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The choice of hundreds of minicomputer users 
Give your minicomputer the added benefit and flexibility of economical, high-capacity storage with 
BULK MEMORY from Dataram. 

The only company to offer both core and semiconductor BULK MEMORY systems for 
minicomputer users, Dataram today has hundreds of BULK CORE and BULK SEMI users 
throughout the world, in use in applications that range from process control and data acquisition to 
disk swapping and main memory expansion. Utilizing capacities from 256KB to 16 MB, and 
featuring -

* Controllers for DEC, Data General, Perkin-Elmer, and ROLM minis * Dual-port capability 
* Core or semiconductor technology * Built-in Self Test 

BULK MEMORY from the leader. Capability you can use. And only from Dataram. Now. 

Find out today how BULK CORE and BULK SEMI can help you get more out of your 
minicomputer. Contact Dataram at 609-799-0071 . 

Princeton Road 
Cranbury, New Jersey 08512 

609-799-0071 TWX: 510-685-2542 

can..: Ahearn & Soper Ltd . Alberta, Bnt11h Columbia. Ontario, Quebec • Flnlend: Systek OY. 737·233: F,._, YREL . 956 81 42 • 
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lorMI: Minix Computers & Systems Ltd 03·298783 • J_,: Matsushita Electric Trading Co Ltd . 03 (435) 4501 
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Convergent Technolog ies, Inc, has 
combined microprocessor technology and 
affordable Winchester storage to make 
distributed information processing-with a 
complete CPU, main memory and mass 
storage for each user-a low-cost reality. 
Seep. 85. Photo by Don Shapiro, courtesy of 
Convergent Technologies. 
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85 TECHNOLOGIES CONVERGE IN MULTIFUNCTION SYSTEM 
a microprocessor, math co-processor and operating system. 

97 MICROCOMPUTER OPERATING SYSTEMS COME OF AGE 
users now demand systems that rival more powerful minicomputers. 

121 MULTIPROCESSING NETWORKS VS. MAINFRAMES .. systems built 
around microprocessor-based information stations. 

132 A REMOVABLE LYNX . the DP-100 combines removable-cartridge 
Winchester technology with 11 M-byte floppy-sized disk drives. 

137 A TRANSPORTABLE SEED ... data base management system can be 
transported from microcomputers to minicomputers and mainframes. 

147 MICROCOMPUTERS ARE SUPPLANTING FRONT-END PROCESSORS 
microcomputer-based communications handlers are easy to use. 

MINI-MICRO WORLD . 

13 IEEE STANDARDS MOVING, BUT NOT WITHOUT SOME DELAYS 
some subcommittees try to keep standards efforts alive. 

17 SINGLE-BOARD CONTROLLER TIES DISK AND TAPE DRIVES . 
Spectra Logic Corp. 's offering provides dual functions. 

26 IBM GETS THE BUGS OUT, HAS SYSTEMl38 BACK ON TRACK 
and customers say it was worth waiting for. 

32 SYTEK JUMPS INTO THE HARDWARE MARKET . with the System 20, 
a packet-switching network that operates with cable TV links. 

40 MASS. SOFTWARE TAX PLAN COULD HAVE BROAD IMPACT . 
officials debate issue of taxing software as tangible personal property. 

55 68000-BASED BOARD FAMILY LAUNCHED BY MOTOROLA with the 
VERSAmodule monoboard microcomputer and a software package. 

58 H-P ADDS TWO TERMINALS TO ITS INTELLIGENT DISPLAY LINE . 
aimed at text editing, program development and data entry. 

67 HOME INFORMATION SYSTEMS: THE BIG PUSH BEGINS 
Shack's TRS-80, the first such device for the U.S. market. 
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71 DATA-COLLECTION SYSTEM AUTOMATES RACETRACK BETTING . 
at a lower cost than that of a mainframe OTB system. 
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Data Systems Design's 
DSD 880 

Introducing the DSD 880 -
A DEC-compatible 

disk system combining 
eight-inch Winchester and flexible disks 

For DEC users who need more capacity and performance than a dual RX02, 
the DSD 880 now offers a more cost effective alternative than a dual RL01. 
Consider these benefits offered by the DSD 880: 

• significantly lower initial and total life-cycle costs 
• the reliability of a Winchester, with 7.5 Mbytes, emulating RL01 
• the removability of a flexible disk, with 1 Mbyte, emulating RX02 
• valuable saving in rack space (5%'' vs. 21" for dual RL01) 
• unique "hyperdiagnostics" enabling fast and easy trouble-shooting to the 

modular level 
• built-in bootstrap eliminating the need for an expensive DEC bootstrap board 

and saving a backplane slot 
• one half-quad backplane slot vs. two quad boards for the RLV11 
• versatile interface card for easy integration with any LSl-11 backplane, unlike 

DEC's RLV11 interface that needs a special backplane and cannot 
be used with the VT 103 terminal 

Compare for yourself and see why nothing compares to the DSD 880. 

~ 
The Intelligent Alternative to DEC Disk Systems 

To get more information on the DSD 880 call or write: 

CORPORATE HEADQUARTERS: 
2241 Lundy Avenue 
San Jose. CA 95131 
TEL: ( 408) 72 7-9353 
NIX: 910 338-0249 

WESTERN REGION SALES: 
2560 Mission College Blvd .. Suite 108 
Santa Clara. CA 95051 
TEL: ( 408) 727-3163 
NIX: 910 338-0249 

EASTERN REGION SALES: 
51 Morgan Drive 
NOIWOOd. MA 02062 
TEL: (617) 769-7620 
NIX: 710 336-0120 

INTERNATIONAL SALES: Australia. Melbourne (03) 543-2077. Sydney (02) 848-8533; Conada (416) 625-1907; Denmark 01/83 34 00; 
Finland 90/88 50 11; France 01/956 81 42; Israel 03/ 298783; Italy 02/ 4047648; Japan. Osaka (06) 323-1707. Tokyo (03) 345-1411; 
Netherlands 020/45 87 55; New Zealand 693-008; Norv.oy 02/78 94 60; Sweden 08/38 03 70; Switzerland 01/730 48 48; United 
Kingdom 01/2077-1717; West Germany and Austria (089) 812 6005. 

® Registered trodemak d Digital Equipri'enl Corporation 
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A whole world. Because our parent company, 
C. Itoh Co., Ltd. (pronounced "C. Eetoe") is a multi
national organization with resources and subsid
iaries located in every corner of the globe. 

As C. Itoh Electronics, Inc., we're fortunate to 
be part of this international network. It lets us seek 
out quality materials and technologies wherever 
they can be found. And for a company that special
izes in computer peripherals for the OEM, that's just 
as important as price or the capability to deliver. 

Today, we're offering the latest designs in dot 
matrix and daisy wheel printers, card readers, CRT 
monitors, floppy disk drives, and a lot more. 

We're also seeing to it that our 
OEM customers get all the support 
they need. The engineering support 
to solve their system integration 
problems. Plus complete documenta
tion and a service network that oper-

ates repair and refurbishment stations nationwide. 
So when you deal with us, you can be sure you're 

doing business with people who are dedicated to 
the OEM. And a company whose parent organization 
has been around since 1858. 

Our goal? To become the best OEM peripheral 
source in the country. Because with all our inter
national connections, we haven't forgotten what our 
motto promises: One world of quality. 

For information on our product lines for the OEM 
computer systems manufacturer, contact C. Itoh 
Electronics, Inc., 5301 Beethoven St., Los Angeles, 
CA 90066, Tel. (213) 390-7778; Midwestern Regional 

Office: 240 East Lake St., Suite 
301-A, Addison, Illinois 60101, 
Tel. (312) 941-1310; Eastern 
Regional Office: 666 Third Ave
nue, New York, NY 10017; 
Tel. (212) 682-0420. 
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SHUGART SCHEDULES DELIVERIES OF SIA-IN. FLOPPIES 

Look for Shugart Associates to introduce its first 96 track-per-in., 5%-in. floppy-disk drives 
this month, following a showing in Paris at SICOB in September. A spokesman for the 
Sunnyvale, Calif., company says the double-sided model, the SA460, will use the firm's "bi
compliant'' head, the mechanism that was recently the object of controversy with rival drive 
maker Tandon Magnetics, Inc. The single-sided drive, the SA410, will use Shugart's standard 
head mechanism, the company says. Both drives will be available in single- or double-density 
versions. Evaluation units of both drives will be ready by the end of this year, with 
production quantities being shipped the first quarter of 1981. The company spokesman says 
that in 100-unit quantities the SA460 will sell for $400, and the SA410, $325. 

WANG CHALLENGE TO IBM DISPLAYWRITER IS IMMINENT 

Wang Laboratories' challenge to the IBM Displaywriter-a low-end stand-alone word
processing system (MMS, August, p. 35)-is already being offered to large Wang users, 
according to industry sources. The Lowell, Mass., company is expected to introduce the as
yet-unnamed product the first week of December, according to a company source. However, 
large users that order in quantity may have systems delivered by the end of November. The 
system is a stand-alone work station that is expected to use minifloppy-disk drives and a Z80 
microprocessor. It will have printer and communications options. It can serve as a backup 
for Wang's large OIS systems and for archiving functions on those machines. The system will 
probably have a 48K- or 64K-byte backup capacity, and can also act as a stand-alone word 
processor. One source notes that-at $6000 to $8000-the product will cost less than the 
Displaywriter. According to one industry analyst, the system can draw on existing Wang 
word-processing software that has been in the field for three to four years. 

TEKTRONIX UNVEILS THREE MICROCOMPUTER DEVELOPMENT SYSTEMS 

Three new microcomputer development systems being introduced this month by Tektronix, 
Inc., indicate the Beaverton, Ore., company's commitment to that market. The new family is 
called the 8500 modular MDL series; the first member is the single-user 8550, which sells for 
$14,300 and can be ordered now. The 8550 can emulate 23 8-bit microprocessors, and will 
soon be able to emulate the Intel 8086, Zilog Z8001/2 and Motorola 68000 16-bit processors. 
The 8560 multi-user system and 8540 host computer versions of the Tektronix development 
systems will follow the 8550 next year. All three family members are fully compatible with 
each other, including software support and all the multivendor microprocessor emulation 
packages Tektronix offers. Users of existing Tektronix 8002A and 8001 development labs can 
also run their emulator software on the 8500 series. 

HIGH- AND LOW-END WINCHESTERS SET FOR 1981 

With venture capital funding firmly in hand, one-year-old Ontrax Corp., Sunnyvale, Calif., 
plans to have its first product offering-a high-end 116M-byte 8-in. Winchester-disk drive
available for evaluation by February. The drive reportedly will incorporate a patented 
actuator that is faster, more accurate and easier to produce than conventional voice-coil 
motors found on most Winchester drives, and will incorporate an as-yet-unspecified servo 
concept. Ontrax's 3350-technology hardware will use 210-mm media, and will come with 
power supply and controller. The drive will be available in three versions-29M, 58M and 
116M bytes, each with five platters . ... Also due next year is a low-end Winchester, 
reportedly a 5%-in. device, from the two-month-old Rotating Memory Systems, Inc. Also 
located in Sunnyvale, RMS now employs 12 people and is privately funded. The company 
plans to introduce its product line at next year's National Computer Conference in Chicago. 
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ADDS WILL MARKET REALITY-COMPATIBLE SYSTEM 

Applied Digital Data Systems, Inc . (ADDS), has targeted another niche to further its 
expansion into the small business systems market. At next month's COMDEX dealer show in 
Las Vegas, the Hauppauge, N .Y., CRT terminal maker plans to unveil a Z8000-based 
microcomputer system compatible with Microdata Corp . 's Reality business system. The new 
system will use 14-in. Winchester disks supplied by Shugart and Memorex, and will cost 
roughly half as much as the minicomputer-based Reality system, according to Brian 
Wiltshire, vice president and general manager of the recently formed ADDS systems division . 
Wiltshire says prices on the ADDS system will range from $20,000 to $50,000, while the 
Reality system sells for $50,000 to $150,000. ADDS is aiming the new system at the some 40 
small business system dealers that have been adding applications software to Reality systems 
and reselling them to end users . " Those dealers desperately want a lower-priced system to 
broaden their market," Wiltshire says . 

8 

WESCON'S EMPHASIS IS ON BOARD-LEVEL PRODUCTS 

Microprocessors and microcomputer board-level products got considerable attention at the 
recent Wescon show in Anaheim, Calif. Among the more important developments at the show 
were Hitachi America Ltd.'s announcement that its HD68000 alternate-sourced version of the 
Motorola Semiconductor 16-bit microprocessor will be available in sample quantities in 
December . A DMA controller chip for 68000-based systems will follow from Hitachi in the 
third quarter of 1981. ... For its part, Motorola unveiled the first of a new 6800 family of 
8 -bit CMOS microcomputer parts, built around the MC146805E2 microprocessor, which is 
available from stock, along with seven peripheral chips in the family ... . 

Intel Corp. announced that it is sampling a 10-MHz version of its iAPX-86 microcomputer, 
the 8086-1. The Santa Clara, Calif., company claims that the 8086-1 is the fastest 16-bit 
microcomputer available . Benchmarks, says Intel, indicate that the 8086-1is15 to 20 percent 
faster than competitive 16-bit microcomputers .Intel also announced the availability of two 
"numeric microprocessor" chip sets . The two-chip iAPX-86/ 20 pairs an 8086 CPU with an 
8087 math co-processor. For 8-bit bus applications, the company's iAPX-88/ 20 joins an 8088 
with the 8087 .... Zilog, Inc. , Cupertino, Calif., has applied its Z-Net network technology to 
microprocessor development with Z-Lab . The networked development system is designed for 
users developing products based on the company's Z8, Z80 and Z8000 microprocessors . Built 
around a new Z80-based program development station, the system also incorporates 
components introduced with Z-Net last May, specifically, the SDS 2 / 01 shared-data station 
and the NST 2 / 01 network station transceiver . 

Piiceon, Inc. , said it would begin delivering its Sword-100 intelligent terminal before year
end. The San Jose, Calif., firm's 8086-based device is aimed at the word-processing and 
distributed-processing markets . The system includes local memory-as much as 64K bytes of 
RAM and 2K bytes of ROM-two Qume double-sided, double-density floppy-disk drives, data 
rates as high as 19.2K baud and a 5280-character screen .... Wescon organizers hoped to 
attract more than 60,000 visitors to this year's show, and they succeeded. Total attendance 
was 63 ,520, the number to beat next year when the conference meets in San Francisco's 
Brooks Hall. 

DEC READY TO ANNOUNCE NEW VAX FAMILY MEMBER 

The second entry in Digital Equipment Corp. 's 32-bit VAX computer family is expected to be 
unveiled Oct. 21 at DEC's Hudson, Mass., facility. Typical configurations of the new system, 
designated the VAX-111750 , are said to be priced at just 40 percent of the price of similar 
configurations of the VAX-11 / 780, the original VAX product, which was announced exactly 
three years ago this month. DEC officials won't comment on the pending announcement, but 
the 750 is said to make extensive use of semiconductor gate-array technology in its logic 
portions , achieving a level of integration that allows the number of integrated circuit 
components to be reduced by a factor of about eight to one compared with the 780. 
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Imagine a computer-aided 
graphics system that interfaces directly 
to the mind's eve, that takes a 
designer's visual perception of his 
design and does everything but weld 
it together. 

Manufacturing and Consulting 
Services, Inc. has done it with their 
AD-2000 software package ... CAD/ 
CAM software that does it all - from 
design to fully annotated drawings 
to complete numerical control tapes. 
It can even calculate and assemble a bill 
of materials for an entire project. 

The visual interface that enables 

the designer to communicate 
directly with the computer is a 
Megatek vector refresh terminal. 
Dr. Patrick Hanrattv. MCS president, 
tells whv. 

" Megatek's refresh display is an 
extremely powerful tool for visualizing, 
manipulating, experimenting and 
altering design parameters. 

" Megatek systems interface 
easily to a broad range of computers 
and enhance the engineer's feeling 
of direct interaction with his design '.' 

Dr. Hanrattv summarized his 
enthusiasm for Megatek 

with this graphic 
display of confidence: 

"Customers for our software pack
age can select any graphics terminal 
they want. A large percentage choose 
Megatek. Price/performance is the 
reason whv. If I were going to put down 
dollars for a production refresh ter
minal, I'd put my money on Megatek'. ' 

For details call or write Megatek 
Corporation, 3931 Sorrento Valley 
Boulevard, San Diego, California 92121. 
(714) 455-5590. 

MEGATEK/ Ji. 
HIZZ.~D 
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CalComp Can Show You 
New from CalComp ... 
Graphic 7 Display System 
and Talos Digitizers. 

With the broadest product line in 
the industry, CalComp represents a 
single source for almost every type 
of computer graphics device avail
able. That means we have all the 
alternatives from which to choose. 

Now CalComp brings you two 
more alternatives to help you meet 
your operational needs: The 
Graphic 7 stroke-refresh display 
system and Talos digitizers . 

The Graphic 7 combines the 
latest technological features, 
including dual microprocessors, 
complete graphics support software 
and stroke-writing capabilities to 
give you all the benefits of 
interactivity, high quality image 
and operational ease. 

Talos highlights its long line of 
fine digitizing devices with two new 
products, the Wedge and the 800 
Series, each with advanced 
electromagnetic technology. The 
Wedge, with a five-degree sloped 
surface gives you greater operating 
ease. And the 800 Series, available 
in a variety of tablet sizes , allows 
for dual tablets, cursors and 
multiple interfaces for your varied 
applications. 

Everything you need for 
most applications. 

Whether for engineering, scientific, 
or business applications, you can 
be sure there's a CalComp product 
for you. Our family line of drum 
plotters includes a full range of 
sizes from desk tops, to our biggest 
drum plotter yet, the Model 1065 
with an impressively large 72" 
drum. 

For cut sheet applications, 
CalComp's full line of beltbed 
plotters delivers quality resolution 
and high throughput. Like our 
Model 970, the newest and biggest 
in our beltbed series, which gives 
you large 52" x 80" size plots 
usually associated with flatbed 
plotters. 

Flatbed plotters still play an 
important role in dozens of 
applications. The CalComp 
Model 7000 high performance 
drafting system features our 
programmable controller for added 
flexibility. 

If your operation handles large 
volumes of work, and you find 
more and more valuable time is 
spent performing job management 
functions rather than creative 
tasks, you may want to consider 
CalComp COM units. COM gives 
you all the advantages of 
organizing, compacting and storing 

Circle the following Reader Se rvice Numbers for more information . EPPs : No . 21 
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reams of output on readily 
accessible microfiche, 35mm 
aperture cards, or 35mm and 16mm 
film. 

CalComp 11" and 22" electrostatic 
plotter/printers offer an affordable 
solution to many applications 
requiring high speed production, 
and can also function as a high
speed line printer, while clear 
mylar media furnishes finished 
drawing quality. 

What's more, our extensive 
library of application software 
packages and CalComp supplies 
(we can provide all types of 
drawing media and pens), make us 
your true source for everything 
you'll need in computer graphics. 

; Graphic 7: No. 22 
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All the Alternatives. 
CalComp support 
at any point. 

The all-professional, factory
direct, CalComp team, starting 
with your CalComp sales 
representative, is there to give you 
all the help you may need at any 
point in your computer graphics 
operation. 

From the beginning, your 
CalComp sales representative can 
analyze your operations and offer 
consultation and in-depth product 
information to help find the best 
alternatives for your immediate 
and long-range needs. CalComp 
field systems analysts - the largest 
such group in the industry - can 
help put your system into operation 
and show you how it can 
significantly increase productivity 

to give you a fast return on 
investment. 

Plus, CalComp offers the largest 
network of field service engineers 
in the industry to handle 
installations and to provide quality 
maintenance and repair service. 
With our unique one year warranty 
on parts and labor - that covers 
all CalComp products -you know 
you're getting the most complete 
service and support network there 
is. And because CalComp has sales 
and service offices throughout the 
world, we can give you the 
assistance you need - fast. 

Choose the best of all 
altematives: CalComp 

You 're getting the best of all 
alternatives with CalComp. The 
broadest product line, the broadest 
range of experience, and the 
broadest network of sales and 
service professionals in the 
industry. And that adds up to the 
broadest scope of possible solutions 
to your computer graphics needs . 

We'd like to show you how any of 
the CalComp alternatives can help 
improve your operations. For a full 
line brochure highlighting the 
features and benefits of CalComp 
products, contact your nearest 
sales office. Or write: 

; Plotters: No. 23 ; Talos Digitizers: No. 24 ; COM: No. 25 
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California Computer Products, Inc. 
2411 West La Palma Avenue 
Anaheim, CA 92801 

Graphics Sales Offices: 
Tempe, AZ: (602) 894-9468; 
Orange, CA: (714) 978-7111; 
Santa Clara, CA: (408) 727-0936; 
Englewood, CO: (303) 770-1950; 
Norcross, GA: (404) 448-4522; 
Schaumberg, IL: (312) 884-0300; 
Shawnee Mission , KS : (913) 362-0707; 
Metairie, LA: (504) 833-5155; 
Waltham, MA: (617) 890-0834; 
Southfield, Ml: (313) 569-3123; 
Bloomington, MN : (612) 854-3448 ; 
St. Louis, MO: (314) 863-2711; 
Woodbridge, NJ: (201) 636-6500; 
Fairport, NY: (716) 223-3820; 
Cleveland, OH: (216) 362-7280; 
Dayton , OH: (513) 276-5247; 
Tulsa , OK: (918) 663-7392; 
Portland , OR: (503) 241-0974; 
Pittsburgh , PA: (412) 922-3430; 
Wayne , PA: (215) 688-3405; 
Dallas , TX: (214) 661-2326; 
Houston, TX : (713) 776-3276; 
McLean, VA: (703) 442-8404; 
Bellevue, WA: (206) 641-1925 

California Computer Products, Inc. 
2411 West La Palma Avenue 
Anaheim, California 92801 
Telephone (714) 821-2011 
TWX 910-591-1154 
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League 
Champion. 

AMF scores with 
Tl's 820 KSR. 

Teamed with AMF's 
MagicScore® and DataMagic® 
computerized systems, Tl's 
OMNI 800* Model 820 
Keyboard Send-Receive Data 
Terminal offers bowlers full 
league secretarial services. 
Within minutes after a match 
is completed, this desktop 
model prints out updated 
team standings, scores, aver
ages and number of games 
played, all at a responsive 150 
characters-per-second. And 
the 820 KSR's clear, multiple 
copies make it easy for both 
managers and bowlers to ref
erence league reports. 

The 820 KSR is also a 
valuable promotional aid. With 
its easy-to-use typewriter
like keyboard, proprietors can 
enter collected demographic 
information about bowlers. 
Stored in the host computer, 
the information is easily 

referenced 
through printouts provided 
by the 820 KSR. And with 
flexible options like forms 
control, the versatile 820 KSR 
can be used to generate 
labels for mailings to selected 
bowlers when tournaments 
or new leagues are forming. 

A real cost and time
saver, the 820 KSR is also 
proving itself a winner with 
businesses like banking, real 
estate and insurance. 

TI is dedicated to pro
ducing quality, innovative 
products like the Model 
820 KSR. And Tl's hundreds 
of thousands of data terminals 
shipped worldwide are 
backed by the technology and 
reliability 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 representatives, and 
TI-CAREt, our nationwide 
automated service dispatch
ing and field service manage
ment information system. 

For more information on 
the 820 KSR, contact the 
TI sales office nearest you 
or write Texas Instruments 
Incorporated, P. 0 Box 1444, 
MIS 7784, Houston, 
Texas 77001, or phone (713) 
937-2016. In Europe, write 
Texas Instruments, M/S 74, 
B. P. 5, Fifty Years 

of Villeneuve- Innovation 

Lou bet, ~
0 

06270, U! 

France. 

*Trademark of Texas Instruments tService Mark of Texas Instruments Copyright © 1980, Texas Instruments Incorporated 
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IEEE standards moving, 
but not without some delays 

spin-off of another standard, the 
future bus, proposes a 
manufacturer- and processor
independent bus optimized for 16-
and 32-bit data paths. The 
subcommittee recently changed the 
original pin-out configqration and 
chose to specify the bus on a single 
connector. Allison hopes to present 
the final draft to the standards 
committee by next spring. 

Efforts by the IEEE's Computer 
Society to establish standards for 
microprocessors-especially for bus 
structures, networks and 
languages-are, for the most part, 
moving along well. Several of the 
subcommittees are ready to publish 
final drafts of their standards. Some 
are waiting for comments on their 
preliminary drafts. Others, con
fronted by diverse problems, are 
trying to keep much-needed 
standards efforts alive. 

Three of the 11 subcommittees 
expect to publish a final version of 
their standards within the next 
three to six months. One of these is 
the s-100 backplane (IEEE task 
number P696) group. Chairman 
Howard Fullmer says he hopes to 
submit a final draft to the IEEE 
Standards Board-the IEEE body 
with final approval power-this 
month or next. "We have one more 
decision to make before we're happy 
with the final standard," he says. 

Hoping to end the chaos brought 
about by the proliferation of 
incompatible s-100 products, the 
s-100 bus standard as established by 
the IEEE specifies all mechanical, 
electrical and timing requirements. 
It will handle 16-bit data transfers 
and 24-bit memory addressing, as 
well as define DMA and bus-master 
arbitration protocols. A double-size 
card format is optional. According 
to Fullmer, some companies have 
already built products following the 
proposed standard, and they work 
well. 

Also ready for publication this 
month is the system bus standard, 
P796, which is an attempt to 
eliminate the ambiguities of Intel's 
Multibus-the de facto 8-bit system 
bus. Subcommittee chairman Rich 
Boberg says, "We've been ready for 

The IEEE's backplane bus subcommittee 
anticipates publication of its standard by 
early next year, says Andrew Allison. 

publication for a long time." Boberg 
has set Nov. 1 as the deadline for 
comments on the standard, and 
hopes to submit a final version to 
the IEEE standards committee by 
December or January. 

The system bus is a "slightly 
modified version of the Multibus," 
Boberg explains. The subcommittee 
has added the concept of compliance 
levels, he says, which will permit 
the bus to operate with 8- and 16-bit 
processors. The system bus will be 
able to address 16M bytes via 24 
address lines, he says. System-bus
compatible boards will have to 
include literature that states that 
their compliance levels are 796-
compatible, says Boberg. 

The backplane bus subcommittee 
anticipates publication of its 
standard by early next year, says 
chairman Andrew Allison. P896, a 

The local area network subcom
mittee, another offshoot of the 
future bus, met in August to vote on 
some of the functional requirements 
for its standard. Chairman Maris 
Graube says the standard will 
permit various devices to communi
cate with one another "over a 
reasonable distance, about 1 
kilometer, and at a reasonable 
speed of about 5M bps." 

Graube's committee has been 
broken into three smaller groups, 
and each has defined one aspect of 
the overall standard: a linked 
protocol, an addressing scheme and 
a basic network architecture. There 
is agreement on the network's 
interface specifications, he says. 

Graube says the committee has 
evaluated some of the commercially 
available networks, such as Zilog's 
ZNet, the proposed Ungerman-Bass 
Net-One and Xerox's Ethernet. He 
is careful to say that the committee 
is not blessing any one of these 
products, but "we are listening to 
what they have to say." He says 
that the final standard may 
incorporate some aspects of each, 
however. 

He expects to have final technical 
specifications prepared this month. 
Semiconductor houses can begin 
designing their local area network 
chips based on these specifications, 
Graube says. Among the semicon
ductor companies represented on 
the subcommittee are American 
Microsystems, Inc., Western Digi
tal, Inc., Motorola, Texas Instru
ments Inc. and Intel. 
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Graube thinks that the committee 
will agree on the "language of the 
standard by next spring," but he 
doesn't expect a final standard for at 
least another year. 

Although not quite ready for 
publication, the assembly language 
mnemonics subcommittee (P694) 

has been active as well. P694 

intends to establish a common set of 
instruction names and mnemonics, 
plus conventions for naming new 
instructions for microprocessor 
assembly languages. 

"We got a less-than-positive 
reaction to our December draft," 
says chairman Wayne Fischer. 
"Those responding preferred an 
all-consistent operand ordering 
system." According to Fischer, such 
a system would have operands 
following a source-destination se
quence. The best example, he says, 
would be a "load-store" command. 
The latest draft will include a 
consistent operand ordering sys
tem, Fischer says. "We're adding 
extensions for 16- and 32-bit 
processors, as well," he explains. 
He expected the draft to be 
completed by the end of last month, 
but he does not foresee publication 
for perhaps six months. 

The floating-point subcommittee 
plans to have a revised version of its 
standard P754 ready for publication 
in late fall or early winter. The 
original draft appeared in the 
October, 1979, issue of the ACM's 
Signum News. "We went out for a 
mail ballot last May," says chairman 
Dave Stevenson, "and we've just 
finished considering all the sugges
tions received." The revamped 
proposal will be published to a 
wider audience for a broader 
response, he points out. The 
floating-point standard addresses 
the need to specify methods of 
implementing binary floating-point 
arithmetic on a single chip. 

The high-level language (P755) 

subcommittee is preparing a draft 
of its standard, which will attempt 
to add certain abilities to high-level 
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languages (HLLs) to increase their 
flexibility among processors. Chair
man Dick Karpinski says the 
committee has agreed on two 
capabilities to be included in HLLs: a 
convention for calling arbitrary 
subroutines into a program or an 
operating system, and a method of 
allocating code and data to specific 

MINI BITS 

areas of memory, such as assigning 
read-only data to ROM. 

The group has been working 
primarily with BASIC, FORTRAN and 
Pascal, Karpinski points out, but he 
adds that it wouldn't be difficult to 
include PL/1, Lisp or Algol. He 
stresses that the standard won't 
make these HLLs portable, but 

INTEL UNVEILS LOW-COST DEVELOPMENT SYSTEM 

Intel Corp. has introduced a bare-bones version of its lntellec Series 11 
development system aimed at 8048 and 8085/aoaoA microprocessor users. 
Priced at $6990, the model 120 version slashes the entry-level price of Intel 
development systems by $4000, thus bringing them within a range that 
garage shops and other small operations can afford. However, the system 
limits program sizes to SK bytes and does not include high-level languages or 
an in-circuit emulator, although these items are available as extra-cost 
options. 

Other recent lntellec series product introductions include a new high-end 
system, a multistation system and a 16-bit Pascal compiler. The lntellec 
Series 111 model 286 system, which starts at $16,500, includes two CPUs-an 
8086 and an 8085-to enable users to develop both a- and 16-bit applications 
on the same machine. The model 290 multistation system supports as many 
as eight work stations, all sharing as much as 15M bytes of hard-disk storage. 
A basic system that includes a master station, shared disk and operating 
software sells for $25,105. Upgrade kits are available to convert earlier lntellec 
systems to the new configurations. The Pascal compiler, which runs on the 
new lntellec Series 111, sells for $4000. 

SMALL WINCHESTER DISKS WILL LEAD MARKET GROWTH 

Sales of moving-head hard-disk drives will grow from $3.8 billion annually in 
1979 to $9 billion by 1983-a healthy 24 percent annual growth rate. 
However, sales of OEM disk drives, whose market share was 11 percent in 
1979, will grow at an even faster rate, according to the 1980 Disk/Trend 
Report published by James N. Porter, a Mountain View, Calif., management 
consultant. The $635 report forecasts an especially strong growth for small 
Winchester fixed-disk drives. Total shipments for small (less than 30M-byte) 
fixed disks are expected to soar from 53,000 units annually in 1979to411 ,500 
by 1983. By then, Winchesters with a- and 51/4-in.-diameter disks will have 
captured a dominant 84-percent share of this market, the study forecasts, with 
14-in. drives dwindling to a mere 16-percent share. As might be expected, IBM 
will outpace all other suppliers. Porter predicts that by 1983, IBM's Piccolo 
a-in. Winchester will reach the highest annual production level of any disk 
drive in history-121 ,200 spindles. 

DAY AT THE RACES MARKS PASCAL DEBUT 

What do computer languages and bookmaking have in common? They 
both can trace their roots to Blaise Pascal, the 17th century mathematician 
and philosopher who invented the first calculating machine and was the father 
of probability theory. Thus, it was appropriate when Perkin-Elmer Data 
Systems used the promise of an afternoon at the races to lure reporters to its 
Oceanport, N.J., headquarters, which adjoins Monmouth Park race track, for 
the introduction of a Pascal language compiler. Perkin-Elmer is betting that 
the new optimizing compiler, an extended version of a proposed ANSI 
standard, will give its 3200 series machines an edge in the 32-bit 
minicomputer sweepstakes. The compiler, which generates reentrant code, 
supports separate compilation of Pascal procedures, a- and 16-bit integer 
data types and other language extensions. It's available now and sells for 
$5250, with additional copies costing $525 each. 



''Wow, you Kierulff guys 
will go through just about anything 

to deliver ADDS terminals 

'" 

on schedule!'' 
At Kierulff, our mission is to 
deliver ADDS terminals 
where you want them, when 
you want them. 

Things are getting tough and time is 
running out. You've been ordered to 
secure a top-of-the-line terminal for 
your system-one that's versatile, with 
lots of features-and they haven't 
given you much time to do it. Normal 
OEM delivery times are out of the 
question. You need help and you need 
it now. 
Single Superiority 

The ADDS ifl1?mt" 20 delivers a lot of 
features you simply won't find on most 
low cost terminals. For example, in the 
"print transparent" mode, you can pass 
the data stream directly through to 
your printer without display or action 
by the terminal itself. Plus, the 
character set for any of the six Western 
European languages is operator 
selectable. Instantly. 

The ~111 25 does all that and adds 
the convenience of a separate numeric 

keypad to speed data entry and cursor 
movement. And both give you a 
choice of dark characters on a light 
background or the reverse. 

The Smart Move 
The ~nl 30, 40 and 60 give you 

everything you'd expect in a smart 
terminal-and some things you 
wouldn't: like a separate "terminal 
status" line, visual highlighting, line 
drawing symbols and editing functions. 
And both the economical lflR/1"11130 and 
top-of-the-line ~11160 offer you the 
added flexibility of a buffered display. 

ADDS has also just introduced a 
complete new line of terminals-the 
25/1500, 25/120 and the 40/ VT-that 
fully emulates the CRTs produced by 
other major firms. 
A crash course on systems 
distribution 

Kierulff stocks the entire line of 
ADDS fil~nl terminals and can provide 
immediate, off-the-shelf delivery. We 
have a computerized inventory system 
that gives us instantaneous information 
on the stock in every one of our bases 
across the country, so when we give 
you a delivery date, you can bank on it. 
And we're right on target in other ways 
too. We offer a wide selection, line of 
credit, knowledgeable sales personnel 
and competitive prices. 

Kierulff- we're no fly-by-night outfit! 

~•1sarew1steredtrademarkufAppliedD1ic1talDataSys1ems lnc. 

lllKI KIERUiJ?F 

We're Determined. 

Boston, MA (617) 935-5134 Chicago, lL (312) 640-0200 llenver. CO (;303) 371-6500 
Florida (81'3) 576-1966 Los Angeles. CA (213) 725-0325 Milwaukee, WI (414) 784-8160 
Minnesota (612) 835-4381' New Jersey (201) 575-6750 Orange County, CA (714) 7:!1-5711 
l'alo Alto. CA <•15) 968-6292 l'hoeni,, AZ (602) 24:!-4!01 Portland, OR (503) 641-9150 
Salt Lake. CT (801) 97:!-6913 San lliego, CA (714) 278-2112 Seattle, WA (206) 575-4420 

INTERNATIONAL 
CAL IFORNIA , Compton (213) 774-7364, 2301 E. Del Amo Blvcl. 90220 
TWX: 9!0-346-6:!19, Out,icle LA Area (800) 421-2250 
NEW YORK, llauppauge. LI (516) 273-8100, 330 Motor Parkway 11787 
Telex 14:12:133 
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rather will try to mm1m1ze the 
amount of work that would need to 
be done in hardware. 

Reaction to the proposed stan
dard has been mixed, he says, with 
engineers and hobbyists showing 
the most excitement, and the 
language groups expressing a 
parochial caution about tampering 
with the languages. Karpinski says 
that the committee must develop 
the expertise to improve under
standing of the languages before it 
can proceed with the specific points 
in the standard. Regardless, an HLL 

standard is at least a year away 
from publication, he says. 

The residential future bus, or the 
home bus, has been suffering from 
the lack of a document to serve as a 
starting point, says subcommittee 
chairman Cash Olsen. The home 
bus, as its name implies, is a 
low-cost microprocessor bus struc
ture for home use. However, a 
document has now been supplied by 
Philips, a large Dutch electronics 
firm. The document describes a bus 
that the company has used in its labs 
in the Netherlands. "Basically, it 
describes a data communications 
protocol for transmission at about 
lOK characters a second," Olsen 
says. 

The Philips bus will be a useful 
starting point. "This should stir up 
interest," Olsen says, adding that 
he expects to start announcing 
meeting dates soon. 

Some of the standards projects 
are facing more severe problems 
than those of Olsen's home bus. The 
relocatable object code effort, for 
instance, is suffering from "a lack of 
both ability and commitment," 
according to chairman Tom Pittman. 
Clearly, such a standard would not 
be popular among microprocessor 
manufacturers because it would 
enable a user of one microprocessor 
to easily take advantage of the 
software of another vendor. 

Pittman's committee has no 
proposal in the works, but he hopes 
that some interest will be raised to 
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get one going. He says, "it's not 
dead yet." 

While there may still be life in the 
relocatable object code group, the 
same may not be true for two other 
standards committees. According to 
Hermann Schmid, the microproces
sor/peripheral interface (P698) 
group is "totally inactive." A name 
change had been contemplated for 
the standard, Schmid says, but 
there were also questions concern
ing that. 

Similarly, the microbus subcom
mittee is no longer operating. The 
microbus was developed by Nation
al Semiconductor Corp. as a 
protocol for interconnecting compo
nents on a single board. Chairman 
Gordon Force says the program is 
"effectively on hold." While there 
may be attempts to revive the 
standard in the future, Force says, 
"There's just not enough interest" 
within the industry. 

According to sources close to the 
subcommittee, activity on the 
standard suffered substantially 
when Force, who had been 
employed by National, left the 
company. - Larry Lettieri 

Single-board controller 
ties disk and tape drives 

A number of controller houses 
offer the hardware needed to 
support Winchester- disk drives 
equipped with storage module 
device (SMD) interfaces or to handle 
l/2-in. tape transports. But only one 
company claims to have packed both 
functions onto a single board. 

Spectra Logic Corp., a Santa 
Clara, Calif., startup firm (MMS, 

December, 1979, p. 58) designed the 
new dual-function controllers. They 
are aimed at designers planning to 
tie high-end Data General Corp. or 
Digital Equipment Corp. minicom
puters to large-capacity 14-in. 
Winchesters and backup start/stop 
or "streaming" %-in. tape drives. 

On one side, the new Spectra 
Logic offering emulates as many as 

Just 
Married 

PASCAL 
+ 

o.-eus* 
WITH 

PDB-3 
That 's right - Pascal and the 

Q-Bus• are finally together! The 
PDQ-3™ is here! 

The PDQ-3 is a fully interrupt 
driven, 16 Bit stack computer 
with up to 256 KB of memory. The 
system features direct UCSD 
Pascal P-code execution with the 
UCSD certified operating system. 
Two floppy disks come as 
standard. The Q-Bus• allows a 
wide range of peripherals to be 
connected to the computer. 

For more information call or 
write: 

ADVA NCED---

DIGITAL 
--- PRODUCTS 

7584 Trade St. 
Sen Diego, CA 92121 

[714) 578-9595 

*Trademark of Digital Equipment Corporat ion 
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the fastest 
Disc Controller 

you can get is also 
• Designed for exceptional reliability 
• Priced to fit lean budgets 
• The first with a Lifetime Guarantee 
•And more ... 
Capable of controlling up to four Storage Module Interface Disc 
Drives in any combination, the Model N6010 Disc controller fits 
all Data General NOVA, Eclipse, and DG-emulating computers. 
You get a transfer rate of 1209K Bytes per second, overlap 
seek, ADOS*, BLISS**, and IRIS*** compatibility, 32-bit ECC 
error code, a self-contained format routine ... all on a single 
embedded controller. It's new from Quentin Research, Inc., 
19355 Business Center Drive, Northridge, California 91324. 
Our telephone number is (213) 701-1006. 

SEND FOR COMPLETE INFORMATION 
Trade Names of: 

"Data General Corporation 
""IPI Corporation 

"""Educational Data Systems, Inc. 
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New FireGuard Diskette Safe. The survival of your job and business 
can depend on the safety you provide vital business records. When 
your vital records are lost in a fire, no amount of insurance will replace 
them. Odds are 3 to 1 your business will suffer a staggering-if not 
fatal- setback. 

The new FireGuard Diskette Safe is full-time. on-site fire protection 
for your company's most important asset ... its vital records. If you are 
using any diskette based system. or using diskettes for back-up of 
critical data. you should know more about FireGuard's low cost solution 
to vital records security. 

FireGuard bears a Class 125-1 hour label for fire endurance. 
Protection ability is independently certified to keep internal temperature 
and humidity safe for diskettes. other EDP media. and microforms. 

Why place your job and 
business in jeopardy when you can 
have peace of mind knowing your 
vital business records will survive a 
devastating fire. See your nearest 
Schwab insulated products dealer 
today or contact us direct for 
detailed literature. 

JOB 
SECU 

l. 

Schwab Safe Co., Inc ., 3000 Main St. , Dept. AN 
Lafayette , IN 47903, Tel. 800+428-7678 , Ex. 72 

In Indiana. phone 800+382-7532 

CIRCLE NO. 12 ON INQUIRY CARD 

Illini-Miera 
War Id 

four SOM-byte removable-pack 
3330-technology disk drives 
equipped with the widely used SMD 
interface. "Expanded emulation" 
permits the new Spectra Logic 
hardware to handle drives in the 
300M-byte range. The SMD interface 
is standard on drives such as DG's 
6067 and DEC's RM02. It is also 
commonly found in higher-capacity, 
higher-performance fixed-disk Win
chesters, such as Control Data 
Corp. 's 9730 "Mini Module" 160M
byte drive, Kennedy Co.'s 5300 
series devices, and Priam Corp. 's 
33M- and 66M-byte "Diskos" 14-in. 
3350-technology hardware. 

Most 14-in. OEM Winchester-disk drives, 
such as this Memorex Corp. model 612, are 
equipped with older SMD interfaces. 

On the other side, the new 
hex-wide controllers will emulate as 
many as eight formatted Data 
General 6021 Y2-in. tape transports, 
or an eight-drive DEC TUlO/TMll 
tape subsystem_ In both cases, 
emulation permits OEMS to use 
other higher-performance start/stop 
hardware, as well as the newer 
streaming tape drives developed 
specifically for Winchester-backup 
applications-including the recently 
announced 3200-bit-per-in. device 
from Cipher Data Products, San 
Diego, Calif. 

In all cases, the controllers are 
completely transparent to the DG 
and DEC operating systems, and will 
handle the standard utilities and 
diagnostics supplied by the mini-
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SCOUT™ has a red light. It 
does not mean what you think. 

The red light says one of 
SCOUT's boards does not 

feel well. 
Will this make you sad 

because your minicom
puter can't play anymore? 

Will the expensive 
repairman take a long 
time to get it 
fixed? 

No no, 
silly. Since 

SCOUT's ,,,.,... .~ 

ISO LITE'" 
showed you 

which card is bad, all 
you do is pull it out and put in a spare 
6.25" x 8.3" card. 

What fun! Now SCOUT can run and 
play again. And save you a lot of jack. 

Save SCOUT, save. 
Save on service --------------------, 

costs. Save on .J\.~¥. See SCOUT save. 
System COStS. \_0'("" '\~• Money.Time. And end user aggravation. Plus 

S 16 b · t ...... rO'-' other ways to save in our how-to-save-on-ave on - I ~-- maintenance primer, A Plug for SCOUT. Get 
minicomputer per- your free copy with this coupon and a busi-

ness card. Or, for immediate information 
formance. SCOUT call 714/833-8830, Ext. 455. 

starts at less than 
$1000 for a CPU' I Nc-:-:;-an-y -----T-itl_e ----

I/0, 32K Byte RAM I A-dd-re-ss ________ _ 

and card cage. I City State Zip 

Isn't saving fun? 1 ~ComputerAutomation 
Save SCOUT, save. I NAKED MINI® Division 

I Where OEM's come first. 

L 18651 Von Karman, Irvine, CA 92713 .J 
---------------------SCOUT and ISOLITE are registered trademarks of Computer Automation Inc. 
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FRESH IDEAS 
ARE GROWING AT ALTOS 

Silicon Valley, California. At one time 
few places in the world were as 
abundant with orchards. Today, no 
other area is as technologically 
fertile. And nowhere on earth is the 
business climate as prolific with 
computer innovation. 

Yet within this competitive 
environment, one microcomputer 
firm continues to grow above the 
rest. Altos Computer Systems. 
Recognized as a world leader in 
single board microcomputer technol
ogy, Altos flourishes on its ability to 
produce ideas and deliver them to 
the market while they're still fresh 
and packed with price performance 
value. 

System 
Software 

Floppy 
Disks: 

.SMb-2Mb 
And Cartridge 
Tape Back-Up 

Winchester Disk: 
14.5Mb-58Mb 

Fresh ideas like Altos· new 
ACS8000-6 / MTU single board micro
computer system with a DEi 1/4-inch 
cartridge tape back-up drive. and 
Shugart's 8-inch floppy and 14-inch 
Winchester hard disk drives, with 
total on-line capacities from 14.5 
MBytes to 58 MBytes. 

The ACS8000-6 / MTU joins 
Altos' growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM. the business 
sector, and many other end users. 
These systems range from the 
ACS8000-2 with its dual 8-inch 
floppy disk drives, to the powerful 
ACS8000-5, which is upgradable to 
any of Altos' hard disk and multi
user systems. 

Altos supports three industry 
standard operating systems: single / 
multi-user CP/ M~ OASISt and Altos' 
proprietary AMEx:· Seven high level 
programming languages are offered 
which are CP/ M or AMEX compatible. 

Ideas aren 't the only things 
growing at Altos. In three years over 
4,000 field -proven microcomputer 
systems have been shipped world
wide to an ever- increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired, expanding Altos· plot to 
over one-and-a-half acres of 
production facilities. 

Weed through the micro
computer system alternatives. No 
matter what your application. you'll 
pick Altos. 

For specific details about 
pricing or performance, call or write: 
Altos Computer Systems, 
2360 Bering Drive, San Jose, CA, 
95131, (408) 946-6700, Telex 171562 
ALTOS SNJ. 
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Packed with 
Fresh Ideas 

(Altm) 
COMPUTER SYSTEMS 

'"CP/ M is a ri:!glstered trademark of Digital Research . Inc. 
tOASIS is a registered trademark of Phase One Systems. Inc . 
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This is .3M's HCD-75 High Capacity Data Cartridge 
Drive. And the reason it's as intelligent as a computer is 
because it thinks like one. 

You see, unlike other back-up systems, the HCD-75 
is interfaced directly with the primary system by means of 
sophisticated, microprocessor electronics. When the host 
computer has data to feed, the HCD-75 starts auto
matically. When the host computer stops, it does too. And 
since the HCD-75 also positions to any location, it not 
only saves tape cost, but retrieval time as well. 

Of course, the use of 
microprocessors allows the HCD-75 
to perform a number of other 
time-saving functions, too. Like 
block replacement, so you can 
easily correct errors or change 
files which need updating. And 
fast random access, which makes 
it useful both as an 1-0 device or 
as a storage unit for low-usage files. 
All of which relieves the host computer 
from difficult timing and formatting 
problems. 

What's more, the HCD-75 features 

state-of-the-art error detection and correction capabilities. 
Even when the system is off-line, self-test diagnostic 
routines monitor its performance. And, combined with 
each of its $.32.50 high-capacity cartridges, the HCD-75 
provides a full 67 megabytes of formatted user in
formation (144 mbytes unformatted). So costly operator 
interventions are sharply reduced. 

If you're looking for a reliable, cost-effective solution 
to the problem of disk back-up, the HCD-75 

High Capacity Data Cartridge Drive is 
the system you should be thinking about. 

Not only has a lot of thinking 
gone into it. But a lot of thinking 
comes out of it, too. 

For more information, 
check the listing on the next 
page for the representative 
nearest you. Or write: Data 
Products Division/3M, Bldg. 

22.3-5E/.3M Center, St. Paul, 
MN 55144. 

THE BACK-UP SYSTEM 
THAT'S SUDDENLY WAY OUT FRONT. 



3M DA'D\ PRODUCTS 
REPRESENTATIVES 
Data Products/3M 
3M Center, 223-5E 
St. Paul, MN 55144 
612/733-8892 

WEST 
Hefte Industries, Inc. 
Los Gatos, CA 
408/264-8319 
CTI Data Systems, Inc. 
Long Beach, CA 
213/426-7375 
P.A. R. Associates 
Denver, CO 
303/355-2363 
PSI Systems, Inc. 
Altiuquerque, NM 
505/881-5000 

MIDWEST 
OASIS Sales Corporation 
Elk Grove Village, IL 
312/640-1850 
Carter, Mccormic & Pierce, Inc. 
Farmington, MI 
313/4 77-7700 
The Cunningham Co. 
Houston, TX 
713/461-4197 

EAST 
J.J. Wild of New England, Inc. 
Needham, MA 
617/444-2366 
Wild & Rutkowski, Inc. 
Jericho, Long Island, NY 
516/935-6600 
COLrINS-CO., Inc. 
Orlando, FL 
305/423-7615 

3M 
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computer vendors, says Steve 
Roberts, Spectra Logic co-founder 
and executive vice president. 

Roberts anticipates that some 
peripheral subsystem costs will 
drop dramatically if his firm's 
single-board, multifunction control-

. lers are used. "Tape subsystems 
used in high-end minicomputer 
applications have a very low duty 
cycle,'' Roberts points out. "Aside 
from archival and loading applica
tions, most are used only at the end 
of the day to run disk-drive backup 
jobs." These include applications in 
which removable-pack SMD drives 
are used, Roberts adds. One way of 
increasing the reliability of these 
older drives has been simply to let 
the packs sit permanently on the 
spindles, he says. "This practice has 
been commonplace for years." 

Dick McCormick, marketing vice 
president of Rianda Electronics, 
Anaheim, Calif., a vendor of 
tape-drive adaptors for minicomput
ers, agrees with Robert's assess
ment. "Tape subsystem utilization 
at these sites is very low,'' he says. 

"Typically these drives are used 
only five to 10 percent of the time." 

This low amount of tape system 
use imposes a significant cost 
penalty on the user, says Roberts. 
Until the introduction of his firm's 
multifunction controller, he main
tains, users planning tape and disk 
drives were forced to buy two 
controllers--one for each device. 
The price for such a combination 
could exceed $10,000 he says. 

In comparison, Spectra Logic's 
Spectra 20 (for DG Nova and Eclipse 
minis) is priced at $5800 in 
single-unit quantities and $4500 in 
25-unit orders. The Spectra 21 (DEC 
PDP-1 ls via a Unibus attachment) is 
priced at $5100 for one and $3900 in 
quantity. Board controllers include 
an SMD adaptor and formatter and a 
tape adaptor. Roberts says that 
tape formatters are typically 
supplied by drive makers for about 
$800 extra. 

But many industry observers feel 
that Winchester/tape interfacing 
costs may drop even lower as the 
older SMD concept gives way to 

Spectra Logic Corp., which was founded by Steve Roberts (/.) and Alan Abbott, is the first 
company to pack interfaces for both Winchester and tape drives onto a single board. 
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Hard Disk 
Made Easy 
Now you can move up to hard disk 

trouble free. Just select the XCOMP X/S 
series controller for your disk drive: SMD 

Cartridge drive, 8 inch disk bus or Shugart®' 
SA 1000. Our complete package, including first 

. class support software, will get you up and run-
ning fast. And the cost will be less than you would 

expect. We specialize in getting OEM's into hard disk 
systems. Our customers include the most successful 

ompanies in the microcomputer world. 
Move up to hard disk the easy way. 

Call XCOMP- we'll get you 
going with hard disk right now. 

XCOMP 
XCOMP, Inc. 

7566 Trade Street 
San Diego, CA 92121 

Tel. (714) 271-8730 •Telex 182786 
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newer interface standards devel
oped especially for Winchesters. 
"SMD interfaces are expensive," 
says Rianda's McCormick, indicat
ing the large amount of Schottky 
TIL components needed to handle 
SMD hardware. 

McCormick says his firm is 
looking at single-board disk/tape 
controllers for minicomputers, but 
will use a Winchester interface 
instead of an SMD interface. An 
industry-wide Winchester interface 
standard does not exist yet, and 
McCormick says it might be some 
time before one is developed. As a 
result, the SMD interface may be 
around for some time, says industry 
analyst Raymond Freeman Jr . , 
Santa Barbara, Calif. 

"Despite its higher cost, it's the 
product of the moment," Freeman 
says, "and over the next two years, 

CIRCLE NO. 16 ON INQUIRY CARD more than 60 percent of the 14-in. 
_ _ _________________________ _j Winchesters shipped into the OEM 
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OUR DISKS 
ARE FLEXIBLE. 

OUR 
STANDARDS 

AREN't 
We certify every Ectype™ fl exible disk we make. 

Not every other one. For fu ll details, call us 
at 605-996-8200. 

SYNCeM® 
Your flexible alternative 

P. 0 . Box 130, Mitchell , South Dakota 57301 

© 1980 Syncom, d1v1s1on Schwan 's Sales Enterprises, Inc 
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market will be equipped with it." 
Fred Cox, president of Emulex 
Corp., I rvine, Calif., agrees, 
pointing out that the SMD interface 
will remain the standard for larger 
drives. "It's impossible to conceive 
of its dying out," he says. "You can 
expect it to continue for a long 
time-€specially through the life 
cycle of 14-in. SMD and Winchester
disk drives." 

Others, however, feel that its 
dominance will not last forever . 
"It's riding the crest of a wave 
now," says McCormick, "but like 
any product, it too has a life cycle." 

George Toor , marketing vice 
president at Priam Corp., San Jose, 
Calif., sees the SMD interface being 
phased out a little sooner. "The 
market for SMD-compatible drives is 
diminishing," he says. "The SMD 
interface has served its purpose as 
far as the Winchester vendors are 
concerned. It gave systems builders 
an easy way to incorporate the bulk 
storage of a Winchester into a 
system built around removable-pack 
drives," he says. 

But t his market is rapidly 
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-·-------------- · Stabiline® power conditioners slash data loss 
and errors. 

Most data loss and errors are caused by elec
trical noise and line voltage fluctuations. Not by 
your hardware or software, as many people think. 

Stabiline® Automatic Voltage Regulators 
intercept these power irregularities before they 
can cause problems in microprocessors and 
computers. They virtually eliminate powerline 
variations before they create erratic operations, 
damage components or shorten equipment life. 

Let us show you how to condition your 
power input with one of Superior Electric's many 
power conditioners. All designed with state-of
the-art technology to provide smooth, dependable 
power, in lightweight, low cost units. 

Call Richard Pettey 203-582-9561 or 
write The Superior Electric Company, Bristol, 
CT 06010 today for a FREE problem power 
troubleshooting manual and complete 
product information. 

Superior Electric 
© 1980 The Superior Electric Company Stabi11ne"' Automatic Voltage Regulators 1s a Reg TM of The Superior Electric Company 
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MTI stocks 'em all 
for faster delivery. 

VIDEO TERMINALS 
MTI Lease Price 
price 12 mo. 24 mo. 36 mo. 

VTl00 ............ $1895 $92 $90 $85 
VT132 ............. 2295 110 105 100 
ADM·3A ......•.... * 55 45 40 
ADM-3A+ .......... * 65 60 55 
ADM-31 ............ * 75 70 65 
ADM-42 ............ • 100 90 85 
1410 (Hazeltine) 825 50 45 40 
1420 .................. 895 60 55 50 
1421 ·················· 895 60 55 50 
1500 .................. 1045 70 65 60 
1510 ................. 1145 75 70 65 
1520 ................. 1395 90 85 80 
1552 ................. 1350 85 BO 75 

300 BAUD TELEPRINTERS 
LA34-D A ........... 1045 55 50 45 
LA34-AA ........... 1295 66 61 55 
LA36 ................ N.A. 95 90 85 
Teletype 4310 .... 1085 60 55 50 
Teletype 4320 .... 1225 65 60 52 
Diablo 1640RO 3085 145 135 125 
Diablo 1640KSR3285 160 150 135 
Diablo 1650RO 3185 150 140 130 
Diablo 1650KSR3385 185 175 165 
Diablo 630R0 .... 2295 125 120 115 
Tl743 ................ 1190 65 60 55 
Tl 745 ................ 1585 78 73 68 
Tl 763 ................ 2690 115 110 105 
Tl 765 ................ 2895 130 125 120 
(600 baud) 
Tl 825R0 ........... 1565 75 70 65 
Tl 825KSR ......... 1645 85 80 75 
Tl 825RO Pkg .... 1750 85 80 75 
Tl 825KSR Pkg. 1895 98 95 85 

1200 BAUD TELEPRINTERS 
LA120.AA ........ 2245 135 125 110 
LA180 ............... 2195 115 110 99 
Tl 783 ............... 1745 95 90 85 
Tl785 ............... 2395 130 125 120 
Tl787 ............... 2845 155 145 135 
Tl 810RO ......... 1800 105 90 85 
Tl 810RO Pkg .... 2047 115 110 105 
Tl 820KSR ........ 2057 95 90 85 
Tl 820RO ......... 1895 90 85 80 
Tl 820KSR Pkg. 2275 105 100 95 
Tl 820RO Pkg. 2047 95 90 85 
(2400 baud) 
Dataprod. M200 2595 150 135 125 

DATAPRODUCTS LINE PRINTERS 
8300 (300LPM) 5535 322 317 312 
8600 (600LPM) 6861 393 388 383 
2230 (300LPM) 7723 * * * 
2260 (600LPM) 9614 * 
2290 (900LPM) 12656 * 

ACOUSTIC COUPLERS 
A/J A242·A •...... 242 15 13 12 
A/J 247 .............. 315 15 14 13 
A/J AD342 ......... 395 20 18 16 
A/J 1234 (Vadic) 895 50 45 40 
A/J 1245 ............ 695 45 40 35 

MODEMS 
GDC 103A3 ........ 3951 25 24 23 
G DC 2025/T ........ 565 42 41 40 
GDC 212·A ......... 850 50 45 40 
A/J 1256 (Vadic) 825 50 45 40 

CASSETTE STORAGE SYSTEMS 
Techtran 816 ..... 1050 70 65 60 
Techtran 81 7 ....• 1295 80 75 70 
Techtran 818 ..... 1795 105 95 85 
Techtran 822 ..... 2295 140 130 120 
MFE 5000 ..... .... 1495 100 95 90 

FLOPPY DIS!< SYSTEMS 
Techtran 950 ...• 13951100 90 85 
Techtran 951. ... 1995 125 115 105 
• Please call for quote. 

Applications Specialists & Distributors 
Great Neck NewYork/Cleveland Ohio 

N.Y.: 516/482-3500 & 212/895-7177 
800/ 645-8016. Ohio: 216/ 464-6688 
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disappearing, says industry analyst 
Jim Porter. "These users are now 
soaking up all the Winchesters they 
can use," says the Mountain View, 
Calif., consultant and publisher of 
the 1980 Disk/Trend Report. "At the 
same time, the market for pure 
Winchesters tied to tape backup has 
not developed as quickly as some 
had anticipated." 

That being the case, Spectra 
Logic's new offering may give the 
14-in. disk-drive business a shot in 
the arm by cutting installed costs 
and making the SMD a more 
palatable interface, while users wait 
for the emergence of a pure 
Winchester interface standard. But 
Spectra Logic president and 
co-founder Alan Abbott isn't sure 
that people should hold their 
breath. "The ANSI standard now 
being worked out for 8-in. 
Winchesters could also be used for 
14-in. devices-possibly," he says. 
"On the other hand, a de facto 
standard such as the SMD interface 

may come along. The result: The 
SMD interface could be around for 
another four to five years," he says. 

Abbott stresses that his firm is 
not working on any Winchester 
interface at the moment. If one 
evolves, however, he feels that the 
microprocessor-based design of the 
Spectra 20 and 21 controllers will 
make it easy to modify the product 
line to incorporate whatever 
emerges. Also planned by Spectra 
Logic is on-board software that will 
directly connect the disk and tape 
controllers. This will eliminate the 
need to shuffle data through the 
CPU during backup runs, and will 
create a low-cost back-end proces
sor for minicomputers. 

Prototype versions of the control
lers are scheduled to be shown at 
the Mini/Micro Computer Confer
ence this month in San Francisco. 
Evaluation units will be available by 
the end of the year, with production 
slated to begin late in the first 
quarter of 1981. -John Trifari 

IBM gets the bugs out, has 
System/38 back on track 

With the start of deliveries in 
July, IBM Corp. appears to have its 
troubled System/38 business com
puter back on track. Introduced in 
October 1978, the System/38 was 
originally scheduled to be shipped to 
customers beginning the following 
summer (MMS, December, 1978, p. 
40). But in August 1979, IBM 
announced that it would need 
additional time "to integrate and 
test system programming elements 
to achieve planned levels of 
performance." 

Industry observers speculated at 
first that the System/38's poor 
performance might have been 
caused by excessive virtual memory 
page swapping-a condition known 
as "thrashing." But Brian Utley, 

System/38 program manager, gave 
a different explanation at a press 
briefing last January. He said the 
system's software components 
performed well when running alone, 
but when integrated, batch per
formance fell off. This was a serious 
failing because the System/38 is 
intended to replace IBM's aging 
System/3 computer, which is 
primarily a batch machine. In 
addition, Utley said, IBM needed to 
clean up software interfaces that 
were causing system failures. 

IBM now says these problems have 
been ironed out-a claim supported 
by test site customers, who have 
had the system since February. 
"The system's performance exceed
ed our expectations," says Chuck 
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A great deal in graphics 
just got a great deal better. 

As an OEM, you need more than product. 
The compon~nts that go into your systems 
must be easy to integrate, service and 
support. New hardware can't obsolete 
existing software. And maximum reliability 
is crucial. 

We appreciate your needs so we've given 
them considerable thought. Perhaps most 
importantly, we know you need a supplier 
who will give you the kind of support your 
customers expect from you. A supplier who 
realizes that good service is as important as 
a good product. 

You Can Benefit From Our Experience 
With Users 
IMLAC's DYNAGRAPHIC terminals have 
helped OEMs around the world develop 
interactive CAD/CAM systems for a variety 
of user applications. These low-cost 
terminals feature high-resolution graphics 
and easy-to-use support software. 

Now, IMLAC has developed an even 
better terminal, the DYNAGRAPHIC Series II. 
This microprocessor-based terminal is a 
compact, self -contained unit which weighs 
only 96 pounds. It has all the features of 
previous DYNAGRAPHIC terminals-plus a 
lot more. Performance has been signifi
cantly increased and a new, aggressive OEM 
pricing schedule is now available. 

Good Things Come In Small Packages 
The DYNAGRAPHIC Series II contains only 
five major boards for easy servicing. These 

boards are connected via the popular 
MULTIBUS T~ providing the system's 
modularity. 

Proven DYNAGRAPHIC software cuts 
your development time to a minimum. And 
IMLAC's worldwide Field Service organiza
tion gives you and your customers the best 
support available. 

Let's Shake On It 
We'd like to be your business partner. 
When you're looking for a graphics terminal 
for your system, you'll appreciate the 
fact that IMLAC can provide more than just 
high-quality graphics. Wherever you sell 
your systems, you'll want a vendor who's 
thought about how you run your business. 
One who can offer the price and product 
flexibility you need. After all, your 
customer is also our customer. 

You'll be surprised how easy it is to 
integrate the Series II into your system. To 
get you started, development systems are 
available to selected OEMs at the low, 
100-unit OEM price of $8,840. 

We think that's a great deal better than 
you'll find elsewhere. 

Call or write us today. 
IMLAC Corporation, 150 A Street, 
Needham, Massachusetts 02194 
TOLL FREE: 800-225-8703, Ext. 8840 
(Massachusetts: (617) 449-4600, Ext. 8840) 

$ 8,840 (OEM 100 qty price) 

A Hazeltine Company 
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FPS · . . . ..: -~j 

THE SYSTEM BUILDERS' CHALLENGE 
Your customers demand quicker results, more throughput, 
higher precision, better resolution, or higher quality output. 
Your challenge: How to offer a significant increase in per· 
formance or capabilities without pricing yourself out of 
the market. 

THE FPS SOLUTION 
If your product uses a general purpose minicomputer for nu· 
merically intensive computations, you should investigate the 
FPS-100. When connected to a mini, the FPS-100 makes a 
low-cost system with supercomputer capabilities. 

[MID ~ 
~+~= 

Performance improvements of more than 200 times are pos· 
sible, depending upon your application. 

EASYTOINCORPQRATE 
An extremely high performance real-time arithmetic proces· 
sor designed to crunch reams of data and handle complex 
computational tasks with relative ease ... and at minimal 
cost•. The FPS-100 is completely programmable and it's 
adaptable to a variety of host computers, using either integer 

FPS Sales and Service Worldwide: Boston, Calgary, Chicago, Dallas, Den· 
ver, Detroit, Houston, Huntsville, Los Angeles, New York, Orlando, Ottawa, 
Philadelphia, Phoenix, Portland, San Francisco, Toronto, Washington, D.C. 
International offices : Geneva, London, Munich, Paris, Tel Aviv (Eastronix, 
Ltd.), Tokyo (Hakuto Co. Ltd.) 
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or floating-point formats. It executes up to 8-million floating
point operations per second with 8-decimal digits of precision 
... satisfying most applications. 

EASY TO USE 
We make the FPS-100 easy to use with two FPS-100 Resi
dent Real-Time Operating Systems, and comprehensive de
velopment software such as a special FORTRAN 
Cross Compiler, Assembler, Simulator, Debugger, General 
Math Library of 250 routines, an Image Processing Library 
and a Signal Processing Library. With these effective tools, 
your investment in development time is minimized. 

THE TREND IS CLEAR 
Discover the FPS-100 solution, as have those OEMs and 
System builders who are leaping ahead of their competitors 
in applications such as CAD/CAM, Image Analysis, Recl.1-
Time Signal Processing , Seismic Analysis , and Non
destructive Testing . 

Contact your nearest FPS Sales Engineer for more informa
tion or call , toll free, Jim Strelchun, FPS-100 Product Manager. 

•as low as $17,899 in OEM quantities. 

FLOATING POINT circle #BS for more 
SYSTEMS, INC. Information 

. Clrcle #86 for con-
... the world leader in array processors. tact by FPS 

CALL TOLL FREE (800) 547·1445 
Ex. 4999. P.O. Box 23489 (S 500), 
Portland, OR 97223 ~03) 641·3151 , 
TLX: 360470 FLOATP INT PTL 
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Petter, data processing manager at 
Road Machinery & Supplies of 
Minneapolis, Inc., one . of three 
test-site customers. Road Machin
ery plans to replace its present IBM 
System/3 model 10 and System/34 
computers with the new machine. 
To test the System/38's batch 
performance, Petter benchmarked 
it against the System/3. The result: 
"The System/38 ran 4. 5 times 
faster," Petter says. 

' . -II •• 
" ' 

IBM System/38 computers get a final 
check before shipment. 

Another test-site customer, St. 
Olafs College in Northfield, Minn., 
also is pleased with the System/38's 
performance. "Its batch perform
ance is good, and its response on the 
tubes is excellent," says Wayne 
Briggs, assistant data processing 
manager. However, St. Olafs has 
not benchmarked the system, which 
will replace a System/3 model 15D. 

Besides a protracted gestation, 
the System/38 also has run afoul of a 
shortage of 64K-bit memory chips, 
which are used in the smaller (model 
3) version of the system as well as in 
IBM's 4300 series mainframes. IBM 
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MULTIBUS* 
CORE MEMORIES 
*NON-VOLATILE *WRITE-PROTECT *POWER-FAIL INTERRUPT 

MM-8086/16 

16K BYTES 

* Single Card Slot 16K Bytes of Read/Write Memory 
* Compatible with 8 and 16 Bit Processors 
* Non-Volatile - Requires no Back-up Battery 
* AC/DC Power Monitoring for Data Protection 
* Write-Protect Control in 4K Bytes Increments 

MM-8086 

32K BYTES 

MM-8080/16 

16K BYTES 

MM-8080B 

16K EROM & 8K CORE 

MODEL 

MM-8086/16 
MM-8086 
MM-80808 
MM-8080/16 

PRICE 

$875.00 
$1275.00 
$790.00 
$849.00 

Temperature Cycled and Burned-in During Memory Diagnostic 

ONE YEAR WARRANTY ON PARTS AND LABOR 

rii111cro 
Remory Inc 9436 Irondale Ave. 

Chatsworth, California 91311 
·Multibus is a trademark of the Intel Corp. Telephone: (213) 998-0070 
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has been unable to manufacture the 
chips, which are not yet available 
from outside suppliers, in sufficient 
quantity to meet an unexpectedly 
high demand for memory from its 
mainframe customers. Consequent
ly, IBM announced in July that it 
would ship some System/38 model 3 
units with 16K instead of 64K chips. 
The difference, however, will be 
transparent to customers, says an 

IBM spokesman, who declined to 
specify what proportion of the 
systems would contain the smaller 
chips. 

Despite the year-long delivery 
delay, IBM officials maintain that 
there has been no significant 
cancellation of System/38 orders
estimated at about 50,000 by Frost 
& Sullivan, Inc., a New York City 
market research firm. Bob Franci-

ose, sales manager at IBM's general 
systems division, which markets the 
System/38, attributes this customer 
loyalty to the system's advanced 
programmer support features, such 
as single-level memory manage
ment and an integral data base 
management subsystem. "Our 
customers tell us the system was 
worth waiting for," Franciose 
says. -Paul Kinnucan 

The data processing staff at Road Machinery & Supplies, Inc., a heavy-equipment distributor in Minneapolis, was one of two in 
Minnesota to test the IBM System/38 before regular shipments began in July. 

Datacomm consultants 
branch into hardware 

After two years' experience 
designing large-capacity networks 
and data-communications software 
for aerospace and commercial end 
users, Sytek, Inc., is getting ready 
to jump into the hardware market. 

At the same time, the $2-million 
Mountain View, Calif., firm is 
developing a management philoso
phy aimed at reconciling the 
hardware independence needed for 
a consulting operation with the 
narrow requirements of a hardware 
vendor promoting its own product 
line. 

Sytek's first offering as a 
data-communications hardware sup-
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plier is a packet-switching network 
called the System 20, which 
operates with broadband (5- to 
300-MHz) cable TV links. On one 
side, the system interfaces to the 
lines via a proprietary protocol; on 
the other, it interfaces to a variety 
of RS232-compatible terminal sub
systems, processors and office 
equipment. The System 20, claimed 
to be the first product of its type, is 
aimed at existing large-scale, 
local-area networks based on 
telephone circuits, and at those 
planned around baseband coaxial 
networks, such as Xerox Corp. 's 
Ethernet (MMS, July, P· 17; 

February, p. 53). 
According to Sytek president 

Michael Pliner, more than 100 
logical channels can be established 
per broadband CATV link, each able 
to support more than 100 terminal 
devices operating at 9600 bits per 

' l I I 
I I 
I I 
L I 

The System 20 packet-switching network 
is the first hardware offering from Sytek, 
Inc. , a company that started as a data 
communications consulting firm. 
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SVN/ASVN 1/0 

STANDARD 
with 1S 1 series 
Designed for 

SYSTEMS 
HOUSES 

and 
DE Ms 

requiring special 
protocols 

NOW AVAILABLE 
P4 or P42 Phospher (Green) 

RS170 Composite Video Option 
Custom Emulators 

Up to 40 Function Keys 
Up to 12K RAM 

Auxiliary and Printer Ports 

Call for applications assistance 
and delivery 

;~~! (800) 453-9454 
CALIFORNIA Costa Mesa (714) 540-8404 •Sunnyvale (408) 738-1560 

FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (312) 593-1565 
MASSACHUSETTS Woburn (617) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (801) 355-6000 

WASHINGTON, D.C. (VA) Falls Church (703) 356-5133 

BEEHIVE INTERNATIONAL 
"A proven competitive manufacturer of smart terminals" 
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COMPUT€R 
SP€CIALISTS/ ANALYSTS/ PROGRAMM€RS 

IT'SA 
TO 

Id • 
If it's time your career path took a turn upwards, it's time you 

talked to Boeing. 
Because right now, we have a lot of opportunities for good people 

on all our commercial airplane programs, including the new 767 and 
757 jetliners. 

To find out more about good jobs - and about the good life in 
beautiful Seattle - take a short hike to your mailbox. And send your 
resume to The Boeing Company, P. 0. Box 3707-BDZ, Seattle, WA 
98124. 

An equal opportunity employer. 

WE WANT TO FILL THESE OPENINGS NOW: 
COMPUTE I\ SPECIALISTS I ANALYSTS I Pl\OGl\AMMEl\S 
• Real Time Avionics •Real Time Computer Systems Software 
• APT/Post Processor • Flight Management Software • Data Base 
• Computer Performance Analysis • Data Center Operations 
Consultant• Office Automation Consultant 

BOEING 
GETIING PEOPLE TOGEJHER 
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sec.-the maximum data rate for 
voice-grade telephone circuits. 
Transmission speeds through the 
CATV circuits are approximately 
150M bps per link, Pliner adds. 
Baseband circuits operate at a 
maximum of 10 MHz and must be 
considered as one logical channel, he 
points out. 

Moreover, the baseband circuits 
are limited in their reach. Pliner 
says that both Ethernet-type 
systems and CATV circuits may be 
suitable for a local-area network, if 
the network is limited to one 
building or to a group of buildings 
less than 2 mi. apart. If the network 
must be further expanded, howev
er, users may be forced onto costly 
telephone circuits or private 
common carriers. CATV lines, 
however, can transmit and receive 
data to or from sites as far away as 
40 mi., and are already established 
in most u.s. urban and rural 
locations. 

Installing a CA TV connection is 
inexpensive, Pliner points out-30¢ 
per ft. for full-duplex broadband 
coax versus 20¢ per ft. for 
half-duplex baseband. Sytek's new 
Mountain View facility was wired 
with 40 taps for less than $1500 
including labor. Tapping into a CATV 

link is simply a matter of connecting 
to the nearest trunk-a process no 
more involved than contracting for 
entertainment. 

Data Communications users 
already can use CATV. To do so, they 
contract with local cable companies 
and lease part of those companies' 
unused bandwidth. Manhattan 
Cable TV has offered such a service 
to New York banks for years. 

System 20 hardware is also 
intended for users who want their 
own networks for reasons of cost, 
capacity or security. This is done by 
stringing a private line through 
existing passageways set up by 
cable TV companies. In leased or 
private CATV lines, the RF modems 
incorporated into the System 20 
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Expand with the MSC 8009 
MULTIBUS™ compatible. Designed 
around the Z80™ CPU, the fully MULTIBUS 
compatible MSC 8009 is a complete micro
computer, offering OEM designers a number 
of s1gnihcant benefits. 

One board takes the place of four. In 
many SBC 80 based systems, the MSC 8009 
can reduce the number of boards from four or 
more to only one This hardware reduchon 
helps lower system costs while increasing 
capability, throughput, and reliabihty 

Floppy disk interface. An on-board, single 
chip 1793™ floppy disk controller provides a 
soft-sector format that can be made IBM com
patible. With proper ophons, up to eight 4 or 8 
inch single or double density drives can be 
controlled. 

CP / M™ compatibility. Software support 
for the MSC 8009 includes the CP/ M and 

~ Monolit~ic 
~~v fLl1tem1 cap 

Extending the limits of Information. 

CP/ M-2 operating system wluch uses IBM
compa!Ible flexible disks for backup storage 
It provides users with program construction, 
storage, and editing, along with assembly and 
checkout fac1h!Ies 

Extensive memory capacity. The dual
ported memory can be configured with up to 
32K bytes of dynamic RAM . The EPROM 
sechon 1s compahble with standard lK, 2K, and 
4K byte devices to a maximum of 16K bytes 
For add11Ional information on the MSC 8009 
and our other 41 Monolithic Systems Corp 
products, please contact us at 14 lnverness 
DrIVe East, Englewood, Colorado 80112 
(303) 770-7400. Telex 45-4498. 

MULTIBUS IS a trademark of Intel Corp 
1793 IS a trademark of Western Digital Corp 
ZBO IS a trademark of Zilog, Inc 
CP/ M IS a trademark of Digital Research. Inc. 

With on-board floppy disk controller 

• 

MSC Regional Sales Offices: Eastern Region 1101-89 State Road, Princeton, NJ 08540, (609) 921-2240: Central Region 14 Inverness Drive East. Englewood, CO 80112, (303) 770-7400, 
Western Region 49 South Baldwin, Swte D, Sierra Madre, CA 91024, (213) 351-8717. 
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The intelligent disk architecture 
in STC 2700 Series Disk 

STC's new 2700 winchester disk family 
combines the intelligence of a micro
processor. 64 Kbytes of RAM. and a 
high-speed bus interface to offer you a 
versatile new disk architecture. An archi
tecture that can help you achieve new 
dimensions in system effectiveness. 
Relieve CPU overhead burdens. Slash 
interfacing costs. and more. 

Yet. even without its advanced archi
tecture. you'd still choose the 2700 disk 
family for its attractive price/performance 
and reliability values. 

The 2700 family features formatted 
capacities of 39, 91 and 195 Mbytes. 27 
msec average seek time. and an OEM 
price of less than $5,000 (195 Mbytes). 
With a predicted 8000 hour continuous 

operation MTBF. the 2700 will notjust 
keep your customers happy-- it will keep 
your warranty expenses low. 
Powerful bus architecture for faster 
data rates and greater flexibility. 

Gone are the speed and configuration 
constraints of serial. synchronous data
line interfacing. The 2700 disk family 
incorporates a high-speed, byte-parallel 
asynchronous interface. with internal 
serial/parallel conversion. to give you 
transfer rates up to 2 Mbytes/sec. The full 
handshake protocol and built-in dual 
ports support radial. daisy chain or inter
mixed configurations. · 
The µ,p can unlock your system's 
hidden resources. 

One way to boost your CPU's per
formance is to get it out from under sys
tem overhead and back to productive 

computing. The on-board intelligence 
of the 2700 gives you that capability. 
Routines such as drivers, data management 
and utilities can be offloaded to the micro
processor. freeing the CPU and bus for 
other tasks. But that's only the beginning. 

High-level software. including on
board editor and compiler. simplifies 
algorithm development for custom appli
cations. And you can use the built-in 
RS-2.32 port to program right on the disk. 
An intelligent controller in each drive. 
For free. 

To help you get to the system level 
faster and easier. we placed most of the 



of tomorrow is shipping today. 
Drives. 

• • 

traditional controller functions within 
the 2700. This includes address mapping, 
defect management error detection/ 
error recovery procedures and all device
dependent functions. Since you now 
only have to build a low-cost interface 
adapter- your attachment costs are 
significantly reduced. 
Low cost of ownership. 

Fewer parts mean fewer failures. So 
the 2700 contains a minimum number of 
mechanical parts. only three of which 
move: spindle, actuator and power system 
fan. The microprocessor contributes 

to this simplicity by replacing all sequencing 
and servo logic with firmware. 

To eliminate scheduled maintenance. 
the 2700 dispenses with potentiometers. 
Dynamic adjustments are made inter
nally under microprocessor control. And 
the 2700's closed-loop air system means 
no filter changes. 

If there·s ever a failure. internal 
diagnostics isolate the problem to one 
of three subassemblies: logic board, 
head/disk assembly or power system. 
And these components uncouple quickly 

for fast replacement All of this translates 
into high MTBF. low MTTR, to reduce 
your warranty and field service costs. 
To learn more . .. 

about tomorrow's disk architecture, 
today. contact OEM Marketing, Storage 
Technology Corporation, P.O. Box 6, 
Louisville. Colorado 80027. Or phone 
Frank Gunn at (303) 673-3051. In 
Canada: Ron Reardon. STC Ltd., 272 
Galaxy Blvd .• Rexdale/Toronto, Ontario 
M9W 5R8. Phone (416) 675-3350. 

STCRABE 
TECHNOLOGY 
CORPORATION 
Fulfilling the promise of technology. 
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handle protocol conversions, pack
etizing and depacketizing and errors 
that may result from two or more 
packets of data simultaneously 
using the same channel. 

System 20 hardware is operating 
at four beta test sites-one 
government agency, two commer
cial end users and one eastern 
university, where it is interconnect
ed to a network based on DEC 
PDP-lls and one VAX-11/780. 

Network Resources Corp., (NRC) a 
division of Sytek, is scheduled to 
start shipping production quantities 
of 200 per month in the first quarter 
of next year. Networks designed by 
Sytek in its role as a contract data 
communications consultant will be 
initial customers for the System 20. 

NRC will handle manufacturing 
and engineering of the product, and 
Sytek will handle marketing and 
research. But consulting, which has 
so far sustained the company, and 
its new role as hardware vendor, 
could come into conflict, says Jack 
Goldsmith, chairman of the board of 
Sytek. "We'll make a study of a 
user's needs," he explains. "If 
Sytek's hardware fits the bill, we'll 
recommend it; if it doesn't, we'll 
recommend somebody else's." 

Bob Lowry, chairman of the 
board of Technology Marketing, 
Inc. (TMI), a Costa Mesa, Calif., 
contract designer of computer 
hardware, feels that combining a 
service business with hardware 
sales can be dangerous. "It's hard to 
get away from the bias associated 
with your own product line," he 
points out. He also notes that while 
TMI has designed its own processors 
in addition to building minicomput
ers and controllers to be sold later 
under other companies' labels, the 
company has not sold any--0nly 
licensed others. 

Other markets for the System 20 

also may cause trouble, Lowry says. 
According to Goldsmith, Sytek is 
considering selling the System 20 

hardware to outside OEMs and 
sophisticated end users, who will 

MINI-MICRO SYSTEMS/October 1980 

then install their own networks. 
"You can create a lot of bad feelings 
in this type of situation," Lowry 
claims. "If the guys in the new 
venture (in this case NRC) do better 
than the guys doing the consulting 
work, you've got a problem at home. 
Conversely, if hardware sales aren't 
going too well, the consultants may 
feel they're supporting an unprofita
ble venture." For a company in this 
position, there are only two 
alternatives: "You've got to be 
either fish or fowl," he says. 

Goldsmith however, feels that 
there is an overriding issue at 
Sytek: "Branching out like this is 
the only way we can make Sytek 
grow while keeping things under 
control," he explains. "We have a 
small kernel of highly motivated 
people here, and I am concerned 
with losing that capability." 

According to Goldsmith, Sytek 
plans to keep the parent company 
small and concentrated-a central 
"think tank" that will provide 
consulting services to acquired 
operations. He foresees as many as 
100 people working at Sytek versus 
the 33 currently employed. Some of 
these employees will manage the 
company's new ventures, providing 
the growth path Goldsmith feels is 
necessary to keep people interested 
in staying with the company. "We 
could have grown faster by now," he 
says, "but we couldn't get the 
people we needed." 

He also feels that above all, 
Sytek's employees value "meaning
ful work." The System 20 is a step in 
that direction, even though conflicts 
may arise between consulting and 
hardware. "Our main task is to keep 
the excitement going," says Gold
smith, "and for that reason, Sytek 
has to stay small." He stresses that 
hardware was always in the firm's 
business plan, but until the 
acquisition of NRC, he and Pliner 
were unsure what form the 
hardware would take. "Now we 
know we've organized our igno
rance," he says. -John Trifari 

You've seen it 
happen - word pro
cessing and other elec-
tronic equipment suddenly acting up 
for no apparent reason . One possible 
reason for a good percentage of your 
unexplained equipment 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 Recording Products 01v1s1on 

3NI 
CIRCLE NO. 33 or INQUIRY CARD 
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Mass. software tax plan 
could have broad impact 

An attempt by the Massachusetts 
Department of Revenue to tighten 
tax laws governing software, 
timesharing and other data
processing services could have 
widespread implications on other 
states considering the controversial 
issue of software taxation. 

The Massachusetts department is 
considering adopting a new regula
tion that would amplify and clarify 
an existing-but confusing-law on 
tangible personal property tax as it 
affects software and other data
processing services. The regulation 

40 

calls for a five percent tax on 
application software, timesharing 
services, keypunching, data conver
sion and some other computer 
services. The effort to establish the 
new regulation ran into unanimous 
opposition from representatives of 
the data-processing industry at a 
recent public hearing. Industry 
representat~ves termed the effort 

Illustration: Jon C. Mcintosh 

misguided and an overreach of 
existing statutes. 

The question of whether software 
is tangible personal property 
subject to taxation has been 
debated in nine other states in the 
past year, according to the Data 
Processing Management Associa
tion's position paper on the tax. 
Each of them-Alabama, Florida, 
New Jersey, New York, Vermont, 
Louisiana, Minnesota, Wisconsin 
and Iowa-classified the software 
as intangible and nontaxable. 
California, however, taxes software 
(see "The California Example," p. 
41). 

With the heavy concentration of 
data-processing hardware manufac
turers and service organizations in 
the Northeast, the tax becomes a 
major cost/competitive/economic 
issue for Massachusetts. Neighbor
ing Rhode Island last year declared 
off-the-shelf software nontaxable as 
well. 

Pricing, bundling of software and 
less-purchase agreements are only a 
few of the issues to be confronted in 
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levying such a tax. In the case of 
timesharing services that will use 
the x. 25 data-communications 
protocol, billing for service by point 
of origin and/or reception will 
become difficult, one source claims. 
A DPMA spokesman notes that in the 
case of New York, the tax 
commissioner found that old laws 
did not apply equitably to the new, 
state-of-the-art data-processing 
business. 

The main issue in software 
taxation revolves around defining 
whether or not software is tangible 
personal property. The regulation 

The California software sales tax, 
which began as a tax on keypunching 
in 1968 and was expanded in 1972 to 
include almost all software, is coming 
under criticism after almost a decade 
of passiveness in that state's 
data-processing community. Among 
the opposition are two companies 
filing suits for tax refunds and the 
Sales Tax Action Group (STAG), which 
intends to support a lawsuit filed by 
one of its 1 so member companies 
challenging the legality of software 
taxation. 

The recent flurry of opposition was 
spurred by a late-August decision by 
the California Supreme Court in a 
case involving the Simplicity Patterns 
Co. vs. the state's Board of 
Equalization. Simplicity "sold" the 
assets of one of its subsidiary 
companies, which produced audiovi
sual materials, to another company in 
return for stock in the latter company. 
Simplicity, however, retained respon
sibility for paying the taxes of its 
former subsidiary. One of the main 
issues to emerge from the highly 
complex case is the transfer of 
tangible property that is taxable, or 
container versus content. 

Simplicity initially asked a lower 
court in California for a refund on 
taxes paid for the sale of the 
audiovisuals as intangible items. They 
were denied a refund and appealed. 

During the Supreme Court case, 
STAG filed a brief on behalf of 
Simplicity as a friend of the court, 
equating the tangible property 
question with that of software. STAG 
held an emergency meeting in late 
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states that "sales of pre-written 
(canned) programs recorded on 
tangible media, whether human- or 
machine-readable, generally are 
subject to tax," as are custom 
programs on machine-readable 
media. Custom programs recorded 
on human-readable media are not 
taxable under the regulation. Also, 
the transfer of programs from 
tangible media into a computer is 
taxable. Canned software is not 
taxed when it is modified at a charge 
greater than that of its original 
cost, at which point it is considered 
custom. 

THE CALIFORNIA EXAMPLE 

August after the court's most recent 
decision, and is planning legal action 
against the 61h-percent tax regulation 
1502 through a member company. 

One source points to what he 
considers the most critical issue for 
data processing software in the 
Simplicity case. STAG president 
Donald B. Mulvey says the true test of 
taxability is the true object of the 
contract, which is the subject of the 
state's regulation 1501 : Is it the 
providing of services or ideas or the 
delivery of tangible media that is 
taxable? He says the law holds that 
500 hours of work for a program 
valued at $20,000 is totally taxed 
because it is delivered on a $6 
medium. 

STAG's Mulvey says the tax 
regulation is so confusing in light of 
current technology that professional 
businessmen cannot tell what is 
taxable in some cases. He adds that it 
lends itself to misinterpretation and 
that the law has been applied 
inconsistently. 

Misinterpretation can be an 
especially difficult problem for small 
companies. Mulvey explains that his 
company, Computer Services Associ
ates of Oakland, Calif., which is a 
small company selling custom 
software, had been in business for 
three years and had not charged a 
software tax. In 1976, Mulvey's 
company was audited by the state 
and given a bill for $20,000 for the 
uncollected sales tax. Software taxes 
have added millions of dollars to 
California's revenues yearly, says one 
source, and similar revenues are 

Many observers point to the 
object of a transaction as the true 
test of tangibility. The question is 
whether the user actually wants the 
physical medium housing the 
software, whether it be a tape, 
punched cards, a diskette or the 
information contained thereon. 
There's widespread agreement that 
the user is paying for the 
intellectual value and expertise 
expended on the information itself. 
It is contended that this information 
is dynamic in that it must be kept 
updated. 

The cost of the storage medium is 

expected to be reaped in Massachu
setts. 

Another sore point is a royalties tax 
that one observer calls an "unfair 
burden of double taxation." In 
California, for example, a software 
company that markets software but 
does not develop it can be taxed 
twice, according to Gordon Davidson, 
an attorney, for Fenwick, Stone, Davis 
and West, Palo Alto, Calif. Davidson 
says such a company might pay a 
51h-percent tax on software acquired 
as an end user, pay royalties for use, 
and pay a 51h-percent tax on the 
royalties. 

Many industry observers could not 
cite instances of hardship to 
California's economy because of the 
software tax. Some observers 
claimed that some companies are 
considering moves to other states, 
and others are hesitating to locate into 
California. 

One source has seen an increase in 
the hiring of consultants and the use 
of commercial packages because of 
the high cost of maintaining in-house 
staffs. But others have seen an 
increase in in-house-developed soft
ware. 

For a standard financial package, 
for example, a $30,000 off-the-shelf 
package costs $300,000 to $500,000 
to develop in-house, according to 
Steven A. Epner, president of the 
Independent Computer Consultants 
Association. Epner says that software 
development, including front-end 
design, six to twelve months 
debugging and programming costs 1 o 
to 15 times more in-house. 
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insignificant compared with the 
price of a computer program, says 
Ronald J. Palenski, chief attorney 
with the Association of Data 
Processing Service Organizations 
(ADAPSO). He contrasts a $20 tape 
with a $20,000 program. One way 
around the tax, it was noted at the 
hearing, is to transfer the program 
into the computer via telephone 
lines or laser-based communica
tions. 

One software vendor was 
concerned about protecting his 
investment should software become 
tangible. "Our only protection is 
(protection of) trade secrets, which 
are embodied in the programs," said 
a spokesman from Software 
International, Andover, Mass. He 
added that trade secrets must 
remain intangible. Obtaining soft
ware patents protection is a tricky 
issue, some sources claim, because 
algorithms and programs solving 
mathematical problems are not 
patentable. 

The spokesman likened the 
problem to that of leasing a food 
recipe to a bakery. In that case, the 
bakery is provided with the benefit 
of another's knowledge and experi
ence, rather than with foodstuff 
ingredients. When the recipe is 
returned after the designated lease 
time, the information is not 
returned in its entirety with the 
printed tangible recipe, because the 
user could remember the recipe. 

An additional problem emerges 
from the distinction defined be
tween custom and off-the-shelf 
software. Massachusetts Commis
sioner of Revenue Joyce Hampers 
noted that almost any software 
could be manipulated to become 
customized. 

The software companies most 
likely to be hur by the custom/ 
canned distinction are those that 
supply personal computer software, 

- most of which is off-the-shelf, one 
source noted. In New York, when 
ADAPSO and DPMA strongly repre
sented those selling large main-
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frame software, personal computer 
software suppliers acted as the 
sacrificial lambs, says Gordon 
Davidson, an attorney for Fenwick, 
Stone, Davis and West, Palo Alto, 
Calif., which has represented a 
number of clients in software tax 
cases. He explains that it is difficult 
for personal computer software 
vendors to meet the definitions for 
custom software. In California, he 

adds, everything, in essence, is 
canned and subject to taxation, with 
the exception of software transmit
ted by telephone. 

Another problem for data
processing service users is the 
proposed tax on timesharing 
services. The proposal states, "A 
transaction whereby a person 
secures access to equipment not on 
his premises by means of telephone 

BOX SCORE OF EARNINGS 
This table, which appears every month, summarizes the latest earnings reports of com· 
panies in the minicomputer industry and related industries. Included are total revenues, net 
earnings and earnings per share for the periods indicated. 

Company 

Astrocom 

Beehive International 

Comshare 

CPT 

Decision Data Computer 

Digital Equipment 

Dranetz Engineering Laboratories 

EG&G 

Fujitsu 

Gen Rad 

Gould 

Harris 

Hewlett-Packard 

lnt'I. Telephone and Telegraph 

Management Assistance 

Plessey 

Scan-Data 

System Development 

Systems Engineering Laboratories 

Timeplex 

Tyms hare 

Wyly 

Period 

6 mos. 6130180 
6 mos. 6/30/79 

9mos. 6/30/80 
9 mos. 6/30/79 

Yr. 6/30/80 
Yr. 6/30/79 

Yr. 6/30/80 
Yr. 6/30/79 

6mos. 5/31/80 
6mos. 6/2/79 

Yr. 6/28/80 
Yr. 6/30/79 

6mos. 6/30/80 
6mos . 6130179 

26wks . 6/29/80 
26wks. 7/1/79 

Yr. 3131180 
Yr. 3/31179 

Yr. 6128180 
Yr. 6/30179 

6mos. 6130180 
6mos. 6/30179 

Yr. 6130180 
Yr. 6130179 

9mos. 7/31/80 
9mos. 7131/79 

6 mos. 6130180 
6mos. 6/30179 

9mos. 6/30/80 
9mos. 6/30179 

Yr. 3/31/80 
Yr. 3/31179 

6mos. 6/30/80 
6mos. 6/30/79 

53wks. 6/29/80 
52 wks . 6/24179 

Yr. 6/27/80 
Yr. 6/29179 

Yr. 6/30/80 
Yr. 6/30/79 

6mos. 6/30/80 
6mos. 6130/79 

6mos. 6130/80 
6mos . 6/30/79 

Revenues 

1,899,335 
1,601,969 

23,418,965 
17,377,023 

78,207,900 
52,980,400 

59,700,000 
34,100,000 

22,220,000 
19,811,000 

2,368,045,000 
1,804,092,000 

7,266,403 
5,474,487 

287,365,000 
248,678,000 

2,004,000,000 
1, 763,684,000 

140,67 4,000 
100,747,000 

1,066,87 4,000 
990,007,000 

1,300,932,000 
1,074,881,000 

2,228,000,000 
1,680,000,000 

8,830,803,000 
7,991,656,000 

221,550,000 
186,070,000 

1,622,200,000 
1,400,300,000 

7,181,485 
8,605,686 

167,695,000 
165,964,000 

79,629,000 
65,125,000 

17,928,000 
12,744,000 

59,373,000 
48,130,000 

56,900,000 
41,400,000 

Earnings 

(241,783) 
56,873 

1,397,492 
864,517 

4,164,700 
4,732,400 

6,100,000 
3,500,000 

1,049,000 
299,000 

249,861,000 
178,434,000 

1,001,738 
706,388 

11,616,000 
8,541,000 

62,580,000 
42,928,000 

9,930,000 
6,680,000 

39,525,000 
48,007,000 

79,682,000 
68,772,000 

189,000,000 
147,000,000 

411 ,022,000 
368,530,000 

(2,341,000) 
22,792,000 

75,400,000 
60,500,000 

(971,028) 
(65,512) 

7,033,000 
3,750,000 

5,349,000 
5,002,000 

1,408,000 
1,007,000 

4,725,000 
3,602,000 

EpS 

(.19) 
.07 

1.10 
.69 

1.10 
1.42 

1.36 
.91 

.25 

.07 

5.45 
4.10 

.73 

.52 

.87 

.65 

.08 

.06 

2.91 
2.12 

1.39 
1.72 

2.63 
2.32 

3.15 
2.50 

2.82 
2.57 

(.29) 
2.87 

3.18 
2.56 

(.43) 
(.04) 

4.89 
2.29 

1.80 
1.71 

.69 

.50 

.91 

.76 

30,300,000 2.63 
1,600,000 .14 
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Shugart 
Announces 

Instant 
Delivery 

Of The.Most 
Successful 

Floppys 
In The Worlcl. 

~.Shugart 
Headstrong about delivery. 

The drives for success. Our Headstrong 
commitment to manufacturing technology 
means we can deliver SA400 Minifloppys ™ 
and SA800/801 8-inch floppy disk drives in 
the quantity you need to get to market fast. 
We've already shipped more than one million 
of these drives, and with over 350,000 square 
feet of manufacturing facilities dedicated to 
floppy disk products, we will ship well over 
half-a-million SA400 and SAB00/801 drives 
this year alone. 

Get your system production going in high 
gear today with the floppy drives famous for 
reliability, quality, and field-proven 
performance. 

You get more than delivery. When you 
specify Shugart you also get the company 
with unparalleled disk drive experience and 
the commitment to provide you with a full 
range of technical seNices, documentation, 
and design assistance. And as your system 
requirements expand, you can count on 
Shugart's I /0 compatible double-sided 
Minifloppy,™ 8-inch floppys, and a full range of 
Winchester fixed disk drives. 

Call now. Instant deliveries of SA400 and 
SABOO I 801 floppy drives are a phone call away 
from either your Shugart sales office or local 
Hamilton I Avnet outlet. 
Shugart Associates: 475 Oakmead Parkway, 
Sunnyvale, CA 94086 (408) 733-0100. Regional Sales 
Offices: Sunnyvale, CA (408) 737-9241; Costa Mesa, CA 
(714) 979-1935; Richardson, TX (214) 
234-3568; Minneapolis, MN (612) 
574-9750; Framingham, MA (617) 
8 79-1700; Landing, NJ (201) 584-7539; 
Atlanta, GA (404) 955-8968; Toronto, 
Ontario (416) 492-8304; Europe.· 
Paris (1) 686-00-85; Munich 
(089) 80-60-55 

CIRCLE NO. 34 ON INQUIRY CARD 
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Commitment. 
It's one of those over-used words in danger of losing 

all meaning. 
Not so for system houses and computer system 

manufacturers. To you, commitment is the difference 
between a supplier who leaves you in the lurch. And 
one who doesn't. 

At Century Data, we understand that our success 
depends entirely on your success. And that broken 
shipment promises can mean a lot more to you than 
delayed drives. 

Clearly we're in this together. You'll see that attitude 
reflected in everything we do. 

Take our products. No one offers a broader selec
tion of rotating disk drives. Our Trident has earned 
a reputation as the industry's most reliable removable
pack drive, in capacities from 25 to 516 MB. 

Marksman is making a hit as the Winchester with 
built-in intelligence. It gets you to market quickly, with
out time wasted on controller development. It's available 
now- hard-tooled - in 10, 20 and 40 MB capacities, 
with or without built-in controller. 

Hunter is gaining attention as the superior split
pack cartridge drive, combining 16 MB removable and 
up to 80 MB fixed. And the same reliability and main
tainability proven in thousands of Tridents. 

We've made the commitment to pump new life into 
Diablo cartridge drives. We couldn't be more delighted 
with Xerox's assignment to us of Diablo drive mar
keting. You can count on us as an eager, dependable 
source of supply. 

The future looks even brighter as we listen to you. 
And the results are starting to show. The need for 
lower costs per megabyte led to development of our 
516 MB Trident. Priorities have been made out of your 
need for more self-diagnostics and built-in intelligence. 
An intelligent Hunter is on the way. And more capacity 
for the Marksman. 

Unlike most other disk drive manufacturers, we are 
able to draw on the resources of Xerox research to 
keep us - and you - on the leading edge of storage 
technologies as they develop. 

Customers come to us for our products, then come 
back because we perform. With service. Support. 
Dependable delivery. And extra effort. 

What it comes down to is this : Commitment may be 
just a word. We expect you to judge us on our actions. 
Then see if you can find a better word to describe our 
approach to this business. 

Call or write Century Data Systems, A Xerox 
Company, 1270 North Kraemer Blvd., Anaheim, CA 
92806. (714) 632-7500. 

0 Century Data Sy~!~.~ 





' In research 
Apple personal computer 
systems help you collect, store 
and analyze data as fast as you 
can load a disk and execute a 
program. Because more than 
100 companies offer software 
for Apple, you have the largest 
program library for manipulating 
your data in the personal 
computing world. Need special 
programs? Use any of Apple's 
development languages - BASIC, 
FORTRAN, Pascal. 

I In engineering 
Apple personal computer systems 
let you define models, 
make trade-offs 

.. ~ . .:.:.~: . =.:.-
==--i;~°l;i§~ . - - - . . - - - -

Apple II Apple Ill 

Rely on Apple's word 
processing capabilities 
to write, edit and print 
your reports. 

Apples grow 
with you. 

Whichever system you 
pick, Apple never locks 
you into a single con
figuration. You can 
use up to four or eight 

Maximum Memory Size 
Screen Display 

64K bytes 
40 column 
(BO column with 
peripheral card) 

24 Lines 
Upper Case 

Screen Resolution (BAW) 2BO x 192 
Screen Resolution (Color) 140 x192 (6 colors) 
Keyboard 
Numeric Key Pad 
Input/Output 

Disk Drives 

Languages 

Fixed 
Accessory 
B expansion slots 

Add-on one to six 
drives 

BASIC 
Fortran 77 
Pascal 
Assembly 
Pilot 

I/0 aCCeSSOry expansion Typical Configuration 
Pricing 

CPU, 4BK RAM, single 
disk drive, B&W 
Monitor (9"), 
Sllentype'" printer, slots to add an IEEE bus, 
and BASIC. $2875.00 ' 

12B bytes 
BO column 

24 Lines 
Upper Case/Lower Case 
560x192 
2BO x 192 (16 colors) 
Programmable 
Built-in 
4 expansion slots 
plus built-in· 
disk Interface 
RS-232 interface 
Silentype'" printer interface 
clock/calendar 
One drive built-in, plus 
interface to support 
three more drives 
Enhanced BASIC 
Fortran 77 
Pascal 
Assembly 

CPU, 96K RAM, integrated 
disk drive, B&W Monitor 
(12"), Sllentype'" 
printer, SOS, Enhanced 
BASIC. $.4865.00 • Apple's Silentype'" printer, ·suggested reta11 price. 

a modem or a graphics ~~~~§~~~§~~~~~ 
tablet. Add memory up to 64K 
bytes or 128K bytes. Add up 

to four or six 

call 800-538-9696. In California, 
800-662-9238. Or write: Apple 
Computer, 10260 Bandley Drive, 

and refine proto
types. Want to 

IHe ~Y/ C,O lq/~ 

::: TO•L~ 
51/4" disk drives 
without adding 
any overhead. 

Cupertino, CA 95014. 

study cause and 
effect of several 
variables? Apple 
computes new 
results instantly 
and displays them 
in colorful, easy-to-

.:~~ o~~I For support, 
service and the best 
extended warranty 
in the industry -

I f " (l " I I A ', fl M Cl 

read graphs, charts or plots on a 
video monitor. 

I In production 
management 
Apple personal computer systems 
make it easy to gather data, 
analyze productivity, measure 
yields and facilitate all phases 
of production control. Want to 
speed up repetitive tasks? 

CIRCLE NO. 36 ON INQUIRY CARD 

l'IOMTH Apple is the answer. 
If you have any other 

questions about why Apple is the 
pick for professionals in engi
neering, see your 
nearest 
Apple 
computer 
dealer or 
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or other lines is subject to tax if the 
person or his employee, while on or 
off the premises where the 
equipment is located, operate the 
equipment or direct and control its 
operation." Out-of-state access to 
Massachusetts-based timesharing 
equipment is not taxable. 

Robert Sherin, representing the 
DPMA, pointed out that the nature of 
timesharing services has changed. 
In the past, users rented straight 
computer time and assumed control 
of the system. Now, however, the 
users control only their own 
applications, not the system itself. 

ADAPSO's Palenski noted that the 
proposed regulation is based on the 
"erroneous" concept that operation 
is controlled by the customer. 
Palenski said that Connecticut is 
one of the few states that taxes 
timesharing, and those services are 
taxed at 3% percent for use rather 
than the 7112 percent normally 
charged for sales or leases of 
tangible personal property. Califor-

People in the news ... 
James S. Campbell was named 

president, and Joe T. Booker was 
named executive vice president, 
engineering and manufacturing, of 
Shugart Associates, Sunnyvale, 
Calif. Campbell, who was vice 
president, international operations, 
for the corporation's Information 
Products Group, replaces James J. 
Bochnowski, who resigned to 
participate in forming a venture 
capital firm. Booker moves up to the 
newly created executive vice 
president position from his post as 
Shugart vice president, operations 
and manufacturing. 

Robert M. Price has been elected 
president and chief operating 
officer, and Norbert R. Berg has 
been named deputy chairman of the 
board of Control Data Corp., 
Minneapolis, Minn. They will join 
William C. Norris, chairman and 
CEO, in managing the firm and its 
subsidiaries. 
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nia does not tax timesharing 
services. 

The Savings Banks Association of 
Massachusetts, representing 163 

state-chartered savings banks, 
opposed the regulation, noting that 
computers have enhanced bank 
services. An association spokesman 
said the timesharing tax parameters 
may have an unintended result in 
the bill-paying service called 
"pay-by-phone." One interpretation 
of the proposed regulation would 
require a savings bank to assess a 
sales tax for a customer to secure 
"access to equipment not on his 
premises by means of telephone." 

The Massachusetts proposal and 
all arguments against it are being 
evaluated by the Department of 
Revenue until later this month. 
Many observers expect that the 
department will not pass the 
regulation, but if it does pass, one 
company representative said he 
would expect a court challenge. 

- Lori Valigra 

David R. Fernald has been 
appointed director of marketing at 
Digital Equipment Corp.'s commer
cial products group, Maynard, 
Mass. Fernald formerly served as a 
product line manager in the 
manufacturing, distribution and 
controls group at the company. He 
will be responsible for strategies, 
business evaluation, product plan
ning, executing common promotion
al efforts, advertising, product
performance evaluation and sales
aid development. 

Peter R . . Eisenhauer has been 
appointed vice president of market
ing and sales for Integral Data 
Systems, Inc., Natick, Mass. 
Formerly director of marketing 
and sales at the company, 
Eisenhauer continues his responsi
bilities for worldwide sales and 
marketing activities, and assumes 
responsibility for long-range strate
gic planning and corporate develop
ment. 

EXPANDING 
YOUR 

DEC PDP/11 SYSTEM? 
• 50% more data storage, 
• 50% increased data transfer rate, and 
• 20% faster seek times I 
• rs software transparent to all DEC Operating 

Systems. Diagnostics. and Drivers, 
• is fully media compatible 
• is 11/70 Cachebus. Unibus, or 0-bus compatible 

Our subsystems are industry proven, high quality 
CDC. disc dnves and Emulex controllers. Also offered are 
high performance. reliable magnetic tape subsystems, 
DZ 11 's, OH I I's, high speed MOS memories. printers. and 
other hardware. Call or write us for your hardware 
requirements. 

• DEC. PDP/11 are registered trademarks of 
Digital Equipment Corporation. 

COMPARE OUR PRICES 
OUR MODEL 

DM06 (300MB) s 19,950 
DM06/70 (300MB) S21,700 
DM02 (BOMB) s 12,950 
DM03/70 (BOMB) s 14,700 
DM-300 (300MB) s 12,950 
DM-80 (BOMB) s 7,950 
DM-77 (1251PS) s 10,995 
DM-45 (751PSJ s 9,995 

DEC 
RJP06 (200MB) S44,000 
RWP06 (200MB) S44,000 
RJM02 (BOMB) S24,000 
RWM03 (BOMB) S25,000 
RP06 (200MB) S34,000 
RM02 (BOMB) s 18,000 
TJU77 (1251PS) S28,000 
TJU45 (751PS) S23,000 

Pr1ntron1x Printers 
DMP 300-300LPM /Unibus controller included) SS,980 
DMP 600-600LPM (Unibus controller included) S?,980 

Our systems are expanded or media compatible versrons of 
standard DEC RP06/RM02 disc subsystems and 
TU77/TU45 magnetic tape subsystems These subsystems 
are 100% compatible with all DEC software, d1agnost1cs, 
and dnve~. 

AOVANCEO---

DIGITAL 
---PRODUCTS 

7584 Trade St. • SanDiego,CA 92121 

[714] 578-9595 

r1ar1 c rt.1.n .,.., .nrt.1 1a.1n1 11ov ,... Ann 
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ou can count on our continuously updated 
computer technology reports to deliver 
the information you need to keep up with 
the rapid-fire changes in our industry. 

AUERBACH Computer Technology Reports enable 
you to stay fully informed in the ever-changing 
world of computer equipment and related tech
nologies. 
These monthly-updated information services help 
you make the kind of hardware and software pur
chases that can save your company time and 
trouble . .. and money! 

With each service you get: 
• Pricing reports 
• Product reports 
•World-wide coverage 
•Unbiased evaluations 
• Specification charts 
•Directory of Industry Suppliers 
• Market overview 
•Monthly updates 

. . . information that spans the entire range of the 
computer industry. 

Areas covered in AUERBACH services range from 
minis to mainframes, from software to plug-com
patible peripherals and much, much more! It's just 
what you've needed . . . reliable coverage and 
completely unbiased evaluations of equipment 
and services in every category. Send for our illus
trative brochure that tells you in complete detail 
about each of our services. It's yours free! 

e 
nformation 
Company 

ALJ ERBACH 6560 North Park Drive 
® Pennsauken, N.J . 08109 

r----------------, 1be AUERBACH I lnfonnatlon 6560 North Park Drive I 
I 

C01J1>any Pennsauken, N.J., 06109 I 
Phone toll-free: (600) 257-6162 I AUERBAC~ (In N.J., call 609-662-2070) I 

I Send me my free illustrative brochure of AUERBACH Computer I 
Technology Reports today! 

; Name/Title : 
Company ________________ _ 

· ~~ I I City State Zip ___ I 
I Phone I 

L----------------~ 
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SHOWS & CONFERENCES 

OCTOBER 

20-22 International Telecommunications Regulation and 
Policy Symposium, Washington, n.c. Contact: Kath
leen Kerns, Telecom Systems Group, Inc., 579 
Pompton Ave., Cedar Grove, N.J. 07009, (201) 
239-5700. 

20-23 ISA/80 Conference and Exhibit, Houston, sponsored 
by the Instrument Society of America (ISA). Contact: 
Lori Cooke, Instrument Society of America, 67 
Alexander Drive, Research Triangle Park, N.C. 
27709, (919) 549-8411. 

20-23 FORUM/10, Chicago sponsored by Forum Interna
tional. Contact: W. Leahy, Director of Communica
tions , 4300-L Lincoln Ave., Rolling Meadows, Ill. 
60008, (312) 359-8160. 

21 -22 Second Annual Symposium on the Home Informa
tion Utility, New York, sponsored by The Yankee 
Group. Contact: Marjorie Sugarman, The Yankee 
Group, P .O. Box 43, Harvard Square, Cambridge, 
Mass. 02138, (617) 725-1100. 

23-24 Third Annual Newport Conference on Fiber-Optic 
Markets, Newport, R.I. Contact: Kessler Marketing 
Intelligence, 22 Farewell St., Newport, R.I. 92840, 
(401) 849-6771. 

25-29 29th Annual International Data Processing Confer
ence & Business Exposition, Philadelphia, spon
sored by the Data Processing Management Associa
tion. Contact: Conference Coordinator, DPMA Interna
tional Headquarters, 505 Busse Highway, Park 
Ridge, Ill. 60068, (312) 825-8124. 

27-30 Fifth International Conference on Computer Com
munication (ICCC/80), Atlanta, Ga., sponsored by 
the International Council for Computer Communica
tions. Contact: Wayne Adams, !CCC '80 Publicity 
Chairman, Sperry Univac, Blue Bell, Pa. 19424, (215) 
542-4673. 

27-29 1980 Annual Conference of the Association for 
Computing Machinery, Nashville, Tenn., sponsored 
by ACM. Contact: Dr. Gordon Sherman, Technical 
Program Chairman, ACM '80, University of Tennessee 
Computer Center, Knoxville, Tenn. 37916, (615) 
974-6758. 

28-30 Interface West, Los Angeles, sponsored by the 
Interface Group and Datamation magazine. Contact: 
Peter B. Young, The Interface Group, 160 Speen St., 
Framingham, Mass. 01101, (617) 879-4502. 

29-31 Computerized Office Equipment Expo, Houston. 
Contact: Industrial & Scientific Conference Manage
ment, Inc., 222 West Adams St., Chicago, Ill. 60606, 
(312) 263-4866. 

OCT. 30-NOV. 1 

Fourth Annual National Small Computer 
New York. Contact: Ralph Ianuzzi, 
Manager, 110 Charlotte Place, Englewood 
N.J. 07632, (201) 569-8542. 

Show, 
Show 

Cliffs, 
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Introducing the 
NEC Soft-lbuch: 
Other diskette drives 

Dual-sided diskette drives require contact of both heads with the media 
to read or write. This causes head wear and a pinching action that 
deforms, mars and scratches the media surface, shortening head and 
media life. 

NEC diskette drive 

The NEC "Soft-Touch" drive uses advance-contour head design and a 
unique air-damper to load heads. These features smooth and cushion the 
contact of head with media surface, nearly doubling the life of both the 
heads and the recording media. 

The industry's newest 1.6MB diskette drive. 
With twice the MTBF. Twice the media life. 
NEC product superiority is now available in dual-sided double
density eight-inch diskette drives. Our new Model FD 1160 "Soft
Touch" flexible disk drive offers reliability and cost-of-ownership 
advantages that far exceed industry standards. 

Media life. The "Soft-Touch" drive uses a unique air-damped 
head-loading system that virtually eliminates pinching , scoring 
and scratching of the diskette media. The result: media life of 
more than 6 million passes, nearly double that offered by other 
suppliers. 

Head wear. An advanced design ceramic read/write head 
assures maximum signal transfer efficiency while drastically re
ducing head wear and media chafing . 

Reliability. Most diskette drives average about 8,000 hours 
MTBF, with perhaps a component or two rated higher. The NEC 
"Soft-Touch" drive has a 15,000-hour MTBF on the entire drive. 

Compatibility. The FD 1160 model is data compatible, elec
tronically compatible and dimensionally compatible with industry
standard single- and dual-density drives. You can use it immedi
ately in place of the older drives you use now. 

Availability. The NEC "Soft-Touch" drive is available right now. 
Not as a prototype, but as a field-proven drive with over 20,000 
installations worldwide. 

Find out for yourself. Call Jack Flynn today on the NEC 
"Soft-Touch" action phone at 617-862-3120 to order your eval
uation unit. 

NEC 
NEC Information Systems, Inc. 

Horne Office : 5 Militia Drive. Lexington , MA 02173, (617) 862-3120 
Eastern Office: 36 Washington Street , Wellesley , MA 02181 , (617) 431-1140 
Central Office: 3400 South Dixie Drive, Dayton, OH 45439. (513) 294-6254 

West Coast Office: 8939 S. Sepulveda Blvd., Los Angeles, CA 90045 (213) 670-7346 
Southern Office: 2945 Flowers Road South, Atlanta, GA 30341(404)458·7014 
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TECHNOLOGY CORP 

A PEERLESS 
STORAGE 

PERIPHERAL 
Exclusively for: 

the PERKIN-ELMER 
COMPUTERS 

BTC-301/BTC-302 SOLID STATE STORAG E PERIPHERALS 

The BTC-301 and BTC-302 storage peripherals 
can emulate a disk drive but has no seek or 
rotational latencies and transfers at 1,000, 000 
bytes/second. They also permit random access 
to any halfword and have an external port into 
memory. 

(Ask about our BTC-501 
"wristwatch on a halfboard ") 

BGL TECHNOLOGY CORP 15452 CABRITO ROAO, VAN NUYS, CA 91406 (213) 787-0535 
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IDT SATISFIES 
ALLYOUR 
BASIC DRIVES. 

It's no wonder so many people turn to IDT for their W' IBM-
compatible tension arm and )<I " cartridge recorder requirements. 

Just look at all our standard features : 
• Formatter/ controller embedded in tape drive_ 
• Standard controllers for RS-232C, IEEE-488, and Intel Multibus~ 
• Subsystems, hardware and software compatible with DEC, DG, 

HP, Tl, GA, Honeywell, Perkin-Elmer and others. 
• We also offer PBX unattended call recorders, parallel I/O's, 

Wangco/ Datum I/O's and dual buffers. 
The simple fact is, IDT make the finest hne of tape drives available_ 

How else can you explain the fact that so many people are getting 
all wrapped in tape today? 
*Trade name for Intel Corp 

111111111 

4060 Morena Blvd. 
San Diego, CA 92117 

(714) 270·3390 CIRCLE NO. 41 ON INQUIRY CARD 
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NOVEMBER 

2-5 Fourth Annual Symposium on Computer Applica
tions in Medical Care, Washington, o.c. Contact: 
Michael J. Ackerman, Ph.D., Exhibit Chairman, 
Naval Medical Institute, Mail Stop 38, Bethesda, Md. 
20014, (202) 295-1810. 

3-4 NASA/AIAA Workshop on Aerospace Applications 
of Microprocessors, Greenbelt, Md. Contact: John 
Y. Sos, NASA/Goddard Space Flight Center, Code 560, 
Greenbelt , Md. 20771. 

4-6 Federal Office Automation Conference, Washing
ton, D.C., sponsored by the Federal Office Institute. 
Contact: Federal Office Automation Conference, P.O. 
Box E, Wayland, Mass. 01778, (617) 358-5110. 

4-6 Midcon/80, Dallas. Contact: Robert Myers, Midcon, 
999 North Sepulveda Blvd., El Segundo, Calif. 90245, 
(213) 772-2965. 

4-6 Word Processing and Office Business Equipment 
Trade Show and Conference, San Jose, Calif. 
Contact: Cartlidge and Associates, Inc., 491 Macara 
Ave., Suite 1014, Sunnyvale, Calif. 94086, (408) 
245-6870. 

5-7 Military Communications System Control Sympo
sium, Bedford, Mass., sponsored by the Mitre Corp. 
Contact: Elaine Normoyle, The Mitre Corp., P.O. Box 
208, Bedford, Mass. 01730, (617) 271-2511. 

8-9 1980 Personal Computer Fair, Seattle, Wash. 
Contact: Ken Burkun or Joe Felsenstein, Co
Chairpersons, Fair Committee, Northwest Computer 
Society, P.O. Box 4193, Seattle, Wash. 98119, (206) 
284-6109. 

10-13 Fourth Annual Data Entry Management Confer
ence, Orlando, Fla., sponsored by Data Entry 
Management Association. Contact: DEMA, P.O. Box 
3231, Stamford, Conn. 06905, (203) 322-1166. 

12-14 Pacific '80 Conference on Distributed Processing, 
San Francisco, sponsored by the Association for 
Computer Machinery (ACM) and its Chapters of the 
Pacific Region. Contact: Robin Williams, General 
Chairman, IBM, K55-282, 5600 Cottle Road, San Jose, 
Calif. 95193. 

18-20 Information Management Exposition & Conference 
for Manufacturing Companies, Chicago. Contact: 
Clapp & Poliak, Inc., 245 Park Ave., New York, N.Y. 
10017. 

18-21 COMDEX '80, Las Vegas, Nev., sponsored by the 
Interface Group. Contact: Peter B. Young, The 
Interface Group, 160 Speen St., Framingham, Mass. 
01701, (617) 879-4502. 

20-23 Northeast Business & Home Computer Show, 
Boston. Contact: National Computer Shows, P .O. Box 
678, Brookline, Mass. 02147, (617) 524-4547. 

JANUARY 

7-9 Second Annual Western Conference & Exposition, 
Anaheim, Calif. Contact: Judith H. Shreve, Armed 
Forces Communications and Electronics Association, 
One Skyline Place, 5205 Leesburg Pike, Suite 300, 
Falls Church, Va. 22041, (703) 820-5028. 
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Plug in to CRDS 
for complete 

LSI-It systems 

• 

Software 
Your choice of: 
• RT-11 
•RSX-HM 
• U/V6 (UNIX*) 

MF-211/411 
• LSl-11/2 with 32K words or LSl-11/23 

with 64K, 96K or 128K words 
• RX02 Equivalent Dual Floppy Systems, 

Single-Sided or Double-Sided, 
Dual Density 

• Quad Serial Interface 
• 8 Quad Slot Backplane 

When you plug in to Charles River Data 
Systems you plug in to innovative, practical 
solutions to your system design requirements. 
Solutions like our double-sided, double
density floppy disk systems-offering one 
megabyte of RX02 equivalent storage per 
drive. Or our Winchester drive with cartridge 
tape back-up for fail-safe reliability-in a sin
gle enclosure, with a common controller card. 

You can purchase each of our compact, 
reliable components separately to expand or 
complete a system. Or combine them in your 
choice of configurations for powerful, multi
user, general purpose computers in a single, 
cost-effective package. 

Equally at home as R & D systems or as 
the basis for business and process control sys-

"Trademark of Digital Equipment Corporation. 

HD-11/HD-11 T 
• Shugart Winchester Drive with 

21 Megabyte Capacity, Software 
Equivalent to Four RLOl's 

• DEi Cartridge Tape Back-up (HD-llT) 
•Controller Card with RLOl Instruction 

Set Compatibility 

terns, CRDS systems are based on the DEC 
LSI-11/2 or LSI-11/23, with from 32K to 128K 
words of MOS memory. Peripherals avail
able include a 21 megabyte Winchester fixed 
disk system; single- or double-sided floppy 
disk drives; and a 3M cartridge tape back-up 
for the Winchester disk. Software systems 
available include RT-11, RSX-11, and U/V6 
(UNIX*). 

Whichever configuration you choose, 
you're assured of plugging in your system 
fast, because CRDS delivers most products in 
30 days! 

For complete specifications, and to dis
cuss the configuration or components that 
best meet your needs, call CRDS Marketing 
at (617) 655-1800. And plug in to CRDS today. 

*UNIX is a registered trademark of Bell Laboratories. 

~D.IJC! Charles River Data Systems, Inc. 
~ I l.Jn IJ •r--4-Te•c•h•c•ir.ci•e•. N.a.1i.ck·.·M•A•o•1•1s•o•.•li•e•1.•(•s1•1•)s•s•s•-1•ao·o···T·w-x.(1•1•0•)3·a·s-•o•s2·3--
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While theyweTe thinking 
hatdwaTe and soffwaTe, 
we weTe thinking 

S-100 SYSTEMS. From m memory boards 
to add-on hard disk. High performance S-100 
busboards. Single, dual and quad-density disk 
systems with up to 1.2 megabytes on a single 
floppy disk drive. 1/0 boards. All , with 
the Morrow Designs systems approach 
to hardware and software. 
COST EFFECTIVE SYSTEMS. 
Morrow Designs Discus M26 offers 
26 usable megabytes of memory for 
just $4,995. About $192 per mega
byte. And, it's a complete system, 
including a Shugart SA4008 
Winchester-type sealed-media 
hard disk, power supply, cables, 
and cabinet with fan. The single 
board controller supervises all 
data transfers, communicating 

16K SUPER RAM 
32K SUPER RAM 

16K MEMORY MASTER 
24K MEMORY MASTER 

MAIN 
MEMORY 

HARD 
DISK 

CONTROLLER 

8 INCH 1 2 MEGABYTE 
FLOPPY DISKS 

with the CPU through 3 1/0 ports (command, 
status, data). The controller can generate inter
rupts at the completion of each command. A 
512-byte sector buffer is on-board. And the 

system is available for S-100 main
frames. 
SYSTEMS FOR SYSTEMS. Whether 
you 're building systems or trying to 
expand your present system at reason-
able costs, Morrow Designs offers 

complete, cost-effective subsystems. 
Modular systems that allow you 
to build your system your way. 
SOFTWARE FOR SYSTEMS. 
Morrow Designs backs each 
subsystem with high-quality, 
fully-tested software. INSTALL 

"''c"''~u software allows you to attach 
'"'""' \\'n~'t.. 



systems. 

Z80/8080 
CPU 

CPM 

AUTO-INSTALL 
DEVICE 

DRIVERS 

IEEE STANDARD S-100 BUS 

1K 
ROM 

1K 
RAM 

REAL 
TIME 

CLOCK 

DAISY PORT 

DAISY WHEEL 
PRINTER 

MULTI BOARD 

PROGRAMMABLE 
INTERRUPT 

CONTROLLER 

3 SERIAL PORTS 

RS 232 RS 232 RS 232 

any Morrow disk system to any CP/M 
system operating under CP/M. 
Morrow CPM/CDOS software allows 
you to attach any Morrow disk drive 
to Cromemco Systems. In fact, if soft
ware runs under CP/M, it will run on 
any Morrow Designs hardware. 
COMPARE PERFORMANCE. 
Hardware performance. Software 
performance. System performance. Any 
Morrow Designs disk drive, hard or floppy, 
can be mixed and matched through Morrow 
Designs standard software. And all necessary 
hardware, software and firmware is included 
with each system. 
NOW, COMPARE PRICE. Morrow Designs 
products offer maximum efficiency at minimum 
cost. But we don't cut corners. What that means 

LANGUAGES: 
C, RATFOR, FORTRAN, 

PASCAL, BASIC 

WORD PROCESSING 
DATA BASE 

MANAGEMENT 
ACCOUNTING 

FLOPPY 
DISK 

CONTROLLER 

14 INCH 26 MEGABYTE 
HARD DISK 

RS 232 

to you is reliable system efficiency at 
cost effective prices. 
Better systems for less. See Morrow 
Designs full line of memory and 1/0, 
plus floppy disk/and the M26 hard 
disk system at your computer sup-
plier. Or, send in the coupon for our 

1 
full line catalog. Can't wait: Gall us at 
(415) 524-2101 . 

MDRRDW DESIGNS 
5221 Central Ave Richmond . CA 94804 

Gentlemen, Please send me your complete OEM hardware and 
software specifications. Plus the name of my nearest distributor. 
Name ___ ________________ _ 

Company __________________ _ 

Address _________________ _ _ 

City _______ State _______ Zip ____ _ 



THE COMPLETE 
PRINTER LINE: 
800 243-90541: 

Digital Associates offers the widest selection of line printer systems plug-compat
ible with virtually any minicomputer manufactured . For drum, chaintrain , band, 
belt or matrix technologies, just call our toll-free number and our experts will help 
you pick the printer that meets your exact requirements. Digital Associates has 27 
different models to choose from so you don't have to settle for second best. 

With prices of up to 40% off the minicomputer manufacturer's list, delivery in 
30 to 40 days, installation by factory-trained technicians and a nationwide service 
network, it's easy to see why Digital Associates is the largest independent supplier 
of minicomputer printer systems. 

Digital Associates Corporation 
1039 E. Main Street, Stamford , CT 06902 TWX 710-474-4583 

* In Connecticut call (203) 327-9210 
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PRODUCT FOCUS Mini-Micro World 

68000-based board family 
launched by Motorola 

A single-board microcomputer 
based on the MC68000 16-bit 
microprocessor and a real-time 
executive software package are the 
initial offerings in the VERSAmodule 
family of board-level products from 
the Integrated Circuits Division of 
Motorola, Inc. 

Officials at the Phoenix, Ariz., 
company, which will introduce the 
members of the new board family 
over the next six to 12 months, say 
deliveries of the CPU board and 
software will begin this month. 

The VERSAmodule monoboard 
microcomputer (VMM) uses an 8-MHz 
68000 and takes full advantage of 
the capabilities of the microproces
sor, according to L. Jefferson Gorin, 
product application manager for 
microsystems. The VMM runs on 
Motorola's 16-bit backplane bus, the 
VERSAbus, and includes a VERSAbus 

interface that allows asynchronous, 
bidirectional operation, direct mem
ory access and multiprocessor 
system operation. 

The VMM contains both RAM and 
ROM that are accessible by the 
68000. Gorin says RAM will be 
available in two sizes: 32K or 64K 
bytes. The VMM's ROM capability is 
provided by eight sockets that can 
accommodate industry standard 
5V-only ROM, PROM or EPROM 
devices, Motorola says. ROM 
capacity is 16K, 32K or 64K, 
depending on the device chosen. 

Two onboard serial 1/0 ports 
provide RS232C modem or terminal 
interfaces and full- or half-duplex 
operation at speeds as high as 19.2K 
bps. Four parallel ports provide 32 
lines of general-purpose parallel 1/0. 

A 32K VMM will cost $2500 in 
single-unit quantities; a 64K CPU 

A VERSAmodule four-slot chassis, with top 
removed, shows card cage, 1 SA power 
supply and representative 110 cabling. 

will cost $3000, with volume OEM 
discounts available. Chassis and 
card cages designed for the 
VERSAmodules will also be intro
duced. Gorin says the standard 
51/4-in.-high, front-loading, four-slot 
chassis is expandable to 12 slots in 
four-slot increments. A 30A switch
ing power supply is standard; a 15A 
supply is optional. The VERSAmod
ule board measures 9% x 14 1/4 in. 

Principal elements of Motorola's VERSAmodule product family include VERSAmodule boards, four-slot chassis and card cage. 





Since 1975, Digital Equipment Corporation 
has sold more 16-bit micros than any other 
company. 

More than 100,000 of them. 
And from the very beginning, our goal has 

been simple: to build failure-free microcomputer 
products. 

To·approach this goal, we use what we be
lieve is the most comprehensive reliability pro
gram in the industry. In fact, we've adaptea the 
same program we developed for our rrunicom
puter and mainframe systems. 

And it starts while a product is still on the 
drawing boards. 
Reliability as ~ design goal. 

We actually design reliability into Digital's 
micro products. 

The original design team includes engineers 
from product assurance, diagnostics, product 
safety and field service. They make sure a micro 
design is inherently reliable to begin with. 

Then before a component is qualified to go 
into one of our micros, it has to pass evaluations 
and tests lastins six months or more. 

In production, we give every component a 
complete battery of functional and package tests . 
As the micro board moves throu~h manufactur
ing, we test extensively at every important stage. 

Even after a product is in the field, we con
tinue to study its performance and failure rates 
so we can make design and manufacturing 
improvements. 

All this effort has paid off in extremely high 
MTBFs. And an industry wide reputation for 
reliability. 
The industry'~ most mature software. 

Reliability is just as important for micro 
software as it is for hardware. 

At Digital, we've been refining and enhanc
ing the RT-11 family of development and applica
tion software for more than seven years. 

RT-11 provides a wealth of high level lan
guages and development aids. Plus you have the 
flexibility of using RT-11 with a wide range of 
LSI-11 hardware configurations. 

RT-11 family capability ranges from multi
tasking, multiterminal support for larger config
urations to a very small kernel for single-task 
applications. There's also a subset of RT-11 de
signed specifically for PROM applications. This 
subset, called SIMRT, is an integral part of FOR
TRAN IV. 

And RT-11 development software is exactly 
the same as RT-11 target software, so you can 
debug your programs with complete confidence 
right on the Clevelopment system. 
The total ~pproach to micros. 

Reliable performance is just one of the ways 
we make micros easier to work with. 

We also offer hundreds of hardware prod
ucts to choose from-micro boards, boxes and 
development systems. Memory and interface 
boards. Terminals and printers. 

And we back it all with over 13,000 service 
people worldwide, technical consultation and 
training, and support agreements that can be tail
ored exactly to the way you run your business. 

It's the total approach tu micros, only from 
Digital. 

To learn more just send the coupon for a 
copy of our free brochure, "The Story Behind 
LSI-11 Microcomputer Reliability." 

For more information, contact: Digital Equip
ment Corporation, MR2-2/M65, One Iron Way, 
Marlboro, MA 01752. Or call toll-free 800-225-
9220. (In MA, HI, AK, and Canada, call 617-467-
7000.) In Europe: Digital Equipment Co. Limited, 
Acre Rd., Reailing, RG2 OSU, England. In Can
ada: Digital Equipment of Canada, Ltd. Or con
tact your localRamilton/ Avnet distributor. 

I'd like to know 
more about Digital's 
reliable micro products . 

D Please send me your brochure, "The Story Behind 
LSI-11 Microcomputer Reliability." 

D Please have a Safes Representative call. 

Title ______________ _ 

Company _____________ _ 

Address _____________ _ 

City ______ state ____ Zip---

My application is ___________ _ 

Send to Digital Equipment Corporation, Microcom
puter Products Group, MR2-2/M65, One Iron Way, 
Marlboro, MA 01752 . 

L~~-~-------------~~_J 

It took the minicomputer company 
to make micros this easy. 

CIRCLE NO. 45 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/October 1980 57 



Mi•i·Miara Warld 

Motorola expects to begin 
delivering a real-time executive 
software package with the first 
VMMs to provide real-time multi
tasking. The software can be 
resident in ROM, RAM or both, Gorin 
says, and will be available to OEMS 
through a licensing program. 

In addition to the real-time package and test and diagnostic 
executive, Motorola expects to software. Motorola indicates that it 
deliver self-test and debug soft- is gearing up for extensive 
ware, which will reside in onboard applications software support. 

58 

ROM. Future software will include a VERSAmodule hardware, which 
real-time disk-operating system, will be introduced by year-end, says 
scheduled to be released next Gorin, will include a rigid-disk 
February, a floating-point math controller and a multichannel 

If you're 
considering a Dranetz 
606-1, 606-3, or 616 . .. 
Don't buy it or rent it until you 've seen a demonstration of our new Model 
3600 Power Line Disturbance Monitor. Compare its capabilities, feature 
by feature , to those of all three Dranetz models. Compare size and 
portability . Compare reliability and serviceability. Compare price and 
delivery . We think the 3600 outperforms all of the above models 
combined for most applications . But don't take our word for it. Ask us 
for a demonstration today. Make us prove it. 

Franklin Electric 
Programmed Power Division 

995 Benicia Avenue, Sunnyvale, CA 94086 

(408) 245-8900 • Telex No. 357-405 
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communications board with four 
serial and one parallel Centronics
type printer port. Motorola plans to 
introduce another CPU board, a 
RAM/ROM/1/0 expansion board, 
500K-byte and IM-byte RAM boards 
and an analog-conversion board 
during 1981 and 1982. - Larry Lettieri 

H-P adds two terminals 
to intelligent display line 

With the announcement this 
month of the HP2624A, Hewlett
Packard Co. fills in a gap in its 262X 
intelligent terminals family, which 
was topped off a few months ago by 
the multiscreen , multiconnection 
HP2626A. The Data Terminals 
Division of the Palo Alto, Calif., 
company is simultaneously introduc
ing a high-end unit in the 264X 
product line-the HP2642A-the 
first H- P intelligent terminal to use a 
floppy-disk drive for data storage. 

The HP2624A's user-definable soft-keys 
are displayed on the screen's 25th and 26th 
lines, which also display error messages and 
terminal status. 
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Cotnponent Softw-are for Microprocessors: 
New-est way to cut softw-are costs. 

Frotn Texas Instrutnents. 
At a fraction of what they would cost 
you to write, Tl's new Component 
Software Series provides a library of 
statements common to most programs. 
You select only those functions you 
need, then combine them with the 
unique software for your application. 
Result: your savings can be more than 
two-thirds the cost of writing a typical 
application program. 

The "software bus" 
Tl's Realtime Executive, the interface 
for the Component Software, serves, in 
effect, as a software bus. For less than 
6K bytes, it handles the executive func
tions such as system initialization, con
current process synchronization 
(multiprogramming), interprocess com
munication, interrupt linkage, memory 
management, and priority scheduling. 

File Manager Software 
The File Manager package operates 
with the software bus to perform file 

management functions like: read/write 
to a floppy diskette. Install formatted 
volume. Open/close/read/write files. 
Random access to files. Rewind/ 
forward, backspace to files. 

Component Software Series 

APPLICATION PROGRAM 

llEALTIMEEXECUTIVE 

.--~-..., r - - - - ! .--~--. ..--~-..., 

ALE - : COMMs:~~TIONS : 
I I 

USER 
APf'llCATIOM 

PACKAGES 
OEM 

PACKAGES 

~-~~._ ____ _, ~-~~--~ 

Customization capability 
The Component Software Series in
cludes source code in Pascal for unique 
customization of each package. The ob-

ject code is language independent, 
allowing execution of programs written 
in 9900 assembly, Microprocessor Pas
cal, or Power Basic. Once selection and 
customization are complete, your ap
plication program can even be ROM 
resident. 

Available today, 
more to come 

The Realtime Executive (TMSW330R) 
and the File Manager (TMSW340F) are 
available now at $915.00* and $860.00*, 
respectively, on either floppy or hard 
disk. Coming soon: HDLC Data Com
munication packages. 

For more information, 
call your TI distributor or 
TI field sales office. Or 
write Tuxas Instruments 
Incorporated, P.O. Box 
1443, MIS 6404, Houston, 
Tuxas 77001. 

Fifty Years 
of . Innovation 

~ 
TEXAS INSTRUMENTS 

·us price, subject to change without notice 
© 1980 Texas Instruments Incorporated INCORPORATED 
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What's the best 
display system 
for you? 
Ramtek has 
the right choices 
to fit 
yourneeds
and budget. 
Graphic displays make your computer 
data work harder. Color, gray scale, or 
black and white, simple or sophisticated, 
you 'll find what you need in Ramtek's 
broad line of raster scan systems, the 
most complete in the business. 

Need a management information 
system? Then you need a 6000 series 
Colorgraphic computer or terminal. Ask 
about our stand alone, high resolution , 
16-color, Pascal-based Colorgraphic 
computers. Programming is easy and 
interactive. Graphics programming for 
business charts, computer aided 
instruction, process control, plotting 
and statistical analysis is even easier 
with Ramtek's GRAF PRO (graphic pro
cedures) software package. Or, to 
quickly and inexpensively upgrade your 
present terminals. choose our TTY 
compatible Colorgraphic terminals. 

Want all the sophistication you can get? 
Our 9000 series graphics and imaging 
display systems are modular for your 
customized applications; the 9050 pre
packages the most popular features for 
budget-sensitive applications. The 
powerhouse 9400 sets the state of the 
art in resolution, vector writing speed 
and image manipulation capabilities. 

More monitors than ever. Ask about 
our 40 different models of monitors. 
Choose from a variety of screen 
resolutions to 1024 lines in color, gray 
scale or black and white, plus a variety 
of phosphors and screen sizes to 25 
inches. An in-line gun on our newest 
monitor provides precise, high resolu
tion color without convergence controls. 

Now full color plain paper hardcopy. 
Couple our new 4100 digital dot matrix 
printer/plotter to your Ramtek display 
-or to virtually any other system-for 
full color hardcopies on plain paper. Our 
unique four-head design prints three 
primary colors plus black in a single 
pass, operating about three- times as 
fast as comparable printer/plotters. 

Or, choose photographic hardcopy. 
Use our color camera systems to get 
instant color prints in various sizes, 
35mm slides, transparencies, and 
16mm film . Multiple image models 



can record from one to 25 different 
images on one sheet of film . 

What else can you ask tor? A complete 
line of interactive devices: keyboard . 
light pens, joysticks. trackballs and 
graphic tablets. Optional software 
packages to simplify your applications 
programming. 

And, intelligent alphanumeric terminals. 
Three basic models (including one 
especially for UNIVAC users) are avail
able in our black and white alpha
numeric terminal series. Ask how we 
can customize them for almost any data 
entry or telecommunications use. 

Ask today. For complete information on 
the Ramtek system that best fits your 
needs, write Ramtek, 2211 Lawson 
Lane, Santa Clara, CA 95050. Or, call 
your nearest Ramtek office. 

Why raster scan? 
Raster scan has become the preferred technology 
whenever computer-based information and images must 

be displayed. To find out what raster scan is and how 
it compares with alternative display technologies, 
write for "Raster scan, the display technology of the 

80's'.' It's Issue Number 2 of Ramtek's "USE OUR 
EXPERIENCE" series. 

Ramtek 
Our Experience Shows. 

REGIONAL OFFICES: Santa Clara, CA (408) 988-2211. Newport Beach, CA (714) 979-5351 , 
Seattle.WA(206)838-5196, Albuquerque. NM (505)884-3557, Dallas,TX(214)422-2200, Maitland, 
FL (305) 645-0780, Huntsville, AL (205) 837-7000, Chicago, IL (312) 397-2279, Cleveland, OH 
(216) 464-4053, Washington , DC (301) 656-0350, Metropolitan NY (201) 238-2090, Boston, MA 
(617) 273-4590, Netherlands 3129685056. 
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Mini-Miera World 

Company officials say both 
terminals are compatible with all 
previous H-P models. The terminals 
are aimed at the text editing, 
program development and data 
entry markets. 

The HP2624A, a block-mode CRT, 
includes user-definable, screen
labeled soft keys. A 16K RAM 
standard memory is four pages of 
so-character lines; an optional RAM 
provides another five pages. The 
increased memory space is especial
ly useful for program development 
applications, say company officials. 

Like other 262X terminals, the 
2624A has an optional built-in 
120-cps thermal printer. A com
pressed printing mode will expand 
the standa:rd 80 columns to 132. An 
extended mode prints enlarged 
characters at 40 cpl. The terminal 
also includes an RS232C standard 
serial port for an external printer. 

The eight user-definable soft
keys permit a preprogrammed 
message of as many as 80 characters 
for log-on data or frequently used 
commands . The soft-keys are 
implemented in 256 characters of 
battery - powered RAM, and are 
displayed in the 25th and 26th lines 
on the screen, which also display 

Dual minifloppy-disk drives provide 540K 
bytes of storage for the HP2642A. 

error messages and terminal status. 
H-P officials say the terminal 

supports both full- and half-duplex 
asynchronous data communications. 
Several handshaking protocols 
enable the terminal to be connected 
to a wide range of printers and 
non-H-P computers. A 300-bps 
modem is available for the u.s. 
market. 

Six foreign - language keyboards 
are optional on the HP2624A. Each 
supports ISO substitution characters 
for each language, plus the 
terminal's standard 128 ASCII 
characters. A 64-character line
drawing set is standard, and a 
math-symbol set is also available. 

The HP2642A's floppy-disk drive 
provides the terminal with a 
dedicated file system. The 5%-in. 
double-density, double-sided drive 
stores 270K bytes of data. A second 
floppy-disk drive, which doubles 

Line Printers for End Users 
and System Integrators 
Improves Profit* 

62 

* Volume discounts 
* Dataproducts Technology 
* 30-50% savings r------------------------------* 125-1800 LPM 
* 30-day delivery * Nationwide service 
* Over 50 Interfaces and Controllers 

to choose from 
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To: BOS Computer Corporation 
1120 Crane Street 
Menlo Park, CA 94025 
(415) 326-2115 
lWX 9103732005 (BOS MNPK) 

MMSIO 

The Computer System I Use ______ _ 

Nam . .,_ ____________ _ 

Title. _____________ _ 

Company ___________ _ 

Stree..__ ____________ _ 

City ______ State __ Zip. __ _ 

Telephone ( _____ Ext. __ _ 
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Our LSl-11 * memory systems come 
with built-in ECC (Error Checking and 
Correction) circuitry. So you don't have to 
worry about expensive service calls, or 
strained relations with customers. Our 
2,500 ECC systems in the field have a 
proven MTBF in excess of 15 years. 

PEBX is the first to protect your 
LSI-11 system from failing RAMs and 
those random alpha particle crashes. 
We've also made protection from power 
outages as easy as hooking up a battery. 

We'll give you from 32 to 256K bytes 
of error-correcting memory that takes 

care of all single-bit errors. Plus a display 
that points to any erring RAM, allowing 
preventive maintenance rather than 
finger-pointing after a system crash. 

So if you're an OEM and you don't 
want to worry about costly service calls, 
find out about our add-in reliability and 
relax. Contact PEBX toll-free today at 
(800) 538-3112. Within California phone 
(408) 866-7838 for full info on how you 
can get the best 
LSI-11 memory 
on the market JPEIPX<o 

501 Vandell Way 
Campbell , CA 95008 

(408) 866-7838 

Finally: LSl-11 memories wilh ECC. 

*LS I-I I is a registered trademark of Digita l Equipment Corporation. 
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GROWING 
PAINS 

For years your data processing equipment and applications 
have handled the operations of your company. But times have 
changed. Your company has gotten bigger ... and your infor
mation processing needs have grown more complex. 
Before you begin the search for new and advanced data pro
cessing products and services, check the ICP Directory. With 
over 7,000 listings for both minis and mainframe and 2,000 
corporate descriptions of I P & S vendors, the ICP Directory 
has been the most recognized source for software and ser
vices information since 1967. 

6 Volumes - Published Twice a Year 
Data Processing Management 
Business Management: Cross Industry Applications 

Business Management: Industry Specific 

Mini-Small Business Systems: Cross-Industry 

Mini-Small Business Systems: Industry Specific 

Information Product & Service Suppliers Volume 

The perfect remedy for your information processing growing pains -

The ICP Directory. 

_M.l International Computer Programs, Inc. 
~1 9000 Keystone Crossing 

' Indianapolis, Indiana 46240 
(317) 844-7461 (800) 428-6179 
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Our 
Alphanumeric 
Ticket Printer 

For total versatility use 
our DMTP-9 program
mable ticket printer to 
print the full alphanumer-
ic ASCII character set. Print 
with ribbon on standard 
tickets, cards or single-sheet 
forms, or use impact-sensitive 
paper for multiple copies. Even 
program character pitch to 
handle standard or enhanced 
printing of up to 48 characters per 
line on 39- to 59-line tickets . Stepper 
motor advance for 6 lines to the inch or .110" for graphics. 

Mountable on tabletop or wall, the DMTP-9 does it all with ad
vanced stepper motor control electronics and a long-life needle 
matrix print head . For still more versatility, get it with the optional 
controllers, power supplies and interconnect cables systems for 
complete microprocessor/microcomputer compatibility, too. 
But first, write or call to get more details. Ask for Bulletin 924. 

P A 
PRACTICAL 
AUTOMATION, INC. 

1
_T_ra_p_Fa_1_1s_R_o_a_d_._s_h_e_1t_o_n._c_o_n_n_._0_64_a_4_1_T_e1_: (_2_0_3J_9_2_9_-5_3_a_,1 
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Illini-Miera 
War Id 

that amount, is optional. The drive 
supports named, sequential and 
variable-length files , which can 
have names as long as 10 
characters. 

H-P has added some new text
preparation commands to the 
2642A. The company claims that 
these commands will improve 
formatting and editing text off-line. 
They include the ability to realign 
paragraphs, justify text, copy 
paragraphs to other locations in the 
text and perform search and replace 
operations. A word wrap around 
ability enables the terminal to 
recognize words that overlap the 
right margin and to transfer them to 
the next line, eliminating split 
words. 

Like the HP2624A, the 2642A has 
eight user-definable screen-labeled 
soft-keys. It also has an RS232C 
serial printer port, an 8-bit parallel 
printer interface, and H-P's shared 
peripheral interface (a version of 
the HPIB), which allows as many as 
eight devices to be interconnected. 
The 2642A also supports an 
automatic-dial, aoo-bps modem. It 
is the first HP264X series terminal 
with that ability, says the company. 

A standard HP2642A includes one 
floppy-disk drive and sells for 
$6750. A second drive is $1000 
extra. H-P will deduct $500 from the 
price for customers ordering the 
HP2642A with dual 3M tape
cartridge drives instead of a 
minifloppy. The aoo-bps modem is 
$375. The company is considering 
making foreign-language keyboards 
available on the HP2642A. 

The list price of the HP2624A is 
$2750. Options include the' thermal 
printer for $1150, RAM for an 
additional five pages of memory for 
$200, foreign-character sets for $100 
each , and a math - and large
character set for $100 each. 

H-P will begin delivering the 
2624A this month and expects to 
begin delivering the 2642A by 
year-end. - Larry Lettieri 
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AVAILABLE 
TODAY 

PDP11/23 
with RSTS/E 

& Data Management 

Specialists in DEC Systems 

® 

• All DEC hardware means DEC 
service. 

• Includes 192Kb, four port 
multiplexor, cabinet, VT100 
and DEC installation. 

• Choice of 10 or 20 Mbytes on 
two removable disks. 

• Either $33,100 or $36,900 
complete. 

Call now. Myron Congdon 
(203) 728-6777 
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112 MByte 
TM-100-3 (Single-sided) 

Capacity (unformatted): 

66 

SOOK bytes 
TPI: 96 or 100 

Tracks per side: 
80 maximum 

Recording density: 
SS3S BPI 

Access time: 
•Track to track : 3ms 

• Average: 90 ms 

At an economy Price 
It doesn't cost anymore to go first class when it's a Tandon 5 'A" flexible disk 
drive. The reason is simple. We're the recognized leader in mini-floppy read/write 
head technology. In fact, our patented, double-sided head design is used by all the 
other major mini-floppy suppliers. And, it makes no difference if you buy one or 
one-thousand drives, you'll always get the first class price/performance that's 
made Tandon first choice among OEMs of word processing, small business sys
tems, and personal computers. Tandon is rapidly becoming the first name in 
mini-floppies because we offer up to one megabyte of storage capacity, the fastest 
access time, a choice of single or double-sided recording, and 96 or 100 tracks per 
inch. All with proven reliability at an unbeatable price. Because we are the leaders 
in head technology, Tandon mini-floppies are designed beginning with the head to 
assure dependability throughout each drive. With Tandon, going first class is both 
sensible and economical. 

lanaan 
9333 Oso Ave. 

Chatsworth, California 91311 
(213) 993-6644 

Heads Above The Rest in Disk Technology 
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1 MByte 
TM-100-4 (Double-sided) 
Capacity (unformatted): 
1.000K bytes 
TPI: 96 or 100 
Tracks per side: 
160 maximum 
Recording density : 
S811 BPI 
Access time: 
• Track to track: 3 ms 
•Average: 90 ms 

MINI-MICRO SYSTEMS/October 1980 



APPLICATIONS Mini-Miera World 

Home information systems: 
The big push begins 

Electronic home information 
systems that tie television sets to 
computer data bases appear to be on 
the brink of widespread commercial 
implementation . Until recently, 
there had been considerable talk but 
little action in connection with home 
information systems. Then in June, 
Radio Shack introduced its TRS-80 
Videotex home information 
terminal-the first such device 
aimed at the u.s. market. 

Other recent developments also 
reflect a quickening tempo in this 
nascent market. They include: 

• The signing of a marketing 
agreement between Source Tele
co mm uni cations, Inc., and Cox 
Cable Communications, Inc., under 
which STI's home information 
service will be made available to 
Cox cable television subscribers. 

• The inauguration of an experi
mental viewdata service in Coral 
Gables, Fla., jointly sponsored by 
American Telephone and Telegraph 
Co. and the Knight-Ridder newspa
per chain. 

• The petitioning of the Federal 

Communications Commission by 
CBS, Inc., to have Antiope--a 
French teletext system-adopted 
as a u.s. broadcast standard. 

Perhaps the most significant 
development was the introduction 
in June of the TRS-80 Videotex home 
information terminal by Radio 
Shack. The device contains a 
keyboard, modem and RF 
modulator-all the equipment 
ncessary to combine a home user's 
TV set and telephone into a video 
display terminal for access to a 
computer data bank. 

There are only two such services 
that cater specifically to home 
users, and Radio Shack has signed a 
marketing agreement with one of 
them-CompuServe, Inc., in Co
lumbus, Ohio. Under the agree
ment, Radio Shack will furnish an 
instruction booklet with the 
Videotex terminal that will tell 
users how to access the Compu-

erve network, and also provide a 
block of introductory usage time. 

Mark Smith, CompuServe direc
tor of information services, sees the 

Radio Shack's TRS-80 Videotex home information terminal includes a keyboard, modem 
and RF modulator-all the equipment necessary to combine a home user's TV set and 
telephone into a VDT for access to a computer data bank. 
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Radio Shack agreement opening a 
whole new market beyond the 
hobbyists who make up the 
majority of its 3000 subscribers. 

He says, however, that new 
information services will have to be 
developed to make it worthwhile for 
the general public to use them 
instead of the printed word. 
"Otherwise the equipment will just 
collect dust," Smith says. 

He doesn't see cost as a barrier to 
widespread implementation of 
electronic home information sys
tems. He points out that equipment 
costs are low, as evidenced by the 
Radio Shack terminal, which will 
sell for less than $400. And he 
believes use charges will be 
defrayed by advertising and by 
sponsorship of organizations that 
wish to disseminate information, 
such as government agencies. 

In fact, this already has begun to 
happen. The u. s. Weather Service 
is using a videotex terminal jointly 
developed by Radio Shack and 
Motorola to distribute agricultural 
information to farmers in two 
Kentucky counties. The experi
ment, known as the Green Thumb 
project, has been going on for more 
than a year. 

While CompuServe is relying on 
Radio Shack to supply home 
information terminals for access to 
its services, arch-rival Source 
Telecommunications, Inc., plans to 
market its own terminals, according 
to a company spokesman. The 
Alexandria, Va.-based firm, which 
has about 5000 subscribers, is 
developing a terminal with a French 
manufacturer, whom the spokes
man declines to identify. The 
terminal will include a monitor, 
keyboard and modem and will be 
introduced in January, he says. 

Meanwhile, STI has found a new 
non-hobbyist market-cable TV 
subscribers. The company has 
signed an agreement with Cox 
Cable Communications, Atlanta, 
under which the Source, as STI's 
service is known, will be made 
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Hard sell. 
Just what you've been waiting for- another hardware 

manufacturer with another line of products. 
We understand the problems facing users, OEMs, and 

hardware manufacturers. So we make sure our systems 
are modular and flexible. They're expandable and upgrade
able without reprogramming. And they can interface with 
other types of computers on the market. 

Choose from complete systems or from individual termi
nals, printers, and disk drives - 5>-f' or 8" floppies and 8" 
Winchester disks that offer from 630K bytes to 30 megabytes. 

We also offer our ZCB single board computer with 
PROM, RAM, serial and parallel ports. Plus High Resolu
tion Graphic, Video Digitizer, and Precision Analog 
boards. You can get a memory-mapped video board 
for development of systems with fast, efficient 
screen handling. 

All our products are S-100 Bus compatible. 
So you can build products with virtually any capa
bilities by slipping in any board you want. 

We don't just make hardware, we make 
it simple. 

Contact Gary Bennett, Vector Support Center, 
31364 Via Colinas, Westlake Village, CA 91362. Or 
call 213/991-2302. 

V-.:ero=I 
Economy Sized Computer™Hardware 
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Soft sell. 
We don't think software should be hard to use. 
To make things easier for you, we offer software expertise 

as well as software. 
Our Z80 assembly language comes with RAID (our memory

mapped rapid interactive debugger) which saves debugging 
time, and SCOPE (our screen-oriented program editor) which 
provides advanced word processing in a program editor. It 
cuts 35% of the time it takes to create new programs. What's more, 
ZSM is a Z80 assembler that generates files compatible with 
higher level languages- including CIS COBOL, PASCAL, 
APL, and FORTRAN. 

We offer CP/ M, the industry standard operating 
system. So transportable software developed on 
one system can run on others. 

Vector offers a great system for developing 
BASIC programs with an interpreter for on-line 
development and an optional compiler for end
user programs. 

It's the least we could do. Because we make 
software development a soft job. 
~- Contact Gary Bennett, Vector Support 
_ ~ Center, 31364 Via Colinas, Westlake 

Village, CA 91362. Or call 213/991-2302. 

SCOPE and RAIO-trademarked Vector Graphic Inc Z80-trademarked. 
ZILOG, Inc. CP/M- Registered OIGITAL Research Inc CIS COBOL 
trademarked Micro Focus 

V-cero:I 
Economy Sized Computer™Software 
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STR® technology for high 
data integrity. Three major tape formats 

for design flexibility. 

- --- --
. -... . """ 

We don't forget the OEM's needs. 
The STR-810 digital recorder is de
signed for data logging, data acquisition 
and as a system loader. Using either the 
3M DC-300A or DC-300XL cartridges, 
packing density is 1600 bpi, for re
spective data capacities of 2.3M bytes 
and 3.4M bytes per cartridge, using four 
tracks. Features include microprocessor
controlled tape movement and read/ 
write electronics. For maximum versatility, 
interfaces include RS-232 and IEEE-488. 
Or, using control and status lines avail
able, you can interface to specific micro
computers such as LSI-11 and 8080. 
EPl's optional ANSI X3.56 formatter, 
with NRZI or phase-encoded personality 
cards, turns the 810 into a plug-in 
component for industrial instrumentation 
and mini/microcomputer-interfaced 
peripheral markets. Price: $756 in quan
tities of 100. STR-STREAM is a high
speed, high-capacity version of the 810 
designed for Winchester disc backup. 
Density is 6400 bpi for l 7M bytes ca
pacity per cartridge. Features include 
advanced head design, MFM formatting 
and compatibility with 8" or 14" discs. 

EPl's STR-610 is a compact, low cost 
digital recorder that's ideal for use with 
POS terminals, smart CRT terminals 
and as a general peripheral for mini/mi
crocomputer-based systems. The 610's 
recording density is 800 bpi for a capac
ity of 168K bytes/ track, using a two-track 
3M DC-100 mini-cartridge. Format-
ting is ANSI Standard and interfacing is 
parallel, with a variety of options. Price: 
$280 in quantities of 1,000. The STR
UNK III is a high-speed (9600 baud), 
portable program loader that uses the 
STR-610's drive system and shares the 
same specifications. It is used as a field 
service tool for diagnostic work or as a 
peripheral in a mini/microcomputer 
system. STR-LINK III uses a serial RS-232 
interface for data communications or 
data terminal applications, and it can be 
controlled through RS-232, ASCII con
trol codes, or manually. Price: $1 ,561 in 
single quantity. 
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STR-LINK II is EPI's proven medium
speed ( 1200 baud) universal portable 
program loader for programmable con
trollers and process control systems. Using 
a standard cassette, it features switch
selectable transmission modes for 
maximum flexibility. Price: $1 , 735 in 
single quantity. 

For maximum design freedom, 
proven reliability and high data integrity 
through Speed Tolerant Recording tech
nology, remember EPl-the company 
that doesn't forget the OEM's needs. 
For more information, contact 
Electronic Processors Inc., P.O. Box 569, 
Englewood, Colorado 80110. Phone 
(303) 761 -8540. 

E0/3 

Let EPI remember /or you. 
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available to Cox cable TV subscrib
ers. According to the STI spokes
man, Cox will provide the hardware 
required to tie its subscribers' TV 
sets into the Source. The service is 
scheduled to begin in January. 

With their potential of becoming a 
mass market, home information 
systems are attracting other major 
companies besides Radio Shack. 
One example is the AT&T and 
Knight-Ridder viewdata experi
ment in Coral Gable~, a Miami 
suburb. Some 200 users will be able 
to access shopping information and 
news via terminals supplied by 
AT&T. The Coral Gables project is 
the third in a series of viewdata 
tests conducted by AT&T. (Viewdata 
has come to be the generic term for 
two-way transmission schemes that 
tie a TV set to a data bank via 
telephone or cable TV lines. Another 
one-way method, called teletext, 
ties TV sets to a data bank via 
television broadcast signals.) 

Television broadcasters, notably 
CBS, have also felt the lure of the 
home information market. CBS, 
which has been conducting tests at 
network-owned TV stations in St. 
Louis and Los Angeles, has pushed 
hard for the adoption of a teletext 
standard. A year ago, at CBS's 
instigation, the Electronic Indus
tries Association (EIA) formed a 
teletext standards committee to set 
the stage for adoption of a standard 
by the FCC. The committee has been 
considering systems developed in 
France (Antiope), England (Cee
fax/Oracle) and Canada (Telidon), 
but has been unable to agree on a 
standard or even whether a 
standard should be adopted. As a 
result, CBS decided in July to bypass 
the EIA committee and petition the 
FCC to begin hearings on a standard 
immediately. Moreover, CBS has 
recommended adoption of the 
Antiope standard because it is 
software-based and hence more 
flexible, its proponents claim, than 
the competitive systems, which are 
hardware-based. The adoption of a 

MINI-MICRO SYSTEMS/October 1980 

Mini-Miera •arid 

standard would pave the way for 
CBS and other network broadcasters 
to offer commercial teletext 
services. 

This, in turn, could be the key to 
home information systems becom
ing a mass market. The reason? 
Teletext is potentially the cheapest 
of all home information system 

mediums. Like regular TV broad
casts, it would be free to the general 
public, with broadcasters deriving 
their revenues from sponsors. 
Moreover, proponents estimate that 
the electronics needed to decode 
teletext broadcasts would add less 
than 20 percent to the cost of a 
conventional TV set. - Paul Kinnucan 

Data-collection system 
automates racetrack betting 

Off-track betting on horse races is 
a growing pastime that requires 
quick verification of bets and 
payoffs. These tasks are typically 
performed by mainframe computer 
systems that automate betting and 
payoffs and centralize data at the 
racetrack. 

But the South African province of 
Transvaal has only five tracks, and 
its government discourages betting. 
So when the Totalisator Agency 
began shopping for a mainframe to 
use at the province's tracks, it was 
looking for a solution less expensive 
than a mainframe selling for several 
million dollars. 

The decision took 10 years and 
culminated in the choice of a 

data-collection system manufac
tured by Ontel Corp., Woodbury, 
N. Y. Although the system has no 
betting terminals and does not 
provide same-day bet payoffs, it 
costs about $350,000--less than 10 
percent what a mainframe off-track 
betting (OTB) system would cost. 
Furthermore , the system was 
operating at two locations within six 
weeks of installation. The company 
claims that a mainframe would have 
taken two years to reach that point. 

A South African distributor, 
SACO Systems, Ltd., installed the 
system and also provides the 
data-entry software. The system 
consists of two !OM-byte hard-disk 
drives, six Ontel intelligent termi-

Ontel Corp.'s data-collection system has automated off-track betting in South Africa. 
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DIGITAL CASSETTES. 

FIRST WE MAKE 
THEMBETIER. 

THEN WE MAKE 
SURE THEY'RE BETTER. 

We certify every Ectype™ digital cassette we make. 
Not every other one. For full details, call us 

at 605-996-8200. 

SYNCeM® 
Your flexible alternative 

P. 0 . Box 130, Mitchell , South Dakota 57301 
©1980 Syncom, division Sc hwan's Sales Enterprises, Inc. 
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Suppress noise! 
Ive interface 

lems! 

OPT0232 excells at both & saves 
you $300 plus per hook-up! 

Interface of Illinois makes the only integral unit 
permitting interface between deviated RS232C 
DCE/DTE data devices. Finally, get compatible, 
efficient data transmission at a very low cost. 

OPT0232 ensures excellent noise suppression , 
2,500v of isolation per line, supports transmission 
rates to 40K bits per second, transmits up to line 
lengths of 2,000 feet and more. Two to sixteen 
signal/data lines are available. 

Write for free application and engineering bulletin . 

~-Interface of Illinois-_, 
9020 Niles Genter Road, Skokie, Illinois 60076, 312-883-1700 

Circle #58 for immediate Interest, 

Mini-Miera 
World 

nals acting as central processors, 58 

BK-byte remote terminals and 
matrix printers. It is fully 
redundant, and, in case of failure, 
the backup system begins to 
function within 1 min. 

The remote terminals, located in 
40 offices throughout the province, 
are used to collect bets the day 
before and day of a race. Races are 
held two to three times per week at 
one of the five tracks. Each terminal 
houses a form that requests a 
horse's identification, the type of 
bet and the race number. This 
information is sent to four of the six 
centralized processor terminals for 
updating and verification against 
master parameters. The four 
processors communicate with one of 
the two hard-disk drives. They 
update a bets file and log the batch 
number and total amount of cash 
received. All data received by the 
four processors is passed via a local 
network to a fifth processor that 
acts as backup and writes the 
information onto a separate disk. 
The sixth processor is a standby. 
After the race, winners are keyed 
into the system, and printouts of 
winners can be made at each 
branch. Payoffs are made the 
following day. 

All terminals communicate with 
the central processor locally 
through a custom software program 
called network control program 
(NCP). Interprocessor communica
tions within the local/remote cluster 
are asynchronous at 19.2K baud. 

The Totalisator has been evaluat
ing large mainframe systems that 
include betting terminalf? and 
provide same-day payoffs, and the 
agency will continue this evaluation 
for the next five years. In the 
meantime, however, the local 
government's disapproval of betting 
hinders same-day payments, and 
SACO claims that a large, expensive 
system is not currently viable or 
cost-effective. For now, the Ontel 
system fills the bill. - Lori Valigra 
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As a Systems House, that's how much you 
can save your customers by slashing the 
man-hours required for their field transac
tions. 80%. 

The reason? Productivity through Portable 
Processing. With the Miniterm® 1206, a 
lightweight, briefcase-size portable com
puter, people take data processing power 
directly to the work being performed. 
Wherever it is. 

That way, essential decision-making information that 
can determine success or failure in the field is avail
able on the spot, at the point of transaction. Important 
sales orders can be processed immediately with greater 
accuracy, and confirmed without delay. Transactions 
that took weeks by mail now take only minutes. And, 
human resources are used far more productively. 

Just as important, this same information is available 
immediately to management via telephone when it's 
most timely and valuable, so that business trends can 
be spotted .. . and planned for. 

Today, Systems Houses are extending the economy 
and efficiency of computers right to the source of the 
work by integrating portable Miniterms into their 
systems. The results ... increased productivity in the 
field operations of such diverse industries as pharma
ceuticals, apparel, finance, agriculture, manufac
turing, and insurance. 

rd like to know more about 
Portable Prooesslng and the 
~··potential In my 
company; 

--Send Deller lnfonnatlon. 
~PIMM send me your COMPUTER 

QEVICESm&, 
25 North Av.we 
Burllngton, MA 01803 

brochure. 
-. _ PfMM have your repre

sentative call me. 

Name~-------------~ 

Title·----------------

______ State Zip. __ _ 
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Available under GSA 

The potential applications of portable 
computer systems are just beginning 
to be realized. If you'd like to explore 

Miniterm 's potential for your 
customer, fill in the coupon. Or 

call Computer Devices,' Inc. 
toll-free: 800-225-1230. 

In Massachusetts call 
(617) 273-1550. 

Europe: Computer Devices, Inc. 
108 Place Des Miroirs, 91000 Evry, France. 

(6) 079 0077. Telex 692 671. 

We travel in the best companies. 



WHO €0ULD POSSIBLY· MAKE 
A BETTER HIGH CAPACITY 

5%" FLOPPY THAN THE 
PEOPLE WHO INVENTED IT? 

Who, indeed? 
When we invented the high track density 51;4" floppy, we gave you all the 

capacity of larger 8" floppies in the process -96 or 100 tpi that yield up to 1.1 mega
bytes per drive. And we started a movement. Now, everyone is making the high 
capacity 51;4" drive. 

But they're just not the same as the original. Maybe that's because nobody 
knows as much about 5114" floppies as we do. Or offers as much. 

As a result, over 75% of the system manufacturers choose Micropolis. And over 
95% of the double track density disk drives installed today are from Micropolis. 

Our wide range of drives comes with a patented precision centering mechanism 
to insure accurate centering of a disk-every time (four times better than the com
petition). In addition, we include ceramic/ferrite double density recording heads, 
10 msec track-to-track access time, stainless steel precision-ground positioning 
reference, and the highest quality electrical and mechanical components available. 
So you get high track storage capacity, fast access, lowest cost per K byte, significantly 

Maximum #Delivered Positioning 
Capacity Through '79 Mechanism 

Shugart 437.5K <5,000 spiral 
SA450 cam 

MPI 960K Evaluation steel band 
891 only and capstan 

TEAC 960K <10,000 steel lead 
50C Mainly in Japan screw 

Micropalis l,lOOK 60,000 steel lead 
1016/1015 screw 

,"-::;;;-

21329 Nordhoff Street 
Chatsworth, California 91311 
(213) 709-3300. Telex 651486 

Track 
Density 

48 

96/100 

100 

96/100 

Av. 
Access 
Time 

(msec) 

440 

240 

865 

365 

greater reliability and best of 
all, 3 years delivery experience 
of 85,000 high capacity drives. 

Our drive was designed 
from the ground up for its 
double density capacity, not 
merely redesigned from a 
single density unit. That's one 
reason we've shipped more 
high capacity 51;4" floppies by 
far than anyone else. Another 
is that no matter how many 
imitators there are, there's no 
substitute for the original. 
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On software taxation 
(Robert Sherin, representing the 

Data Processing Management Associ
ation, testif ied at a recent M assachu
setts Department of R evenue hearing 
intended to help determine the fate of a 
proposed regulation that wou ld tax 
software and other data-processing 
services as tangible personal property 
(see story, p.40). DPMA opposes the 
regulation. Because of the widespread 
implications of such a regulation, we 
have excerpted the following from 

~~..._. Sherin's remarks because we believe 
they deserve wider dissemination.-Lawrence J. Curran) 

According to Massachusetts sales and use tax law, tangible 
personal property is taxable, while intangible services are not, and 
the Department of Revenue, through the proposed regulation, is 
seeking to interpret the law's applicability to computer hardware, 
software and data-processing services. 

We believe it is reasonable to include in the tangible classification 
computer hardware and basic operating software, which is defined as 
that software which comes as an integral part of the hardware, and is 
needed to make the computer operate. However, we take issue with 
the Department's proposed taxability of off-the-shelf software and 
some data-processing services. DPMA contends that such software 
and services are just as intangible as activities of law and accounting, 
and are therefore exempt from Massachusetts sales and use tax 
imposed on tangible property. 

Early on, Massachusetts had rejected this very taxation it is 
proposing to resurrect. Nearly a decade of official interpretations 
have pronounced software, output services and timesharing [to be] 
intangible services. Data processing's intangible roots run deep in 
Massachusetts. Its factual pattern has been traced back to the 
beginning of the century by the Massachusetts Appellate Tax Board, 
the state's highest agency authority in taxing matters. The Board 
supports data processing's intangible status, citing a 1905 decision in 
which the state's highest court ruled that the communication of 
information and the transmission of intelligence "was not the 
production of goods, wares or merchandise to be kept for sale or use. " 
Hence, they were intangible and nontaxable. 

In 1976, the final arbiter of this tangible-intangible distinction, the 
Massachusetts Supreme Judicial Court, held that data processing is a 
service that falls within the intangible classification. 

The question legitimately arises: can this rule-making body ignore 
official findings of fact? We respectfully submit that the Massachu
setts Department of Revenue can only do so by contradicting the 
state's own General Law (C58A, 13) declaring decisions of its 
Appellate Tax Board "final as to findings of fact." 
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Dan•t Get Last in the Maze. 
BRAEGEN can help you find your way. We offer you: 

DEC COMPATIBILITY AND MORE ... 
Now you have a choice of six fully software/hard

ware compatible disk subsystems that provide 
higher storage capacities (up to 256 Megabytes per 
drive), higher throughput (1 .209 Megabytes/sec 
transfer rate), and severa! features not available on 
some other systems ie: automatic disk format; 
automatic bootstrap; data checksum, automatic self
test, and more. 

OUR OWN NATIONWIDE SERVICE ... 
Now you can count on fast, local service by more 

than 275 factory-trained technicians in more than 55 
service centers across the country (more locations 
are planned). Each center is staffed by Braegen 
personnel who are thoroughly familiar with your 
peripheral. 

A QUALITY PRODUCT AT A 
DEFINITE PRICE ADVANTAGE ... 

Compare our product line to that 
of DEC. You'll soon discover that 
feature-for-feature and value-for
value, BRAEGEN is your best 
cost/performance choice. And we 
come through for you with FAST 

DELIVERY and a unique 1 year warranty. 

A UNIQUE TRADE-IN POLICY ... 
We offer you an alternative to expensive growth. 

Our unique trade-in policy allows you to upgrade 
your system at a fraction of the usual cost. We'll 
give you fair market value for your DEC disk drive 
as a credit toward reducing the overall cost of your 
system expansion. 

LET BRAEGEN BE YOUR SINGLE SOURCE 
FOR ALL DEC-COMPATIBLE PERIPHERALS ... 

Only BRAEGEN can offer you a full line of Disk 
Subsystems, Magnetic Tape Subsystems, Add-in 
RAM Memory boards, VT-100 Emulating Display 
Terminals, and Line Printers to help you get the 
most out of your DEC system. And all of our 

products come complete with pre-installation 
site survey, installation, training , 

and documentation. 

Let us help you through the 
maze .. . and show you true 

cost/performance in Disk Storage. 
Call your local BRAEGEN Sales 

Office listed below. 

r.JBRr-lEGEn 
CENTRAL REGIONAL OFFICE: (312) 692-2250 Overland Park, KS (913) 262·5053 I Southfield, Ml (313) 569·3269 I Bloomington, MN (612) 831 ·500 7 I 
Cleveland, OH (216) 362· 1555 EASTERN REGIONAL OFFICE: (617) 890-4890 North Cross, GA (404) 449-0846 I Union, New Jersey (201 ) 68 7-7 150 I 

New York, NY (212) 682-7451 I Bala Cynwyd, PA (215) 667-1740 I McLean, VA (703) 442-8508 WESTERN REGIONAL OFFICE: (408) 496-6578 Anaheim, 
CA (714) 632· 7232 I Los Angeles, CA (213) 644 -2292 I San Francisco, CA (415) 495·89 73 I Denver, CO (303) 340-1062 I Bellevue, WA (206) 74 7·93 2 1 

--·--· - ... _ -- ---· ···-· .. _ .. , " .. "" 



MORE ON 'DEBUNKING' 

(Editor's Note: In our August issue, 
we rrublished an opinion by Pro-Log, 
Inc., pesident Ed Lee, who questioned 
the need for micropocessor develop
ment systems (p. 107). The following 
several letters are repesentative of the 
nearly 170 received both by Mini-Micro 
Systems and by Pro-Log.) 

To the editor: 
I feel very strongly that Edwin Lee 

simply does not understand what he's 
talking about. 

In the first place, development 
systems and higher-level languages are 
two different subjects. They are not 
necessarily related. Many, if not most, 
microprocessor-based products could 
not be built or debugged without 
additional hardware support. This 
support could range from a Pro-Log 
hardware tool to a software simulator. 
In this sense, development systems are 
analagous to an engineer's oscilloscope 
and VOM. So the question is not whether 
or not to use a development system, but 
what type to use. 

As for higher-level languages, Mr. 
Lee has simply missed the point. The 
advantage in using a higher-level 
language lies not in development time, 
but in flexibility. The great power of the 
modern computer comes from its ease of 
adaptation (programmability) to a wide 
range of problems. Higher-level 
languages are simply a further 
extension of this characteristic. 

Lee's suggestion of "software 
modules" is just a simplified version of a 
higher-level language. What is an 
IF-THEN-ELSE but a "fully specified 
module" of software? As for the specific 
language to be used, this has been the 
major subject of professional program
mers for 30 years. It is unlikely that 
FORTH, assembler or any other 
language will disappear to take over any 
time soon. Why don't engineers study 
programming before they start telling 
the professionals how to do it? 
Charles Hall 
U.S. Department of Agriculture 
Raleigh, N.C. 

To the editor: 
I was astonished by Edwin Lee's 

article. It is rare to find so much 
doublethink concentrated in three 
pages. 

Example: Mr. Lee asserts that the 
key to good system design is "software 
documentation standards ... modular 
program design, with fully specified 
modules, and software documentation 
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that is integrated with hardware 
documentation." (All that is true.) Then 
he goes on to boast of developing a 
medium-sized software package "all by 
hand ([with] not even an assembler)." If 
there is any development technique less 
conducive to all that stuff that makes for 
good design, I can't imagine it. 

Example: After emphasizing the 
importance of documentation, Mr. Lee 
dismisses development systems because 
they offer no aid in generating it. But 
his system offers no such aid, either. It 
seems to be a set of standards-nothing 
more. Standards, while valuable, are no 
substitute for hardware, any more than 
software is a substitute for hardware. 
Can standards plug into a product 
prototype and emulate a one-chip 
microcomputer with a few thousand 
bytes of PROM? Until they can, Mr. Lee 
has no case. 

Example: Mr. Lee cites Pro-Log's 
experience of developing a 9500-word 
machine language application in one 
man-year as proof of his technique's 
superiority over Intel's MDS-based 
technique, which would have required 
6.5 man-years and 13,ooo lines of 
assembly code, or 1.5 man-years and 
3000 lines of high-level code. He ignores 
the fact that the Intel figures were a 
"typical" program and an unspecified 
high-level language, and did not refer to 
Mr. Lee's project at all. 

By the way, I can offer development 
statistics far more impressive than 
Pro-Log's. My company specializes in 
microcomputer software development 
in FORTH. We recently developed a 
medical information system that's about 
2000 (FORTH) words long, putting it in 
the same ball park as Mr. Lee's 
example. Before the client came to use, 
he talked to some people who had 
developed a very similar system in 
FORTRAN on a minicomputer. They 
estimated that just converting their 
system to a microcomputer BASIC would 
take six man-months. We rewrote the 
program from external specs in one 
man-month. 

I find Mr. Lee's dismissal of FORTH as 
a "fad . . . inappropriate for profession
al designers" to be particularly 
exasperating. Mr. Lee seems to dismiss 
FORTH because it won't let him do things 
like optimize a "multiply" routine for 
speed or memory, as appropriate. In 
fact, one of FORTH's major strengths is 
that it allows exactly that kind of 
tailoring, yet retains many of the design 
efficiencies of conventional high-level 
languages such as Pascal. Mr. Lee 
would do well to learn something about 
this particular "fad" before trying to 
debunk it. 

Ll!llers 

I worked in the mainframe world 
throughout the 197os, and I jousted 
with any number of people who had 
been raised on assembler, and couldn't 
see the purpose of all the nonsense 
about high-level languages. That 
controversy has died down; the 
advocates of payroll systems in 
assembler are gone, or at least are no 
longer taken seriously. Lamentably, 
engineering types like Mr. Lee have 
resurrected the same old controversy in 
the microprocessor world. That man 
spoke truly, who said, "The only thing 
we learn from history is that we learn 
nothing from history!" 
Jonathan Sachs 
Principal 
Orthocode Corp. 
Albany, Calif. 

To the editor: 
I read the article on development 

systems in absolute amazement. Anyone 
who advocates hand-coding a 9500-word 
program has severe problems and 
belongs in a rubber room. 

However, on the slim chance that I 
am wrong, I would like to take 
advantage of your offer of a copy of "The 
Microprocessor User's Guide." 
F.D. Hurlston 
Section Manager 
Schlumberger Well Services 
Houston, Texas 

To the editor: 
First I would like to congratulate you 

on your courageous presentation of a 
very controversial approach to micro
processor software development. As a 
manager of software for microproces
sors and minicomputers, I find it 
difficult to subscribe to some of the 
concepts that you present. But I feel I 
owe it to myself to go that one step 
further in understanding your concepts. 
Therefore, I would like to read "The 
Microprocessor User's Guide." 

I have long held the theory that a 
standard assembly language was a 
realistic, viable answer to the growing 
software cost problem, and I am 
delighted to find an organization that 
seems to be putting the theory into 
practice. 
Ronald G. Darner 
Manager, Software Systems 
E-Systems, ECI Division 
St. Petersburg, Fla. 

To the editor: 
I have just completed reading Edwin 

Lee's article, and I enjoyed it 
thoroughly. We have been making a 
broad line of SC/MP-based data 
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acquisition systems, without benefit of a 
development system, and in far fewer 
man-hours than everyone else seems to 
feel necessary. 

We are, however, plagued with the 
problem of software documentation. I 
would very much like to see some 
documentation standards developed to 
make our efforts in this area intelligible 
to our users and service personnel. 
Therefore, I would like to read "The 
Microprocessor User's Guide." 

Mr. Lee's ideas on the subject are in 
complete accordance with my feelings, 
and he can count on at least one 
supporter in the great debate on 
development systems as they stand 
today. 
D.W. Morris 
William Palmer Industries 
Los Angeles, Calif. 

To the editor: 
I find your article to be quite 

interesting as well as apropos. As a 
working systems engineer saddled with 
the task of writing my own software for 
a variety of projects, I leaned on the 
in-house development system (Intel 

MDS220 development equipment) just 
"because it was there" for our 
(engineering department) use. Docu
mentation remains a sore issue with me. 
What appears to be adequate documen
tation to management does not meet my 
ideas of adequacy. I must investigate 
other approaches. 

Perhaps "The Microprocessor User's 
Guide" might indicate some other 
approaches. 
Wilson Gutcheon 
Senior Staff Engineer 
Kollsman Instrument Co. 
Merrimack, N.H. 

BUS BREAKDOWN 

To the editor: 
The article "Integrating the IEEE-488 

bus" (MMS, June, p. 125), by Joseph 
O'Loughlin of Dylon Corp. is either 
incorrect or requires clarification . 
Either the photograph of the system is 
changed to show a vacuum-column 
transport (photograph shows Kennedy 
9800 series tension arm), or the 
specifications referring to a lOOK-byte
per-sec. data-transfer rate needs 

correction. Tension arm 1h-in. tape 
transports are typically 45 ips (Kennedy 
9800 series) operating either 800 (NRZI) 
or 1600 (PE) bytes per sec. 

Hence, it is impossible to achieve 
more than 72K bytes per sec. (1600 x 45 
ips = 7200), regardless of front-end 
buffering. 

Also, you may want to tell Mr. 
O'Loughlin that the IEEE 488 is not 
called 1975 standard, but 1978 (when it 
was updated), and RS232C and RS449 
have never been instrumentation buses 
but serial communication standards 
used primarily for communication over 
telephone line networks. 
Aldo Falossi 
Technical Support 
Innovative Data Technology 
San Diego, Calif. 

WHY NOT FORTH? 

To the editor: 
Lately the computer language FORTH 

has received a good deal of coverage. 
However, as with most novel languag
es, misconcpetions arise . In particular, 
Carol Ogdin (MMS, August, p. 81) states 
that FORTH is "unsuited for high-speed, 

The Codata CTS-100/ 6 is a self-contained 
system which can be specifically config

ured to match a variety of applications. 
Now, with the added flexibility of a 
6M Byte Micro-Winchester drive, it's 
ideally suited for dedicated process 

control environments, development 
systems, distributed networks, or business 
applications. 

A FEW IMPORTANT SPECIFICATIONS • MULTIBUS ls a 
trademark of Intel 
Corporation 

0 8080, 8085, 8086 CPU 
configurations 
0 Dual-density, double-
sided 5-1/ 2" floppy disc drives 
with 348K Bytes per drive 

~::J 5- 1/4" Micro-Winchester 
disc drive with 6M Bytes 

0 64K Bytes RAM 
0 Nine-inch, 80-character 
x 2 5 line display 
0 Nine-slot MULTIBUS 
backplane 

0 82-Key, ASR-33 compati
ble keyboard with 18 pro
grammable function keys 

0 Special 1/ 0 configura
tions and custom interfaces 
upon request 
0 Software: CP/ M ••, BASIC, 
Interpreter & Compiler, 
FORTRAN, COBOL, PASCAL 

See us at Mini-Micro 80, booth 312 

CIRCLE NO. 63 ON INQUIRY CARD 

.. CP/ M is a trademark 
of Digital Research 
Rep inquiries 
Invited 

COOATA 
For additional in formation , please call or write . 
Codata Systems Corporation , 285 N. Wolfe Road, 
Sunnyvale, CA 94086, ( 408) 7 35-1744 
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LEAR 
SIEGLER 

310 

82146 

Things are bigger 
in'lexas. 

But bigger doesn't necessarily mean better. Take 
printers, for instance. The 310 Ballistic™ Printer 
from Lear Siegler doesn't have a price tag 
nearly as big as the Texas Instruments 820. 
And though we're not the big guys in the 
printer field, we can offer you big enough 
reasons to buy our 310 Ballistic Printer. 
And that's a matter of no small importance. 

A BIG IMFFEREllCE. 
You can see for yourself. Right down 

the line. When placed up against the big 
competition, the 310 Ballistic Printer comes 
out ahead. 

Feature 
Spood 

DotMatris 
r..o-c-

B..S.. 
Spoao/Blank 
eo.n,,.-... 
Int-

c.n-11.oop 
FOnnll Control 
~tod ohu--Prioo 

First off, at 180 cps and with space/blank 
compression, you get higher throughput for higher 
volume data flow 

You also get a nine-wire head with a 9 high 
by 7 wide dot matrix. Which gives 
you true lower case descenders 
plus underlining 

The 310 Ballistic Printer also 
has a buffer expandable from 512 
to 2048 that allows you to dump 
a full CRT screen in a split second. 

Tm 310 BALLISTIC Pima 
RTS RIGllTa 

interface. It fits anyplace you have a CRT terminal 
or small business minicomputer system 

LSI 310 
180opo 
9-win1-d (9hl. 7 wldo) 

St....i.nl,with-
uwl undorlinlng 
512 _...to 2048 

Y• 

Serial uwl por.u.! 

Stuwlanl 
14~-
Stuwlanl 

-Prioo $2045 
~,,....~ 

Prioe u llhcnm $2148 

Tl820RO 
190opo 
7-winhood (7 hla 9 wldo) 

St.nclard. b\d: no~ 
... undorlinlng 
Fixed 1280 
No 

s.n.J. only 
(par.n.1 not anilable) 
0¢"""' 
0¢"""' 
0¢"""' 

-Prioo $199! - 310 
Prioeushown sa309 

The 310 Ballistic 
Printer is capable of sat
isfying low-speed dcty
to-day requirements 
and is economical 
enough to handle those 
high-speed tab runs, 
too. With the patented 
Ballistic printhead and 
100% duty cycle, no 
job is too difficult. 

NOW YOU'VE GOT A CHOICE. 
With the 310 Ballistic Printer, Lear Siegler 

brings to computer printers the same high stan
dards that made our Dumb Terminal® video dis

play the standard for an entire 
product category 

That makes us a "full terminal" 
supplier now-that means CRTs 
and printers, too. Texas is no 
longer the lone star. 

Our printer is totally com
patible with all Lear Siegler termi
nals or with any RS-232C 

LEAR SIEGLER 310 
BALLISTIC™ PRINTER. 

We're certain that we can offer 
you many things our competitors 
can't. We've listed them here in 
black and white. We feel the 
evidence speaks for itself. 

So go ahead and choose. 
Because now you've got a choice. 

..... LEAR SIEGLER, INC. 

~· DATA PRODUCTS DIVISION 

Lear Siegler, lnc./Data Products Division, 714 North Brookhurst Street, Anaheim, CA.92803, 800/ 854-3805. In California 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 212/594-6762 • Boston 617 / 423-1510 •Washington, D. G 301/459-1826 • England (04867) 80666. 

Dumb Terminal" and Ballistic™ are trademark s of Lear Siegler. Inc CIRCLE NO. 64 ON INQUIRY CARD 
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repetitive tasks that will be burned into 
mask-programmed ROMs." FORTH can 
exist in many configurations, not all 
require that the text interpreter be 
present. Once an application is coded 
and debugged, the resulting threaded 
code and FORTH "inner interpreter" are 
all that are needed to run. Several of my 
colleagues develop such PROM-based 
systems that perform repetitive 
high-speed tasks. One such example is a 
laser fusion targeting system at the 
Laboratory for Laser Energetics. 

Because FORTH allows the user both 
low-level functions (examine/modify 
memory) and high-level functions 
(access virtual data structures), he has a 
consistent language throughout all 
stages of program development. 

FORTH does not have the shortcom
ings of most development systems, in 
which the programmer must be familiar 
with the separate syntax of the debug 
software, the assembler, the linker and 
the system text or command line 
interpreter. 

Additionally, program development 
for many applications involves the 
building of a text interpreter that 
translates the users inputs into useful 

Now you can add hard copy 
capability to your computer 
with plug-in simplicity that 
matches up to any micro 
system. And with the Eaton 
7000+ dot-matrix printer, 
you get complete printout 
versatility at an 
affordable price. 
Interfaces with 

machine outputs. Why not use FORTH, 
for which the interpreter is already 
supplied? 
Michael McCourt 
Laboratory Engineer 
University of Rochester 
Rochester, N.Y. 

ZILOG'S Z-NET 

To the editor: 
I enjoyed reading the article on local 

computer networking (MMS, July, p. 17). 
The description of Zilog's Z-Net 
network contained one error, however. 
Z-Net was described as operating at a 
rate of 100,000 bits per second; it 
actually communicates at 800,000 bps. 
This speed was chosen to optimize the 
cost/performance advantage made 
possible by Zilog's advanced VLSI 
technology. Zilog expects the Z-Net 
system eventually to take its place in a 
hierarchy of local computer networks in 
which higher-speed products will 
segment the market. 
Dale Way 
Marketing Manager, MCZ-2 Series 
Zilog 
Cupertino, Calif. 

.. 

any personal computer 

Apple, Commodore Pet, TR~;~,~~~~~~~~::j Northstar and others - no matter 
what type of computer you have or 
are thinking of buying, Eaton 7000+ mechanism is design 

82 

fits. Just plug it in and start printing. for a minimum of 10 million cycles. 
You'll get virtually maintenance-free High performance design 
operation with a minimum of moving The 7000+ features uni-directional 
parts. And minimum life of 100 printing at a speed of 1.25 lines 
million characters with Eaton's per second. It accepts any standard 
newest printhead, while the print single or 2-ply roll paper from %" to 

CIRCLE NO. 67 ON INQUIRY CARD 

NO WINCHESTER SHORTAGE 

To the editor: 
I read with interest your item in 

"Breakpoints" (MMS, July, p. 5) 
indicating Scientific Micro Systems has 
not been able to get the quantities 
needed of 8-in. Winchester-disk drives. 

Shugart Associates has the manufac
turing and engineering talent to supply 
all the 8-in. Winchester drives our 
customers demand. And if your 
reporters should find anyone else in the 
market looking for Winchester drives, 
please send them to us. We'd love to 
take more orders! 
Mike Kirby 
Marketing Manager, Fixed-Disks 
Shugart Associates 
Sunnyvale, Calif. 

CORRECTION 

In "A guide to tool selection" (MMS, 
August, p. 68), the STEP-2 and STEP-3 
bit-slice microcomputer development 
systems manufactured by Step Engi
neering, Sunnyvale, Calif., are errone
ously listed as products of Smoke Signal 
Broadcasting. For more information on 
the STEP-2 and 3, Circle No 329 . 

PLUG IN AND 
PRINTOUT
IN SECONDS! 

%"wide and prints 3Ya" line 
ith 40 to 64 adjustable character 

pacity. 
For immediate information call: 

Eaton Printer Product Operations, 
307 /856-4821. 

For descriptive literature and the 
name of your nearest dealer write 
Eaton Corporation, Count Control/ 
Systems Division, 901 South 12th St., 
Watertown, WI 53094. 
Dealer inquiries invited. 

lr!'l•N 
Electrical/ Electronic Control 
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Parliamo 
molte 
lingue. 
(We speak many languages) 

Over 15,000 Ontel intelligent 
systems are used worldwide 
with many languages
English , Italian, German, 
French, Spanish and Hebrew. 
Our software languages 
include-PASCAL, BASIC, 
FORTRAN and OP/L. Ontel pro
vides everything for success
ful OEM installations ... data 
processing ... word process
ing ... communications ... 
delivery ... customer support 
... operating systems. And 
certainly not least-highly 
attractive pricing . Contact me 
today. You 'll find we speak 
your language. 

Edward J . Heinze 
Vice President Marketing 
Ontel Corporation 
250 Crossways Park Drive 
Woodbury, NY 11797 
(516) 364-2121 



COMPUTER DEALERS ... 
PUT YOURSELF IN THE PROFIT 
PICTURE WITH MICROSTARM 

Now's the time to put yourself in the profit picture 
with the MicroStar line of computers from MICRO V. 
Ifs the compatible line of small business systems that's 
easy to sell, easy to install and easy to upgrade. 

MicroStar I systems outperform everything in their 
class yet cost significantly less than the competition. 
MicroStar I has multi-user capability, comes standard 
with 2.4 megabytes of storage and is field expandable 
to 20 megaoytes of hard disk. 

For larger applications, MicroStar II 16-bit systems 
provide unequaled price-performance and offer up to 
a full megabyte of main memory with 2.4 to 40 mega
bytes of mass storage. MicroStar II systems support as 
many as 10 multi-tasking users and are 100% program
compatible with MicroStar I systems. 

Whichever configuration you choose, MicroStar has 
the operational capabilities that serious business users 
require. Capabilities like the STARDOS'" multi-user 
operating system including ISAM files for better orga-

nizing the flow of information; and UPDATE'", the industry
leading data base management/report writer. UPDATE 
allows the user to communicate with MicroStar in the 
terminology of his business and create meaningful 
reports in minutes. 

In addition, applications written in BASIC FOUR's 
Business Basic II are supported on all systems. 

MICRO Vs Dealer support programs includes end
user advertising, trade show assistance, sales promotion 
materials, operating system and service support. There's 
also an extensive software library including: Word 
Processor/Mail List, a complete Dis'tribution Accounting 
System, CPA Client Accounting and more. 

Call to find out more about putting yourself in the 
MicroStar profit picture. 

MICRO V CORPORATION, 17791 Sky Park Circle, 
Irvine, California 92714, Telex: 5951960 MICRO V IRIN. 
Phone: (714) 957-1517. 

MICRO XL 
TM-MICROSTAR, STARDOS and UPDATE are trademarks of MICRO V CORPORATION 
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PRODUCT FOCUS 

Technologies converge 
in multifunction system 

ROBERT A GARROW, PAULINE LO ALKER 
and PAUL ROSENFELD, Convergent Technologies 

8086 microprocessor, mathematics co-processor and operating system 
concept of 'foundation software' give computer its power 

The combination of microprocessor technology and 
affordable Winchester storage has made true distribut
ed information processing-with a complete CPU, main 
memory and mass storage for each user-a low-cost 
reality. A new computer system, and the company that 
developed it, both trace their name and existence to the 
convergence of these technologies. The company is 
Convergent Technologies, Inc., Santa Clara, Calif., and 
its first product is a multifunction work station-based 
computer system intended primarily for OEM system 
builders. First shipments begin this month. 

The company was founded in mid-1979 by former 
executives of Intel Corp. and Digital Equipment Corp. 
They have developed a multifunction work station that 
can integrate text, numeric and graphics processing 
with data entry, document preparation and data 
communications. Convergent also furnishes a proprie
tary OEM-oriented real-time operating system (see 
"The CTOS operating system," p. 87 ), and a complete 
support package of development tools. 

Supporting the work stations are various mass
storage subsystems, ranging from floppies to 8- and 
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Convergent Technologlea' new system combines microprocessor technology and affordable Winchester storage. 
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Convergent designed its own dual-bus 
architecture to maximize performance of 
advanced VLSI electronics. 
14-in. Winchester-disk drives. The system has the 
processing power of a minicomputer, roughly compara
ble to PDP-11/34 or PDP 11/44 class machines, yet 
looking like an intelligent terminal and base-priced to 
compete with microcomputers. 

The Convergent product line consists of a full range 

i--
1 

i 

Fig. 1. Relatlonshlp between process states. 

CTOS OPERATING SYSTEM 

of configurations from stand-alone, single-user floppy
based systems to 16-user cluster-processing systems. A 
basic integrated work station includes a processor, 64K 
bytes of RAM, 4K bytes of ROM, a 15-in. display screen, 
two serial ports and one parallel printer port. Without 
software, it is priced at $3990 in 25-unit orders. The 
16-station cluster with 58M bytes of 14-in. Winchester 
storage and 0.5M bytes of floppy-disk storage, has a list 
price of $128,600. Regardless of entry configuration, all 
Convergent systems are said to be conveniently 
field-upgradeable to higher levels of functionality or 
performance along multiple upgrade paths. 

The power of the Convergent work station stems 
from a 16-bit Intel 8086 microprocessor used in 
conjunction with an optional 8087 high-speed mathe
matics co-processor. Memory in each work station 
begins at 128K bytes, and is extendable to lM bytes. 

Convergent designers selected the Intel 8086 for 
several reasons: it is a high-performance microproces
sor supported by a full range of hardware and software 
development tools; it is second-sourced (by Mostek, 
Siemens and Fujitsu); and it is the first of a family of 
products with a logical series of extensions planned 
over the next three to five years. To develop all the 
systems software, Convergent Technologies has writ
ten more than 500,000 bytes of code, a feat the company 
believes would not be possible with other microproces
sors for which fewer development tools are available. 

Dual-bus architecture 

Convergent Technologies designed its own dual-bus 
architecture--the CT-Bus--to maximize the perfor
mance of advanced VLSI electronics, and to ensure easy 
user hardware extendability. The same motherboard 

Fig. 2. An OEM appllcatlon system based on Convergent software building blocks. 
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provides as many as four Intel Multibus-compatible 
card slots for multiprocessor applications or for user 
hardware extensions, such as additional device control
lers and memory. The Multibus signals are distinct 
from CT-BUS signals, yet the Convergent processor can 
link modules on the two buses through a DMA channel. 
This dual-bus architecture provides for high-speed 
operation without Multibus contention, plus crucial 
system operations are protected from user hardware 
executing in the Multibus area. 

high-speed serial communications channels and a 
parallel printer interface. 

Along with the 8086 CPU, each Convergent work 
station provides an eight-level external interrupt 
system, four high-speed DMA channels, power fail/auto 
restart, a real-time clock and interval timer, two 

Four of the eight external interrupts are reserved for 
system use, leaving four to be defined by the OEM. 

However, these four can be expanded to 32 levels by 
cascading 8259A interrupt controllers through ·user 
hardware residing in the Multibus slots. Flexibility in 
interfacing unique I/o devices is achieved through the 
Multibus expansion area, and through features of the 
Ilo subsystem that can be customized. Four DMA 

channels are provided with each work station for 
high-speed 1/0 interfacing. Operating at a.3M bytes per 
sec., one DMA channel refreshes the video display from 
system memory, another drives the main storage 

THE CTOS OPERATING SYSTEM 

The CTOS operating system was 
developed to meet the broad needs of 
OEM system builders. The underlying 
concept is "foundation software" to 
support system builders' needs to 
develop a system with its own special 
devices, its own look and its own feel. 

CTOS provides a real-time, multipro
gramming environment for real-time, 
interactive applications. The operating 
system "kernel" is an event-driven 
priority scheduler for an unlimited 
number of "processes" (the basic 
element of computation). Each 
process is assigned one of 255 
priorities. When an event, such as the 
completion of an 1/0 operation, makes 
a higher-priority process eligible for 
execution, rescheduling occurs imme
diately. Convergent believes this 
provides a more responsive system 
than time-based scheduling tech
niques. 

Besides the kernel, the CTOS 
operating system consists of a 
number of "system service pro
cesses" that are scheduled by IPC 
messages for execution in the same 
manner as application processes. 
Because of this internal use of IPC, the 
CTOS is classified as "message 
based." 

The CTOS operating system 
supports as many as 16M bytes of 
virtual code, video display with 
multiple split screens, keyboard, 
sequential access method, direct 
access method, indexed sequential 
access method and communications 
management. 

Each system service process acts 
as the guardian and manager for a 
class of system resources, such as 
disk files, memory or keyboard. 
System service requests are directed 
to the appropriate system service 
process through reference to a table 
that is available for modification. 
Because the system service process 
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is the only software element that 
accesses the resource, and because 
the interface to the system service 
process is formalized through the use 
of IPC, a highly modular environment 
results. This increases reliability by 
localizing the scope of processing and 
enabling a system service process to 
be replaced as a complete entity. 
System builders can also include their 
own system service processes, which 
are then indistinguishable from those 
provided by Convergent. 

The CTOS operating system 
supports local resource-sharing 
networks (clusters) as well as 
stand-alone work stations. In a cluster 
configuration of as many as 16 work 
stations, essentially the same 
operating system executes in each 
work station and in the shared 
resource processor (SRP) 

In the cluster environment, the IPC 
facility is extended to provide 
transparent access to system service 
processes that execute in the SRP. 
While some services, such as file 
management, printer management, 
3270 emulation and data base 
management, migrate to the SRP, 
others, such as video and keyboard 
management, remain at the work 
station. In a master work station, 
which combines the functions of SRP 
and work station, the CTOS concur
rently supports local application 
processing and resource sharing for 
the other work stations of the cluster. 

The CTOS file managment system is 
hierarchical by volume, directory and 
file. Volumes are automatically 
recognized when placed on-line. Each 
file can have a so-character file name, 
a 1 2-character password and a 
file-protection level. A file can be 
dynamically expanded or contracted 
without limit as long as it fits on one 
disk. Concurrent access is controlled 
by shared-read and exclusive-modify 

access modes. 
While providing convenience and 

security, CTOS disk file management 
includes reading or writing a sector of 
an open file with one disk access, 
reading or writing as many as 65K 
bytes with one disk access, 1/0 
overlapped with process execution 
and optimized disk arm scheduling. 

Duplication of critical "volume 
control structures" protects the 
integrity of disk file data against 
hardware malfunction. A system utility 
can recover a file if either of its 
redundant file header blocks is valid. 

Accommodation of OEM-written 
device handlers was a major design 
goal of the CTos operating system. A 
device handler can be part of the 
application or it can be a system 
service process. Its interrupt handler 
can enable the kernel to save process 
context (in which case it can be 
written in FORTRAN or Pascal), or it 
can receive the interrupt directly from 
the hardware. IPC provides an 
efficient,· yet formal, interface from 
interrupt handler to device handler 
and from device handler to application 
process. 

Interaction with the work station 
operator is a function of the 
Convergent Executive, not of the cTos 
operating system. This allows the 
system builder to choose the manner 
in which the keyboard and video 
display are used. The Convergent 
Executive is a forms-based command 
interpreter that provides an operator 
interface including a HELP facility and 
interactive command files. The 
executive is available for program 
development and for system builders 
that find its user interface compatible 
with their users' needs. However, the 
Executive is a normal application
level program that can easily be 
replaced by a system builder's 
customized command interpreter. 

0'7 



Flexibility in interfacing unique 110 
devices is achieved through features of 
the 110 subsystem that can be 
customized. 
interface channel, a third drives the high-speed RS422 
communications channel, and a fourth DMA channel is 
used for Multibus-to-CT-BUS communications. 

Programmable video, keyboard 

Almost every feature of the video display is "soft" 
and can be customized by the OEM. The system's 
character set is RAM resident. Changing to a different 

Fig. 3. Block diagram of Convergent electronics. 

Fig. 4. Layout of Convergent electronics. 

RR 

character set is a matter of merely loading the desired 
set from a disk file. 

Screen format is either 34 lines by 80 columns or 34 
lines by 132 columns, with other formats also available. 
The 15-in. flicker-free display swivels and tilts for 
operator comfort. The horizontal display can be split 
into any number of logical windows and divided 
vertically, horizontally or both. Each window, or 
frame, may have its own cursor. Scrolling within each 
frame-up and down, left and right-is performed 
independently of other frames on the screen. Each 
character on the display, as well as complete lines, may 
have a number of attributes, including reverse video, 
intensification, underline and blinking. An optional 
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The system's software mirrors the 
modular approach taken in the 
hardware. Heart of the software is the 
CTOS operating system. 

video expansion board adds subscript, superscript, 
double underscore, bold, offset, double-height and 
double-width characters. 

The 98-key detachable keyboard is also "soft." It 
offers 10 user-definable application function keys with 
eight built-in LED indicators, a 14-key numeric pad, an 
eight-key status control pad and a six-key cursor 
control pad. The entire key-encoding scheme can be 
changed by the user. 

High-speed communications 

Two serial channels are provided through a Zilog 
programmable communications processor. One of these 
is configured to be RS232C-compatible while the other 
operates in either RS232C or RS422 modes. The RS232C 
channels have software-selectable baud rates ranging 
from 110 bits per sec. to 19.2K bps. The RS422 channel 
may operate at rates as high as 615K bps to support 
high-speed operations. 

Each character in the Convergent work station is built in a 10 x 15 
pixel cell, and character sets can be easily changed by loading 
another set into RAM from a disk file . 

The serial communications channels can be pro
grammed independently to support a variety of 
asynchronous and byte- and bit-oriented synchronous 
protocols, such as IBM's Bisync, SDLC and HDLC. The 
communications subsystem uses the Zilog communica
tions processor to implement these protocols. 

In a cluster configuration, the shared resource 
processor (SRP) electronics can support six work 
stations in a minimum configuration. A separate 
Multibus communications expansion board is added to 
support the full complement of 16 work stations. 

Common packaging, subassemblles 

The circuitry in a Convergent work station is 
distributed over three printed-circuit boards that are 
also used in the shared resource processor, which is the 

The Convergent work station has a 15-in. high-resolution video 
display mounted horizontally in a "landscape " mode. 

hub of a Convergent resource-sharing cluster system. 
Each SRP contains an 8086 CPU and a standard 128K 

bytes of memory expandable to lM byte. These 
assemblies are mounted vertically in a card cage that 
can support four Convergent electronics boards and 
four Multibus-compatible boards. By means of such 
common elements in various packaging alternatives, 
different application environments can be served by 
using common subassemblies. This, in turn, minimizes 
OEM customers' spare parts stocking requirements and 
reduces field-service support costs. 

OEM-oriented software 

The system's software mirrors the modular approach 
taken in the hardware. Heart of the software is the 
compact, modular CTOS operating system. Software 
development tools include an executive command 
interpreter that uses form fill-in techniques to allow 
interactive access to CTOS functions. Through the 
executive, users can log on, run programs and 
manipulate files. The executive is used to invoke the 
Convergent editor, a cursor-oriented editor for devel
oping source programs and project documentation. 

Convergent also provides five widely used program
ming languages: an assembler with macro and condi
tional assembly capability, BASIC interpreter, Pascal, 
COBOL and FORTRAN. 

Application development utilities include a symbolic 
debugger, an ISAM package, a SORT/merge package, a 
forms facility and a data base management system. 
Also available are a Query Language for operator 
access to the data base management system and a 3270 
terminal system emulator. • 

Robert A. Garrow, Pauline L. Alker and Paul Rosenfeld are, 
respectively, vice president of engineering, vice president 
of marketing and director of marketing for Convergent 
Technologies, Santa Clara, Calif. 



Anadex high-resolution printers 
for fun & games or serio~s business. 

Versatlllty Plus 
When our customers range from 

hobbyists to hard-nosed OEM's , and 
their applications , from plotting chess 
moves to planning the next business 
decision, it's easy to see why more 
people are moving to the built-in 
performance and flexibility of Anadex 
DP-9500 series printers . 

Serious Business 
Actual size , unretouched photograph 
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Performance Bullt-ln 
The DP-9500 series prints from 

132 to 220 columns , depending on 
print densities . Densities are switch 
or data-source selectable from 1 Oto 
16. 7 characters/inch, and all can be 
printed double-width by communi
cations control . 

The full standard ASCII 96 
character set , including descenders 
and underlining, is printed 
bi-directionally on the original and up 
to 5 crisp copies at speeds up to 
200CPS . 

Interface Flexlblllty 
The three ASCII compatible 

interfaces (parallel, RS-232-C and 
Current Loop) are standard . Also 
standard is a sophisticated 
communications interface for control 
of Vertical Spacing, Form Length and 
Width , Skip-Over Perforation, Auto 
Line Feed , and full point-to-point 
communications capability. 
DEC PROTOCOL is standard on 
every printer. 

Features Plus 
Other standard features are : 

forms width adjustment from 1 . 75 to 
15.6 inches, shortest-distance sensing 
logic , self-test , quick-change ribbon 
cartridge, and a 700 character FIFO 
buffer . (An additional 2K buffer 
is optional.) 

For easy maintenance, the 
DP-9500 series features a flip-top lid for 
total accessibility, operator-servicable 
print head, and a MTIR of 
one-half hour . 

Whether it be for fun or profit, 
when you ' re ready to make your move, 
contact Anadex for full details, 
attractive quantity discounts, or 
a demonstration . 

J1Anae1ex 
... the plus in printers 
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When you need a printout fast and 
there's no time for mistakes or failure, 
you can depend on the Dataproducts 
M-200. It's twice as fast as most other 
serial matrix printers. With reliability 
second to none. 

Yet it's still competitively priced. 

A printhead you can count on. 
We build the M-200's 14-wire head 

to last through at least 300 million 
characters-over two years of typical 
use. In most applications, it will last 
more than 500 million characters. No 
one else has anything like it. 

It can print as many as six copies at 
once. With crisp, easy-to-read type. In 
condensed, standard or expanded 
characters. 

When it's time to replace the head, 
the operator simply snaps the new one 
into place. No service call is necessary. 

At 340 CPS, the M-200 Matrix moves 
even faster than the boss. 

.--------. 



So easy to own, it practically takes 
care of itself. 

The M-200 requires no scheduled 
maintenance at all. 

It even has an optional status display 
that diagnoses operator faults and helps 
the operator identify other troublespots 
for an engineer. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. For 
18 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 M-200-and our M-120, a 
180 cps matrix-are available with our 
name on the cabinet. Or with your name. 
30 day delivery. 

Often we can deliver a partial order 
even faster than that. If time is a prob
lem, give us a call. 
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 system. 

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

Toll Free-Calif. (800) 272-3900 ext. 201 
Rest of U.S. (800) 423-2915 ext. 201 
European Marketing Headquarters: 
Neu Isenburg (Frankfurt), West Germany 
Tel: 06102 3201 



The Prime system 
builder's kit. 

Just add your software 
and sell. 

Our small, 32 bit, 50 Series com
puters come packed with everything 
you need, including the same in
depth support and system installation 
that we provide with our most power
ful systems. All you have to do is add 
your own application software. 

We offer the Prime 150 and 450 
in minimum quantities of five, with 
an unusually aggressive discount 
schedule. Our delivery time is one of 
the fastest in the industry. 

And as part of the package, you get 

our large-system performance: up to 
32 million bytes of virtual memory for 
each of up to 32 simultaneous users; 
our PRIMOS operating system that 
supports extensive communications 
and networking; and a wide range of 
industry-standard languages like 
COBOL, Pascal, PL/1 and FORTRAN. 

So when you need a powerful 32 
bit system, get in touch with the com
pany that gives you a lot more than 
just hardware. Write Prime Computer, 
Prime Park MS 15-60, Natick, MA 
01760. In Europe: Prime Europe, 6 
Lampton Road, Hounslow, Middlesex 
TW3 l]L, England. Tel. 01-570-8555. 

PRIME 
Computer 
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COMPATIBILITY •.• 
Add lOM bytes of Winchester disk and lM 
bytes offtoppy disk storage to your LSI-11 

computer with the SMS DSXOl 172 Disk 
System llX. Plug any configuration of LSI-11 

modules (including LSI-11/23) Into the Disk 
System llX's 8 quad slot Q-Bus backplane. 

Enough power is provided for up to (13) dual 
height cards and the SMS dual height 

"Flinchester" controller. 

The single dual head floppy disk is hardware, 
software and media compatible with the DEC 

RX02. Software selectable IBM 3740, 2/ 2D 
formats provide diskette interchange with IBM 

and other non-DEC systems. On-board 
bootstrap loads (from Winchester or floppy) 

and runs your RT-11, RSX-llM and other 
software automatically at power up. All this plus 
resident diagnostics in a single 10-1 / 2" package. 

AND MORE PERFORMANCE ... 
The latest 8" Winchester disk technology gives 

you up to 203 faster data transfers than 
DEC's RLOl. Extended mode operation allows 

multiple sector and contiguous across track 
block transfers during Winchester or floppy 

access. The DSXOll 72 also runs floppy disk 
fill and empty buffer operations over 34 3 

faster than RX02. Automatic error retry and 
automatic flaw mapping are standard features 

during Winchester di8'E data ~. 

II 

PLUS GROWTH 
For storage needs beyond lOM bytes, the SMS 
WIN 1426 add-on Winchester disk provides up 
to 26 .4M bytes for Disk System llX. Choose 
either a DSXOll 72 resident lOM bytes 
Winchester disk or an add-on 26.4M byte 14" 
Winchester in a low profile 5-1 / 4" enclosure. 
The WIN1426 cable connects directly to the 
SMS "Flinchester" controller resident in the 
Disk System llX. And the WIN1426 provides 
twice the data transfer performance and five 
times the storage capacity of DEC's RLOl. 

AVAILABLE SOON! 
PDP-11 or LSI-11 Winchester plus floppy disk 
add-on storage in a single 5-1 / 4" package! 

"' Trademark of Digital Equipment Corporation 



MCBA is a software house which specializes in developing and 
supporting business application packages for mini-computers. We 
license our packages to hardware manufacturers , other software 
houses and OEMs, and to end users who have their own support 
resources. Licensees receive Source Code, complete documenta
tion, and one year 's warranty. 

Digital Equipment Corp. - Accounting 
Software 

DIBOL®-8 packages for PDP '-8, 78/88 Series: 
O Accounts Receivable with 0 General Ledger 

Sales Analysis o Accountants' Client Write-Up 
D Order Entry/Billing 

O Accounts Payable 

D Payroll 

D Lawyers' Time and Billing 

O Accountants' Time and Billing 

O Mailing List Maintenance 

DIBOL-11 packages for PDP-11s and LSl-11s: 
o Accounts Receivable with O General Ledger 

Sales Analysis o Accountants' Client Write-Up 

O Order Entry/Billing o Professional Time and Billing 
O Accounts Payable 

O Payroll 
o Accountants' Time and Billing 

O Fixed Assets and Depreciation 

Digital Equipment Corp. - Manufacturing 
Software 

DIBOL-11 packages for PDP-11s and LSl-11s: 
O Bill of Material Processor O Inventory Management 

Data General Corp. - Accounting Software 

Interactive COBOL packages for DG's CS Series: 
O Accounts Receivable with O Payroll 

Sales Analysis o General Ledger 

O Order Entry/Billing o Accountants' Client Write-Up 
O Accounts Payable 

Multi-User Extended BASIC Packages for DG's 
microNOVA ™ and NOVA." 
o Accounts Receivable with O Accounts Payable 

Sales Analysis o Payroll 

O Order Entry/Billing o General Ledger 

Wang Laboratories - Accounting Software 

Interactive COBOL for the VS series: 
O Accounts Receivable with O Accounts Payable 

Sales Analysis o Payroll 

O Order Entry/Billing o General Ledger 

Texas Instruments - Accounting Software 

ANSI '74 COBOL for the 05990 series: 
O Accounts Receivable with O Payroll 

Sales Analysis o General Ledger 

D Order Entry/Billing o Mailing List Maintenance 
O Accounts Payable 

Hewlett Packard - Accounting Software 

HP COBOL II for HP's 3000 series: 
O •Accounts Receivable 

o ·order Entry/Billing 

C ·Accounts Payable 

o *Payroll 

O *General Ledger 

O *Sales Analysis 
·These packages are currently in development . Inquire for detailed information regarding 
completion schedules. 

If you would like to receive more information about any MCBA 
application, please contact our Sales Department at: 

[U] rn mill 
Mini-Computer Business Applications, Inc. 

~ 117 South Brand Boulevard 
D Glendale, California 91204 

Telephone. (213) 247-9050 Telex 194188 

MCBA 1s a registered trademark of Mini-Computer Business Applications , Inc. OIBOL.' DEC,' 
and POP• are registered trademarks of Digital Equipment Corp . TSX'" 1s a trademark of S&H 
Computer Systems, Inc. NOVA• 1s a registered trademark and micro NOVA'" is a trademark 
owned by Data General Corp . 
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SOFTWARE 

Microcomputer 
operating system 

comes of age 
JACK HEMENWAY, Hemenway Associates, Inc. 

Users who formerly settled for primitive operating systems 
now demand systems that rival those associated with minicomputers 

As the song says, "the times, they are a changin.'" 
Just a few years ago, users of microcomputers were 
willing to settle for primitive operating systems that 
were not much better than programmer front-panel 
replacements. Today's users require and demand 
systems that rival some of the more powerful 
minicomputer systems. 

In response to that demand, Microsoft, Bellevue, 
Wash., is migrating the UNIX system from DEC PDP-1 ls 
to the newer 16-bit microprocessors. UNIX, an operat
ing system developed at Bell Laboratories, incorpo
rates some of the latest thinking in operating system 
design. It is written almost entirely in the c-language, 
and typifies a trend toward coding operating systems in 
a high-level language (HLL) that is reflected in the 
accompanying directory (p.104); almost a third of the 
entries are coded in an HLL or a mixture of assembler 
and HLL. Networking is another advanced ability now 
offered by a substantial number of operating systems in 
the directory, but caution is suggested about that claim; 
some vendors say they have a networking capability if 
they have a serial RS232 port available. 

What is an operating system? 

An operating system controls a microcomputer and 
acts as a mediator between a computer and a user. The 
operating system schedules the use of the microcom
puter and relieves the user of writing code that deals 
directly with system hardware resources-peripherals 
such as disk drives, printers and system consoles. 

Fig. 1 is a model of a total microcomputer system. 
The inner core contains the hardware, surrounded by 
the operating-system software. The next ring holds 
applications programs and system utilities-editors, 

compilers, assemblers and debugging aids. Microcom
puter system users interact with the applications 
program ring by making demands on the system that 
are passed to the hardware devices. The operating 
system fields all requests for services and handles all 
input and output, interrupt processing and task 
coordination. Users need concern themselves only with 
their applications, and not with the mechanics of I/O 

implementation. 

PEOPLE 

SYSTEM TRANSLATORS 
COMPILERS ASSEMBLEAS 

OPERATING SYSTEM 

I B I 9 

PEOPLE 

Fig. 1. A complete computer system is represented by a hierarchy 
of systems, culminating with the people who use it. 



Operating systems schedule use of the 
microcomputer and relieve the user of 
writing code that deals directly with 
system hardware resources. 

Fig. 2 shows the hardware of a typical microcomput
er development system. The heart of the system is the 
microprocessor which can interpret instructions and 
execute specific operations. The microprocessor com
municates with the rest of the hardware over control, 
address and data buses. Instructions and data are 
stored in either RAM or ROM. Peripherals not requiring 
controllers (e.g., CRT terminals and line printers) 
connect to the system buses through interfaces, while 
those requiring controllers, such as disk and tape 
drives, connect to the system buses through them; the 
controllers, in turn, connect to the interfaces. Interrupt 
facilities, which allow an r/o device to signal the 
microprocessor either that it needs service or has 
completed a request, allow the operating system to 
coordinate simultaneous activities. 

Besides supervising system operation, an operating 
system provides a collection of programs for a user, 

including assemblers, compilers, loaders, editors and 
floating-point routines. All the operating system in the 
survey provide at least an assembler and text editor, 
and most provide one or more compilers or interpret
ers. The operating system also provides a "friendly" 
environment in which software can operate. For 
example, a compiler needs the operating system to read 
a source file, write an object file and print the compiled 
listing. When that object program runs, it might need 
similar facilities-termed the run-time environment-
to execute successfully. 

A user interfaces with the system by submitting a 
job-a series of steps needed to accomplish some work. 
These steps are the least-complicated job components 
and are executed sequentially to perform that work. 
Presented with a job, an operating system might break 
the job into tasks and create processes to service the 
job. Each of these processes is a computation that can 
occur concurrently with other processes. The term 
multitasking denotes a system that has several 
processes executing concurrently--either running, 
ready or waiting (Fig. 3). 

The accompanying directory classifies operating 
systems by user function. Three of the principal kinds 
are development, process control and general-purpose 

HUMANIZING AN OPERATING SYSTEM 
Many operating systems are so 

complex that most users are unable to 
fully grasp their organization. In 
contrast, systems exhibiting object
oriented architectures are easier to 
understand. Their mechanisms are 
well defined, and they exhibit a 
consistency that makes the operating 
system seem less awesome. 

In other words, object-oriented 
architecture offers a way to humanize 
an operating system; it uses objects 
as building blocks that operators can 
manipulate. The objects are classified 
Into types, such as a semaphore, 
each of which has a specific set of 
attributes. Once acquainted with 
semaphore attributes, users are 

familiar with all semaphores; there are 
no special cases. Having learned the 
attributes and the system calls 
associated with a type of object, users 
have acquired complete knowledge of 
the behavior of the object type. 

Intel Corp. is the leading exponent 
of object-oriented architecture, and its 
RMX 86 is a real-time modular 
object-oriented operating system for 
the Intel 8086 16-bit microcomputer. 
Its operating system architecture 
functions much like the 8086 
microcomputer. RMX 86 operators, 
(system calls) manipulate objects 
(operating system data structures) in 
much the same way the 8086 
operators manipulate operands. 

Objects include tasks, semaphores, 
mailboxes, connections, memory 
segments and jobs. RMX 86 treats 
data structures symmetrically so that 
users can create their own objects 
and write their own operators to 
achieve custom operating system 
functions. These user-defined objects 
and operators are no different in 
system operation from those provided 
with the original system. 

The main advantage of this type of 
architecture Is that the operating 
system can be quickly mastered, 
allowing the user to focus his learning 
on the objects he plans to use. If he 
needs only a few object types, he can 
ignore the others. 



Solid engineering and 340 lpm speed make the TermiNet 340 a more rugged, productive line printer. 

Don't let the compact size of the 
General Electric TermiNet 340 line 
printer fool you. Because no matter 
how hard you work it, it won't quit on 
you. It's that tough, that dependable 
and that much better than typical line 
printers. And it's available now. 

A true 100% duty cycle printer 
Unlike ordinary line printers, the 

TermiNet 340 can take the punishment 
of the broadest range of operating 
environments-from front office to 
factory floor-without complaining. 
The key reason? A tough, ruggedly 
engineered design. As a result, it keeps 
on performing under tough-use condi
tions when other line printers would 
sputter and break down. 

Engineered to stay on the job. 
From top to bottom, the compact 

TermiNet 340 line printer is engineered 
with long-life components designed to 
keep the printeron-line. And businesses 
on schedule. 

One reason: extra-thick, heavy
duty, environment-resistant materials 
chosen for the base and housing. To
gether, they provide this rugged printer 
with the impact strength, dimensional 
stability and resistance to adverse envi
ronments needed to keep working. 

More reasons: print and ribbon Any 
systems that won't wear out prema- ,.]iay~ou 
turely and won't cause the problems ' ' 4 
other line printers do. Which is why easure t em 
the proven rotating-belt print system m ' 
will last billions of characters. And 1C nniN ® 

340 why t~e rib~on cart~idge will maintain e e~ 
very high prmt quality for at least 100 :l 
million characters Jine printers 
Fewer service problems keep it are more 
working longer 

The fact is, TermiNet 340 line d m 
printers are such productive workers, pro UC D 
they require very little attention and ~ 
very little maintenance once they're up perfiormers 
and running. Should service be 
needed, you can count on getting these 
printers back on-line in a hurry. That's 
because of convenient self-test features 
that make troubleshooting easy and 
fast. And because of a responsive 

• 
• 

• 

nationwide service network that keeps 
downtime to a minimum and operating 
costs low. 

Mail today to: 

Find out for yourself. Mail the 
coupon today and see why so many 
companies have chosen the more pro
ductive TermiNet 340 line printer to 
get their work done. 

• • J. Walsh, 
General Electric 

Company, 
TerrniNet 794-43, 

Waynesboro,VJ\.22980 
Telephone:(703) 949-1474 . 

o Send me more information about 
the TermiNet 340 line printer. 

o Have a sales representative contact me. 

Quality that will make a lasting impression o I'm also interested in a TermiNet 340 line 
printer demonstration . 

Name ___________ _ 

GENERAL. ELECTRIC 
Title _____________ _ 

Company ____________ _ 

Address ______________ _ 

City _______ State ____ Zip __ _ 
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10 Intelligent hard disc and 
magnetic tape controllers 
offer LSl-11: 11/2, 11123, 
and PDP·11* single quad slot 
compatibility with up to 60% power saving. 

Only DILOG (Distributed Logic Corporation) exclusive 
automated design, common proprietary architecture and 
sophisticated bipolar µPs give you • all single board quad 
size products requiring no external power or chassis . .. 
just a cable to connect the drive . .. you don 't need anything 
else • high reliability • automated self-test including data 
base protect feature and indicator. And at cost savings of 
50% or more. 

LSl·11 MAGNETIC TAPE CONTROLLER, Model 
DO 120, interfaces 4 industry standard reel-to-reel drives 
•emulates TM11 * • handles 7 and/or 9 track NAZI drives 
to 112.5 ips •selectable DEC or IBM byte order formatting 
•data error checking• RT-11/RSX-11 *compatible 
•extended addressing to 128K words. 

LSl·11 MAGNETIC TAPE COUPLER, Model DO 
130, interfaces dual density (NAZI/PE) formatted drives 
•emulates TM11 •handles up to eight 9 track 800/1600 
bpi industry standard drives at speeds from 12.5 to 125 ips 
• "streamer" mode capability• software or switch selec
table density• RT-11/RSX-11 software compatibility. 

LSl·11 MASS STORAGE DISC CONTROLLER, 
Model DO 200, interfaces any two SMD flat cable inter.
face compatible hard disc drives for up to 500 MB 
on-line storage • mix or match compatible 
Winchester, SMD or CMD •variable sector 
size • automatic media flaw compensation 
with bad sector flagging • optimized logical 
to physical unit mapping • implements 
Winchester fixed head option. 

NEW LS1·11 SHUGART SA4000 
WINCHESTER DISC CONTROLLER, 
Model DO 201 , emulates DEC AK* 
• runs drivers under RT-11 and 
RSX-11M* systems 
• compatible 
with 14.5 MB SA4004 or 29 MB 
SA4008 drives • automatic 
media flaw compensation. 

"Trademark Digi ta l Equipment Corp. 

LSl·11 DISC CONTROLLER, 
Model DO 100, interfaces 2.5, 5, 10 

••• or 20 MB cartridge and fixed platter 
drives in combinations to 80 MB 

• RKV-11/RK05* emulator• handles front load (2315) and/or 
top load (5440) drives • automatic power fail/power down 
media protection• RT-11/RSX-11 compatible. 

NEW LSl-11 EMULATING MASS STORAGE 
CONTROLLER, Model DO 202. Cost effective interface of 
two 8and/or14-inch Winchesters, SMD or CMD hard disc 
drives without changing controller ... 8 to 300 MB capacity 
• RP emulator • automatic media flaw compensation. 

PDP-11 MAGNETIC TAPE CONTROLLER, Model 
DU 120, emulates TM·11 and has same features as Model 
DO 120 (LSI unit)• software compatible with RT-11 , RSX-11 , 
RSTS, IAS and MUMPS. 

NEW PDP·11 MAGNETIC TAPE COUPLER, Model 
DU 130, offers features of Model DO 130 (LSI unit) • RT· 11 , 
RSX-11 , RSTS, IAS and MUMPS software compatible. 

PDP-11 DISC CONTROLLER, Model DU 100 includes 
features of Model DQ 100 (LSI unit)• RT-11 , RSX-11, RSTS, 
IAS and MUMPS compatible• emulates RK-11. 

NEW PDP-11 EMULATING MASS STORAGE 
CONTROLLER, Model DU 202, offers same features as 
Model DO 202 {LSI unit). 

Write or call for detailed product performance 
'nformation, OEM quantity pricing, stock to 30 day 

delivery or warranty data on these DEC 11 
compatible products . .. or several soon to be 
announced new DILOG products. 
Distributed Logic Corp., 12800-G Garden 
Grove Blvd., Garden Grove, CA 92643 

Phone(714)534-8950 
Telex: 681399 DILOG GGVE 

DISTRIBUTED 

mRnmm111111111i11~~~ 
Mini Micro Show Booth 264 

All DILOG l'p Products 
are Low Power, Quad Size 



Two Pi 
announces a new 

Foundation System 
for OEMs. 

New Integrated 
Peripheral Controllers 
make possible a low cost 
IBM compatible system. 
At $99,950 in quantity of five, Two Pi's 
new Foundation System makes it possible 
for OEMs to build their business using the 
large IBM compatible base of system and 
application software. With perfonnance 
comparable to a 370/138 or 4331, the Foun
dation System provides a powerful vehicle 
to deliver your existing 370 software or to 
expand your marketing to larger customers 
or prospects for dedicated systems. 

What is the Foundation System7 It's- the 
field-proven Two Pi V32 CPU (over 100 
have been shipped already). Plus: 

• lMB main memory 
• Integrated controllers for: 

• Disk 
• Tape 
• Communications 
• Unit record 

• 200MB disk 
• Magnetic tape drive 
• 300 LPM printer 
• Console 
• 8 ports ASYNC/BISYNC 

Two Pi is a volume supplier committed to 
supporting OEMs. The Foundation System 
is available 90 days ARO, and firm delivery 
schedules will be met. Two Pi has a variety 
of hardware, software, and training support 
programs which will be tailored to meet 
your needs. 

r--------------------1 D RUSH! Send me additional information on the 
Two Pi Foundation System! 

D Have a sales rep call me! 

Name ____________ _ 

Title ------------

Company ----------
Address 

City -------------
State Zip ______ _ 

Telephone ( ) ________ _ 

Two Pi 
CORPORATION 

A IUblidlary of U.S. Philips Coiporalioll 

3105 Patrick Henry Drive 
Santa Clara, CA 95050 

(408) 988-1234 



When your requirements grow 
from the function of a simple 
terminal to full computing 
power ... add our Commander 
MX or FX Microcomputer to your 
terminal. Stripped of Its keyboard 
and display, the MX or FX com
puter uses your terminal for Its 
console and Instantly gives you 
a complete microcomputer 
system for under $1500*. 

Both MX and FX models contain 
a powerful Z80A processor. The 
FX uses dual floppy disks to 
deliver up to 2.4 Megabyte bulk 
storage with up to 64Kb RAM . .. 
while the more economical MX 
uses a minifloppy disk with 180Kb 
of bulk storage along with its 32K, 
48K or 64K RAM. Either version is 
available with BASIC, FORTRAN, 
COBOL, etc., software operating 
under CP /M™ or MP /M 1

" FOOS 
... or even with Pascal. And , 
Commanders are connected to 
your terminal's RS-232 port 
without special hardware. 

CIRCLE NO. 77 ON INQUIRY CARD 

Until now you 've paid several 
thousand dollars to add a computer 
system ... but now you can enhance 
your simple terminal to full computer 
status for under $1500* with 
Commander MX or FX. 

9050 Red Branch Rd. 
Columbia, MD 21045 
(301) 992-3400 TWX (710) 862-1891 

· Mx: 32K version in quantity of 100 to qualified OEMs 

" Trademark of Dig ital Research . 



The term 'multitasking' denotes a 
system that has several processes 
executing concurrently-either running, 
ready or waiting. 

operating system, but this classification is not meant to 
be exhaustive or mutually exclusive. Many operating 
systems in the directory can provide all three functions. 

A development operating system develops software 
to be used either on another target microcomputer or 
on itself. The target need not be the same microproces
sor type if the software is developed using cross 
assemblers or compilers. Examples of development 
operating systems include Intel's ISIS, Motorola's 
MDOS, Omnibyte's ODOS, Digital Research's CP/M, 

Tektronix's TEKDOS, Zilog's RIO and the Boston 
Systems Office's UMDS. 

A process-control operating system directs an 
industrial process that places real-time constraints on 
the operating system's responses. Interrupts from 
external processes signal the system, and if the system 
does not respond in a specified time, the processes are 

A process-control block (PCB) data base 
can track a process's status. 

Fig. 2. A typical configuration includes a variety of peripherals. 



TABLE OF MICROCOMPUTER OPERATING SYSTEM SUPPLIERS 
The following table is provided as a guide to vendors of microcomputer they did not respond to our survey questionnaire or responded too late 
operating systems. Mini-Micro Systems ' staff prepared the table from to be included. 
its own sources. Some suppliers may not be included, either because 

Central Data Corp. 2MOS 

Computer Design Labs TPM 

Digital Research, Inc. CP/M2.2 

28000; assembler, BASIC, all 
compilers written for the 28000 

280, TRS-80; macro assembler, 
QSAL structured assembly language, 

BASIC, APL, LIST. FORTRAN, 
COBOL, Pascal 

8080. 8085, Z80; assembler. BASIC. 
APL, FORTH, LISP, F.ORTRAN. C. 

Pascal. PL/1 , COBOL 

64K bytes of RAM, one serial 1/0 
port, one floppy- or cartridge-disk 

drive, one Central Data 28000 CPU 
card 

32K bytes of RAM, disk drive 

20K bytes of RAM. disk drive, 
console 



development, process-control, general
purpose 

MINI-MICRO SYSTEMS/October 1980 

supports overlays and chaining ; 
random organization, allocation via 

extents 

single-user; supports spooling and 
device independence 

$150 

105 



Intel Corp. 

106 

Typically 64K bytes 
of RAM, plus terminal 

or printer 
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OntelCorp. 

> ~ ~ ;;,>'"' ._ • < l 'f!'~~4 N "'< • : ,,..,,.,...., ,_ - TC 

\, • < • 

~: __ ,~~~~;_., ~. ,.,~-:.~··\_· ~.- ,";,:.: .. ' • J 

OC-SP/M Z80, C3 series; assembler, BASIC, 
COBOL, FORTRAN 

56K bytes of RAM 

- ~-.~~~ ~~r· ~ , . . .. ~ 

. . . .. ~ , . . k:. i,f\ . . . ·-~ ,,. . .' .,","·-'" · . . ,._;. " . . . . . . . I 

HOOS 8080, 8085, Ontel OP-1; assembler, 32K bytes of RAM, hard-disk drive 
BASIC, FORTRAN, OPL, Pascal and controller 

' '~~~- ...... _" :- - ,., 

' ·~ . 
' ' . 

• •• 1 

... ' ~ 1 
• ~- ·, ~ i 

MFTOS 8080, 8085, Ontel OP-1; BASIC, OPL 32K bytes of RAM 

Point Four Data Corp. IRIS microNOVA; absolute and macro 
assemblers, BASIC, Pascal 

48K bytes of RAM, 250K bytes of 
disk storage, terminal 
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development, general-purpose 

general-purpose 

MINI-MICRO SYSTEMS/October 1980 

supports overlays and chaining; 
random organization and ISAM (for 

OPL only), allocation via linked list of 
sectors 

supports overlays, swapping and 
chaining; random organization and 

ISAM, single-contiguous, extent and 
linked list of sectors allocation 

multitasking (for OPL only), eight users; 
supports spooling and device 

independence 

multitasking, 128 users; interrupt
driven, supports spooling and device 

independence 

negotiable 

$3600 



Smoke Signal Broadcasting OOS68, OOS69 

RIO/CP (Concurrent 
Processing) 

6800 (OOS68), 6809 (OOS69); macro 
assembler, BASIC, COBOL, 
FORTRAN, UCSO Pascal 

ZBOA, MCZ-2 series, SOS 2/01 ; 
assembler, BASIC, COBOL, 

PLZ/SYS 

BK bytes of RAM, disk drive 
controller 

64K bytes of RAM, MCZ-2 
microcomputer or SOS 2/01 
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development, general-purpose 

general-purpose 

MINI-MICRO SYSTEMS/October 1980 

supports overlays, swapping and 
chaining ; random organization , ISAM, 

allocation via linked list of sectors 

supports overlays ; random 
organization, single-contiguous 

allocation 

supports overlays and chaining ; 
random organization, ISAM (with 

COBOL only), allocation via random
access table of pointers to sectors 

multitasking; interrupt-driven, supports 
spooling and device independence 

multitasking; interrupt-driven, supports 
spooling and device independence 

$75 

$500 

111 



A file-management system can make or 
break an operating system because it is 
the most visible resource to the user. 

impaired or seriously degraded. Computerized oil
refinery control is a good example of an application 
requiring a real-time operating system. Intel's RMXSO 

and RMX86, and RX from Texas Instruments are good 
examples of process-control operating systems. 

General-purpose operating systems are usually 
associated with business or scientific applications. 
Digital Research's CP/M, for example, finds applications 
in word processing, accounts receivable and mailing-list 
maintenance. 

One other classification that cuts across the three 
above is that of multi-user versus single-user. Any of 
the three types can be further described as either 
multi- or single-user. A multi-user operating system 
provides computational services to many on-line users. 
It achieves the effect of simultaneous service to each 
user by sharing system resources in a round-robin 
fashion. Each user, in turn, gets an equal allocation of 
system resources, and no user gets more than any 
other, unless a priority scheme overrides someone's 
turn or allocates more resources to a higher-priority 
user. 

A single-user operating system usually allows a 
single user to submit jobs serially for execution. In a 
development operating system, for example, the user 
might edit a file, compile it and then execute it. 

The key: resource management 

Fig. 4 expands on the operating-system layer in Fig. 
1. The operating system manages resources by 
allocating them on the basis of user needs and system 
capabilities. The operating system is able to allocate 
because it maintains lists of available resources, noting 
which user has control of a resource and who has the 
highest priority. If user requests exceed system 
capabilities, the operating system must decide what 

PROCESS/TASK 
ASSIGNED TO 

µP 

PROCESS/TASK 
MUST WAIT FOR 1/0 

COMPLETION 

110 HAS COMPLETED 

Fig. 3. A state diagram depicts the possible states a process or task 
can experience and the reasons for the various transitions. 

effect granting a particular resource will have on the 
system, and act accordingly. 

The operating system allocates four resources: 
processor time, memory space, 1/0 devices and files. In 
an unsophisticated system, the operating system 
allocates all hardware as one resource unit; a user 
either controls the machine or is waiting to control it. 
Although this strategy is easy to implement, it does not 
always use equipment efficiently. A running program 
might not use any I/o devices, for example, causing 
unused devices to remain idle. A more sophisticated 
operating system can deal with this problem: Peripher
als can operate concurrently with the microcomputer, 
allowing one program to be executing on the microcom
puter while another executes an I/o operation. This 
scheme makes greater use of each device, but because a 
program needs the microcomputer to start an 1/0 
operation, allocation of microcomputer time becomes 
difficult, though not unsolvable. 

Main memory is an expensive resource that must be 
used efficiently. Microcomputer allocation and memory 
management are closely related. Programs must reside 
in main memory for execution, and memory is wasted if 
a loaded program lacks a high enough priority to 
receive microcomputer time. The operating system 
requires considerable time to pack memory effectively, 

BUILD YOUR OWN OPERATING SYSTEM FROM 'COMPONENTS' 

112 

Just as engineers can assemble a 
microcomputer from a set of 
semiconductor chips, software de
signers can build a custom microcom
puter operating system for the Tl 9900 
family from a set of software 
"components" offered by Texas 
Instruments Inc. The process 
requires two steps-selecting the 
required software components, which 
Tl provides in source form, and 
customizing them to fit the application. 

The real - time executive 
(TMSW330R) software components is 
a multitasking executive that supports 
multiprogramming and reentrancy in 
code. Independent sites of execution 
(processes) exist within a single 

environment and share a single 
processor. One process may be 
interrupted by the executive when 
another, more urgent, process is 
ready to execute. Various user· 
transparent constructs within the 
real- time executive support this 
multiprogramming environment. 

The file manager (TMSW340F) 
software component is a set of 
procedures supporting file operations 
for the TM990 microprocessor family. 
These procedures are combined to 
form file - manager packages of 
different levels of complexity to fit the 
user's needs. 

The file manager creates, manages 
and manipulates data files on 

mass-storage devices. It is device 
independent and operates on hard 
disks, floppy disks, bubble-meory 
modules and microdisks. The file 
manager supports the TM990/303 
floppy-disk controller, in both IBM 
single- or double-density format and 
Tl's DSG double-density format. 

Run-time support is available for 
native code or interpretive execution 
within the microprocessor Pascal 
system and for native code execution 
of assembly language in the real-time 
executive. Users can custom-fit a tile
manager package to meet their 
application needs by choosing 
different combinations of these 
modules. 
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Optimizing a production line is a trial and error 
process. Unfortunately, trial and error takes time 
and costs money. 

But now we have found a way to cut down on 
the number of experimental runs. 

It's a new software package-PCAP, the Process 
Characterization and Analysis Package-developed 
by Western Electric for its own use. 

= :~ -
PCAP does statistical analysis and projections. 

From either production data or experimental data, 
PCAP analyzes the variables and indicates how to run a 
production line. It can help bring production closer to 
optimization with much less experimentation. 

PCAP is available under license from Western 
Electric. If you can use PCAP "as is;' without main
tenance or support, just send in the coupon below to find 

out how to make PCAP 
work for you. 

PCAPhas 
already proved itself 
in dozens of Western 
Electric production 
lines and is written 
to be portable so that 
it can be used on 
various computers. 

r--------------------~ I To: Bell System Software MMS-13 I 
I P.O. Box 25000, Greensboro, N.C. 27420 I 
I Please send me more information about Bell System software packages. I 
I 0 PCAP 0 Other Bell System software packages. I 
I Name I 

Or write to Bell 
System Software, P.O. 
Box 25000, Greensboro, 
North Carolina 27420. 
Or call (919) 697-2942. 
Telex 5109251176. 

I Title Company I 
I Address I 
I City State Zip I 
I Telephone Hardware I 

L--------------------~ 

@ 
CIRCLE NO. 78 ON INQUIRY CARD 
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The executive is a master program that 
oversees the processes which, in turn, 
provide the key system facilities. 

system permits the use of more than one language 
translator, spooling operations, libraries of programs 
and data and interactive computing. 

The executive Is the conductor 

retaining useful programs and eliminating holes in the 
address space. The operating system can eliminate 
holes by relocating the programs. Special methods of 
memory management can make such relocation easier 
but usually require hardware features such as Zilog's 
zso10 or Motorola's MC68451 memory-management 
peripheral chips. 

The executive is a master program that oversees the 
processes which, in turn, provide the key system 
facilities. It is the conductor-the centralized authority 
that ties the microcomputer system together, organizes 

Methods of allocating I/o devices vary, depending on 
the speed of those devices. For example, programs can 
share disk drives, but line printers and tape drives are 
usually allocated on a one-for-one basis, in which a 
program has exclusive control of a device until the job is 
done. But the method of allocating peripherals can 
affect operating system efficiency. For example, if a 
program hangs up with the line printer still allocated, 
other programs cannot use the printer until it is free; a 
method to free the device must be built into the 
operating system's allocation scheme. 

A file-management system can make or break an 
operating system because it is the most visible resource 
to the user. The file system often requires the greatest 
design and coding effort and is the largest part of many 
operating systems. A file system is responsible for 
creating, deleting, organizing, reading, writing, modi
fying and moving files. It also controls access to files 
and manages the resources used by the files. The file 

PROCESSOR 
TIME 

system manages four 

MEMORY 
SPACE 

A CHECKLIST FOR OPERATING-SYSTEM EVALUATION 
When faced with evaluating a new 

microcomputer operating system, an 
easy way to proceed is to use a 
checklist. Here is the checklist used to 
gather information for the accompa
nying directory. 
General 

• Name of operating system? 
• Primary application-develop

ment, process control , general 
purpose? 

• Target processor and model? 
• Sysgen program available? 
• Languages supported? 
• Language(s) system written in? 
• System RAM resident? Disk 

resident? Both RAM and disk 
resident? 

11 A 

• System ROMable? 
• Date first released? 
• Minimum hardware required? 
• Networking supported? How, 

and to what extent? 
• Source available? Single-unit 

price? 

Processor allocation management 
• System vs. user mode supported? 
• Multitasking? If yes, how many 

tasks allowed? Intertask communica-

tion? Can tasks starUstop/suspend 
other tasks? 

• Multi-.user? If yes, how many 
users supported? Minimum RAM 
needed per user? 

• Multiprocessing? If yes, how 
many microcomputers supported? 
What synchronizing scheme used? 

• If multitasking or multi-user, what 
type of synchronizing scheme used 
(semaphores, monitors, mailboxes, 
other)? 

Memory management 
• Single contiguous allocation? 
• Overlays supported? 
• Swapping supported? 
• Chaining supported? 
• Segmentation supported? 
• Static relocation supported? 
• Dynamic relocation supported? 
• When is binding done (assem

!bJy/compilation time, linking time, 
loading time)? 

• Memory protection available? 
Peripheral management 

• What peripherals are support
ed? 

• Are interrupts used? 
• 1/0 multibuffering used? 

• Spooling supported? 
• OMA supported? 
• Device independence support

ed? 
• Can one configuration support 

more than one different type of 
mass-storage device (e.g., a mix of 
hard disks and floppies)? 
File management 

• Named file system? 
• Sequential organization support

ed? 
• Contiguous organization sup

ported? 
• Random organization support

ed? 
• Indexed sequential (!SAM) sup

ported? 
• Multilevel directory supported? 
• What type of allocation used: 

linked list of sectors, extents, single 
contiguous? 

• Is the file management system 
accessible from an HLL? 

• Are there constructs in the HLL 
to support file access.or is it done with 
assembler subroutine calls? 

• Password /security protection 
available? 

MINI-MICRO SYSTEMS/October 1980 



PRODUC TION 

TEST ENG INEERING 

INCO MING 
INSPECTION 

MSTs TIME MACHINE"' -
Totally Automated Systems to 
Initialize, Certify or Copy 
Floppy Disks. 

At last, you can be first. 
While your competition is using 
out-dated disk processing equip
ment for checking, formatting or 
copying-your floppy disk oper
ation productivity increases. 

Because if you take advan
tage of MST's Time Machines, 
you'll experience faster disk 
handling- with either 8 inch or 
SY.. inch, single or double-sided 
floppies {even simultaneously) 
and in any format or density -
automatically. 

Sptaa 800-lalttallaatlon 
The Automatic Disk Initial

izer $lrnultancously processes 
lppptes of dl&rent formats, 
ctli.mtties and media sizes tmder 

the direction of multi-tasking 
software. This system allows up 
to eight initialization stations 
to be operated concurrently 
and independently within the 
system while minimizing oper
ator intervention. 
System 810-lnltlaHzatlon and 

Certlftcatlon 
With controllers and addi

tional certification software, you 
can certify and initialize up 
to 50 disks in one fell swoop
automatically. 

System 820-Copyln• 
MST will provide copy cen

ters throughout the U.S . Give us 
your disk and tell us how many 
copies you need-we'll do the 
rest. Call for your nearest center. 

CIRCLE NO. 79 ON INQUIRY CARD 

or 
for distributing so 
dates, MST has the 
about time. 
Media Systems Technology 
1616 South Lyon 
Santa Ana, CA 92705 
(714) 543-8219 

=MST 
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From the experts who 
designed the heart of the 
system ... 

The Roloff System 

Until now, the limitations of 8-bit 
microprocessors made the development of 
multi-user systems for micro-computers 
impractical and unattractive. The Roloff System 
has conquered those limitations by exploiting 
the performance potential of the 16-bit 
microprocessor. Roloff system's 16 bit zilog 
Z8000 processor has five to ten times the 
throughput of its 8-bit counterpart, giving it the 
extra power to handle the burden of 
communicating with several terminals at once. 
And Roloff systems put that power to work with 
an advanced operating system never before used 
in microcomputers. 

The Roloff system supports from one to 
32 users simultaneously, each running a 
different program. The system can range from 1-
32 terminals or printers and 96K to 16M bytes 
of internal RAM. For disk storage, it can 
accommodate from 2M to over 250M bytes 
using floppy, winchester or cartridge disk 
interfaces. 
A time-saving indexed file system 
efficiently stores and retrieves data using 
multiple keyed fields. Searching from an index 
instead of reading a long file saves many disk 
operations and allows more than one user to 
access the same information at once. 
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Users can "talk" to each other through the 
terminals with Roloff Systems advanced 
communications system. Notes files, both 
personal and general, can be accumulated and 
displayed using simple commands. A special 
paging function enables users to conduct typed 
"conversations" with each other. A tone from 
the terminal pages the user and the two-way 
message is displayed on the screen. 
A reliable but simple security system 
protects files from unauthorized access. Every 
file on the system can have read access or 
read/ write access for certain individuals. Most 
users will not have to type any passwords once 
they have signed onto the ~)'Stem, yet all data 
bases are still protected from unauthorized 
entry. 
Fast response is the benefit of Roloff Systems 
file cataloging. When all users leave a program, 
the system can catalog it for quick access later. 
If a user selects a program that is already being 
used, in most cases both users can share the 
program in memory. 
System components are "state of the art" 
and go through extensive quality control tests 
and burn-in procedures to insure reliability. 
Floppy disk, Cartridge disk, winchester disk, and 

cartridge tape drives are available. 
Options include selection of internal 
memory size, disk memory type, arithmetic 
processing units, and 1/0 interface boards. The 
versatile Intel Multibus allows the user to 
expand the system by purchasing boards from 
many different manufacturers. You can start 
with a small system and easily enlarge it, 
without making any changes in original 
programming. 

And Roloff Systems is 
Central Data 

Since 1975, Central Data Corporation has been 
designing and manufacturing an innovative line 
of CPU boards. Central Data's engineers have 
incorporated their years of experience with the 
heart of the system into a revolutionary multi
user system. Each system is custom-designed for 
the user's special requirements. For detailed 
information on how easily the Roloff System can 
go to work for you, write or call us: 
(217) 359-80101WX 910-245-0787 

.. The I' Roloff System 

Central Data Corporation 
P.O. Box 2530, Station A 
713 Edgehrook Drive 
Champaign, IL 61820 
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The technology 
of the future is here ••• 

••• and it costs less than what 
you're paying for standard 1/2 tape drives. 

It's the Microstreamer™ 
from Cipher Data Products and it's designed with 
advanced tape motion techniques for applications 

such as data acquisition, computer output microfilm, 
computer graphics, mass storage for sequential files. And more. 

Performs llke a conventional 
IBM compatible tape drive 

but has unique new features ••• 
and still costs less. 

For most of these applications, the Microstreamer is a per
fect replacement for standard start/stop drives and you get 
auto load, internal diagnostics, advanced packaging, dual 
speed, plus I 00 ips for high speed disk backup-FREE. 

And anyone can use It, 
NOW. 

Controllers are available for interfacing the Microstreamer 
to just about anyones minicomputer or micr()(:omputer. 
From PDP-I Is, LSI-I Is and Novas to CPUs that use Multi
bus, SIOO or IEEE-488 interfacing. The kind of system you 
configure is limited only by your imagination. And using dual 
purpose Microstreamers can simplify your system design. 

Want to know·~~~U"Glve usa call. 

Ask for Ralph. (714) 578-9100 
SEE US AT BOOTH 210 AT THE MINI-MICRO SHOW 

Efe,,!Le£ 
10225 Willow Creek Road, San Diego, CA 92131 
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Scheduling job execution, accounting 
for resources and interpreting a job
control language are all tasks of the 
executive, which also provides links to 
connect programs. 
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SUBSET Contiguous 

DESCRIPTION Files allocated 
to adjacent 
sectors 

ADVANTAGES Orderly file 
access; minimum 
disk-head move
ment 

Noncontiguous 

Files allocated 
to nonadjacent 
sectors 

Allows dynamic 
file management 
and efficient 
data control 

LIMITATIONS File deletion Requires greater 
requires packing amount of head 
or compressing movement 

TYPE RANDOM 

SUBSET Byte addressable Record 

DESCRIPTION Files independ· 
ently accessible 
by bytes 

ADVANTAGES Can deal with 
file subsets 
without sequen
tial searches 
through the file 

LIMITATIONS Files not easily 
enlarged 

addressable 

Files independ
ently accessible 
by records 

Can deal whh 
file subsets 
without sequen
tial searches 
through the file 

Files not easily 
enlarged 

cooperating processes and provides the means of 
communication and synchronization among processes 
and devices. The executive also controls allocation of all 
system resources and facilities. 

Further, the executive is responsible for sequencing 
and controlling system jobs. Scheduling job execution, 
accounting for the resources those jobs consume and 
interpreting a job-control language all facilitate job 
throughput, and are all tasks of the executive, which 
also provides links to connect programs. When two 
programs want to communicate with each other, they 
ask the executive to establish a communications path, 
over which they can talk by means of a system-defined 
mechanism, such as an executive call. 

To ensure smooth operation, the executive must 
enforce the rules on both the system and its users. For 
example, the executive ensures that a process receives 
only its allocated share of processor time or memory 
region, governing execution time for that process and 
the quantity of output to a printer or disk. In addition 
to allocating resources, the executive provides some 
facilities itself. It contains a set of utility routines for 
such processes as dumps and online message handling. 
It might also house a storage area for communication 
purposes and tables for the protection system. Finally, 
it may be responsible for job-control-language process
ing and the system-console interface. • 

Jack Hemenway is president of Hemenway Associates, 
Inc., a Boston-based software house specializing in 
system software for microcomputers. 
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Introducing the new 
Emulex SC21, the large disk 
controller so powerful and ver
satile you're likely to question 
our sanity. 

You see, we designed it 
to directly compete with the 

Our new SC21 controller for PDP-11 
disk storage systems packs more perfor
mance and features onto one board than 
its only competition, the industry standard 
two-board SC11 

A 
cotnpany that 

redesigns its bestseller 
ought to be 
COtntnitted. 

industry's leading controller for 
PDP-11/04-60 and VAX users. 

Unlike the leader, it requires 
one board , one slot. Not two. 
And it delivers more features , 
flexibility and system-boosting 
pertormancethantheleade~ 
For less money. 

The catch , of course, is 
that the leader is us. The SC21 
is an upgrade of our own 
SC11 , the first product of its 
kind and a bestseller ever 
since. Over 750 in the field . 

A real winner. Should 
we be committed for not leav
ing well enough alone? 

Actually, we've been com
mitted from the start. 

Committed to bringing 
the best value to DEC users. 

Committed to building 
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a solid , technolog ical ly supe
rior company. 

Consider the SC21 
as proof. 

It interfaces up to four 
drives for greater capacity. 
Switch-selectable versatility 
lets you mix drives of varying 
capacities and configurations. 
There's new bus efficiency to 
speed things up. And lower 
power consumption to cool 
things down. 

And there's a new Emulex 
exclusive, Adaptive OMA 
Throttle . It optim izes the con
troller's OMA thruput wh ile 
avoiding contention with other 
bus devices. With dynamic 
OMA control and three sector 
buffering , it optimizes oper
ating rates regardless of 1/ 0 
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configuration . 
The SC21 is compatible 

with its trend-setting forerun
ner. Same proven microcode, 
in fact. Three versions emu
late all DEC disk subsystems 
using any industry standard 
drive with SMD interface. Diag
nostic and software transpar
ency, of course . 

Obviously, there's method 
to our madness. For details 
on the industry's broadest line 
of disk and tape controllers , 
write us. Emulex Corporation , 
2001 Deere Avenue, Santa 
Ana, CA 92705 . 
Or call 
714/557-7580. • 
TWX: No. 
910-595-2571 

EMULEX 
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DISTRIBUTED PROCESSING 

Multiprocessing 
networks vs. mainframes 

MICHAEL ROBERTS, ECS Microsystems, Inc. 

First of two parts 

Systems built around microprocessor-based information stations 
will soon rival the speed, power and capacity of some mainframes 

Multiprocessing networks of powerful 
microprocessor-based information stations, successors 
to today's programmable intelligent terminals, soon 
will offer more usable power and better economics in 
many applications than do mainframes. The arithmetic 
of a multiple microcomputer system adds up to 5, 7, 10, 
to N times the processor power for equal or lower cost. 
Using a "hyperdata bus,'' which carries more data at 
higher speeds than other buses, a multiple microproces
sor array expands not only accessibility with the 
addition of each information station, but also speed and 
storage capacity. The mainframe does the opposite: 
more terminals mean less power, speed and capacity. 

1/0 Bus 
Control 
Channels 
for peripherals 

Until recently, cost has been the major deterrent to 
such multi-microprocessor systems, because the collec
tion of small processors needed to equal the capability 
of a mainframe uniprocessor has been more expensive. 
However, microprocessor and memory technology has 
evolved to the point that low-cost computer power 
presents an increasingly attractive alternative to 
mainframes for many computing tasks. 

As technology fuses more systems onto a chip, these 
information stations, incorporating powerful 16-bit 
microprocessors and as much as 250K bytes of local 
memory, will cost little more than today's intelligent 
terminals. For example, a multiprocessing network of 

Interrupt 
Bus 

Fig. 1. The Mlcral-M multi-microprocessor system interconnects eight single-board 8080s 
wfth common memory, to provide 512,000 words of memory and 3 million instructions per sec. 
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Microprocessor and memory technology 
has evolved to the point that low-cost 
computing power presents an 
increasingly attractive alternative to 
mainframes for many jobs. 

100 such stations could perform 50 million instructions 
per sec. and would probably cost no more than $1 
million. A $1-million configuration of a mainframe with 
100 terminals would be one-fifth as powerful (10 million 
instructions per sec.). Moreover, the addition of 
terminals slows a mainframe uniprocessor, while the 
addition of stations to a multiterminal network 
increases its processing power and shortens instruction 
execution time. 

With such microprocessor-based networks, a number 
of alternatives becomes available to hierarchical 
distributive processing schemes, in which the architec
ture and software are so structured that each terminal 
has access only to its own local memory. If it requires 
additional memory, it has recourse only to the 
mainframe CPU. 

One alternative structure is a "dispersed processing" 
scheme in which intelligent terminals---i.e., desk-top 
computers---are configured so that they draw on the 
memory resources of all the others. In this approach, 

Printer 

i 

even if a terminal has only "x" amount of internal RAM, 
it can draw on 2x, 3X or 1ox, as required for specific 
applications. This can be done by configuring the 
system memory so that it is stacked in two, three or 10 

blocks. For dispersed processing, new software must be 
developed to solve the problems of contention and the 
use of new CPU architectures that can access several 
10s of megabytes of memory directly. 

With the use of such 16-bit microprocessors, such as 
the Motorola 68000, the National NS16000 or the Zilog 
Z800-all of which can access 16M bytes or more of 
memory directly-terminal designs will soon be 
available that can directly access all the memory in the 
local dispersed processing network, without the 
requirement for interfacing to a mainframe CPU. In a 
typical business application requiring 50 intelligent 
terminals, each with 256K bytes of memory, the local 
network would have 12.8M bytes available-much 
within the capability of these processors. 

More terminals---and hence more memory~an be 
added to meet incremental processing demands in 
multiprocessor schemes, expanding speed and capacity 
to meet demand. With uniprocessor limitations, the 
user usually must buy more power than immediately 
required, which means that he must pay in advance and 
hope to recoup. 

A compromise to these two alternatives-and one 
possible technically, if not economically, today without 

__)6\_ 
~ 

Teletypewriter 

~ 
~ / ' '.... 

! 

Fig. 2. The IMSAI Hypercube was designed so that users could write distributed programs in low-level assembly language for each BOBOA. 
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NOW CLEANING YOUR OWN 
DISKF 11 F HEADS COULD SAVE 

YOU A $40 SERVICE CALL. 
AND A LOT MORE. 

The recording heads on your 
diskette drives may be dirty
andlhat can cause you a lot of 
grief. There's the serviceman 
you have to call when the 
machine doesn't perform. (You 
know how much service calls 
cost these days!) There's 
machine down-time. Idle data 
entry clerks. All the other delays 
a cranky machine can cause. 

And that service call might 
not even be necessary. 

3M solves the problem 
In seconds-and leaves 

your heads 
"Computer Room Clean•: 
The ScotchCI' head-cleaning 

diskette kit lets you clean the 
read-write heads on your 
8" or SW' diskette drives. In just 
30 seconds, without any 
disassembly, mess or bother, 
the heads can be completely 
cleansed of dirt, dust, magnetic 
oxides-all the things that can 
get jnto your machines every 
day. And foul them up. 

Just saturate the special 
white cleaning pad in its jacket 
with the cleaning solution. Then 
insert the jacket into the disk
ette drive and turn it on. Your 
machine does the rest. The 

heads are microscopically cleaned 
without wear, without abrasion. 

This 3M head-cleaning 
diskette kit has been evaluated 
and approved by major diskette 
drive manufacturers. It's the 
best possible way to clean your 
heads without service calls or 
machine teardowns. 

At only $1 per cleaning
It's the best Insurance you 

can get. 
This fast-cleaning new Scotch 

kit comes with everything 
you need (including special 
fluid, applicator tip, cleaning 
diskettes) to handle up to 
30 cleanings. That's only about 
a dollar a cleaning. 

With the Scotch head-clean
ing diskette kit, you could save 
yourself a lot more than just a 
service call. So try this remark
able kit today. Forthe name of 

A Scotch cleaning diskette shown 
before use, and after 15 cleanings 
of recording heads. 

the dealer nearest you, call toll 
free: 800-328-1300. 
(In Minnesota, call collect: 
612-736-9625.) Ask for the 
Data Recording Products 
Division. 



Many printers can give you goad 
print quality on a first copy. The real 
challenge is to give you that same 
qualitv, copy after copv, on multi
part forms. 

Obviouslv, most printers can't. The 
further they get from the first copy, 
the more their quality fades. But, 
as you can see here, the quality of 
Printronix' sixth copy continues sharp 
and clear. 

requires fewer moving parts, 
eliminates most bearing surfaces, 
and employs simple hammer drive 
circuits. All of which means there's 
less to go wrong. And that's why 
Printronix can give you a full one-year 
warranty, not the 90-day warranty 
typical of most other printers. 

For more information on the 
complete line of Printronix printers, 
call: (714) 549-7700. or write: 

This superior quality is achieved 
through a simple printing ...... ..--"!!' ...... ~':"t"' 

Printronix Inc., 
17421 Derian Ave., 

mechanism quite unlike any 
other. It forms characters by 
printing one dot row at a time, 
overlapping rows vertically and 
horizontallv, while maintaining 
uniform hammer impact energy. 
The result is unequalled print quality 
and characters that appear solid. 

This same design approach also 

P.O. Box 19559, 
Irvine, CA 92713. 

PRll\ITRONIX 
It's simple, to be rellable. 

REGIONAL SALES OFFICES: WESTERN; 17421 Derian, P.O. Box 19559, Irvine, CA 92713. CENTRAL; 414 Plaza Drive, Suite 106, 
Westmont, IL 60559. SOUTHERN; 2220 Parklake Drive. Suite180, Atlanta, GA 30345. EASTERN; ?Yi Hanis Road, Nashua, NH 03060. 
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Careful design can make the 
multiterminal, multiprocessor approach 
alleviate many of the problems 
associated with mainframes. 
too much alteration in hardware or software-is a 
multiterminal distributed-processing scheme with com
mon memory. In this approach, each terminal still has 
access only to its own local memory, but for additional 
external storage locally, one of the terminals is the 
repository for extra memory. An ordinary intelligent 
terminal with soft-disk storage can be easily adapted to 
hard disk to handle such a job. And with costs no longer 
such a barrier, the inherent advantages of multi
microprocessor systems can be applied to a wide array 
of processing problems. 

Disadvantages of mainframe uniprocessors 

The advantages of working with mainframe CPUs are 
well known. Large software libraries are available and 
manpower may be more readily available. A main
frame's multiprogrammed operating system allows 
shared computer usage. These advantages, however, 
muct be weighed against a number of negative factors 
that make mainframes an expensive approach in many 
applications. These include: 

• Complex operating systems/expensive hardware. 
A mainframe usually is designed for a variety of 
applications and concurrently can support time
sharing, batch operations, and real-time transactions. 
Operating systems must provide all these capabilities. 
Expensive hardware resources must be efficiently used, 
while at the same time protecting individual users. This 
creates a processing overhead that can be a burden in 
some applications. In addition, restart and recovery 
procedures havt: to be general enough to serve a larger 
user base, which results in a typical operating system 
that may require 300K bytes of storage, making the 

Aggregate instruction 16 81 256 
executions per sec. million million million 

Aggregate pro- 4M 20M 64M 
grammed 110 bytes bytes bytes 
capacity per sec. 

Aggregate OMA 32M 162M 512M 
capacity per sec. bytes bytes bytes 

Number of 110 device 96 216 384 
controllers attachable 

Number of concur- 16 81 256 
rently operating tasks 

Standard user pro- 256K 1M 4M 
gram memory size bytes bytes bytes 
--
Optional fully ex· 1.2M 5M 16M 
panded user program bytes bytes bytes 
memory 

Cost $80,000 $400,000 $1 ,280,000 

Table 1. IMSAI Hypercube capabilities and cost. 
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NOOE 
X, Y, Z, O+ 1 

NODE 
X, Y-1, Z, 0 

NOD X, Y, Z·1, 0 

NODE 
X, Y + 1, Z, 0 

NODE 
X, Y,Z, 0-1 

Fig. 3. Each subsystem of the IMSAI Hypercube is located as a 
node of the Hypercube and connected to eight other subsystems in 
adjacent nodes. . 

mainframe large and expensive and creating a mis
match between the computing power required and what 
is available. 

• Limited file access. Many computing problems 
are more demanding of file access than of CPU time. A 
large powerful mainframe with large word sizes, fast 
CPU cycles and sophisticated instructions often repre
sents overkill in solving the problem. A smaller, 
less-expensive system with adequate files is often just 
as effective a solution at a lower cost. 

• Reliability. Many computer facilities consist of 
single expensive mainframes because high cost prohib
its the procurement of a second computer for backup. 
In this environment, jobs with high availability 
requirements suffer. When the mainframe fails, the job 
remains idle until the CPU is fixed. A second reliability 
problem is the sheer complexity of the operating 
system. Few large operating systems and data base 
management systems are completely defect-free, which 
means that a large computer installation may crash 
more often because of software rather than hardware 
failures. 

•Lack of responsiveness. A centralized computing 
operation often is unresponsive to particular user 
needs. This may be caused by such things as procedures 
that are designed to "globally" optimize the central 
facility, an overloaded facility or ineffective manage
ment. 

• Lengthy response time. Many mainframe CPUs 
have long or unpredictable response times for real-time 
applications, caused by the overhead of the operating 
system and the data base management system plus 
contention for resources with other nonrelated users. 

Careful design can make the multiterminal, multipro
cessor approach, which takes advantage of recent 
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SPCRRY UNIVAC llllNICDlllPUTCRS 
HAS BIG PLANS FDR OClllS. 

It's one thing to say we support our OEMs. 
It's another to build the largest, finest OEM base in 

the industry. By coming up with the most practical plans 
and arrangements for OEMs in the entire industry. Let's 
say you want to enter a particular vertical market. But 
you've already invested too much software to justify con
version to a new system with a prohibitive start-up 
price tag. 

At Sperry Univac, we've got a plan that gives you 
a specific vertical market software package. And we 
know where to find software that runs on our hardware. 
So we dramatically ·reduce your start-up time, and 
make your new system profitable. 

Opening doors to vertical markets is just the first step 
in our OEM plan. Once you get started, we're there to 
back you up. In fact, we're the only minicomputer manu
facturer that offers a complete program, including mar
keting support and vital leads for your geographic area. 

Sperry Univac was the very first in the computer 
industry. And we're growing all the time. With over 
$10 billion in installed systems worldwide. And more 
being installed each day. 

This kind of total support includes a heavy commit
ment to research. The kind that produced some of the 

Sperry Univac is a Dii,ision of Sperry Corporation 

first systems to 
run on COBOL, 
FORTRAN, 
PASCAL, 
RPG II, 
TOTAL, Time-

sharing, Transaction Processing, and a mix of commu
nications protocols concurrently. 

So we'll keep on providing products at the forefront 
of technology. Because that's as much our business as 
selling and installing systems. 

We've made working with us very easy. By provid
ing a comprehensive business plan backed by a billion 
dollar corporation. By providing substantial growth 
plans for OEMs. By combining the resources and busi
ness plans of Sperry Univac with the business plans 
of our OEMs. By supporting our products with 10,000 
technicians servicing our hardware worldwide. And by 
providing 90-120 day product availability. 

If you know of anything else we can do , give us a 
call. We'll listen. After all, we've got plans for you. 

For more information, write to us at Sperry Univac 
Mini-Computer Operations, Marketing Communica
tions, 17900 Von Karman Avenue, Irvine , CA 92714. 
Or call 7141754-6900, Marketing Communications . 

In Europe, write Headqiiarters, Mini-Computer 
Operations, London, Brentfields, Stonebridge Park, 
NWlO 8LS, England. 

In Canada, write Headquarters, Mini-Computer 
Operations, 55 City Centre Drive, Mississauga, Ontario, 
L5B 1M4. 

SPEl«V=}UNIVAC 
The Computer People Who Listen 
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See us at Comdex, Booth 504 



The Cm* has brought an experimental 
multi-microprocessor scheme into 
operation and has shown that 
almost-linear speedup can be achieved. 

advances in semiconductor technology, alleviate many 
of the problems associated with mainframe uniproces
sors. Reliability is increased because redundancy can 
be achieved relatively inexpensively. Unlike the 
mainframe approach, the entire system need not be 
duplicated-just those portions that meet a user's 
reliability requirements. In addition, simpler, more 
reliable software can be incorporated. 

A microprocessor-based multiterminal approach can 
also be more responsive because the system can pe 
closely tailored to a particular application. Additional 
processors or terminals can be provided, as needed, to 
ensure proper response time. A properly designed 
multiprocessor, moreover, when threatened by over
load, can be expanded incrementally at low cost by the 
simple addition of more processors. 

Early multi-microprocessor systems. 

Although the concept of a multiprocessor is not new, 
the concept of implementing such a scheme using 
microprocessors is. In the 1960s, conventional, relative
ly expensive mainframe CPUs were linked, making it 
uneconomical to have more than a few processors. More 
recently, multiprocessors using minicomputers have 
been implemented, and configurations exist with as 
many as 20 minis in a system. 

But until the advent of low-cost microprocessors, LSI 
multiprocessor equivalents of mainframes and minicom
puters didn't exist. By mid-1975, however, at least 
three companies were working on such systems: 
Grumman Aerospace, using Intel's 3000 series of 
bit-slice bipolar microprocessors; the now-defunct IMS 
Associates Inc. (IMSAI); and a French firm, Realizations 
Etudes Electroniques (REE). The latter two both based 
their systems on Intel's n-channel MOS 8080A micro
processor. 

In the Grurrr nan approach, the aim was to intercon
nect as many as 10,000 microprocessor modules to solve 
large problems that take many hours on the IBM 370/168 

Hypercube one rack 1280 3480 2 
II 19 x 22 x 72 

Hypercube two racks 6480 19,940 3.55 
Ill 

Hypercube eight racks 20,480 61,440 5 
IV 

Table 2. Comparison of Hypercube II, Ill and IV capabilities. 
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mainframe. Initially, this scheme involved building one 
module and replicating it 10 to 20 times to improve 
performance two to three orders of magnitude (100 to 
1000 times) over the level of the 370/168. The key to the 
potential high performance was that in each system the 
individual microprocessors operated more or less 
independently on separate parts of a problem, or even 
on different problems. 

In the REE approach, called the Micral-M (Fig. 1), 
eight single-board 8080s were interconnected with 
common memory, to provide 512,000 words of memory 
and perform 3 million instructions per sec. Each 
processor had its own local memory, but also shared 
part of the common memory, which held the program. 
Similarly, each processor was able to draw on the 
resources managed by another. The key to the REE 

system was a custom-designed Schottky TTL LSI 
hard-wired logic circuit that set the priority of access to 
the common memory, and resolved any simultaneous 
accesses of equal priority. 

Perhaps the most ambitious approach was that 
attempted by IMSAI in its Hypercube. (Fig. 2), which 
was designed so that users could write distributed 
programs in low-level assembly language for each 
8080A in the system. The basic operating unit in the 
IMSAI Hypercube is a subsystem consisting of two 
B080A microprocessors, plus memory and interface 
circuits, mounted on a pair of PC boards. Each 
subsystem was located at a node of the Hypercube and 
connected to eight other subsystems in adjacent nodes 
(Fig. 3). One of the 8080As executed the user program 
while the other handled the overhead communications 
tasks and the operating system software. 

With the 8080A's direct memory, access, one 
subsystem accessed another's memory , while the 
subsystem at the other node performed its own 
calculations. Some of the nodes were to process input or 
output data; interface with a printer, keyboard or disk 
storage unit; and make data available to other nodes. 

The Hypercube approach was configured so that 
users could program each node to perform its function, 
and the operating system built into each node would 
take over internodal communications. This was sup
posed to make programming not more much difficult 
than successive programming of single 8080As. Each 
node in a Hypercube configuration was designed to 

1053K same 4 869K bytes/sec. 
bytes/ for 
sec. all configurations 

910K 1.33M bytes/sec. 8 1798K bytes/sec 
bytes/sec. 

SOOK (internal data 12 2667K bytes/sec 
bytes/ transfer rate 
sec. between adjacent 

nodes) 
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Several design improvements should be 
made if a loosely coupled multiterminal 
local network is to be a cost-effective 
replacement for a mainframe CPU. 
perform 1 million instructions per sec. , have a DMA 
capacity of 2M bytes per sec. and have 16K bytes of 
user-programmable memory, expandable to 64K bytes. 
Tables 1 and 2 show that this approach had a potential 
performance that more than matched that of most 
mainframe CPUs . The simplest configuration
Hypercube II-consisting of 16 nodes, was designed to 
have an aggregate execution rate of 16 million 
instructions per sec., a capacity of 256K to 1. 2M bytes of 
user program memory and the capacity to perform 3 

million memory-to-memory additions a sec. Compara
ble performance figures for the 81-node Hypercube III 
were projected to be 81 million instructions per sec. lM 
to 4M bytes of user program memory and 15 million 
additions per sec. A 256-node Hypercube III offered 256 
million instructions per sec., 4M to 16M bytes of user 
program memory and 48 million additions per sec. 

Drawbacks of early approaches 

Despite the advantages of multi-microprocessor 
systems as an alternative to mainframe uniprocessors, 
few commercially viable systems have been constructed 
to date, with the exception of the attempts outlined 
here. A number of problems had to be resolved before 
such systems could become practical. These include: 

• System inefficiencies. The limited address space 
of most microprocessors requires the use of memory 
mapping to manage large physical memories. Mapping 
reduces a processor's effective power by five to 20 
percent, depending on the CPU and the application. 
Increased operating system overhead caused by 
interprocessor communications can also reduce the 
processor's effective power. This overhead is a function 
of the number of messages transmitted between 
processors per unit of time as well as the physical 
transfer method involved. 

• Complex interprocessor defects. Multiprocessor 
systems are susceptible to defects that cause symptoms 
to appear in one processor even though the problem is 
really in another one. The potential for this kind of 
problem increases with the tightness of the interproces
sor coupling and the absence of interprocessor error 
checks. A certain amount of message overhead may be 
necessary to isolate the offending processor. 

• Lengthy decomposition. How should tasks now 
executed on uniprocessors be decomposed so that they 
can run on a set of small processors? Can compilers or 
specialized run-time systems be developed to do this 
decomposition automatically or must the programmer 
do the composition explicitly? 

• Interconnection structures. What are the most 
effective types of processor/memory and processor/ 
processor interconnection structures and what are the 
related communication protocols? 
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• Address mapping mechanisms. What mecha
nisms are appropriate for performing the virtual-to
physical address translation? These mechanisms should 
allow processors to share code and data while ensuring 
adequate levels of protection and performance. 

• Software system structure. What software struc
tures are suitable for large systems containing 
hundreds of interconnected microprocessors? Among 
the important problems to consider are resource 
management, software distribution, protection and 
reliability. 

• Interprocessor interference. Even after tasks 
have been decomposed to run on multiple microproces
sors, how should interprocessor interference and 
contention for memory and Ilo resources be minimized? 

• Deadlock avoidance. With multiple microproces
sors contending for resources, the potential exists for a 
situation in which each of a group of processors is 
waiting for resources assigned to other processors in 
the group, and none of the processors is able to proceed 
until its demands are satisfied. This situation effective
ly disables all the processors, and special care must be 
taken in the design to avoid it. 

• Fault tolerance. What hardware and software 
structures will allow a multi-microprocessor system to 
realize its potential to survive failure of components in 
the system? That is, if one unit of several connected 
systems goes down, will it affect the other units? 

• Input/Output. How should 1/0 devices and secon
dary storage devices be integrated into a multi
microprocessor system? 
Next: Coupling multi-microprocessor systems 

Mlchael Roberts is president and CEO 
of ECS Microsystems, Inc., a manufac
turer of multiprotocol, multifunction 
computing terminals. He founded ECS in 
Australia and is now based with the 
company's marketing and manufacturing 
headquarters in San Jose, Calif. 

NEXT MONTH IN MMS 

The November issue of Mini-Micro Systems 
will focus on CRT terminals, with articles in 
the feature section devoted to: 
• A survey of "intelligent" display 

terminals 
• A tutorial on monolithic controllers for 

alphanumeric displays 
• A discussion of ergonomic ("human en

gineering") concerns in the design and 
selection of display terminals 

• A brief backgrounder on flat-screen (e.g., 
plasma) technologies with a look at the 
likelihood of their eventually displacing 
CRTs 

MINI-MICRO SYSTEMS/October 1980 



"Don't selllc for half proteclion 
when you want to 

Pur AN END TO POWER-RELAnD 
COMPUTER PROBLEMS'' 

Says Emil Rechsteiner, President of Frequency Technology, Inc. 
Makers of ISOREG™ Computer Power Modules. 

MINI-MICRO SYSTEMS/October 1980 

HALF A BRIDGE DOESN'T GET YOU THERE! 

Some products are like HALF a bridge when it comes to 
protecting a computer from voltage spikes, brown-outs, 

and high line voltages. And half a bridge is not much 
good. For example, isolation transformers filter out 

· voltage spikes, but DON'T REGULATE 
voltages. Many voltage regulators regulate 
voltages but DON'T ISOLATE a computer 

from raw utility power . .. thereby exposing 
the computer to voltage spikes that can 
scramble data ... even destroy circuits. 

GO FOR FULL PROTECTION ... 
WITH ISOREG 

ISOREG Computer Power Modules 
ISOLATE your computer from voltage 

spikes and REGULATE voltages within 
tight limits even when utility voltages 
drop to brown-out levels or shoot far 

above normal. Don't spend money on 
half a bridge! Go all the way for full 

protection . . . with ISOREG. 

LET ME SEND YOU OUR BROCHURE 

.. . on ISOREG Computer Power Modules 
rated from 125 VA Single Phase to 75 kVA 

3-phase, 60 Hz and 50 Hz. 
Write me, or call our toll free number, or use the 

Reader Service Card of this magazine to obtain 
our new brochure. free. ,.,_.._....-- ~~____.., 

Emil Rechsteiner, President 
Frequency Technology, Inc. 

TDC Division 
410 Great Road, Uttleton, MA 01460 

Toll-free Number: 1-800-225-5078 
In Massachusetts Call: 617-486-3539 

TWX 710-347-6974 
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Our MEMORIES Have Made US Famous! 
WHY? 
Reliability! 

That's the secret of our success. 
We are dedicated to producing the 
most reliable memories possible for 
the S-100 bus and the new IEEE 
S-100 bus. 

Flexibility! 

No matter what CPU you use , we 
have the memory for you . 

SUPERAM™ 2-We've delivered 
over 5 ,000 of these 64K dynamic 
RAM boards to OEMs worldwide . 
This board sets the standard for 
reliable operation. 

SUPERAM™ 4-Now available 
for Z80A and 8085A users , with 
bank select and optional parity bit. 

SUPERAM™ 5-0ur forthcom 
ing IEEE-696 (S-100) compatible 
RAM will provide 64 Kbytes of 
dynamic RAM as either 32Kx 16 or 
64Kx8. 

With ECC, too! 

Announcing the SUPERMEM™ 
ECC! This is the ultimate in memory 
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Shown Left to Right: 
SUPERAM 4 
SUPERMEM-ECC 
SUPERAM 2 

data protection: built-in automatic er
ror correction . The SUPERMEM 
transparently corrects single bit errors 
and detects double bit errors. 

We'll Design One for You! 

If you have a special situation 
that calls for a custom design in
volving memory, processors, con
trollers, or even complete systems, 
give PIICEON a call . We might have 
the answer to your product need . 

And That's Not All! 

We also supply the following 
Microcomputer Boards: 

• C-86 - 16-bit 8086 processor 
CIRCLE NO. 89 ON INQUIRY CARD 

board with multi-processor arbitra
tion logic, on-board PROM and 
RS-232 port. 

• V-100 - 80x24 high-speed 
video output board . 

• D-100 - Coming soon, the 
answer to 51/4 and 8-inch Win
chester control. 

WRITE FOR OUR NEW BROCHURE 

OEM Computer Products 
2350 Bering Drive 
San Jose, CA 95131 
(408) 946-8030 l9 PIICEON , INC. 1980 
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Oume DataTrak 5™ 
and DataTrak 8™ 
offer less media and head wear 
than any other double-sided floppy 
disk drive on the market. That means 
less service cost and more disk life. 

Look how they stand up to the com
petition. Independent tests have shown 
a tenfold improvement in error rateover 
industry-standard specifications. 

Qume Standard 
Performance Specifications 

SOFT ERROR 1in1010 1in109 

HARD ERROR 1in1013 1in1012 

SEEK ERROR 1 in 107 1in106 

• 

And we have 
immediate availa

bility of field-proven products, 
with production capabilities to 

meet your needs. So you can order our 
double-density, double-sided floppy 
disk drives for delivery now. 

So what's it all add up to? More tap
tap, better performance, immediate 
availability and prices that won't boggle 
your memory. For an evaluation unit, 
hurry and call today. (415)783-6100. 
Ask for Dept. M. Ou me Corporation, 
Memory Products Division, 2323 
Industrial Parkway West, Hayward, 
California 94545. TWX: 910-383-0710. 

Qume® 
MINI-MICRO SYSTEMS/October 1980 

Memory Products Division 
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DISK DRIVES 

A removable 
Lynx 

TAZZ PETTEBONE. 
Data Peripherals 

Data Peripherals' DP-100 combines removable-cartridge 
Winchester technology with 11 M-byte floppy-sized disk drive 

Removable-cartridge-disk drives have been an 
industry standard for nearly 20 years, while Winches
ter technology has emerged as an industry-acceptable 
recording technique in the past five years. For their 
part, floppy-disk drives have become the low-cost, 
compact storage medium for small computer systems. 
Now, a disk-drive concept has been developed by Data 
Peripherals, Sunnyvale, Calif., a subsidiary of CCT 

Corp., that effectively combines the major advantages 
of each of these predecessors. 

Designated the Lynx, the new DP-100 drive has a 
removable cartridge, uses Winchester recording tech
niques and is the same size as a standard 8-in. floppy 
drive (MMS, August, p. 13). But its storage capacity of 
llM bytes (unformatted) is more than 10 times that of a 
floppy drive. The Lynx may well be called a "hard 
floppy." It will soon undergo customer evaluations and 
is scheduled to be in full production during the second 
half of 1981. 

The Lynx was specifically developed to fill a 
minicomputer and microcomputer storage void. Until 
now, the system integrator has had few choices when 
selecting a storage device. If he used a floppy-disk 
drive, he got compact size at low cost, but would have a 
storage capacity of just lM byte, even with double
sided recording. To get higher storage capacities, size 
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constraints have been relaxed in a bulky cartridge 
drive or a fixed-media drive. Winchester drives deliver 
the increased storage capacity, but compact models, 
with their nonremovable disks, require an additional 
backup device. The Lynx resolves this dilemma. 

The most logical and efficient way to back a disk 
drive is with another disk drive, which may be the 
answer in systems that have exceeded the storage 
capacity of floppy disks as a primary storage device. 
For example, while floppy drives offer small size and 
low cost, capacity limits and data-transfer rates leave 
something to be desired. Using a floppy, a system could 
take as long as an hour to transfer lOM bytes of data. 

Fixed/removable-cartridge disk drives have accept
able capacity and performance, but their high cost and 
large size puts them at a disadvantage for small 
systems. Magnetic-tape drives are a low-cost solution, 
but they require complex system controllers to 
interface with a disk drive, and their inherent high data 
error rate degrades the system. 

After surveying the market about data backup and 
system storage requirements, Data Peripherals offi
cials determined that users believe Winchester drives 
would be an ideal solution to both problems, but that 
removable media would be required. Under develop
ment for more than a year, the Lynx was designed to 
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overcome the limitations of other storage media for 
small systems, including their nonremovable media. 
The company established four major criteria for the 
design of the new drive: removable media, relatively 
high storage capacity, small size and highly competitive 
cost and performance. 

The Lynx has the same dimensions as a Shugart 8-in. 
floppy (4.62 x 8.55 x 14.25 in.), making it considerably 
smaller than Control Data Corp.'s recently announced 
Lark, which has fixed and removable media (MMS, 
April, p. 69). The Lynx offers llM bytes ofunformatted 
storage--more than 10 times the storage capacity of a 
double-sided floppy with a cost approximately three 
times that of a double-sided floppy. The removable 
cartridge, also developed by Data Peripherals, uses 
E.C.M.A. standard 200-mm., lubricated Winchester 
media, and is designed for front loading into the Lynx. 

Innovative design features 

To keep the Lynx size the same as that of a 
floppy-disk drive, and to improve performance and 
reliability, Data Peripherals incorporated several 
design innovations into the drive, including a built-in 
microprocessor, an embedded track-following servo, a 
small voice-coil linear actuator, a DC spindle motor, 
retractable read/write heads that fly higher than 
standard Winchester heads, and a sealed, lightweight 
cartridge. 

The microprocessor, embedded servo and linear 
actuator are interrelated to provide accurate track 
positioning of the read/write heads. The basic function 
of the actuator in a disk drive is to provide the linear 
force to the heads as they are being moved from track 
to track. The Lynx uses a voice-coil linear actuator that 
is shorter and smaller than typical actuators. 

The traditional cartridge-drive approach to track 
positioning is to use an external transducer to 
determine head and track positions. This positioning 
technique is not accurate enough for higher track 
densities. The most popular approach is to have a single 
disk surface dedicated to servo information. In a large 

Fig. 1. Removable cartridge sits next to the Lynx drive. 
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Fig. 2. Lynx drive, at left, is the same size as 
a standard 8-in. floppy-disk drive, right. 

five-platter Winchester drive, for example, one side of 
a platter would be dedicated to servo information for 
signals, resulting in a nine to one data-servo ratio. 

Because the Lynx uses a single disk platter, 
dedicating one side to servo signals would reduce the 
data storage capacity by half. To overcome this, Data 
Peripherals designed a servo system that has servo 
information embedded at specific intervals on each 
track; 48 servo signals are prerecorded on each track of 
the disk in the removable cartridge. The result is that 
only 10 percent of the disk surface is used for servo 
signals, leaving 90 percent for data storage. This 
approach requires that a 48-sector format be used with 
the Lynx. 

Because the embedded servo system provides direct 
feedback, temperature differentials between drive and 
cartridge are compensated for and head-alignment 
adjustment is not required. This, in turn, eliminates the 
need for an alignment cartridge. 

The microprocessor's role 

In conjunction with the actuator and embedded 
servo, Data Peripherals has designed an Intel 8049 
microprocessor into the Lynx to control the direction, 
speed and final track position of the voice-coil actuator. 
Through the feedback servo system, the microproces
sor "samples" the embedded servo signals and com
putes the seek trajectory for the actuator. With several 
velocities available, the microprocessor computes the 
optimum speed during seeks to a new track position. 
Average access time of the Lynx is 60 msec. 

Until now, microprocessors have been used in larger, 
high-performance drives mainly for internal diagnos
tics, such as fault identification and failure analysis. 
The Lynx's use of the microprocessor may be the first 
as an integral part of servo loop operation. Other 
functions the microprocessor performs include interface 
control, spindle-speed monitoring and sequencing con
trol for operations such as cartridge-door interlocking. 

Higher-flying heads 

The Lynx uses Winchester recording techniques with 
certain key enhancements in line with the removability 
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The Lynx's design innovations 
include a built-in microprocessor, an 
embedded track-following servo and 
retractable read/write heads that fly 
higher than standard heads. 

feature. The head is a composite design developed by 
Information Magnetics . Corp., Goleta, Calif., another 
subsidiary of ccT. The design characteristics of the head 
enable it to fly higher than conventional Winchester 
heads, yet provide improved electrical performance. 
The higher flying height results in less sensitivity to 
contamination, and the material used in the air bearing 
slider of the head results in improved wear characteris
tics over conventional Winchester monolithic ferrite 
heads. 

With the original IBM 3340 drive, the removable data Fig. 4. Removable cartridge sits atop the Lynx drive. 
module had a head and disk assembly in which the 
heads and disks were designed to be inseparable. Data The magnetic coupling also frees the disk to rotate 
Peripherals is the first to develop a removable inside the cartridge. The primary manufacturer of the 

Fig. 3. Close-up of aplndle and magnetic chuck. Cartridge's 
contact with the chuck frees the disk to rotate. 

Winchester cartridge with the heads designed to stay 
in the drive. The load-unload mechanism built into 
the drive causes the heads to land on the disk surface 
and remain there, in standard Winchester fashion, 
when the disk stops--at the end of a transaction or at 
the end ofa day. But removal of the cartridge activates 
a proprietary electromechanical mechanism that un
loads the heads from the surface to facilitate cartridge 
removal. 

Data Peripherals designed the Lynx cartridge to be 
removable, but it is completely sealed and does not 
open until it is properly seated in the drive. Inserting 
the cartridge through the drive's door automatically 
opens the cartridge door. When the operator closes the 
drive's door, the cartridge is seated on a magnetic 
chuck and on the spindle. The magnetic coupling thus 
established opens another seal, allowing filtered air to 
enter and purge the cartridge of any contaminants that 
may have entered when it was momentarily opened. 
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cartridge will be Dysan Corp., Santa Clara; Data 
Peripherals will also manufacture it. 

Loading, power requirements and redundancy 

After the disk cartridge has been loaded into the 
Lynx drive, the heads are lightly loaded onto the disk 
surface. The Lynx provides greater protection than 
other Winchester drives against foreign particles 
coming in contact with the head by flying the heads at 
approximately 22 microinches, instead of 18. 

All-DC power operation is another capability of the 
Lynx. It uses a direct-drive brushless DC spindle 
motor, which contributes to small size, ease of 
integration and reliable operation. Another advantage 
to an all-DC-powered drive is that it can be used 
worldwide without power or motor modifications. The 
Lynx requires three DC voltages ( +24V, +sv and 
- 12v). Total power requirements are less than 100. 

The Lynx provides inherent system-redundancy 
features when used in a dual- or multidrive system. 
Multiple floppy disks are the common configuration for 
most small computer systems, whether they're word
processing or business systems. Two Lynx drives, 
provide redundant, independent drives that together 
deliver 22M bytes of unformatted storage. One can be 
taken off line while the other is still operating. Also, in 
the event of a failure or malfunction of one drive, the 
other can still operate. • 

Tazz Pettebone is vice president for 
marketing of Data Peripherals, Sunny
vale, Calif., a subsidiary of CCT Corp. 
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Digital offers You can get Digital's 
a way to give you both fully warranted, 
the secunty of a new fully upgraded 
computer and the Factory-Refurbished 
savings of a used Equipment at a sub-
one. With Digital's stantial savings 
Factory-Refurbished over the original 
Equipment. list price. 

Digital's factory So if you're con-
refurbisbing starts sidering used equipment, 
where ordinary used consider the onf y 
computers end. Every used equipment that 
single product is Introducing Digital's looks and runs like 
thoroughly inspected. factory-n--L_..;.bished i: ....... ff.w... t. new. Digital's Factory-
Diagnostic tests are :nt:'IUC &.Afl.llt'u.aen Refurbished Equipment. 
run. And if anything needs replacing, To learn more about PDP-8, 
it's replaced. PDP-11, or any Factory-Refurbished 

But we don't just bring the equip- Equipment from Digital, call toll-free 
ment up to par. We bring it up to date, 800-258-1728 (in New Hampshire, 
by addfug the latest technology available Alaska and Hawaii, 603-884:-7240). 
for the product. So it will actually run Or send the coupon. 
as well as when it was new. r---------------------

Just to make sure we've done our I 0 Please send me your buyers' gu ide to Digital's Factory-
1 Refurbished Equipmen t. 

job I Digital quality assurance experts I 0 Please have a sales represen tative call on me. 

do theirs. They examine the records. I Name ____________ _ 

Check the revisions. They even do the I Title 

same inspection on refurbished equip- I c ompany ___ ________ _ 

ment that they do on new equipment. I Address ___________ _ 

They have to. Because all Factory- I oiy s tate Zip __ _ 

Refu:rbished~uipment from Dioital I Digital Equipment Corporation, Traditional Products, 
tr I 522 Amherst Street, Nashua, NH 03063 . MM-10-0 

comes with documentation and a ----------------------
Digital warranty. 

In fact, the only way to tell the 
difference is to look at the price. 
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Vbu don't have to commit 
'ti/ we've lived together 90 days. 

Only GTC promises so much. The industry's first 90 day guarantee. It means you can tie the knot with any 
GTC display terminal, and if you don't experience perfect bliss during the first three months of your working 
relationship, you can call the whole thing off. We'll take the terminals back. You'll get your money back. 

All we ask is that you treat our terminals with respect, honor our standard purchase agreement terms, and 
take responsibility for freight charges. 

But obviously we aren't worried about unrequited love. We 
wouldn't commit to the best guarantee in the business if we couldn't put 
you together with the best terminals in the business, from our teletype
compatible models to our interface-compatible models. 

And to make our togetherness even cozier, we've coupled our 
90 day guarantee to our standard 6-month warranty. Nobody can offer 
you a bond as strong as that, for love or money. 

So take us on for 90 days. We 
may have the first honeymoon that 
never ends. General Terminal Corporation -G IC J 

The right button to push:" , 
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For more information on GTC products and services, coll toll-free today. In California, 800-432-7006. Anywhere else in the United States, 
800-854-6781. Ask for Mory Hort. Or write Mory Hort at Generol Terminal Corporotion, 14831 Fronklin Avenue, Tustin, CA 92680. 
Telex, 910-595-2428 . We hove offices throughout the world. In Canada, contact Lonpor Ltd., 85 Torbay Rood, Markham, Ontario, L3R 1G7. 
Phone, 416-495-9123. For a free reprint of this ad please write the GTC marketing deportment. 
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SOFTWARE 

A transportable 
SEED 

HARVEY M. WEISS, 
Weiss & Associates 

Data base management system's strongest feature is its ability 
to be transported from microcomputer to minicomputers and mainframes 

This is the second in a series of reports on data base 
management systems for minicomputers. The first, on 
the ORACLE system, appeared in the August, 1980, issue, 
beginning on p. 111. These reports are intended to 
provide sufficient information about the subject DBMS 

to allow potential users to determine if they should 
consider installing the system. Each article surveys 
the features of a single DBMS, and evaluates it against a 
standard set of criteria. If there is a particular system 
you would like to see reviewed, please send its name 
and supplier, along with a brief summary of the 
reasons for your interest, to: Editor, Mini-Micro 
Systems, 221 Columbus Ave., Boston, Mass 02116. 

SEED offers a powerful query/report-writer option, and 
scores 287 of a possible 400 points (see "The Evaluation 
Matrix," p. 137). 

SEED's most powerful feature is its transportability. 

A full-function data base management system called 
SEED is the only such system for minicomputers to date 
that is CODASYL-compatible in its design and contains 
both COBOL and FORTRAN interfaces. Developed by 
International Database Systems, Inc., Philadelphia, 

Because it's written in a high-level language(FORTRAN), 
IDBS has been able to move SEED from minicomputers 
to mainframes from IBM, Digital Equipment Corp., 
Hewlett-Packard Co. and Prime Computer, Inc., and 
into certain microcomputers, as well. SEED can be used 
in a variety of application environments, including 
distributed data processing, and in a local/central or 
timesharing environment, which means that its selec
tion results in a single source for software, assisting the 
user in cost reduction for training, design, maintenance 
and implementation in a multiprocessor environment. 

On the negative side, SEED does not score well in 
data integrity, in its ability to provide format 
modifications or in its provision of redundancy and 
consolidation controls. 

EXPLAINING THE EVALUATION MATRIX 

The evaluation matrix is the chief 
tool used in evaluating SEED. 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 criteria. This 
factor establishes the relative impor
tance of a feature or capability of the 
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 specific criteria, 
establishing the vendor's requirement 
score. Multiplying the importance 
weight factor by the vendor's 
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requirement score produces an 
effective score for the vendor for that 
criteria. 

For example, if one of the selection 
criteria, a data base loader (software), 
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 criteria might be 1. 
The resulting effective score for this 
criteria for this vendor is 1 o ( 1 x 
1o=1 o). However, vendor #2 might 
provide such a product, receiving a 
rating of 1 o. That vendor's effective 
score would then be 1 oo . 

Once all criteria used in the 
selection process have been weight
ed, and all vendors' responses have 
been given a rating, their effective 

scores can be calculated. 
The criteria listed in the matrix 

comprise a standard list that could be 
used to define system requirements 
for a data base. Details of their 
meaning can be found in any 
document describing DBMS capabili
ties, or are available from Weiss & 
Associates. 

The evaluation matrix is used here 
only to establish a rating for SEED and 
its ability to meet all the criteria as if all 
had an importance weight of 1 o. If a 
criteria receives a score greater than 
7, it indicates that SEED could 
effectively meet that system require
ment. A score of 4 to s indicates it is 
marginally satisfied, and a score lower 
than 3 is unsatisfactory. 
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SEED's most powerful feature is its 
transportability. It is written in 
FORTRAN and has been moved from 
minicomputers to mainframes and into 
certain microcomputers, as well. 

But IDES provides the data base designer with 
support in other areas. A package entitled DESIGNER is 
intended to assist in the optimal logical design effort of 
CODASYL network data structures. A second package, 
APG, is an automatic program generator of the data 
manipulation language (DML). and related access code 
for SEED. 

What SEED is 

SEED is an implementation of the 1971 federal 
CODASYL-data base task group standard. It employs a 
network structure and can operate in as little as 50K 
bytes of main memory. The system is highly structured 
and modular, and is sold to users of minicomputers and 
microcomputers, as well as to mainframe computer 
users. SEED supports hierarchical, confluent and 
recursive data structures in any mixture, with no limit 
on the number of levels. Moreover, SEED permits a 
record to participate in as many as 35 hierarchies as a 
"member" of a set, and simultaneously in as many as 35 
hierarchies as an "owner" of a set. This provides 
considerable flexibility in representing the concepts of 
one-to-many, many-to-many, and exploding relation
ships among record types. 

Schema 
DDL 

Sub
schema 

DDL 

FDP 

SUBFDP 

The total offering of IDES includes the SEED kernel, a 
query language/report writer system entitled HAR
VEST, an interactive data-manipulation language called 
GARDEN and a system for processing transactions into 
and out of the data base called SPROUT. 

SEED has been implemented in the following 
computer systems: IBM 370, 303X, 43XX; CDC 6000 and 
Cyber systems; DEC 10, 20 and v AX systems; and the 
HP 3000. It will also run on Prime and Modcomp 
systems, and a micro-SEED version is available on the 
INTEL 8080, 8086, Zilog Z80 and Z8000 microcomputers. 

SEED can be run in batch, on-line, or batch and 
on-line simultaneously. The system supports FORTRAN, 
COBOL and Pascal. Not supported by IDES, but 
developed by customers, are interfaces to PLll, and 
Lisp. SEED supports data communications in a multi
threaded environment at all levels for retrieval 
processing and multithread to the area level for update 
processing. Security/privacy processing is taken to the 
field level, but not to the field value level. Checkpoint 
processing can be automatic if the option is selected by 
the user, and it involves both a roll-back or roll-forward 
facility. In addition, the user can execute a request for 
checkpoint processing within his own code at his own 
logic point. 

The system allows dynamic reorganizing of files by 
deleting and recovering disk space in the data base as it 
is required. It protects the chain structure by not 
physically deleting records when the chain relationship 
is still required. Data-base extensibility-the ability to 
combine or extend current records into a new data 
base-eannot be performed dynamically. 

SCDUMP 1--- --i 

DBINIT 

Sub· 
schema 

(SCH) 

Data base 1------'~ 
(DB) 

DBSTAT 1------i 

Application 
Program 

Compiler 

Object 
Module 

DML 
Library 

DBDUMP 1--- -+1 

Linker Task 

First step In SEED development is creation of schema, which is described to SEED by means of the data-definition language. 

138 MINI-MICRO SYSTEMS/October 1980 



The Most 
Reliable 

8" Winchester 
Is Now 

The Most 
Available. 

~.Shugart 
We're Headstrong about delivery. 

Delivering In volume. The 
SA 1000 Winchester drive is the 
only 8-inch drive that's delivering 
reliability in production quantities 
... to get your system to market 
fast with the volumes you need. 

Manufacturability. The key design parameters 
of the SA 1000 incorporate experience proven 
engineering and manufacturing technologies. 
Our highly mechanized manufacturing facilities 
and unparalleled experience with production 
ramp-ups gives you the advantage of immediate 
deliveries and unmatched reliability. 

Standard setting benefits. First to break the 
$1,000 price barrier, the 5.3 and 10.7 MByte 
SA 1000 continues to deliver the lowest 
cost-per-megabyte for any drive in its class. 
And with our simple "floppy-like" interface 
and command structure, it makes for an easy 
design-in or system upgrade. 

Get up and running fast with our SA 14100 
controller series ... intelligent, versatile controllers 
that give you a variety of back-up interface 
solutions utilizing floppys or 1/4-inch streaming 
tape cartridges. 

And because we're Shugart, we back our 
products with all the support you need, including 
technical services, in-depth documentation, 
and design assistance. 

Call today. Rush deliveries of SA 1 OOO's are a 
phone call away. Contact your Shugart sales 
office or local Hamilton/Avnet outlet for price 
and delivery information. 
Shugart Associates: 475 Oakmead Parkway, 
Sunnyvale, CA 94086 (408) 733-0100. Regional Sales 
Offices: Sunnyvale, CA (408) 737-9241; Costa Mesa, CA 
(714) 979-1935; Richardson, TX (214) 234-3568; 
Minneapolis, MN (612) 574-9750; Framingham, MA 
(617) 879-1700; Landing, NJ (201) 584-7539; Atlanta, 
GA (404) 955-8968; Toronto, Onta.rio (416) 492-8304; 
Europe: Paris (1) 686-00-85; Munich 
(089) 80-60-55 
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Now available in plain or fa~ 
Yes, Virginia, now there really are two Dumb want a little something extra in their Dumb Terrni-

Terminal® video displays. And they're available for nal. So in addition to the same proven design and 
immediate delivery. features of the original, you get even more. Such 

The one on the left is the same reliable as a built-in numeric keypad with 0-9 numerals, 
ADM-3A you've come to know and love. With loads period, comma, tab, minus, and return. Standard 
of dependable features. Like a 12" diagonal screen, upper and lower case with full, two dot descenders. 
full or half duplex at 11 selectable data rates A caps lock key conveniently located adjacent to 
(75-19,200), 1920 characters in 24 rows of 80 letters, its shift key. A program mode key. And separate 
RS232C extension port, and direct cursor address- cursor control keys. 
ing. Not to mention options galore. D•B TERMlllALS. So now you have a choice. 

The one on the right is the reli- The ADM-3A or the new ADM-3A+. 
able new ADM-3A+. For those who SMART BUJS. And they said it couldn't be Dumb. 

Lear Siegler, Inc./Data Products Division, 714 North Brookhurst Street, Anaheim, CA 92803 800/854-3805. In California 
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 212/594-6762 
·Boston 617/423-1510 ·Washington, D.C. 30V459-1826 ·England (04867) 80666. 
DumbTemuna1• 15 aregisterecltrademarko!LearSiegler.lnc CIRCLE NO. 94 ON INQUIRY CARD 



SEED lacks an in-line or tightly 
associated data dictionary, causing it to 
lose some significance in its ability to 
provide security and integrity. 

SEED consists of four major components. The first, 
SEED, is considered the DBMS kernel. It, in turn, is 
composed of the data-definition language (DDL) as 
defined in the CODASYL recommendations, the data 
manipulation language (DML), also defined in the data 
base DBTG standard, and the basic processing compo
nents that retrieve data from and update the data base. 
As is true with most CODASYL systems, the application 
programmer must be familiar with the host language 
that processes the data. 

The second component, GARDEN, is a software 
product that provides an interactive data-manipulation 
language (DML); any DML command established in 
SEED and found in the application code can be given to 
GARDEN directly. GARDEN also provides relational data 
about the sets, records and items in a data base, such as 
the names of areas, items, records and sets. In 
addition, a HELP facility is offered to instruct the novice 

in the use of GARDEN'in the DML program development 
effort. 

HARVEST, the third component of SEED, is a 
significant piece of software in that it is a useful tool for 
the data-base administrator (DBA). It allows the DBA to 
query the system about the structure and components 
of selected data bases installed in the system; it is 
useful to the programmer for the same reasons. The 
programmer can use it to edit a data base, to verify 
that programs are running correctly, to correct minor 
errors or even to create a test data base. 

The final component is SPROUT, a subsystem 
designed to process transactions into and out of a SEED 

data base. Transactions are defined here as "utility" 
transactions, not user application transactions. Thus, 
SPROUT is NOT considered a transaction processor of the 
type that provides the ability to handle user-generated 
transactions. Rather, it is a software utility designed to 
manipulate the data base. SPROUT can be used to: 
convert existing external data files to SEED data bases, 
create a SEED data base, maintain an existing SEED 

data base, restructure a SEED data base, convert a 
SEED data base to external data files, maintain data 
base archives and support parallel operations during 
conversion. SPROUT can define-as many as 50 transac
tion types through the use of a transaction library. 

EVALUATION MATRIX VENDOR RATING: SEED 

VENDOR VENDOR 
SELECTION CRITERIA SCORE SELECTION CRITERIA SCORE 

1. Data-manipulation capabilities: 4.8 Logical structures used 8 
1.1 Data-manipulation processes 8 Possible: 80 61 
1.2 Privacy, security techniques used 5 5. Datacom interface capability: 10 
1.3 Error recovery procedures employed 7 

Possible: 10 10 1.4 Data integrity controls 2 
1.5 Format modifications ability 4 6. System installation: 

1.6 Redundancy/consolidation controls 4 6.1 Physical file distributing control 10 
1.7 File growth 10 6.2 Data base loading facility available 10 

Possible: 70 40 6.3 Hardware configuration 

2. Query capabilities: 
requirements for DBMS 5 

Possible: 30 25 
2.1 Availability of feature 10 
2.2 Ease of use of feature 10 7. DBMS utilities: 
2.3 Capability of feature 10 7.1 Performance statistics gathering 5 

Possible: 30 30 7.2 Minimum reorganization 9 

3. Application-programming complexities: 
7.3 Simulation facility 4 
7.4 Data dictionary facility 1 

3.1 Program data independence levels 10 
Possible: 40 19 3.2 Methods used to define manipulation 

and retrieval operations 7 8. Secondary features : 
3.3 Subsystem view development 10 8.1 System performance 7 
3.4 Data base schema description 8.2 DBMS maintenance policy 7 

process 7 8.3 Systems design and development 
3.5 Programmer skill required 6 time 8 

Possible: 50 40 8.4 System desginer training time 8 

4. Physical file design: 8.5 Ease of installation of DBMS 9 

4.1 Physical file organization(s) used 6 8.6 Documentation available 7 

4.2 Record types supported 10 8.7 Vendor support provided 5 

4.3 Record change capability 7 8.8 Vendor responsiveness to hardware/ 

4.4 Ability to combine records 7 software changes 5 

4.5 File space management method 8.9 Customer experience 6 

used 8 Possible: 90 62 
4.6 Indexing methods used 7 Total Possible: 400 SEED:287 
4.7 Logical record definition process 8 
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The physical file design environment 
leaves something to be desired, but the 
systems installation capability is strong. 

There is no limit to the number of transaction libraries 
that can be created, and any transaction type definition 
can be included in multiple libraries. SPROUT provides 
the DBA with a strong tool to ensure the integrity and 
completeness of a data base, an easy way to initialize a 
data base and can be used for backup and archival 
processing. 

Using the data base 

The SEED development process is shown in the 
accompanying diagram. The initial effort required is to 
create the schema, which is described to SEED via the 
data-definition language. Once the files have been 
initialized, SPROUT can be used as the loader to create 
the actual data base files. The SPROUT transaction will 
have been defined in the transaction library, and is used 
along with the schema to load the data base. Once the 
schemas/subschemas are defined and loaded, applica
tion code can be written, which, when compiled and 
established as a task, will then access the data base. If 
general statistics are desired, they can be obtained by 
using . the SCDUMP' DBST AT' and DB DUMP utilities. 
SCDUMP prints the- contents of the schema/subschema 
files; DBSTAT shows usage general statistics, and 
DBDUMP prints page contents. 

GARDEN can be used to interact with the data base. 
One of its most powerful features is the FIND command, 
which can locate records whether through the CACL or 
VIA options. GARDEN can be used to generate X-Y plots 
of data, create histograms and manipulate the data 
in the data base. 

HARVEST, the query language/report writer system 
also available with SEED, contains only six basic 
commands: display, exit, let, report, set and show. 
Through these commands, the user can examine data 

COMPANY PROFILE: 
INTERNATIONAL DATABASE 

SYSTEMS, INC. 
International Database Systems, Inc., is located at 

2300 Walnut St., Suite 101, Philadelphia, Pa. 19103. The 
company was formed in 1977 to develop and sell a 
data base management system. SEED'S first installa
tion was made in 1977, and more than 45 ·customers 
now use the package.100s has more than 20 employ
ees; the Phildelphia location is headquarters, the 
sole source of 100s personnel and support. 

IDBS's product can be purchased or licensed, and 
the company sells the SEED source code. The com
pany provides maintenance either on a paid-up or a 
monthly rental basis, and offers discounts for educa
tional institutions and multiple-CPU environments. 
The package can be leased Initially and converted to 
purchase at a later time, if desired. 
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base contents and perform analysis and arithmetic 
operations on the contents of fields in the data base as 
well as through variables introduced by the commands. 

Security/Integrity features 

SEED lacks an in-line or tightly associated data 
dictionary, causing it to lose some significance in its 
ability to provide security and integrity over the data 
base. However, it provides the ability to audit the data 
base via the transaction processor system. Security and 
privacy are carried to the field level within the data 
base, which can be a significant factor in a minicomput
er DBMS environment. 

Customer reviews 

In reviewing the names of more than 20 SEED users 
provided by IDBS, it appears that many of them are 
universities, service bureaus, timesharing or govern
mental organizations and hardware vendors. Their 
comments, as well as those of commercial users, are 
summarized here: 

• "SEED was the only package we could find that was 
a CODASYL standard, and which would provide us with 
source code." 

• "SEED provides the ability to install a DBMS on 
several different kinds of computer hardware." 

• "We found SEED to be the software package easiest 
to implement in our environment and to offer to our 
timesharing users." 

• "IDBS's personnel were most willing to help us 
evaluate the package, to provide education and design 
support and to continue support after the package was 
delivered." 

• "SEED was the only CODASYL system available in a 
minicomputer environment." 

Besides the strengths and weaknesses cited earlier, 
these others should be carefully considered. The 
physical file design environment leaves something to be 
desired, as it does with all DBMSs of the CODASYL type. 
The system installation capability, however, is very 
strong. The lack of any utilities in the ar.ea of detailed 
statistics gathering, simulation and a data dictionary 
are most disappointing. Most of the secondary figures 
were adequate. 

The score in no way indicates the success a user 
might have with the DBMS; it is a subjective evaluation 
based on SEED's ability to satisfy all system require
ments. • 

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. His 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. 
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Ii~~~: ~~~l~itlv~ 
o~ .!'lasrnad~us .• ~pe largest •·• inde
ompatible equipment. All Plessey 

~trict .. 9~ality control procedures of the high-
mer andards. Add-in memories are subjected to 

.;SYna..rnic ·;~urP;in" a.teleyated temperature, S.QcJ inspected for 
·· erroMree operation in the user's environment via bench tests 

g<>mJ?~ter cjiag!)pstiq procedure(>. 

• Dallas TX (214) 387-0229 • 

Plessey 
Peripheral 
Systems 

17466 Daimler Avenue 

bvin_e, CA 92714 

(714) 540-9945 

1WX 910595 1796 

Minneapolis MN (612) 881-0190 • Santa Ana CA (714) 972·8966 
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OEM 
America Meets 

At The Invitational Computer Conferences 
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In Boston 
... in Ft. Lauderdale 
... in Palo Alto and 
seven other cities . OEM 
decision-makers meet 
the country 's top computer 
and peripheral manufac
turers at the Invitational 
Computer Conferences-the 
only seminar/displays 
designed specifically for the 
unique requirements of the 
quantity user. 

In one day, at each 1980/81 
ICC, guests will receive a con
centrated , up-close view of 
the newest equipment and 
technology shaping our indus
try. Some of the companies 
which participated in the 
1979/80 ICC Series were: 
ADDS; AVIV Corp; Applied 
Data Communications; BASF 
Systems; Cambridge Mem
ories, Inc.; Centronics; Century 
Data Systems; Cipher Data 
Products; Compugraphic; 
Computer Devices; Control 
Data Corp.; Data Systems 
Design ; Dataproducts Corp.; 
Dataram ; Datasystems Corp.; 
Diablo Systems; Documation ; 

Emulex Corp.; Facit Data 
Products; Florida Data; 
Hewlett-Packard; International 
Memories, Inc.; Kennedy 
Company; Lear Siegler; MDB 
Systems; MFE Corp.; Micro
data; Monolithic Systems; 
Mostek; NEC Information Sys
tems; National Semicon
ductor; Olivetti ; Perkin-Elmer 
Memory Products; PerSci , 
Inc.; PCC/Pertec; Pioneer 
Magnetics; Plessey Per
ipherals; Powertec; Priam ; 
Printronix; Remex; Rianda 
Electronics; Scientific Micro 
Systems; Shugart Associates; 
Siemens; Storage Technol
ogy; TEC; Tally Corp.; Tele
type; Telex Computer 
Products; Texas Instruments; 
Trilog ; Universal Data Sys
tems; Versatec; Xylogics . 
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The schedule 
for the 1980/81 

Series is: 
Sept. 8, 1980 Newton, MA 
Sept. 30, 1980 Valley Forge, PA 
Oct. 22, 1980 St. Louis, MO 
Nov.18, 1980 Palo Alto, CA 
Jan. 13, 1981 Orange County, CA 
Feb. 3, 1981 Ft. Lauderdale, FL 
Feb. 5, 1981 Atlanta, GA 
Mar. 3, 1981 Dallas, TX 
Mar. 5, 1981 Houston, TX 
Apr. 2, 1981 Denver, CO 

Invitational 
Computer 
Conferences 

Invitations are available from 
participating companies 
or the ICC Sponsor. 
For further information contact: 
B.J. Johnson & Associates, Inc. 
2503 Eastbluff Drive. No. 203 
Newport Beach , CA 92660 
(714) 644-6037 
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MDB makes synchronous communications interfaces for 
Q·Bus*and Unibus* that handle both bit and byte protocols. 

Imagine what else we can do! 
DUP-11 * compatibility- plus! Now it's yours for 
Q-Bus as well as Unibus with the MLSI-DUPV-11 
and MDB DUP-11 synchronous, single line com
munications. interfaces . 

In addition to providing functional equivalency 
and software compatibility with DEC, the quad 
size MDB DUP-11 and MLSI-DUPV-11 interfaces 
will accommodate BI-Sync and DDCMP in byte
control and SDLC, ADCCP and HDLC bit-oriented 
protocols, with programmable character lengths 
of one to eight bits for BOP and five to eight for 
BCP. This is performance flexibility never possible 
before. In addition, the MDB DUP boards feature 
complete error control including CRC-CCITT 
preset to O's or l's, CRC-16 preset to O's or VRC 
odd or even. For Q-Bus users this hardware error 
checking saves a lot of computer time and memory 
over the software checking of other systems. 

But that's not all MDB can do. If you need 
line printer controllers for your DEC, Data General, 
IBM Series/ 1, Perkin-Elmer or Hewlett-Packard 
computer, we've got them for more than 100 
computer/printer combinations. We 

r:'llJB 
SYSTEMS INC. 

1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 
TWX: 910-593-1339 

See us at Midcon booth 829 and 831 and 
Mini Micro booth #204 and 205 

Circle 98 for PDP-11, 99 for LSl-11, 
100 for DG, 101 for PE, 102 for IBM. 

don't just make plain PROM modules-we have 
modules that let you program EPROM on the 
board and we have interprocessor links which will 
maintain high speeds over distances to 3,000 feet. 
MDB's new multiplexors let you mix up to eight 
lines of EIA and/ or current loop, and our founda
tion modules require only one card slot. 

All MDB interface products are warranteed 
for one year, most can be delivered in 30 days 
or less and all are available 
under GSA Contract 
#GS-OOC-01960. 

Now, what can 
we do for you? 



"With this catalog, these analog 1/0 boards, and our guaranteed 
five-day delivery, we're something of a freak in this business!' 

Fred Molinari, President 
In this business , being good means being 
unusual. 

For instance, we guarantee to deliver 
analog I/O for your microcomputer within 
five days. 'That's unusual. 

But more to the point, we offer an unusu
ally broad and technically advanced selection of 
high accuracy, high resolution data acquisition 
system (DAS) modules and boards. 

Data Translation was the first to put DMA 
on a board, and the first with 16-bit DAS. We 
were the first to put isolated DAS modules on a 
board, and the first with a DAS software library. 

Whether your application is laboratory or 
industrial, you will benefit by our unusually 
thorough approach. 

Each of our boards and modules comes 
with free diagnostics and documentation. 
Each module is subjected to rigorous testing, 
including a three-day bum-in. 

Our modular concept allows us to provide 
the widest range of products. More important, 

it offers you 
the opportunity to upgrade your system quickly and easily. We can deliver 
more Multibus™ compatible DAS than Intel or National , and at lower prices. 

We offer dual height systems for LSI-11 and quad-size systems with 
features no one else offers. We have hex-height PDP-11 Unibus™ systems 
as well, and their performance is unmatched. 

In fact, we offer more LSI-11 and PDP-11 
DAS boards than DEC and, yes , at lower 
pnces. 

You will find more than 100 analog I/O systems 
in our new catalog. Send for yours today. With this 
useful publication in hand, you will be able to choose, 
order, and receive analog I/O in less than a week. 

And that will make you rather unusual in 
your business. 

Data Translation, 100 Locke Drive, Marlboro, MA 
Westocktheindus- T017521. ~elexL: 9484d R74kw. In EllurHope: D4a3ta0 
try's widest selection rans ation t . , oc e ouse, 
of microcomputer Bath Road, Slough, Berkshire/England 

analog l/O systems for SLl 6BB Ph (06286) 3412 
DEC LSl-11 and PDP-11, · one . 
Intel Multibus, Mostek/ Telex: 849862. 
Prolog STD Bus, Zilog, 
and Computer Automation. 

This catalog enables you to get 
the microcomputer analog 1/0 
you need in 5 days or less. Send 
for your catalog today. 

SALES OFFICES AZ 602-994-5400, CA 213-681 -5631. 415-965-9394; CO 303-371-2422; FL 305-791-9292, 813 725-2201. GA 404-455-7222; IL 312-960-4654, IN 317-788-4296: 
MA 617-481 3700; MO 301-636-1151: Ml 313-437 0816. MN 612-441 -6190: NC 919 723-8102, NJ 609-428 6060: NM 505-292-1212, 505-524-9693; NY 515-488-2100, 607-722-9265: 
OH 513-253 6175, 216-659-3138, OK 405-528-6071: OR 503-297 2581 , PA 412-327 -8979; TX 512-451 5174 , 214-661 -0300, 713 780-2511, 512-342 3031. 713 -988-9421: UT 801 -466 6522; 
WA 206-455-5846. CANADA 416-625-1907 
MULTIBUS 1s a trademark of Intel Corp UNIBUS, PDP-II, LSI -! I and MINC-11 are trademarks of D1g1tal Equipment Corp 
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DATA COMMUNICATIONS 

Microcomputers 
are supplanting 

front-end processors 
CAROL ANNE OGDIN, Software Technique, Inc. 

Microcomputer-based communications handlers 
are no more complicated to deal with than a disk drive 

One of the most secure niches for sophisticated 
microcomputers is at the ends of data communications 
lines. Complex special-purpose communications front
end computers traditionally have been used to relieve 
the central computing system. Now microcomputers 
dominate that application. Properly designed and 
programmed, these microcomputer-based communica
tions handlers are no more complicated to deal with 
than are disk drives. 

The microcomputer can be assigned the total 
communications responsibility. In effect, the host 
computer that carries out the work of the application 
says, "Here are some output buffers; keep them empty. 
Here are some input buffers; keep them full." The 
microcomputer coordinates the communications medi
um, competing for the channel resources as required 
and allocating the resources to several different 
message streams. The data to be transmitted is 
formatted into a standard kind of message so that the 
received data can be checked for accuracy and either 
automatically corrected or corrected through retrans
mission. 

Between the microcomputer and the channel are the 
communications-related input/output components . 
Some of these merely match the computer's electrical 
characteristics to those. of the channel. Others relieve 
the microcomputer of the need to carry out simple 
conversion of bytes into serial bit streams, while still 
others automatically adhere to communication channel 
rules. 
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Fig. 1. TTL voltage levels. 

The simplest means of communication between a 
computer and its terminal, another computer or a 
communications channel is by direct wire connection. 
Virtually all microcomputers have input/output circuit
ry that conforms to the rules imposed by transistor
transistor logic (TTL) (Fig. 1). The computer represents 
one logical state (say, one) with a voltage more positive 
than + 2.4V and the other (zero) with a voltage lower 
than +o.4v-nominally, +5V and ground (OV), respec
tively. On the receiving side, any voltage below +o.sv 
is assumed to be equivalent to ground, and any voltage 
above +2.0V is assumed to be logically the same at 
+ 5V. TTL is often used to send data to a printer, CRT or 
disk drive. 

Because the voltages (ideally) are never negative, 
they are called unipolar (one polarity). A simple TTL 

signal produced by a microcomputer can easily be 
transmitted over 1000 ft. of copper wire. If longer 
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The most widely recognized standard, 
the EIA RS232C document, enables 
agreement on how computers and 
terminals connect to modems. 
distances are to be covered, special line drivers and 
receivers are used to provide greater immunity to any 
electrical noise that might be picked up by the wire; 
typical TTL parts for this kind of buffering are the 75121 
(driver) and 75122 (receiver). 

TTL rules are not established by any standards body. 
The data may be transmitted and received serially on a 
single wire, or eight parallel wires can be used to send a 
byte at a time. Speeds are limited only by the cable 
medium and the ability of the two computers to keep 
up. The "rules of the road" are entirely the responsibili
ty of the designer, although sometimes other stan
dards are invoked to prevent misunderstandings. 

Physical standards 

The first level of standardization deals with what the 
wires represent logically, how they are arranged on a 
connector and their electrical properties. The most 
popular and widely recognized standard is the Elec
tronic Industry Association's EIA RS232C document, 
which was conceived to enable computer vendors and 
communications vendors to agree on how computers 
and terminals connect to modems. Later, as terminals 
were tied to computers, RS232C was drafted into 
service as the interface standard. The familiar 25-pin 
trapezoidal connector on the back of each terminal (the 
shape of which is not part of the standard) terminates 
wires that have specific interpretations and conform to 
certain electrical characteristics. The computer or 
terminal is supposed to be equipped with a male 
connector, and the data communications equipment 
with a female. Mating a computer directly to a 
terminal, then, requires some special consideration in 
the cabling because they are both equipped with male 
connectors. There is no standard that covers the precise 
method of circumventing the communications channel's 
absence, so designers and installers resort to "null 
modem" cables available from such vendors as Inmac 

Corp., Santa Clara, Calif., to simulate the nonexistent 
communications channel. 

Electrically, RS232C signals are bipolar. A positive 
voltage represents logical zero, and negative repre
sents logical one (Table 1). Proper voltage magnitudes 
lie from 5V to 15V. Bipolar voltages are still transmitted 
on a single wire. Clearly, for a TTL-compatible 
microcomputer to produce electrical signals that 
conform to RS232, some signal modification is required. 
A level shifter handles this modification. The 75188 is 
an appropriate bipolar line driver, and the 75189 is the 
compatible receiver. The driver and receiver perform a 
logical inversion because the polarity of the voltage in 
RS232C is opposite that of TTL. 

RS232C voltages, speeds and distances were specified 
before the growth. of data communications, so these 
parameters may seem anachronistic. The new stan
dards are RS422A and RS423A. The characteristics of 
RS423A are similar to RS232C, but with different voltage 
levels, speeds and recommended maximum distances. 
The RS422A standard is different in that it uses two 
wires for each logical signal. As a result, any induced 
noise is algebraically added to both signals. At the 
receiving end, only the differential voltage on the two 
wires is detected, effectively canceling out any induced 
noise. 

If operation is restricted to 5V to 6V, RS232C can be 
made compatible with RS422A and RS423A, but other 
restrictions may make total compatibility impossible. 

A new standard 

Because the RS232C standard emerged before much 
information had been gathered about data communica
tions, it contains several deficiencies. To cope with 
these, another standard-along with RS422A and 
RS423A-has been designed to replace it. This 
standard-RS449 (MMS, November, 1979, p. 67)-
specifies two connectors. The main connector, which is 
trapezoidal in shape, has 37 contacts; an auxiliary 
trapezoidal connector with nine contacts is required in 
some installations. RS449 is not . compatible with 
RS232C, but there is a document available on construct
ing adaptors for RS232C-compatible devices.* 

The RS449 standard is intended for transmission 

ASCII ("A" )=41 16 = 1000001 

LSB --------

ODD 
MSB PARITY 

Spacing (0) 

IDLE 

Fig. 2. Framing an asynchronous character. 
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TTL 

~ +2.0 

Marking) 

~ +0.8 

any TTL 

any TTL 

25 x 1 o• (est.) 

10 (30) (est.) 

RS232C 

- 5 to - 15 

+5to +15 

75188or 
1488 

75189 or 
1489 

20,000 
15 (50) 

speeds as high as 2M bits per sec. For speeds higher 
than 20,000 bps, the RS422A (balanced circuit) electrical 
characteristics are recommended; for speeds lower than 
that, RS423A can be used if it is more convenient. The 
RS232C set contains 10 new logical functions and related 
signal lines. Only a few of the older standard's 
seldom-used lines have been dropped, although several 
have been moved to a separate nine-pin connector that 
is required only if those capabilities are used. 

The federal government already is starting to require 
RS449 in some of its installations, although the industry 
will probably stick with RS232C for some time. The 
adaptor cables operate only under certain circumstanc
es, and a cheap, universal RS449/RS232C converter 
hasn't been developed. 

Speeds 

When bits are sent over wires, the sender and the 
receiver must agree on what constitutes one bit
interval. Without this agreement, several successive 
identical bits might be received as just a single, slower 
bit. One way to assure agreement is for the sender to 
produce a clock signal that changes during the time the 
next data bit is stable. This requires another wire. In a 
local mode, between a CPU and a disk drive, for 
example, this is practical. But in a telephone channel, in 
which all the bandwidth is used for data, the receiving 
end synthesizes a clock that operates at nearly the same 
speed as the sender's clock. 

To simplify matters, the data communications 
industry has standardized some data-signaling rates 
ranging from 75 bps to 1.544 million bps. Common 
speeds are 300, 1200, 2400, 4800 and 9600 bps. These 
timing pulses can be generated by the microcomputer 
under software control, but critical programming is 
required to assure that all program path lengths have 
the same execution times. A better approach is to use 
an oscillator with a frequency of 153,600 pulses per 
sec. , which is 16 times the 9600-bps data rate of some 
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Product 
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video display terminals. The higher frequency is used 
to count pulses from a reference point to find the 
midpoint of each data bit. From the leading edge of the 
first bit, eight clock pulses are ignored before the 
logical state of that bit is read. Thereafter, every 16th 
clock pulse samples the incoming data at the center
point, where the data is likely to be most stable. 

Programmable interval timers, such as Intel's 8253, 
can be set to issue a square wave at the appropriate 
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Bit·Rate 
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Parallel
to-Serial 
Shift 
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Control 
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Status 
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Serial-to
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Transmit 
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Receive 
o----- o ata 
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Req uest to Se nd 
o---- Data Set Ready 

Clear to 
End 

Fig. 3. Physical 1/0 is moved to the USART to ease software load. 
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The most recent trend is to implement 
both synchronous and asynchronous 
ability in one IC, leading to the USART. 

frequency. The 8253 is fed from a fixed frequency 
source, and a counter is primed to count down once per 
clock pulse. With an external crystal-controlled fre
quency source of 2.544 MHz (typically from the CPU's 
clock generator), programming the interval timer with 
165 results in 153,600 pulses per sec. (2.544 MHz + 165), 
the 16 x 9600 frequency determined above. The same 
strategy can be used to approximate nearly any 
interval. 

There are special counter/oscillator combination 
designed to produce the periods specified in the 
standards. The Western Digital BR1941L dual baud 
rate generator (BRG) is an 18-pin IC with two identical 
sections operating from the same internal oscillator. An 
external crystal sets the oscillator to 4. 9152 MHz, and 
each half can be set to operate at standard bit rates 
from 75 to 9600 bps, plus a top speed of 19,200 bps and 
intermediates of 50 bps (for international circuits), 110 
bps (for teletypewriters) and 134.5 bps (for Selectrk
typewriter-based terminals). The sixteen frequencies 
are selected by two four-bit inputs. 

Parallel-to-serial 

The standards for bits sent over communications 
channels at specified rates do not restrict the meaning 
of the bit streams. In practice, however, most data has 
already been arranged in 8- 16- or 32-bit increments for 
the convenience of the computers and I/O devices. If the 
data is represented as a 7-bit ASCII character embedded 
in an 8-bit byte, an interesting issue is raised: Should 
that parallel group of bits be transmitted over a serial 
channel with the least- or most-significant bit first? 
ANSI standard X3 .15 specifies that the least-significant 
bit should be sent first . The subsequent X3.16 standard 
specifies that the seventh ASCII-character bit is to be 
followed by an odd-parity bit. 

A multibyte message can be transmitted in either of 
two ways: 

• Synchronous, in which the starting and ending bit 
within each byte are known to both the sender and the 
receiver ( i.e., they are in synchronization at the byte 
level) , and 

• Asynchronous, in which the starting bit is 
uniquely identified for each byte (i.e., the byte is not 
synchronized with respect to the larger message). 

In synchronous transmission, one or more special 
codes are transmitted to mark off the 8-bit group 
known as a character frame. In ASCII, the SYNchroniza
tion code has the bit pattern 0001 0110. (Remember, it 
has odd parity, and it is sent least-significant bit first.) 

At the receiving end , synchronization is achieved by 
entering a "hunting'' mode. A register is cleared to 
zeros and shifted right before the insertion of each new 
incoming bit in the high-order position of the register. 
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Vendor 
Fairchild 
Intel 

Part 
F6856 
i8273 

Name 
Protocol Controller 
Programmable HDLC/SDLC 
Protocol Controller 

Motorola MC6854 Advanced Data Link 
Controller 

Signetics 2652 Multiprotocol 
Communications Controller 

Texas TMS9903 Synchronous 
Instruments Communications Controller 

Western 
Digital 

Zilog 

SD1933 Synchronous Data Link 
Controller 

Z80 SIO Serial Input/Output 
Controller 

Table 2. /Cs with ADCCP/HDLCISDLC control logic. 

As each new bit is inserted, the pattern is compared to 
the SYN code until a match is detected. Thereafter, each 
8-bit group is taken as a unique character. 

In asynchronous transmission, no transmitted char
acter bears any relationship to any predecessor or 
successor. Since the end of one character does not 
implicitly mark the starting point of the next, it is 
important to mark differently the start of each new 
character. Typically, the idle communications channel 
is left in the marking (negative voltage) state that 
corresponds to a logical one . The obvious way to mark 
the start of a character is to issue a single bit-period 
("start bit") of the opposite logical sense. One or more 
"stop bits" are issued to define an interval between 
characters, because the receiver is looking for the 
change from idle (marking, or 1) to active (spacing, or o) 
to start the succeeding character (Fig. 4). 

Clearly, asynchronous transmission is hard to foil. If 
the receiver gets out of sync with the sender, then one 
character, at most, is lost. However, if the start- and 
stop-bits are each one bit interval long, throughput is 
reduced by 25 percent. Synchronous transmission is 
more efficient, but it requires more logic. 

Some years ago semiconductor firms developed 
single ICs for communication serial data between 
byte-orietned sources. The first models of these 
universal receiver/transmitters concentrated on asyn
chronous data because of the large number of 
teletypewriters in service and were called universal 
asynchronous receiver/transmitters (UARTs). For high
er speed applications, receiver/transmitters for syn
chronous transmission (USRTs) were introduced. The 
most recent trend is to implement both synchronous 
and asynchronous ability in one IC, leading to the 
USART (universal synchronous/asynchronous receiver/ 
transmitter). There are dozens of different models 
available, the most popular being Intel's 8251A (Fig. 3). 
Other such products include the Zilog Z80 DART, which 
includes two UARTs, and the Motorola 6850 for 
asynchronous data and 6852 for synchronous. 

These products require suitably programmed bit
rate generators to set transmitter and receiver clock 
speeds (T x c and R x c in Fig. 3). The Signetics 2651 
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Ask the people 
who made your system. 

Maxell Floppy Disks are either expressly specified or recom
mended by many major disk drive manufacturers. We're also 
relied upon by a growing number of 811 and 5V4" Floppy Sys
tem owners. They find our Floppy Disks do everything possible 
to bring out the maximum performance of their systems. And 
they find our disks do this consistently. 
Are we better than others? Will a box of ten Maxell Disks 
always contain ten disks that produce high performance 

results every time? We think so. We certify each one. We 
maintain extraordinary quality control. So they all meet or 
exceed the most critical industry standards. 
But please ask the manufacturer of your system to double 
check our recommendation. See your computer products 
supplier. Or write to us for more information. We recommend 
dealers write to us about the opportunities Maxell Business 
Products offer. 

maxelt 
BUSINESS PRODUCTS DIVISION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel : (201) 440-8020 
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Foresight, foresight, foresight. 

If you could make one 
new improvement in 2314 disk 
technology, it would he 
to double the storage capacity. 

Now you can increase your 
Pertee® 03000 to 25 megabytes. 
And you can do it without chang, 
ing your controller, or your software, 
or your cabinet. Simply add our 
Pertee D3400E extension disk drive. 

It's ready to ship right now
with four platters (three fixed and 
one standard removable cartridge), 
optical track positioning, proven 
cartridge disk technology and 
much more. 

This easy upgrade to 25 mega, 
bytes keeps you ahead of increasing 
work loads, keeps you away from 
redesign problems and keeps you 
in step with tighter budgets. 

Have your eye on more storage? 

Write for our new full, line 
peripherals brochure. Pertee Com, 
puter Corporation, Peripherals 
Division, 21111 Erwin Street, 
Woodland Hills, California 91367. 
Or call (213) 996, 1333 (Western 
Region); (603) 883,2100 (Northern 
Region); or (305) 784,5220 
(Southern Region) 

You'll like what you see. 

PEAIPH~RLS 

©1980 Pertee Computer Corporation. 
Reading, England 734-582-115; 
Frankfurt, Germany 395-387; 
Meudon, France 534-7647; Sydney, 
Australia 437 -6668; Tokyo, Japan 
662-8151; Metro Manila, Philippines 
85-4236;Taipei,Taiwan 768-1232; 
Singapore 293-2630; Hong Kong 
543-1772. 
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Although installing a USART and BRG 
raises a system's price, it significantly 
eases a programmer's work load. 

has a programmable BRG on-board and some added 
logic that looks for certain character sequences. 

All DARTS, USRTS and USARTS can conform to RS232. 

The four major control signals can be controlled by 
programming the communications IC. A different set of 
level shifters and a different-sized connector can be 
adapted to conform to RS449, although the added input 
and output signals must be interfaced to software 
through an auxiliary parallel r/o port. 

Once the BRG and USART are programmed, data is 
transmitted by writing it across the data bus. The 
transmitter is double-buffered so that the computer can 
prepare a second byte while the first is transmitted. If 
the USART is in a synchronous mode and the 
transmitter's second-byte buffer is empty, the SYNC 

code is automatically sent. 

On reception, a similar double-buffering occurs. (The 
ZBO DART offers quadruple buffering.) Bits are clocked 
into the receive serial-to-parallel shift register. When 
all bits are collected, the character is copied to a 
holding register, and the CPU is notified. To prevent the 
buffer from becoming overrun with data, the CPU must 
fetch the complete character from the USART before the 
next character is completed. 

A novel asynchronous receiver/transmitter recently 
has been introduced by Motorola. The MC14469 is an 
addressable CMOS transponder with its own 7-bit code 
wired on seven pins of the IC . Data is transmitted on 
one wire to as many as 128 of these devices, but only 
the one that recognizes the address carried in the 
message will respond. Because transmission and 
reception occur at different times, data can be sent both 
ways on a single wire. The MC14469 can issue seven 
outputs and sense seven inputs. 

Although installing a USART and BRG raises the price 
of a system, it significantly eases a programmer's work 
load. With complete control over the USART, the 
resident software is typically 120 bytes long. Imple-

RELEVANT COMMUNICATIONS STANDARDS 

ANSI X3.1-1976 Synchronous signaling $3 milting and receiving at 
rates the interface with nonsyn-

ANSI X3.15-1976 Bit sequence, serial data $3 chronous data com -

transmission munication equipmeni 

ANSI X3.16-1976 Character structure and $3 EIA RS366A Interface between DTE $14 

parity , serial transmission and automatic calling 

ANSI X3.24-1968 See EIA RS334 
equipment 

ANSI X3.28·1976 Communications control $10.50 EIA RS404 Start-stop signal quality $5.40 

with ASCII between DTE and nonsyn-
chronous data-

ANSI X3.4-1978 American standard code $4.50 communication equipment 
for information inter-

EIA RS422A Electrical characteristics $8 change (ASCII) 
of balanced voltage digital 

ANSI X3.36-1975 High-speed signaling rates $3 interface circuits 
ANSI X3.57-1977 Structure for message- $5.25 EIA RS423A Electrical characteristics $8 

heading formats of unbalanced voltage 
ANSI X3.64-1979 Additional controls for $13.50 digital interface circuits 

use with ASCII EIA RS449 General -purpose interface $13 
ANSI X3.66-1979 Advanced data communi· $15 for DTE and data circuit 

cations control proce- terminating equipment , 
dures (ADCCP) employing serial binary 

CCITT X.25-1978 Provisional recommenda- $8 data interchange 

lions X.3, X.25, X.28 and EIA RS449-1 Addendum #1 to RS449 $2 
X.29 on packet-switched 

Standards Sources 
data transmission ser-
vices (NTIS # PB 283257) ANSI : American National Standards Institute 

1430 Broadway 
EIA RS232C Interface between DTE $6.90 New York , N.Y. 10018 

and DCE employing serial 
binary data interchange CCITT: Documents are available in U.S. from 

National Technical Information Service 
EIA RS269B See ANSI X3.1 Department of Commerce 
EIA RS334 Signal quality at interface $3.90 5285 Port Royal Rd . 

between data-processing Springfield , Va . 
terminal equipment and EIA: Electronic Industries Association 
synchronous data com- Engineering Department 
munication equipment 2001 Eye St. , N.W. 

EIA RS363 Signal quality for trans· $5.80 Washington , D.C. 20006 
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A semiconductor vendor risks being 
sued when it states conformance to a 
standard in a data sheet. 

menting the USART's functions in software requires 400 
bytes or more. In very high-production volumes-in the 
thousands, for example-the low cost of memory may 
suggest replacing the USART with software, but the 
CPU time required to execute that real-time code must 
also be considered. 

Data format 

Each level of the various communications standards 
and circuits has become progressively more cognizant 
of the data. The level shifter circuits work on electrical 
levels independent of time. Serial transmission accord
ing to RS232 or RS449 requires timing information 
generally independent of the number of bits per 
character. At the serialization level, the number of bits 
per character becomes important, but the sequence of 
bytes is not. 

Messages are the mainstay of data structures 
conveyed in data communications networks. The rules 
by which sender and receiver agree how to interpret 
bits and bytes comprise the communications protocol. 
As protocols have become more widely used, semicon
ductor firms have offered special res to implement 
them. 

One of the first protocols was IBM's binary synchro
nous communications (BISYNC) method. In BISYNC, 
each group of bytes that comprises a message is 
preceded by synchronization codes and followed by a 
2-byte checkword. The protocol also includes some 
specific procedures for managing the communications 
process between two BISYNC-compatible nodes. Ulti
mately, s-bit bytes are sent over a serial pathway that 
can be managed by a USRT. 

Some communications control chips, such as Zilog's 
sr o (Serial r/o, a dual-channel USRT), have BISYNC
related capabilities that can aid this process. The zso 
sro computes a 16-bit cyclic redundancy checkword 
(CRC) that can be appended to the block during 
transmission and can flag detected errors during 
reception. Another chip, the Signetics 2651, contains 
logic for a transparent mode used to send and receive 
purely binary BISYNC data that might appear to be 
control codes. The zso SIO does not include this mode, 
and the Signetics 2651 does not have built-in CRC 
ability. In the case of BISYNC, the designer has to mate 
the USRT's capabilities with available software (or 
software talent) to construct a complete protocol. 

The situation is simpler with IBM's replacement for 
BISYNC, the synchronous data link control (SDLC, 
which has subsequently been called HDLC; the ANSI 
standard X3.66 calls it advanced data communications 
control procedures ADCCP). Several manufacturers of 
res support this standard, which has several data
dependent functions that require careful control (Table 
2). With the standards document in hand, a competent 
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designer can program any one-chip microcomputer to 
use a USRT for these functions. It is easier, however, to 
adopt a USRT that includes the protocol. 

Standard adherence 

A semiconductor vendor risks a lot when it states 
conformance to a standard in a data sheet. If the 
component does not conform to the standard, the 
vendor could be sued as a result of misrepresentation, 
misunderstanding or honest error. Thus, semiconduc
tor makers are careful to meet all the ramifications of 
the standard-probably more than a designer of a 
one-of-a-kind product. 

There are definite risks in adopting off-the-shelf logic 
for level shifting, communications control and protocol 
management. As protocols become more complex (such 
as the CCITT X.25 for packet switching, or the MIL-STD 
1553B for time-division multiplexed multistation com
munications), it becomes less likely that an IC will work 
precisely according to the standard at the outset. It 
may take several months before the design completely 
conforms. 

This does not provide an argument for a designer to 
implement his own logic. If a new controller IC has a 
subtle bug, the thousands of designers working with it 
are likely to detect it, where if the protocol is 
implemented through software, the latent bug might 
not be discovered for years. 

Designers should leave adherence to standards to the 
vendors. If you are buying complete systems, the 
vendor should assure you that he has conformed. If you 
are buying components, the component vendor should 
worry about the standard. However, to evaluate a 
vendor's adherence to a standard requires that you 
know the standard's scope, intent and function. The 
complete designer always keeps relevant standard 
copies on hand. • 

* EIA: Application Notes on Interconnection between 
Interface Circuits Using RS449 and RS232C; Industri
al Electronics Bulletin, No. 12, Nov. 1977. 
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The 
MX-80. 

It not 
only does 

everything, 
it does 

everything 
welf. 

This is the new Epson MX-80 dot matrix printer. 
It does just about everything you could ask a 
printer to do. Quickly. Quietly. Reliably. In fact, 
for OEM installations, the MX-80 may be the 
single best, all-round printer you can buy. But 
that's not the best reason to buy it. 

The MX-80 prints bidirectionally at 80 CPS in a 
user-defined choice of 40, 80, 66or132 columns. 
And if that's not fast enough, its logical seeking 
function minimizes print head travel time. The 
MX-80 prints 96 ASCII, 64 graphic and eight in
ternational characters with a tack-sharp 9x9 
matrix. For a long time. Epson 
printers are known for relia
bility and the MX-80 is no ex
ception. But that's not the 
best reason to buy it either. 

The print head has a life 
expectancy of up to 100 x 106 

The world's first disposable print head. 
When it wears out, just th raw it away. A 
new one costs less than $30, yet it's so 
simple, you can change it with one hand. 

characters, and when it wears out, just throw it 
away. A new one costs less than $30 and the only 
tool you need to change it is attached to the end 
of your arm. The MX-80 is compact, weighs only 
12 lbs., and the whole unit, including the two 
stepper motors controlling carriage and paper 
feeding functions, is precisely controlled by an 
internal microprocessor. But even that isn't why 
you should specify the MX-80. 

The best reason is this: because Epson makes 
more printers than anyone else in the world, we 
can afford to sell each one for a little less. So you 

can get one Epson MX-80 
Printer for less than $650. 
And more than one for even 
less than that. 

That's what we call a small 
price to pay for a printer that 
does everything well. 

EPSON 
EPSON AMERICA , INC. 

Western: 23844 Hawthorne Boulevard, Torrance, California 90505 • (213) 378-2220 TWX: 910-344-7390 
Eastern: 98 Cutter Mill Road, Rm. 350, Great Neck, New York 11021 • (516) 487-0660 
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HOSPITAL SYSTEM. This hospital financial 
system, designed for remote problem 
diagnosing and programming, provides 
on-line financial data and updates files in real 
time. The minicomputer-based system 
includes software for patient registration ; 
patient accounting; and material, labor and 
financial management. Spectra Medlcal 
Systems, Evanston, Ill. Clrcle No 241 

TURNKEY INSPECTION SYSTEM. The 
Autovision vision-based system for manufac
tured parts inspection includes a solid state 
camera, a video processor, a dedicated 32-bit 
control processor, 120K bytes of memory, a 
cartridge tape drive, Pascal software, an 
interactive terminal, industrial-grade system 
packaging and optoisolated industrial 1/0 . The 
system can be instructed to detect and 
identify parts and to measure characteristics, 
such as orientation, area, perimeter, number 
of holes and hole areas. The system can 
compute statistical analyses, sort objects or 
provide information for robotic part-handling 
under control of standard or user-supplied 
software. Automatlx, Inc., Burlington, Mass. 

Circle No 242 

FACTORY DATA-COLLECTION SYSTEM. 
The model sooo interactive factory data
collection system collects production, material 
and labor data from the shop floor, enabling 
management to reduce work queues, make 
better use of productive facilities and simplify 
labor and material tracking and monitoring. 
Using a series of 16-bit processors and from 
32K to 256K bytes of main memory, the model 
sooo can accommodate as many as 1 28 
9600-baud terminals on multidropped lines as 
much as 1 o,ooo ft. long. The network, which 
uses the SDLC protocol, supports both batch 
and on-line communications to most makes of 
computers through either EIA serial asynchro
nous or synchronous interface channels. 
lnfollnk Corp., Northbrook, Ill. 

Circle No 243 

SIGNAL-PROCESSING SYSTEMS. These 
three signal-processing systems, designed to 
provide quick, complete waveform characteri
zations, are based on the vendor's 7612D 
programmable digitizer. Applications include 
production and calibration of avionics , 
missiles, computer and complex electronic 
systems; development of high-technology 
equipment; and equipment test and analysis. 
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The WP311 o signal-processing system 
consists of a 7612D digitizer and a 4052 
graphic computing system and uses 
extended BASIC. The WP3200 substitutes the 
vendor's CP41 65 DEC-compatible minicom
puter with 34K words of memory. And the 
WP3201 uses a DEC PDP-11 /34A minicomput
er with 64K words of memory. The WP3200 
costs $63,100, the WP3201 $78,700, and the 
WP311 o $45,1 oo. Tektronix, Inc., Beaverton, 
Ore. Circle No 244 

DESK-TOP COMPUTER. The SD-700 
table-top computer system includes a 
32M-byte fixed-removable disk (expandable 
to 96M bytes) with an average access time of 
30 msec. The system can support as many as 
five users with 48K-byte partitions and a 
16K-byte CP/M-compatible operating system 
called COSMOS (communications-oriented 
multi-user operating system), which supports 
COBOL, MBASIC, CBASIC and other compilers 
and individual and shared files for multi-user 
applications. The standard configuration has 
two z00 central microprocessors operating at 
4 MHZ and two 1/0 ports. Price is $16,500. SD 
Systems, Dallas, Texas. Circle No 245 

VIRTUAL-MEMORY FORTRAN ENGINE. 
The superset PGM computer, which combines 
a 48-bit FORTRAN processor with a 
virtual-memory operating system (VMOS) and 
compiler, functions as a stand-alone 
graphics-oriented system or as a distributed 
processor. Designed to execute megabyte
sized high-level language programs, the 
system has no programmer-addressable 
registers, no assembly language and no 1/0 
instructions to operate channels. 1/0 is 
handled by a front-end 8080 microprocessor 
using an asynchronous RS232 protocol. The 
PGM weighs about 85 lb. and includes 300K 
bytes of RAM, a 29M-byte disk drive and an 
extended version of the DISSPLA graphics 
package. Prices start at $49,000. Integrated 
Software Systems Corp.,San Diego, Calif. 

Circle No 246 

COMMERCIAL SYSTEMS. The cs /1 o 
single-station microcomputer system can 
expand to support as many as four terminals 
and as much as SOM bytes of disk storage. 
The cs/70 supports as many as 17 display 

terminals and as much as 760M bytes of disk 
storage. Both systems run an interactive 
version of ANSI '74 COBOL. In a distributed 
environment , both can run 2780/3780 
emulation software, and the cs/70 can run 
HASP 11 communications software. Applica
tions include order-entry processing, invento
ry control and general accounting. Prices for 
the cs/70 start at $40,000. Data General 
Corp., Westboro, Mass. Circle No 241 

NETWORK DIAGNOSTIC & MANAGE
MENT SYSTEM. The CMS 1 ooo diagnostic 
and management system serves medium
scale data-communications networks using 
as many as 32 lines. It provides monitoring 
and test-generating abilities and single
operator directed automated monitoring , 
testing, control, restoration and configuration. 
The system includes a color CRT terminal, a 
logging printer and a 1 OM-byte hard-disk drive 
that retains information about modems and 
other devices, their physical locations in a 
network and their relationships to each other. 
Prices start at $39,500. Racal-Mllgo, Inc., 
Miami, Fla. Circle No 248 

COLOR GRAPHICS COMPUTER. Based on 
an LSl-11 /23 CPU, the VISACOM/23 is said to 
perform graphic and true color, monochrome 
or pseudo-color image processing twice as 
fast as other available systems. It can also be 
used for process-control, LANDSAT analysis, 
military and other command-and-control 
applications. The system supports as many 
as four terminals and includes as much as 
512K bytes of image memory. Other features 
include independent zoom and scroll on 
image or graphic overlay, four independent 
graphic overlay channels, as many as four 
alphanumeric character generators, four 
intensity-transformation units and four 
independent cursor overlays. Price including 
a color monitor, dual floppy-disk drives, a 
terminal and an interactive joystick is 
approximately $39,000. DeAnza Systems, 
San Jose, Calif. Circle No 249 

PRACTICE-MANAGEMENT SYSTEM. This 
medical /dental office computer system 
includes proprietary computer hardware, an 
IRIS time-sharing operating system and the 
vendor 's STATUS software. STATUS is a 
patient-management, patient-billing and 
practice-management system designed to 
improve cash flow by providing production 
reports, receivable aging, collection reports 
and outstanding insurance claim lists. The 
system can be expanded to a maximum of 32 
video display terminals and 1 .2 billion 
characters of on-line memory storage. Price 
is $24,500. MlcroTech Business Systems, 
Costa Mesa, Calif. Circle No 250 
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design aids 
52150 EMULATOR. The SES 2150 emulator 
board for the vendor's s2150 single-chip 
microcomputer plugs directly into the 
microcomputer socket in an engineering 
prototype, enabling functional system checks 
of software designs. The module includes 2K 
bytes of 2716 EPROM for program storage and 
can be powered from a separate supply to 
prevent distortion of the prototype system's 
characteristics. Price is $625 in single-unit 
quantities. American Microsystems, Inc., 
Santa Clara, Calif. Clrcle No 251 

8080 DEVELOPMENT SYSTEM. Designed 
for development of aoao-based srn-sus 
systems, the MMD-2 has a buffered system 
bus brought out to solderless breadboarding 
sockets for ease in designing interfaces. 
Included in the 11 - x 1 5-in. cabinet are 
high-current power supplies, 4K to SK bytes of 
EPROM, 4K bytes of RAM , a programmer for 
2708 and 2716 EPROMs and a hexadecimal or 
an octal keyboard input and display. 1/0 

facilities include RS232, 20-mA current loop 
and audio cassette interfaces with variable 
baud rates, three a-bit parallel output ports 

and one a-bit parallel input port. Other 
features include a real-time clock, RAM 
write-protect, a variable system clock, an 
editor-debugger, user-variable breakpoints, 
single step and register examine and modify. 
Price is $1250. E&L Instruments, Inc., 
Derby, Conn. Clrcle No 252 

PROM PROGRAMMER CARD FOR AIM 65. 
The A65-901 PROM-programmer and code
editor module plugs directly into the 
expansion connector of an AIM 65 printing 
microcomputer. Features include PROM 
check, read and verify functions; data load, 
verify and dump, each with offset; and an 
object code-editor (CO-ED). co-ED controls the 
editor program pointer and can search, 
disassemble and modify R6500 object-code 
programs. The module includes 1 K byte of 
R2114 static RAM , which, when used with an 
AIM 65 with 4K of RAM, enables single-pass 
programming of 4K x a PROMS, and internal 
logic to select PROM programming character
istics for the Intel 2756, 2716 or 2732 or the 11 

TMS 2508, 2516 or 2532 without switch or 
jumper changes. Price is $265 in single-unit 
quantities. Rockwell International, Anaheim, 
Calif. Circle No 253 

DIAGNOSTIC EMULATOR. The EM-188 
provides real-time or single-step emulation for 
8080A, 8080A-1' 8085A and 8085A-2 
microprocessors, as well as many logic-state 
analyzer functions and automatic test 
capabilities. The unit supports regional and 
relational breakpoints and includes a 
250-word by 32-bit trace memory. Automatic 
test functions include RAM data or address 
test and continuous address increment for 
signature analysis stimulus. A user can copy 
a PROM to target-system memory or verify 
target memory against the PROM inserted in 
the front panel. The EM-1 aa's RS232 interface 
supports data rates as high as 19.2K baud. 
Price is $2895. Applied Microsystems 
Corp., Kirkland, Wash. Circle No 254 

IGD -Interactive ''Grafic'' Digitizer ... from $9865 
(User Programmable) 11" x 17"Tablet 

.001" Resolution 
16-Button Stylus or Cursor 
Graphics CRT (512x256) 

Keyboard/Keypad 
Dual Z80 Micro Processor 
Dual Mini-floppy (320K] 
96KRAM 

8-IIO Ports 
GTCO's FORTRAN, GRAFIC 

CAD software. 
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nepcan, 
NORTHWEST 80 

.. . a NEW exposition 
serving the 

Pacific Northwest 
electronics manufacturing industry 

NOVEMBER 11-13, 1980 • San Mateo Fairgrounds, San Mateo, California 

More than 450 suppliers of production equipment will show 
their products at NEPCON NORTHWEST '80. This is the first 
time that the famous NEPCON Show will be held in the Pacific 
Northwest - affording a rare opportunity to see the most 
extensive displays of electronic production equipment for 
printed circuits and microelectronics. 

With heavy emphasis on PCP/ PWB manufacturing equip
ment and machinery, tools, hardware, supplies and materials , 
the exhibition highlights electronic assembly/ packaging and 
hybrid microelectronic circuitry. Electronic testing equipment 
and instruments, ranging from the smallest test probes to 
complete ATE systems, are included in 450 displays. 

Prototype developers, engineers, manufacturing special
ists , QC/ QA/Testing and support personnel will find this 
exposition a fertile source of new ideas, cost cutting methods 
and productivity improvements! PLAN TO ATTEND . 

To support the exhibition , a powerful Conference Program 
provides in-depth technological coverage of modern printed 
circuit and multilayer fabrication/ assembly/ packaging and 
hybrid microelectronics manufacturing - plus valuable des
criptions of the procedures, methods and equipment now 
available for ELECTRONIC TESTING . Bare-board and in
circuit testing , component and fun ctional testing receive 
close attention in technical sessions and practical workshops 
presented by industry leaders. 
Covering major phases of manufacturing from artwork gener
ation , through fabrication , assembly and production , to 
QC/ QA/Testing , this wide- ranging Conference Program is 
designed to meet specifi c needs of the growing Pacific 
Northwest electronics industry. 

• NOTE TO SUPPLIERS: Mail the coupon for up-to-date information on available exhibit space at this event. 

IN THE U.S. 
Industrial & Scientific 
Conference Management, Inc. 
222 W. Adams Street 
Chicago, Illinois 60606 
Phone (312) 263-4866 
Telex: 256148 

IN THE U.K. 
Kiver Communications S.A. 
(U.K. Branch Office} 
171 / 185 Ewell Road 
Surbiton , Surrey 
KT6 6AX , England 
Phone: 01 -390-0281 
Telex: 929837 

SYSTEMS; 
October 19Bo 

IN JAPAN 
ISCM Japan 
Kokado Building 
1-3-18 Akasaka 
Minato-ku, Tokyo 
107, Japan 
Phone: 03-585-8201 
Telex: 27280 

IN SINGAPORE 
ISCM, Ltd. 
D6A - 4th Floor 
International Bldg . 
360 Orchard Road 
Singapore 0923 
Phone: 235-9145 
Telex: RS 25932 

r------------------------------------------
NEPCON NORTHWEST 80 
Industrial & Scientific Confe rence Management. Inc 
222 W Adam s St.. Ch icago. IL 60606 
D Please send me info rmation on EXHIBITING. 
O Please se nd me appl icat ion for FREE admission to exhibits and complete 

prog ram details. 

Name ___________ Titl e ________ _ 

Company ___________________ _ 

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

City _______ State _____ Z1p·-------

Telephone <---1----------------
E 

L---------------------------------------
• A CAHNERS EXPOSITION GROUP 
~ COMPANY 
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components 

OPTICAL SOURCE AND DETECTOR. 
Texas Instruments' TXES482, TXES483 , 
TXES492, TXES493 and TXED457 assemblies 
consist of an optical source or detector 
mounted in a low-profile, six-lead, plastic DIP 
for printed circuit board mounting and an 
integral 0.37-mm. Dupont PIR-140 fiber-optic 
cable. Available in 5,- 1 o- and 25-cm. lengths, 
the cable is terminated in a ferrule compatible 
with the AMP Optimate. The TXES482 and 
TXES483 source assemblies incorporate 
gallium aluminum arsenide emitters with a 
20-nsec. rise time and a peak emission 
wavelength of 790 nanometers for optimum 

transmission through the plastic fiber-optic 
cable. The TXES492 and TXES493 source 
assemblies incorporate GaAIAs emitters with 
a peak emission wavelength of 850 
nanometers and a rise time of 8 nsec. Prices 
in quantities of 1 o are $33.59 for the TXES482, 
$50.39 for the TXES483, $33.59 for the 
TXES492, $50.39 for the TXES493 and $28.89 
for the TXED457. Texas Instruments Inc., 
Dallas, Texas. Clrcle No 255 

PROM AND SPROM. The 29681ADC is a 
tri-state 2048 x 8 PROM with a maximum 
access time of 50 nsec. and an enable access 
time of 35 nsec. over the full commercial 
temperature range. The 29683ADC is a 
tri-state 2048 x 8 SPROM with a maximum 
access time of 50 nsec. and an enable time of 
65 nsec. The devices come in 24-pin ceramic 
DIPS and cost $243. 75 in 1 oo-unit quantities. 
Raytheon Semiconductor, Mountain View, 
Calif. Circle No 256 

MULTIBUS CHASSIS. The IMC-400 chassis 
for industrial applications mounts on the 
backplate of NEMA-type industrial enclosures 
and accepts as many as eight Multibus 

boards. The standard chassis includes dual 
11 O-CFM fans; a four-slot Multibus card cage; 
a linear power supply with outputs of +5V at 
14A, + 12V at 2A, - 12v at o.8A and - 5v at 
0.9A; a line-frequency clock, which can be 
used to generate a real-time clock interrupt; 
and a user-programmable front-panel switch 
and LED. The removable front panel can be 
modified to hold displays, cassette drives, 
51/4-in. floppy-disk drives or other custom 
equipment. A standard IMC-400 chassis costs 
$1295. Rela Systems, Inc., Boulder, Colo. 

Clrcle No 257 

AID CONVERTER. The ICL7126 is a 
low-power version of the ICL7106 3'h-digit AID 
converter used in many hand-held DMMs, 
DVMS and digital thermometers. The CMOS 
device, which runs on a single 9V battery, 
includes seven-segment decoders, display 
drivers, reference and clock on a single chip. 
It is designed to interface directly with a liquid 
crystal display (Lco) and includes a 
backplane drive. The ICL7126 is available in 
40-pin plastic or ceramic DIPS. Price for the 
epoxy-package version is $11.30 in quantities 
of 1 oo . lntersil, Inc., Cupertino , Calif . 

Circle No 258 

TO EVERYONE WHO'S SAID,"OUR DATA NETWORK CAN'T 
SUPPORT MORE COMPUTERS AND TERMINALS; 

CIRCLE NO. 109 ON INQUIRY CARD 

HOGWASH. 
DCA's statistical multi
plexors/ network proces
sors give your terminal 
users access to all host 
computers located any
where in your network. 
And with our port con
tention feature, more ter
minals can be supported 
with fewer expensive 
computer ports. There 
are a lot more advan
tages to a DCA network 
- write or call for our 
brochure today. 
Digital Communications 
Associates, Inc., 135 
Technology Park/ Atlanta, 
Norcross, GA 30092 
404/ 448-1400. 

Ideal 
ENGINEERED 
lDEX~ND 
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16K-BIT STATIC RAM. The MSM 2128-1 VLSI 
static RAM has a maximum access time of 200 
nsec. and maximum power dissipation of 600 
mw. Organized as 2048 x 8 bits, the device 
uses fully static circuitry requiring no clocks or 
refreshing operation. The MSM 2120-1 is 
TTL-compatible, operates from a single + 5v 
power supply and comes in a 24-pin ceramic 
DIP package that is pin-compatible with the 
vendor's MSM 2716 16K-bit EPROM. The MSM 
2120-1 costs $105.60 in single-unit quantities. 
OKI Semiconductor, Santa Clara, Calif. 

WIRE-WRAP PANEL. The model 34 7 
high-density universal wire-wrap panel can 
hold as many as 469 devices on a 15.85- x 
14 .90-in . area. The panel , which can 
accommodate almost all available DIPS, has 
two voltage planes, plus ground, and provides 
high-density 1/0 via five 1 00-pin connectors. In 
single-unit quantities price is $1193.83 with 
gold-plated pins, $984.61 with tin-plated pins. 
Mupac Corp., Brockton, Mass. 

Circle No 263 

4K-BIT STATIC RAM. The MM2147-3 4096 x 
1 static RAM has a 55-nsec. cycle time and 
requires no clock or refresh. All data is read 
out nondestructively, with the same polarity as 
the input data. When deselected, the device 
automatically switches to a low-power 
standby mode, which reduces current drain 
by 85 percent. Packaged in an 10-pin DIP, the 
MM214 7-3 costs $29 in quantities of 1 oo. 
National Semiconductor Corp., Santa 
Clara, Calif. Circle No 264 

Circle No 259 ...---- ------------- ---------------

Q-BUS-COMPATIBLE CHASSIS. The MCC-2 
Microchassis enclosure for DEC a-Bus
compatible microcomputer, memory and 1/0 

cards accommodates four dual-height circuit 
boards. The enclosure comes with a built-in 
power supply, front-panel logic controls and 
cooling fans. Price is $690 in single-unit 
quantities. North Atlantic Industries, Inc., 
Hauppauge, N.Y. Circle No 260 

16-BIT AID CONVERTER. The MN5282 is a 
16-bit successive-approximation AID convert
er in a 32-pin DIP. Features include an internal 
clock and reference, six user-selectable input 
ranges, short-cycling capability and optional 
offset and gain adjustments. Conversion time 
is 50 µ,sec., and power consumption is 1400 
mw. Price is $245 in quantities of one to 24. 
Micro Networks Co., Worcester, Mass. 

Circle No 261 

WIDE-BAND ISOLATION AMPLIFIER. The 
model 289 three-port isolation amplifier 
provides 12-bit linearity, DC to 20 kHz 
small-signal (- 3-dB) bandwidth and DC to 5 
kHz full-power bandwidth , maximum offset 
voltage drift of ± 1 o µ,vl°c, maximum gain 
temperature coefficient of 50 ppml°c and an 
auxiliary isolated power output. The 289L 
costs $99 in single-unit quantities; J and K 
versions are available for $59 and $69, 
respectively. Analog Devices, Inc., Nor
wood, Mass. Circle No 262 
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DEC USERS 
·--- ' 

Do you buy DH11 ®, RK11 ® , LP11 ® controllers for your PDP-11 ® 
minicomputers? 

DEC 
MODEL 

DH11 

RK11 

LP11 

RI ANDA 
MODEL 

1116 

14XX 
1200 

RIANDA CONTROLLER PRICE 
QUANTITY 1 CONFIGURATION 

$4500 
$2500 
$ 800 

1 SU + PNL 
Board 

1 Board 

-FEATURES

* Fully software transparent * Cables included * Substantial OEM 
discounts 

* One year warranty 
* Less CPU space 

Contact RIAN DA for your DEC and 
DATA GENERAL controller needs 

6 ~Di~JJ\iJ[QJ~ 
ELECTRONICS . LTD . 

2535 VIA PALMA AVE. 
ANAHEIM , CA 92801 

TELEPHONE (714) 995-6552 
TELEX NO. 181-623 

"' REGISTERED TRADEMARK OF DIGITAL EQUIPMENT CORP. 

CIRCLE NO. 110 ON INQUIRY CARD 
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minis 
PDP-8 ALTERNATIVE. The LSl-S microcom
puter is designed for medium- and 
high-volume general-purpose applications in 
which a PDP-s could be used. Typical system 
boards contain a CPU with dual serial 1/0, 32K 
bytes of RAM, 4K bytes of battery-backed-up 
CMOS RAM and a OMA floppy-disk-drive 
controller. A number of other chassis, 
power-supply, cabinet and disk-drive options 
are also available, along with operating 
systems, special handlers, utilities and cross 
assemblers. A complete 32K-byte system 
with a rack-mount chassis and power supply 
costs $1500. lntersil, Inc., Cupertino, Calif. 

Circle No 265 

MINICOMPUTER. The TCP-16/5 1 6-bit 
minicomputer, which emulates Lockheed's 
LEC-16 (formerly the MAC-16), provides 
access and memory size protection, memory 
parity and extended memory addressing to 
1 M word. The TCP-16/5 is said to be 30 to 40 
percent faster than the LEC-16 and supports 
as many as six DMA channels, compared to 
two for the LEC-16. It has 32 levels of priority 
interrupts, bootstraps as many as 412 words 

and can handle as much as 300M bytes per 
spindle of disk storage. Prices start at 
$19,SS4 for a single unit with 32K words of 
main memory. Telefile Manufacturing Co., 
Irvine, Calif. Circle No 266 

ARRAY PROCESSOR. The APS array 
processor subsystem increases the speed of 
floating-point arithmetic operations, eliminat
ing data-transfer bottlenecks between a host 
computer and special scientific processor 
elements . The system operates at a 
maximum execution burst rate of 120M 
floating-point operations per sec. and at a 
sustainable rate, for suitable algorithms, of 
SOM floating-point operations per sec. 
Maximum system performance of 245M 
floating-point operations per sec. can be 
realized when two APSS are attached to a 
11 oo/S4 system. Purchase prices start at 
$950,000. Sperry Univac Co., Blue Bell, Pa. 

Circle No 267 

HIGH-END NAKED MINI. The LSI 2/40 Super 
2 minicomputer has a 1 oo-nsec. cycle time. 
Other features include lined microinstructions, 
pre-fetch routines , on-board diagnostics and 
a memory management unit (MMU) providing 

as much as SM bytes of addressing memory 
and a 2K-byte on-board cache memory. The 
LSI 2/40 can use the vendor's 12sK- and 
256K-byte RAM cards with error correction 
and control (Ecc). The Super 2 can 
accommodate as much as 1 M bytes of this 
memory on a nine-card, "split" chassis. In 
single-unit quantities, prices start at $5650 
with 64K bytes of RAM and at $11,400 with an 
MMU, a cache and 256K bytes of ECC RAM. 
Computer Automation, Inc., Irvine, Calif. 

Circle No 268 

32-BIT MINICOMPUTER. The Concept/32, 
said to be the first 32-bit minicomputer based 
on a single-slot CPU, includes a 16M-byte 
mapped memory management system, 
instruction look-ahead and floating-point 
arithmetic instructions. Also incorporated in 
the unit are a single-slot integrated memory 
module that combines 256 bytes of ECC MOS 
memory with refresh logic and memory 
controller functions and a single-slot 1/0 
processor that can handle 16 device 
controller subchannels and four external 
priority interrupts. The Concept/32 comes in a 
15-in.-high package and costs $25,000. 
Systems Engineering Laboratories, Ft. 
Lauderdale, Fla. Circle No 269 

LSl-11 SYSTEMS FROM ANDROMEDA 

162 

No matter what your LSl -11 system 
needs are, Andromeda can satisfy 
them. 

For example, the 11/M1 system shown 
on the right weighs only 14 pounds yet 
contains 102kb of mini disk storage 

Any size you want. 

(expandable to 389kb), 64kb of RAM, 
space for up to 16kb of EPROM , 4 serial 
ports, and the LSl-11 /2 CPU . All of this 
for less than $4000. While the 11 / M1 
will run the RT-11 operating system, it 
is best suited for dedicated applications 
where its small size but large processing 
power are needed . 

Near the other end of the scale is the 
11 / H23-DDF system shown at the left. 
The mobile enclosure includes the 
LSl-11 / 23 processor, 256kb main 
memory, 10mb of storage on the double 
density RK-05 cartridge disk and 
1.2mb on the double density floppy 
disks. This system also has 4 serial 
ports and 7 empty dual width slots for 
additional interfaces. The $22,500 price 
includes the video terminal shown , a 
150 CPS matrix printer, and the RT-11 
operating system. 

These are just two examples of the 
many LSl-11 based systems available 
from Andromeda. And the standard 
systems are just starting points; we 
will provide any combination of pack-

CIRCLE NO. 112 ON INQUIRY CARD 

age, processor, memory, interfaces, 
and peripherals to meet your require
ments. In addition to general purpose 
systems, we also have turnkey pack
ages for word processing , time-sharing, 
data acquisition, and graphics. 

We also provide individual boards, 
software and accessories to support 
LSl-11 systems. 
LSl-11, RT-11 , and RK-05 are trademarks of the 
Digital Equipment Corp. 

ANLli=tOMEO~ 

=~~~~"1~~ 
Canoga Park, Calif. 91304 ~ 
Phone: 213/709-7600 
TWX: (910) 494-1248 
Prices are domestic U.S.A. only. 
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Iii HOW FINDEX WON! 

Not a toy! 

F INDEX is a fully portable , inexpensive , 
feature-packed business computer designed 

for the professional. FINDEX uses the latest tech
nology: bubble memory, flat gas plasma display, 
built-in ao:132 column, plain paper printer. 

This terminal sized computer can have up to 2 
million characters of non-volatile solid state bubble 
memory mass storage, or up to 400,000 characters 
on an inexpensive built-in mini-floppy diskette drive ; 
random access memory from 64 kilobytes to 2 
megaby1es. It interfaces to a variety of peripherals, 
such as fast printers, or hard disk drives (up to 195 
megaby1es). 

It has 1/0 expandability: serial, parallel and S-100 
Bus interface is standard. Audio-cassette recorder 
jacks and acoustic coupler are optional. 

No sorting! 
FINDEX is programmable in easy to use Business 
BASIC. It supports also a full ANSI FORTRAN, 
COBOL 74 or a BASIC compiler, as well as a 
MACRO assembler. APL and PASCAL can be used 
too. The 26k BASIC includes a comprehensive file 
management capability. There is no loss of time for 

data to be sorted. As data is typed in, it is im
mediately entered in its proper place in the desired 
order: alphabetical, zip code, price, quantity, etc. 

MINI-MICRO SYSTEMS/October 1980 

FINDEX-No need for peripherals 

There is no loss of time for retrieving data either. 
The computer will access the requested data di
rectly without going through any lengthy search. 

Powerful! 
The FINDEX BASIC is the most extensive Z-80 
BASIC language available. 
•Direct access to CPU 1/0 ports (INP,OUT) ; 
• Ability to read or write any memory location 
(PEEK, POKE) ; 
• Matrices with up to 255 dimensions ; 
• Error trapping; 
•Fully formatted print output (tab, asterisk fill , float
ing$ sign, scientific notation, trailing sign, comma 
insertion, etc.); 
• Extensive string functions as well as complete 
mathematical functions ; 16 digit precision ; 
• Sequential files with variable length record; 
• Random files (record 1/0). 
• Linked keys (any string) indexed sequential files 
-no need for sorting! 
• Dynamically written variable length records and 
fields ; 
• Programs merging ; 
• Multiple statements on one line ; 
• Ability to call up to 10 assembly language sub
routines. 
Fully portable! 
FINDEX weighs 31 pounds (14 kg.) and can be 

CIRCLE NO. 113 ON INQUIRY CARD 

$6,980. 
Delivery: 30 days 

taken along in its carrying case on airplanes or in 
cars. Wherever you go FINDEX goes with you. Its 
battery back-up (optional) and built-in printer grant 
you independence from heavy peripherals. FIN DEX 
has the programming power of an expensive mini 
computer for a fraction of its cost. 

Acclaimed internationally in over 100 professional 
publications, FINDEX is used daily by banks, doc
tors, manufacturers, billion dollar corporations, pro
grammers, for accounting, billing, cost estimate, fill 
ing in of complex paper forms. Why not by you? 

r----------------, 
_ Send a FINDEX catalog. (Enclose $1 for 
postage and handling.) 
_ Send a FINDEX Operator's Manual. (En
close $30) 

Name _______ Title ____ _ 
Company ___ _________ _ 

Address ____________ _ 

City 
State _______ Zip Code 
Phone _______ ______ _ 

(Area code) (Number) 

D Send me a FINDEX. Check enclosed. 

Clip and mail to : FINDEX, 
20775 South Western Ave., Torrance, CA 90501 

L---------------1 
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interfaces 
and controllers 
SERIES/1 PRINTER CONTROLLER. The 
DLP-3300 line-printer controller for the 
Series/1 minicomputer emulates the IBM 4973 
attachment. It will operate in any single 
Series/1 1/0 slot and is compatible with IBM's 
RPS, EDX and CPS operating systems. The unit 
will support any printer using Centronics or 
Dataproducts interface standards. Price is 
$1950 in single-unit quantities. Datasystems 
Corp., San Diego, Calif. Circle No 270 

DX11-B REPLACEMENT. The model 8911 
channel-speed IBM interface for Digital 
Equipment Corp. a-Bus and Unibus 
computers is a functional replacement for the 
DEC DX11-B. Using an internal LSl-11 CPU 
instead of the external PDP-11 required by the 
ox11, the 8911 can emulate any standard IBM 
controller and respond to all 256 possible 
subchannel addresses. It can provide 
1 M-byte-per-sec. channel-speed communica
tion between any IBM selector, byte-mux or 
block-mux channel and multiple a-Bus and 

Unibus devices at distances as great as 1200 
ft. Price is $1 7 ,500 for the a-bus interface, 
$18,400 for the Unibus model. Austron Data 
Systems, Austin, Texas. Circle No 271 

BYTE-ORIENTED OMA CONTROLLER. The 
PD1-11 controller for DEC Unibus computers 
performs OMA data transfers to and from 
byte-oriented peripherals, such as printers, 
plotters, graphic terminals and plasma 
displays, at rates of BOK to 1 ooK bytes per 
sec. The quad-size board can also run in a PIO 
mode, which enables peripheral devices to 
look to the computer like DEC DL serial line 
units. OMA operation is half-duplex, bidirec-

tional; PIO is full-duplex. The PD1-11 uses 
RS422 receivers and drivers and can operate 
over distances as great as 3000 ft. at full 
speed. Price is $2150 in single-unit quantities. 
MOB Systems, Inc., Orange, Calif. 

Circle No 272 

AUTOMATIC INTERFACE CONTROLLER. 
The GA6SB, the most powerful member of a 
family of software-controlled automatic 
interface controllers, can interconnect as 
many as six devices, such as CPUS, modems 
and terminals. As many as five of its six ports 
can be masters; data rate is switch-selectable 
from 11 o to 9600 baud for master ports and 
unlimited for slaves. The 8085-based unit, 
which complies with RS232 and IEEE-488 
specifications, can switch as many as eight 
pins on the 25-pin EIA connector. A 
status-verification features enables remote 
operation. The GA6SB costs $2099 in 
single-unit quantities. Giltronlx, Inc., Palo 
Alto, Calif. Circle No 273 

General Electric Professional Large Screen TV Projection 

It earns your interest 
Whether you're trading government 
securities or presenting financial reports , 
General Electric Professional Large Screen 
Television Projectors provide a good return 
on your investment: big , bright , clear 
television pictures-available in either 
monochrome or full color-up to 25 feet 
wide , in either front or rear screen projection . 

At Mellon Bank , N.A., Pittsburgh (above 
left} , easily produced video presentations 
provide visibility to the entire board . At 
Merrill Lynch , New York , (above right). real 
time securities data is projected far faster 
than wall board displays. In virtually any 
application , General Electric Professional 

164 
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Large Sc reen Television Projectors bring 
new dimensions of effectiveness and 
efficiency to modern commercial and 
business information display . 

Get the video system that earns your 
interest-General Electric Professional Large 
Screen Television Projectors . Call 
J .P. Gundersen at (315) 456-2562 today. Or 
write General Electric Company (VDEO), 
Electronics Park 6-206, Syracuse, N . Y. 13221 . 

GENERAL. ELECTRIC 
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printers 

DOT-MATRIX PRINTER. Designed for 
continous duty in small-business, education
al, professional data-processing, industrial, 
laboratory and personal-computing applica
tions, the DIP-81 impact printer generates an 
upper- and lower-case character set in a 7 x 
7 or expanded 1 4 x 7 dot matrix. Other 
features include 1 oo-cps bidirectional printing, 
clean ribbon-cartridge loading and a low 
profile. The so-column unit uses bond paper 
in sheet, roll or fanfold form and includes a 
Centronics-compatible parallel interface. 
Price is $499 in single-unit quantities. DIP, 
Inc., Boston, Mass. Circle No 274 

SMALL PRINTER. Designed for portable and 
compact instrumentation readouts, the 
MP-2000 is said to be one of the smallest 
impact printers, measuring 11h x 2% x 31sAs 
in. and weighing 9 oz. The unit prints two 
12-column lines per sec. and uses a 4-bit BCD 
parallel interface. Price is $175, with quantity 
discounts available. International Technolo
gy Resource Corp., New York, N.Y. 

Circle No 275 

GRAPHICS PLOTTER. The model 100 
graphics plotter uses four-phase stepping 
motors for drum rotation and linear pen 
motion. The drum accepts a1h- x 11-in. paper, 
and the pen holder accommodates a variety 
of pens. Minimum line length is 0.004 in. An 
interactive digitizing mode enables direct 
entry of x-Y coordinate data corresponding to 
pen location into a computer. Also included is 
assembly language vector software support 
for aoao/aoa5, zao and 6502 microproces
sors. The model 1 oo can be interfaced to any 
computer through two parallel a-bit output 
ports and an a-bit input port. Price is $680 in 
single-unit quantities. STROBE, Inc., Moun
tain View, Calif. Circle No 276 
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54-IN. PLOTTER. The model 5400 54-in. 
drum plotter, which plots at 35 ips, 
accelerates at 4G and has a resolution of 
0.0125 mm, is intended for high-throughput 
CAD/CAM applications, such as automobile 
body design. The plotter's servo-motor drive 
system and dual 1 6-bit microprocessors 
enable an operator to define a window so that 
only the portion of a plot between specified x 

and Y limits is plotted. Plot time is indicated on 
an LCD display, which also reports the results 
of an automatic self-diagnosis sequence. 
Ballpoint, liquid-ink, nylon-tip and liquid-roller 
pens can be used. An RS232 interface 
provides for both local and remote operation 
with terminals and modems. The model 5400 
costs $33,900. Nicolet Zeta Corp., Concord, 
Calif. Circle No 277 

We'll restore your floppy 
disk drive to OEM specs 
and have it back in your. 

hands in 30 days: 

~ 
And we'll guarantee ~ 
it for 6 months. 

We're Trans Datacorp. the pioneer in 14" disk drive com
ponent remanufacturing We'll inspect every key compo
nent of your floppy and upgrade or replace your heads. 
spindles. motors and electronics to OEM specifications
and usually better than OEM. 

Every floppy disk drive is an individual . so we computer
test the critical dynamic functions with up to 70 different 
diagnostics to verify the integrity of your disk drive. And 
that's why we can offer the unprecedented six-month guar
antee on all parts and labor. 

If you use Shugart, Memorex, Pertee, IBM, CDC, MFE, or 
any other floppy ... call Randy Smith, (415) 591-5705. 

1717 Old County Road 
Belmont, CA 94002 

•after receipt of materials 

Dedicated to reducing disc maintenance 

Visit us at booth #226 Minicomputer/ 
Microcomputer Conference 
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ADD VIDEO DISPLAY! 
DIRECT ACCESS VIDEO MEMORY 
FOR THE PERFORMANCE MINDED LSl-11, PDP-11 USER ... 

The VIURAM family of video interfaces with advanced 
features makes your display 1/0 a natural extension of 
your computer software, not a choke point. Our direct
access display hardware, by avoiding cumbersome 
serial methods, provides maximum efficiency, FAST 
character and pixel thruput, and extreme ease of 
software design. BUS, CPU time spent in display 
refresh and update is held to an absolute minimum, 
freeing the computer for other tasks and freeing the 
software designer to concentrate on his application. 

Our Direct Display Interfaces are Used in: 
D Process Control Systems D High-Speed 
Computerized Tape Editing D Typesetting 

We have the comprehensive solution to your high
performance display needs Available Now. 

D Color, Monochrome 
D Alphanumeric, Graphic 
D Programmable or Fixed Character Set 
D Programmable or Fixed Format 
D Support Software 

If you are designing a video display capability into 
your system or are unhappy with the performance 
of your present unit, call us today! We'll show you 
some alternatives. 

D Terminal Emulation D Foreign Language 
Displays D Word Processing D Factory 
Production Control D Computer-Aided
Design D Many Other High Efficiency Display 
Applications 

Peritek 
Contact Tom Birchell at: 

3014 Lakeshore Avenue 
Oakland, California 94610 
(415) 465-9000 corporation 

Computer Technology Division 
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All other Mag Tape Controllers for 
PDP-11/VAX-11 just became 

.~. . yesterday's technology. 
I ·"·~I 

• J ·,~ 
• J • • 
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Because Aviv is first again with another major step in minicomputer 
peripheral technology ... the industry's first dual-density single-board 
mag tape controllerforPDP-1 rand VAX-11 ·users. 

Aviv is the company that introduced the first mag tape controller for 
LSl-11 's: .. as well as the first GCR mag tape systems for PDP-11/VAX-11 
and Nova/ECLIPSE:• Now, Aviv does it again with the new TFC-822 ... 
the industry's first dual density, mag tape controller on a single hex board 
for PDP-11/V AX-11 unibus computers. 
We didn't take out features ... we added them and still designed a smaller 
and more efficient controller. Features include: bit/slice technology; large 
FIFO data buffer; burst mode transfer; optional read/write of gapless tape 
and more. 
If you're a DEC user, Aviv's dual density, single board mag tape controller 
will enhance your total system. TFC-822 delivery is 30 days A.R.0 . 
Write or call Aviv for further information. 

CIRCLE NO. 117 ON INQUIRY CARD 

6 Cummings Park 
Woburn, Massachusetts 01801 
(617)933-1165 

•' Digita l Equipment Corporation 
• •' Data Genera l Corporation 
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printers 

THERMAL GRAPHIC PRINTER. This 
44-column thermal graphic printer for 
microprocessor-based systems incorporates 
a fixed head using thick-film linear dot arrays. 
MICROPLOT 44 is available ,in both desk-top 
and panel-mount versions that accept and 
plot analytical and computational data, print 
grids and scales, annotate the data with 
alphanumerics and print alphanumeric text 
both horizontally and vertically. Other 
features include individual dot addressing, 
enhanced vector plotting, 256-dot resolution, 
manual and programmable mode selection, a 
full 96-character ASCII set, double-height and 
double-density characters, IEEE-488, RS232C 
and parallel interfaces and internal self-test. 
Price in single-unit quantities is less than 
$1 ooo. Gulton Industries, Inc., East 
Greenwich, R.r. Circle No 278 

IBM-COMPATIBLE IMPACT PRINTER. The 
Telex 287C printer, which is plug-compatible 
with the IBM 3287/2, uses a Diablo 7 x 9 
dot-matrix printer mechanism to produce copy 
at 100 cps. It can function as one of as many 
as eight devices attached to an IBM 3276 
controller or a Telex 276 plug-compatible 
replacement or as one of as many as 32 
devices attached to an IBM 3274 controller. 
The 287C supports dynamic choice of either 
ASCll-B or EBCDIC input from two distinct 
sources. Internal buffer memory capacity 
ranges from 960 to 3556 characters. The 
287C performs microprocessor-controlled 
diagnostic routines. Price is $4395, with lease 
plans available. Telex Computer Products, 
Inc., Tulsa, Okla. Circle No 279 

QUIET BAND PRINTER. The model 6080 
band printer, intended for applications such 
as word processing, office information 
distribution and mainframe data processing, 
is enclosed in an acoustically padded cabinet 
that reduces operational noise to less than 60 
dB. The printer, which is compatible with the 
Centronics 6000 series, runs at 600 lpm. It is 
available with 48-, 64-, 96- and 120-character 
bands in a variety of easily changeable 

MINI-MICRO SYSTEMS/October 1980 

character sets. Price is $7695, with OEM 
discounts available . Centronics Data 
Computer Corp., Hudson, N.H. 

Circle No 280 

DOT-MATRIX IMPACT PRINTER. The model 
1000 +, a dot-matrix impact printer designed 
for small business and home computer 
systems, operates unidirectionally at 1 .25 

New Pralluc111 

lines per sec. It accepts single- or multi-ply 
paper rolls from :Y4 to 37/s in. wide and prints a 
3V3-in. line. Capacity is 40 columns at 12 cpi. 
The 1000+ prints the full ASCII character set 
and can print both single- and double-width 
fonts. Options include a 120-character buffer 
and a version that prints 64, 40, 32 or 20 
characters per line, selectable under software 
control. Eaton LAC, Riverton, Wyo. 

Circle No 281 

CIRCLE NO. 118 ON INQUIRY CARD 
167 



llew Praduals 

disk/tape 
HARD-DISK SUBSYSTEM. The model 16 
hard-disk subsystem provides 16M to SOM 
bytes of Winchester and 16M bytes of SMD 
bulk storage for the vendor's Series 5000 and 
aooo microcomputer systems. The drive also 
includes a controller that supports either 
direct memory access (OMA) or programmed 
1/0 (PIO) data transfer at maximum data rates 
of 1 .2M bytes per sec. Prices start at $1 o,ooo. 
Industrial Micro Systems, Orange, Calif. 

Circle No 282 

UNIVERSAL RECORDER. The model 4000 
universal recorder has RS232, TTY and a-bit 
parallel interfaces; an interface for Hewlett
Packard's gaxx series computers is optional. 
Serial data rates are selectable to 9600 bps. 
The unit is available in desk-top, rack
mountable or ruggedized configurations. 
Prices start at $2500 in quantities of 1 oo. 
Saylor Electronics International, Anaheim, 
Calif. Circle No 283 

FOUR-TRACK CASSETTE RECORDER. 
The model 4240-320 four-track cassette 
recorder has a transfer rate of 1 ooK bps per 

track, with an unformatted tape capacity as 
great as 8.6M bytes. The unit is available in 
an OEM configuration or with an intelligent 
8085-based controller to speed system 
integration. Prices start at $1250 in quantities 
of 1 oo. Saylor Electronics International, 
Anaheim, Calif. Circle No 284 

RS232 DATA RECORDER. The model 1000 

Datatape is a microprocessor-based record
ing device that provides nonvolatile mass 
storage for data associated with the RS232C 
and cc1n v.24 communications interfaces. 
Data and control signals can be recorded and 
later replayed at any of 16 data rates to 
facilitate analysis of communications link 
problems. Operation is independent of data 
code, line protocol, code level and parity for 
both synchronous and asynchronous data 
links. Prices start at $5000. International 
Data Sciences, Inc., Lincoln, R.I. 

Circle No 285 

40M-BYTE WINCHESTER. The model 6173 
a-in. Winchester-disk drive provides a 
data-transfer rate of BOOK bytes per sec. and 
a data-access time of 50 msec. Other 
features of the 40M-byte, three-disk system 

include an MTBF of 1 o,ooo hr., a brush less oc 
motor directly driving the disk spindle and an 
SMD interface. ANSI-type and host bus 
interfaces will also be available. Prices start 
at $3600 in single-unit quantities. BASF 
Systems, Bedford, Mass. Circle No 286 

8-IN. WINCHESTER SUBSYSTEM. The 
MSC-81 oo disk-storage subsystem combines 
19M bytes of 8-in. Winchester mass storage 
with a 1 M-byte floppy-disk drive backup, an · 
intelligent controller-formatter and a universal 
IEEE-488 or Ls1-11 interface. The 7-in.-high 
subsystem, which can be mounted in a 
standard 19-in. rack, is said to be the first to 
use a single controller and a single power 
supply for both drives to reduce size and cost 
and increase reliability. The MSC-81 oo costs 
$9250 in single-unit quantities. Microcom
puter · Systems Corp., Sunnyvale, Calif. 

Circle No 287 

DISK SYSTEMS FOR DG MINIS. The 3100 
Series disk-storage systems for Data General 
Nova and Eclipse minicomputers use a 
microprocessor-based, single-board control
ler to emulate DG's 6057, 6060 and 6061 disk 
systems. The controller, which mounts in a 
single 1/0 slot in the computer's backplane, 

PRINTRONIX +TEKTRONIX 
the perfect match! 
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C&TE has a secret to its service . It's Mary Caughman 
Mary and her crew literally wait for you to call ~or 

microcomputer parts between 8·5 Central Time . It's her 
job to take y.our order for DEC'"system parts and get 
them out as last as physically possible . And she has 

many flights a day out of Pensacola, Florida to 
accomplish her mission . You can depend on Mary 

to get your order on the first flight available . 
Give her a try . 

• Mary has parts not even the manufacturer can 
deliver That 's because C&TE carries an inventory 

you 'd envy . 

• C& TE buys 1n big quantiles and shares the discounts 
with you . Many items are priced under manufacturer's 

list. So don 't call them. 

Call Mary (904) 434-1022 

COMPUTER 
~ & TERMINAL ij,jC..iijiiii,,,.iiiiii.iiiii.iiiiiiiii.iiiiiiiiiiiiiiiiiiiiiiiiii 

EXCHANGE 11 4 E Gregory Street Pensacola FL 32501 
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Now Tektronix Graphic CRT's can be happily wedded 
to your Printronix printer/plotter - P150, P300 or P600. 
TRILOG's efficient little matchmaker, 
the Graphics Adapter Board - GAB for short - plugs right 
into the spare card slot in your Printronix unit. In seconds 
you'll get hard copies of the images from one or two 

Tektronix Graphic CRT's while 
retaining all the Printronix normal 
printing/plotting functions. And 
GAB's special switch-selectable 

mode reduces the image size to 
fit on 8112'' x 11" paper - for a 
beautiful reflection of their 
love's affection! 
Contact your Printronix/TRILOG 
distributor or call TR/LOG direct 
at (714) 549-4079. 
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enables a user to daisy-chain as many as four 
CDC Storage Module Drives-either SOM, 
300M or 675M bytes each-for a total 
capacity of as much as 2700M bytes per 
system. Other features include an external 
multiplexor and multiplexor panel. Prices start 
at $20,500 for a 300M-byte system and 
$13,000 for an SOM-byte system. System 
Industries, Sunnyvale, Calif. Circle No 288 

TAPE-CARTRIDGE SYSTEM. The model 
4000A 1/4-in. magnetic-tape cartridge system 
provides a formatted data capacity of more 
than 24M bytes and an average data 
throughout of 20K bytes per sec. Other 
features of the one- or two-drive system 
include average data-transfer rates greater 
than 20,000 bps (150,000 bps maximum) and 
6400- or 1600-cpi ANSI compatibility with 
Hewlett-Packard, Tektronix and other IEEE-
4SS desk-top computers. The 4000A is 
available in either free-standing cabinets or 
19-in. rack mounts. Prices start at $3995. 
Dylon Corp., San Diego, Calif . 

Circle No 289 

PAPER TAPE READER/TRANSMITTER. 
The model 612 can read five- to eight-level 
paper tape and transmit seven to 11 frames 
per character at 50 to 9600 bps. Other 
features include starting and stopping on 
character at all speeds; choice of manual 
control or x-on, x-off; 90V to 260V, 50- to 
60-HZ power; and even, odd or no parity. The 
model 612 is available in desk-top and 
rack-mount enclosures. Prices start at $656 
to $779 in single-unit quantities. Addmaster 
Corp., San Gabriel, Calif. Circle No 290 

MICRO-BASED DATALOGGER. The model 
DL-42 microprocessor-controlled data logger 
records digital information on a Phillips-type 
cassette in ASCII, BCD, alphanumeric and 
binary formats. Weighing 5 lb. and measuring 
s1h x 9 x 6 in. , the unit can record as many 
as 1 o,ooo ASCII characters. Options include 
an RS232 output with selectable data rates of 
11 o, 300, 1200, 2400, 4SOO and 9600 baud. If 
required, the device can output data directly 
to a terminal or printer. Prices start at $1195. 
A. D. Data Systems, Inc., Rochester, N.Y. 

Circle No 291 
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INTELLIGENT DISKETTE SUBSYSTEM. 
The model 4S intelligent floppy-disk system 
stores as much as 3.2M bytes of data in 

IBM-compatible 26-, 1 5- or s- sector-per-track 
schemes. Other features include an RFS 4S1 o 
dual-head master drive, providing 1 .6M bytes 
of unformatted data per drive, an on-board 
microprocessor-based controller-formatter, 
diskette-to-diskette copy and an access time 
of 3 msec. track-to-track. The rack-mountable 
device costs $1197 in small OEM quantities. 
Remex Division, Ex-Cell-O Corp., Irvine, 
Calif. Circle No 292 

It's axlomatlc why our low cost electrosensltlve 
printers and plotters have outsold all the rest 

Our electrosensitive EX801 printers 
and EX820 plotters are mighty good 
looking. But that's just the frosting 
on the cake. They' re also tough 
little work horses, printing day in, 
year out in the severest of environ
ments. No ribbons or print heads to 
change. When the buzzer rings, just 
change paper. Available as a com
plete printer in stand-alone cabinet, 

or in stripped down modules for 
inclusion in your own chassis. Choose 
the interface you need: RS232C/20Ma 
serial, Centronics parallel, high speed 
serial, Apple, Pet, TRS·80, IEEE 488· 
and more. Worldwide service in 18 
countries . We 've delivered over 
12,000 ·twice as many as all others 
combined. 

AXIOM CORPORATION 

5932 San Fernando Road, Glendale, CA 91202 
(213) 245-9244 • TWX: 910·497-2283 
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Compumart's new 36-page cat
alog is devoted entirely to DEC 
LSI-11/2 and LSI-11/23 systems. 
Besides DEC. this catalog ot!ers 
a wide range of proven DEC 
compatible hardware and soft
ware to configure your system 
from manufacturers like: 

WP SRTUR~ 
National 
Semiconductor 
Corporation 

)Xy!ogical 

This catalog is FREE it you write 
us on your company letterhead 
or send us your business card 
$2.00 otherwise. 
Compumart. Selling computers 
since 1971. 

COM PU MART 
270 Third Street, 

P.O. Box 568, Dept. 404, 
Cambridge, Ma. 02139. 
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DATA ENTRY. Designed to replace 
key-to-disk systems, the LOBOL data-entry 
program is compiled on an HP3000 and 
downloaded to an HP2645 or HP2649 terminal 
via a procedure call in the user's application 
program. The data-entry program then runs 
entirely in the terminal , providing validation , 

I calculation , table look-up and file manipula-
tion without accessing the host CPU. When a 

I 
batch of data is ready, it is transferred to the 
host program through another procedure call. 
LOBOL also includes the TNET communica
tions system, a protocol that is claimed to 
reduce the communications overhead of the 
host HP3000. The one-time license fee is 
$7500. Pantechnic, Oakland, Calif. 

Circle No 293 

coc1e and balance-sheet column code. 
Outputs include trial balances , balance 
sheets , income statements and department 
income statements . Departmental and 
summary income statements show current 
and year-to-date amounts , percentages by 
category and year-to-year comparative data. 
Price is $129, including a manual , an 
installation guide and an 8-in. diskette. Micro 
Architect Inc., Arlington , Mass. 
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DATA BASE MANAGEMENT. The Business 
Data Base System for the TRS-80 computer 
enables users to define and build data bases 
for inventory control , general ledger 
accounting , accounts receivable and ac
counts payable. Fields can be manipulated to 

GENERAL LEDGER. The GL general-ledger format hard-copy reports and present status 
system, which uses a double-accounting displays; report formats can be filed for later 

I method , requires a TRS-80 model 11 use. Data can also be searched and sorted . 
microcomputer running under the TRsoos 1.2 The system, which has a built-in file catalog , 
operating system, a 132-column printer, dual is compatible with the TRSDOS, NEWDOS and 
disk drives and 64K bytes of RAM. The chart 3.0 oos operating systems. It requires 32K 
of accounts contains five -digit account bytes of RAM and a single disk drive and can 

I 

numbers, account descriptions and current, support multiple-disk systems . Price is 
year-to-date and budget balances. The user $89.95. Charles Mann & Associates, Yucca 

J specifies account type , master/sub-account __ v_a_11e_y_._c_a_1_if. _______ c_i_rc_1e_ N_o_ 2_9_s __ 

The Atlas UPC. (Dis)connect! Anything less is power pinching, 
anything more 1s extravagant! 

Inexpensive and Ineffective: Regulators and Transformers. 

Affordable and Guaranteed: Atlas UPC. 

costly and overklll: UPS. 

Regardless of other 
power conditioning 
technologies making 
strong (and often exag
geratedl claims promis
ing "total protection," 

" complete effective 
ness" and "99.5% clean 
power," only the Atlas 
UPC! Uninterruptibte 
Power conditioner has 
the stored energy to 
bridge light flickers. 
Only the Atlas UPC 
generates totally new, 
perfectly clean, inde
pendent and dedicated 
computer power. And 
only Atlas guarantees 

100% clean computer 
power regardless 
of utility problems 
and line disturbances. 
It's no wonder that over 
half of all Atlas UPC 
installations replace 
ineffective or 
inadequate power 
technologies. 

Write or call for more 
information including 
power technology com
parisons and detailed 

UPC literature. 
-It 

~" ... 
.,~ 
ENERGY SYSTEMS 

Home Office: 94S7 Rush Street. South El Monte. CA 91733 Phonel213l S7S-07SS 
Regional centers: Boston 1617! 492-2S2S Chicago 13121372-2237 
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Heyco Nylon Tenninal Bushings. 
The low-cost easy way for fully insulated, quick 
connection or disconnection of wires through panels 
or housings. Choose 1, 2 or 3 terminals in 8 colors for 
color coding. Choice of solder, double male or crimp 
terminals which mate with 3/1s " or 1/4" standard 
female quick-connect contacts. Ideal for use in 
control devices, motors, appliances , data processing 
equipment , vending machines, whatever. 

~ U.L. Recognized. ~ Approved 

Free Samples on Request. 

HEYMAN MANUFACTURING COMPANY 
KENILWORTH, NEW JERSEY 07033 WAUKESHA, WISCONSIN 53187 
(201) 24~2345 •TWX: 71(>.996-5986 (414) 542-7155 •TWX: 91G-26~3668 

Call Toll-Free (800) 558-0917 except from Wisconsin . 
If calling from Wisconsin use (800) 242-0985 

~· 
CIRCLE NO. 123 ON INQUIRY CARD 

337 

MINI-MICRO SYSTEMS/October 1980 



JOB ACCOUNTING. Written in RPG-II, the 
Job Accounting/34 System for the IBM 
System/34 tracks job and print time by 
procedure , user 10, device, date and time. 
Users generate management reports by 
defining report contents, sort order and 
control breaks. Applications include client and 
department billing, scheduling and installation 
management. One-time license fee is $435. 
Calvin P. Allyn & Associates, Boston, Mass. 

Circle No 296 

PROJECT SCHEDULING. Critical Path 
Method (CPM), an interactive project
management program that can produce 
graphics diagrams of the sequence of tasks 
governing a project on a line printer or 
terminal, runs on DEC PDP-11 , DEC-10, DEC-20 
and Honeywell Series 60 Level 66 computers. 
Written in FORTRAN , the system tracks 
multitask projects comprising as many as 
3000 activities and generates 1 2 reports, 
including a list of activities that are on or 
behind schedule, a summary of activities to be 
worked on during a given period, a tally of 
available resources and a running account of 
costs. Reports can be modified interactively 
to suit a user's need. A user can obtain 

separate reports for critical, targeted or 
milestone activities , receive separate reports 
for each department, sort reports on any 1 4 
fields and specify time windows to select 
subsets of activities. Purchase price is 
$1 0,500. Technical Economics, Inc., 
Berkeley, Calif. Circle No 297 

NETWORK OPERATING SYSTEM. The 
NOS.2 disk-based operating system includes 
a networking module, which enables several 
microcomputers to share disks and a printer. 
The system provides a command language, 
error-checking-and-recovery facilities, public 
and private files , help files, printer spooling, 
disk paging and a desk calculator facility . 
Procedure files can call other procedure files 
and can call themselves recursively. NOS.2 
runs on Z80 and 8080 microprocessors and is 
said to be upwardly compatible with the CP/M 
operating systems. Cambridge. Develop
ment Laboratory, Watertown , Mass . 

Circle No 298 

APL INTERPRETERS. The APLILW and 
APLILWSF APL interpreters for Prime 50 
computers provide as much as 31 M bytes of 
work space per user. All APL operators, 

TEST DRIVE THE 
NEW MADZAR Z. 
THE LOW MILEAGE, 
HIGH PERFORMANCE 
MODEM.$117 

The Madzar 29600. 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 3M , 
Western Electric, Sperry Univac, and G.E. to name a few. 

•Up to 9600 BPS• Up to 10 mile range• Self Test• Transmit & 
Receive Indicator• Power Indicator Light• Only $117 @50 pcs to 
$167 unit quantity. 

M 
MAD ZAR 

system variables, system commands and 
I-Beam and system functions are included. 
The APLILWSF file system provides compo
nent files, as well as binary sequential and 
ASCII sequential files. Files created by other 
language processors, such as FORTRAN, 
COBOL, RPG, BASIC, PL/1 and Pascal. can be 
read from APL/LWSF, using the sequential file 
access functions, and files designed to be 
processed by non-APL languages can be 
created. MIPS Software Development, Inc., 
Pontiac , Mich. Circle No 299 

SCREEN MANAGEMENT. The E-CODE 
language, which runs on a PDP-11/03 
computer under the RT-11 operating system, 
provides screen management for the DEC 
VT-1 oo terminal. Designed to support four 
VT-1 oos and an LA-120 printer, E-CODE 
supports concurrent key-to-disk, data-entry, 
data-edit and record-managment functions. 
Features include structured programming, 
virtual memory of as much as 6M bytes and 
provisions for validating operator input in 
character or block mode. Multifile capabilities 
enable independent data file manipulation 
from each attached terminal. Price is $850 in 
single-unit quantities. MCPC Systems, 
Minneapolis , Minn. Circle No 300 

Dealer Inquiries Invited. For further information call 
or write MADZAR Corporation, 37490 Glen moor Dr., 
Fremont, CA 94536, (415) 794-7400. CORPORATION CIRCLE NO. 124 ON INQUIRY CARD 
CIRCLE #65 FOR IMMEDIATE INTEREST. 
CIRCLE #66 FOR INFORMATION ONLY 
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FILE MANAGEMENT. PFAS, running in 6K 

bytes of memory on 1.5 or 11.0 ucsD Pascal 
systems, enables programs to access data 
with user-defined keys . Functions include file 
creation, opening of existing files, addition of 
records to a file randomly or sequentially by 
key , retrieval of records randomly or 
sequentially by key , sequential reading 
beginning with any record and changing of 
records already in a file . On-line record and 
key deletion and retrieval of records by partial 
key are options. PFAS routines, contained in a 
Pascal code unit, are linked to the user 
program using the system linker. A single-site 
license costs $1 oo for thP, standard version 
and $150 for the version with options. C.J. 
Wigglesworth Software, Cardiff , Calif. 

Circle No 301 

FORTRAN-CALLABLE GRAPHICS. GP-10 , 
a package of FORTRAN-callable graphics 
subroutines that provide basic plotting 
capabilities , runs on DEC PDP-11 computers 
and works with Tektronix-compatible graphics 
peripherals. MOVE, DRAW and POINT routines 
are available in device and virtual 
(user-defined) coordinates and in absolute 
and relative modes. Utilities are included for 

displaying text at any point, defining dashed 
lines and for doing interactive graphics. Hard 
copies of images produced on a graphics 
terminal can be obtained via graphics 
memory readback routines. Syscon Design 
Inc., Manhattan Beach, Calif. Circle No 302 

MULTI-USER APL. AlphaAPL, a multi-user 
APL for the Alpha Micro computer, is intended 
for financial and scientific work. Running 
under the Alpha Micro operating system, the 
language can be used with ASCII or APL 
terminals. Assembler subroutines can be 
called directly from an APL program. The 
package, including the APL language, a user's 
manual and assembler subroutine develop
ment aids, costs $500. Softworks Ltd., 
Chicago, Ill. Circle No 303 

REPORT GENERATOR. REX/3000, a report 
generator program and language for the HP 
3000 Series computer, is designed to 
facilitate application system development. 
The package performs housekeeping 
functions , such as opening and closing data 
bases and files or testing for end-of-file 
conditions, without user intervention. Users 

---OS-I---
THE FIRST IN A NEW GENERATION OF 
MICROCOMPUTER OPERA TING SYSTEMS 

FEATURES: 

can access combinations of data bases, data 
sets and files during report preparation and 
produce multiple reports on a single pass 
through the data. A single-machine license 
costs $8500, and an annual maintenance and 
enhancement costs $850. A 45-day trial is 
available for $150. Gentry, Inc., Oakland 
Calif. Circle No 304 

Mini-Micro Systems receives 
dozens of news releases each week 
about new software products that 
may not warrant the detail included 
in the foregoing New Software 
section . Nevertheless, we don't 
want to deny readers the opportun
ity to get more information about 
the latest software developments. 
Toward that end, we offer the 
following brief entries, compiled 
and edited by Malcolm L. Stiefel, 
contributing editor. 

OPERATING SYSTEMS. Microcobol, Inc., 
Longwood, Fla., offers an operating system 
for the DEC PDP-11 computer. Circle No 
412 ... Lifeboat Associates, New York, 
N.Y., provides a CP/M operating system for 

AOSOn 
A NOVA • 4/X? 

Wild Hare's 
• Single process (multiple user) operating system 

• Optimized to the Z-80's full instruct ion set 
MTSS Provides NOVA® Users 

• Hierarcha l-type fi le system with complete 

security (a UNIX ®-like structure) 

• Device independent 1/0 
• A powerful Command Line Interpreter 

• Included: 

Assembler, Ed itor, Debugger, Linker-Loader 

• Over 30 utility programs 

• CP/M ® Adapter 

runs ex ist ing CP/M ® software 

• Utilizes a cu rrent CP/M ® BIOS for initial boot 

• 285 page User Manual 60 page Introduction 

PRICE $249.00 OEM PRICING AVAILABLE 

COMING SOON: 
• OS-2 A mu lti-task ing OS-1 operating system 

• "C" Compiler full version, Z-80 opt im ized 

• A network module 
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® Digital Research ® Bell Laboratories 

SOF WARE LABS 
Telephone ( 415) 493-8186 

735 Loma Verde Palo Alto, California 94303 
CIRCLE NO. 125 ON INQUIRY CARD 

With Multi-User Capabilities 
DG users now have a chrnce 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 anymore 
MTSS provides all of the standard RDOS features for up 
to 16 users simultaneously and each user 1s totally in
dependent Users may edit. compile and execute pro
grams written 1n FORTRAN IV. FORTRAN V. ALGOL. BASIC. 
MACS. etc 
This means no software rewriting is necessary No new 
operating system need be installed 
More importantly. MTSS supports all NOVA• 's as well 
as ECLIPSE "'s so no expensive hardware upgrade 1s 
required 

Now Data General Users 
Have A Choice! 

CIRCLE NO. 126 ON INQUIRY CARD 
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the Durango F-85 computer. Circle No 
413 ... Harris Corp., Fort Lauderdale, Fla., 
unveils a new version of its Vulcan operating 
system for its Series 1 oo , 500 and 000 
computers. Circle No 414 ... American 
Microsystems, Inc., Santa Clara, Calif ., 
introduces an · operating system for Intel , 
Motorola, Texas Instruments and Tektronix 
microprocessor development systems. Circle 
No 415 

DEVELOPMENT AIDS. Computer Applica
tions Research, London, England, releases 
a COBOL compiler for the Alpha Microsystems 
microcomputer. Circle No 416 ... 
Modcomp, Fort Lauderdale, Fla., adds a 
FORTRAN compiler for its Classic Series 
computer. Circle No 417 ... Ampersand 
Corp., York, Pa., announces an IBM-1130 to 
IBM Series/1 FORTRAN-conversion program. 
Circle No 418 ... Hewlett-Packard, Palo 
Alto, Calif. , brings out a Pascal compiler for its 
model 64000 microprocessor development 
system. Circle .No 419 ... Motorola Semi
conductor Products, Inc., Phoenix, Ariz., 
introduces a BASIC compiler for its M6809 
microprocessor . Circle No 420 ... 
Datapoint Corp., San Antonio, Texas, offers 
a BASIC interpreter and Teletype emulator for 

its model 1500 business computer. Circle No 
421 ... Ruben Engineering Corp., Cam
bridge, Mass., announces a cross-assembler 
and linker for the M68000 that runs on the DEC 
PDP-11 s . Circle No 422 ... Stoneware 
Microcomputer Products, San Rafael , 
Calif., offers a macro library that works with 
Microsoft, Digital Research and Computer 
Design Labs macro assemblers running on 
Z80 or 8080 microprocessors. Circle No 
423 ... Corion International, Newport 
Beach, Calif ., unveils a series of development 
tools for System Engineering Labs 32 Series 
computers. Circle No 424 

UTILITIES. Raxco Inc., Palm Beach, Fla., 
announces enhancements for its RABBIT 
computer time-accounting package, which 
runs on DEC PDP-11 and VAX computers . 
Circle No 425 ... Signal Technology, Inc., 
Santa Barbara, Calif., offers a computer 
time-accounting system for the VAX-11 1780. 
Circle No 426 ... Logicaid Ltd., Nepean, 
Ontario, provides a sort package for the DEC 
PDP-11 running under the RT-11 operating 
system. Circle No 427 . .. Computhink, 
Sunnyvale , Calif. , adds asynchronous 
communications software to its Minimax 
small business system. Circle No 428 ... 

Complete development packages for: 
• INTEL 8086/8088 

8080;8085 
8048/8748 

Includes: 

• ZILOG Z8000 Z80 
•MOTOROLA 6809 6800 to 6803 

• Cross Assembler • Linker 
• Librarian • Downloader 

Operates with DEC operating systems on: 
• PDP-11 • LSl-11 •VAX 

Also: IPEX-Diskette Utility for PDP-11, 
in ISIS format 

Cost effective with prices starting at only 
$1,695. 

Computer Systems Consultants, Tuscon, 
Ariz. , brings out a routine to create display 
formats on HP 264X terminals attached to HP 
1 ooo series computers . Circle No 
429 ... FD Systems, Inc., Houston, Texas , 
offers memory diagnostics and disk-file repair 
software for Altos computers running under 
the CP/M operating systems. Circle No 430 

WORD-PROCESSING AND DATA MAN
AGEMENT. EEC Systems, Sudbury, Mass., 
announces a word-processing and record
management system for DEC PDP-11 and VAX 
computers . Circle No 431 ... Lifeboat 
Associates, New York, N.Y ., introduces a 
word-processing and report-generating pack
age for 8080- and z00-based microcomputers 
running under CP/M. Circle No 432 ... Data 
Processing Design, Placentia, Calif ., adds 
new features to its Word-11 word-processing 
program for the DEC PDP-11 computer. Circle 
No 433 ... NBI, Boulder, Colo. , extends its 
word-processing software to run on its 
System 8 and System 64 computers. Circle 
No 434 ... Micro Data Base Systems, Inc. , 
Lafayette, Ind ., upgrades its MOBS data base 
management system with a query system and 
report writer, Circle No 435 ... and a 
transaction-logging and crash-recovery rou-
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tine Circle No 436 ... Berman Associates, 
Sterling , Va., offers a demonstration package 
for its Omnidata data management system 
that runs on the PDP-11 under the RT-11 and 
TSX operating systems. Circle No 437 

BUSINESS APPLICATIONS. Logical De
sign Corp., Southfield , Mich., announces an 
accounts-receivable system for Burroughs 
CMS computers . Circle No 438 ... 
Hewlett-Packard Co., Palo Alto, Calif ., offers 
an accounting package for its model 250 

. small business computer. Circle No 
439 ... Retail Sciences, Atlanta , Ga ., 
introduces an accounting and inventory 
system for the Apple 11 computer, Circle No 
440 ... and a general ledger system for 
accountants and service bureaus that 
runs on 0000- , 8085 - and z00-based 
microcomputers. Circle No 441 . . . Sperry 
Univac releases an order-processing and 
inventory-control package for distribution 
centers and public warehouses that runs on 
its V77 minicomputers. Circle No 442 ... J . 
Baker & Associates, Inc., Wheeling , Ill , 
updates its warehouse-distribution application 
package. Circle No 443 ... Desk Top 
Financial Solutions, Inc., Spotswood , N.J., 

brings out a financial-planning system for the 
Canon BX-1 computer. Circle No 444 ... 
Custom Tailored Software, Inc., Wayne, 
N.J., unveils three packages for the Radio 
Shack TRS-80 computer: one for a business 
school , Circle No 445 ... another for a 
chiropractor's office, Circle No 446 ... and a 
third for large apartment complexes , Circle 
No 447 .. . Transcomm Data Systems, 
Inc., Pittsburgh, Pa., provides a package for 
catalog showroom management that runs on 
the DEC PDP-11 and VAx-11 /100 computers . 
Circle No 448 ... SOS, Venice , Calif. , has a 
billing , word-processing and financial
applications package for law offices that runs 
on its model 420 small business system. 
Circle No 449 . .. Sarig Business Sys
tems, Inc., Reading , Pa., offers a stockholder 
accounting package for the IBM System 34 
computer. Circle No 450 

OTHER APPLICATIONS. Tektronix, Inc., 
Beaverton, Ore., introduces a statistical 
package for its 4050 series computers . Circle 
No 451 ... Management Science Associ
ates, Inc., Pittsburgh, Pa., offers statistical 
routines for the DEC VAX-11 /780 computer. 
Circle No 452 .. . Integrated Software 
Systems Corp., San Diego, Calif., offers a 

New sar1ware 

program that interfaces its Disspla and 
Tell-A-Graf graphics-manipulation software 
with the APS-5 and APS-Micro 5 phototype
setters. Circle No 453 . . . Perkin-Elmer 
Computer Systems Division, Oceanport, 
N.J ., provides a mechanical design and 
drafting package for its model 3220 and 3240 
minicomputers. Circle No 454 . .. Plessy 
Microsystems, Gaithersburg, Md., unveils a 
signal-processing routine for its Miproc-16 
computer . Circle No 455 ... California 
Computer Products, Anaheim , Calif ., brings 
out a package that converts data from 
line-printer output format to microfiche output 
format , for use on its model 930 controller. 
Circle No 455 ... Com Dev, Inc., Sarasota, 
Fla ., announces a PARX traffic-analysis 
package for its Callquest SMDR processor. 
Circle No 457 ... NCR Comten, Inc., St. 
Paul , Minn., offers an x.25 interface for its 
model 3600 communications processing 
system . Circle No 458 . . . Memorex Corp., 
Santa Clara, Calif ., adds terminal-handling 
software and an updated operating system 
for its model 1380 communications controller. 
Circle No 459 ... Structural Dynamics 
Research Corp., Milford, Ohio, introduces 
machine-tool tape-conversion routines and 
NC part-programming systems for its HI-PRO 
manufacturing system. Circle No 460 

PURCHASE 112-24 MONTH FULL 136 MONTH 
PLAN OWNERSHIP PLAN LEASE PLAN EXCLUSIVELY FOR 

PURCHASE PER MONTH 
DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS. 

LA36 DECwriter II . .. . ..... $1,695 $162 $ 90 $ 61 
LA34 DECwriter IV . . . . . . . . . 1,095 105 59 40 
LA34 DECwriter IV Forms Ctrl. 1,295 124 69 47 
LA120 DECwriter Ill KSR . . . 2,495 239 140 90 
LA180 DECprinter I . . . . . . . . 2,095 200 117 75 
VT100 CRT DECscope .. .. .. 1,895 182 101 68 
VT132 CRT DECscope . . . . . . 2,295 220 122 83 
DT80/1 DATAMEDIA CRT . . . 1, 995 191 106 72 
Tl745 Portable Terminal . . . . 1,595 153 85 57 
Tl765 Bubble Memory Terminal 2,595 249 146 94 
Tl810 RO Printer . .. . .. . .. . 1,895 182 101 68 
Tl820 KSR Printer . . . . . . . . . 2,195 210 117 79 
Tl825 KSR Printer . . . . . . . . . 1,595 153 85 57 
ADM3A CRT Terminal . . . . . . 875 84 47 32 
ADM31 CRT Terminal . . . . . . 1,450 139 78 53 
ADM42 CRT Terminal . . . . . . 2,195 210 117 79 
QUME Letter Quality KSR . . . 3,295 316 176 119 
QUME Letter Quality RO . . . . 2,895 278 155 105 
HAZELTINE 1420 CRT . . . . . . . 945 91 51 34 
HAZELTINE1500CRT .. .... 1,195 115 64 43 
HAZELTINE 1552 CRT . . . . . . 1,295 124 69 47 
Hewlett-Packard 2621A CRT . 1,495 144 80 54 
Hewlett-Packard 2621 P CRT . 2,650 254 142 96 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS • MODE MS • THERMAL PAPER 

RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 
PROMPT DELIVERY • EFFICIENT SERVICE 

CIRCLE NO. 129 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/October 1980 

DEC and s - 100 BUS 

A REEL BARGAIN! 

TRANSPORT 
FORMATIER 
CONTROLLER 
CABLES 
WARRANTY 

ntl'7 

$ 4495 QUANTITY ONE 
PLUS TAX 

,,.. 1/i' Reel to Reel Tape Transport Subsystems (Proven technology') 
,,.. Self Loading 101/i'. 8'/i' and T' Reels (Auto-loading that works') 
,,.. IBM and ANSI Interchange Compatib1l1ty (An End-User must ') 
,,.. Phase Encoded Formatted Tran sports (The Reel real world 1) 
,,.. 25 1ps Speeds and Up (System flex1b1hty') 
,,.. Single Slot PDP-11, UNIBUS lntertace (Savings') 
,,.. Single Slot LSl-11. Q BUS lnter1ace (Proven design available NOW') 
,,.. S-100 BUS lnte r1ace (Reliable Mega-Disk Back-Up and Interchange') 
,,.. LOW COST RELIABLE TAPE SYSTEMS (Remarkable') 
,,.. Dealer and OEM Inquiries Welcomed (We're serious') 

111 dlvl1 lon o f 
OMN I COMPUTER CORPORATI ON, BOX 163 - San Juan Capistrano CA 92693 (714) 661-6664 
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DISK STORAGE SYSTEM. The oo 40/50 
series disk storage system for PDP-11 unibus 
processors is described in a brochure. The 
four-page publication details interface and 
software compatibility. The catalog also 
includes a diagram of a typical configuration, 
and a table of specifications and compari
sons of the seven systems in the series. 
DIVA, Inc., Eatontown, N.J. Circle No 305 

INTEGRATED CIRCUIT PRODUCTS. A line 
of analog, digital, horological and micro
processor integrated circuit products is 
described in a product guide. The 30-page 
catalog, which lists applications and 
specifications, includes information on data 
acquisition components and systems ; 
memories, microprocessors and development 
systems; multiplexors and switches; and 
discrete MOS and bipolar transistors. lntersll, 
Inc., Cupertino, Calif. Circle No 306 

DATA ACQUISITION SYSTEMS. A line of 
data acquisition systems is detailed in a 
catalog. The 12-page publication describes 
subsystems and computer interfaces and 
includes specifications, charts and ordering 

information. Phoenix Data, Inc., Phoenix, 
Ariz. Circle No 307 

BUTTERFLY ARITHMETIC ARCHITEC
TURE. An FFT (fast Fourier transform) 
butterfly arithmetic architecture is detailed in 
an application note. The 14-page publication 
explains the DAU (data arithmetic unit) 
architecture and presents the four cycles of 
the butterfly sequence in a color-coded 
computational diagram . The text also 
includes block diagrams, a flowchart and a 
tir.iing diagram. TRW LSI Products, El 
Segundo, Calif. Circle No 308 

MICROCOMPUTER INTERFACES AND 
DATA ACQUISITION MODULES. A line of 
microcomputer interfaces, data acquisition 
modules and accessories is described in a 
catalog. The 20-page brochure covers Alo 
converters , remote controller computer 
interfaces, addressable PET printer adaptors, 
simultaneous multiple-input connectors , 
temperature probes and connectors. The 
catalog also includes an order form and a 
dealer listing. Connecticut Microcomputer, 
Inc., Brookfield, Conn. Circle No 309 

WANTED 
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INTERESTED. QUALIFIED, 

COMMI'ITED OEM'S 
AND DEALERS ........................ 

YOU supply the commitment 
and industry expertise 

WE supply a high technology 
line of micro and mini computer systems 

and total hardware support. 
We are very eager to show you our two new 

families of multi-user computer systems, 
JUST ASK!! 

Associate with a solid 12 year old company 
that is interested in working with you to help 
build a successful and rewarding business. 

For further details call or write: 
Roy Bettenhausen director of marketing 

l"l"l't 4448 Piedmont Avenue 
Digital U.1.1 Oakland, CA 94611 
Microsystems. (415) 658-8532 

CIRCLE NO. 131 ON INQUIRY CARD 

INTEGRATED 
ACCOUNTING 

AND 
WORD PROCESSING 

COMPUTER SYSTEMS 

Homebuilders • Contractors 

Distributors • Engineers 

Retailers • Churches 

General Business 

Job Shops 

Land Developers 

Professional Services 

Public Accounting 

Not-for-Profit Organizations 

Dealer inquiries ~ :l \ welcome. 

!/TOM 
.. SOF'TWARE a TH E OFF ICE MANAG ER, INC 

PO Box 665% 0 127 ~W 156th • SPalll WA 98166 • USA 

TELEPHONE !206) 24fHo:n • TELEX 32-0011 tTOM SEA) 
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WHEN YOU NEED 

DEC ... 
TERMINALS 
e VT-100 
e LA36 
e LA120 
e LA180 

POP11/03 
SYSTEMS 

LSl/11 
MODULES 

o.mend ... Delivery 
[)emend •.. Oiscounu 
[)emend .•• UNITRONIX 

Q UllTRONIX 
CORPORATION 

(201) 874-8500 

198 Route 206 • Sonwrville. NJ 08876 
TELEX 833184 
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CllMBIO#® 
design engineering guide 

TAPE SUBSYSTEM. The 6200 series tape 
subsystem, including a tri-density tape drive 
and formatter, is described in a brochure. The 
six-page publication explains capstan 
technology, patented tape path and 
maintenance, operation and diagnostic 
capabilities. Telex Computer Products, Inc., 
Tulsa, Okla. Circle No 316 
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PROVEN PERFORMANCE 

PC BOARDS. A line of PC boards is described 
in a brochure. The eight-page booklet details 
multilayer boards, double- and single-sided 
boards and computer backpanels. Fabri-Tek 
Circuits, Inc., Baldwin, Wis. Circle No 317 

p ~ '::: 

IC SOCKETS. A line of dual-in-line sockets, 
including the solder-tab low profile series 
703-42XX and 703-43XX, is detailed in an 
engineering guide. The 16-page guide 
includes outline drawings, charts, isometric 
illustrations and diagrams. It also lists 
configurations and plating options. 
CAMBION, Cambridge, Mass .. 

Circle No 315 

COIL ASSEMBLIES. The use of coil in 
transformers, solenoids and vibrator assem
blies is detailed in a brochure. The 12-page 
booklet, which includes photos and diagrams, 
describes winding, insulating, fabricating, 
molding and sonic welding techniques. 
Endicott Coil Co., Inc., Binghamton, N.Y. 

Circle No 318 

DATA ACQUISITION SYSTEMS. The models 
HDAS-16 and HDAS-8 miniature data 
acquisition systems are described in a 
technical brochure . The eight-page publica
tion lists the electrical and mechanical 
specifications of the 1 2-bit, 62-pin systems 
and includes block diagrams, technical notes 
and applications. Datel-lntersil, Mansfield, 
Mass. Circle No 319 

0 

0 

THE soo 
llODEll* 

0 

0 

If you don·t need dial -up and 
you 're looking for an inex

pensive local or in-house 
communication link that 's 
RS -232 compatible. then 

consider a pair of our M -1 
asynchronous short haul 

modems. Purdue University, 
Princeton University, NASA. the U.S. 

Navy and many others have found 
that our M -1 's are a cost effective 
way to solve communication prob -

lems up to 10 miles or 9600 bps. 

Rack mount configuration is avail 
able too . If you need synchronous 

transmission ask about our M -2 
synchronous short haul modem . 

bo-sherrel co. 
Write or call us now 

for a data sheet 
and complete price 

information . 6101 JARVIS AVENUE 
NEWARK. CA 94560 
(415) 792 -0354 "100 Quantity 
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A UNIQUE OMNIXPANDABLE™ MICROCOMPUTER 
Master processor Configurations 
Multi Processor Configurations 

Expandable Memory 
Large 12" Screen w/ASCll Keyboard and 10 Key Pad 

Cartridge Disk Drives from10mB 
14" Winchester Disk Drives from 20mB 
5" Winchester Disk Drives from 3mB 

5" or 8" Flexible Disk Drives from 1 mB 
W' Reel to Reel " Streaming " Tape Drives 

IBM/ANSI Compatible Tape Back-Up 
Multi-Drive Configurations 

Dot Matrix Printers to 150 cps 
Line Printers to 600 LPM 

Word Processing Printers to 55 cps 
Ink Jet Printers 

Graphics Printing 
Communications 
Speech Synthesis 

Multi-User and Multi-Tilsking Operating System 
OMNIVITS"' Video Typing System 

OMNIBIZ™ Interactive Business Systems 
OMNINEP" Networking System 

and more ...... . 
FOR A SNEAK PREVIEW ... CALL OR WRITE SOON 

OMNISYSTEMS 
National Marketing Centre 

P.O. Box 163 
San Juan Capistrano, CA 92693 

714/661-6664 

CIRCLE NO. 135 ON INQUIRY CARD 
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HARDWARE 

HEWLETT• PACKARD 
SURPLUS 

LARGE SUPPLY OF 
TAPE DRIVES 
SYSTEMS 
MEMORY 
PARTS 

DISC DRIVES 
CPU'S 

1/0 CARDS 
COMPONENTS 

BUYING****SELLING 

(;tlISIS 
(~()~ll,IJ'I11~1l 
-(~()Ill,_ 

2356 Walsh Ave Santa Clara CA 95051 408 727-0431 
For domestic and 1nternat1onal sales TWX 910-338-7330 

Circle No. 341 

HARDWARE 

Terminals from 0As1 
12-MONTH 

PURCHASE ANNUAL LEASE PURCHASE ANNUAL 
12-MONTH 

LEASE 
MODEL# __fllig_ SERVICE W/SERVICE MODEL# __fllig_ SERVICE W/SERVICE 
Tl 745 $1595.00 $216.00 $ 90.00 LSI 42 $2095.00 $330.00 $105 00 
Tl 765 $2695.00 $312.00 $135.00 nY 43 AAK $1350.00 $220.00 $ 70.00 
Tl 810 PKG. $1955.00 $312.00 $110.00 HAZELTINE 1420 $ 950.00 $180.00 $ 62.00 
Tl 820 PKG. $2295.00 $324.00 $100.00 HAZELTINE 1510 $1195 00 $204.00 $ 77.00 
Tl 825 PKG. $1795.00 $252.00 $ 85.00 HAZELTINE 1520 $1450.00 $240.00 $ 96.00 
DEC LA 34 $1095.00 $198.00 $ 65.00 DIABLO 1640 $3195.00 $363.00 $160.00 
DEC LA 120 $2495.00 $330.00 $135.00 DIABLO 1650 $3295.00 $36300 $165.00 
DEC VT 100 $1895.00 $187.00 $105.00 HEWLffi-PACKARD 
DATAMEDIA OT 80 $2095.00 $187.00 $120.00 2621A $192.00 $ 80.00 
LSI ADM 3 $ 850.00 $180.00 $ 50.00 HEWLffi-PACKARD 
LSI 31 $1370.00 $286.00 $ 75.00 2621P $324 00 $15000 

• Quantity discounts available • Local stocking warehouses 
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• 5% Discount C.O.D. • DASI is nationwide with nationwide service 

Data Access Systems. Inc. Corpora Offices: Cole Rd . & Camden Ave. 
Blackwood, N.J. 08012 (609) 228-0700. Toll Free (800) 257-7748. In N.J., (800) 232-6510. 
District otnc:..: A~404) 449-5435 • Boston-(617) 769-6420 • Chlcago-(312) 967-0440 
• C""""-nd-{216) 473-2131 • Dellas-(214) 256-5536 • Denver-(303) 741-2922 
• Delrult-(313) 589-1409 • Houaton-(713) 682-5965 • Los Angeles-(213) 538-4100 
• 111---<800) 257-7748 • Mln~lls-(612) 854-4466 • New Jersey-(201) 227-8880 
• - Yori! Clty-(212) 564-9301 • Phlllldelphla-(215) 667-8315 • Phoenlx-(602) 263-5034 

THE DATA TERMINAL • ~503)644-8600. Rocheat8r-(716)377-2080. Sen Franclsco-(415) 872-1811 
AND s v s TEMS PEOPt.E • s..ttle-{206) 251-5070 • Washington, D.C.-(301) 459-3377 

TWX #51o-&86-2932 GSA Contract #GS-OOC-02234 3-31-81 

SOFTWARE 

RSX-11 M 
speaks " DCL * 

\) "'- <(-\~ . DIGIT AL 
c};."'° ~0<(- \)~ <(,X, "\ COMMAND 

'!>\Y ~<(-' LANGUAGE 

MAKES RSX-11 M SIMPLE TO USE 
SAVES YOU TIME AND MONEY 

• English commands 
• like VAX VMS and RSX 11M-PLUS 
• on line help hints and examples 
• easy to install NO SYSGEN req l<l 1red 
• fully supported 
• complete documentation 
• $795 avallabte immediately 

°' • . ANDREW RUBEL & ASSOCIATES INC 
~ ~ , · One Soldiers Field Park 605 
; .• Boston MA 02163 f617J 8'6-7993 

This space should be 
working for you . 

For details call : Linda Lovett 
(617) 536-7780 

DEADLINES 
Copy deadline: Advertising 
copy must be received by 
the 3rd of the month 
preceding the issue date. 
Camera-ready mechanicals 
for display ads must be 
received by the 5th of the 
month preceding the issue 
date. For example, to ap
pear in the February issue, 
copy must be received by 
January 3; mechanicals by 
January 5. 
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SOFTWARE 

PL /I for DEC users 
The only language you need 

PDP- 11 and VAX 
RSX- 11 , IAS, RSTS / E, & VAX/VMS 

applied information systems 
500 Eastowne Drive, Suite 207 incorporated 
Chapel Hill, NC 27514 Phone 1919) 942-7801 

MICROPROCESSOR SOFTWARE 
8048 , T l9900 . 8080/ 8085. 6800. 650 2. Z80 . e tc. 

Fortran IV Microprocessor Cross Assemblers and 

Simulators for all computers Over 250 1nstallat1ons 

on 16 bit minis to 60 b it maxis (over 25 different 

manufa c tu rers } Features include macros . cond1-

11onal assembly cross reference tables . etc Most 

assemblers are relocatable and include l1nk1ng 

loaders For more information contact M ic rotec. 

P.O. Box 60337, Sunnyvale, CA 94088, (408) 733-2919. 

This space should be 
working for you. 

For details call: Linda Lovett 
(617) 536-7780 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast. flexible. efficient. low-cost tool 
for managing projects; if you need results in 
minutes instead of hours or days, you need 
MicroPERT (tm). 

MicroPERT (tm) Project 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. 
Activitiy. Manpower & Resource schedules. Cost 
detail & summary reports & exception reports for 
most categories on a variety of output devices. 

MicroPERT (tm) is available for purchase or ren
tal. in disk & tape-based versions for Tektronix 
4050 series (desktop) Graphics Computers from: 

SHEPPARD SOFTWARE COMPANY 
1523 Coronach Ave. 

Sunnyva le, CA 94087 
(408) 733-8651 

-------------------------------
CLASSIFIED ADVERTISING ORDER FORM 

Mini-Micro Sys tems' c lass ifi eds reac h more m ini-m icro peopl e. 
Rates : Our rates apply to both display classified and regular classified listings. There is no 
charge for typesetting regular listings. Attach clean typewritten copy - double-space. 
please. Plan approximately 50 average words to a column inch - eight lines. Art work for 
display ads MUST accompany order. 

Frequency: 1 X 2X 3X 4X 5X 6X 
Per Column Inch: $57 $55 $52 $49 $47 $45 

Category: Be sure to specify the category you wish to be listed under: Business 
Opportunities, Consulting Services, Design Aids, Hardware, Hardware & Media, Microsoft
ware. Miscellaneous, New Literature, Rentals, Seminars. Software. Software Services, Sup
plies & Accessories. (other categories may-be employed at our discretion.) 

Frequency rate: X Ruri this ad in ___ (number issues) 
Ad size: ___ col. wide by ___ inches deep. Under __ (category) 

Check enclosed for $ _______ {Pre-paid orders only) 

Signature ___ ______ _____ _ 

Name __ Title 

Company __________ Telephone No. 

Address 

City _ _ ___________ __ State _____ Zip_ 

I 
I 
I 
I 
I 
I 
I 

MAIL TO: Attn : Linda L. Lovett, Classified Advertising, Mini-Micro Systems , I 
L ________ _2~ Col~bus A~, Bo~'.:_ MA 021~ __________ I 

MINI-MICRO SYSTEMS/October 1980 

Cahners Publishing 
Company 

Cahners Magazine Division 
publishes the following 
business magazines and 
directories: 
• Appliance Manufacturer 
• Brick & Clay Record 
• Building Design & 

Construction 
• Building Supply News 
• Ceramic Industry 
• Ceramic Data Book 
• Construction Equipment 
• Construction Equipment 

Maintenance 
• Design News 
• Design News Directories 
• EDN 
• Electro-Optical Systems 

Design 
• Electronic Business 
• Electronic Packaging & 

Production 
• Foodservice Distribution 

Sales 
• Foodservice Equiprttent 

Specialist 
• Institutions 
• Mini -Micro Systems. 
• Modern Materials 1-fandling 
• Modern Railroads 
• Package Engineerfng 
• Plastics World 
• Professional Builder/ 

Apartment Business 
• Purchasing 
• Security Distributing & 

Marketing 
• Security World 
• Semi-Conductor International 
• Service World International 
• Specifying Engineer 
• Traffic Management 
• U.S. Industrial Directory 
The Cahners Exposition Group 
is the largest producer, 
operator and manager of trade 
and consumer shows in the 
world . _. with 67 shows, 
3,300,000 square feet of 
exhibition space and total 
annual attendance of over 
three million. 

Cahners Publishing 
Company 

221 Columbus Avenue 
Boston, MA 02116 

617/536-7780 
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GET THE FACTS 
About the $10 billion* minicomputer and microcomputer market 
The ninth annual 1980 Mini-Micro Computer Market Report gives you the facts . It is 
the industry's most comprehensive survey covering past purchases and projected 
purchases in 22 separate categories including minicomputers, microcomputers, tape 
and disk drives, CRT terminals, printers, modems, and related equipment. For OEMs 
and end-users. 

State·of·the·industry 
If you are marketing to the minicomputer and microcomputer market, the 1980 Mini
Micro Computer Market Report is must reading. It gives you 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 applications trends 

market shares • analyze industry or product growth 
• identify emerging industry growth areas trends to better plan marketing directions 

Most Extensive Data Base 
The 1980 Mini-Micro Computer Report, compiled in 
conjunction with the computer industry's leading 
independent research firm , Dataquest, is based on 
responses received from more than 11 ,000 Mini-Micro 
Systems readers. Covered by the report are Third-party 
OEMs such as systems integrators, specialized 
system OEMs and , software houses and services. 
Also covered are the sophisticated end-users, 
located at large corporations with volume 
requirements, at EDP sites where mini
computers interface with mainframes, and in 
scientific and engineering areas. The report lists 
OEM and end-user buying plans separately. 

To get the facts about the $10,000,000,000 minicomputer and 
microcomputer market, order your copy of the 1980 Mini-Micro Computer 
Market Report today. 
•Pro1ect1ons based on stat1st1cs compiled for the 1980 Min1- M 1cro Computer Market Report 

gg !'!!!!":,!~era Sys1ems 
221 Columbus Avenue, Boston, MA 02116 
(617) 536-7780 

Regional Sales Offices: 
Boston (617) 536-7780 
New Jersey (201) 625-9225 
Chicago (312) 654-2390 

Denver 
Orange County 
Los Angeles 
San Francisco 

(303) 388-4511 
(714) 851-9422 
(213) 933-9525 
(408) 243-8838 

I want the facts about the $10 billion minicomputer and microcomputer market. 
D Send me my copy of the 1980 Mini-Micro Computer Report. 

Check is enclosed for $495.00 
Purchase order for $495.00 is enclosed 

0 Have your regional sales manager call me 

Name 

Title 

Company 

Address 

City 

Telephone 

State Zip Code 



Mini-Mi1r1 c EER OPPORTUNITIES 
lllll!Dll RECRUITMENT ADVERTISING 

Rates 
$60 per column inch . 
Column width 1 314" x 10 " (4-column/page) . 
Full page: $2,400 (1 x B & W) 

Circulation 
Over 90,000 technically sophisticated 
professionals-third party OEMs, 
Consultants and End Users-in the 
burgeoning minicomputer and 
microcomputer markets. 

7-Day Closing 
(Prior to Issue Mailing Date) 

Issue Date Mailing Date Closing Date 

NOV. 
DEC. 

NOV. 3 
DEC.3 

Mail Film to : 

OCT. 23 
NOV. 20 

Recruitment Hot Line Telecopier Number Lynn George 

(203) 327-
6772/6746 

(203) 
324-5825 

Call your ad in
we ' 11 set the type 

Send the copy 
by Fax-we ' ll 

at no charge. 

r~~T~~~ 
Our 12 Offices in NC . SC, GA and ~~ 

~ F L specialize in Control Systems, In-
~ strumentation, Electronic Design, and 
\ Engineeri~g positions from 18 to 40K. 
r Aggressi1e, confidential. Fee-Paid § 
~ service. Send resume to ' Valt Loescher, § 
. BEAU.. PE!tSOC<XF.L. P.O. Box 

do the rest . 

MINI-MICRO ENGINEERS 
23-42,000 

We serve Cincinnati & National clients in a variety 
of industries including compu ter manu
facturing/sophisticated machine controls/toys . 
For a more challenging career, contact W. Keith 
Baldwin. All positions are fee paid. 

Baldwin &Associates 
~ 400GED, Anderson. SC 29622 !. 
't?>~~~~~q.q.q.<).' 

'\.. 22W91hSI. Cincinna~Ouo 45202 51312416551 ./ 

PROGRAMMERS AND ANALYSTS 
Free Employment Service 

Northeast, Southeast & Midwest U.S. 
Scientific and commercial applications • Software development and 
systems programming • Telecommunications • Control Systems 
• Computer engineering • Computer marketing and support 
Call or send resume or rough notes of objectives, salary, location 
restrictions , education and experience (including computers, models, 
operating systems and languages) to either one of our locations. Our 
client companies pay all of our fees . 

RSVP SERVICES Dept. MM 
Suite 700, One Cherry Hill Mall 
Cherry Hill , New Jersey, 08002 

RSVP SERVICES, Dept. MM 
Suite 300, Dublin Hall 
17n Walton Road 
Blue Bell, Penna. 19422 
(215) 629-0595 

RSVP SERVICES ~ Employment AgentsJor Computer Professionals 

Recruitment Advertising Manager 
Peggy Gordon 
Assistant Recruitment Manager 
CAHNERS PUBLISHING CO. 
1200 Summer St. , Stamford, Ct. 06905 

West Coast contact 

Diane Smith Daou, Western Regional Manager 
CAHNERS PUBLISHING CO., 5670 Wilshire Blvd. 
Los Angeles, Ca. 90036 Phone: (213) 933-9525 

Software Applications 
Planning 
Personal Computers 
Vienna/ Austria 
Our client , a large multi-billion dollar international 
company has a major commitment in the personal 
computer field and requires competent software 
candidates for this ground floor opportunity. 
The individuals they seek will have approximately 2 
years experience in the personal computer field in 
either commercial and administrative applications 
such as various ledgers, stock control, record 
retrieval, data collection and budgeting; or 
professional applications including technical and 
scientific. A knowledge of various languages is 
required. 
Responsibi li ties wi ll be to write the specif icati ons of 
required software prog rams, maintain contact with 
software houses, test developed packages, describe 
operating requirements "user interface" and 
document developed packages. 
Th is is a unique opportunity for qualified candidates 
to work wi th a highly respected international 
company and have excellent advancement 
possibilities. Location is Vienna, Austria - one of the 
most beautiful cities in the world. Opportunities are 
available for permanent or contract status 
employees. Please send resume and salary history 
to Dept PN, Suite 816, 50 Rockefeller Plaza, New 
York, NY 10020 
An equal opportunity employer M/F 



DESIGN 
Thinking about a Change? 

Confidential Search by Engineers 
Nationwide who understand the 
Marketplace-Client Companies pay 
all costs. 

Thick Film ...... .. ... ... 28-37 
Design-Process-Mgt. 

Hardware, Software .. .. . 23-30 
Mil and Non Mil 

Power Supply Design ... 24-30 
Micro-based Systems . .. 25-34 

Ci tizenship and B.S. Degree 
Requred. 

F-0-R-T-U-N-E 
SALES/MARKETING 

Sales Mgr-digital analog ... to 45K 
Marketing Mgr-MOS to 35K 
Sales Mgr-proc. inst. control .. to 35K 
Sales Mgr-hybrid circuits . . .. to 33K 
Tech . Sales-word processing 

eqpt . . . . . . . . to 30K 
Tech Sales Support-graphic 

display ... to 30K 
OEM Sales-semiconductors . to 30K 
Sr. Sales Eng-broadcast . to 24K 

SYSTEMS ANALYSIS/EDP 
SNA Network .. 
MVS System . 
Many others 

ENGINEERING 

. to 40K 
to 38K 
17-45K 

MANUFACTURING 
Mgr-switching power supply .. to 45K 
Sr. Systems Eng-hard & software to 45K 
Plant Engr-EE .... to 40K 
Mgr. Asst. Eng-ATE . . . . . . . to 39K 
Reliability Mgr-micro processor to 38K 
EE-many positions . . . . . . .. to 35K 
Test Eng-semiconductor . . . .. to 35K 
Prod Eng-semiconductor . . . to 34K 
Mfg Eng-medical instrument .. to 32K 
Circuit Design Semiconductor, 

Linear . . . to 30K 
Design Hybrid Circuits . . . to 30K 
R&D EE-digital/ analog . . .. to 30K 
Reliability Engr.-lnstrument .. to 30K 
Computer Engr-disk cont . . . to 29K 
Computer Engr-pnnter to 29K 
Sr . Computer Engr . . . to 29K 
Design Engr-data acquis1t1on .. to 29K 
Project Engr-microwave ...... to 27K 
Sub-mini Connector Pro1ect Engr to 27K 
Packaging Engr-terminals .. to 27K 
QA-Micro Electronics to 26K 
Electronic Tech . . ... 15-26K 
Manufacturing Engr-EE . . .... to 25K 
OA-BSEE/ ME/ IE ............ to 25K 

The above listing is only a fraction of 
posiffons available. Send resume to: 

f.-0-R·T-U-N-E CONSULTANTS 
7315 Wisconsin Avenue 

Bethesda, MD 20014 
or call an office listed below 

Nashua, NH 603-880-8880 
San Jose, CA 408-296-8212 
South Bend, IN 219-291-7161 
Washington, D.C. 301-986-9509 

THE QUEST FOR 
FAME AND FORTUNE 

- and how to avoid 
self-defeating impulses. 

In computer a nd information sciences today, the temp
tation to ma ke a series of "quantum leaps" from com
pa ny to compa ny can be hard to resist. 

And with scores of the finest compa nies retain ing 
Quest (and paying us well ) to bring people li ke you to 
the m, yo u'd th ink we 'd have every reason to encou rage 
yo u to jump- regularly. 

But you'd be wrong. And so wo ul d we. 
In trod ucing you into a tec hn ica l environment of 

bona fi de upward mobi lity is the answer. That's why 
we are not, a nd never will be, a dup licating mac hine 
opera tion. 

A thorough-goi ng, high ly individ ua li zed matching 
serv ice is wha t we provide. At no charge to you . 

F or more than a decade , it has worked we ll for us, 
a nd for ou r cli ent compa nies in the computer industily 
fro m coast to coast. 

It will wo rk as well fo r you . 
Call to ll free or write in stri ctest profess ional confidence 

IQ I ~i~~~~!~~,~~~l~i. 
6400 Goldsboro Road, Dept 31 Washington . DC 20034 • (301 ) 229-4200 ), 

Baltimore (30 t ) 788-3500 • Philadelphia (2 15) 265-8100 • Atlanta (404) 522· 77~ 

New England ls 
Our Area Of Expertise 
AND The Best Place 
For Yours. 

• • • 

Since the birth of the electronics industry , " New England" has 
been an instant synonym for state-of-the-art research and 
development, for explosive growth , for unique professional 
challenge and satisfaction . 
Now, " Carpenter Consultants" is quickly becoming syno· 
nymous with professional search and placement services in 
the electronics field , everywhere in our six-state region. Our 
clients include many of New England 's largest employers and 
some that soon will be , offering immediate R&D , Applications 
and Marketing Support opportunities in a wide variety of 
computer peripheral and instrumentation environments. 
If your area of expertise is : 

Software Design Applications 
Data Base Design Systems Prog. 
Telecommunications Compiler Design 
Minicomputers Analog Design 
Programming Diagnostics 
Signal Processing Data Communications 
Digital Systems Microprocessor 

Design 
our area of expertise is waiting . 

Carpenter 
Consultants, Inc. 

824 Boylston Street 
Chestnut Hill, Mass. 02167 

(617) 731 -3730 



One resume on line, 
entered into our database 
in your own words, to 
bring your qualifications 
directly to the attention of 
the Technical Managers 
you want to reach. 

This is an opportunity for 
technical professionals in 
engineering, data processing 
and the physical sciences to 
circumvent traditional avenues 
of communication and input a 
resume that talks directly to 
Technical Managers. You say it 
the way you know they want 
to hear it. And you write it only 
once! Then the PAR system 
takes over. We have brought 
the job search out of the stone 
age and into the information 
age where it belongs. No 
more Sundays with a stamp 
sponge and all the nation 's 
newspapers. No more word of 
mouth in the back hall or 
reading the trades back pages 
first. That's how it used to be ... 
now PAR is here. 

In brief, here's how PAR 
works: 

• We put your whole resume 
(except for your identity) in 
our database. 

• The Technical Managers 
search our database directly 
on their own terminals using 
their own words and logic to 
select and review your entire 
resume whenever it seems 
relevant to their interests. 

• Managers who want to talk 
with you write you a descrip
tion of what they have to · 
offer. They telecopy it to us 
and we mail their material to 
you within one day. 

• You read about their offer and 
telephone them if you want 
to. If you don't call them, 
they can't call you. We never 
divulge your telephone 
number. 

• We have a few "bells and 
whistles" on the system to 

make sure you get good 
results and to protect 
your privacy (for example, 
your own company 
can't even search your 
resume, let alone view it), 

but basically that's our PAR 
system. 

On the list of things you hate to 
do, we're sure that the job 
search has to be right up there 
with paying taxes and putting 
out the garbage. Be an 
armchair job seeker and let
PAR do the leg work. We'll criss 
cross the country electronically 
with your resume. You say it 
once and we take it from there. 
For a fee of $14, you can afford 
to just sit there and wait for the 
jobs to come to you. 

Call PAR (you only have to call 
us once) 8:30 a.m.-8:30 p.m. 
M thru F Eastern time at 

SC>C>·til·.lfilfi 
In NY State 

C)l4·~62·2j22 
Or send in the coupon to get 
full information about us and 
(we hope) to put us to work for 
you. 

PAR is an endorsed member service of the National Society of Professional Engineers. 
Members of NSPE, ESWP and other participating societies may subscribe at a reduced fee of $10 per year. 

r, --PAAD~~~~~~~~~~2aLo~:~~&r;w~~~N~0s62--------------------, 
D I wish to enroll now. Send me your Membership Subscription Package. I 

I I understand that I may return it within 30 days for a full refund or cancellation of I 
I invoice. I 
I D I enclose payment ($10 for members, $14 for others). D Bill me. I 

I ~ ~~~~~;~:::,~· '"" io1ocmauoo ~!~~~~::.:~~vM PAR'~;~f f l9Jt' I 
L~-~~~------------------------------~~~~~~~=~~~~----J 
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Advanced Digital Products . . . 
Advanced Electronics Design, Inc. 
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REGIONAL SALES OFFICES 

BOSTON 
John J. Fahey, 
Eastern Regional Manager 
221 Columbus Avenue 
Boston, MA 02116 
(6 17) 536· 7780 

NEW JERSEY 
Joseph F. Fitzhugh, 
Regional Manager 
262 East Main Street, Room 202 
Rockaway, NJ 07866(201) 625·9225 

CHICAGO 
Clayton Ryder, 
Regional Manager 
Charles Durham, Jr., 
Regional Manager 
15 Spinning Wheel Rd.·Suite 224 
Hinsdale, IL 60521 
(312) 654·2390 
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LOS ANGELES 
Robert Billhimer, 
Regional Manager 
5670 Wilshire Boulevard 
Los Angeles, CA 90036 
(213) 933-9525 

ORANGE COUNTY 
David E. Pearson, 
Regional Manager 
2021 Business Center Drive 
Suite 208 
Irvine, CA 92715 
(714) 851-9422 
SAN FRANCISCO 
Frank Barbagallo, 
Regional Manager 
Sherman Building, Suite 1000 
3031 Tisch Way 
San Jose, CA 95128 
(408) 243-8838 

DENVER 
John Huff, 
Regional Manager 
270 St. Paul Street 
Denver. CO 80206 
(303) 388·4511 

JAPAN 
Tomoyuki lnatsuki, 
General Manager 
Trade Media Japan Inc. 
R. 212 Azabu Heights 
1-5-1 O Roppong1 
Minato-ku, 
Tokyo 106 Japan 
Tel: (03) 585·0581 

ENGLAND 
Ian Hardman 
Systems International 
Dorset House, 
Stamford Street 
London, SE1 9LU England 
(01) 261-8498 
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The OEM Tape Transport For The BO's. 
Now, Datum innovation brings you the next generation 

in mini-computer magnetic tape transports, the D-451. A 
transport that thinks for itself thanks to Datum's smart new 
single-board microprocessor. 

Self diagnostics, a reduced electronic component count 
and hybrid chip read amplifiers are examples of Datum's 
entirely new microprocessor design architecture. 

You won't need an external test box with the D-451. 
Fault-isolation, and skew verify alignment are among in
ternal microprocessor controlled self-test diagnostics. 

An embedded Dual/Density formatter controls up to 
four tape transports. 

Every aspect of the intelligent D-45l's design and 
engineering makes its contribution in superior performance 

and reliability when reading and writing IBM/ ANSI-com
patible, 1/i" magnetic tape. Featured are: 7-or 9-track, NRZI 
and PE formats; dual format is standard for 9-track. Phase 
Encoded density is 1600 BPI, while densities of 800, 556 and 
200 BPI are available for NRZI. 

And Datum's painstaking research provides the D-451 
with IBM tape-path geometry, ceramic blade tape cleaners, 
photoelectric write ring detection, low-inertia capstan drive 
and digital write deskew control. 

Find out more about the reel thing, the tape transport 
that thinks for itself. Call or write your local Datum repre
sentative or Datum Inc., 136.3 South State College Boule
vard, Anaheim, California 92806. (714) 533-6.333. 
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