

can select from more than 40 fonts . 
Typestyles are mixed within a 
word, line or page. Fonts are stored 
in plug-in cartridges containing 128 
characters each in ROM. Four 
cartridges are available for the 
printer. Print resolution is 240 x 
480 dpi. Equipped with a 12-bit 
parallel interface compatible with 
major daisy-wheel printers on the 
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market, the printer also can be 
configured with paper-handling de
vices for use in offices. 

The machine's price and perfor
mance place it in a market above 
daisy-wheel printers, but below 
data-processing-oriented printers, 

such as Delphax Systems' ion
deposition unit (MMS, June, p. 179). 
The fully configured Delphax 
model, also an OEM product, sells for 
about $35,000 and prints 15 to 60 
pages per min. -L. Valigra 

Circle No 202 
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Modular system combines 
logic analysis, pattern generation 

By integrating logic-analysis 
functions, pattern generation, mass 
storage and communication inter
faces into a single, modular pack
age, Tektronix, Inc., claims to have 
a product that reduces design time 
and cuts the amount of throwaway 
code produced during the design 
process. 

Available from Tektronix's De
sign Automation Division, the new 
DAS 9100 digital-analysis system 
monitors hardware and software 
operations simultaneously, says 
Steven R. Palmquist, logic analyzer 
engineering manager. "With this 
combined monitoring capability, we 
can identify functional problems 

regardless of where they occur," he 
notes. 

Configured as a six-slot main
frame unit with an integral 9-in. 
raster-scan CRT, the DAS 9100 can 
be modified to suit designers' needs. 
Users can choose any combination of 
data-acquisition, pattern-genera
tion, communication and power
supply modules to create many 
permutations of the system. 

Three data-acquisition modules, 
both asynchronous and synchro
nous, are available. A 32-channel 
module provides 40-nsec. resolution 
(25 MHz) with 512 bits per channel 
memory and two clock qualifiers. 
An eight-channel module provides 

10-nsec. resolution (100 MHz), 512 
bits per channel memory, separate 
acquisition and glitch memories and 
a clock qualifier. A four-channel 
module offers 3-nsec. resolution 
(330 MHz), 2048 bits per channel 
memory and a high-resolution mode 
that provides 1.5-nsec. resolution 
(660 MHz) on two channels. As many 
as 104 data-acquisition channels can 
be supported at one time. 

The DAS 9100 also includes a 
trigger-arming mode that allows a 
high-speed data-acquisition module
monitoring hardware activity to be 
triggered from lower speed modules 
tracking software flow. Acquired 
data is time-aligned in both timing 

Yes, it's true. 
The best selling terminal in its class 

now has the best price in any class. 
That's the only way we could've im

proved our Dumb Terminal TM video 
display. We had already done every
thing else so well that the Dumb 
Terminal was renowned the world 
over. With over 150,000 shipped, and 
more on the way every day. 

.. . .. . ,...,. 

So now you can buy the ADM 3A for 
a mere $595 (quantity one), and the 
ADM 5 for a paltry $645. But don't let 
the price tags fool you . They're the 
same, dependable Dumb Terminals 
they've always been. We didn't 
change that. 

----···~ ... ~· · .. -- -
- ~ • <> • • • • 

•- .. - Q V ..... •A • 
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The ADM 3A still has all the same 
reliable features that made it a best
seller. And the ADM 5 has even more 
operator conveniences. Like reverse 
video, reduced intensity and reverse 
video/reduced intensity. Limited edit
ing with erase to end of line and erase 
to end of page (which reduces the 
load on your host computer). A gated 
extension port. Even a full integral 
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Using the DAS 9100's color-coded key
board, designers can access instrument 
set-up menus that highlight any variable 
parameters. 

and state-table displays. 
Designers can use the unit's 

pattern-generator modules for such 
applications as simulation of memo
ry, 1/0 ports and other hardware or 
simulation of microcode and hard
ware. Combined with the DAS 9100's 
data-acquisition capabilities, a pat
tern-generation feature aids simul
taneous hardware and software 
development, says Dave L. 

numeric keypad. And they said it 
couldn't be Dumb. 

Parmley, marketing manager for 
logic analyzer products. He notes 
that such development is typically 
inefficiently staggered, with soft
ware development following hard
ware design. 

A DAS 9100 module provides 16 
channels of pattern generation at 25 
MHz, with two independent pro
grammable strobes. This can be 
extended to 48 or 80 channels with 
as many as 10 programmable 
strobes by adding one or two 
32-c)1annel expander modules. 

"It's important to recognize the 
difference between word generation 
and pattern generation," Palmquist 
points out. "With word generation, 
you must enter every single state 
you want out of the system. Pattern 
generation allows you to enter one 
line and get 256 states out." 

State-table data can be formatted 
in hex, octal, binary or user-defined 

So there you have it. The same two 
proven Dumb Terminals , two new low 
prices to save you even more money. 

And when you think about it, sav
ing money is a pretty smart idea. 

Contact your nearest Lear Siegler 
Authorized Distributor or: Lear Siegler, 
Inc. , Data Products Division, 714 North 
Brookhurst Street, Anaheim, CA 92803 
714/774-1010. TWX: 910-591-1157. Telex: 
65-5444. Regional Sales Offices: San 
Francisco 415/828-6941 • Los Angeles 
213/454-9941 • Chicago 312/279-5250 • 
Houston 713/780-2585 • Philadelphia 
215/245-1520 • New York 800/523-5253* 
• Boston 617 /423-1510 • Washington, 
D. C. 800/523-5253* • Orlando 
305/869-1826 • England (04867) 80666. 
*800 numbers also include states of: 
CT. DE, MA, MD, NY, RI. VA and WV. 

·~ LEAR SIEGLER, INC . 
..... DATA PRODUCTS DIVISION 

Dumh TPr minal 1s n registered trademark o! Leu1 Sieqle1, Inc 

011ant1ty One U.S. Prices. 
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mnemonics. "Designers can define 
their own tables with the mnemon
ics," Palmquist says, "rather than 
waiting for each vendor to produce a 
probe. "Timing magnification to 
10,ooox, a memory window, word 
search and glitch highlight are also 
provided. 

An optional communications 
package consists of an RS232C port, 
a GPIB interface and a standard 
video out. An optional DC-100 
magnetic-tape drive is also avail
able. 

The µp-controlled DAS 9100 
mainframe with keyboard and CRT 
sells for $4950. Modules begin at 
$3500. Designers not wanting a 
customized system can choose from 
four available models priced at 
$11, 700 to $26,900. -Dwight B. Davis 
Tektronix, Inc., P.O. Box 500, Beaver
ton, Ore. 97077. 

Circle No 203 
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Peripherals add versatility 
to vn minicomputer line 

Sperry Univac has recently 
announced mass storage, CRT , 
printer and software enhancements 
to its V77 line of minicomputers, 
thu s adding versatility to the 
family. With the model 3770 14-in. 
fixed Winchester-disk drive, users 
of the V77-500, -700 and -800 
minicomputers can add 70M or 104M 
bytes of storage using two drives 
and a single controller, at a data
transfer rate of 1.2M bytes per sec. 
The model F3064 dual-drive, double
density floppy-disk subsystem ex
pands the storage capacity of the 
V77 to 2M bytes, with a four-drive, 
4M-byte option available. Price for 
the F3770 is $13,000, and price of 
the 3064 is $6500. 

ECO 

CRT peripheral enhancements 
include the model UTS-20 µp-based 
communications terminal , which 
incorporates Uniscope 100 and 200 
and UTS-400 functions into the V77 
systems. The model UTS-40 intelli
gent terminal offers UTS-400 com
patibility, including user-program
mability, and supports 64K bytes of 
self-contained memory and a varie
ty of peripherals. The UTS-20 is 
priced at $3200, and the UTS-40 is 
$4160. 

Printer enhancements include the 
model 0797 tabletop, hard-copy 
matrix-impact printer. The µp
controlled peripheral device fea
tures an 80-column line with 
optional switch-selectable 6 or 8 !pi. 

The bidirectional model 0798 200-
cps µp-controlled serial output 
printer is also available. It sells for 
$6000, and the 0797 sells for $1900. 

Sperry also offers two COBOL
based software products, the Com
mercial Transaction System I for 
entry-level V77-500 users, and the 
System II for high-volume produc
tion requirements. The System I 
comprises the Vortex II operating 
system and approximate resourcing 
communication handlers. The Sys
tem II includes all the components of 
System I, but COBOL 74-800 is 
substituted for COBOL. It does not 
include indexed sequent ial access 
method (ISAM). A System I 
software licen se is priced at 
$12,000, and System II software is 
licensed qt $14,000. Sperry Univac, 
10880 Wilshire Blvd., Suite 2110, 
Los Angeles, Calif. 90024 . 
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When it comes to smart terminals, Lear Siegle r has just 
what you need. In two versions. 

combination of terminal operations (transmit carriage 
return, line feed at end of every line instead of CR code, etc.). 

ADM 31. LOADED WITH 
FEATURES. 

The ADM 31 Intermediate Terminal™ 
comes standard with full editing and for
matting, two pages of memory (a total of 
48 display lines), printer port and a com
plete range of visual attributes. 

That wasn't enough for us, however. It 
also features a high resolution monitor 
with a choice of white or green display. 
Built-in numeric keypad. Function keys. 
Block mode transmission. Modifiable 
personality that lets you choose any 

204 

Polling for more efficient use of computer 
time and transmission lines. Business 
graphics. And for ct mere $50 extra, we'll 
throw in programmable function keys, 
25th status line and smooth scroll. 

ADM 32. EVEN MORE 
FEATURES. 

The ADM 32 Ergonomic IT™ has all 
that, and is engineered to make you 
even more comfortable. Because com
fort and ease increase productivity. So, 
in addition to the ADM 3l's attributes, 
th e ADM 32 gives you as standard 
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Development system 
has 68000 CPU 

The Multibus-compatible CMS-16 
engineering-development system, 
based on the Motorola 68000 CPU, 
includes a single-board CPU with 
64K bytes of dynamic RAM, two 
socket s for 16K-by_tes EPROMs, 
seven vectored interrupt levels and 
circuitry to configure a Multibus 
system with multiple masters. The 
CPU operates at 4, 6 or 8 MHz. Other 
features include a synchronous or 

asynchronous serial interface board 
with four ports and a nine-slot 
Multibus card cage and power 
supply with protective enclosure. 
The CMS-16, including monitor 
fi rmware in EPROM, is priced at 
$4995. CM Technologies, Inc., 525 
University Ave., Palo Alto , Calif. 
94301. Circle No 205 

Qantel systems 
include 64K-byte memory 

The System 22 and System 23 
stand-alone network systems have 
memory expandable to 256K bytes 
and support as many as eight video 
terminals and three printers. Sys
tem 22 includes 64K bytes of 
memory, a lOM-byte Winchester
disk drive, a 650K-byte floppy-disk 
drive, a 90-cps printer and a video 
terminal. System 23 includes 64K 
bytes of memory, a 650K-byte 
floppy drive, a video terminal, a 

New Sys1a1ns 

20M-byte Winchester-disk drive and 
a 150-cps printer. System 22 and 23 
sell for $19,950 and $23 ,950 , 
respectively. MDS Qantel, Inc., 
Hayward, Calif. Circle No 206 

MBS announces 
business system 

The MBS 3000 business computer 
system includes a 16-bit µp on
board memory, including 64K bytes 
of RAM, lOM- or 20M-byte, 8-in. 
Winchester disks and an optional 
SDLC port . Software packages 
include general ledger, accounts 
payable, accounts receivable , inven
tory, job costing, payroll and order 
processing. The MBS 3000 is priced 
at $19,900 for a single-user system 
and $27,100 for a fully configured 
system. Mercator Business Sys
tems, 1294 Lawrence Station Rd., 
Sunnyvale, Calif. 94086. 

Circle No 207 

equipment a detachable keyboard, programmable func
tion keys, 25th status line, smooth scrolling, and a 

San Francisco 415/828-6941 • Los Angeles 213/454-9941 
• Chicago 312/ 279-5250 • Houston 713/780-2585 

non-glare 12" or optional IS" screen with 
optional tilt. 

As if that wasn' t enough , you can p ick 
up the ADM 31 for an unheard of $1095, 
and the ADM 32 for a very comfortable 
$1295. 

And if those aren't two smart ideas, 
we're not Lear Siegler. 

Contact your local authorized Lear 
Siegler distributor or: Lear Siegler, 
Inc., Data Products Division, 714 North 
Brookhurst Stree t, Anahe im, CA 92803 
714/774-1010. TWX: 910-591-11 57. Telex: 
65-5444. Regional Sales O ffices: 
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• Philadelphia 215/245-1520 • New York 
800/523-5253* • Boston 617/890-7093 
• Washington, D.C. 800/523-5253* 
• Orlando 305/869-1826 • England 
(04867) 80666. *800 numbers also in
cludes states of: CT, DE, MA, MD, NY, 
RI, VA and WV 

SMART TERMINALS. 
SMART BUYS. 

...... LEAR SIEGLER, INC. ~· DATA PRODUCTS DIVISION 
Intermediate Terminal and !T 010 trademarks of Lear Siegler. Inc. 
Ouanmy One U.S. Prices 
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IS 
YOUR 

COMPUTER 
DOWN 

MORE THAN 
IT'S UP? 

LINE TAMER™ 
MAY BE THE ANSWER! 

Excessive computer downtime could be 
the result of power line spikes, brownouts 
and other voltage irregularities. Line 
Tamer'" ferroresonant transformers pro
tect sensitive computer equipment from 
such power pollution to prevent much of 
this downtime. 

Line Tamer'" ferroresonant trans
formers need little space and require 
no step up / step down transformers or 
complicated wiring. Line Tamers'" are 
available in sizes up to 250 KVA in both 
single- and three-phase to satisfy the 
requirements of virtually any system. 
Most sizes are U.L. listed. 

Call us for complete specifications 
and the name of your local distributor. 

SHAPE 
MAGNETRONICS. INC. 

901 DuPage Avenue, Lombard, IL 60148 
Phone 312 I 620-8394 •TWX 910-991-2352 
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Telex unveils 
library system 

The 4761 display terminal for 
library cataloging, circulation con
trol and record functions accommo
dates the ALA/MARC character set, 
Cyrillic and Hebrew alphabets, 
diacritics, superscripts, subscripts 
and graphics. The system operates 
from an IBM S/360, S/370, S/303X or 
S/4300 and can be used stand alone, 
in branch library environments or in 
multi-station clusters of as many as 
16 displays within 5000 ft. The 476L 
is priced at $2850, with quantity 
discounts available. Telex, 6422 E. 
41st St., Tulsa, Okla. 74135. 
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Energy-control system 
monitors 512 inputs 

The µp-based AC 256 energy
control system for control and 
analysis of electric, oil, gas, steam 
or solar systems monitors 32 to 512 
inputs and controls 16 to 256 
outputs. As many as 16 AC 256s can 
be connected within a building or 
remote buildings to provide a 
network of 8192 inputs and 4096 
outputs. Other features include 
temperature, pressure, digital and 
counter inputs; digital and pulse
analog outputs; program battery 
backup; comprehensive data log
ging; dial-telephone access; manual 
override; and rugged design. The 
user-programmable system's soft
ware features English-word com
mands and prompting messages, 
edit and simulation capability, a 

math package and three levels of 
password security. The system sells 
for $7805, and r/o expansion 
modules, designated as AC 256 
slaves, sell for $4050, with dealer 
discounts available. Andover Con
trols Corp., York and Haverhill 
Sts., Bldg., 5, Fl. 5, Andover, Mass. 
01810. Circle No 209 

Nixdorf introduces stand
alone word processor 

The 8830/3 word-processing sys
tem with Text Communications 
(TECOM) software can be used as a 
stand-alone work station or can 
communicate with the vendor's 8870 
general-business system. TECOM 
provides 30-level selection, includ
ing a logical and/or function, 
combined selection of two files, a 
security-utility program, text ar
chiving on the 8870, including 
attributes and codes and password 
security. The 8840/3 stand-alone 
system includes a control unit 
housing two diskette drives with 65 
to 80 pages of storage each, 48K 
bytes of MOS memory, a 12-in. 
large-character screen, a detachable 
keyboard and a 540-wpm daisy
wheel printer. The 8840/3 sells for 
$12,500. Nixdorf Computer Corp., 
168 Middlesex Tpk., Burlington, 
Mass. 01803. Circle No 210 

Quota announces 
medium-sized systems 

This line of medium-sized-busi
ness systems includes configura
tions offering 8- and 16-bit CPUs and 
floppy-, fixed- or removable Win
chester disks. The 16-bit system 
features 192K bytes of main memory 
expandable to lM byte. An integrat
ed chassis incorporates as much as 
30M bytes and external-expansion 
storage can be added. A lOM-byte 
removable Winchester can be used 
for on-line storage or backup. The 
unit supports as many as eight 
users. Quota, 6680 Sierra Ln., 
Dublin, Calif. 94566. 

Circle No 211 
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LSI quietly presents the Hu111111111 Ter111inal. 
From those wonderful folks 

who brought you the Dumb Ter
minal® video display; now there's 
the Hummm Terminal™ Printer. 

Featuring quiet operation that's 
almost unheard of. outstanding 
reliability and print quality; im
pressive throughput and a long 
list of sensible features. 

All at a hard-to-believe low 
price. So low, in fact, that you'll 
immediately know why we call it 
Hummm Economics. 

A LOT OF IMPACT PRINTER 
WITHOUT A LOT OF NOISE. 

Quite simply; the 310A Hummm 
Terminal is one of the quietest 
impact printers in its class. In fact, 
with its Acoustic Quieter it checks 
in at a soothing 56dBA. That's 
quieter than most typewriters. 
And than most copy machines. 

Fine engineering is the quiet 
secret. The Hummm Terminal hums 
along bidirectionally at 180 cps. 

BELLS AND WHISTLES 
STANDARD. 

You won't find many options on 
the Hummm Terminal. Because 
we made most of them standard. 

Its logic seeking capability 
finds the shortest path to the next 
character on a new line- thanks 
to space and blank character 
compression. And with an op
tionally expanded buffer of 2048 
characters, a full terminal screen 
can be dumped instantly. 

You get superior printing capa
bility, including true lower case 
descenders and underlining
good for an original and five crisp 

copies on multi part forms . A 9 x 7 
character field . Complete hori
zontal and vertical forms control. 
14 switch selectable form lengths, 
and 14 perforation skip-over for
mats. And a 100% duty cycle. 
HUMMMAN ENGINEERED. 

The Hummm Terminal brings 
to computer printers the same 
high standards that made our 
Dumb Terminal video display the 
standard for an entire product 
category. It's rugged, durable, 
and stylish so it fits right into any 
office decor. 

So call your nearest LSI Autho
rized Distributor and ask him for 
some Hummm Terminal informa
tion. And when you do, fill out the 
coupon completely and send it to 
us. We 'll send you a free Hum3 

with over 3 billion combinations
and only one right one. 

It'll give you something to do 

"Hummmm:' 
r----------------
1 Hummm, Lear Siegler. 
I You've certainly given 

me something to think , 
about. I asked my \\ 
distributor about the \ 
Hummm Terminal. 

during those quiet moments 
when the Hummm Terminal is 
humming along. 

Lear Siegler, Inc. Data Products 
Division, 714 North Brookhurst 
Street. Anaheim, CA 92803 714/ 
774-1010. TWX: 910-591-1157. Telex: 
65-5444. Regional Sales Offices: 
San Francisco 408/263-0506 • Los 
Angeles 213/454-9941 • Chicago 
312/279-5250 •Houston 713/ 
780-2585 • Philadelphia 215/ 
245-1520 • New York 800/ 
523-5253* • Boston 617/423-1510 • 
Washington, D.C. 800/523-5253* 
• Orlando 305/869-1826 • 
England (04867) 80666. 
*800 numbers also includes 
states of: CT, DE, MA, MD, NY, 
RI. VA and WV. 

THE310A 
HUMMM TERMINAL. 

...... LEAR SIEGLER. INC ~I DATA PRODUC TS DIVISION 

, -- ---------------, 
Here's his name along with 

my business card. 
(I realize that I can't 

get a Hum3 if I don't 
include my card.) 

Name. _________________________ _ 

Distributor ------------------------
Distributor Sales Rep __________________ _ 
Distributor Location. ___________________ _ 
Distributor Telephone. __________________ _ 

Lear Siegler, Inc ., Data Products Division , 714 North Brookhurst 
Street, Anaheim, CA 92803. Attn: Adv. C 
------------------------------------~ 

CIRCLE NO. 39 ON INQUIRY CARD 



a new generation 
in data base 

management technology 
not limited not limited 

to relat ional tabular to h1erarc h1 ca l structures to COOASYL network 
flat-f i le structures structures 

The structures above are mere subsets of the capabilities of MOBS Ill. 
Far beyond these. MOBS Ill provides valuable innovations available in no other system! 

Unprecedented POWER! FLEXIBILITY! PORTABILITY! 
For serious application development, MOBS Ill offers major advantages in these seven key areas : 

Extraordinary data structuring 
Unmatched flexibility for relating records to 
each other with ease. 

Automatic data compression where desired. 

Up to 255 record types per schema. 

High-level query language 
Automatically generates desired report or 
data file with a single statement. 

Language is English-like. non-procedural, 
and has report writing capabilities. 

Extensive performance control 
Gives application designer extensive 
control over record placement ... includes 
automatic clustering and CALC features . 

For highest performance. a streamlined 
OML . .. over 20 host language interfaces 
available. 

All processing is data-dictionary driven. 

Data security and integrity 
User passwords and optional data 
encryption. 

Comprehensive access code facility for 
automatic security enforcement. 

Automatic range checking. 

Available for Minis and Micros 
Availability for numerous 8 and 16-bit 
micros, as well as for minis, provides 
standardized approach to data handling. 

Allows extensive portability of application 
systems . .. from the Z-80 to the PDP-11. 

True multi-user capabilities 
Supports multiple concurrent users of the 
same data base. 

Supports both active and passive locking. 

Automatic transaction logging 
Automatically logs all transactions atter last 
back-up. 

Selective restoration of data base in event of a 
crash . 

Allows survei I lance of user activities. 

For the full story about the finest 
application development tool existing 
in the mini-micro world . . .,call, write, 
or TWX us today! 

·-------------------------- ------------------------
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Setting standards of excellence for data base 
software . .. worldwide. 

Mtcr" v Dutil Huse • : 
5ustems. inc. 
Box 248 
Lafayette, Indiana 47902 
317-448-1616/T\NX 810-342-1881 

Dealer/ distributor I OEM inquiries invited. 

0 Yes . please send me a copy of the MOBS Ill brochure. 
0 Please send me the complete MOBS Ill manual set including 

manuals for MOBS Ill , RTL. ORS. and OMU plus tutorial 
materials. Check for $75.00 enclosed. (Indiana residents 
please add $3.00 for Indiana tax .) 

Name Title ___ _ 
(Please print) 

Company ________________ _ 

Address 

City 
(State) (Zip) 

Phone 

MAIL TO: Micro Data Base Systems, Inc. 
Box 248-M 
Lafayette, IN 47902 

CIRCLE NO. 40 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/October 1981 



Attention, 
Multibus TM users ... 

Only the cmooM 
now supports 

CP/M and CP/M86 
in the perfect 

desktop package. 

Hear this, 
LSI-ll users ... 

Only the CDIDOL 
emulates a VT103, 
anRUYlandan 
RX02 in a single 
desktop pacKa.ge. 

And both now include a 10 megabyte Winchester! 

CD100M - THE TOTAL OEM SOLUTION 
To give your Multibus microcomputer system 

increased file storage, the Callan™ CDlOOM Integrated 
Work Station now includes a high performance 10 Mbyte 
5 Y<l-inch micro Winchester disk drive complete with full 
OMA and fully automatic and transparent burst error 
correction. A one Mbyte unformatted floppy provides 
file entry and back-up. With its integral 6 slot Multibus 
compatible card cage, intelligent video terminal, and 
Winchester/Floppy disk system, the CDlOOM is the only 
single desktop package available to 
OEM and volume end-users who 
wish to configure a modular micro
computer system using any Multibus 
compatible card set. It's the perfect 
solution, significantly reducing 
product costs and development time. 

CP/M AND CP/M86 
CONFIGURATIONS 

CD100L - COMPLETE DEC COMPATIBILITY 
For the OEM or end-user configuring an LSI-11 

system, only the Callan™ CDlOOL Integrated Work 
Station can emulate a 10 Mbyte RL02 Winchester disk, a 
0.5 Mbyte RX02 floppy, and a Vf103 Terminal in a single 
desktop unit. Software presently running on RT-11, 
RSX-11 or other LSI-11 operating systems can now run 
on the CDlOOL, reducing hardware costs by as much as 
30%. For users who prefer a more complete solution, 
the CDlOOL can also be ordered complete with LSI-1V2 

or LSI-11/23 and RT-11. 

MORE FOR LESS 
No other solution compares for 

performance, features and price. The 
Vf100/Vf52 compatible terminal 
offers 6 video attributes, true split 
screen with separate scrolling regions 
standard. The LSI-11 Q-bus com
patible card cage provides 7 quad or 
14 dual height slots to house even the 
largest configurations. A Winchester 
controller is available to directly 
emulate the 10 Mbyte RL02. RX02 
emulation is available either in a 

If you prefer the popular CP/M 
operating system, Callan can provide 
the CDlOOM with either 8-bit or 16-
bit micros. A 280 with 64K RAM and 
CP/M, or an 8086 with 128K RAM 
with error correction and CP/M86 are 
both available as the complete solu
tion for CP/M compatible software. 
And both systems include 10 Mbyte 
Winchester performance. 

Built-in card cage holds 6 Multibus or 
7 quad/14 dual height LSl-11 cards. 

1 Mbyte dual floppy configuration 
or as 0.5 Mbyte back-up for the 
Winchester 

If you're using Multibus cards in 
your system you must see the Callan™ 
CDlOOM Integrated Work Station. 

CPIM and CPIM86 are trademarks of Digital 
Research. Multibus and 8086 are trademarks 
of Intel Corp. Z80 is trademark of Zilog. 

DATA SYSTEMS 
2637 Townsgate Road 

Westlake Village, CA 91361 
Telephone: (805) 497-6837 
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If you're tired of multiple pack
age or multiple vendor solutions, you 
must see the CDlOOL. 

DEC, LSl-11, VT103, RL02, RX02 , RT-11, RSX-11, 
VT100/VT52, LSl-11/2, LSl-11/23 are trademarks 
of Digital Equipment Corp. 

~ is trademark of Callan Data Systems. 



In case of memory loss, 
it's nice to have a number you can call. 

Any independent supplier can save 
you a bundle on add-in/ on memories 
for your DEC minicomputer. 

But now, there's one that offers you 
more than a bargain , a handshake and 
a piece of paper good for a year. 

It's us. Intel. 
Need on-site memory service and 

installation? With our boards, it's always 
available By convenient fixed-cost 
contracts. 

They offer you the sensible luxury 
of a qualified technician who can 
isolate the problem in a hurry. Whether 
you 're in mid Manhattan or outer 
Osawatomie (we have over 50 service 
centers in the United States, Canada 
and Europe) 

If you have your own service force, 
we can stand behind them , too. 

With off-the-shelf replacement 
boards (90% are on their way to 
you within 24 hours). Flat rates that 
won't catch your budget by surprise 

And 
whatever 
else we 
can do 
to keep 
your DEC 
system producing 
be it a VAX 750 (in 
which case, you 'll want our 
MU-5750), 780 (MU-5780), 
or a number of PDP-11's (add-in 
CM-5044 for 11/44, 11/34, 11/04; or 
add-on IN-1671 for 11170) 

And when you need our attention 
at the snap of a finger, just pick up our 
toll-free service hot line. 

That's a lot of support Exactly what 
you 'd expect from a company with 
ten years of reliable leadership in the 
business. Providing Data General as 
well as DEC memories. Plus standard 
and custom memory systems. 

To find out how to expand your VAX, 
PDPorEclipse system - with a memory 
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supplier you know you 
can depend on -

contact your 
local Intel 

distributor 
(listed at left) 

Or call our toll
free sales number: 

800-538-1876 (In 
Calif .: 408-734-8102 , 

extension 506) 
Now, before it slips 

your mind . 
DEC. PDP and VAX are trademarks of D1g1tal Equipment 
Corp . ECLIPSE is a trademark of Data General Coop 
Europe Intel lnternat1onal, Brussels. Belgium 
Japan Intel Japan, Tokyo United States and Canadian 
d1stnbutors Alliance. Almac/Stroum . Arrow Electronics. 
Avne1 Electronics, Component Spec1alt1es. Hamilton/Avnet . 
Hamilton/Electro Sales. Harvey, lnduslnal Components 
Pioneer. L A Varah. Wyle D1stnbut1on Group, Zentrorncs 

l·nt _ lijeliv~rs 
'lie' solutions 



Where to buy 
an Intel memory system: 

Alliance Electronics, Inc. 
Albuquerque, New Mexico 

(505) 292-3360 

Almac/Stroum Electronics 
Seattle, Washington 

(206) 763-2300 

Arrow Electronics 
Farmingdale, New York 

(516) 694-6800 

Component Specialities, Inc. 
Houston, Texas 
(713) 771-7237 

Hamilton/ Avnet Electronics 
Culver City, Californ ia 

(213) 558 -2193 

Harvey Electronics 
Woodbury, New York 

(516) 921-8920 

Industrial Components 
Minneapolis, Minnesota 

(612) 831-2666 

L.A. Varah 
Hamilton, Ontario 

Canada 
(41 6) 561-9311 

Measurement Technology 
Sales Corp. 

Greatneck, New York 
(516) 482-3500 

Mesa 
Gaithersburg , Maryland 

(301 ) 948-4350 

Pioneer /Cleveland 
Cleveland , Ohio 
(216) 587-3600 

Pioneer I Dayton 
Dayton , Ohio 

(513) 236 -9900 

Pioneer /Washington 
Gaithersburg , Maryland 

(301) 948-0710 

Wyle Distribution Group 
El Segundo, California 

(213) 322-3826 

Zentronics 
Mississauga, Ontario 

Canada 
(416) 676 -9000 

Listed are the main 
offices of our distributor 
network. For your local 

office, please consult the 
Yellow Pages. 

Ne• SyslllDS 

System supports 
255 users 

The DIRAC computer system 
supports as many as 255 users by 
providing each with a 64K-byte 
module that can access a database 
via the vendor's MOLE bus. The 
sytem features two types of µp 
module, one for disk-storage man: 
agement and the other dedicated to 
each user. The system also includes 
SOM bytes of disk storage and an 
8-in. floppy-disk drive for software 
interchange and data backup. The 
system is based on the ZBOA µp and 
f eat u res the CP/M operating system. 
A basic system sells for $9000; 
additional processor modules are 
priced at $1250. Molecular Logic 
Corp., 10311 s. DeAnza Blvd., 
Suite 4A, Cupertino, Calif. 95014. 
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Minicomputer system aids 
PC-board design 

This minicomputer system for 
automated interactive PC-board de
sign incorporates an eight-color 
raster-scan graphics system with a 
13- or 19-in. display monitor. The 
32-bit virtual memory system 
features a disk drive, a tape drive 
and a system console and enables 
designers to select as many as eight 
different colors from a 4096-color 
palette. Color selections can be 
implemented for each phase of the 
design process, including place
ment, interconnection and editing. 
Other features include hardware
assisted zoom and dynamic panning. 
Scientific Calculations, Inc., 7635 
Main St., Fishers, N.Y. 14453. 
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ATTENTION!/ 
Cost-minded engineers 

Optical position control 

is not so expensive as 

you might think 

Take advantage of 

ALONE'S encoder 

discs and scales 

Send in inquiries to : 

A 
ALONE COMPANY, LTD. 
321 East Second St. Suite 607 
Los Angeles , CA 90012 

CIRCLE NO. 142 ON INQUI RY CARD 
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RS232C 
Paper Tape 
Transmitter 

Computer entry, numerical 
control and data trans
mission. Includes X-on , 
X-off and parallel output, 
current loop optional. 
Desk top or rack mount. 
OEM model and spooler 
also available. 

ADO MASTER 
CORPORATION 

416 Junipero Serra Drive 
San Gabriel, California 91776 

(213) 285-1121 
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New Syslems 

Sanlab announces analog
measu rement system 

The Analogger I temperature/ 
low-level-analog data-acquisition 
system combines an analog-mea
surement system with an Apple II 
Plus Computer. Data logging can be 
done with a printer, a tape cassette, 
a disk or any combination. A 

48K-byte RAM enables development 
of averaging, alarms, temperature 
gradients and other process-control 
fu nctions. The system includes 
Level 1 software on disk for 
configuring, calibrating and run
ning most data-logging and alarm 
functions. A memory-mapped ana
log-scanner interface is written in 

[ ••••••• ] 
BIZCOMP's 212A-Compatible Intelligent Modem™ 

Sets the Pace in Quality and Reliability 
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. 

212 

BIZCOMP Communications ... 
Why not start with the best? 

BllCOMP 
P.O . Box 7498 • Menlo Park, CA 94025 • 415/ 966-1545 

Copyright• 1981 Business Computer Corporat ion 
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machine language. The system, 
including the computer, a CRT 
display, a floppy-disk drive, a 
clock/calendar, a parallel interface , 
a card cage for 1/0 modules and 
software, sells for $5995. The San 
Diego Instrument Laboratory, 
Inc., 7969 Engineer Rel., San 
Diego, Calif. 92111. 
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woe offers µc 
Pascal-development series 

The model ME1600 modular 
MicroEngine series of µc systems 
enables system integrators and OEM 
designers to develop customized 
programs in Pascal for professional, 
business and industrial applications. 
The system is available in four 
versions: the ME1660 subsystem, 
the ME1665 system and the ME1670 
and ME1675 packaged systems. The 
ME1660 subsystem includes a Pascal 
processor, a 128K-byte dynamic 
RAM module, a floppy-disk control
ler, a serial-parallel 1/0 controller, a 
boot-terminator module and a 
10-slot chassis with 170W power 
supply. The ME1665 system incorpo
rates the 128K-byte ME1660 and a 
double-density, double-sided flop
py-disk drive. The ME1670 pack
aged system includes the ME1660 
and two double-density, double
sidecl floppy-disk drives and a 
desk-top enclosure. The ME1675 
contains the ME1670, a 150-cps line 
printer and an 80-character x 
24-line CRT terminal. Western 
Digital Corp., 0128 Redd Hill Ave., 
P.O. Box 2180, Newport Beach, 
Calif. 92663. Circle No 215 
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printers 

Micro-Labs unveils 
color-printer interface 

The CPRINT color printer inter
face module provides TRS-80 color 
computers with a plug-compatible 
Centronics-type parallel printer 
port for use with all parallel Radio 
Shack, Centronics and Epson print
ers. The unit includes software in 
permanent on-board memory, pro
viding transparent operation. Fea
tures include the ability to automat
ically reroute LLIST and PRINT X-2 
output; a screen-print function that 
can be initiated at any time; and the 
ability to set line width, to access 
graphics in the LPVII, to set page 
length and to insert blank lines 
between pages. In a plastic case, 
the module sells for $49.95. Micro
Labs, Inc., 902 Pinecrest Dr., 
Richardson, Texas 75080. 
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Wang adds printers 
for VS series 

These printers for the vendor's vs 
computer family include the 5575 
band printer, which prints as many 
as 136 columns on single- and 
multi-part continuous-forms paper. 
It operates at print rates of 850 or 
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Nl!w Prad1a1s 

1100 lpm, depending on the print 
band used. Price is $29,500. The 
2281 WR daisy-wheel printer and the 
2281 WCR wide-carriage version op
erate with the vs 2246R remote 
work station. The 2281 WR prints at 
an average 30-cps rate. The 
bidirectional, impact unit provides 
printing at remote locations. The 
2281 WR and 2281 WCR accommodate 
a variety of removable print wheels. 
They sell for $4500 and $6000, 
respectively. Wang Laboratories, 
Inc., One Industrial Ave., Lowell, 
Mass. 01851. Circle No 217 

Line printer prints 
1800 lpm 

The Reliband 1800 line printer for 
OEMS features field-upgradeable 
speeds of 1200, 1500 and 1800 lpm, 
depending on character-set length. 
The unit includes operator-change
able print bands, a servo paper 
drive, four paper tractors with shift 
system, a paper stacker, a choice of 
vertical-format units, internal diag
nostics and ribbon compati~ility 
with IBM 1403. Storage Technology 
Peripherals Corp., Wickham Rd., 
Melbourne, Fla. 32901. 
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Printer offers 
nine-needle print head 

The bidirectional 132-cpl model 
M-132 matrix serial printer prints 
bar code and ASCII OCR-A or OCR-B 
characters. It features a dual-line, 
nine-needle print head that prints 
an overlapping dot pattern to 
achieve a formed-character appear
ance. Paper can be bottom- or 
rear-loaded, and optional split
platen forms handling enables a 
user to print labels and a summary 
sheet simultaneously. The 140-cpi 
unit also includes an RS232 inter
face, a 600-character buffer and 
switch-selectable forms length. 
Prices start at $2795, with OEM 
discounts available. Mannesmann 
Tally, 8301 s. 180th, Kent , Wash. 
98031. Circle No 219 

"It's refreshing to 
buy a piece of 

computer hardware 
from a new 

supplier, plug it in, 
and have it work." 

Michael Evans, 
President of Codar Technology. 

"In the 16 years I've been around 
computers I've found that to be the 
exception rather than the rule . 

"We have a DEC LSI 11 / 23. When 
we needed a line printer controller for 
our Talley 2200 , we called Talley and 
they recommended a Datasystems 
controller . 

"The technical support people at 
Datasystems are knowledgeable . 

I simply described the connector and 
the equipment and they understood 
immediately . One week later we had 
the board we needed . We took it out of 
the box , plugged it in, and it worked." 

Codar Technology in Longmont , 
Colorado , builds remote sensing in 
struments for both national and inter
national customers. Their specialized 
radar equipment measures wave height , 
wind , speed, and current speed . 

"As a designer , I appreciate that the 
board looks good . .. we'll continue 
to use Datasystems controllers ," 
Evans said. 

Datasystems Line Printer 
Controllers are compatible with all 

DEC, Data General and 
IBM Series / 1 Systems. 

0 DATASYSTEMS 
a~ subsidiary 

We make the difference. 
8716 Production Avenue San Diego, CA 92121 

(714)566-5500 
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$AVE WITH DEC COMPATIBLE PRODUCTS 

8-64 LINE DHl 1 ON ONE HEX CARD 
V2 PRICE - TWICE THE PERFORMANCE 
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New Praduc1s 

Alphacom announces 
daisy-wheel printer 

The model DP 2000 20-cps 
daisy-wheel printer includes a 
100-character print wheel; more 
than 30 proportionally spaced, 10, 
12- and 15-pitch typefaces; normal, 
automatic-underlining, boldface and 
boldface-underlined print modes; 
horizontal tabulation; and incremen
tal horizontal spacing to 1/120 in. 
The printer includes a Centronics
type 8-bit parallel interface, and 
IEEE 488 parallel and RS232C 
interfaces are optional. The bidirec
tional unit handles forms as wide as 
17 in. and having as many as five 
parts. Prices are $1695 with a 
parallel interface and $1795 with an 
IEEE 488 or an RS232C. Alphacom, 
Inc., 2323 s. Bascom Ave. Camp
bell, Calif. 95008. Circle No 220 

Versatec offers 
1000-lpm printer/plotter 

The 1000-lpm V-80 electrostatic 
printer/plotter prints 132 cpl and 
plots an 8¥2- x 11-in. page with 
200-dpi resolution in 7 sec. With an 
optional controller, the unit pro
duces hard copy from a CRT or a 
video source in 20 sec. Options 
include an RS232C interface; long
line drivers and receivers; underlin
ing; a 96-character ASCII set in 
Gothic, Roman or Courier; a 
124-character set for scientific/ 
engineering applications; and plug
in PROM configurations for nine 
languages. Price is $8500 in 

single-unit quantities, with OEM 
discounts available. Versatec, 2805 
Bowers Ave., Santa Clara, Calif. 
95051. Circle No 221 

Standard Register unveils 
dot-matrix printer 

The 300-lpm dot-matrix "Flexible 
Image Printer" prints variable
sized bar codes, graphics and OCR-a 
characters in normal orientation, 
upside down or sideways, reading 
from top to bottom or bottom to top, 
in normal or reverse printing. 
Power requirements are 110, 60 Hz 
single phase. Prices range from 
$9550 to $12, 700; lease charges are 
$320 to $450 per month. The 
Standard Register Co., P.O. Box 
1167, Dayton, Ohio 45401. 
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Dot-matrix printer is 
Apple II-compatible 

The Apple II-compatible model 
170 dot-matrix unit prints 18 or 21 
cpl and 6 !pi on 2%-in. adding
machine tape. Features include a 
parallel interface with a Centronics
type handshaking and a DB-25 
interface connector, an internal 
three-line buffer, switch-selectable, 
ASCII or Baudot input code, upper
and lower-case characters and an 
internal clock and calendar. Price is 
$299, with quantity discounts avail
able. Addmaster Corp., 416 Juni
pero Serra Dr., San Gabriel, Calif. 
91776. Circle No 223 

Siemens announces 
ink-jet facsimile unit 

The HF 2040 ink-jet facsimile 
printer transmits via telephone 
lines in a 2- or 3-min. format and is 
compatible with CCITT Group II 
printers. The unit's ink supply lasts 
for about 2000 pages. The unit 
provides push-button indication of 
transmission or receiving modes. 
Price is approximately $3200. Sie
mens Corp., Box 1000, Iselin, N.J. 

08830. Circle No 224 
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our Micro· 
computer 

Doesn't 
Needa 

separate 
craDhics 

Terminal ... 
It's Built In 

When you need a graphic display capa
bility with your microcomputer ... don't 
buy a separate terminal ... select our 
Model 900 Commander with the self
contained vector and point plotting 
features of a sophisticated graphics 
terminal and 512x256 point resolution. 

You can display bar charts, pie charts, 
histograms and complex point to point 
plots. You can even output displays 
originally intended for a Tektronix® 
4010 with our Tektronix terminal emu
lator. And with Commander's double 
processor architecture, graphic display 
processing is independent of the pri
mary Z80A CP / M™ based computer 
system. This means larger program 
capacity and faster execution time for 
user software. 

So buy a Commander 900 microcom
puter and get a graphics display·termi
nal free. 

Other standard features include dual 
Z80A processors, 96K RAM, 4 RS-232 
ports, 4 parallel ports, RS-170 compos
ite video, 4 channels of programmable 
counter / timer, 400 Kbytes disk storage 
and CP / M operating system. Optional 
features include APU, OMA, IEEE bus 
controller and expanded disk capability. 

8990 Route 108 
Columbia, Maryland 21045 
Tel: (301) 992-3400 
TWX: 710-862-1891 

CIRCLE NO. 46 ON INQUIRY CARD 
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PFAS 
Key File Access System 
for the UCSD p-SystemT"' 

PF AS is the professional, easy to use program development 
tool with advanced features such as variable length records, 
alternate and partial key access , unlimited number of records 
in a file and a B + tree index. 

When you use PFAS to organize and maintain data files your 
programming time can be effectively spent dealing with the 
creative facets of your software . 

Price: $200 
$ 15 for documentation 

(.J. il0iggiesmrrdh ~rrHmare 
P.O. Box 755 

Cardiff·by-the-Sea , CA 92007 
(714) 436-1455 

OEM and dealer inquiries invited. 

™UCSD Pascal is the trademark of the Regents of the University of CA 

New Praduals 

printers 
/\ 

_)_ __ _ 

Raytheon offers 
printer for PTS-2000 

The model R2185 desk-top, dot
matrix screen printer for the 
vendor's PTS-2000 intelligent termi
nal system prints 100 cps, 80 cpl and 
6 lpi. The 12-lb. 5- x 15- x 17-in. 
printer is modularly packaged and 
features a pin-feed platen, a 
96-character ASCII set, a Mobius 
loop-cartridge ribbon system and 
the ability to accept cut sheet one-
to three-part fanfold or roll paper. 

_ _______ _ c_ 1_R_c_L_E_N_o_._1_3_0 _o_N_1_N_a_u_1 R_v_ c _A_R_o _______ ---1 An optional print buffer allows use 

Let DataMate II solve your data handling problems 

Data Communications 
• Save on-line costs by preparing and editing 

data off-line then transmit stored data to your 
computer at speeds to 9600 bps . 

• Transfer data from one computer system 
to another . 

• Load operating programs into processor 
controlled equipment . 

• Store Demo programs for exercising data 
terminals and equipment . 

Electronic Data Filing 
• Store parts & address lists, sales information 

or any data changed or updated often . 
• Perform automatic letter writing for sales 

letters . contracts or fund raising . 

Impressive Qualifications 
• Up to 328K of storage on a single diskette. 
• Easy to use file management system . 
•High speed string search atthe rate of 10,000 

characters per second . 
•Global search and replace , delete, erase 

functions . 
• Dual RS232 ports for easy insertion between 

your Terminal and Modem. 
• 12 month factory warranty! 
Send for more information , or outside California call 

~ [S[] toll free 1·800-854-7226 

western telematic, inc. 
2435 anne st. , santa ana, ca 92704 • (714) 979-0363 
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of the display during printing, and 
optional host access enables print
ing of messages from the host. The 
unit sells for $1910, including a 
display adapter. One- two- and 
three-year lease rates are $97, $80 
and $71 per month, respectively, 
including maintenance. The print 
buffer is $120, and the host access is 
$235. Raytheon Data Systems Co., 
1415 Boston-Providence Tpk., Nor
wood, Mass. 02062. 

Laser unit 
prints 2600 lpm 

Circle No 225 

The 2600-lpm "Electronic Page 
Printer" uses the vendor's 780-nm. 
semiconductor laser and the Holo
scan scanning system. Features 
include 6-ips print speed, 300-dpi 
imaging, µp-controlled plain-paper 
printing, dry toner dual-input paper 
cassettes and a µp-driven phase
locked-loop printing engine . Price is 
$4000 in OEM quantities. General 
Optronics Corp., 3005 Hadley Rd., 
South Plainfield, N.J. 07080. 

Circle No 226 
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IEEE 
BUS 

MICRO
COMPUTER 
SYSTEMS 

MIN/
COMPUTER 
SYSTEMS 

DB-16 
Data Buffer 
System 

3000 
High 
Performance 
Tape Storage 
System 

300C 
Tape 
Storage 
System 



DEAL YOURSELF A WINNING CONTROLLER. 
OTC has the disk controller you need to interface 5 Y4 . 8 
and 14-inchWlnchesters with most popular microcom
puters. Our combination Winchester/backup controllers 
give you better performance and cost-effectiveness than 
so-called low-cost controllers. You get multiple disk control 
plus backup floppy, cartridge disk or tape control. com
plete with direct COPY commands. All on a single slot
saving board. 

PICK ANY CARD. No matter what OTC controller you 
choose. you'll get extra features. Data error sensing and 
autonomous correction. Integral data separator. if needed. 
Full sector data buffering. Overlapped seek. Automatic 
seek and verify Extensive fault detection. And more. 

A BETTER DEAL WITH "MIX AND MATCH': 
Order from our complete line of controllers in any mix. 
We'll give you a quantity discount on the total order. Or 
handle various drive and micro combinations with one 
firmware-adaptable controller to simplify inventory, spares 
and service. 

YOU WIN WITH OTC. We've delivered more than 
10,000 micro-based disk controllers. lt:S our only business. 

Available through Hamilton/ Avnet. Arrow and Kierulff. 
Circle our readers· service number for a free brochure. or 
call (408) 496-0434. 

OVERVIEW 

HOST ADAPTERS 

INTEL/NATIONAL MULTIBUS® DEC LSl-11 QBUS ® 
MOTOROLA EXORCISOR® APPLE II '" 

IEEE S-100 TRS-80 '" 

Data Technology Corp. 
2775 Northwestern Parkway 
Santa Clara, CA 95051 

Cartridge Tape Drive 

STD BUS 
Tl990 

VERSABUS 

Telephone: 408-496-0434, Twx: 910-338-2044 

See us at Comdex Las Vegas, November 19-22, Booth Number 675. 
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data comm 

Racal-Vadic introduces 
2400-bps modem 

The v A2450/55 series 2400-bps 
direct-connect modem for remote
terminal users replaces the Bell 
2orn/c. The unit is FCC-registered 
for direct connection to the switched 
network through voice or program
mable data jacks. A two- or 
four-wire-leased line version is 
available for point-to-point and 
multipoint systems. The VA2455 
features a switch-selectable 75- or 
150-bps auxiliary channel that can 
be used in forward or reverse mode. 
It incorporates an interface display, 
local (analog) loopback, "Force 
Request to Send" (RTS) and self 
test. Price is $725, with OEM 
discounts available. Racal-Vadic, 
222 Caspian Dr., Sunnyvale, Calif. 
94086. Circle No 227 

Anderson Jacobson offers 
'triple' modem 

The model AJ 1259 "triple" 
modem is designed for users in 
mixed communication environments 
of low and medium speeds, multiple 
Bell and Vadic protocols or those 
who send data at one speed and 
receive answers at another. The 
originate/auto-answer modem com
municates at speeds as high as 300 
bps with Bell 103/113 and at 1200 
bps with Bell 212 or VA 3400 
protocols. The µp-controlled unit 
automatically selects the correct 
protocol when answering a call, and 
performs continuous self-testing. It 
connects directly to RJllC telephone 
jacks, is FCC-approved and meets 
UL and CSA standards. Anderson 
Jacobson, Inc., 521 Charcot Ave., 
San Jose, Calif. Circle No 228 

MINl·MICRO SYSTEMS/October 1981 

New Praducls 

Front-end concentrator 
connects units to IBM host 

The FEC/1 front-end concentrator 
runs on the IBM Series/1 and 
enables the 370/158 host to commu
nicate with a 500-terminal network, 
including Bunker-Ramo 2001 teller 
terminals, Hazeltine general-pur
pose CRTs, rsc teller terminals and 

Docutel ATMs. The unit assumes 
network-polling duties and handles 
local transactions during host down 
time. The system can also include a 
negative file of unauthorized bank 
cards, balances and credit limits. 
Argos Computer Systems, 200 
Madison Ave. , New York, N.Y. 

10016 Circle No 229 

It's Easy to Design 
Your Severe Environment System Using our 

Ruggedized Version of Intel's 86/05 
Microcomputer and Versatile 

Support Modules. 

SECS 80 is a ruggedized version of Intel 's iSBC* single-board computer. 
Even uses the same development system software. 
Meets MIL-E-5400, 4158, 16400, making it perfect for military, avionics, 
and tough industrial environments. 
SECS 80 comes with a multitude of support modules: RAM , ROM, 
EPROM, digital tape recorder and controller, 1553 interface, A-D 
converter, digital 1/0, high-speed arithmetic unit , and more. 
You can buy a complete system or configure your own with individual 
modules. Either way, this versatile microcomputer system will save you 
valuable time and development costs . 
Phone or write for complete details today. 

·Trademark of Intel Corporation 

EmmsEsco 
Severe Environment Systems Company 
A Subs1d1ary of Electronic Memories & Magne11cs Corporation 

20630 Plummer Street• P.O. Box 668 •Chatsworth, California 91311 
Telephone: (213) 998-9090 •Telex: 69-1404 
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New Praduals 

interfaces 
and controllers 
Single-board controller 
is SMD 1/0-compatible 

The model 202A SMD r/o-compat
i b le disk controller feature s a 
mix-or-match interface of one or two 
8- or 14-in. Winchester, SMD pack or 
CMD cartridge hard-disk drives to 
LSI-11, 11/2 AND 11/23 computers. 
The controller, which stores 8M to 
300M bytes, uses a universal 
firmware set that does not retain 
drive parameters in on-board com
ponents, permitting mixing or 
matching drives without controller 
or component changes. The µp
based unit is compatible with DEC 
RP02/RP03 software drivers in RT-11 
and RSX-11 operating systems. Price 
is $2775. Distributed Logic Corp., 
12800 Garden Grove Blvd., Garden 
Grove, Calif. 92643. Circle No 350 
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Intel offers 
GPIB Multimodule 

The iSBX 488 GPIB Multimodule 
board provides a standard interface 
from any Intel iSBC Multibus board 
equipped with an iSBX connector to 
instruments and computer periph
erals that use the IEEE 488 
standard. The module can be 
configured as a talker, listener, 
talker/listener or bus controller. 
The board enables Intel single
board computer users to program 
and control as many as 15 
instruments over a parallel bus. 
Other features include a 50K-byte
per-sec. data rate , DMA data 
transfers , interface-clear sending, 
bus-control-transfer and response
to-service-requests functions. Price 
is $650 in single-unit quantities and 
$598 in quantities of 10. Intel Corp., 
5200 N.E. Elam Young Pkwy. , 
Hillsboro, Ore. 97123. 

Circle No 351 
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Device links 
mainframes to PDP-11s 

The µp-based IF-11/u200 enables 
Sperry Univac 1100 mainframes to 
link remotely to a DEC PDP-11 
minicomputer that clusters as many 
as 31 terminals. The unit emulates a 
Univac/Terminal multiplexer with 
Uniscope 200 terminals and sup
ports modem links to two 1100 
mainframes. A basic configuration 
supports eight terminals and sells 
for $11 ,400 . As many as three 
add-on x/u200 units can be added, 
each selling for $5000. Associated 
Computer Consultants, 228 Cota 
St., Santa Barbara, Calif. 93101. 

Circle No 352 

PerSci announces 
diskette-drive controller 

The model 1180 single-density, 
FM-encoding or double-density, 
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MFM controller operates with IBM 
diskette 1 or 2D formats in single- or 
double-sided drives. The controller 
uses a command set that allows data 
storage and retrieval from sector 
write/read to file management. It 
also provides diskette initialization 
and diagnostic commands. The unit 
controls one or two model 299B 
dual-head drives or two model 277 
single-head drives. Price is $950 in 
single-unit quantities. PerSci, Inc., 
12210 Nebraska Ave., w. Los 
Angeles, Calif. 90025. 

Circle No 353 

Interface links 
LSl-11 and GPIB 

The model GPIBllV-2 DMA inter
face links the IEEE-488 bus and the 
DEC LSI-11 Q-bus. The unit provides 
data transfer speeds as high as 250K 
bytes per sec. and allows 16-, 18- or 
22-bit addressing on the LSI-11 bus. 
The system provides all GPIB 
functions, including extended talk
er, extended listener and controller. 
The interface allows the LSI-11 to be 
connected with as many as 14 
GPIB-compatible devices, such as 
multimeters, frequency counters, 
spectrum analyzers and computers. 
Support software includes drivers, 
utilitie s and interactive control 
program. A standard package, 
including the interface card, soft
ware, a 4m. cable with GPIB 
connector on the outboard end and 
documentation , se lls for $1495. 
National Instruments, 8900 Shoal 
Creek Blvd., Austin, Texas 78758 . 

Circle No 354 
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Rent data entry and 
dataexitry 

off-the-shelf. 

Rental Electronics, Inc. 
(800) 227-8409 

In California (2 13) 993-7368 , (415) 968-8845 or (714) 879-0561 

CIRCLE NO. 52 ON INQUIRY CARD 

DELTA DASH: 
SAME·DAY DELIVERY 

ON PACKAGES UP 
T070LBS. 

Customer S ervices Agent Tom Sineath is a 
Delta professional. He goes that ex tra mile 
for you. 

Delta DASH (Delta Airlines Spe
cial Handling) serves more than 80 
cities in the U.S. plus San Juan, 
Montreal, Nassau, Bermuda, Lon
don and Frankfurt. 

The airport-to-airport rate be
tween any two of Delta's domestic 
cities is $40 for packages up to 50 
lbs., $60 from 50 lbs. to 70 lbs. Be
tween Dallas/Ft. Worth and Los 
Angeles, or San Diego or San Fran
cisco, the rate is $25 up to 50 lbs. 
and $45 from 50 lbs. to 70 lbs. Expe
dited pick-up and delivery available 
at extra charge. Call (800) 638-7333, 
toll free . (In Baltimore, you can call 
269-6393.) 

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 local Delta cargo office. 

~·DELTA 
~ Thealrllnerunbyprolessionals. 

- • ~·r- u '' ~--- ~, 

DELTA IS READY WHEN YOU ARE® 
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New Praduals 

interfaces 
and controllers 
Universal 1/0 board 
uses Intel 8741A 

The model DM-4100 universal r/o 
board incorporates an Intel 874 1A 
universal peripheral interface 8-bit 

µ, c, which acts as a slave to t he 
STD bus CPU. It is compatible with 
8088, 8085 and Z80 CPUs. More than 
one-half the unit's PC board is 
available for mounting res, connec
tors and discrete components. The 
Intel 874 1A has an integral lK x 8 
UVEEPROM for program memory, 64 

CIRCLE NO. 53 ON INQUIRY CARD 
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x 8 RAM for data storage, an 8-bit 
timer/event counter and a 6-MHz 
crystal-controlled clock. Prices are 
$195 in single-unit quantities and 
$136.50 in 100-unit-quantities . De
sert Microsystems, Inc., s /R 1, Box 
1174-D, Pasco, Wash. 99301. 

National offers 
RAM interfaces 

Circle No 355 

The DP8408 dynamic RAM control
ler/driver and the DP8409 multi
mod e dynam ic RAM controller/ 
driver are 48-pin devices that can 
dri ve 4K-, 16K- and 64K-byte 
dynamic RAMs, and provide all 
control and address signals for as 
many as 88 dynamic RAMs with 
propagation delays of 20 nsec. The 
DP8408 offers five modes of opera
tion, including externally controlled 
refresh and access, all-RAS write 
and fast and slow automatic access. 
The DP8409 includes eight modes of 
operation , including refresh, burst 
refresh and all-RAS automatic write, 
with nine multiplexed address 
outputs and control signals able to 
drive 256K-byte dynamic RAMs. In 
quantities of 100, the DP8408 is $35, 
and the DP8409 is $40. National 
Semiconductor, 2900 Semiconduc
tor Dr., Santa Clara, Calif. 95051. 

Circle No 356 

Backus announces 
intelligent switch 

The "Digilink" µ,p-based device 
can be used as an intelligent switch 
or as a print buffer. It can be 
configured to connect two dissimilar 
terminals to share one modem or 
connect two remote CPUs with a 
monitor terminal on a third part. 
Each RS232 port can be set through 
keyboard commands to accommo
date devices with different baud 
rates, parity, x-on/x-off, fill charac
ters, buffer length and auto line 
feed . When used as a print buffer, 
the unit accepts data from host 
computers at high speeds and 
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transfers it to slower speed off-line 
printers or other peripherals 
through parallel or RS232 ports. 
Other features include as much as 
16K bytes of RAM, text-editing 
capabilities, code conversion and 
serial/parallel conversion. Prices for 
a 4K-byte model start at $775. 
Backus Data Systems, Inc., 1440 
Koll Circle, Suite 110, San Jose, 
Calif. 95112. Circle No 357 

Disk cache stores 
256 data sectors 

The Turbo-21 single-board add-on 
disk cache works with the EDC21 
disk controller on DEC PDP-11 and 
v AX processors. The unit uses 128K 
bytes of dynamic on-board RAM with 
transparent refresh, which allows 
the board to store 256 sectors of 
data. The system includes a µc that 

This little book 
tan save your tompany 

big money. 

Rental Electronics, Inc. 
(800) 227-8409 

uses a proprietary caching algo- In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 

rithm and a 32_bit ECC. Other f---------C_IR_C_L_E_N_0_ ._5_4_0_N_ l_N_a_u_1R_v_ c _A_R_D _______ _ 

features include the ability to lock 
as many as 254 sectors into the 
cache memory, enabling a user to 
designate high-use sectors, and the 
ability to unlock, which enables 
locked sectors to be deleted. Price is 
$6750 in single-unit quantities. 
Minicomputer Technology, 24 70 
Embarcadero Way, Palo Alto, Calif. 
94303. Circle No 358 

Controller links 
printers to H-P computers 

The DataLynx printer controller 
enables Hewlett-Packard comput
ers to drive Printronix 300- and 
600-lpm printers. The model is 
plug-compatible with the HPIB 
interface bus for the HP250, 300 and 
3000 series. The unit converts the 
HPIB output to asynchronous serial 
format, which can be conducted 
more than 15 m. by an RS232C cable. 
The controller increases the baud 
rate of the printers to 19.2K bps. 
Price is $2395. Local Data, 2701 
Toledo St., Torrance, Calif. 90503. 

Circle No 359 
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Choice 
GNT Makes a Tape Punch Station and 
a Tape Reader/Punch Combination. 

The 4601 Combo 

• Punching speed : 75 Cps 
Reading speed: up to 150 Cps 

• RS-232-C serial interface 

• Utilizes all types of Mylar® and 
paper tape 

The 3601 Punch 

• RS-232-C serial interface 

• Utilizes all types of Mylar® and 
paper tape 

• Reliability: MTBF 100 million • Reliability: MTBF 100 million 
characters characters 

Contact your local dealer or call for complete specifications. 

i1JGNT AUTOMATIC INC. 
1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex : 923318 
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Family pride. 
Now there's an advanced technology family of single board 

controllers for DEC* computers from Western Peripherals-the 
number one name in controllers. 

The TC-131 (for PDP-lls*) is the first TM-11 emulating 
controller to combine PE and NRZ on one 
standard hex board. It lets you mix 9-track, 
PE, NRZ or dual density tape units in any 
combination up to 125 ips. A 64 byte data 
buffer allows installation at any point on the 
unibus without consideration of NPR priority. 

The TC-151 single board NRZI tape 
controller interfaces any industry-standard 
drive to the LSI-lP Add a dual width Phase 
Encode Board for the same performance as 
the TC-131. 

The DC-231 accommodates up to 
four SMD disc drives of 40 to 600 mb 
each with RM02 emulation. Its four sector 

(2048 bytes) data buffer makes "data-late" errors a thing 
of the past.The advanced technology "micro-engine" allows 
a complete track to be written on a single drive revolution. 
A measurable performance advantage for your PDP-11. 

All three controllers are software com -
patible. All have self test. All are backed by 
one of the best factory service organizations 
in the business. And all can be delivered 
in 30 days. 

For more information, call or write today: 
Western Peripherals Division, Wespercorp, 
14321 Myford Road, Tustin , CA 92680, 
U.S.A. (714) 730-6250. TWX: 910 595-1775. 
CABLE: WES PER. 1st floor The Parade, 
Frimley Camberley. Surrey GU16 5HJ 
England, Telephone 0276 20934, 
TWX: 858306. 

Number 1 in controllers for DEC 
and Data General computers. 

western peripherals TM 

D ivision of \NESPERCDRP 

SEE US AT SYSTEMS '81, U.S. PAVILLION 
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New Pradua1s 

power supplies 

H-P announces 
HP-IB power supply 

The HP 6034A HP-IB DC power 
supply with a bidirectional interface 
and autoranging combines an inte
gral µp-based programmer with 
FET switching. The unit's firmware 
allows the output voltage and 
current to be programmed directly 
in volts and amperes with 12-bit 
resolution. Other features include a 
built-in diagnostics program and a 
removable front panel for access to 
the calibration board. Price is 
$2700. Hewlett-Packard Co., 1507 
Page Mill Rd., Palo Alto, Calif. 
94304. Circle No 360 

Gould announces 
open-frame switchers 

The Simflex family of open-frame 
switching power supplies include 
sx, SXD and SXT versions, which are 
single-, dual- and triple-output 
units , respectively, rated 50W, 60W 
and 75W. The units also provide 
overvoltage protection on the main 
output, pre-set at 120 percent to 130 
percent of nominal output voltage. 
All outputs feature constant current 
limiting, and auxiliary outputs have 
thermal overload protection. All 
outputs are fully regulated; ripple 
and noise are rated at 1 percent rms 
(.012 percent on auxiliaries) and 4 
percent peak-to-peak (2 percent on 
auxiliaries). Gould Inc., Electronic 
Power Supply Operation, P.O. Box 
80878, San Diego, Calif. 92137. 

Circle No 361 
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Thousands 
of 

''like new" 
produ«:ts 

with 
moneyba«:k 
guarantees. 

REI Sales Company 
(800) 227-8409 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 
CIRCLE NO. 57 ON INQUIRY CARD 

DIRAC: The Multiprocessor System 
for Multiple Users 

The DIRAC system solves the problem of patible program can be run without modification 
multiple users on a single system by providing on the DIRAC system in a multiple terminal 
each user with a dedicated 64K Z-80A computer environment! 
for application processing. Users share data files A single system can support up to 255 users, 
and peripherals by means of a high speed with up to 600 MB of disc storage. An eight user 
I Mbyte/ second interprocessor bus. This archi · system, including 34 MB Winchester disc, CP/ M 
lecture provides unprecedented performance, compatible diskette drive, our disc service 
modularity and reliability at a very low cost. processor and eight user processors is only 

Our CP/ STAR operating system features file $22,000. 
and record locking capabilities and complete See us at Comdex Booth A4 
CP/ M* compatibility. Thus any CP/ M com· We're shipping DIRAC systems right now. 

·"~itf;;;~-c~·1;;···~9·1~· 
10311 S. De Anza Boulevard, Cupertino, California 95014 408/ 446-9077 
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Join the leading computer houses 
... specify Telex GCR. 

The word is out. Telex CCR Tape 
Subsystems are the most proven , 
high performance rack-mountable 
CCR units available. Field proven in 
demanding seismic operations. 
Compatibility proven by five CPU 
manufacturers. Versatility proven in 
system house interfaces to sixteen 
different CPU 's. 

That's why the leading computer 
houses are specifying Telex CCR. 
The Telex 6200 family is available 
in the model 6253 (6250/1600/ 
800 bpi), 6250 (6250/1600 bpi) and 
6240 (1600/800 bpi) tape drives and 
6850 tri-density formatters. 
Tape speeds of 50 , 75 and 125-IPS 
are available. In addition, Telex 
engineers will provide experienced 

assistance in making Telex subsystems 
enhance your high performance 
computer systems. 

With more than 4,000 units 
shipped (most for highspeed 125-IPS 
operation with tri-density capability), 
customers are discovering that Telex 
provides a design, manufacturing and 
quality maturity that is unmatched 
in the marketplace today. 
They get field proven maturity 
and a lower total cost of ownership. 
With your name on the line , Telex 
should be in the system. 

For more information, contact the 
nearest Telex OEM Sales Office 
listed or phone our OEM Marketing 
Department in Tulsa. 

(918) 627-1111. 

Model 6253 
Tape Subsystem 

Telex Computer Products , Inc. 
Terminals/Peripherals/Systems/OEM Products 
6422 East 41st!Tulsa, Oklahoma 74135 
(918) 627-1111 

• Amherst , NH (603) 673-9272 
• Southfield , MI (313) 352-2720 
• Garden Grove, CA (714) 898-9833 
• Houston , TX (713) 497-6770 



power supplies 

Franklin Electric announces 
disturbance monitors 

The model 3600L power-line 
disturbance monitor provides three 
captive, strain-relieved 8-ft. leads, 
and the model 3600T features a 
conventional terminal strip. The 
briefcase-sized instruments simul
taneously monitor four channels of 
power (normally three AC and one 
DC) for disturbances. Prices start at 

$4990. Franklin E lectric, Pro
grammed Power Division, 995 
Benicia Ave., Sunnyvale, Calif. 
94086. Circle No 362 

Power General offers 
four-output supply 

The Series 4100 line switchers 
provide as many as four output 
voltages on a PC board. Full rated 
output is provided over an ambient 
temperature range of 0°c to 40°C 
with a 2 percent 0 /C derating to 71°C. 
Four models are available, including 
4100-1 (+5V at lOA, + 12V at 1.5A, 
- 12v at 1.5A, -5V at lA), 4100-2 
(+5V at lOA, +15V at 1.5A, -15V at 
1.5A, -5v at lA), 4100-3 (+5V at 
lOA, + 12V at 2A, -12v at 2A, - 5V 
at lA) and 4100-4 ( + 5V at lOA, + 15V 
at 2A, -15v at 2A, -5v at lA). Price 
is $159. Power General, 152 Will 
Dr., P.O. Box 189, Canton, Mass. 
02021. Circle No 363 

ECLIPSE/NOVA* USERS 
Meet Our NEWEST Mux! 

New Pradua1s 

Marconi announces 
1024-MHz signal generator 

The µp-controlled model 2017 
10-KHz to 1024-MHz low-noise signal 
generator can be used by direct 
keyboard entry or rotary controls. 
The unit is programmable via the 
GPIB, enabling it to perform 
automatic testing. The unit's cavity
tuned oscillator provides a wide
band noise figure of better than 
- 136 dBc per Hz at 20 KHz offset 
from 256 to 512 MHz. The 2017 uses 
a series of digital dividers and 
filters to obtain output frequencies 
lower than 256 MHz. A + 19-dBm 
output level across the full frequen
cy range permits overload tests on 
receivers and on passive devices. 
Marconi Instruments, Division of 
Marconi Electronics Inc., 100 
Stonehurst Ct., Northvale, N.J. 

07647. 

Circle No 364 

• • • 

Custom Systems' Model 420 Programmable Terminal Interface (PTI): 

• Eliminates need for comm . chassis . 

• Operates in any Nova 3, Nova 4, or Eclipse. 

• Includes 'p lug-and-go' distribution panel. 

The PTI (16 programmable channels) is 
software-compatible with Data General's 
ALM programming format. Unlike DG 's 
multiplexers, however, the PTI supports 
CTS, can be switched on demand to 
operate RS232 or 20 MA terminals, and 
comes complete with a 16-port distribution 
panel. Best of all , it sells for only $2200! 

Call or write today for more information. 

CUSTOM SYSTEMS INC 
6850 Shady Oak Road 
Eden Prairie, Minnesota 55344 
Telephone : (612) 941-9480 Telex : 290975 

"Trademark of Data General Corpora ti on 
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All AUTHORIZED 
PRlllTRlllll llSTRllUTIR CAii 

REALLY CllE Ill HllllY. 
When you buy a Printronix printer from an Authorized 
Printronix Distributor; you're handed the right choice -
the right printer, the right interface, the right features and 
options - precisely matched to your specific needs. And 
much more .. .. 

The total support commitment of the nationwide 
distribution network-19 Authorized Printronix Distrib
utors with 42 locations, including Canada and Puerto 
Rico. The authorized distributors know the Printronix 
printer inside and out, and they've had years of industry 
experience in providing solutions for applications and 
systems needs. 

Buying from an authorized distributor means you can 
count on continued support from the entire distributor 
network. Whether you need parts or advice on systems 
compatibility, interfacing, printer configurations, opera
tion or maintenance, the Authorized Printronix 
Distributor has the expertise, the factory
trained staff, the commitment to serve you. 

And that commitment doesn't end 
with the sale, either. Your security and 
protection starts automatically with 
distributor installation of the printer, 
and continues with on-site service 

An Authorized Distributor 
provides security 

you can count on. From 
operator training at the time 

of installation to problem 
solving in the future, I 

the support commitment 
is always there. 

Whether it's installation 
or subsequent 

maintenance and repair, 
a nationwide network 

of service personnel is 
always available. And all 
Authorized Distributors 

carry a full line of parts, so 
there's no waiting in 

an emergency. 

and subsequent support through the warranty period. 
What's more, you get ongoing post-sale followup via new 
product information, option/ enhancement announce
ments and dependable support throughout the United 
States, Canada, and Puerto Rico. 

At Printronix, we're proud of our reputation for quajity 
and reliability. Satisfied customers are the reason for our 
success. That's why our distributor makes sure your printer 
meets your requirements and that you understand how to 
operate and care for it. 

Get the most from your 
Printronix printer. Buy from 
an Authorized Printronix 
Distributor - hands down, 
the only one who hands 

you this total support 
program. 

See opposite 
page for distrib-

utor listing. PRI NTRON IX 
It's simple, to be reliable. 

17421 Derian Ave, PO. Box 19559, Irvine, 
CA 92713, (714) 549·7700, TWX: 910-595-2535 

Interfaces, printer 
configurations, syste~s 

compatibility, the 
Authorized Distributor 

has factory-trained 
personnel always available 

to solve your 
technical problems. 

The Authorized Qistributor 
sales force has years 

of experience matching 
printer configurations to 
applications. And their 

commitment to customer 
satisfaction is ongoing, 

providing consultation and 
new product or 

application informati9p. 
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Following are Distributor 
headquarters and their 
telephone numbers. Forty
two offices exist around 
the U .S. , Canada and 
Puerto Rico to serve your 
printer needs. For the 
office nearest you, check 
with your distributor. 
AHEARN AND SOPER LTD. 
(416) 245·4848 
Canada 
BFA CORPORATION 
(505) 292-1212 
New Mexico 
COMPUTEC SYSTEMS 
CORP. (809) 781-7880 
Puerto Rico 
DENCODATA 
EQUIPMENT CO. 
(215) 542-9876 
Delaware, Eastern Pennsylvania, 
Southern New Jersey 
DYTEC/ CENTRAL 
(312) 394-3380 
Northern Illinois, Indiana, Iowa, 
Wisconsin 
DYTEC/ NORTH 
(612) 645-5816 
Minnesota, North Dakota, South 
Dakota, Western Wisconsin 
DYTEC/ SOUTH 
(314) 569-2990 
Southern Illinois, Kansas, 
Missouri, Nebraska 
G&S COMPUTERS 
(907) 276-4268 
Alaska 
GENTRY ASSOCIATES, INC. 
(305) 859-7450 
Alabama, Florida, Georgia, 
Louisiana, Mississippi, North 
Carolina, South Carolina, 
Tennessee 
GROUP III ELECTRONICS 
(2I3) 973-7844 
California, Nevada 
LOWRY & ASSOCIATES, 
INC. (313) 227-7067 
Kentucky, Michigan, Ohio, 
Western Pennsylvania, 
West Virginia 
MESA, INC. 
(301) 948-4350 
Southern Delaware, Maryland, 
Virginia, Washington, D. C. 
NACO ELECTRONICS 
CORP. (315) 699-2651 
Upstate New York 
OEM SPECIALTIES 
(602) 941-5646 
Arizona 
PACIFIC NORTHWEST 
ELECTRONICS 
(206) 454-0150 
Oregon, Washington 
PAR ASSOCIATES 
(303) 371-4140 
Colorado, Idaho, Montana, 
Utah, Wyoming 
S & S ELECTRONICS, INC. 
(617) 458-4100 
Connecticut, Maine, 
Massachusetts, New Hampshire, 
Rhode Island, Vermont 
LOGON, INC. 
(201) 646-9222 
Northern New Jersey, 
Metropolitan New York City, 
Long Island 
USDATA ASSOCIATES, INC. 
(214) 661-9633 
Arkansas, Oklahoma, Texas 
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interactive terminals 

Character generator tests 
raster-scan VDTs 

The model 801A µp-controlled 
video-character generator for test
ing raster-scan VDT displays fea
tures an internal frequency synthe
sizer that provides pixel rates as 
high as 65.520 MHz. The unit 
enables a user to program video and 
synchronization timing and to hold 
frame, line or dot rates constant. 
Formats can be saved in nonvolatile 
memory. A matrix entry key 
enables users to enter custom 
character matrixes from the front 
panel. Price is $2995. Quantum 
Data Inc., 455 E. Kehoe, Suite 104, 
Carol Stream, Ill. 60187. 

Circle No 365 

Hewlett-Packard introduces 
desk-top terminal 
The HP2382A desk-top display 
terminal is software-compatible 
with the HP2622A and HP2604B 
terminals. It operates in block, line 
or character modes with full
duplex, asynchronous data commu
nication via an RS232C interface. 
The terminal incorporates a 9-in. 
screen with an 80-column x 24-line 
display, eight screen-labeled soft 
keys, a detached keyboard and four 
display enhancements. A 64-charac
ter line-drawing set and six 
language keyboards are optional. 
Price is $1700. Optional keyboards 
and character sets sell for $80 each. 
Hewlett-Packard Co., 1501 Page 
Mill Rd., Palo Alto, Calif. 94304. 

Circle No 366 

New Praduals 

Micro Five announces 
video-display terminal 

The v-2000 video-display terminal 
features a 12-in. non-glare screen, a 
detached keyboard, 12 control keys, 
a numeric keypad, a printer 
interface and two pages of memory. 
It also offers 20 programmable 
functions, including reverse video, 
flashing, underline and half-inten
sity. Price is $1500, with dealer 
discounts available. Micro Five, 
17791 Sky Pk. Circle, Irvine, Calif. 
92714. 

Circle No 367 

Zentec announces 
intelligent terminal 

The model ZMS-35 intelligent 
terminal includes an Intel 8085 µp, 
16K bytes of user RAM, a keyboard 
and a 12-in. non-glare CRT with a 
128-character set. Interfaces in
clude an RS232C for operation at 
speeds as high as 9600 bps and a 
20-mA current loop at speeds as 
high as 19.2K bps. A printer 
interface, a down-line loader and a 
software debugger are optional. 
Zentec Corp. , 2400 Walsh Ave., 
Santa Clara, Calif. 95050. 

Circle No 368 

Micro-Term offers 
ergonomic terminal 

The Ergo 3000 terminal includes a 
low-profile keyboard with an inte
grated palm rest, seven LEDs and a 
green, non-glare, tiltable screen. 
The unit is code-compatible with the 
DEC VT-100 and offers a 132-column 
display; scrolling regions; double
high, double-wide characters; cur
rent loop; user-definable function 
keys; a 10-key-style-accounting pad; 
and a VT52 printer port. Price is 
$2195; an optional VT-100 printer 
port is $225. Micro-Term, Inc., 
1314 Hanley Industrial Ct., St. 
Louis, Mo. 63144. 

Circle No 369 
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Message 
from 
MOB: 

"Get what you need now! Fast 
response on your litera ture 
requests is assured by MDB's 
new toll free numbers listed 
below. Pick up the phone 
today and your data will be 
posted in the next mail. And, 
fv1DB will be equally respon
sive with product delivery. 
Most boards can be shipped in 
I 

less than 30 days. We look 
forward to hearing from you'. ' 

Call Toll Free 
for Literature: 

In California: 
800/ 852-7777 

A ll other States: 
800/ 824-7888 

Ask for Operator No. 631 

For Technical Information, 
· Contact or Pricing 

230 

Call MOB 
(714) 998-6900 

f:llJI) 
SYSTEMS INC. 

1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 
TWX: 910-593-1339 

New Praduc1s 

interactive terminals 

Terminal uses 
8086 µp 

The model PM 2010 video terminal 
combines ANSI-standard control 
functions with an 8086 µp and 32K 
bytes of RAM, with 256K bytes 
optional. The unit incorporates two 
RS232C ports, a parallel printer 
port, a video display using a 7 x 9 
dot matrix in a 9 x 15 field, a 
207-key detachable keyboard with 
eight function keys, a numeric 
keypad and dedicated keys. The 
terminal also features 10 switch
or software - selectable 75K- to 
19.2K-bps transmission rates. Pric
es start at $2500 in 500-unit 
quantities. Piiceon, I nc. 2350 
Bering Dr., San Jose, Calif. 95131. 

Circle No 370 

Direct offers terminal 
for H-P View/3000 

The VP825 ASCII video-display 
terminal for Hewlett-Packard's 
View/3000 forms-design and data
entry programs offers BK bytes of 
display memory, expandable to 32K 
bytes, a line-drawing graphics set, 
an 80- or a 132-column display, a 7-
x 12-character matrix and block
mode communications. Other fea
tures include a set-up menu , a 
status line and keyboard control of 
tabs, margins, key clicks, margin 
bell, auto repeat, screen back
ground, screen intensity, scroll rate 
and cursor style. Price is $1990 in 

single-unit quantities. Direct Inc., 
1279 Lawrence Station Rd., Sunny
vale, Calif. 94086. 

Circle No 371 

Ramtek offers 
raster-scan terminal 

The RM-6211 desk-top raster
scan, color-graphics terminal offers 
640- x 480-pixel resolution operat
ing at 30 Hz, with an option for 640 
x 512 pixels operating at 60 Hz. 
Features include a 13-in. monitor 
with a 64-dpi image, four refresh 
memory planes controlled by a 
user-programmable video look-up 
table, the vendor's Colographic 
Programming Language , and a 
Centronics-compatible parallel 
printer interface . The unit is 
compatible with Tektronix Plot 10 
software and the DEC VT-100 
alphanumeric terminal. Price is 
$5995. Ramtek Corp. , 2211 Lawson 
Ln. , Santa Clara, Calif. 95050. 

Circle No 372 

Portable terminal has 
touch-tone feature 

The model 729 Port-A-Tone 
portable , battery-operated terminal 
features 12 keys in standard 
touch-tone format. It can be 
acoustically coupled to any tele
phone hand set. The unit accesses 
long-distance dialing networks, such 
as SPC, ITT and MCI. It also 
performs remote telephone switch
ing using Action w A TSBOX and 
Datapoint Infoswitch for accessing 
or controlling dictation/word
processing systems and for r emote 
data entry to computer systems. 
The terminal can use voice/tone 
response systems, including the 
vendor's Touch-talk order-entry 
systems. Price is $49 in single-unit 
quantities. Interface Technology 
Inc., 10500 Kahlmeyer Dr. , St. 
Louis, Mo. 63132. 

Circle No 373 
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Synchronous Communications Interfaces 
with X.25 capability. 

MOB makes 
the difference! 

The industry's only DUP-11 * compatible interfaces 
for Q-bus* (as well as Unibus*) computers are 
now available with support for X.25, the interna
tional data communications protocol. This means 
that the popular MOB DUPV-11 (Q-bus) and 
MOB DUP-11 (Unibus) synchronous communica
tions interfaces are ideally suited for use in public 
common carrier packet-switched networks and 
multi-computer or terminal communications. 

In addition to X.25 capability, the interfaces 
offer a number of significant performance advan
tages above and beyond their functional equiv
alency and software compatibility with DEC. The 
small size quad boards will accommodate BI
Sync and DDCMP in byte control and SDLC, 
ADCCP and HDLC bit-oriented protocols with 
programmable character lengths and complete 
hardware error control. For Q-bus users, this is big 
system protocol handling never available before. 

But that's not all the difference MOB interfaces 
can make to your system. MOB offers line printer 
controllers for over 100 computer/ printer com
binations and some of them test themselves. MDB 
makes the only DZll compatible multiplexors 
for DEC's LSV-11 series-and RS-422 is available. 
We offer PROM modules with window mapping, 
asynchronous serial interfaces, LSI-11/ 23 box sys
tems with 22 bit addressing, and a wide range 
of products for Data General, Perkin-Elmer and 
IBM Series/I computers. Our boards are war
ranteed for a full year, many are available off-the
shelf and they can be purchased under GSA 
contract #GS-OOC-02851. 

Let MOB make a difference in your system. 

'TraJem.ir\.... 01g 1t al Equ ipment Corporation 

Circle 132 for featured product data. 
Circle 133 for general information. 

IJ 13 1995 N. Batavia Street 
Orange . California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 

Data and Data and 
Control Bits Control Bits 
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It's small, square and transfers 
32 megabytes of memory faster than 

anything. Motorola System 3000. 
Motorola introduces the fastest. densest mass 

memory storage system yet devised - System 3000. 
Measuring only about 12" high and 17'' wide. the 

cage con tains everything you need to custom-design 
memory-intens ive products without the time- and 
cost-consuming headache and hassle of starting 
from scratch. 

The heart of 32 megabytes. 
Each of the 16 available array cards contains 288 

Motorola 64K dynamic RAMs. All timing and control 
logic is condensed onto a single address/control card 
(ACC) al lowing maximum room for memory on each 
card and increasing reliabili ty due to decrease in 
control logic duplication. 

By simpli fying the array card. the system's easier 
to test and debug which provides distinct cost 
advantages. And you don·t pay for additional control 
circuitry when cards are added. 

Speed all at once. 
The a rray bus hand les timing s ignals and data line 

com mu nication for the cards allowing the ACC to 
parallel-read al l 16 cards at once making avai lable 16 
72-bit words in a s ingle. 500 ns cycle. Sequential 
accessi ng produces a 64-bit data word every 125 ns 
on to the bus. 

Single-bit error correction and double-bit detection 
on one card with pipeline registers allows 100 ns 
tra nsfer rate. 

More than bits in a box. 
By adding an MC68000 MPU card into one of the 

three user 1/0 slots. an intelligent memory system is 
created to handle those data formatting tasks that 
hinder the host system. By adding an emulator card. 
any s low mechanical disk can be replaced with fast 
semiconductor buffer memory. Any system requiring 
1-32 megabyte memory at high data rates is a candidate. 

we·11 be announcing intelligent memory. d isk 
replacement and DISCACHE'" system enhancements 
soon. Watch for them. 

Now. contact Motorola Semiconductor Products. 
Inc .. P.O. Box 20912. Phoenix. AZ 85036 or call 
(800) 531 -51 18. toll -free. for state-of-the-art 
System 3000 data and your mass memory 

Innovative systems 
through silicon. 

® MOTOROL.A INC. 
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graphics 

Color-graphics system 
uses pictorial cues 

The Execuchart family of comput
er-based color-graphics systems 
uses pictorial cues and a mouse 
pointer device with three buttons to 
initiate actions. The cues, including 
a paintbrush for creating colors, 
enable users to operate via a 

rapid-response mechanism. The 
system also includes a menu, 
enabling a user to select charting 
steps. Other features include the 
ability to create progressive-disclo
sure slides, to save 5000 charts or 
graphs, to correct slides and to code 
a user's time on the system. 
Available peripherals include a color 
printer for paper-chart prints on 
plain paper, a color camera for 
35-mm. slides and a plotter for color 
transparencies. Menu-driven and 
custom software are available. A 
desk-top version sells for $14,000 or 
can be leased for $525 per month, 
plus maintenance. A self-contained 
console unit sells for $45,000 or can 
be leased on a variable-length 
agreement starting at $900 a 
month, plus maintenance. Com
share, Inc., 3001 s. State St., Ann 
Arbor, Mich. 48106. 

Circle No 374 

llaw Praduc1s 

Lexicon introduces 
graphics display system 

The Lexiscope 4000 µp-based 
video-display system, an add-in for 
Nova and Eclipse computers, pro
vides monochrome graphic display 
using raster-scan technology with 
560 x 500 fixed resolution. The 
system's firmware provides vector 
generation, selectable plotting 
modes and line styles, elastic 
line-plotting aids and graphics text 
with multiple sizes, styles and 
orientation. Other features include 
a 12-in. P39 green-phosphor unit, a 
keyboard and emulation of Hewlett
Packard's 2648A graphics terminal. 
Price, including monitor and key
board, in single-unit quantities, is 
$3400, with OEM and quantity 
discounts available. Lexicon, Inc., 
60 Turner St., Waltham, Mass. 
02154. 

Circle No 375 

Operating Systenas Expertise 
from the "internals" experts 
at triple-s ... 
• totally new custom real-time operating systems 
• modifications of leading mini-computer operating systems 
• special expertise in MAX IV, MPX, 

OS/32, RSX-11 M, RTM, 
and VULCAN 

-
.... 

We can meet your 
special requirements 
from handlers to a 
complete system . 

Scientific Systems Services, Inc. Ill 
1135 John Rodes Blvd., P . 0 . Box 610, Melbourne, FL 32901 111 

800/327-8555 Ext. 701 &om outside Florida• 305/725-1300 Ext. 701 in Florida 
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AXIOM'S NEW 6-1650 VIDEO 
PRINTER PRODUCES 
Rill-SIZE HARD COPY 
OF VIR'IUAllY ANY 
VIDEO DISPLAY. 

The New Video UN-Interface 
NO'N you can get full-size 8-1/2 x 11 inch 

hard copy of anything displayed on the screen of your 
graphics terminal, video monitor, computer terminal ... even 
your TV set! And with absolutely no hardware or software 
modification to your equipment. 

The new EX-1650 gives you high resolution hard copy of anything displayed, 
and we do mean anything - complex graphics or charts, alphanumerics in any size 
or font, foreign symbols, even hieroglyphics! Whatever is on the screen is faithfully 
reproduced with superb 3000 dot horizontal resolution. 

Call It The 
'Electronic Notepad 

This amazingly simple printer, like its smaller brother the famous EX-850, 
operates from the composite video input of the CRT display. Just connect 

The compact EX-1650 is the 
ideal companion for CRT terminals in 

banks and insurance companies and the video input cable to your video source and start printing. 

IBM. DEC. Tektronix ... You Name It 
Nowhere will you find another printer that does what 

the new EX-1650 can do. For example, it provides hard copy 
for many Tektronix graphics terminals at a much lower cost 
and higher speed than competitive printers. 
The EX-1650 also connects directly to the 
standard video jack on IBMs 3270, DECs 
VJ.100 and many other terminals. Then, you 
can print whatever is displayed, whenever 
you want, with no warm up time required. 

• 1 j '11,) ' 
J. ,, • I 
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in medical and scientific laboratories .. . 
anywhere hard copy is desired from video data. 

It is equally at home on an executives desk or on 
the production line floor. 

low On Maintenance, High On Aeliabiliti.J 
Not a stripped-down model, the EX-1650 is a 

complete stand-alone printer, including an attractive 
case, all electronics, a roll paper holder, and a low 
paper detector. The simple and reliable mechanism 
needs virtually no maintenance. The sharp, high 

contrast printout is a result of our 
patented high-resolution self
adjusting print-head and the readily 
available, low cost electrosensitive 
paper which eliminates chemicals, 
messy inks and ribbons. Finally, every 

AXIOM printer is backed by 
our nationwide distribution 
and service centers in the USA 
and in 21 other countries 
around the world. So call or 
write for more information, 
today. 

AXIOM CORPORATION 

1014 Griswold Avenue • San Fernando, CA 91340 
Telephone: (213) 365-9521 • lWX: 910-496-1746 
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graphics 

Intergraph announces 
entry-level graphics system 

This PDP-11/23-based entry-level 
graphics system is intended as a 
stand-alone system or as a node in a 
distributed network. As a stand-

include combinations of one diskette 
drive and a lOM-byte Winchester
disk drive, and a 13-in. color display 
instead of a black-and-white moni
tor. Available software includes an 
rc designer package; a general
purpose package, including vector 

New Praducls 

to raster, clip and scale, communica
tions, multiprocessor-link and MTOS 
features; and a multitasking operat
ing system with a dual-processor 
interface. Avera Corp., 340 El 
Pueblo Dr., Scotts Valley, Calif., 
95066. Circle No 377 

alone system, it creates, manipu- ------------------------------
!ates, displays and plots any form of 
graphics information and manages 
data associated with the graphics. A 
typical two-work-station configura
tion includes the CPU with lM byte 
of memory expandable to 3M bytes, 
a file processor and communications 
concentrator, a 160M-byte disk 
drive, a nine-track tape drive, an 
alphanumeric control console and 
two monochromatic, dual 19-in. 
raster-screen work stations. The 
system includes the RSX-llM ope
rating system, all graphics and 
database-management software and 
training. Price is approximately 
$180,000. Intergraph Corp., One 
Madison Industrial Pk., Huntsville , 
Ala. 35807. Circle No 376 

Avera offers 
graphics systems 

These four graphics work stations 
for OEMS are based on Intel's 16-bit 
8086 µp and an operating system 
incorporating more than 200,000 
lines of Pascal code. The basic model 
GSl 100 configuration includes two 
diskette drives, 192K bytes of parity 
memory, dual processors , two 
RS232 ports, a keyboard, a black
and-white display, a data tablet, a 
64K-byte bit mqp, power supplies 
and enclosures. Other versions 
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Get your Green 
Book now-free. 

28 valuable dis
count coupons 
worth $ 11 ,000 to
ward the purchase, 
lease or renta l of 
terminals , printers, 
modems and more. 

Without it your 
next data products 
acquisition cou ld 
cost you more than 
it should . Lots more. 

USIR can provide 
you with any data 

produc t you need. 
Or any combinat ion 
of products as a 
package. Even com
peting lines. With 
serv ice nobody can 
beat. And now the 
Green Book saves 
you thousands of 
dollars! 

You get it all from 
USIR: top brands, 
nationwide service, 
guaranteed delivery, 
flexible financing. 
Including our new 

Extended Term 
Rental program 
that combines the 
convenience of rent
ing with the lower 
rates of leasing. 

Send the coupon 
today and get the 
best possible deal 
on data products . 
From USIR . 
United States 
Instrument Rentals, Inc. 

ll-) 
A U S Leds1ng Corn1Xlny 

Saveupto 
SJl,000 

this year on 
data products. 
Don't bu~ rent or lease any 
data products without 
the USIR Green Book. 

r----- , 
O.K. USIR, send me 

I your free Green Book, with I 
$11 ,000 worth of discount coupons. 

I Name M/ M1cru 1018 1 I 
I Title I 
I ~m~~ M .S. 1· 
I Phone I 
I Street I 
I City/State/Zip I 
L USIR ,2988 Campus Drive , San Mateo, CA 94403 , (415) 572-6600 . .I 
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New Praduals 

disk/tape 
Floppy-disk features 
ferrite head 

Shugart- and IBM-compatible unit 
requires + 5 VDC of power. Front
panel controls inclucje a door lock 
and a programmable LED indicator. 
Price is $450 in OEM quantities. 
Mitsubishi Electronics America, 
Inc., 220 w. Artesia Blvd., Comp
ton, Calif. 90220. Circle No 378 

The M2894-63 double-sided, dou
ble-density 8-in. floppy-disk drive 
features two ferrite Mnzn heads in a 
gimbal-mounted assembly . The 
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A Data Manager 
in Pascal for DEC 

RDM. 
REAL-TIME DATA MANAGER 

Providing for faster 
application programming 
with lower maintenance. 

ROM version 2.1 
• A general purpose application generation tool 
•For use with RT-11. RSX-11M, RSTS/ E or TSX-PLUS 
• Over 150 Pascal program modules 
• Oregon Software Pascal-1 Compiler 
• Transportable across all the supported operating systems 
• Easy to use Data Dictionary • Report generation tools 
• Input form design facilities • Many other utilities 

Pascal-1 is a trademark of Oregon Sottware. Portland, Oregon. RT-11. RSX-11M, RSTS/ E, and 
PDP-11 are trademarks of Digital Equipment Corp., Maynard, Mass. TSX-Plus is a trademark 
of S&H Computer Systems Inc. of Nashville. Tennesee. RDM i~ the trademark of Interactive 
Technology Inc. of Portland. Oregon. 
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Disk subsystem offers 
40M-byte capacity 

The CHD-11 Winchester-disk
drive subsystem offers as much as 
40M bytes of formatted storage. The 
system uses a controller with 
automatic bootstrap. It is hard
ware- and software-compatible with 
the DEC RL01 /RL02. Other features 
include DMA transfer capability, an 
eight-sector buffer for DMA throttle 
control and 3600-rpm disk rotation. 
Price is $6495. Cyberchron Corp., 
P.O. Box 164, Manitou Rd., Garri
son, N.Y. 10524. Circle No 379 

CAI announces Phoeni~
compatible cartridge 

The Opus 6016 high-density 
single-disk cartridge is compatible 
with Control Data's 9448 cartridge 
module and equivalent Honeywell, 
Prime, NCR and Wang disk drives. 
The unit features a proprietary 
oxide disk surface, ap OEM-approved 
plastic enclosure and hub assembly 
and a cartridge-to-spindle mounting 
system . Prices start at $250. 
Computer Resources, Inc., 4650 
w. 160th St. , Cleveland, Ohio 
44135. Circle No 380 

Storage unit supports 
64 disk drives 

The model 3676 µ.p-based stor
age-control unit for the vendor's 
3652 disk-storage subsystem incor
porates two independent storage 
directors. It controls as many as 
four strings per storage director of 
the 3652 635M-byte disk drives and 
supports as many as 64 disk drives. 
Other features include enhanced 
error recovery (EER), which recov
ers error in home' address, count 
and key fields and uses the system's 
error recovery system (EREP) to aid 
recovery from previously unrecov
erable data. Price is $72,160, and a 
three-year lease is $1875 per month. 
Memorex Corp., MIS 12-16, San 
Tomas at Central Expressway, 
Santa Clara , Calif. 95052. 

Circle No 381 
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COMTAL's new low cost, 
standard systems 

COMTAL leads the way again. Now, 
COMTAL offers standard versions of its Vision 

Ann • t d---~ One/10 and Vision ounctng ne-w s all d.J.US One/20. For as little as 

f • • $33,250, you can have a full-scale, real
Qf nnage processtng. ~me di~ital i?1age proces~ing system -

with delivery m less than sixty days! 

MINI-MICRO SYSTEMS/October 1981 

Price and delivery breakthroughs 

COMTAL's new standard systems, the 
Vision One/10-M6 and the Vision One/20-MS, 
represent major breakthroughs in price and 
delivery for digital image processors. Because of 
COMTAL's continuing technical leadership in the 
industry, vigorous expansion in the market, and 
the economies of scale through expanded manu
facturing facilities, only COMTAL can make this 
kind of offer. 

Large-scale features 

COMTAL's new standard systems perform 
maturely. Each can operate as a real-time, stand
alone or host-interfaceable system. Each provides 
real- time roam and zoom, pseudocolor process
ing, and contrast stretching. Even the operating 
systems are standard! The Vision One/10-M6 is 
a compact, table-top system. The Vision One/ 
20-MS is a more powerful system with a larger 
memory capacity, a second user channel capa
bility, and a broader range ofoptions. 

From the leader 

With these new, economical standard 
systems, COMTAL advances its tradition of 
innovative leadership in image processing. 
Only COMTAL can offer this combination of 
performance, price and predictable delivery. 
Check it out. 

With the cost of digital image processing 
lower than ever before, isn't it time to explore 
how digital image processing can help you? 
Call or write today and learn how you can 
have a new standard for your image pro
cessing and analysis needs. 

COMTAL 
A subs1d1ary of 3M 

505 West Woodbury Road · Altadena, California 91001 
(213)797-1175 TWX910-588-3256 

Regional Sales Offices 
Eastern (201) 542-7117 · Central (915) 581-4000 

Western (213) 797-1175 

CIRCLE N0.139 ON INQUIRY CARD 
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Language Resources 
unveils Pascal compilers 

.The PAS-86 series Pascal compil
ers includes versions for 8- and 
16-bit applications, plus an optional 
8-bit interpreter package to support 
8080 and 8085 µp applications. 
PAS-86 runs on DEC, VAX-11 and 

DP Managers: 

PDP-11 computers and on IBM 
System 370 computers supporting 
development, maintenance and up
grading of programs for Intel's 
8086/8087/8088 µ.p fami ly. The 
PAS-80 package for the 8080/8085 
family runs on VAX computers. 
Each package includes the Pascal 

Solve 100°/o of Your 
Power Oualitv Problems
orYour Money Back. 

Protec t your compute r 's powe r 4uality. Ne w computer-room 
quiet Whi sper Pac'" motorgenerator reduces errors and loss of informati on at 
25% of UPS cost. 

CPP's 60H z Whisper Pac power conditioner rides through - 100% 
of input vo ltage reduction up to 500 msec - 50% input reduct ion for up to 
two minutes - 25-30% of continuous input voltage reduct ion (worst case 
brownout). In fact. Whi sper Pac gets rid of sags. surges and tran sients that 
cause extremel .1· cost!:-• computPr rlowntimP anrl reruns - not to mention 
expensive equipment damage. 

CPP means next-to-nothing maintenance. motor and generator 
windings guaranteed for 5 years - one year on a ll other parts. 

Rest of al I. C PP's very quiet motorgenerator is priced 20-25% 
lower th an othe rs - plu s it's delivered in und e r 8 weeks. 

Call today (218) 264-1521 for more in formation. 

compare For Yourself 
Power Proble m T ypes 

Transformer Motor- UPS 
Isolation Regulation generator 

Flickers 0% 0% 100% 100% 
U ndervoltages 0% 95% 100% 99% 

Overvoltages 0% 95% 100% 99% 
Transients-common 30% 0% 100% 100% 
Transients-normal 80% 0% 100% 100% 

Sags and surges 0% 95% 100% 100% 
Power protection offered 21% 47% 100% 99.6% 

Relative cost 13% 18% 25% 100% 

Computer Power Products Motor Generators Available to 500 KV A 
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Above figures l.Jased on the re lative cost of a 50 KV A unit 

C--COMPUTER rr POWER PRODUCTS 

2900 E ast Ol y mpic Bl vd .. Los Ange les . 
CA 9002::J. ( 2 1 :~ ) 264 -152 1. T e lex 6-74416 
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compiler, a macro assembler for 
ALIM assembly language, a run-time 
support library, a resolver subsys
tem that generates a variety of code 
outputs and a human interface. A 
single-copy object use license sells 
for $4800. Language Resources, 
Inc., 4885 Riverbend Rd., Boulder, 
Colo . 80301. Circle No 382 

CIS COBOL 
runs under UNIX 

crs COBOL, said to conform to 
ANSI standards , permits programs 
to be compiled and executed on DEC 
PDP-11- and LSI-11/12-based UNIX 
systems. The software can also be 
made availab le on any other 
processor equipped with a UNIX 
operating system and c compiler. 
The package includes interactive 
extensions and is designed to be 
compatible with other UNIX lan
guages, utilities and files. Data files 
can be sorted , edited and processed 
by other UNIX subsystems. In 
addition , UNIX software-develop
ment tools can be used. Micro 
Focus Inc., 1601 Civic Center Dr., 
Santa Clara, Calif. 95051. 

Circle No 383 

Program monitors 
energy system 

The Machine Monitor (M2) func
tions simultaneously with an ener
gy-management program on the 
IBM Series/lFCPM computer system. 
The M2 counts operational hours on 
monitored devices in a building. 
Features include monitoring as 
many as 158 devices, 10 service 
codes for each device, three service 
time levels for each code, menu
oriented personalization and remote 
monitoring. Price is approximately 
$7500, including Seriesll hardware 
modifications. General Energy Sys
tems Co., 201 N. Federal Hwy., 
Deerfield Beach, F la. 33441. 

Circle No 384 
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About the $24 billion* minicomputer and microcomputer markets 
The tenth annual 1981 Mini-Micro Computer Market Report gives you the facts. It is 
the industry's most comprehensive survey covering purchases for the past year plus 
projected purchases during the next 12 months in 22 separate categories including 
minicomputers, microcomputers, tape and disk drives, CRT terminals , printers , 
modems, software and related equipment. For OEMs and end-users. 

State-of-the-industry 
If you are marketing to the minicomputer and microcomputer markets , the 1981 
Mini-Micro Computer Market Report is must reading . It gives you the key market 
trends in each and every product category. With it, you can : 
• determine competitive positions • identify the major criteria used by 
• evaluate current market shares purchasers to evaluate suppliers 
• determine projected changes in • identify application trends 

market shares • analyze industry or product growth 
• identify emerging industry growth areas trends to better plan marketing directions 

Most comprehensive industry survey 
The 1981 Mini-Micro Computer Market Report, compiled in 
conjunction with the computer industry's leading 
independent research firm , Dataquest, Inc., is based 
on responses received from more than 12,000 
Mini-Micro Systems readers . Covered by the report 
are Third-Party OEMs such as systems integrators, 
specialized system OEMs, and, software houses. Also 
covered are the sophisticated end-users located at large 
corporations with volume requirements , at EDP sites where 
minicomputers interface with mainframes, and in scientific 
and engineering areas . The report gives you OEM and end-user 
buying plans separately. 

Market Segment Data Base 
In addition , you can get the specific buying plans of individual 
respondents for any of the 22 product categories covered by the 1981 Mini-Micro 
Computer Market Report through our Market Segment Data Base {price upon 
request) . For the facts about the $24 billion mini-micro computer markets , call your 
Mini-Micro Systems sales representative. Today. 
•Projections based on statistics compiled for the 1981 Mini-Micro Computer Market Report 

la M!!!":,!!~cro Sys1e111s 
221 Columbus Avenue, Boston, MA 02116 
(617) 536-7780 
Regional Sales Offices: 
Boston 
New Jersey 
Chicago 
Denver 

(617) 536-7780 
(201) 625-9225 
(312) 654-2390 
(303) 388-4511 

Orange County 
Los Angeles 
San Francisco 

I want the facts about the $2 4 billion minicomputer and microcomputer markets. 
D Send me a copy of the 1981 Mini-Micro Computer Market Report 

Check for $495 .00 is enclosed 
Purchase order for $495.00 is enclosed 

D Have you r regional sales manager ca ll me about 
1981 Mini-Micro Computer Market Report 
Market Segment Data Base (pri ces upon request) 

Name _ 

Title _ 

Company _ 

Address 

City 

Telephone _ 

__ State 

(714) 851-9422 
(213) 933-9525 
(408) 243-8838 

Zip 



I o--~. 

· [1ID Universal Data Systems ~ ~ ~ 

All UDS LP modems are FCC-certif ied for direct connection to the telephone network and require no AC power connection . 
For details, contact Universal Data Systems, 5000 Bradford Drive, Huntsville , AL 35805. Phone : 205/ 837-8100. 

"Confidence in Communications" 

Universal Data Systems 
DISTRICT OFFICES: Summit, NJ, 201 1522-0025 ·Blue Bell, PA, 21 5/643-2336 •Atlanta, 404/ 998-2715 · Chicago, 312/ 441 -7450 •Columbus, OH, 614/ 846-7478 •Dallas, 

214/ 385-0426 •Englewood, CO, 303/ 694-6043 •Santa Ana, 714/ 972-4619 •Sunnyvale, 408/738-0433 ·Boston, 617 / 875-8868. 

Created by Dayner/Hall, Inc , Winter Park, FL CIRCLE N0. 144 ON INQUIRY CARD 
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Software International 
offers financial-MIS system 

Fiscal DSS enables users to 
integrate accounting functions into 
a shared data base. An audit trail of 
each transaction is provided from 
release of purchase order through 
general ledger. Written in COBOL, it 
runs on IBM mainframes and H-P 

3000 computers and enables individ
ual and blanket purchase orders to 
be tracked and controlled. The 
system schedules payment dates 
according to user standards, and 
enables transactions to be edited, 
errors to be corrected and account 
updates to be performed. Other 
functions include allocation manage
ment, budget management, report
ing and security-audit control. 
Prices range from $75,000 to 
$125,000. Software International, 
Elm Sq., Andover, Mass. 01810. 

Circle No 385 

Medical accounting system 
maintains diagnostic codes 

The medical accounting system 
(MAS) allows an operator to process 
charges and payments through a 
"ticket-entry" program by patient 
or guarantor. Diagnostic and proce
dure codes are also maintained. A 
method is provided for logging 
adjustments prior to posting the 
daily or monthly journals. The MAS 

statement generator prints stan
dard Medicare insurance forms. 
Reports include activity summaries 
by treating and referring doctors, 
outside services and payment types. 
Aging, revenue and recall reports 
are also standard. MAS is priced at 
less than $1000. Cimar ron Cor p. , 
666 Baker St., Costa Mesa, Calif. 
92626. Circle No 386 

Utility aids filing 
under RT-11 

The "Sub-Device" system con
sists of a handler and a utility 
program and enables a user to 
create, use and maintain special 
files, each containing a directory, 
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New Sallwarl! 

volume label and subsidiary files. 
Each special file (sub-device) can be 
used as though it were an RT-11 

directory-structured block-replace
able unit, and it can reside on any 
random-access directory-structured 
device. A sub-device can be an 
image of a physical device, such as a 

floppy disk, allowing rapid access to 
a working space holding the 
contents of a slower peripheral. No 
special coding is needed to interface 
sub-devices to RT-11 programs. 
Omnex Corp., 801 E. Charleston 
Rd., Palo Alto, Calif. 94303. 

Circle No 387 

WESTREX 
DOT MATRIX PRINTERS 

SPLIT PLATEN PRINTER 

(X) 
0 
0 

en 
m 
lJ 
m 
en 

WESTREX 800 Series of 150 character per second, alphanumeric bi-directional 
printers include split platen, flat bed slip/document and 51 to 96 column journal 
printers in a variety of standard models to suit many OEM applications. All utilize 
the same simple, reliable drive system, head position sensors, ribbon transport 
mechanism and other quality tested components for maximum cost effectiveness. 

AT COMDEX '81 BOOTH 987 

[8 :;:~':::·:::' ;Roo~~·~:EMS '81 MUNICH 
Utton 
1140 Bloomfield Avenue, West Caldwell , N.J. 07006 (201) 227-7290 
IN FRANCE - WESTREX OEM PRODUCTS 

103-107 Rue de Tocqueville, 75017, Paris, France 01-766-32-70 
IN SWEDEN - WESTREX OEM PRODUCTS 

Box 3503, S-17203 Sundbyberg, Sweden 46/8+981100 
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Boschert brochure 
outlines power supplies 

switchers and a 1500W enclosed 
supply. The catalog also provides 
photos, dimensions, options, a 
selection guide and a voltage-/ 
current-rating chart. Boschert 
Inc., 384 Santa Trinita Ave., 
Sunnyvale, Calif. 94086. 

A line of switching power supplies 
is described in a catalog. The 
12-page publication outlines open
frame, multiple-output switchers, 
single-output supplies, modular 
switching regulators, encapsulated Circle No 388 
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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 
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Catalog describes 
6800/6809 software 

The SDOS disk operating system 
and software package for 6800/6809 
µps are described in a catalog. The 
pamphlet outlines single-user, 
multi-user and network operating 
systems; BASIC compilers; assem
blers; editors; and word-processing 
and accounting software. The cata
log also provides an order form with 
a nondisclosure agreement, recom
mended software combinations and 
ordering information. Software 
Dynamics, 2111 w. Crescent, Suite 
G, Anaheim, Calif. 92801. 

Circle No 389 

Booklet details 
cinch connectors 

A line of cinch connectors is 
detailed in a catalog. The 60-page 
booklet details Cardcon PC edge 
connectors, Super D-sub-miniature 
connectors, Duracon double-D con
nectors, PC edge connectors, Jones 
Plugs, sockets, barrier blocks and 
accessories. The catalog also pro
vides mechanical, electrical and 
environmental specifications, di
mensional drawings, illustrations 
and distributor part numbers. TRW 
Cinch Connectors Marketing Ser
vices, 1501 Morse Ave., Elk Grove 
Village, Ill. 60007. Circle No 390 
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Prime. 
One line of compatible 

systems. A whole spectrum 
of powerful solutions. 

Just a few years ago, advanced technology 
and system compat ibility were mutually 
exclusive. But when Prime began making 
computers, technology and compatibility 
became one. 

Big. Better. Best. The Prime 50 Series 
includes the Prime 250-11 , 550-11 , 750, and the 
new Prime 850. The Series is so flexib le, it can 
hand le virtua lly any application you have. 
An d so powerfu l, it can meet your most 
demanding needs. 

If you're in a start-up mode, the perfect way 
to begin building your system is with the 
Prime 250-11. If you need more power, you'll 
find the solution in the Prime 550-11 or the 
Prime 750 And if you're looking for maxi
mum performance, the Prime 850 is the most 
powerful mini available today. 

You should know too that any 50 Series sys
tem can be networked with any other. They 
can also communicate direct ly with main
frames. And all Prime systems support a 
broad band of industry-standard languages. 

The economy of compatibility. The 
Prime 50 Series is des igned around a single 
operatmg system, which makes all systems 
compatible with each other. So you can easily 
and economical ly move up to a larger sys
tem, or expand to any number of small , 
remote systems. And you '11 have noth ing new 
to learn because the same software goes with 
you. 

A spectrum of solutions. The 50 Series 
was designed to provide a broad spectrum of 
solutions for just about any appl ication you 
might have, including manufacturing, finan
cial, education, uti li ties, engineering, energy, 
automated office, vou name it. 

Consider Prime first. Today, more than 
ever before, you need the compatibili tv and 
the spectrum of solutions that only Prime can 
offer. For more information, write to us at 
Prime Park, MS 15-60, Natick, Massachusetts 
01760. In Europe , write Pr ime Europe , 6 
Lampton Rd., Hounslow, Middlesex, TW3 l)L , 
England. Telephone: 01-570-8555. 

PRIME 
Computer 
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~~~~~RESEARCH REPORT~~~~~ 

NON-IMPACT PRINTERS 
• Presents a comprehensive overview of the non-impact printer 

market, with particular emphasis on the market acceptance of 
non-impact printers introduced in the past five years. 

• Explores in detail currently avai lable non- impact printing equip
ment with a review of the technology, how it works, and the 
strengths and weaknesses of equipment by type. 

• Provides a complete market analysis of the applications for non
impact printers and the probable success of competing impact and 
non-impact printing technologies is explored in each application 
area. 

• Discusses specialty papers, toners and other consumables required 
for the operation of non-impact printers, including current and 
future shipment est imates. 

• Market position of all known manufacturers of non-impact printers, 
including installed base, estimated shipments, and ten-year pro
jections expressed in number and value of shipment. 

• 186 pages; 26 exhibits; published June 1981 ; price $985.00. 

For free descriptive literature and a detailed table of contents, 
contact : 

INTERNATIONAL RESOURCE 
DEVELOPMENT INC. 
30 High Street 
Norwalk, CT 06851 
Call (203) 866-6914 or 
toll-free 800-243-5008 
WU Telex 64-3452 

II • 
FIND 
OUT 
FITS 
Just our little effort to remove some of the vast confusion 
from the data processing, word processing and office products world . You 
can match up hardware model numbers with disc cart ridges, disc packs, 
or diskette mode l numbers. 

Send for our free 145-page guide. One handy THIS~IS· N~ WHAT 
book cove rs entire DP and WP industry usage • --:::-- FITS 
o f magnetic memory media. How can you do __ ,,. WHAT 
without it? - ·~ 

·~ BOOK 

NASHUI A ----~-·---
~ TEFPHUNE 

Nashua Corpo1 at1on. Dept J. Nashua. NH 0306 t 

We make everything to fit anything 

r-.ie .... E.ng<1rio,1· !NP .. ,Y;r~ 180 ~58'555 

List f lh!• M1sS1SS1r rn 180t11 258 17.:lj 
WP,Sl I tn<> M1wss1pp1 1800) 258 1341) 

It.LEX 9<134 'b 
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Application note details 
bar-graph array uses 

Uses for HDSP-48XO series of 
IO-element bar-graph arrays is 
described in an application note. 
The eight-page publication details 
the system's package design, elec
trical configuration, design consid
erations and mechanical informa
tion. The booklet also lists analog 
and digital input interface tech
niques, res and recommended 
filters. Hewlett-Packard Co., 1507 
Page Mill Rel., Palo Alto. Calif. 
94304. Circle No 391 

Brochure describes 
325-kVA UPS 

A line of uninterruptible power 
systems is described in a brochure. 
The 24-page, illustrated publication 
highlights three types of UPS, 
ranging from ferro-resonant 1.5- to 
15-kV A models to 325-kVA pulse
width-controlled units. The bro
chure also includes electrical, me
chanical and environmental 
specifications, UPS case-history ap
plications and a selection guide. 
Sola E lectric, 1717 Busse Road, 
Elk Grove Village, Ill. 60007. 

Circle No 392 

Brochure offers 
print mechanisms 

The M-4 series of dot-matrix 
impact print mechanisms is de
scribed in a brochure. The six-page 
bulletin provides engineering draw
ings and illustrations for split
pa per-feed printers, document 
printers and single-roll printers. 
The brochure covers print speeds, 
characters per line, print area, 
print-head sweep, pulse width and 
current requirements, duty cycles, 
input voltages and operating tem
peratures. The catalog also lists the 
vendor's worldwide sales offices. 
Eaton Corp ., Count Contro l/ 
Systems Division, 901 s. 12th St., 
Watertown, Wis. 53094. 

Circle No 393 
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Micro Five has what you 've been waiting for; 
A small business computer that puts an end to the 
terminal wait. It's the Micro Five Series 3000, and 
unlike most computers that handle only 3 or 4 users 
at a time, our system can handle up to 10. 

Not only does it support 10 users, but with up 
to one megabyte of main memory the 3000 allows 
many sophisticated applications to run concur
rently while still offering high-speed response. 

FOR SMALL BUSINESSES THAT THINK BIG. 
When we designed the Series 3000 we made 

sure it represented the latest advancements in 
computer technology, and that those advance
ments met the specific needs of small businesses. 
That's why the 16-bit Series 3000 offers three popu
lar storage media - an 8-inch Winchester, 8-inch 
diskette, and a V4 -inch tape- for added flexibility 
in data storage management. 

The Series 3000 also expands as your needs 
grow. The system begins with 10 megabytes of inter
nal hard disk and 1.2 megabyte of diskette storage. 
As your business grows, the 3000 can be upgraded 
to 34 megabytes of internal hard disk, tape car
tridge backup, and another 20 megabytes of 
external hard disk. 

Another way the Series 3000 handles the 
specific needs of your business is by offering a 

complete library of application programs. Along 
with general business applications, the Series 
3000 also has field-proven software in a variety of 
industry-specialized applications. 

SIMPLIFYING THE COMPLEX COMPUTER. 
In order to make the Series 3000 easier to use, 

Micro Five has designed a unique operating 
system: STARDOS, a true multi-user system which 
supports programming in Business BASIC. In addi
tion there is a complete word processing system 
that also handles mailing lists, and a data base 
system that's so sophisticated, it gives instant data 
access to non-programmers. 

We also made the Series 3000 as easy to 
maintain as it is to operate. The computer is on a 
single board, compared to most computers with 6 
or 8 boards, to virtually eliminate downtime and to 
minimize service. 

So if you 're tired of waitng, it's time you looked 
into the affordable Micro Five Series 3000. For more 
information contact: Micro Five Corporation, 
17791 Sky Park Circle, Irvine, CA 92714; (714) 957-1517. 

·~icroFive 
CIRCLE NO. 150 ON INQUIRY CARD 
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lllaw Li1ara1ura 

lnmac booklet 
outlines µc supplies 

More than 1000 accessories, 
supplies, peripherals and cables for 
µcs are listed in a catalog. The 
32-page publication covers software 
packages, CRTs, floppy disks, print
er ribbons, furniture, print wheels, 

20 
IN JUST 4 

cassettes and acoustic couplers and 
articles on computer equipment. 
The catalog offers the Centronics 
739 printer, Sanyo data-display 
monitors and VisiCalc and DB 
master software packages for Apple 
II computers. The booklet also 
provides photos and prices. Inmac 

ES 
INUTES 

THAT 'S PERFORMANCE! That 's the Archive Sidewinder. It packs 
more formatted data-up to 20 Mbytes on a single 450 ft. \4 -inch 
cartridge-more than any other type of Winchester backup sto rage 
system. And with 97 % tape efficiency. 

The Sidewinder streaming tape drive transfers data at optimum 
speed, thanks to : 

• Designed-in compatibility with fast-access DMA 110 channels 
• Ring buffering to insure constant tape motion 
• Transfer rates up to 90 Kbytes per second 
• 90 or 30 IPS tape speeds 
AND AT THE RIGHT PRICE. 

The nice part is that you-and ARC 
your ultimate customer-get all mVE 
this unbeatable performance at 
the lowest possible cost of owner-
ship. Lower than with any other CORPORATION 
type of backup system. 3540 Cadillac Avenue 

Check out the Sidewinder Costa Mesa, CA 92626 
for yourself. Call Archive now (714) 641-0279 
for more details. Telex 683466, TWX 910-565-2458 
Direct sales offices In' 
Mountain View, CA (415) 969-7418 Meriden, CT (203) 634-4488 Newburyport, MA (617) 462-8214 

Making Things Happen in Tape Technology 

Distributed by Hamilton/Avnet 
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Corp., 2465 Augustine Dr., P.O. 

Box 4780, Santa Clara, Calif. 95051. 
Circle No 394 

Atlantic Research offers 
datacomm catalog 

A line of data-communications 
products is detailed in a catalog. 
The publication covers test equip
ment, patching and switching prod
ucts and network-management and 
tech-control systems. The catalog 
details portable data test sets, 
message generators, data-quality 
analyzers, digital , analog and coaxi
al patching units; fallback, cross
over, spare-modem and matrix 
switches; data-interface cables; and 
interface adapters. Atlantic Re
search Corp., 5390 Cherokee Ave., 
Alexandria, Va. 22314. 

Circle No 395 

Catalog lists 
modems and accessories 

A line of 300-, 1200- and 2400-bps 
modems and automatic dialers is 
detailed in a catalog. The six-page 
brochure describes the v A3480 
originate/answer triple modem, the 
VA3413 full-duplex acoustic coupler 
and the Modemphone. The catalog 
also covers Bell-compatible mo
dems, CCITT-compliant modems and 
the Multiline Automatic Calling 
System (MACS). Racal-Vadic, 222 
<;aspian Dr. , Sunnyvale, Calif. 
94086. Circle No 396 

Brochure outlines 
systems multimeters 

The series 9574 6112-digit systems 
multimeters , for measuring DC 
volts, AC volts, resistance, DC 
current and ratio , are described in a 
brochure. The eight-page publica
tion details the units' IEEE-488 
interface and lists applications, 
accessories, options and ordering 
information . Guildline Instru
ments, Inc., 2 Westchester Plaza, 
Elmsford, N. Y. 10523. 

Circle No 397 
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Removable storage and larger capacity 
Attach your Series/1 to 

Control Data Storage Module Drives 

- -~ · 
""'· 

Available in 63, 
126 or 240 Mbytes 
of formatted 
data capacity 

Microdiagnostics 
and modularity 
Lessens your downtime 
for maintenance and 
speeds repairs. 

Thinking Series/ 1? Knowing about 
our Certainty Series will make your 
decision a lot easier. It's a complete 
family of price-competitive miniperiph
erals. Products that go 
beyond mere plug com
patibility-with added 
features to give you 
added performance. 

Our Certainty 270 
Storage Module Drives 
are good examples. 
Because until we made 
them available, you couldn't buy compatible disk 
storage units ,with capacities greater than 64 Mbytes. 
And you didn't have removable back-up capability, 
either. (Unless you wanted to back-up 64 Mbytes 
of fixed storage into 100 or so floppy disks!) Until 
the Certainty Series, you just didn't have all the 

Available Now 
Our Certainty 270 Series is ready to help you get 
optimum performance from your Series/ !. For data 
sheets and more information, call today, toll free. 
800/ 328-3390. 

Removable 
media 
Gives you off-line 
storage and back-up 
advantages over 
fixed disk 

Proven head 
technology 
Low mass design and 
rigid quality controls 
bring you high 
storage density and 
exceptional reliability. 

Fully compatible 
with our fixed-media 
Mini-Module Drive 

advantages of easily installed, 
easily removed off-line storage. 

But now all of those problems 
are answered. Now you have a 

choice of three SMD's. 
Three models with for
matted data capacities 
of 63, 126 or 240 Mbytes 
of removable media. All 
are ready for direct 
connection to the I/ O 
bus of your Series/ 1 
processor. All are 

ready to give you more performance for your money. 
You won't have to worry about service, either. More 

than 4800 Customer Engineers in our worldwide 
maintenance organization support our products. And 
Control Data also provides the required software sup
port of all major releases of IBM operating software. 

&Jc:\ CONTl\.OL DATA 
\::::. r::J COl\POR{\TION 

Addressing society's major unmet needs 
as profitable business opportunities 
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New Li1era1ure 

Pamphlet outlines 
Multibus products 

The MSC 8000 series of Multibus
compatible µc products is described 
in a catalog. The 20-page pamphlet 
detail s single-board computers, 
software, software-development 
support , system-level software 
packages, system peripherals, 
add-in memory , digital and analog 
r/o, controllers, chassis, power 
supplies, hardware and accessories. 
Monolithic Systems Corp., 84 
Inverness Circle, E, Englewood, 
Colo. 801 12. Circle No 398 

Catalog details 
µp hardware/software 

A line of µp hardware and 
software is detailed in a catalog. 
The 40-page booklet describes the 
6801 µp control system, the Sprint 
68 dev elopment system/control 
computer , the 6800-basecl single-

board computers and utility mod
ules. The catalog al so covers 
educational services, cross-software 
products and specifications. Wintek 
Corp., 1801 South St., Lafayette, 
Incl . 47904. Circle No 399 

Brochure describes 
interconnection components 

A line of electronic-intercon
nection components and packag
ing assemblies is described in a cata
log. The publication details packag
ing components, backplanes and 
boards, IC sockets, single-lead 
stamped contact sockets, adapter 
headers, LED-display socke ts , 
adapter plugs and lead-socke t 
carrier assemblies. The catalog also 
covers vertical-integration packag
ing services, connectors and mount
ing racks . Garry, Box 94, N . 

Brunswick, N .J. 08902. 
Circle No 400 

OMNIBYTE 0868K1 00 

250 

MC68000 CPU on the MULTIBUS 00 /IEEE P796 BUS 
1 OMNIBYTE CORPORATION has in 
production a single board computer 
that combines the powerful MC68000 
16-BIT CPU with the popular MUL Tl
BUS /IEEE P796 BUS. The OB68K1 
will function in either a single or a 
multi-processor environment. All on
board memory is protected from ac
cess by other processors, permitting 
multiple boards to run concurrently. 
Since the OB68K 1 will address up to 16 
megabytes of memory, it is possible 
for several boards to access a common 
pool of memory and 1/ 0 devices within 

a shared bus structure. 

2 Because the board is configured with 
the same 1/0 arrangement as Motorola's 
MEX68KDM design module, sohware 
developed for the KDM module, in
cluding the MACSBUG® monitor/ 
debugger, will operate on the OB68K1. 
An off-the-shelf operating system is 
available from Hemenway Corporation 
(Boston, MA), and high level 
languages will be available from 
several major sohware houses later 
this year . 

CIRCLE NO. 153 ON INQUIRY CARD 

LITERATURE THAT COSTS 

Datapro report compares 
alphanumeric terminals 

Guidelines on buying general
purpose, non-user-programmable al
phanumeric-display terminals are pro
vided in a 67-page report. A// About 
Alphanumeric Display Terminals in
cludes market perspectives of termi
nal characteristics and summarizes 
users ' experience with more than 
11 ,300 installed units . The book 
provides ratings of terminals ' overall 
performance , ease of operation, 
hardware reliability , maintenance , 
service and technical-software sup
port. The $15 book also provides 
comparison charts of 262 terminals 
available from 68 vendors. The charts 
outline the terminals ' availability, 
display, keyboard and transmission 
parameters ; ancillary devices and 
pricing . Datapro Research Corp., 
1805 Underwood Blvd ., Delran , N.J . 

08075. 

FEATURES 
* the powerful MC68000 16-BIT CPU 
* MUL Tl BUS/ IEEE P796 compatible 
* 32K or 128K bytes of RAM 
* up to 64K bytes of EPROM 
* BMHz processor speed 
* (7) prioritized-vectored interrupts 
* (2) RS232C serial ports 
* (2) 16-BIT parallel ports 
* a crystal controlled baud rate gener

ator with 16 standard rates 
* a triple 16-bit timer I counter 
* user programmable memory map

ping PROMs 

FOR MORE INFORMATION ABOUT 
THE 0868K1, ASK FOR OUR FREE 
SUMMARY SHEET OR SEND $10 
FOR A DETAILED TECHNICAL 
MANUAL. 

CONTACT: RANDY COCHRAN, 
Marketing Manager 

DI OMNIBYTE 

OMNIBYTE CORPORATION 
245 W. Roosevelt Rd. 
West Chicago, IL 60185 
(312) 231-6880 

0868K 1® is a trademark of Omnibyte Corporation 
MULTIBUS® is a trademark of Intel Corporation 
MACS BUG® is a trademark of Motorola , Inc. 
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The widest variety of programmable 
floppy disk functions available anywhere. 

TMS9909. New from TI. 
Control any of today's floppy disk 
drives with TMS9909. Interface vvith 
any pop ul ar 8 or 16-bit mi cr o
processor with TMS9909. Enjoy the 
widest variety of progTammable disk 
functions available anywhere, from 
anyone, with TMS9909. 

Advanced features 
Like read from or write into partial 
sectors. Powerful features like simul
taneous control of two d iffe r ent 
disks. Ver satile features like read 
from or write into single or multiple 
sectors of both hard or soft disks. 
Programming fe atures like a com
plete command library that provides 
for simplified processor control. 

Format compatibility 
TMS9909 is compatible with all data
recording formats used today - IBM 
single and double density and TI 
double density. Use TMS9909 with 
any of the frequency modulations 
data e ncoding fo rmat s - FM , 
modified FM or use the modified 
modified F M (M"FM). 

TMS9909 can suppo1t any combina
tion of up to four different double
sided standard 8" or 5!!i" mini disk 
drives. So, TMS9909 is compatible 

TMS9909-Key features 
• Formats are totally user 

defined. 
• Will 1un any floppy on market. 
• Allows par t ial sector reads 

and writes. 
• System hardware configura

tion doesn't have to change for 
different drives - only firm
ware changes are required. 

• Makes controller standardiza
tion/retrofit possible. 

• Seeks are done as an integnl 
part of the read, write and for
mat commands - can be ex
ecuted separately. 

• A system can be programmed 
to keep the head(s) loaded -
ideal for double-sided drive 
users. 

even when your disk systems aren't. 
A single inte1face is all that you 

need t hanks to a memory-mapped 
MPU inter face which supports an 
external DMA interface. Sixty-four 
status error retum codes simplify sys
tem er ror r epor ting and system 
diagn ostics. 

Tl's on-chip clock generation logic 
keeps the parts count limited regard
less of the progrnmmed data rate. 

Flexible, versatile, available 
TMS9909 fi nds ideal application in 
word processing, business and indus
trial systems, as well as in personal 
computing systems. 

The flexibility, capacity and parts 
reduction features provide you with a 
device with gn~at promise ... and a low 
price. Ask us for a quote today. 

The TMS9909 is available now at 
yow· TI distributor or sales office. For 
more data, \\'ri te to 
Texas Inst ru ments, 
P. O. Box 202 129, 
Dallas, Texas 75220. 

Texas Instruments invented the int.egrated circuit, microprocessor and 111ic1YJcompulel: Being.fir-st is our tradition. 

© 1981 Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 
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i If your pri,nter can't fit in this space I and you're paying more than sm· 
- - - =m you're using 

_,. thewrong 
I printer. ~ MULTIPLE IHTERFACE 

SWITCH SELECTABLE 
RS-232-C/20MA LOOP 
AHO 8-BIT PARALLEL 

* SELECTABLE BAUD 
110/300/608/1290 

* 21 CHARACTERS/LINE 
32 OPTIONAL 

* 36 CHARACTER BUFFER 
WITH SELECTABLE 
"WRAP AROUND" PRINT 

*BOLD FACE 
CHARACTER CONTROL 

* ELECTROSEH51T1UE OR 
THERMAL PRINTING 

Diguec 

I 
I 
I 
I 
I 

Digirec~ 
NON-IMPACT PRINTERS 

We've opened a whole new world 
of printer applications to both the 
OEM and end user. 
A built-in one chip microprocessor 
provides the simplest possible 
multiple interfacing. Just plug into 
the standard EIA connector. 

You read first l ine-up ... just like 
a book, its electric writing is quiet 
enough to use in a library ... it's 
designer-styled to look good in any 
environment, . . . and 

Who Else But DigiTec Warrants I ;299.:rs For • Full Year. 

I 
in 100 quantities 
$399. List 

Digirec® 
I 

~ I . I !:. ;~y~,,,,rA'.'"' ~ t _.,.,,,. ,, .. ~,,,~.....,._....~-.--.. ---~-,.,.-

-< ' ' "" ' 
~ This Is The Actual Size of DigiTec's New Low Cost Model 6430/6470 Printers Z38"W x 3.0B"H x 6. 12"D, WT- 3·-Y2· L. BS. 

unlTED 
SVSTEms 
CORPORATIOn 
918 Woodley Road , Dayton, Ohio 45403 
(513) 254-6251 , TWX (810) 459-1728 



Every type of computer 
and peripheral-mini/micros, disk 
drives, tape drives, printers, inter
faces, CRTs -will be on display 
at the Invitational Computer Confer
ences, the only one-day regional 
seminar/displays directed exclu
sively to the needs of the quantity 
buyer. During the 1980/ 1981 
series, over 7,000 OEMs attended 
the conferences to receive a 
concentrated, close-up view of the 
newest computer and peripheral 
equipment presented by forty of the 
world's top manufacturers, as 
well as to attend a program of tech
nical seminars covering the latest 
state-of-the-art technology. 

Last year some of the biggest 
names in the computer industry 
exhibited their products at the 

Invitational Computer Conferences. 
Shouldn't 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, Convergent 
Technologies, CII Honeywell Bull, Data 
Electronics, Inc., Data General, Data 
Systems Corp., Data Systems Design, 
Dataram, Documation, DEC, Distributed 
Logic, Emulex, H-P, Hazeltine, Hi-G, 
Information Products Systems, Kennedy, 
MPI, MDB Systems, MFE, Monolithic 
Systems, Mostek, Malibu Electronics, 
NEC, Megatape, Okidata, PerSci, Pertee, 
Pioneer Magnetics, Priam, Printronix, 
Remex, Rotating Memory Systems, SU 
Industries, Scientific Micro Systems, 
Shugart, Seagate Technology, Siemens, 
Storage Technology, Mannesmann Tally, 
Tandberg Data, Telex, Trilog, Tecstor 
and TEC. 

Date 

Sept. i4, 1981 
Oct. 1, 1981 
Oct. 27, 1981 
Oct. 29, 1981 
Nov. 17, 1981 
Jan. 14, 1982 
Feb. 10, 1982 
March 23, 1982 
March 25, 1982 
April 14, 1982 

Location 

Newton, MA 
Minneapolis, MN 
Valley Forge, PA 
Washington, D.C. 
Palo Alto, CA 
Orange County, CA 
Ft. Lauderdale, FLA 
Dallas, TX 
Houston, TX 
Southfield, MI 

Invitational 
Computer 
Conferences 

Invitations are available from participating companies or the ICC sponsor. For further information contact 
B.]. Johnson & Associates, Inc., 2503 Eastbluff Drive, Suite 203, Newport Beach, CA 92660. (714) 644-6037. 



llassilied Ids 
SOFTWARE 

CP/M COMMUNICATIONS 
Comprehensive menu driven program sup
ports links with timeshare & other CPI M 
sys tems Disk buffer allocates to available 
RAM Terminal mode feature Session log 
to disk File transfer modes perform auto 
disk page w/ o data loss XON / XOFF or 
CRC 16 protocol Supports acoustic and 
auto dialing modems Local mode disk d1r . 
rename . delete . login. console echo . con
trol display. session log 
$250 Source $75 Object 
Free brochure on other 8080 / Z80 products 
(Ut1l1t 1es. Subroutines . Language Systems) 
Hawkeye Grafix Phone : 213/348-7909 
23914 Mobile • Canoga Park• 

'------C~2,l~~-----' 

............................ ~ . 
MICROPROCESSOR SOFTWARE 

8048. Tl9900, 8080/8085, 6800, 6502 , Z80, etc . 
• For tran IV Microprocessor Cross Assemblers and 

Simulators for al l computers Over 250 1nstallatt0ns 

• on 16-bit m inis to 60-b it maxis (over 25 diffe rent 

• manufacturers)_ Features include macros. co nd 1-
• tmnal assembly. cross reference tables. etc . M os t 

assemblers are re loca table and include t1nk1ng 
loader s For m o re 1nformat1on con tac t Microtec , 

P.O. Box 60337 , Sunn yvale. CA 94088. (408) 733-2919 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
• "If® 

iAlAMERICAN for DEC* 
*•** SOFTWARE 
PROVEN Software Products for DEC 11 & VAX* 

I DRS'" I 

~ 
I MOOE'-'' . 

! 1LS'" 

I PACS'" I 

DBMS/Application Development System 
• Acknowledged technology leader m DBMS for 11 & VAX 
• In use for 10 years over 160 sites 
• The preferred DBMS for such high technology DEC users 

as NASA Los Alamos FMC. and Hoffman LaRoche 

Project Management System 
• Family al pro1ect management software for 11 & VAX 
• Over 800 systems installed 1n use since 1970 
• The world leader in planning. budget ing. and tracking 

single and multiple pro1ec1s 

Decision Management System 
• Interactive business modeling system for VAX 
• Complete fac11it1es include linear programming risk analysis 

• H1g~ily effective m developing appl1cat1ons ranging from 
zero-based budgeting !o sa les and marketing analysis 

Interactive Laboratory System 
• Signal analysis and manipulation system for 11 & VAX 
• Currently used for testing b1olog1cal signals. sonar. speech 

se1sm1c. radar. and other types ol mstrumentat1on signals 
• World leader m signal analysis technology over 200 sites 

Process Accounting & Chargeback System 
• lntegra!ed VMS sys!em lor VAX moni to rs the use ol 

.computer resources. alloca tes expenses. and bills users 
• ·Easy to ms ta I! easy to use sat1sl1es in-house. commercial 

<tnd qovernment /Ob cost report ing requiremen ts 
• lJver 200 sites installed 

Call for a FREE Briefing Book: 617-437-7600 

American Used Software Company 
P.O. Box 68, Kenmor-? Station, Boston. MA 02215 

·oec & VAX are register~d trademarks of Digital Equipnlent Corporatiof'\ 

CIRCLE NO. 187 ON INQUIRY CARD 

254 

VAX DATA ENTRY 
THE 

VIKING 
Forms Manager 

Conquers All 
.A Programmer Productivity 
.A End User Friendly 
.A Systems Maintainability 
.A Computer Performance 

Whether integrating dote capture and validation Into com
plex applications or developing stood-alone systems, VFM 
conquers all. Software tools for video forms development 
and testing. Subroutines for program development. A com
plete dote entry system where that is the need. All with 
performance in mind. OEM ond end user licenses ovoilable. 

Call or write for free literature today . 

Mr. John Haley 

VIKING SOFlWAP.E SEP.VICES, INC. 
2800 Center Building, 2815 East Skelly Drive, Suite 816 

Tulsa, Oklahoma 74105 • 918-749-2296 
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INTRODUCING 

RJ·11 COBOL 
A COBOL COMPILER WITH 

TWICE THE FEATURES 
FOR HALF DEC'S PRICE 

An enhanced ANSl-'74 · 
version for RT-11, TSX-PLUS 
and RSTS/E operating sys
tems. RJ-11 Cobol has a 
compiler, runtime system 
and supporting programs. 
Designed specifically for 
small businesses. Runs on 
any PDP-11 or PDT-150. Gen
erous OEM and multisys
tem discounts. Soon avail
able under RSX-11 M and 
VMS. 

EEC Systems 
286 Boston Post Road 
Wayland , MA 01778 

(617) 358-7781 / 2 (617) 443-6376 
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RFX - 11 
REMOTE SYSTEM MAINTENANCE 

• REMOTE SITE FILE TRANSFER 
RFX-11 provides OEMs with an RSX-11 M 
Utility to maintain and upgrade remote 
systems over a computer-computer modem 
link . Files are encoded, transmitted , and 
recreated with identical attributes. 
• REMOTE SITE MONITORING 
RF X-11 allows any home site terminal to 
operate as though directly connected to the 
remote computer . 
• EAST TO USE 
Standard command line interface. All te rminal 
types supported. No special interfaces or 
drivers . No remote site assistance needed. 
Home site HELP command. Error detection 
and re-transmiss ion . 
•OPTIONS 
Bootstrap (self installation) onto a remote . 
VAX emulation mode . Source code . 
• BASIC PACKAGE PRICE IS $475 UNTIL 
NOV. 15, THEN $675 . 

R G Tl 
SYSTEMS SOFTWARE 

One Penn Plaza , New York , NY 10001 
.__ ____ 212-695-5001 ____ ~ 
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HARDWARE 

E ONLY SOFTWARE FLOWCHARTE 
YOU'LL EVER NEED FOR $375 

Say goodby to the costs and delays associated with 
flowcharting. Micro-Plot is here. Micro-Plot is a 
revolutionary software tool, specially designed for 
lntellecTM microcomputer development systems , 
that enables you to do your own flowcharting . It is 
an integrated software system that includes a com
piler. an interpreter, and an editor . Micro-Plot allows 
you to interactively generate , revise, and update 
flowcharts , to see the results immediately on a CRT , 
or to reproduce them later on a printer . You will be 
able to create or modify flowcharts as often as you 
wish without much time, effort , or additional cost. 
With Micro-Plot your flowcharts will always be ac
curate . What 's more , because Micro-Plot is based 
upon simple English commands, it requires little 
user training . Micro-Plot is available now for $375 
from : 

Micro-Processor Services, Inc. 
92 Stonehurst Lane 

Dix Hills, l.1. , N.Y. 11746 
(516) 499-4461 

Please allow 4 weeks for delivery . Custom micro
computer software is also available. 
lntellec TM is a trademark of Intel Corporation. 
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DEC® SPARES DISCOUNTED 

When you consider module replacement and its required downtime, it 
makes sense to have adequate spares on hand. Sure, you can call your 
local service rep . and begin the waiting game, or call us for overnight 
delivery. 
We have in stock PDP-8®, RTM ®, LAB-8®, and hundreds of other DEC® 
modules at up to 50% discount. In addition, due to our large inventory, we 
offer our MODULE EXCHANGE Program. Phone us, and we will ship the re
quested module by air. Then, if you need your module repaired , mail us 
your repairable module. We will send the module out for repair charging 
you only the exchange rate. Call your nearest office to place an order for 
spares or module exchange. 

CALIFORNIA 
" Chuck" 

415-796-7368 

TEXAS 
" Brier" 

214-428-5300 

FLORIDA 
" Jenny" 

305-272-8753 

FEDERATED CONSULTANTS INC. 
1218 SOUTH ERVAY 

DALLAS TEXAS 75215 
r'i) trademark of Digita l Equipment Corporation 

CIRCLE NO. 192 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/October 1981 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast. flexible . efficient. low-cost tool 
for managing pro1ec1s . if you need results 1n 
minutes instead of hours or days . you need 
M1croPERT (tm) 

M1croPERT (tm) Pro1ect Management System 
offers features unparallel in its price range 
including 

Over 200 graphic output options 1nclud1ng Net
work Diagrams, Gantt. Manpower . Resource & 
Cost charts on a variety of graphic output 
devices . 

Over 45 report output options including Event. 
Act1v1ty . Manpower & Resource schedules . Cost 
detail & summary reports & exception reports for 
most categories on a variety of output devices 

M1croPERT (tm) 1s available for purchase or ren
tal . on disk & tape-based versions for Tektronix 
4050 series (desktop) Graphics Computers from : 

SHEPPARD SOFTWARE COMPANY 
4750 Clough Creek Rd. 

Redding , CA 96002 
(916) 222-1553 

HEWLETT 
PACKARD 
Desktop & Mini 

·--=·----~Q Computer 
Products 

SAVINGS ALL MODELS 
98458 / C HP85 HP1000L 
9835A / B 9826A w /Winchesters 

CALL OR WRITE FOR FREE CATALOG 
Call Now Toll Free-Ask For Opr. # 554 

U.S. -800-824· 7888 
Calif. only-800-852-7777 

Alaska /Hawaii-800-824-7919 

digi~cl f"'C!SOUf"'QC!S irua. 
Box 23051 Porttand . OR 97223 USA 

503-246-0202 
International Sales Telex 360-143 
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COMPONENTS 

C.D. SMITH & 
ASSOCIATES, INC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

713-468-2384 
TELEX 76-2547 
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VANCED ~ DEC PRICES 
OMPUTER 

SYSTEMS Inc. SLASH ED 

LOOK AT OUR SPECIALS!! 
(While they last) 

MSV11-DD 
KDF11-HK 

H9275·A 
RLV11 
BA11-NE 

RXV21-BA 

KEF11-AA 

KD11·HD 

All new equipment 
64K BYTE MEMORY BOARD$ 400.00 
11/23 WITH 256K BYTES MEMORY & 
MM U ................... $3,500.00 
22 BIT BACKPLANE ....... $ 350.00 
RL02 CONTROLLER ....... $ 950.00 
EXPANSION BOX & POWER 
SUPPLY ................. $1,395.00 
RX02 FLOPPY DISK DRIVE & 
CONTROLLER ........... $2,950.00 
FLOATING POINT CHIP FOR 
11 /23 ......... .. . . ...... $ 375.00 
11/2 WITH 64K BYTES RAM 
(MSV11-DD) .............. $ 950.00 

RSX-11 Mand RT-11 systems in stock at the 
lowest prices. Software for these systems avai 1-
able also. Call for a quote. 

ADVANCED COMPUTER SYSTEMS, INC. 
250 PROSPECT STREET, WALTHAM, MA. 02154 

617-894-3278 

CIRCLE NO. 195 ON INQUIRY CARD 

HEWLETT• PACKARD 
DEC 

SURPLUS 
LARGE SUPPLY OF 

TAPE DRIVES DISC DRIVES 
SYSTEMS CPU 'S 
MEMORY 1/0 CARDS 
PARTS COMPONENTS 

BUYING* * * *SELLING 
2356 Walsh Ave., Santa Clara , CA 95051 (408) 727-0431 
For domestic and international sales TWX 910·338·7330 

CIRCLE NO. 196 ON INQUIRY CARD 

Call Today.... . to advertise on these pages 

(617) 536-7780 
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TIRED OF CHANGING 
CABLES AND TURNING 
KNOBS? 

$175 

ASCI SWITCH 
• Computer Controlled or Manual 
• Command Code User Selectable 
• Select one of two Peripherals 
• Select one of two Computers 
• Asynchronous to 19200 Baud 
• No External Power Needed 

Cal l or write 

ADVANCEDSYSTEMSCONCEPTLINC. 
P.0 .BOX Q , AL TADENA, CA. 91001 

(213) 684· S461 or 794·2308 

CIRCLE NO. 197 ON INQUIRY CARD 

CLOSING OUT STOCK 
CDC (MOS) MEMORIES 

FOR 
DEC COMPUTERS 

LSl11 /2, 11 / 23 32Kx16 $475* 
PDP11 / 04 , 11 / 34 128K x 16 $1490* 
PDP 11170 256K Add-on $2205* 
VAX11/780 32Kx72 $1285 

*Single unit price . New with Mfgrs . 
warranty. Quantity pricing and other 
sizes available . 

IMC International 
10761 Quadrille 

Santa Ana, CA 92705 
Tel: (714) 730·0963 

CIRCLE NO. 198 ON INQUIRY CARD 

Sprint 68 
Microcomputer 

CIRCLE NO. 199 ON INQUIRY CARD 
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lareer lpp•rl••ilies/ le•r•il•e•l ldverlisi•! 

You could be caught in a dead end 
job. Or you could wander through a 
confusing maze of professional 
opportunities. OR you can let us 
chart a direct course toward your 
professional goals. 
Talk to the experts at Wallach. 
We've been successfully recruiting 
professionals like you for over 15 • 
years. Our client companies pay all 
fees, interview and relocation costs, 
and you get the free benefits of our 
in-depth knowledge of hundreds of 
potential employers and our ex~rt 
counseling and negotiation abilities. 
Nationwide opportunities include 
technical/management consulting, 
project management, R&D, test and 
systems evaluation in the fields of 
Communications, Satellites, 

If you have 1 o r more years exper 
1ence in any of the following areas 
Elec tric al Electronic, Analog ·D1g1tal 
Ciru1ts . Systems Design or Devel 
opment. Mi nt M icro Processors , 
Pro1ect. Process. Test Controls or 
Instrumentations and possess a 
BSEE and or a MSEE and would 
like your career handled by a ser 
vice that speciali ze s exclusively 
1n Elect rical Engineers on a nation 
wide basis then send your resume 
1n confidence to 

SOUTHERN ENGINEERING SERVICES 
P.O. BOX 2045 

SARASOTA. FLORIDA 33578. 

Fro1n Start to Finish, 
Wallach Associates 
knows every turn 
in the 
Job-Search Maze! 
Weapons, Intelligence, Computer, 
Ener~ , and Aerospace systems. 
Specific skill areas include : 

Puzzled by a maze of career options '! 
Outsmart the maze with a 
professional guide from Wallach. If 
you currently earn over S22,(XX), we 
can find a better job - the right job 
for you! Get started today, send your 
resume in confidence to : Perri 
Reeder 

• Software Design 
• Communlcadon Networks 
• Telecommunlcadons 
• Minicomputers 
• Mathematical Analysis 

\NALLACH 
associates, inc. 

• Signal Processing 
• Digital Systems 
• Microprocessor Design 
• Systems Architecture 
• Applications Programming 1010 Rockville Pike - Dept. M2 

Box 6016 • Command & Control 
• Systems Programming 
• Computer Graphics 
• EW/SIGINT/EtlNT 
• MIS/OPs Research 
• Dlagnosdcs 

As one of the nat1on ·s most 
respected recruitment firms 
for high technology 1ndus · 
tr ies we can offer you a wide 
variety of opportunities al l 
fees 1nte1 v1ew3 and. relo · 
cation paid by our many na · 
t1onal client companies 

Some of our most pressing 
client company needs follow 

Su11ware Engineers all levels 
10 $4 7 000 

Hardware Engineers all levels 
10 $45 000 

Quality Engineers Elec1ron1cs 
10 $37 000 

Manulacluring Engineers 
10 $35 000 

Our clients include many of 
the ·· big name ·· and smaller 
fast growing companies in 
the commercial scientific 
and defense indus tries with 
a spec1al1zat1on 1n the mini 
and micro compu te r fields 

Rockville , Maryland 20852 
(301 ) 762-1100 
Proro~ .. 1ondl Emplo yme nt Con".:.ultdnt .. 

Wallach ••• Your career connection 
An Equal Opportunity Employer AQCy. 

IE&IECFRONICS 
IENGINIEIERS 

COIWPUFIER 
SCllENFISFS 

The Navy's major research, development, test and evaluation 
activity located at the foot of the Sierra Nevada is offering chal
lenging assignments in alt phases of * MISSILE SOFTWARE DESIGN & ANALYSIS * RADAR SIGNAL PROCESSING * SOFTWARE TEST AND VALIDATION * AVIONICS SYSTEMS DEVELOPMENT 

Salary to $38,500 

These positions offer the opportunity to work in a small town 
atmosphere on state-of-the-art technology. Applications may be 
submitted until 15 October. 

An Equal Opportunity Employer 

MINI-MICRO SYSTEMS/October 1981 
Telephone Peggy Gordon , 203-327-6772 to place your recruitment/classified ads 
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SYSTEMS PROGRAMMING OPPORTUNITIES 
EG&G Idaho, Inc ., a leader in energy research and development 
and prime contractor for the Department of Energy ' s Idaho 
National Engineering Laboratory , has openings for : 

MINICOMPUTER PROGRAMMER/ANALYST 

Develop system level communications and application software for 
real-time minicomputer data acquisition and on-line analysis 
systems . Requires BS or equivalent with emphasis on system 
programming of minicomputer operating systems . Experience on 
DEC Data General , MODCOMP, HP or various microprocessors 
and engineering , physics , or communications background is 
desirable . 

Idaho Falls is located in the heart of some of the most scenic 
recreational areas in the country offering skiing , hunting , fishing , 
camping. hiking and other leisure-time activities . 

Send resume and salary requirements in confidence to: n Technical employment [A-53-MN] 

~El3c..G ... ,., 
P.O . Box 1625, Idaho Falls , ID 83415 

Weare an Equal Opportunity Employer M / F / H / V 

U .S. Ci t izenship Required 

~············································~ . . 

. . 

. . . 

. . 

TEXAS - SW-SE 
ENGINEERING SOFTWARE 

POSITIONS 

Interested in a move to Tex, Fla, Ariz, 
Colo? We have many exclusive openings 
with our clients in these areas. Our total 
involvement in engineering and computer 
sciences placement since 1959 will 
assure you of talking with someone who 
understands your expertise and can 
relate to it. Salary ranges from 22-60K. 
Individual contributors to managers. 
Degrees required. All Inquiries handled in 
cont idence and al I fees paid . 

Call collect: 214/357-9196 

OPPORTUNITY 
UNLIMITED 

PROFESSIONAL PLACEMENT, INC. 
2141357-9196 

2720 W . MOCKINGBIRD LANE 
DALLAS, TEXAS 75235 

PERSONNEL CONSULTANTS FEE PAID 

. 
~ ....•...•...••.•..••........................ , 

J. 

The Communications Satellite Cor
poration is the internationally ac
knowledged leader in the advance
ment of satell ite communications 
technology. The Research and 
Development Laboratories has 
open ings for: 

SOFTWARE 
ENGINEERS 

Requires 3-5 years experience 
with DEC, PDP- 11 / 34 or HP 1000 
mini-computers including exper
ience with system software design, 
implementation and SYSGEN. BS 
or MS in EE or Computer Science. 

VM/MVS 
TECHNICAL 
SPECIALIST 

Requires experience with: 
• Interactive subsystems such as 

TSO/CMS. 
• JCL, utilities, PL-1/COBOL pro

gramming languages. 
• Data managemenVdata commu

nications subsystems such as 
CICS/IMS/DMS. 

Applicant should have a BS/ MS in 
Computer/ Information Science with 
direct experience in Information 
Center or user service. 

We are also looking for soon-to-be 
graduates who would like to develop 
expertise in the Scientific Applica
tions Programming field . 

COMSAT offers rewarding employ
ment in a high technology atmos
phere that offers excellent salary 
and benefits including company
sponsored thrift and savings, stock 
and retirement plans, medical/dental/ 
life insurance, a Federal Credit 
Union and continuing education. 
Send resume, including salary his
tory, to Dept. MMS-82-L. 

~y~ 

~~~:COMSAT 
COMSAT LABORATORIES 
22300 Comsat Drive 
Clarksburg, Maryland 20734 
IA suburb of Washington . DC I 

An Eaual OPPQflunity Att1rmal1ve Action Employer 

Telephone Peggy Gordon , 203·327·6772 to place your recruitment/classified ads. 
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Dallas Openings 

Professionals join TI 
for love of teclinology. 

They stay for a lot of reasons. 
Computer Scientists and Real-Time 
Software Engineers: 
Join the Equipment Group of Texas 
Instruments in Dallas, the heart of 
the Sunbelt, and discover the ad
vantages of Dallas living that Tl 
discovered years ago. Friendly 
people. No state or city income 
taxes. Numerous recreational 
areas. Low cost of living. 

If you've committed your career 
to computers, we think you'll be 
interested in talking with us. At 
Texas Instruments, we've been in
volved in data processing tech
nology from the earliest days: 
1954 · Tl is the first company to 

mass-produce transistors. 
1958 · Tl invents the integrated 

circuit. 
1962 · Tl develops the first inte

grated circuit computer. 
1970 · Tl invents the single-chip 

microprocessor. 
1975 ·Tl pioneers distributed com

puting with the Data Ex
change System. 

1977 · Tl pioneers application soft
ware libraries for micro
processor based systems. 

1979 · Tl is the first major computer 
supplier to offer double
sided, double density 
diskette drives. 

1980 · Tl completes corporate
wide program to implement 
high-level Pascal program
ming in all major product 
lines. 

And our computer innovations 
go on and on. It you're into com
puters, Tl is the place to be ... and 
it's been that way for decades. 

Tl technology can put you ahead 
in your field and keep you there. 
Consider our current Dallas open
ings for software personnel: your 
kind of work in your kind of town. 

Real· Time Systems: 
Software management and techni
cal leadership opportunities mean 
involvement in the following areas: 

• Defining software/computer 
architecture for a variety of 
real-time systems 

• Designing software control 
structures, data bases, hard
ware interfaces, and algorithms 
for distributed computer 
systems. 

Openings exist in: • Signal Proc
essing • Image Processing • 
Ground- and air-launched missile 
tracking and guidance• Military 
and commercial communications 
and navigation • Airborne infrared 
tracking and tire control systems • 
Air traffic control. 

Software Development Systems: 
Participate in the expansion of 
state-of-the-art software tools: 
• Ada integrated environment 
(complier, linker, editor, debugger) • 
JOVIAL (J73) support tools • Micro
processor Pascal development 
systems• Integrated text manage
ment support • Software configura
tion management• Multiprocessor 
debug and test systems. 

Two years' experience preferred. 
You need a BS, MS or PhD in 
computer science, electrical engi
neering or other related engineering 
fields. All positions require U.S. 
citizenship. 

Call us today. 
Work with the company that in
vented the integrated circuit, the 
microprocessor and the micro
computer. Work with the group 
where technology comes together 
as systems. And do it in Dallas, 
where the temperate climate and 
varied lifestyles mix to create a 
satisfying personal lite. 

Call (800) 527·3574 for more 
information, or send your resume 
in confidence to: ftJ 
Ed Haynes !] 
Texas Instruments 
P.O. Box 226015, M.S. 3186 
Dallas, Texas 75266. 

TEXAS INSTRUMENTS 
INCORPORATED 

•••••• ,T 'f'-~plby~~· 
~~;:~~~::---! + ~;f?{:t':: 

~-:;:; 
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HARDWARE & SOFTWARE ENGINEERS 
FOR COMPUTER TEST SYSTEM 

EG&G is currently staffing a project involving the design , development 
and implementation of a VAX- based va lidation facility for the testing of 
the Ada-oriented Military Computer Family . 

SOFTWARE ENGINEERS 
Individuals with 3 or more years experience in one or more of the 
following areas : 

• Emu lation software 
• Performance evaluation software 
• Peripheral interface software 
• Instruction Set Architecture simulation 
• Validation utility software 
• Microcomputer Interfacing & Programming 

HARDWARE ENGINEERS 
Ind ividuals with 3 or more years experience in one or more of the 
following areas : 

• Interface hardware design and development 
• Hardware/ software integration 
• Designs and development of microprocessor based systems 
• New-Build Mini and Microcomputer Test Procedures 

Salary will be highly competitive , based on education and experience. 
We have an outstanding employee benefit program . Please submit a 
resume in confidence indicating your salary requirements to: (In
dustrial Relations) Pete Bennett , Industrial Relations Dept. 

EG&G 
Washington Analytical 
Services Center, Inc. 

2150 Fields Road 
Rockville, Maryland 20850 

-············································~ 

HOW TO START A 
COMPUTER BUSINESS 

"Computer Business Opportunities 1981" II 
annual report covers the best moneymaking 
ventures - consulting , software packages, 
dealerships, systems houses, services, 
repping, maintenance, vertical markets and 
much more - plus 20 steps on how to start, where to be in the 
80's, the small business market, common entrepreneur's 
mistakes, financing, marketing, competing with biggies, 
directory of services and self-help sources, going part-time 
to full-time . Nowhere under one cover is a better industry 
perspective for self-employment planning . Contents from 
key back-articles of "Computer Opportunies," the entre
preneur's newsletter since 1978, "Low Capital Computer 
Business Guide" (10,000 copies sold) , and continuous 
research from our field seminars. Over 200 pages ring
bound , $65.00, check, Visa, Mastercharge, or written com- · 
pany P.O. 30 day refund guarantee. 

DATASEARCHINCORPORATED 
4954 William Arnold Road I Dept. K 

Memphis, Tennessee 38117 

For faster service on credit card orders, phone 901 /761-9090 

260 
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AVCO HAS A UNIQUE 
''HANDS-ON ENGINEERING 
ENVIRONMENT FOR 
SOFTWARE ENGINEERS 

AVCO ELECTRONICS, a rapidly growing division of the AVCO 
CORPORATION, has designed, built, and installed some of the 
largest and most sophisticated distributed network systems in 
the world . These are used for facility management (HVAC, 
fire and security), remote supervision (SCADA), EMCS, 
engine test, and process control. 

Needs four or more years experience in analysis and 
design in real time distributed processing applica
tions. Requires BSEE, BSME, BS Physics or Math or 
equivalent experience and background in Fortran 
and assembly language. PDP-11/34-70 with RSX-
11 M experience preferred. 

COME TO THE CITY BETWEEN THE MOUNTAINS AND THE RIVER 
AND LIVE IN AN UN BEA TABLE SUNBELT COMMUNITY WITH MULT/
RECREATIONAL AND CULTURAL DIVERSIONS. 

FOR CONSIDERATION, CONTACT THE PERSONNEL MANAGER: 

L::/!lAVCD 
ELECTRONICS DIVISION 
4807 Bradford Drive 
Huntsville, Al 35805 
Telephone: (205)837-6500 or (800) 633-72024ilill~dll2 

Equal Employment Opportunity and Affirmative Action Employer 
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COMPUTER 
PROFESSIONALS 
Datasaab is the nations leader 1n F1nanc1al On-Line Systems 
and part of one of the worlds largest com panies Our present 
growth 1ate 1s so phenomenal we must 
INCREASE OUR SOFTWARE STAFF BY 50°0 BY THE ENO OF 19B1 

PROGRAMMERS 
WP need experienced people people with a yen to grow with 
us degree not required Real Time. On-Line hands-on Mini 
experience. as well as Assembler essential COBOL helpful 
Pos1t1ons available 111 

• PROGRAM ANALYSIS • DESIGN ANALYSIS 
• PROGRAMMING • SYSTEMS ANALYSIS 
• COOING • OP TRAINING 
•COMMUNICATIONS PROGRAMMING • DOCUMENTATION 
Above openings are at our N Y City and Chatsworth Cal 
(LA v1c1n1ty) fac1l1t1es 

FIELD ENGINEERS 
One or more years solid c1v1l1an 01 military Pxpenence required 
Learn 10 repair M1n1 s & peripherals Lab and Field Cus omer 
si te positions available Natwnw1dP oriPntngs 

All pos1t1ons offer competitive sala11es and company benefits 
and most importantly tremendous growth oppo1tun1ty 

As we are 1n the process of moving to a la1ger headquarters 
facility we ask that responses be duected to the box number 
below Every inquiry will be answe1ed 

DATASAAB SYSTEMS, INC . 
1T1 ,. ERICSSON GROUP 

P.O. Box 1060. FOR Station . New York. NY 10150 
Attn: Laurie Glickman / Bill Watkins. Dept. FS-4 

DAfASAAH '"" tqu"I Oppo111111111 Employ," 

~~~ 
~~ 
"J• 

PROGRAMMERS 
SYSTEMS ANALYSTS 

$18,000-$48,000 

Choice pos1t1ons in Pennsylvania 
and nat1onw1de We have been 
placing EDP personnel for more 
than 1 7 years Send resume tn 
strict confidence 10 A nn Scalese 
Vice Pres We will ca ll you a t you r 
home to discuss your personal 
career goals 

WEIR PERSONNEL SERVICES, INC. 
535 Coull St Reading . PA t 9603 

, ____ ,2t5 376-8486 ----"' 

-00-
THE 
ACCESS 
GROUP, INC. 

Career oooor•uri1t1es ava ilao le f"al10l"'w1oe 'or eng1 
reer rg o•o'eS5•0""a1s skilled ,,... deS•Q" oevetoo 
'T'e"' a,..o ,.,...ariL'ar:?ur·"q Cor'rr1ef"ll•a searcti 
coraur.'ed ti~ dPgreec1 erg1reers Pos,'•or~ 'ee 

Call or write tor a free career salary qu1de 

North•••t , 7 q A ivr S:iee· 
>-la"'nra T 06103 
·?03\ '>2 1 cno~ 

NY Mld·AlllS E Sn• 326' 
s·arr ' f"1d CT 06905 
1203l 1'i6 1166 

SW'Weat Mld·weat P 0 Box 18202 
Las Vegas NV sg 1 , a 
7021 731 2097 

Degreed Engineers with a back· 
ground in Design , R&D, OA/QC/Reli· 
ability, Manufacturing, Systems 
Analysis , Packa!jing, Test , Salesl· 
Marketing of digital-analog and 
microprocessor circuitry, lnstru· 
mentation and Con trol , etc. are 
needed for 11 Fast Track " positions 
for our military and commercial 
clients . Call or Send Resume To: 

STUART HOPARD 
" The ENGINEERING SPECIALIST" 

TAFT 
521 Fifth Ave / 43 St. , N.Y., NY 10017 

(212) 697-0100 

----------------------, 
THE PROFESSIONALS 

EMPLOYMENT SERVICE FOR 
PROGRAMMERS AND ANALYSTS 

Nat iona l Openings With Client Companies 
and Through Affili ated Agencies 

Sc1er.1111c ano commercial appl1ca11ons • Soltware development and 
sys lems programming • Te1ecommun1ca11ons • Control systems • 
Computer engineering • Computer marketing and support 

Ca ll or sena resume 01 rough notes of ob1ect1ves salary location 
restrictions educa tion and experience f1nctud1ng computers models 
operating sys tems and languages) to either one ol our loca tions Our 
client companies pay all of our lees We guide you decide 

RSVP SERVIC ES. Dept MM 
Suite 700 One Cherry Hill Mall 
Cherry Hill New Jersey 08002 
16091 667- 4488 

RSVP SERVICES. Dept 
Suite 230, Dublin Hall 
1777 Walton Road 
Blue Bel l , Penna. 19422 
(215) 629-0595 

RSVP SERVICES 
E mp1oymen1 A gems for Compurer Proless1ona1s 

MM 

SINCE 1957 FRONTIER HAS BEEN SUCCESSFULLY 
WORKING WITH PROFESSIONALS IN THEIR JOB 
SEARCH. WE WOULD LIKE TO WORK WITH YOU . 
TOGETHER-YOU AND FRONTIER-THE PROFESSIONALS. 
ENGINEERS • PROGRAMMERS•ANALYSTS •OPERATORS 

MINI APPLICATION 

Name 

Home Address Cit y 

Home Phone 

Degree 

Present Em ployer 

- I l'c'I 
"\1e\ 3ge 

\1011'e" 
3Ce o.,~r-Jnel 

r ~~t~ 

State - Zip 

Other 

Job Title 

Since 

1333 RAND BUILDING 
BUFFALO. NEW YORK 14203 

DIAL 856-4490 - AREA CODE 71 6 

-----------------------
Telephone Peggy Gordon . 203-327-6772 to place your recruitment/classified ads 
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Mini Computers 
Structured Programming 
Software Design 
Real Time 
Systems Design 
Systems Analysis 
Large-Scale R/ T 
Systems 

RSX-II 
Fortran 
Assembly 
Test 
Integration 
ATOS 
ADOS 

INFOS 
Distributed 
Processing 

Signal Processing 
Intelligence 
Systems 

LSI 
Architecture 
Microprocessors 
Firmware 
SIGINT 
ELINT 
CO MINT 
EW 
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A COMPUTER .. 

PROGRAMMER/ ANALYSTS 
SR. SOFTWARE ENGINEERS 

If you are now looking for a new challenging job, or if you think that you 
will be doing so in the next twelve months, we have an exciting offer - the 

chance to have your own computer - Freel 

Fred Williams Associates , Inc., represents a major Fortune 500 interna
tionally known and respected firm that is currently developing an advanced 

state-of-the-art mini-distributed network involving highly sophisticated 
processing techniques and capabilities . Our innovative technology , combined 

with progressive management provide change and growth not easily found . Any 
mini computer experience helpful. 

To encourage good response to our recruitment effort , Fred Williams Associates , Inc ., 
will give free of charge a computer as described below to any applicant who is hired 
through Fred Williams Associates, Inc ., in the next twelve months as a result of 
responding to this ad . You must respond within 30 days of this publication date by 
sending your resume (handwritten OK) along with the attached coupon completed or 
a photo copy of the coupon . Of course, total confidence will be maintained . 

RESPOND NOW ! $26-45,000 salaries 
FWA. Inc , wlll provide only the system described 1n this paragraph w1th delivery being madew1th1n sixty days after 
beginning a new employment through FWA, Inc The computer we offer 1s a major manufactured 8 Bit Processor 
that includes: CPU/ keyboard with 16K RAM using Level I Basic . 111deo1nterfaceforyourTV, power supply . manual . 
and a game cassette 

Note This system 1s expandable (not inc luded) to 48K RAM with Level 11 Basic with printers . floppy disk . driver . and 
many software packages ava ilable fo r you to purc hase easily at hundreds of outlets throughout the US 

F•&WJf~ 
5203 Leesburg Pike, Suite 1309, Falls Church, VA 22041 

(703) 671 -2900 
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There's a new 
direction in VLSI: 
East. 
The next breakthrough in VLSI is happening here in Massachusetts at 
Digital Equipment Corporation. We're already the world's leading 
manufacturer of microcomputer boards. 
Now we're moving into LSI and VLSI, and we're moving fast. We've just 
opened a new state-of-the-art plant in Eastern Massachusetts that's 
staffed and equipped for sustaining and advanced development 
activities in Bipolar and MOS process. 
If you want to move with us, you've got to move east. 
To our Hudson, Massachusetts facility where you'll work with all the lat· 
est equipment and technology. In our advanced development group, we 
are also looking at how to apply VLSI technology to systems problems. 
We are looking for the following people for our Microprocessor Systems 
Group: 

Principal Engineer/Supervisor 
Your responsibilities will be to provide supervision and technical direction for 
a group of hardware and software engineers who are using state-of-the-art 
microprocessor development tools. Requires a B.S. in Engineering or the 
equivalent training , at least 5 years of experience in hardware design plus 
software development , experience with microprocessor applications and 
related tools , and exposure to the entire product development cycle. 

Senior Principal Engineer 
Your responsibilities wil l include direct ing and coordinating the product ion of a 
microprocessor development system products as well as Logic Design and 
Systems Design work plus supervision of engineers and technicians . You will 
interact with Digital 's microprocessor chip development , manufacturing , field 
service , and our engineering groups. Requires a B.S.E.E. or M.S.E.E. with some 
software experience , familiarity with Digital 's engineering and manufacturing 
practices , Logic des ign with TTL and LSI , and solid communication skills . 

Operating System Designer 
You will participate as a senior technical contributor in the design and 
development of a real time multi-microprocessor operating system . Requires 
3 years of experience in the design and development of at least one operating 
system and should be familiar with higher level implementation languages. 
An R.H.D. or M.S. in computer science or the equivalent is also requ ired . 
Please send your resume to : Lesley Zaks , Digital Equipment Corporation 75 
Reed Road , Hudson , Massachusetts 01749. 

We are an affirmative action employer. 

~n~nomn 
We change the way 

the world thinks. 

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. McCul
loch , BEALL PERSONNEL P.O. Box 
5042, Spartanburg, SC 29304. 
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PAIN.J. & NATIONWIDE 
Over 500 companies seek our pro
fessionals wi th ski lls in TELECOM· 
MUNICATIONS, HARDWAR E/· 
SOFTWARE, SYSTEMS ANALYSIS, 
PROG RAMM ING, DIGITAL/ANA· 
LOG DESIGN & SYSTEMS ATE. Call 
collect (609) 771-6900/Resume 

ROGERS & KING 
2500 Rt 1 

Lawrenceville, N.J. 08648 

........................... 

A small ad here 
can attract 

a lot of attention. 

Call: (617) 536·7780 

-························ 
Telephone Peggy Gordon , 203-327-6772 to place your recruitment/classified ads 

r SUNBELT: 
I SOFTWARE 
I & DIGITAL 

Mi ni, ~~c~!~~~~~e-
sca le com pu ter t echno
logy. 20k to 40k. A ll tees 
pa id. Sallie King, 

Computer Careers , 
4101 McEwen , Ste. 450 , 

Dallas , TX , 75234 , 
214-387-4010. 

ELECTRONIC 
ENGINEERS 

We have over 40 years ex peri 
ence in placing pro fes s ionals in 
a l l e nginee ring disci plines w i th a 
special emphasis o n elec tro nic 
professionals . Your c areer m ove 
should be an A-1 prio r i ty. W o rk· 
ing with pro fessiona ls c an i n · 
su re that. Your skill s are our 
trade at Nationwide . 

NATIONWIDE BUSINESS 
SERVICE 

145 State St., Suite 310 
Springfield , MA 01103 

"i n Our 43rd Year" 

ELECTRONIC DESIGN 
ENGINEERS 

$18,000-$40 ,000 + 
Immediate, desirable upstate NY & 
nationwide . Junior to senior project 
management. Engineering placement 
specialists since 1946. In confidence 
send resume or call James F. Corby, 
Pres . 

NORMILE PERSONNEL ASSOCIATES 
5 Leroy St., Box 110 Westview Station 

Binghamton , NY 13905 
607-723-5377 

r----1 ELECTRONIC 
- SPECIALISTS -

I R.J. Evans & Assoc ia tes. i 
Inc. , a leading edge Cor- ! 

I 
porate Recruit.1ng Firm for I 
the high technology in-
dustry. Our clients' needs 
are extensive. Chances 

I are we have the right i 
posit ion. salary. respon
sibilities and location you • 

i desire. Forward your I 
resume for _confidential 
cons1de rat1on or I telR ~J~e EVANSly& i 

I ASSOCIATES , INC. -, 
26949 Chagrin Bou levard #300 

Beachwood. Ohio 44122 

L1.:~o_J 
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·our Systems 
Put You In Touch. 

All over the world, Codex 
puts peop le in touch. With 
crucial information ... and with 
great careers . 

Our business is integrating 
the power of the computer with 
the complete commun icat ions 
network. And we hold the 
pr imary pos ition in the Data 
Communications field. 

That puts you in toucl1 with 

codex. 
A S11bs1d1my of ® MOTOROLA INC. 

An Equa l Opportun i ty Affirma1 1ve Act ion Emp loyer M F 

your capac1t1es And by putting 
you into a company that 
1s taking the business world by 
storm 

Your career and Codex. We 
put you 1n touch . 

Codex offers competitive 
salanes and a comprehensive 
benefits package including den
tal insurance and profit sharing. 

your future. And in touch with a company that is 
steadily growing with the most complete range of 
products and systems 1n the industry We he lp our 
people grow. too By promoting extensively from 
within . By offering you challenges that stretch 

~nterested candidates should forward a 
resume including salry history, in confidence, to: 

Group Leader 
Will be responsible for software/ 
firmware development of new mic
roprocessor-based product line 
1nclud1ng 1nterpretat1on of product 
goals and setting d1rect1on for 5 to 
8 engineers. (this includes staff
ing. performance appraisal. train
ing and career development) 

Requires a BSEE or CS p lus a 
m1ri1mum of 7 years exper ience 1n 
rea l- time assembly language pro
gramming . preferab ly in data 
commun1cat1ons applicat ion s 
Previous supervisory exper ience 
1s preferred 

MINI-MICRO SYSTEMS/October 1981 

J.T. Dombrowski , CODEX CORPORATION , 20 
Cabot Boulevard, Mansfield, MA 02048. 

Senior Hardware 
Engineer 
This pos1t1on involves designing 
hardware to customer spec1f1ca
t1ons for data commun1cat1ons 
systems A BSEE 1s required plus a 
m1n1mum of 4 years experience 1n 
d1g1tal design of m1croprocessor
based systems Knowledge of 
data ccmmun1cat1on systems and 
some analog experience 1s a plus 

Senior Software 
Engineer 
Respons1b1l1ty will be for the def1ni
t1on .and 1mplementat1on of 
operating systems 1n mult1-
m1croprocessor environment for 
data communications systems 
Requires a BS or MS in Computer 
Science or a related field and a 
m1n1mum of 4 years of software 
development 1nclud1ng 1mplemen
tat1on of operating systems soft
ware Wil l ut1 l1ze the knowledge of 
a variety of operating systems ap
proaches 1n real -time mul
t1proce ss1 ng environment e g 
UNIX 
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Progress in Th is Fascinating 
High-Tech nology Area 

ADT , a NYSE-listed leader in a constantly growing field , gives you plenty of 
opportunity to demonstrate your abilities ... and keep adding to them in an 
increasingly sophisticated environment . 

SYSTEMS APPLICATIONS 
Project Engineers 

Use experience in all phases of computer control and communi 
cations, including design , production , and support services, to take 
full project responsibility for mini/micro based multiplexed comm uni· 
cations and annunciation systems . Both Junior and Senior positions 
available. 

MINI, REAL-TIME 
Programmer/Analysts 

Apply ASSEMBLY language Data General or simiJar experience for 
interactive systems. Use and broaden your skills in communications, 
command and control , hardware/software interfacing . 

ADT , with a long record of pioneering , encourages your progress . Salary , 
benefits and environment are all inviting . Please send resume , in confi · 
dence , to: Mr . Herb Gaidus , ADT CO ., INC ., One World Trade Center , 91st 
Floor , New York , New York 10048. 

An Equal Opportun ity Employer M/F 

.SECURITY SYSTEMS 

ZILOG 
Has Expanded! 
We're Growing . .. 
Nowln2 Locations 

ZILOG. the innovative birthplace of ZS. Z80 and Z8000 
technology. has expanded. 

.-- CAMPBELL - .- CUPERTINO -
ZILOG's Systems Division has 
capitalized on the vertical in
tegration of ZS. Z80 and Z8000 
co mpone nts to ge ne rate an 
advanced product line of shared 
data. networking, emulation 
and develo pment systems. Pro-
ducts like Z·NET local compu
ter networks, ZRTS real-time 
software and rh e Z· La b 8000 
development system based on 
Bell Labs' UNIX ". 

Zilog's C omponents Uivisi on 
originally demonstrated the 
dynami~ possibilities of ima
ginative microprocessor design 
with rhe Z80 . From rhe Z80 8· 
bi< and the Z8000 16-bit micrcr 
processors to the ZS single· 
chip mi crocomputer the evo
lution of technology is continu
ing for nearly every appli ca
tion. 

Both Divisions Have Immediate 
Openings at All Levels In: 
• Engineering • Manufacturing 

• Marketing • Programming 
•Technic al and Cleric al Support 

~ 
Zilog 

For immediate consideration , 
please send your resume and 
salary history. in confidence. to 
Ellen Ohmer. Employment Man· 
ager, ZILOG. 10460 Bubb Road. 
Cupertino. California 95014 . 
Attention: MMS. 
an vqual oppo n unity l'mployl:'r 

SITUATIONS 
WANTED 

------------------------------, 

RIT DP HONOR GRADUATE WI TH 
BUSINESS MINOR AND ONE YR . 
PROGRAMM1NG / ANALYST EX· 
PERIENCE SEEK S CHAL· 
LENGING MARKETI NG TECHN I· 
CAL SUPPORT POSITION INN .E. 
AREA. AVAILABLE 12/ 1 / 81 . 

Box L-1 

SEATT LE AREA 
TECHNICAL CONSUL T ANT 

CONTRACT PROGRAMMER 

Speclallzln g In; 
Sof t wa r e Engin ee ring 

VAX/VMS. RSX- I I 
NSC HYPE Rcha nn el 
Device Drivers 
FORT RAN 

- ASSEMB LY 

CONSULTI NG SERVICES-OEM PER
IPHERAL PRODUCTS-DISK DRIVE SPEC· 
IALTY . MARKETING , SALES. MARKET 
AND PRODUCT STUDIES. STRATEGIC 
AND TACTICAL BUSINESS PLAN NING . 
25 YEARS EXPERIENCE. 7 AS A CON
SUL TANT BSES/PH.D. 

Box K-2 

266 

THINKING 
OF A MOVE? 

If you ' re considering making a move , Career Opportunities can bring your qualifications to the at
tention of the top companies , nationwide. with engineering needs . 

As a service to our readers , a new section , Situations Wanted is now available. Simply fill out the 
following form (all information strictly confidential) and return with your pre-payment of $20 .00 to : 

Name ___________________ _ 

Address __________________ _ 

City _______ State _______ Zip _ __ _ 
Home Phone _________________ _ 

PLEASE PRINT YOUR COPY CLEARLY ________ _ 

Peggy Gordon 
Mini-Micro Systems 
Suite 307 
1200 Summer Street 
Stamford , CT 06905 

You will be assigned a Box No . 
and all responses will be malled 
to you 1mmed1ate1y Please 
keep your copy to t inch (ap
proximately 30 words) . 

iCJ 0 0 0 i 
L-----------------------------~ 

Telephone Peggy Gordon , 203-327·6772 to place your recruitment / classified ads 
MINI-MICRO SYSTEMS/October 1981 



lampu1ar lansul1an1s larnar 

A~~EN~ION! 
GOOD NEWS! 
MINI-MICRO SYSTEMS introduces ''Computer 
Consultants Corner. " Let us put you in touch 
with the professionals in need of your services. 
Each year MINI-MICRO SYSTEMS has a contin
uous growth in product, classified and recruit
ment advertising. Our advertisers are getting 
excellent results! To continue meeting the needs 
of our subscribers, we are delighted to offer our 
readers another service called "Computer Con
sultants Corner . '' This section is designed as an 
easy reference guide for computer specialists 
seeking your expertise. Copy can appear as 
your calling card. Our rates are $150 per issue 
or $1,440 ($120 per) for 12 issues . At this time, 
we are offering you, as one of our subscribers, 
to run your ad at 1h price ($75) each insertion 
for three months. Why not unite with the 
fastest growing computer publication and enjoy 
the successful results our advertisers are getting? 

ALL Ads in this section will have their own reader service number. 

COMPUTER CONSULTANTS OBDEB FOBM 

l" lx $150, l" 3x's $225 l" 12x's $1,440 
(There is no charge for typesetting) 

D Enclose check for$ D 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, 
MINl-MICBO SYSTEMS, 

999 Summer Street, P . 0. Box 3809, 
Stamford, CT 06905 

or Call: 203-327-6772 
----------------------- ---- ---..! 

--- -=-11 
-;1::::111,. ~~.~~;§NEED 

Specialists in Microprogramming, Signal processor 
implementati ons , Image processi ng , Floating 
Point systems, Bit-s li ce machines, Real-t ime 

digital control systems design, 
Microprocessor appli cations 

Integrated Hardware/Fi rmware/Software solu t ions 
Lawrence P. Bass 

Box 38, Ridgewood , NJ 07451 
(201 ) 444.3411 

CIRCLE NO. 401 ON INQUIRY CARD 

6800 MICROPROCESSOR 
SPECIALISTS 

Hardware & software design • P.C. layout • Pro· 
totype construction • Quick turn·around times • 
for 6800/6809 family • 
HIPO chart software. Contact Vic Wintri ss, 
MSEE, COMPUTER SYSTEM ASSOCI· 
ATES, 7562 Trade St. , San Diego, CA 
92121, 714·566·8616. 

CIRCLE NO. 402 ON INQUIRY CARD 

65 XX ENGINEERING 
Use or adapt ou r exist ing hardware/so ftware to 
save cos ts in 6500/6800 applications. In house 
programming tools include FORTRAN , PASCA L, 
FORTH , BASIC & Assembler. Fac ilities to design, 
prototype, test , manufacture. HOE, INC., Box 0 , 
Allamuchy, NJ 07820. 

201-362-6574 

CIRCLE NO. 403 ON INQUIRY CARD 

INDUSTRIAL APPLICATIONS 
Automated QC Inspection 

Machi ne Cont rol 
Measurement 

Contact E.M. Gore, P.E. 

MG ASSOCIATES 
207-774·5290 

CIRCLE NO. 404 ON INQUIRY CARD 

DAVID SAUNDERS, INC. 
Consultants in Electrical Engineering 

Electronics • Power Electronics 
Microprocessor Applicat ions 

228 Sycamore St. David N. Saunders, E.E. 
Watertown, MA 02172 617·489·2509 

CIRCLE NO. 405 ON INQUIRY CARD 

American Standard 
Testing Bureau Inc. 

Consulting service m the voice/data communicat1ons . 
Includes feasib1l1ty studies on LAN systems supporting office 
automation. analysis ol equipment requirements , network 
architecture . interfaces and protocols definition. inter
working with worldwide public data networks, design and 
planning 1molementat1on. 
40WaterSt., New York, NY 212·943·3156 

CIRCLE NO. 406 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/October 1981 
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Adverlisers lndea 
Able Computer Technology , Inc. . 13 
Access Group ..... . . . . . . . . . . . . . . . . . . . . . Career 
Add master Corp. . . . . . . . . . . . ..... 211 
ADES ..... 135 
ADT . . .. Career 
Advanced Electronic Design .................... t4t 
Alone Ltd . . ......... . ........ 2t t 
Ampex Corp. , Memory Products Div . . ...... 74 
Anadex , Inc.. t47 
Ann Arbor Terminals , Inc.. . ................... 148 
Archive, Inc. . . . . . . . . . . • . . . . . . 248 
Arteloni cs. . .... 25 
Ast rel , Ltd . . ...... 11 O 
Axiom Corp. . ...... 234 

Beall Associates .... ... .. . . . 
9izcomp .......... . ..... . 
Br itton Lee . 

. .Career 
. .. 212 

. ... 182 

C. ltoh Electronics ................ t97, Cover 3 
Calcomp. . .......... 123 
California Computer Systems ........ . ........... 52 
California Computer Group . . ................. 214 
Callan Data Systems ...... 209 
Cameo Electronics . . . 62 
Career Consultants . . .. Career 
Century Data Systems . . . . . . . . . . . . . ... 81·85 
Charles River Data Sytems. . .................... 53 
Cii-Honeywell-Bull. . . ........ 151 , 153, 155 
Cipher Data Product s. Inc. . ......... t70 
Clary Corp. . . . . . . . . . . . . . . . . . . . . 220 
Codex . . . Career 
Columbia Data Products ....... 215, 217 
Com pre Comm ......... • .......... 50 
Computer Careers . . ..... Career 
Computer Power Products . . . . . . . . . . . . . . . . . . 238 
Corn sat Laboratories . . . . . . . . . . . . . . Career 
Comtal ............. . ....... 237 
Control Data Corp. . ........ 59, 249 
Custom Systems, Inc.. . . ...... 227 

Datagraphix . 
Data Media. 
Data Products. 

. ....... 33 
. ..... 163 

. ..... 10·t1 
Dataram . . ...................... Cover 2 
Data royal . . . ............................... 56 
Data Saab . . ............................. Career 
Data Search . . . . . . . . . . . . . . . . . . . Career 
Data Systems Design , Inc .... 27, 28·29 
Data Systems . . . . . . . . . . . . . ....... 213 
Data Technology Corp. . . . 218 
Data Technology Industries . . ..... 198 
Datum, Inc.. . ........ t92 
De lta Air lines . . ...... 221 
Digital Equipment Corp.. . 2, 22·23, Career 
Dig ita l Microsystems, Inc. . ........ 136 
Digital Pathways, Inc. . ..... . ... 14 
Digital Research . . . . . . . . . . . . . . . . . . . . . . . 164 
Digital Sales, Inc. . . . . . . . . • . . . 48A, 48B 

EG & G . . . . . . . . . . . . . . . . . Career 
EEE Systems . . . . . . . . . . . . . . . . . t32 
EMM/SESCO . . . . . . . . . . . . . . . . 219 

Emulex Corp. 
Emulogy .. 
Epson America, Inc . 
A.O. Evans ............ . . 

First Computer Corp. 
Four Phase Systems . 
Foundry Center ........... . . 
Frontier Agency ............ . . . 

GE Video 
GNT Automatic, Inc. 
Gould Deltec . 

Hazeltine Corp ... 
Hewlett-Packard . 

. . ... 108-109 
...... 91 

. t89 
........ . Career 

. .. ' .... 8 
. . ' ..... 71 
.... Career 
.. . Career 

..... 188 
. .. 223 
. .. 187 

. ' ..... 38-39 
''.' .43, 44-45 

Ibex Computers . . . t32 
IMS, International . . . 95 
Information Products Systems . . . . . . . . . . . . . t62 
Integrated Digital Products . . . t67 
Intel Corp. . ................... 210-211 
Intelligent Systems Corp. . ... 102-103 
Interactive Technology. . .......... 236 
International Data Base ......................... 67 
International Resource Development . . ..... 246 
lntertec Data Systems Corp. . 19 
I Omega .. 144 
Ithaca lntersystems, Inc. . ........ 138 

B.J. Johnson & Associates ..................... 253 

Kennedy Co. . . . 4 
Kierluff Electronics. . .......... 65 

Leading Edge ................................. 100 
Lear Siegler, Inc. . ..... 202-203, 204-205, 207 

M adzar . . ................... 54 
Malibu Electronics . . . . . . . . . . . . . . ........ 193 
MOB Systems, Inc.. . .... ... . . . .... 230-231 
Megatek Corp ................ ... . . . . . ........... 7 
Micom Systems, Inc .............. . . ........ Cover 4 
Micro Data Base Systems . .. ......... 208 
Micromation . . .... 68·69 
Microsoft . . 35 
MicroVCorp... .. . . . . . . . .•. . .... 247 
Molecular Logic ........ .. ......... . .. 225 
Mitsubishi Electronics . . . 191 
Monolithic Systems Corp. . ... 112 
Morrow Designs .. 194 
Motorola . . ..... 88·89, 232 

Nashua ........................ .. ............ 246 
Nat iona l Semiconductor Corp. . ..... 76·77 
Nat ionwide Bu siness Service ......... . ...... Career 
Naval Weapons Center ...................... CAreer 
NEC Information Systems, Inc. . ....... 51 
Normile Personnel. ......................... Career 

Ohio Medical . . . . . . . . . . . . . . . . . . ..... CAreer 
Okidata Corp. . ...... 177 
Olivetti . . . . . . . . . . . . ...... 185 
Omni byte Corp .......................•........ 250 
Opportunity Unlimited ....... CAreer 

PerSci , Inc. . ... 175 
Phoenix Digi tal Corp ........................... 190 

See pages 254·267 for Career Opportunity Advertisers 

Point 4 Data Corp. . ... . .... . ... 129 
~am .. . .. . . . ..... 1 ~ 
Prime Computer, Inc. . .. 245 
Printek Corp .................................. 20 1 
Printonix, Inc. . .................. 228·229 

Quantum Corp. . 79 

Radgo Sales . . 142 
Ramtek Corp. . . . . . . . . . • . . . t37 
Rational Data Systems ......... 161 
Remex (Div. Ex·Ce//-0) ... 41 
Renta l Electronics. . . 221 , 223, 225 
Rockwell. . ... 70 
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RSVP . Career 

Saturn Systems .. . . . . . . . . . . . . 1% 
Shugart Associates . . . . . . . . . . . ........... 60-61 
Scientific Magnatron ics ............ . . • ........ . 206 
Scientific Micro Systems ....... 92 
Scientific Systems Services .... 233 
SD Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
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Sylvannia Tech School . 
Syncom ...................... . . 
System Engineering Labs 
Systems Group 

Taft Personnel . . ........ . . . ..... Career 
TEAC Corp. . ....... 244 
Telesensory . . . . . . . . . . . ............ 50 
TeleVideo , Inc. . ........ 98, 239 
Telex Corp.. . . 226 
Teleray (Div. Research , Inc.) . . .......... 169 
Texas Electronic Instruments . . . 21 
Texas Instruments Inc. . 1, 12, 251 , Career 
3M Co. . 36·37, 96·97, 106 
Three Phoenix Co. . . . 220 
Three Rivers Computer Corp. . . ....... 131 
Trans Net Corp. . . . . . . . . . . . . . . . . . . . . . . 54 

United Systems Corp ........... . .. . . . . . ... ..... 252 
Universal Data Systems, Inc. . ....... 241 
U.S. Instrument Rental .........•............... 235 

Vector Graph ic, Inc. . 46 

Wallach Associates 
Weir Personnel . .. 
Wespercorp . 
Western Telemat ic, Inc .... . ..... .. .. . . . . . . 

.. . Career 
. Career 

.. 224 
. 216 

. .. 243 

... 216 
....... 142 
. ... Career 
. .. 124-125 

Westrex Co. 
Wigglesworth 
Wild Hare 
Fred Williams Assoc . 
Wical . 
Zentec Corp . . . 179 
Zilog , Inc ................................. 104·105 

This index is provided as an additional service. The publisher does not assume any liability for errors or omissions. 

REGIONAL SALES OFFICES 

BOSTON 

John J. Fahey, 
Eastern Reg ional Manager 
221 Columbus Avenue 
Boston , MA 02116 
(617) 536-7780 

NEW JERSEY 

Joseph F. Fitzhugh , 
Regional Manager 
262 East Main Street , Room 202 
Rockaway , NJ 07866(201 ) 625-9225 

CHICAGO 

Charles Durham , Jr., 
Regional Manager 
15 Spinning Wheel Rd .-Suite 224 
Hinsdale, IL 60521 
(312) 654-2390 
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DENVER 

John Huff , 
Regional Manager 
270 St. Paul Street 
Denver, CO 80206 
(303) 388-4511 

DALLAS 

Don Ward 
Regional Manager 
4100 McEwen Rd. , Suite 225 
Dallas , TX 75234 
(214) 980-0318 

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 

ENGLAND PHILADELPHIA 
Ian Hardman Richard W. Molden, 
Systems International Regional Manager 
Quadrant House, 999 Old Eagle School Rd . 
The Quadrant Wayne, PA 19087 
Sutton Surrey, SM2 5AS (215) 293· 1212 
England 

SAN FRANCISCO 

LOS ANGELES Frank Barbagallo , 

Robert Billhimer, 
Regional Manager 

Regional Manager 
Sherman Building , Suite 1000 
3031 Tisch Way 

5670 Wilshire Boulevard San Jose, CA 95128 
Los Angeles , CA 90036 (408) 243-8838 
(213) 933-9525 

Career Opportunities 

ORANGE COUNTY Lynn George 

David E. Pearson, Recruitment Advertising Director 

Regional Manager Peggy Gordon 

2021 Business Center Drive Recruitment Advertising Manager 

Suite 208 1200 Summer St. , Suite 307 
Irvine, CA 92715 Stamford , CT 06905 
(714) 851 -9422 (203) 327-6772 
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You can actually see the superior 
print quality when you use C. Itoh's 
new daisy wheel impact printers. 
Besides clear and crisp print char
acters, you also get the throughput 
performance you're looking for, at 
prices never before available to quan
tity buyers of Daisy Wheel printers. 

C. Itoh's Starwriter offers you a 
print speed of 25 cps while the Star
writer II operates at 45 cps. Both 
machines incorporate the latest 
LSI technology and utilize an 
easy-to-change industry standard 
96-character wheel. Starwriter 
printers are the perfect choice for 
multilingual and multi-discipline 
applications. 

The two Starwriter models also 
feature self-test capabilities and a 
programmable VFU. You'll be 

t(loll lllllotllll"f[ l\ltt""J 
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able to print up to 163 columns on 
multiple copies and you can process 
paper widths to 381 mm (15"). Both 
models are equipped with front panel 
indicator lamps and switches. 

You can put our printers to work 
the minute they're delivered. They're 
plug-compatible and meet either the 
industry standard parallel interface 
specifications or serial RS 232 C with 
voltage or current mode capacity. 

So if you're looking for perfection 
in printing, let our Starwriters do the 
job. All printers are backed by C. Itoh's 
warranty and nationwide service 
organization. For more information, 
contact C. Itoh Electronics, Inc., 5301 
Beethoven Street, Los Angeles, CA. 
90066; Tel. (213) 306-6700. Chicago 
Office : 240 E. Lake Street, Suite 301-A, 
Addison, IL 60101; Tel. (312) 941-1310. 
New York Office : 666 Third Ave., New 

York, NY 10017; Tel. (212) 682-
0420. Dallas Office : 17060 Dallas 
Pwky., No. 108, Dallas, TX 75248; 
Tel. (214) 931-0177 . 

<aE C. ITOH 
ELECTRONICS, INC. 

One World of Quality 

CIRCLE NO. 157 ON INQUIRY CARD 




