




CENTRONICS MODEL 737:TheAdvantage 
for Low Cost Word and Data Processing 

cenTRDntCS 
Clala CCJmPu1e< COil) 

THE CENTRONXCS MODEL 737 

The flexibility and print quality OEMs need is here now. 
The new Model 737 is the small business printer versatile 
and reliable enough to meet almost any systems require­
ment . It's the first low-cost printer to offer print quality 
suitable for text processing plus the performance and 
applications flexibility required for data processing and 
electronic mail. And this latest Centronics breakthrough 
is priced under $1000 in the U.S.A. 

Outstanding Print Quality 
Model 737 is the first small business printer to offer 

correspondence quality printing. 18 x 9 dot matrix pro­
vides high-quality characters with true descenders as well 
as underlining. Proportional spacing, the ability to justify 
right margins and serif typeface makes the 737 ideal for 
text processing applications. Standard business data 
processing spacing of 10 and 16. 7 characters per inch are 
also resident in the 737, allowing for applications ranging 
from letters to aged accounts receivable reports. The steel 
platen assures crisp, clean print impression. 

Unexpected Features 
Leave it to Centronics to have some surprises in the 

new Model 737. You get the ability to print subscripts 
and superscripts . Especially attractive to OEMs requiring 
superior print appearance and/ or chemical or mathemati­
cal applications. Centronics gives you its field proven 700 
Series printhead, stepper motor paper drive, fewer mov­
ing parts, microprocessor electronics and high volume 

production to achieve reliability that you wouldn't expect 
in a compact, low-cost printer. 

The 737 is quiet. An optional acoustic cover makes it 
ideal for office environments. 

Pick Your Paper 
Run letterhead paper for correspondence, roll paper for 

general information, or fan-fold paper for standard data 
processing (payroll, billing, inventory, etc.). You can, with 
the 3-way paper handling ability of the Model 737. 

The Printer of the Future ... Today 
Never before has one printer offered such high quality, 

reliability, and applications flexibility at such low cost. 

Another workhorse in the Centronics 700 Series is the 
730, if you don't need the correspondence quality of the 
737. Delivers 100 c.p.s. at even greater savings. 

Why Wait? 
The new Model 737 is now available for delivery. 

Call Ance Thatcher, (603) 883-0111. Centronics Data 
Computer Corporation, Hudson, New Hampshire 03051, 
or any of our 15 U.S.A. or 9 international sales offices. 

All Centronics products are supported by the largest 
worldwide service network of any independent printer 
company. 
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DOUBLE SIDED. DOUBLE DE SITY. 
DOUBLE THE DEC® RX02. 
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FULL RX02 COMPATIBILITY-HARDWARE, SOFTWARE, AND MEDIA. 
DOUBLE THE CAPACITY-ONE MEGABYTE ON EACH DISKETTE. 

BUILT-IN BOOTSTRAP-CONFIGURE AN ENTIRE LSI SYSTEM IN A FOUR-SLOT BACKPLANE. 

THE DSD480 THE DSD470 

•FOR PDP®-11 OR LSl-11 SYSTEMS. 
• ALL IBM AND DEC DISKETTE FORMATS­

convenient data exchange between DEC 
and IBM systems. 

• EXCLUSIVE "HYPERDIAGNOSTICS" -
Built-in intelligence for switch-selectable 
self-testing and display. 

•FOR LSl-11 SYSTEMS. 
• LSl-11/23 FOUR-LEVEL INTERRUPT 

ACKNOWLEDGEMENT-DEC standard for all 
future peripherals. 

• ON-BOARD DIAGNOSTICS FROM ODT­
Simplified incoming inspection or system 
analysis. 

LOW PROFILE, MODULAR PACKAGE-ONE HALF THE SIZE OF THE RX02. 
HIGHER PERFORMANCE-34% FASTER AVERAGE ACCESS THAN THE RX02. 

Advanced technology and innovative engineering deliver DEC-compatible flexible disk 
systems with added capabilities and superior performance. When you need increased 

storage capacity and proven reliability for your DEC computer, 
look to the leader-DATA SYSTEMS DESIGN. 

D Please call me. D Please send me more information. 
I Mysystem: D LSl-11,PDP-11 / 03,LSl-11 / 2, DLSl-11/23, DPDP-11/_ 
I Name Title Company ________ _ 

I Address City State Zip ______ _ 

I Telephone Data Systems Design, Inc. Eastern Regional Sales 

• 

3130 Coronado Drive 990 Washington Street, Suite 101 
II 'J . ww· Santa Clara, CA 95051 Dedham, MA 02026 

(408) 249-9353 (617) 329-5730 
MMS 5/80 TWX 910-338-0249 TWX 710-348-0563 
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Small size and reduced cost are just two of the 
advantages of building intelligence into a 
floppy-disk drive. Seep. 134. Photo courtesy 
of the Remex division of Ex-Cell-O Corp. Photo 
by Gary Ramsey ; art direction by Gary 
Watson. 

Boom in peripheral rentals 

I · , -,_ t:f 
:~1 .. 1.) . ~ ,•. 
/.,. /· . I . • .. 
I ~: ; 
0)6 

I • . 
,, ...... I> • 

./ f •. 
_,.. 

. . . . NCC invades Anaheim 
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MINI-MICRO SYSTEMS (USPS 059-470) is published 
monthly by Cahners Publishing Company, Division of 
Reed Holdings, Inc., 221 Columbus Avenue, Boston, MA 
02116. Norman L. Cahners, Chairman; Saul Goldweitz, 
President; William M. Platt, President , Boston Division. 
Controlled Circulation paid at Long Prairie, MN 56347. 
Postmaster: Send Form 3579 to MINI-MICRO SYSTEMS, 
270 St. Paul St., Denver, CO 80206. MINI-MICRO 
SYSTEMS is circulated without charge by name and 
title to US based corporate and technical management, 
systems engineers, and other personnel who meet 
qualification procedures. Available to others at the rate 
of $30.00 per year - U.S.; $35.00 - Canada; $45.00 -
all other countries (12 issues). Single issues $3.00 -
U.S. ; $4.00 - Canada; $5.00 all other countries. 
© 1980 by Cahners Publishing Company, Division of 
Reed Holdings, Inc. All rights reserved. 
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FEATURES 

110 A TREND-SPOTTER'S GUIDE TO NCC or how to get around 
the convention with your tongue in your cheek. 

120 DESIGNING TRANSPORTABLE SOFTWARE costs mandate 
transportation across several computer environments. 

134 THE ADVANTAGES OF INTELLIGENCE floppy-disk drive has 
added capability resulting from microprocessor control. 

145 OPTIMIZING COMPUTER ACCESS IN MULTI-USER SYSTEMS 
or, how to get by with fewer ports. 

151 RELIABLE Fl LE BACKUP users of small-business systems 
can avoid big backup costs with audio cassettes. 

163 MULTILINGUAL SOFTWARE CUTS DEVELOPMENT COSTS 
combining HLL 's cost, assembly language's speed. 

173 STREAMING TAPE REVIVES 112-IN . TAPE MARKET 
as designers choose 112-in. streaming tape for backup. 

181 COLOR GRAPHICS INFORMATION SYSTEMS BOOST PRODUC-
TIVITY help executives make faster, better decisions. 

193 POWER PROTECTION FOR MICRO-BASED SYSTEMS 
regulators provide protection against voltage fluctuations . 

196 COROUTINES: AN APPROACH TO SOFTWARE ORGANIZATION 
programs alternate in a shared environment. 

203 SELLING TO THE SMALL-BUSINESS MARKET 
still a frontier, with hazards for unwary buyers. 

the market is 

211 APPLYING CBASIC TO ACCOUNTING SYSTEMS 
provide programs for updating accounting data. 

MINI-MICRO WORLD 

11 DATA GENERAL ENTERS 32-BIT MARKET WITH MV/8000 
face stiff competition from DEC, Prime and others. 

two books 

ready to 

23 SHUGART AND TANDON SPAR OVER HEAD-LICENSING ISSUE 
does Shugart 's " Bi-Compliant " head violate Tandon 's patent? 

32 HARDWARE RENTAL HOUSES GIVE IBM 3101 A BOOST ... by letting 
short-term users lease equipment off-the-shelf. 

38 DIRECT SEES VT-100 EMULATOR AS KEY TO OFFICE MARKET 
ultimately, the BOO/A will be a stand-alone system. 

63 MICROPROCESSOR PROBLEM CAUSES GLITCH IN CENTRONICS 
GROWTH .. as the firm reports its first no-growth quarter . 

81 COMPUTER AUTOMATION REBOUNDS WITH TOP-OF-LINE NAKED 
MINI ... after overcoming a variety of manufacturing problems. 

87 LEXITRON 'S GAFFNEY BREAKS THE DP-WP BARRIER 
and smoothes the marriage between Lexitron and Raytheon. 

88 GARY SHARPE STEPS IN AT RACAL-MILGO ... and moves the company 
toward a "supermarket" for network services. 

DEPARTMENTS 
6 BREAKPOINTS 

24 MINIBITS 
58 CALENDAR 
95 PUBLISHER'S LEDER 
99 EDITORIAL 

103 LETIERS 
244 

215 NEW SYSTEMS 
216 NEW HARDWARE 
232 NEW SOFTWARE 
234 NEW LITERATURE 
238 CLASSIFIED ADVERTISING 
240 CAREER OPPORTUNITIES 

INDEX TO ADVERTISERS 
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Tandon Drives. 
Heads above the Rest 
For years, Tandon Corporation has been 
designing and manufacturing read/ write 
heads for most major flexible disk drive 
manufacturers. Their heads are currently in 
over 1,000,000 field operable units, and 
deliver a standard of reliability that is posi­
tively unmatched. 

Tandon now introduces their own 
mini-floppy disk drive. The TM-100 family 
consists of four models, and offers the 
widest range and the highest storage 
capacities of any 514" mini-floppy. What's 
high? Try 250K to IOOOK bytes of storage. 
With a track-to-track access time of 
3 to 5 ms. And a price that is lower than 
any other comparable unit. 

The TM-100 series design is based on 
Tandon 's patented head design and 
superior head technology. This guarantees 
20,000 hours of wear in media contact, 
and at least 4 x 10 6 passes per track. 
Tandon's unique head finish eliminates 
the need for a head load solenoid. The 
heads needn't be unloaded even if not 
reading or writing! 

But that's just the beginning, and we'd 
like to tell you more. So call us at 
(213) 993-6644. And take the Tandon 
challenge. Compare our price, perform­
ance and reliability. Then you' II discover 
what 50,000 floppy disk users already 
know. We're better. 

lanaon 
9333 Oso Avenue 

Chatsworth, California 91311 
(213) 993-6644 

Heads above the rest in disk technology. 
CIRCLE NO. 4 ON INQUIRY CARD 
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SEL TO UNVEIL LOW-END SUPERMINI 

Continuing an industry trend, Systems Engineering Laboratories this month will introduce 
its lowest-priced 32-bit machine to date, the model 32/ 27. Mike Coffee, model 32/ 27 product 
marketing manager, says that a basic configuration including the 32/ 27 CPU, two I / O chan­
nels and 256K bytes of memory will sell for $24,900 - about $6000 less than its previous 
low-end 32-bit minicomputer, the model 32/ 30A. However, the new machine has only about 
85 percent of the 32/ 30A's speed, Coffee says, because it uses firmware instead of hardware 
to implement floating point instructions . The system fits between the DEC PDP-11 / 44 and 
low-end 32-bit machines like the Perkin-Elmer 3220. The 32/ 27 uses eight AMD 2901 bit-slice 
microprocessors, and can be squeezed into a single chassis slot. Other SEL processors, which 
use discrete logic, require four boards or more to implement the same functions, Coffee says. 
In addition to the new CPU, the 32/ 27 will also include a new 16-bit microprocessor-based 
I / O channel compatible with the IEEE-488 bus protocol. 

BUY YOUR DISK BACKUP AT FOTOMAT 

The first Winchester backup hardware to use video cassettes may make its appearance by 
the end of this year . Under development at Belmont, Mass. -based Pixel Corp . is a 270M-byte 
transport that company officials claim provides data transfer rates at speeds up to 20K bytes 
per second. Said to be priced at less than $2000 in OEM quantities, the new device, called the 
Back-up 270, runs on inexpensive consumer-grade VHF video tape and incorporates a high­
speed helical-scan recording head. As a result, says Pixel president Bill Southworth, a given 
disk file can be quickly replicated on tape as many as 17 times, guaranteeing data integrity 
despite bit dropouts. The video cassette drive is aimed at what Pixel sees as a gap between 
lower-cost, lower-capacity tape cartridge drives, and high-speed (lOOK bytes/ sec.) 1h-in. 
"streaming" transports, says the head of the six-man Infoton spin-off. The drive may be 
followed by an as-yet-unnamed lG-byte, BOK-byte-per-sec. device, and a Winchester-based 
module incorporating an 8-in. drive, once venture capital funding is firmed up. 

LANIER SEEKS FACTORY DATA-COLLECTION MARKET 

Lanier Business Products, Inc ., manufacturer of stand-alone word processors and dictating 
equipment, with $180 million in revenues last year, is branching into the source data collec­
tion market. Its announcement on May 8 of the ALERT shop-floor control system enters 
Lanier into competition with Digital Equipment Corp., Texas Instruments and Hewlett­
Packard. Company vice president George O'Leary says, "We think there is a lot of similarity 
between office and factory productivity," adding that ALERT is the first step by Lanier 
toward more of a push into distributed environments, communications and sophisticated 
data bases . ALERT can support more than 500 hand-held data entry terminals, each costing 
less than $100, on multidrop lines. The low cost per terminal means that each factory 
machine can be coupled with an associated terminal to measure conformance to standards, 
and to gauge machine and worker efficiency. A configuration with 250 terminals, one Com­
puter Automation 16-bit Naked mini, two 80M-byte disks, a backup tape logger to 3.5M 
bytes and a printer will sell for $150,000 

SHUGART SUPPORTS TAPE CARTRIDGE DRIVES 

Shugart Associates has incorporated tape-cartridge backup into a newly announced SA1400 
disk-drive controller that will tie the Sunnyvale, Calif., Xerox subsidiary's SAlOOO (8-in.) and 
SA4000 (14-in.) Winchesters to the lOM- and 20M-byte %-in. drives announced earlier this 
year by Data Electronics, Inc. (DEI), San Diego (MMS, February, p. 26) . Given Shugart's 
dominant position in the low end of the Winchester market, many feel that its decision to 
work with DEI to develop the controller may put an end to the lingering controversy over the 
use of tape-cartridge drives as low-end Winchester backup. "The market is finally coming to 
accept %-in. media," reports industry consultant Ray Freeman, Santa Barbara, Calif. 
"Shugart's decision is sure to hasten this trend." 
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QUARK TO COMPETE AGAINST LARK 

Watch for Memorex Corp. 's Santa Clara, Calif.-based Mini Disc Drive subsidiary to unveil its 
model 201 8-in. disk-cartridge Winchester this month a~ the National Computer Conference. 
Code named "Quark," the device will have 12.5M bytes of removable media and 12.5M bytes 
of fixed Winchester media, compared to the BM bytes fixed, 8 removable found on Control 
Data Corp . 's "Lark" drive, also scheduled for an NCC debut (MMS, April, p. 69) . Information 
related to the 20l's cartridge technology is unavailable, however , as are the 20l's bit and 
track densities, interface specifications, pricing and delivery schedule . It is known that the 
device will operate at a transfer rate of l.2M bytes per second and an average access time of 
20 msec. Data on the Memorex drive will be formatted at 19,968 bytes per track , compared to 
the SMD-compatible 20,672 specified on the Lark. 

MEMOREX, FUJITSU CHART 8-INCH STRATEGY 

Also look for Memorex Corp . to sign a new joint venture manufacturing and distribution 
agreement with Fujitsu. Cov6red under the arrangement, say industry sources , will be the 
Santa Clara, Calif.-based hardware vendor's model 101 8-in. Winchester-disk drive , with the 
201 disk-cartridge drive (see above) also reportedly under consideration. Memorex 's deal 
with Fujitsu will parallel the agreement announced earlier this quarter with Olivetti, with one 
exception - Fujitsu will not get a piece of Memorex' Mini Disc Drive R & D subsidiary. One 
obstacle to the agreement, however, concede company insiders, could be a previously 
negotiated joint venture between the two firms to manufacture Memorex 14-in . drives in 
Japan. Fujitsu owns a substantial piece of neighboring Amdahl Corp ., which is in merger 
negotiations with Storage Technology Corp. - Memorex's arch rival in the plug-compatible 
disk drive market. 

GOVERNMENT'S TEMPEST COULD BE WORD-PROCESSING BOON 

Manufacturers of word-processing equipment are just beginning to tap what could be the 
fastest-growing segment of that market: word processors designed to conform to rigid federal 
standards for very low radio frequency interference (RFI). The government's so-called 
Tempest requirements for word processors stipulate that RFI levels be less than 10 
microvolts / meter (a game connected to a TV transmits more than 100 microvolts / meter) . 
That low level can be achieved by shielding against leakage. The government 's concern, 
including that of major buyers in the Defense Intelligence Agency, Departments of Defense, 
Army and State, is that data leaking from work-processing hardware through RFI may be ob­
tained by unauthorized users. That concern prompted establishment of the RFI requirement, 
and a subsequent scramble by vendors to have their equipment qualify, because the U.S . 
government - the largest single buyer of word-processing equipment in the world, according 
to one source - purchased $300 million in word-processing equipment last year. 

Only one unnamed supplier's hardware has been formally qualified as a Tempest-approved 
product, but two of the latest entries designed for that market are competing to be listed on 
the government's preferred product list: CPT Corp . and Lexitron Corp . Wang Laboratories and 
Vydec, Inc ., are already selling hardware that has not formally qualified, with NBI , Lanier 
and Xerox expected to enter. "We can feel the competition's hot breath," says a source at 
Wang . 

PRIAM ADDS LOW-END 8-INCH WINCHESTER 

Priam Corp., already offering a line of 33M- and 66M-byte 14-in. Winchester-disk drives as 
well as 20M- and 34M-byte 8-in. devices, has also moved into the low-end 8-in. Winchester 
market. Available in evaluation quantities by July, say company sources, will be 5M- and 
lOM-byte 8-in. (200mm) drives equipped with stepper motors. The new hardware is aimed 
squarely at the market now targeted by Shugart Associates, Memorex and Santa Clara, Calif., 
newcomer Quantum Corp. 

The two drives, designated the Diskos 570 and the Diskos 1070, will be built for Priam 
under terms of an agreement recently negotiated with Hokushin Electric Works, Ltd ., Tokyo, 
and will be shipping in quantity by the end of the year. 
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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 why, 

"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 why. If I were going to put down 
dollars for a production refresh ter­
mina 1, 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/WHIZL~D 
MINI-MICRO SYSTEMS/May 1980 

COMPUTER GRAPHIC SYSTEMS 
CIRCLE NO. 5 ON INQUIRY CARD 

SEE US AT NCC BOOTH #1115 

7 



Guard your margins 
while you ring up sales. 
Employees can press the right register keys and 
still end up with costly mistakes. That 's because 
common electrical power disturbances can trick 
electronic cash registers into accepting false data, 
misunderstanding real data, or forgetting all data. 

These problems result from momentary surges 
and dips in power line voltage, low-energy/high­
frequency interference known as "noise", and the 
all-too-familiar brownout. Now they can be solved 
easily with Sola's Micro/Minicomputer Regulator 

.. . a portable, plug-in, UL-approved device that 
stabilizes voltage , provides ultra-isolation to block 
out noise , and offers the near-pure AC sine wave 
that electronic cash registers and back-room data 
processors crave . A choice of sizes lets you match 
your power needs economically. 

Learn about all of the protective features of Sola's 
Micro/Minicomputer Regulator. For free literature , 
contact Sola Electric , 1717 Busse Road , Elk Grove 
Village, IL 60007. Phone (312) 439-2800. 

The Power Protectors 
SOLA 

50 YEARS 1930-1980 
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Data General aims to be No. 2 
in competitive 32-bit market 

The long-awaited arrival late last 
month of Data General Corp.'s 
contender in the 32-bit minicomput­
er market (MMS, September, 1979, 
p. 19) brought ambitious plans and 
an attitude that the company isn't 
late with its entry, but "hitting the 
market with the right solution." 

In the 32-bit market-which is 
expected to reach $4 billion by 
1983-DG faces stiff competition 
from Digital Equipment Corp., 
Prime Computer, Systems Engi­
neering Laboratories and Perkin­
Elmer Corp., all of which have 
announced 32-bit systems over the 
past five years. But DG announced 
some "bigger and better" features 
that it expects will quickly establish 
the MV/8000 in second place, behind 
DEC's VAX 11/780. 

"We don't feel we've missed out 
on the market or are late," explains 
DG's Ed Zander, manager of general 
systems marketing. The 32-bit mini 
market was small in revenues from 

ASYNC 
11 0 BUS 

DCU/200 
SYNC 

1975 to 1978 because of high 
component costs, including memo­
ry, he says, adding: "We're hitting 
the market at the right time, and 
the majority of growth is yet to 
come." 

To be successful in the 32-bit 
arena-which is seen as the fastest 
growing sector of the mini 
market-William R. Becklean, vice 
president of Bache Halsey Stuart 
Shields, Inc., says a newcomer 
"would have to find a significant 
market niche that is not well-served 
by others." The key is developing a 
good market strategy, he says, in 
the same way that Tandem 
Computers, Inc., filled a high­
reliability niche. 

DG, however, initially aims to 
focus on the same market in which 
DEC's VAX 11/780 and 16-bit PDP-11 
minis have flourished: scientific and 
engineering applications requiring 
high-volume number crunching. 

Although Zander admits that 

Data General's ECLIPSE MV/8000: a system overview. 

MINI-MICRO SYSTEMS/May 1980 

"v AX is really doing a job in the 
market-they've got a really good 
machine," he expects that DG and 
DEC will share in the 32-bit mini 
market by offering a total systems 
approach. 

DG has overcome what it terms a 
"split personality" by not using the 
mode-bit approach to integrate 
hardware with the 16-bit instruc­
tion set used by DEC and others. 

Jim Perry, marketing manager 
for ECLIPSE scientific/computational 
systems, says DG's approach to 
compatibility is to extend and define 
certain instructions in the 16-bit 
ECLIPSE, making them inseparable 
from the entire MV/8000 advanced 
AOS/vs instruction set. This means 
that all ECLIPSE AOS software can 
be run on the MV/8000 without 
recoding. Instead, only run-time 
libraries must be used. However, 
16-bit COBOL will have to be 
recompiled, but this is a short-term 
restriction, according to Perry. 

In comparison, VAX and 16-bit 
PDP-11 instruction sets are mutually 
exclusive. As a result, 16-bit 
instructions must be duplicated in 
32-bit instructions because each 
operates in a different mode, 
explains Steve Wallach, manager of 
advanced development on ECLIPSE 
systems. And, he adds, v AX does 
not include PDP-11 floating-point 
instructions. There are two solu­
tions to compatibility with v AX: 
recompile software or simulate it 
and run it as much as 10 times 
slower than intended. 

DG's approach is said to include 
these benefits: 
• total binary compatibility with 

ECLIPSE AOS programs 
• AOS program development on 

the MV8000 for 16-bit ECLIPSES 
• concurrent execution of existing 

16-bit programs with new 32-bit 
programs 

• commingling of 16- and 32-bit 
instructions in the same 
program 

11 
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Tis data terminals 
top the list with 
industry leaders. 

Tl data terminals have 
been the industry's choice 
for years. Now businesses 
worldwide are giving Tl's Silent 
700* and OMNI 800* Electronic 
Data Terminals great reviews for 
performance and low cost. 

Every Silent 700 model fea­
tures Tl's field-proven thermal 
printhead for 30 characters-per­
second virtually silent printing. 
The Model 733 is ideal for busi­
nesses needing the performance 
of dual magnetic tape cassettes 
with off-line storage. The Model 
7 43 Keyboard Send-Receive Data 
Terminal tops the list for low­
priced data terminals and is ideally 
suited for stationary computer 
input/output applications. And our 
Model 763's built-in nonvolatile 
bubble memory recalls locally­
stored data, cutting down on com­
puter-use time. 

Businesses on the move are 
choosing Silent 700 Portable Data 
Terminals as compact traveling 
companions. The Model 745 Por­
table Data Terminal weighs only 
13 pounds and uses a standard 
telephone and electrical outlet 
to communicate with a host com­
puter. The lightweight Model 765 
Portable Bubble Memory Data 
Terminal takes orders all day, and 
can then save on communication 
costs by transmitting at night when 
phone rates are lower. 

The new 780 Series Data 
Terminal models feature Tl's state­
of-the-art dual-matrix printhead 
for 120 characters-per-second vir­
tually silent thermal printing. 

The OMNI 800 Family im­
pacts businesses with a collection 
of standard features, like optimized 
bi-directional printing speeds of 75 
or 150 characters-per-second, and 
adjustable wide carriages that take 
the effort out of handling multiple 
forms. From the reliable Model 810 
RO Printer, known for quality per­
formance, to the flexible Models 
820 KSR and 820 RO, the OMNI 
800 Family provides quick respon­
ses to your impact printing needs. 
Rounding out the family, the cost­
efficient Models 825 KSR and 
825 RO offer the novel feature 
of upgradability. 

TI is dedicated to producing 
quality, innovative products like 
the Silent 700 and OMNI 800 Elec­
tronic Data Terminal Families. And 
Tl's hundreds of thousands of data 
terminals shipped worldwide are 

backed by the technology 
and reliability that 
comes from over 30 

years of experience in the 
electronics industry. 

Supporting Tl's data terminals 
is the technical expertise of our 
worldwide organization of factory­
trained sales and service rep­
resentatives, and TI-CARE t, our 
nationwide automated service 
dispatching and field service man­
agement information system. 

I 
That's why TI was ap­
pointed the official com­
puter and calculator -
company of the 1980 
Olympic Winter Games. 

Every member of Tl's best­
selling Silent 700 and OMNI 800 
Families is ready ior immediate 
off-the-shelf delivery. And our 
nationwide sales representatives 
and Authorized Distributors can 
advise you about quantity discount 
structures for additional cost 
savings. 

For more information, contact 
the TI sales office or Authorized 
Distributor nearest you, or write 
Texas Instruments 
Incorporated, 
P.O. Box 1444, 
MIS 7784, 
Houston, Texas 
77001, or phone 
(713) 937-2016. 

Fifty Years 
of 

Innovation 

4tJ 
*Trademarks of Texas Instruments tService Mark of Texas Instruments Copyright© 1980. Texas Instruments Incorporated 

TEXAS INSTR NfS 
We put computing within everyones reach. 
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Many printers can give you goad 
print quality on a first copy The real 
challenge is to give you that same 
quality, copy after copy, on multi­
part forms. 

Obviously, most printers can't. The 
further they get from the first copv, 
the more their quality fades. But, 
as you can see here, the quality of 
Printronix' sixth copy continues sharp 
and clear. 

This superior quality is achieved 
through a simple printing 
mechanism quite unlike any 
other. It forms characters by 
printing one dot row at a time, 
overlapping rows vertically and 
horizontally, while maintaining 
uniform hammer impact energy 
The result is unequalled print quality 
and characters that appear solid. 

This same design approach also 

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: 

Printronix Inc., 
17421 Derian Ave., 
P.O. Box 19559, 
Irvine, CA 92713. 

PRINTRONIX 
lt'S simple, to be reliable. 

REGIONAL SALES OFFICES: WESTERN: 17421 Derian. P.O. Box 19559, Irvine, CA 92713 . CENTRAL; 414 Plaza Drive. Suite 106, 
Westmont. IL 60559. SOUTHERN; 2220 Par1<1ake Drive. Suite 180, Atlanta. GA 30345. EASTERN; 7Y, Harris Road, Nashua. NH 03060. 
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• execution of all peripheral 
diagnostics from the MV/8000. 

As a proper superset of the 16-bit 
ECLIPSE instruction set, the 
MV/8000 CPU can run existing AOS, 
COBOL, INFOS II, DBMS, AZTEC and 
applications software. In addition to 
16-bit instructions, it handles 250 
other instructions for manipulating 
functions of the new 32-bit 
architecture, as well as three 32-bit 
languages: FORTRAN 77, PLll (ANSI 
general-purpose subset) and new 

BASIC. The MV/8000 has 400 
instructions; v AX has only 254. 

The 32-bit operating system, 
AOS/vs, will not be available in 
initial hardware shipments. First 
shipments of hardware with 
standard 16-bit ECLIPSE AOS are 
scheduled for October, with 
advanced AOS/vs software following 
in the first quarter of 1981. All 
software is licensed and priced 
separately from the minicomputer, 
which sells for $130,000 to $150,000. 

The MV/BOOO's hierarchical ring protection mechanism. Four rings are dedicated to system 
functions; four others are designated for users. 

How the MV/8000 stacks up against the competition. Source: Data General Corp. 

MINI-MICRO SYSTEMS/May 1980 

Total virtual address space is 4.3 
billion bytes (gigabytes), with eight 
address spaces, each with 512M 
bytes, a ring protector and gate 
function. 

The 32-bit ECLIPSE CPU includes 
an advanced segmented virtual 
memory that permits user access to 
512M bytes for program writing­
that is 32 times larger than any 
single IBM 370 or IBM 4300 program, 
and 16 times larger than those of 
v AX. Perry admits that while 16M 
bytes are sufficient in most 
scientific applications, users will 
find new ways to extend programs 
to 512M bytes. In commercial 
applications, he adds, only lM byte 
is needed. 

The system control processor is 
run by a microN ova MBCll with 4K 
bytes of PROM, 32K bytes of RAM, 
console interface, 1.2M-byte disk­
ettes and a separate S-BUS for 
diagnostic access to CPU functional 
units. The processor supports 
single-bit error detection and 
correction during memory refresh 
operations through a "sniffing " 
process, in which every memory 
location is sniffed and corrected, if 
necessary, every 4 sec. DG claims 
sniffing is unique to its system and 
lowers mean-time between failure 
at each location. 

An ECLIPSE input/output proces­
sor controls all asynchronous 
communications for as many as 128 
terminals. With 64K bytes of local 
storage, it serves as a front end by 

• 128 terminals in transaction processing mode only. 
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Ideals tell you to design for perforrnance. 
STC's product plan 

Balancing your 1/0 performance objectives 
against your company's cost objectives can be 
a vexing challenge. src is ready to help you 
resolve the dilemma with the most com­
prehensive offering of tape subsystem 
products and capabilities ever offered to 
the OEM. 
lq>l"OYing Perfonnance 

The 1900 Tape Family provides a choice 
of 9 basic subsystem configurations. So you 
can pick the precise combination of speeds. 
densities and features to complement your 
processor and your customers' applications. 

The chart on the right will help you start 
sizing up the appropriate model. 

In demanding processing environments 
GCR (6250 bpi) is the obvious choice. For 
exanple. a GCR tape drive can handle a 100 
Mbyt:e disk dump/restore with a single reel 
in as little as 4 minutes. (Compared to 4 reels 
and 20 minutes for PE.) On long sequential 
files. a 125 ips GCR drive will actually 
outperform most disk drives. Best of all. 
GCR performance comes with a significant 
bonus in read/write reliability. 

NRZI (800 bpi) and PE (1600 bpi) give 
your customers the ability 
to process archival data 
and to exchange infor­
mation with systems 
lacking GCR capability. 
src·s 1953 lets you 
handle all three of these 
popular formats in a 

Controlllng Factory Costs 
If your company markets a line of systems 
to meet a variety of customer require­
ments. the STC 1900 can simplify your engi­
neering and cut your costs. 

The 1935 Formatter/Control Unit will 
handle up to four 1950 and 1920 Series 
Drives, intermixed in any combination of 
speeds and densities. That means a single 
hardware interface and a single set of oper­
ating system drivers and utilities can accom­
modate all the configurations in your 
marketing mix. 

More good news. The seven 1950 Series 
Drives models have a 90% plus parts 
commonality. The same is true of 1920 Series 
Drives. So training is simplified and spare 
parts headaches are a thing-
of-the-past. 

single drive/singl~ for- iflflJIJl 
matter configuration.~l ~ J,f 

m i[;t ~----
SfQM11rlf !'!)~ ~-4' 

..-:;:::; 
..-::;::; 

~ 
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Practicality says design to cost. 
gives you both. 

And for the ultimate in flexibility. 1900 
subsystems provide a convenient growth 
path. With a few simple card changes. 
your field engineers can convert speeds and 
densities, on-site, in a matter of minutes. 
Containing Service Costs 
To assure fast. effective field service, STC 
provides you with the most comprehensive 
diagnostics in the industry. The 1900 
Diagnostic Software features more than 
180 routines including functional. relia­
bility and artificial stress testing. Field ex­
perience has shown the package will deliver 
95% fault detection and 70% isolation to 
one of three cards. 

Your field engineers can run these routines 
on-line via the customer's processor or off­
line via STC's 3910 Diagnostic processor. 
In addition to its powerful local capability, 
the 3910 offers remote communications. 
so an FE can call on factory expertise for 
difficult problems. 
Support for Success 
When you specify STC 1900 Subsystems 
you have the resources of the world's largest 
tape system manufacturer behind you. De­
pending on your needs you can 
draw on STC's engineering, 
marketing. or training depart­
ments for expert implementation 
assistance. 

For details on how 
STC can help you meet your 
cost performance and 
profit objectives. contact 
your local STC repre­
sentative. Offices 
are located in major OEM 

., 
BIOCk 
Size 
Bytes 

500 18 

2000 31 

8000 38 

Max 40 

27 

52 

71 

80 
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centers around the world. 
Or write Storage Technology Corp .. 

P .0. Box 6. 2270 S. 88th Street. Louisville. CO 
80027. Phone (303) 673-5151. 

390 

178 624 

200 780 

STORAGE 
TECHNOLOGY 
CORPORATION 
Fulfilling the promise of technology. 



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

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

Only 500 volts, yet you can easily 
generate over 12,000 volts of static 
charge just walking across a carpet. 
Even on a vinyl floor, 4000 volts is 
not uncommon. 

The solution is simple 
3M Brand Static 
Control Floor 
Mats can 
create an 
inexpensive 
"island of 
protection" 
around your 
delicate 
electronic equipment, 
harmlessly draining the 
static charge from 
operators and other per-
sonnel. 

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

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

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

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

Ask for the Data Recording Products 01v1sion 

3M 
CIRCLE NO. 12 ON INQUIRY CARD 
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Data General's Jim Perry, left, and Ed Zander show off the long-awaited ECLIPSE MV/8000, 
standing among the 128 terminals supported by the system. 

off-loading line character interrupts 
from the CPU. A new family of 
multiplexors is geared for use with 
the MV/8000, as well as the ECLIPSE 
s/140 and Nova 4. 

The ocu/200, offered as an 
option, includes SK bytes of local 
memory and serves as a front-end 
processor for synchronous commu­
nications. 

A combination of four high-speed 
buses gives a total cache-to-main 
memory bandwidth of 36.4M 
bytes/sec., which DG claims is 
higher than DG's major competitors, 
DEC and Prime. Data is transferred 
over an 18.2M-byte/sec. CPORT bus 
via a 16K-byte system cache 
between main memory and the CPU. 
Data is transfern~d over an 
18.2M-byte/sec. IPORT bus between 
the main memory and the I/O 
processor or ocu/200. 

The integration of AOS/vs into the 
user's logical address space, which 
is said to increase software writing 
efficiency, requires protection of the 
operating system data base and 
programs. That protection is 
provided by eight hierarchical rings 

with gatekeeper functions, which 
allow users to view the operating 
system as a set of system-provided 
subroutines while making system 
calls, but still protect the operating 
system from intrusion or alteration. 
The innermost ring holds the AOS/vs 
kernel, while the outermost holds 
the user's logical address space. The 
initial release of Aos/vs will reserve 
certain rings for future software 
expansion (see chart). 

With MV/sooo, systems houses 
can have their own proprietary ring 
for applications, because only four 
rings are occupied by MV/sooo 
functions, while the other four are 
for users. DEC's VAX uses all of its 
four rings, Wallach says. 

By using LSI devices that were 
unavailable when DEC designed 
VAX, DG can fit its entire MV/sooo in 
half the space of v AX, says Wallach. 
The use of programmable array 
logic (PAL) chips reduces chip counts 
from five to one and cuts the 
number of processor boards to five; 
the DEC equivalent is housed on 27 
boards, Wallach says. The use of 
PALS and bit-slice architecture, he 

MINI-MICRO SYSTEMS/May 1980 





Announcing the HP 1000 
Separate 1/0 processors let the 

Our new HP 1000 L-Series is designed to 
give you outstanding processing performance­
even in the most demanding applications. 

The reason is our innovative distributed 
intelligence architecture. Each I/O interface has 
its own processor-made with our exclusive SOS 
LSI process-and its own direct memory channel. 
Which means each interface can control and moni­
tor data transfers-without interrupting the 
central processor. 

So the CPU can concentrate on its main 
job of computation. 

And you get faster response, higher 
throughput and superior system performance. 

But what's really surprising about the L­
Series is that you get all this performance at prices 

that start as low as $1968 for our starter set.t Or 
$15,510 for a complete disc-based system.tt 

Nobody 
makes processors 

like we do. 
The key to the HP-1000 L-Series' impres­

sive new architecture is our own Silicon-On-Sap­
phire technology. SOS lets us make CPU and I/ 0 
chips with extremely high circuit density, low 
power consumption, high processing speeds and 
high reliability-at a very low cost. 

It's this combination of high performance 
and low cost that make the L-Series appropriate 
for the whole range of OEM and industrial appli-



L-Series Computer. 
CPU concentrate on computation. 

cations - including data management, 
process control and instrumentation. 

And to insure you can get the t 

exact configuration you need for your 
specific application, the L-Series is avail­
able in a wide choice of board, box and 
system packages. 

The HP 1000 L-Series is a fully 
compatible member of our high 
performance HP 1000 family. 
Which means you can 
move up to a larger 
computer-all the way 
to our powerful F-Series-as your 
application grows. 

It also means you can use any HP 1000 
computer-and its sophisti­
cated program development 
tools-to design programs 
for the L-Series. 

The 
reliability is 

built in. 
Like all HP compu­

ters, the HP 1000 L-Series is 
designed to give you out­
standing reliability. Relia­
bility that's significantly 
enhanced by our SOS tech­
nology - processor boards 
have fewer active parts, so 
fewer things can go wrong. 
In addition, the L-Series has 
its own self-test programs 
and diagnostics. 

tStarterSet: CPU, 64KB 
memory, one 110 board. 
tt Disc-Based System: HP's new 
12MB Winchester disc drive 
and 2621 display console. 
(US. OEM prices in quantities 
of 100) 

From 
$1968 

And, of course, the L-Series is backed by 
our full range of support and documentation 
services-including our worldwide service 
network. 

For more information or a hands-on 
demonstration of our high performance, low cost 
L-Series, contact your nearest HP sales office 
listed in the White Pages or write to: Roger 
Ueltzen, Dept. 873, 11000 Wolfe Road, Cupertino, 
CA 95014. 

Coming soon to Los Angeles, Dallas, 
Chicago, New York and Toronto: 

"Productivity '80: The Computer-Its 
New Role'.' Hewlett-Packard seminars and prac­
tical demonstrations on how to get more from 
your resources in the coming decade. Watch your 
local newspaper for details. 

r//"09 HEWLETT 
a:~ PACKARD 

22002HPDS30 
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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. 
It's 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-

l 

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 V's 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 Distribution 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. 

MICROJl. 
TM - MICROSTAR, STARDOS and UPDATE are trademarks of MICRO V CORPORATION. 

SEE US AT NCC, BOOTH 531-533, DISNEYLAND HOTEL, LOWER LEVEL 
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says, is "functional decomposition of 
the processor into major functional 
subsystems" that improve perform­
ance and are easier to debug. 
Wallach says this approach, unique 
to DG in the 32-bit market, puts the 
intelligence as close as possible to 
data manipulation tasks, thereby 
not cluttering the CPU with tasks 
like 1/0 processing. These features 
will help DG to meet system ARM 
(availability/reliability/maintenance) 
requirements, which it deems one of 
the MV/sooo's "highest-priority 
design objectives." 

However, the MV/8000 falls short 
in networking. DEC's network 
software includes DECnet/VAX. DG, 
however, is not announcing capabili­
ties to work its XODIAC networking 
product. "We fully realize this is a 
missing link," Perry admits, "and 
we intend to be there. But we have 
not announced when." 

Availability of the system may be 
a key point in DG's favor. DEC 
delivery times are about a year, but 
DG is hoping for initial hardware 
deliveries of about 150 days. The 
company will attempt to match the 
90-day rate of other ECLIPSE 
models. -Lori Va/igra 

Shugart , Tandon spar 
over head-license issue 

Talks between Shugart Associ­
ates and Tandon Magnetics Corp. 
concerning manufacturing licenses 
for Tandon's double-sided read/ 
write head assembly for floppy-disk 
drives remain at a stalemate. 
Despite the impasse, some industry 
observers feel strongly that the two 
companies may come to terms by 
mid-year. 

Meanwhile, Shugart is distribut­
ing evaluation versions of a 5%-in. 
double-sided minifloppy drive 
equipped with its newly announced 
"Bi-Compliant" head assembly-a 
move sparking rumblings from 
Tandon that Shugart's new design 
may be in direct violation of a 
year-old Tandon patent. 

At issue is a head assembly that 
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Tandon: "Shugart's head is a copy of our 
design." 

has proven to be both reliable and 
manufacturable in large quantities. 
It comprises a fixed "button" head 
that reads and writes data on one 
side of a floppy disk and a gimballed 
slider mounted onto a spring-loaded 
pivot arm that reads and writes 
data on the other side. The 
completed assembly, resembling a 
small desk-top stapler, is mounted 
onto a carriage way and tied to a 
lead screw or band positioner. 

In most drives the assembly is 
driven across the diskette's data 
tracks by a stepper motor. The 
button head is mounted firmly to 
the carriage itself; the gimballed 
head reads and writes data on the 
upper surface of the diskette, while 
serving as a loading pad to push the 
diskette down onto the lower head. 

Compounding the controversy 
between Shugart, the Xerox 
subsidiary in Sunnyvale, Calif., and 
Tandon, the Chatsworth, Calif., 
components and peripherals house, 
is the explosive demand for 
low-cost, high-capacity rotating 
memories, particularly by builders 
of microcomputer-based small­
business and word-processing sys­
tems. In the face of this demand, 

Sanders: "The Bi-Compliant head is definitely 
a Shugart design." 

however, many floppy-disk drive 
makers have been unable to follow 
through on promised deliveries of 
large quantities of reliable drives. 

Problems with read/write heads 
have been the source of much of this 
difficulty, and Shugart's are no 
exception. The firm's first double­
sided drives were originally 
designed using what some call the 
"clothespin" head assembly, a 
variation of an IBM design. 

Shugart's SA450 (5%-in.) and 
SA850 (8-in.) double-sided drives 
originally incorporated two gim­
balled heads-one fixed on the 
carriage, the other mounted on a 
pivot arm-similar to the Tandon 
design. Shugart found that building 
small quantities of these drives was 
painless. But when it came to filling 
the large-scale orders that followed 
the introduction of its double-sided 
hardware several years ago, 
manufacturing problems quickly 
arose. "We could easily put together 
20 to 30 drives a day,'' recalls 
Ferrell Sanders, marketing vice 
president at Shugart. "It was 
something else, though, when we 
tried to ship thousands per day." 

In addition to manufacturing 
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problems, Shugart's clothespin head 
posed its own operating constraints. 
"When the heads loaded, you had 
two pieces of ceramic banging 
together," Sanders recalls. "If we 
increased pressure to get better 

compliance between the heads and 
the media, diskette wear went up. 
If we reduced pressure to control 
wear, we ended up with data­
handling problems." 

Last summer, Sanders adds , 
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MINI BITS 
DEC AND MEGATEK UNVEIL COLOR GRAPHICS SYSTEMS 

Both Digital Equipment Corp., Maynard, Mass., and Megatek Corp., a San 
Diego, Calif., vector graphics display manufacturer, have announced 
high-performance raster display systems able to generate dynamic graphics 
in as many as 16 colors. But the Megatek 7250 is said to be more powerful 
than the DEC product. For example, the Megatek hardware can do 
three-dimensional rotations in real tim~something beyond the capability of 
other raster systems. The 7250 is also more expensive, at s20,ooo to 
$25,ooo, than DEC's vs11/vsv11 system, which sells for $5000 to $14,000. 
Megatek is aiming the 7250 at computer-aided design and simulation 
applications, while DEC is targeting the vs11/vsv11 system at more traditional 
raster display markets-general engineering, process control and image 
processing . Both systems are slated for fourth-quarter delivery. 

DATA GENERAL ANNOUNCES PRICE HIKES OF 5 TO 10 PERCENT 
Following Digital Equipment Corp.'s announcement of across-the-board 

price hikes of 5 to 15 percent, Data General also increased prices by 5 to 1 o 
percent on Nova minicomputers and ECLIPSE scientific systems. DG also 
raised prices for maintenance services an average of 6 percent. Both 
companies cite inflationary pressures as the reason for the hikes, specifying 
the spiraling costs of labor, components and travel. Before the increases, a 
typical Nova 3D unit with 64K bytes of MOS memory sold for $16,275. It now 
sells for $17,085. A Nova 4/C with 32K bytes of MOS memory and a five-slot 
chassis, which previously sold for $2800, now costs $2950. And an ECLIPSE 
S250 with 64K bytes of core memory formerly sold for $30,000 and now costs 
$31,500. Peripherals were also affected by the increases: a Dasher D1 
alphanumeric display printer with a detachable keyboard went up from $1990 
to $2190. 

DASTEK PROVIDES SPECIFICATIONS FOR 4835 SERIES 
More information has surfaced about Dastek Corp.'s recently announced 

200M- to 400M-byte 4835 series of disk drives. The 14-in. drives will operate 
at bit densities of 12,112 bpi and track densities of 635 tpi, using thin-film 
read/write heads and 3350 oxide-coated Winchester media. More important is 
the 4835's 40,320 byte-per-track specification-twice that of Control Data 
Corp.'s 3330 storage module drives (SMD). These byte densities, plus the 
4835's optional SMD interface, will ease the new drives into existing 
SMD-based high-level minicomputers and allow the older removable-media 
hardware to be used for 4835 file backup. Evaluation versions of the new 
drives are due this summer, with production models set for delivery during the 
second quarter of next year. 

DISK CONTROLLER TIES WINCHESTERS, FLOPPIES 
Shugart Associates plans to unveil a single-board controller this month at 

the National Computer Conference. Company sources say the controller will 
expedite the use of floppy-disk drives as backup for the firm's line of low-cost 
a-in. Winchesters. Designated the SA1400, the microprocessor-based 
controller can handle a total of four a-in. fixed-disk drives (or 14-in. SA4000 
Winchesters) in conjunction with the firm's SABOO (single-sided} or SA850 
(double-sided) a-in. floppy-disk drives in any combination. Standard with the 
controller is a sector interleaving feature that compensates for the differing 
transfer rates of the company's floppy-disk drives. Also standard, says Tom 
Markmann, product line manager for the new controller, is an automatic copy 
feature that permits systems incorporating Winchester/floppy combinations to 
map data from the prime to the backup device without intervention of the host 
CPU. The SA 1400 is available in quantity now, Markmann says, with an OEM 
price of $1125. 

CHROMATICS SALES 
REPRESENTATIVES: 
USA. AL: Huntsville Col-Ins-Co. 
800/327-6600, AZ: Phoenix Thorson 
Co. 602/998-2444, CA: Southern U.S. 
Graphics Marketing Corp. 213/880-
4062, CA: Northern Thorson West 
415/964-9300, CO: Littleton Davis 
Assoc. 303/795-1400, CT: Bartlett As­
soc. 914/949-6476, DE: Bartlett Assoc. 
301/656-3061, DC: Bartlett Assoc. 
301/656-3061, FL: Ft Lauderdale Col­
ins-Co. 800/432-4480, Fl: Orlando 
Col-Ins-Co. Inside Fla 800/432-4480, 
Local 305/423-7615, GA: Atlanta Col­
ins-Co. 800/327-6600, HI: U.S. 
Graphics Marketing Corp. 213/880-
4062, IL: Northern Dytec/Central, 
Inc. 312/394-3380, IL: Southern 
Dytec/South 314/731-5400, IN: 
Dytec/Central, Inc. 317 /24 7-1316, IA: 
Eastern Dytec/Central

1 
Inc. 319/683-

2282, IA: Western Protessional Mktg. 
Services 612/474-5939, KS: 
Dytec/South 314/731-5400, LA: Baton 
Rouge Col-Ins-Co. 800/327-6600, ME: 
Bartlett Assoc. 617 /879-7530, MD: 
Bethesda Bartlett Assoc. 301/656-
3061, MA: Framingham Bartlett As­
soc. 617/879-7530, MI: Detroit WKM 
Assoc. 313/588-2300, MN: Profes­
sional Mktg. Services 612/474-5939, 
MO: Dytec/South 314/731-5400, NB: 
Dytec/South 314/731-5400, NH: 
Bartlett Assoc. 617/879-7530, NJ: 
Bartlett Assoc. 914/949-6476, NM: 
Albuquerque Thorson Co. 505/265-
5655, NY: Holcomb Bartlett Assoc. 
716/657-6309, NY: White Plains 
Bartlett Assoc. 914/949-6476, NC: 
Winston-Salem Col-Ins-Co. 800/327-
6600, OH: Cleveland WKM Assoc. 
216/267-0445, OH: Dayton WKM As­
soc. 513/434-7500, OR: Portland DPM, 
Inc. 503/258-8203, PA: Pittsburgh 
WKM Assoc. 412/892-2953, PA: 
Wayne Bartlett Assoc. 215/688-7325, 
RI: Bartlett Assoc. 617/879-7530, SC: 
Greenville Col-Ins-Co. 800/327-6600, 
TX: Austin Thorson Co. 512/451-752 7, 
TX: Dallas Thorson Co. 214/233-
5744, TX: Houston Thorson Co. 
713/7 71-3504, UT: Davis Assoc. 
303/795-1400, VT: Bartlett Assoc. 
617/879-7530, VA: Northern Bartlett 
Assoc. 804/421-7330, VA: Southern 
Col-Ins-Co. 800/327-6600, WA: Seat­
tle DPM Inc. 206/453-9082, WI: East­
ern Dytec/Central, Inc. 312/394-3380, 
FOREIGN COUNTRIES, EUROPE&. 
NEAR EAST: Techexport, lnG. 
617 /661-9424, AUSTRALIA: Crows 
Nest NSW TCG 439-6477, BELGIUM: 
Brussels Spesi (02) 37491-12, 
CANADA: 404/447-8797, FRANCE: 
Tech-data 749-40-37, ISRAEL: Eldan 
Electronic Instrument Co., Ltd 533 
221/533-242, SCANDINAVIA: Swe­
den Teleinstrument AB 08-380-3 70, 
SOUTH AFRICA: Pretoria Infodata 
Pty Ltd 01278-8141, SWITZERLAND: 
W. Stolz AG 05 7-54655, UNITED 
KINGDOM: Bournemouth Techex 
Ltd 0202-293-115, WEST GERMANY: 
Techdata GmbH 31025-6 

See us at the NCC. 

' Chromat1cs, In c. 1980 
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builds more performance into a low cost terminal 

Hazeltine 1420. A highly versatile and reliable conversational terminal. 
If you 're interested in low-cost conversational terminals, then you should know about the Hazeltine 
1420 which offers more performance and reliabil ity than any other terminal in its price class. With the 
Hazeltine 1420 you get a full range of operator conven ience features : a separate enhanced numeric 
pad, a familiar typewriter keyboard and cu rsor control keys. You also get upper and lower case, 
variable intensity and blinking fields, features you 'd expect only on higher priced systems. 

Best of all , the Hazelt ine 1420 is backed by our exclusive two-year warranty which gives you 
immediate replacement of circuit boards at absolutely no charge. Ask for details. 

Why settle for less, when the best conversational terminal 
costs no more than all the others? 

Hazeltine Corporation, Computer Terminal Equipment, 
Greenlawn, NY 117 40 (516) 549-8800 

Hazeltine and th e Pursui t of Exce llence 
New York (212) 586-1970 • New Jersey (201) 584-4661 • Chicago (312) 986-1414 
San Francisco (415) 342-6070 • Atlanta (404) 952-8444 • Arling ton (703) 979-5500 
Orlando (305) 628-0132 • Dallas (214) 980-9825 • Los Angeles (213) 553-1811 
Columbus (614) 889-6510 • England 01-948-3111 Telex (851) 928572 

Answers for the eighties 
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At the center of the controversy: Does Shugart Associates ' " Bi-Compliant" head assembly, left, violate patents on Tandon 
Magnetics Corp. 's read/write head assembly, right, for floppy-disk drives? 

Shugart chose the Bi-Compliant 
design and moved to phase out 
earlier clothespin head assemblies. 
One of the first drives to 
incorporate the new head may have 
been the SA450 demonstrated at a 
computer exhibition in London. At 
the same time came word of talks 
between the two companies, aimed 
at negotiating for Shugart an 
agreement that would permit it to 
build Tandon's head in-house. 
[Mini-Micro Systems had errone­
ously reported that a licensing 
agreement between the two had 
already been signed (MMS, Decem­
ber, 1979, p. 19).) 

According to a number of sources, 
these talks are now "dead in the 
water." Exactly why they broke 
down has riot been made public. 
They appear tempered, however, 
by events associated with an 
abortive attempt by Shugart two 
years ago to buy out Sirjang Lal 
"Jugi" Tandon's company. At the 
time, Tandon's head patent was still 
pending, and as part of the 
negotiations, claims one source, 
Shugart engineers were given acces 
to Tandon's manufacturing technol­
ogy. 

Talks between the companies 
eventually sputtered out, only to be 
reopened in the summer of last year 
when Shugart sought a license for 
the now patented Tandon compo­
nent. These discussions dragged 
through December, at which point 
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Shugart demonstrated its Bi­
Compliant head. That reportedly 
angered Tandon, who promptly 
suspended negotiations. 

Other sources, however, blame 
Tandon for the slow pace of 
negotiations and the lack of an 
agreement. "Shugart is trying to 
sort out who it is dealing with," says 
one source close to the negotiations. 
"Meanwhile, Jugi doesn't know 
whether he's giving away the family 
jewels or whether he's making a 
super deal." 

Sources at Tandon see their own 
company pride as a major issue. 
"We want credibility for our 
design," says one insider. "We want 
Shugart to recognize that what they 
call their Bi-Compliant head is 
really a Tandon head." Shugart, 
however, appears unwilling to make 
that move. Shugart's Sanders says 
the Bi-Compliant head is definitf:ly 
a Shugart design, although he 
concedes that, from an external 
point of view, they appear similar. 
There are differences, he stresses, 
although he would not state what 
they were, citing competitive 
reasons. 

J ugi Tandon is more vocal about 
the two designs. "Shugart's 
Bi-Compliant head is a carbon copy 
of our own design," he states flatly. 
"All Shugart has done is put its 
name on it." Tandon says his patent 
supports his claim, and at first 
glance, the patent would appear to 

cover a lot of real estate. A 
summary of the head assembly 
describes it as "a device for 
effecting data recording and 
reproduction operations with each 
of the two sides of a pliant, nonrigid 
magnetic recording element (em­
ploying) a fixed transducer on one 
side and a resilient element 
supporting a movable transducer on 
the other." Changes in specifica­
tions, such as those suggested by 
Sanders, don't alter the validity of 
his patent, Tandon claims. For 
example, it is reported that 
Shugart's design uses a straddle 
erase, while Tandon's incorporates a 
tunnel erase feature. 

For the moment, though, Tandon 
has not taken any legal steps to 
enforce his claim against Shugart, 
but he does not preclude this. Many 
industry sources report that Tandon 
is holding back for a good reason: 
"The front-end costs of such a suit 
would be very high," notes one 
hardware executive. "It would be 85 
Xerox (Shugart's parent) lawyers 
against Tandon's small staff. He 
could easily lose out even if he wins 
in court." 

Others claim that Tandon's patent 
won't hold up if seriously chal­
lenged, a notion Tandon dismisses 
out of hand. Many persist in 
questioning the patent's validity 
and point out that, so far, Tandon 
has not enforced the patent against 
any other makers of double-sided 
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When you're selling over 
75 small business 
systems a month like 
Shasta General Systems, 
you've got to have 
terminals that are as 
reliable, if not more 
relia.ble, than the 
system itself. 

That's why Shasta 
chose to integrate 
Zentec CRT's into their 
Oiablo 3200 small 
business and word 
processing systems. 

As the largest inde­
pendent distributor of 
small business systems 
in the United States, 
Shasta is a real stickler 
for quality. "We're incor­
porating Zentec Zephyrs 

and ZMS-40s into our 
system for one main 
reason:' commented 
Lawrence Finch, Shasta 
President. "In a word ... 

we're looking for 
quality. The CRT is the 
direct interface with our 
customers . In their eyes, 

if the 
terminal 
fails, we fail. And at 
$20K plus per system, 
we really can't afford 
that. We chose Zentec 
for that extra measure 

of reliability'.' 

Getting the most 
from your host. 
Shasta is now inte­
grating Zentec's new 
Zephyrs and ZMS-40s 

into their Oiablo 3200 
small business system to 
satisfy a wide range of 
data processing 
and word processing 
applications . The 
system, expandable up 

to 8 
CRT's, utilizes 
the Zentec Zephyr to 
perform all data entry 
and data processing 
functions. Capitalizing 
on the Zephyr's 
intelligent features 
such as full cursor 
addressibility, full 
editing and protected 
forms modes, the Oiablo 
3200 system offers users 
improved system 
throughput. The 
ZMS-40s, incorporating 
custom keyboards and 
firmware are designed 



to Shasta's 
specifications, 

handling all word pro­
cessing functions. Word 
processing programs can 
now be downloaded to 
the terminal from the 

a 
Shasta specified Zentec. 

CPU and executed in 
firmware, relieving the 
CPU of valuable pro­
cessing time. Together, 
they make powerful 
additions to an already 
powerful system. 

Like Shasta, more and 
more people are turning 
to Zentec for intelligent 
solutions to their data 
and word processing 
problems. 

Why? 
Simply this. Every 

Zentec terminal is 
designed, manufactured 
and stress-tested to give 
you the best MTBF rate 
in the business. The 
Zephyr's a perfect exam­
ple. It's the first low-cost 

smart terminal designed 
around Zentec's proven 
intelligent terminal 
technology. Incorporat­
ing custom LSI circuitry, 
the Zephyr offers you a 
powerful, full function 
terminal at a very com­
petitive price. Equally 
important, Zephyr qual­
ity offers you less dead­
on-arrivals. Fewer pre­
mature failures. And 
more reliability .. . from 
power-up to payout. 

Don't let a defective 
CRT come between you 
and your CPU. 
You really can't afford 
to become a victim of 
terminal trauma. Take a 
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close look at the new 
Zentec Zephyr. Or any 
one of the growing ZMS 
Family of intelligent 
terminals. Like Shasta, 
they could be -the most 
intelligent solutions to 
your data or word pro­
cessing problems. For 
more information, just 
write: Zentec Corpora­
tion, 2400 Walsh Avenue, 
Santa Clara, CA 95050. 
Or call (408) 727-7662. 

/<...._Z£NT£C 
.. . the last word in 
intelligent terminals 
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A Mini Computer 
Data Base Manager 
For Under $2000. 

The Mim B.DM from ITI, a powerful data base 
manager is written in OMSI PASCAL, provides 
rapid and easy configuration and modification, 
is usable by anyone who has a PDP-11 or LSI-11 
computer and the B.T-11 version is priced for 
less than sa,000.00. 
Applications can be built easier and faster than by conventional 
methods ( it is 100% table driven) allowing anyone to define, input, 
sort, calculate, and report data. 
MINI RDM addresses the needs of management or any DP 
department, allowing easy and rapid development of: 

• Project and cash flow planning systems. 
• Employees or customer information. 
• Scheduling and delivery. 
• Parts, material, or resource management. 
• Strategic planning and MUCH, MUCH MORE. 

MINI RDM is upward compatible with RDM ( Real time Data-base 
Manager ) , a complete DBMS based application generator from IT!. 
Data files are compatible across all DEC operating systems. 
MINI RDM includes: 

• Easy Data Definition - Creates data-base files using a table 
driven physical data dictionary. 

•CRT Forms Input - Table driven method of data entry, 
modification, retrieval, and deletion. 

• Report Writer - Provides ease of Data calculation and reporting. 
MINI RDM is available for RT-11 (TSX, too ) andRSTS/E users. 
RSX-llM coming soon. Floppy versions available. Full RDM is 
available including Forms Input, Report Writer, Report Generation, 
a full DML Procedure Library, and an OMS! PASCAL 1 Compiler. Ap­
plications available include G/L (with powerful statement writer ) , 
AIR, A/P, Payroll, and more. 
Demos, Manuals, and further information available. 
Distributor inquiries welcome. 

ilNlli1 
INTERACTIVE TECHNOLOGY INCORPORATED 

ROM-Ml (MINI-ROM) 

TELEPHONE (503) 644-0111 

1225 N.W. MURRAY ROAD, SUITE 103, PORTLAND, OREGON 97229 
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read/write head assemblies incorpo­
rating one fixed and one movable 
head, or against any of their 
customers. Tandon shrugs this off, 
too, noting that his firm has sent 
letters to a number of companies, 
informing them of his patent (MMS, 
July, 1979, p. 16). He says an 
extended law suit would not be in 
the industry's best interest. 

Tandon also feels that his real 
protection will lie with his 
manufacturing personnel, not his 
legal staff. As he sees it, Tandon 
Magnetics is prepared to outpro­
duce Shugart, regardless of the 
outcome of negotiations. "We are 
way ahead of them when it comes to 
delivering volume quantities of 
these drives,'' he says, referring to 
shipments of his company's year-old 
TM-100 5%-in. single- and double­
sided drives. 

Right now, he says, hardware is 
being produced at the rate of 8000 
units a month-three-quarters of 
which are double-sided drives. 
Shugart, on the other hand, is only 
now revving up its double-sided 
5%-in. production lines. But once 
production gets rolling, Sanders 
says, large numbers of SA450s will 
be stamped out. By the end of the 
year, he says, production should hit 
500 units a day. 

Shugart's 8-in. SA850 will 
continue to be offered with the older 
clothespin head initially, Sanders 
adds, while the Bi-Compliant design 
is phased in. Sanders expects this to 
be completed in July. Shugart's 
total production capability for 
floppy-disk drives is staggering. 
Last year the company shipped 
250,000 5%-in. single-sided drives. 
This year, company sources report, 
more than 500 ,000 have been 
shipped so far. 

Despite the differences between 
Shugart and Tandon, many observ­
ers feel that an agreement over the 
question of the Bi-Compliant head 
will be hammered out very soon. 
Sanders has no comment on any 
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Speak SCOUT, speak. 
SCOUT'" is a smart minicomputer. He 

can tell you when one of his 
boards is bad. Good SCOUT! 

How does SCOUT do this? 
SCOUT has ISOLITE~ 

Do you see the red light? It 
means ISOLITE is testing 
the board. If the light stays 
on, the board is bad. Bad 
boards don't get to play any­
more. They get replaced 
with a spare 6.25" x 8.3" card 
in about three minutes. 

Isn't ISOLITE neat? It can 
even test your 

whole system every time 
you turn SCOUT on. 

Does SCOUT turn you on? 
Think what three-minute maintenance 

could do for your bottom line. Think what it 
could do for your product line. Everyone will 
love your products. You will grow very rich. 

You will save up front, too. 
SCOUT starts at 
less than $1K for 
a 16-bit CPU, I/0, 
32KByteRAM 
and card cage. So, 
SCOUT also speaks 
to value. 

Speak SCOUT, 
speak. I 

I 
I 
I 
I 
I 
I 

-------------------, 

Name 

See the light. 
Every bit of the 16-bit performance you need, 
plus incredible operating economy. It's all 
in our how-to-save-on-maintenance primer, 
A Plug for SCOUT. Get your free copy with 
this coupon and a business card. Or, for imme­

diate information, call 714/833-8830, Ext. 455: 

Title 

Company 

Address 

City State Zip 

I /PIM Comp~~~~~~2,~ation 
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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aspect of the negotiations, but Jugi 
Tandon now seems somewhat 
optimistic about the final resolution. 
"Shugart has never said that they 
do not want to negotiate this issue," 
he says. "They are a responsible 
company, and we will solve this 
problem." -John Trifari 

Hardware rental houses 
give IBM 3101 a boost 

IBM's 3101 interactive ASCII 
terminal, available only by mail 
order since its introduction last fall, 
is rapidly moving into the hands of 
short-term hardware rental houses. 

"We have three quarters of IBM's 
first production run," claims Joel 
Dolin, president of Leasametric, 
Inc., Foster City, Calif. "We'll be 
putting 350 of these units into 
inventory over the next six months, 
and we expect to be in the market 
for more." Leasametric plans to 
rent 310ls to IBM mainframe and 
minicomputer users temporarily 
needing ASCII-compatible ter­
minals-especially Teletypes-and 
to non-IBM users attracted by the 
mainframe giant's reputation for 
high-quality hardware. 

IBM, Dolin notes, has made no 
arrangements to service these 
markets with lease or rental plans. 
"As far as the 3101 is concerned, it's 
'sales only,'" he explains. If a user 
wants one of these terminals, he 
dials a WATS number rather than 
calling his local IBM office and 
asking for a salesman. As a result, 
Dolin says, IBM regards rental 
houses such as Leasametric as 
complements to its 3101 marketing 
efforts, not as competitors. 

But Dolin can't resist pointing out 
that short-term rental houses offer 
a number of advantages to users 
interested in the new IBM 
equipment. "Users ordering from 
IBM have a 60-day waiting period," 
he says. "We can deliver off-the­
shelf." 

Dolin's view is shared by Bill 
Grinker, president of Boston-based 
American Terminal Leasing. He is 
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prepared to offer 310ls off-the­
shelf-but on a minimum three­
month rental as opposed to the 
month-to-month minimums availa­
ble from Leasametric. "We antici­
pate moving the 3101 as a spot 
replacement for ASCII terminals now 
on lease," Grinker says. "It's a 
high-class product, and it will be 
widely accepted in the OEM 
market." 

In addition to delivery schedules, 
both firms claim that their service 
arrangements are also superior to 
IBM's. Instead of its traditional 
handholding, IBM will offer 3101 

IBM's 3101 , an ASCII-compatible terminal, is 
available on a for-sale-only basis from IBM. 
But it's now finding its way into short-term 
hardware rental houses. Devices are 
available with 20 percent discount for 
purchases of 100 units or more. 

buyers the option of shipping either 
terminals or any one of the major 
subassemblies, such as the key­
board, to a repair depot. Turna­
round time, says IBM, is five days. 

Both Grinker and Dolin say their 
firms will provide on-the-spot 
service for users who want it. But 
Federal Express, Grinker says, can 
do the job better. "Very rarely does 
something have to be fixed right 
away," he explains. "We can ship a 
replacement part or even a 
complete terminal, if necessary, 
anywhere overnight. It's a lot 
cheaper than sending out a 
serviceman." 

IBM's decision to go with 

mail-order sales and depot servicing 
does have its admirers-especially 
those offering competing hardware. 
"It's an efficient way to market 
terminals," says Phil Shires, vice 
president of marketing and sales at 
Lear Siegler's Data Products 
Division, Anaheim, Calif., vendors 
of the ADM-3 dumb terminal. To 
Shires, there's no mistaking IBM's 
move-the mainframe maker is 
moving aggressively into the OEM 
terminal business and is reaching 
out at a market that could total close 
to 300,000 units per year. 

However, Shires feels that 
pricing may keep IBM from 
dominating the ASCII terminal 
market. In single-unit quantities, 
the 3101 sells for $1295, with a 20 
percent discount available for 
quantity purchases. At that point, 
the terminal will cost a little over 
$1000. That's $100 more than Lear 
Siegler's single-unit price for the 
ADM-3. "Even with the 20 percent 
discount," Shires points out, 
"lessors will get a faster payout 
with our hardware." 

Bill Hauf, marketing manager at 
ElectroRent, Burbank, Calif., also 
feels that pricing may dampen 
acceptance of the 3101 among OEMS. 
"It's nice to have IBM hardware in 
your inventory," he says, "but at 
their prices it won't move." Hauf 
cites ElectroRent's efforts to rent 
IBM 3277 terminals. "The potential 
market for this hardware was 
enormous," he says. "Despite this, 
the terminals just didn't move." 
ElectroRent no longer carries the 
3277. 

Instead, says Hauf, the company 
plans to stick with ASCII-compatible 
terminals such as those supplied by 
Lear Siegler. Rent for this 
hardware on a monthly basis is $80; 
rent on a yearly basis is $49 per 
month, with half being credited 
toward an equity buildup. A similar 
arrangement is at work for Teletype 
model 43 terminals. Purchase price 
for these devices is $1377, Hauf 
says. On a month-to-month basis, 
the hardware rents for $124; on a 
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There is only one 
high performance 
VLSI computer 

solution. 

Intel delivers it. 



ASM86 
PL-M/86 
PASCAL 

intel 
"------

How Intel 
delivers the key 
to productivity 
in the '80s. 

As we move into the '80s, the 
increasing demand for complex com­
puter programs, the critical shortage 
of programmers, and the seemingly 
unstoppable rise in software develop­
ment costs will reach crisis proportions. 
To understand how to bring this 
situation under control, we have to 
understand its cause. 

In the 1970s, the microcomputer 
was used successfully to lower the cost 
of hardware engineering. Each new 
microcomputer generation integrated 
more and more of the system, lowering 
the cost of design and making it easier 
to put electronic intelligence anywhere 
and everywhere. As hardware cost 
dropped, rising software costs became 
increasingly visible. 

So, today, as costs climb, manage­
ment puts everyone under increasing 
pressure to deliver projects on time and 
on budget. Yet, the cost of programming 
is still outpacing productivity. Software 
development and integration still 
lag the system hardware. The software 
crisis of the '80s rages on. 

Tools for structured solutions 
Once a problem grows beyond a 

certain point, the most efficient way to 
solve it is with a top down approach. 
You break the problem into units, 
program and debug each one, and com­
bine the units into a unified solution. 

That's the concept. But you can't 
stop there. In the '80s, bridging the gap 
between a conceptual solution and a 
working one will require tools as 
efficient as the top down method. New 
tools, like a CPU with a dramatically 
different architecture. An architecture 
uniquely suited to a world of higher level 
languages and structured programming. 
Tools like a modular operating system, 
of a kind never before available on a 
16-bit microprocessor. Tools like the 



• • arecr1s1s. 
only complete family of programming 
languages, because no one language 
is right all the time. 

Different languages have different 
strengths and weaknesses , and using the 
right language for the right job can 

upon the features you select, you save 
from two to forty man years of program­
ming effort. That's an additional 
two to forty man years you can devote 
to your application. 

make your programming 
easier. So, Intel delivers 
ASM86 Macro As­
sembly Language 

Peripheral 
Controllers 

Tools for realizing your 
solution 

Of course, having 
the foundation and 
the concept of your for space and 

speed sensitive 
modules. Our 
PL-M/86 sys­
tems program­
ming language 
and PASCAL 
support structured 
programming at 
the systems and ap­
plications levels. FOR­
TRAN and COBOL 
will also be available. 

Co-
processors solution doesn't 

help if you can't 
write the pro­
grams to imple­
ment it. So, Intel 
delivers develop­

ment tools to sup-
Software 

Development 
Systems 

port you through 
the entire develop­

ment cycle. Support 
from source entry, with 

CREDIT, a CRT based text 
editor, through com-With Intel's re­

location and link­
age tools, modules 
written in the 

1 I S d S piling and debugging, 
nte tructure ystem with an lntellec® 

different languages are combined, with 
library utilities and operating system 
routines, into one, complete solution, 
automatically. Using this modular 
approach, and the right language for 
the right job, your finished product is 
clean, reliable, maintainable, and 
understandable. 

The critical module 
Since complex software requires 

sophisticated operating systems support, 
the operating system is the most critical 
module in your solution. It is the foun­
dation upon which your application is 
built. It is also available, off the shelf, 
from Intel. 

Today, Intel delivers the RMX/86T" 
operating system. RMX /86 is new, and it's 
the first modular, real-time, multitasking 
operating system for 16-bit microcom­
puters. File manipulation, task schedul­
ing, and interrupt control are configured by 
you, according to the needs of your appli­
cation. There's no unnecessary burden. 

Intel's investment in the development 
of RMX/86 is substantial. Depending 

development system 
and ICP" hardware/software debugging 
system. Intel's tools work with you. They 
shorten developmi::nt time and support 
the structured approach you've taken. 

But debugging software on a 
development system is not the same as 
testing it on the actual hardware. 
The ICE modules help here, too. 
During development, these tools let 
you trace through your software and 
debug it, symbolically, at the source 
language level. Now, these In-Circuit 
Emulators replace your prototype 
hardware's CPU to speed hardware/ 
software integration. 

If your hardware is built from 
components, ICE Modules will help you 
separate the hardware and software 
bugs, so you don't spend your time fixing 
engineering problems. If your hardware 
is built around an Intel iSBC 86/12A"' 
Single Board Computer, you'll already 
have a known, working hardware 
environment for program testing. 
You can use ICE Modules to concen­
trate your efforts on debugging your 
software. 

Either way, the same software, 
operating system support and debugging 
tools are available to help you bring 
your application to life. 

Synergy for high performance 
In the '60s and '70s, programs were 

used to instruct computers. Applications 
of the '80s require programs to be the 
solutions to problems. High perfor­
mance solutions will be the result of 
synergy between the hardware and 
the software. 

To create this synergy today, Intel 
delivers the 8086 processor. The 8086 
processor is unique. Instead of a linear, 
or flat architecture, the 8086 is the 
only microprocessor optimized to work 
with high level languages and the 
structured solutions they implement. 

For the specialized needs of the '80s, 
the 8086/87 and 8086/89 co-processing 
systems will set the standard of per­
formance for mathematical processing 
and 1/0 bound applications. 

And Intel peripheral controllers 
contribute to your system throughput 
by freeing processors for more 
computation. 

Your software design may be 
revolutionary. And with help from an 
architecture designed to support your 
structured solution, its performance 
can be revolutionary, too. 

Intel's software tools let you con­
centrate your planning on the payoff­
getting to market today with a superior 
product. To take your first step to 
higher productivity, fill out and mail 
the coupon on the other side of this page . 
It's a productive use of your time. 

Europe: Intel International. Brussels. Belgium. 
Japan: Intel Japan, Tokyo. United States and Canadian 
distributors : Alliance, Almac/Stroum, Arrow Electronics, 
Avnet Electronics, Component Specialties. Hamilton/Avnet, 
Hamilton/Electro Sales, Harvey, Industrial Components, 
Pioneer, L.A. Varah, Wyle Distribution Group, Zentronics. 



Your first step toward productivity 
How to get more 
information on 
solving the software 
crisis of the '80s. 

To find out more about our 
solutions, fill out the informa, 

tion requested below and send 
it to Intel Corporation, Literature 
Department, 3065 Bowers Avenue, 
Santa Clara, CA 95051. Indicate 
what your particular interests are, 
including workshops, and we'll 
make sure you get the appropriate 
material. If you don't have a pair of 

_ I have an immediate requirement, please telephone me at ( 

_ I need additional information. 

scissors handy, give us a call 
at 4081734,8102 (Literature 
Department) and we'll rush the 
material out to you. Or call 
your local Intel distributor. 

Intel wants to help you solve 
the software crisis of the '80s. 
It all starts right here . 

Please put the letter corresponding to your yearly requirements in the line to the left of those 
products of interest. 

_ A 16,bit Microprocessors 

_ B 8,bit Microprocessors 

_ C Single,Chip 
Microcontrollers 

_ D Peripheral Controllers 

_ E RAMS 

01234 

W for 1, 10 per year 
X for 11, 99 per year 
Y for 99,999 per year 
Z for over 1,000 per year 

_ F EPROMS 

_ G Bubbles 

_ H Single Board Computers 

_ I Development Systems 

_ J Debug Tools 
_ K High, Level Languages 

(_~ ____ ) 
Indicate languages 

_ L Macroassembler 

_ M Operating Systems 
(RMX/86™) 

_ N Telecom Products 

_ 0 Military Products 

_ P Workshops 

Circle No. 26 for information. 
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yearly basis, it's $76 per month , of 
which $35 goes to equity. 

The 3101, on the other hand, is 
pegged at $142 per month on a 
month-to-month basis at Leasamet­
ric, and $85 per month on a yearly 
basis, with no equity buildup, 
according to Dolin. Other hardware 
rental houses report that 3101 

pricing will be higher than that for 
comparable terminals. The reason, 
according to Bill Rollnick, president 
of Rental Electronics, Inc. (REI), 

Palo Alto, Calif., is that the 
industry is uncertain about the 
mainframe giant's plans for the new 
hardware. "Rental people aren't 
sure about IBM," he says. "Maybe a 
year from now they'll chop prices 15 

percent. A move like that could put 
a lot of people in deep trouble." 

Rollnick advocates caution. 
"From our point of view,'' he 
explains, "the 3101 is a new 
terminal from a new company. We 
don't have the answers to the 
questions we have about it , so we're 
going to protect ourselves through 
pricing." Nonetheless, he adds, REI 

has been talking to IBM about the 
3101, and most probably will start 
stocking the new device in the near 
future, as will ElectroRent, 
according to Hauf. 

Also investigating the 3101 is u.s. 
Instrument Rentals , Inc., San 
Mateo, Calif. According to Alan 
Kest, vice president of data 
products, USIR has looked into the 
3101, but has made no decision to 
order hardware because there has 
been no demand for it. "We don't 
make a market in rental hardware," 
Kest explains, "our customers do." 
So far no one has asked for the 3101, 

he says. 
But "with IBM coming in, the 

market for ASCII terminals should 
get even better," he says. "That's 
good for hardware suppliers, and 
that's good for us." 

Dolin at Leasametric is not 
waiting for his customers to make a 
market, however. Conceding his 
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Imagine you could design a microprocessor sys­
tem that would operate almost anywhere 1n the 
world with a sing le sw1tch1ng power supply We ll . 
you can with Converter Concepts ' low-power 
sw1tchers1 

WIDE INPUT VOLTAGES Only Converter Concepts 
produces 15 to 100 watt switchers that operate on any 
voltage from 90 to 250VAC or 10 to 40VDC- without 
switches. 1umpers. taps or other mod1flcat1on 
BROWNOUT PROTECTION You get reliable operation 
during power failure . too . on power as low as 50VAC . 
with minimum degradation of output voltage 
LATEST SWITCHER CONCEPTS Our advanced 
switchers use a single transistor single trans­
fo rmer flyback design with soft turn -on charac­
ter1st1cs and short c1rcu1t protection You get less 
complexity. higher rehabil1ty and effi ciency and a 
cost that's compet1t1ve with llnears 

Four input power ranges and single dual or triple 
output options are available in low-cost printed cir­
cuit board. open frame or RFl-res1stant enclosed 
packages 
RIGOROUS QUALITY CONTROL We re building a 
reputation for tough QC . so you re buying confi­
dence with every l:onverter Concepts switcher 
Call us today for engineering assistance . our latest 
engineering catalog prices and your nearest CCI 
representative 

rr~1 CONVERTER 
"~~ CONCEPT51NC 
435 S Main St Pardeeville Wt 53954 Tel (608) 429-2144 
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ROYTRON'· 
plug-compatible reader /punch 
Desktop combination reader/punch with serial 
asynchronous RS-232C compatible interface. 
Designed to operate with a terminal device on the 
same serial data lines or alone on a dedicated 
serial line. Reader will generate data at all 
standard baud rates up to 2400 baud. 

Punch accepts data at all standard baud 
rates up to 600 baud continuous or 4800 baud 
batch, uti lizing a 32 character buffer. 

Two modes of operation are provided : 
Auto Mode - Simulates Model 
ASA 33 Teletype using ASCII defined 
data codes (DC 1, 2, 3 and 4) 
to activate / deactivate the reader 
or punch ; Manual Mode - Code 
transparent mode. Panel switches control 
activation/deactivation of reader 
or punch and associated terminal device. 

Tape duplicat ion feature is provided by 
settinq unit to LOCAL mode. 

NCC BOOTHS 1301-1303 

High-speed. compact , with 
self -co ntained electronics 

and power supply. 
Complete in attract ive 

noise dampening hous ing . 

rn WESTRrE
1

X OEM PRODUCTS 
Litton 
1140 Bloomfield Avenue. West Caldwell, N.J. 07006 (201) 227-7'290 
IN UK - WESTREX OEM PRODUCTS. Airpon House, Purley Way, Croyden, Surrey, England 
IN FRANCE - WESTREX OEM PRODUCTS, 103- 107 Rue de Tocqueville. 75017, Pans. France 
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company is taking a "speculative 
position" with the 3101, he 
nonetheless intends to move ahead 
with plans to inventory more IBM 
gear. "We're the largest single 
customer for Hewlett-Packard and 
Teletype terminals,'' he maintains. 
"And we intend to be the largest 
customer for IBM's 3101. We're just 
getting our feet wet." -John Trifari 

Direct banks on 800/A 
as key to office market 

A one-year-old company called 
Direct, Inc., is looking to sales of a 
VT-100 emulator as its passport to 
the "office-of-the-future" market. 

Called the 800/A, Direct's ZSOA­
based intelligent terminal is being 
shown to systems OEMS hunting for 
the hard-to-find Digital Equipment 
Corp. terminal. According to John 
Darke, president of the Sunnyvale, 
Calif., hardware vendor, VT-100 
emulation comes as a standard 
feature on the 800/A, with control 
codes needed to run DEC software 
preloaded into read-only memories. 
The soo/ A can be used to emulate 
other intelligent terminals, Darke 
says, once the user has loaded in the 
appropriate control codes. 

But demand for VT-100 emulators 
dominates the terminal emulation 
market, Darke says, and Direct 
already has a backlog. "As far as 
evaluation units of the 800/A are 
concerned, we're booked through 
August," he reports. "Getting 
orders for terminals does not seem 
to present any problems." 

Although the initial order rate for 
Direct's version of the VT-100 is 
encouraging, the company does not 
plan to seek its fortune as a supplier 
of emulation hardware. Instead, 
Direct plans to sell the soo/ A as a 
full-scale word-processing system in 
the office automation market. 
"Emulation is a launching pad for 
us. We ultimately see the device as a 
stand-alone desk-top system or as 
part of a distributed data­
processing network,'' says Darke. 
He founded Direct after working 
several years in marketing for 
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various companies, including Haze­
ltine Corp., Data point Corp. and 
Control Data Corp. 

Darke also sees the soo/ A as the 
first "take-home" word-processing 
system to hit the market. Design of 
the device permits the keyboard 
module to fold into the terminal 
itself and to lock over the CRT 
screen. As a result, he says in mock 
seriousness, a secretary could take 
the 32-lb. system home and work 
after hours. More practically, he 
says, the fold-and-lock capability 
will thwart unauthorized use of the 
device. 

But before the soo/ A functions as 
Darke envisions it, some upgrading 
will be required. First will be an 
increase in memory capacity. The 
800/ A now comes with SK bytes of 
RAM as standard and as much as 32K 
bytes optionally. According to 
Darke, 64K bytes of RAM and a CP/M 
operating system will be added 
later. 

Complementing the increase in 
main memory capacity will be 
auxiliary storage-at which point 
the hardware changes names. As 
the 900, Direct's terminal will 
incorporate two 5114-in. single-sided 
floppy-disk drives, an arrangement 
that Darke says may not offer 
enough capacity for future needs. 

Darke, then, is already looking at 
the possibilities offered by 5114-in. 
Winchester fixed-disk drives, which 

will be announced this month at NCC 
in Anaheim, Calif. Backup for a 
terminal incorporating one of these 
drives will probably come in the 
form of a low-cost 114-in. tape­
cartridge drive (MMS, February, p. 
26). The 900 will also include other 
features now found on the 
800/ A-two r/o ports and support for 
letter-quality printers required for 
word-processing applications. 

The company plans to announce 
the 900 around year-end. By then, 
Direct may be ready to jump into 
the office automation market, but is 
concentrating initially on the 800/ A. 
First step, Darke says, is to firm up 
the venture capital needed to shift 
from building evaluation hardware 
to producing and shipping 200 units 
per month-a goal he expects to 
reach by midsummer. 

Second, the company will intro­
duce the 800/B, a text-editing 
version of the earlier hardware, and 
a VT-132 emulator. The 800/B may 
be announced this quarter. 

Price for the soo/ A-with an 
advanced video option that enables 
blinking, character reversal and 
underscoring, and packs 28 lines of 
132 characters each onto a CRT 
screen-is set at $2250 in single-unit 
quantities. Price of the 800/B is said 
to be less than $2500. In 
comparison, base price of DEC's 
VT-100, without an advanced video 
option, is $2050. -John Trifari 

Direct, lnc.'s 800/A is a VT-100 emulator that features a fold-and-lock keyboard to thwart 
unauthorized access. 
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TheZ 
System Series 
Micromation modular design delivers minicomputer performance, 
microcomputer price. 

Multiple processors. 
Because Micromation's Z-64 board contains the 

Z80A processor and 64K dynamic RAM, we have 
implemented multi-user microprocessing the right 
way. With a Satellite Z-64 
for each user. Programs 
execute independently at 
each station-as fast as the 
fastest standalone Z-80 
systems. 
Advanced CP/M 
Master/Satellite 
Network. 

Each user indepen­
dently operates any CP/ 
M-based language or 
application. With a 62K 
transient program area on 
each satellite, you won't 
run out of RAM. No bus or 
1/0 conflicts, either. A fully 
interrupt driven Master 
Z-64 (also with ZBOA and 
64K RAM) executes a modi­
fied and enhanced version 
of the MP/M operating sys­
tem, serving as master 1/0 
processor and fully arbi-
trating bus usage. 
Winchester hard disk, dual floppies. 

Micromation's Doubler floppy controller reads 
and writes single or double density in either drive. 
And it talks to the Hard Disk Controller, for efficient 
file transfer and back up. The hard disk? Shugart's 
fast, ultra reliable SA 4008 14" drive with 20 mega­
bytes (formatted) storage. 
CP/M is a registered trademark of Digital Research. 
MP/M is a trademark of Digital Research. 

Totally modular. 
The completely modular Z System can expand­

in the field-from a single user dual floppy configura­
tion to the full four-user system with hard disk. To 

upgrade a single user sys­
tem, install one Master Z-64 
then add a Satellite Z-64 
and terminal for each ad­
ditional user. Micromation 
provides the firmware. And 
plans to go beyond four 
users are in the works. 
Designed to be used. 

Multiple processors 
and hard disk speed mean 
fast program execution, 
with minimum waiting. 
Total CP/M compatibility 
means you choose from a 
dynamically growing fam­
ily of applications and lan­
guages from a variety of 
proven vendors. Microma­
tion design means higher 
performance with fewer 
components, and greater 
reliability. 
Find out more. 

We'd like to tell you 
more about the capabilities we've designed into this 
flexible S-100 system. There's a lot more to tell. Call or 
write us now for complete specs and a list of dealers. 

1620 Montgomery Street, San Francisco, California 94111 
415/398-0289 TWX 910/372-6101 
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BEEHIVE'S FAMILY 
OF SMART TERMINALS 

does it all ... 
DATA ENTRY EDITING INQUIRY 

TRANSACTION PROCESSING 
COMMUNICATIONS CAPABILITY 

while lowering OEM/System costs 
and increasing total performance 

CPU 

MODULAR CONSTRUCTION 
Call for applications assistance and delivery 

;~t~ (800) 453-9454 
CALIFORNIA Costa Mesa (714) 540-8404 TWX 910-595-2572 •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 

EUROPE The Netherlands Phone 020-451522 

BEEHIVE INTERNATIONAL 
"A proven competitive manufacturer of smart terminals" 

CIRCLE NO. 24 ON INQUIRY CARD 
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Sealing lowers ceiling 
on ribbon recyclers 

Vendors who recycle computer 
printer ribbons are feeling a 
squeeze from OEMs, who are now 
sealing plastic ribbon cartridges. 
OEMS claim this move will improve 
product reliability. 

The rapid growth of both the 
word-processing and printer mar­
kets over the past few years is 
driving the ribbon market to an 
expected volume of 15.1 million 
orders, each consisting of a dozen 
ribbon cartridges, by 1984, accord­
ing to a Creative Strategies 
International report. Because of 
energy-related costs in materials 
and manufacturing, ribbon price 
increases of 15 to 25 percent are 
anticipated over the same period. 

As a result of the booming 
market, about 50 entrepreneurial 
ribbon-recycling vendors sprang up, 
offering users cost savings of as 
much as 60 percent and deliveries in 
only five to 10 days. They also gave 
customers the chance to be 
energy-conscious with these largely 
petroleum-based products. One 
entrepreneur started his recycling 
business thinking of the words of a 
former customer, who said it was an 
"ecological disaster every time a 
cartridge hit the wastebasket." 

Apart from ecology, cost and 
reliability, the electrosonic sealing 
of cartridges-a process that 
essentially "melts" the two car­
tridge halves together-brings up 
serious questions about whether the 
process is a restraint of trade by 
large manufacturers, such as Qume 
Corp., Diablo Systems, Inc. and 
Xerox Corp. 

Peter C. Williams, vice president 
of Aspen Ribbons Co., which has 
3000 customers and derives 35 

percent of its total business from 
recycling, believes it is a restraint, 
and he's prepared to take action. 

Williams calls sealing "an outright 
attempt to stop the recycling 
business." He has already begun 
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CAN YOU SAY FASTER 
DEVELOPMENT, SOFTWARE 
RELIABILITY AND LOWER 
MAINTENANCE COST 
IN TWO WORDS? 
CIS COBOL says it all. The compact, interactive 
ANSI '74 COBOL from Micro Focus that lets your 
microcomputer perform like a mainframe. And lets 
you develop and maintain COBOL programs faster, 

n MIC:RO FOC:US 
Micro Focus Inc., 1601 Civic Center Drive, Santa Clara, CA 95050 
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SAVE$$$ ON 300 LPM PRINTERS 

~- -

BO-column 132-column Forms Access 

LOCAL DATA QUIET 300™ 
PLUG COMPATIBLE LINE PRINTERS 

• DEC®, CA, DG, Datapoint, Prime, Wang, etc. 
• HP-250®, HP-300®, HP-3000® Series 30 & 33 
• Serial: RS-232C, 20 ma, X-ON/X-OFF or Busy 
• Parallel: Centronics®, Dataproducts® or DEC® LA-180 
• HP-IB MPC with VFU 
• Teletype Print Mechanism 
• National Full-Service Maintenance 

For Regional Reps. call 
(408) 377-7001 (612) 884-0202 
(213) 641-1840 (414) 784-3663 
(602) 994-1285 (513) 435-2772 
(206) 883-7792 (214) 387-2855 
(713) 227-2195 

(301) 770-6556 
(301) 299-5514 
(516) 360-0940 

LOCAL DATA 
2701 TOLEDO ST. 

TORRANCE. CA 90503 
(213) 320-7126 

CIRCLE NO. 27 ON INQUIRY CARD 
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Sealing of Diablo ribbon cartridges, scheduled to begin this month, has received a mixed 
reception from ribbon recyclers. 

action against Qume, which started 
sealing its cartridges last spring. 
Williams says his attorneys sent a 
letter to the corporate counsel of 
Qume's parent company, ITT, asking 
Qume to "cease and desist" from 
sealing cartridges, and citing 
antitrust violations. He says he has 
not yet received a response. 

Anne Adams, Qume's product 
manager of supplies, says she is not 
aware of the letter, but admits that 
Aspen Ribbons has been vocal in its 
response to sonic sealing. 

"It is not Qume's intent to drive 
the restuffers out of business," she 
says. She adds that the company has 
worked on sealing ribbons for two 
years, determining the action 
necessary and assuring recyclers 
that it was not an attempt to drive 
them out of business. This month 
the company will start sonically and 
chemically sealing cartridges. 

Adams points to sealing as a way 
to ensure integrity of the cartridge, 
indicating examples Qume has that 
cartridges can separate and that 
internal components can shift, 
especially when shipped over long 
distances. Qume ships its ribbons 
from Puerto Rico, notes Adams. 

Additionally, Adams says, car­
tridges were not designed to be 
reusable, and plastic parts wear 
out. She adds that Qume has a 
recycled cartridge in-house that had 
been sealed, showing that sealing 
does not prohibit recycling. 
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Qume has looked into recycling, 
she explains, but decided that it 
could not recycle and maintain 
product quality. "If there was a 
way, Qume would consider doing 
it," Adams says. 

Williams agrees that component 
wear can be a problem, but 
indicates that his company carefully 
inspects all cartridge parts during 
recycling. 

Diablo is scheduled to begin 
sealing this month-also for 
reliability reasons. Louis Kavanau, 
manager, printer supplies, says 
Diablo will increase ribbon reliabili­
ty to about 99 percent through 
sealing. 

He notes that a ribbon failure 
may involve more than replacement 
of just the faulty ribbon. A ribbon 
may catch onto a daisy print wheel 
and break it. Then, both the ribbon 
and the wheel, which costs about 
$35 in a metallized version, would 
have to be replaced. 

"We've had some problems with 
recycling," Kavanau admits, al­
though he won't discuss competi­
tors. "But there are a large number 
of people using recycled ribbons," 
he says, "so they must be acceptable 
to some." 

One indication of the size of the 
recycling market can be seen by 
looking at Wordex, a major vendor. 
The company processes 1500 to 2000 

ribbons per day for its customers, 
which l'lumber between 1200 and 

1800, according to president James 
P. Daughters. 

Wordex began recycling ribbons 
in March, 1977, and the process 
accounts for 50 to 60 percent of the 
company's business. Daughters says 
some of the reasons given by 
manufacturers for sealing are 
legitimate, and he does not plan to 
sue. He adds, though, that because 
of the rising costs of plastics, which 
make up almost 100 percent of each 
cartridge, the recycling market will 
increase. For example, he says the 
price of styrene-used for cartridge 
shells-was 24¢ per lb. in October, 
1978. It rose to 52¢ per lb. by last 
month-a 117 percent increase. 

Daughters says he will benefit 
from the decision to seal because 
sealers are going against the public 
and ecology. "They're eliminating 
for the customer the opportunity of 
choice to be environmentally 
concerned." 

Daughters indicates high quality 
standards as a key to his success, 
adding that he can even improve an 
original product design in some 
cases. "We need a good product the 
first time around to get people to 
come back the second time," he 
says. Typically, his customers order 
four times a year, spending an 
average of $400 annually. 

He notes that cartridges can 
always be recycled, but increased 
welding will decrease the number of 
vendors with "kitchen table 
operations" who open cartridges 
with a butter knife. He says about 
48 recyclers fit into that category. 

Daughters says his recycling 
business will drop to below 50 

percent in six months because of 
sealing. He admits there are not 
enough cartridges in existence to 
maintain his business, and he does 
not choose to crack them open when 
they are sealed. So he will make his 
own cartridges, which are designed 
for recycling. 

"This builds a two-way street," he 
notes, because the cartridge he 
plans to make can be recycled by 
other recyclers. -Lori Valigra 
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Okay! 
Can I help it 

If it works after 
the nitric acid 
and the chain flog­
ging, what more 
could they want? if nothing happens 

when I burn it I don't think 

They'll probably 
want us to prove 
it still works. Now, 
how are we 

Nobody 

with the 
blowtorch? 

leaws until we 
prove something 
here. I want heat, 
I want cold, I want 
wet, I want ••• 
vfolenee! 

this will work. 
No matter how 
tough ·our tests 
are, you can't 
prove reliability 
in an ad. 

Come on. 
The pressure's 
gone down in 

going to do 
that? 

the fire extinguisher. 

Why don't 
they iust 
call or send 
thecou~ 
and we II show 
them in person? 
I can't take 
this any more. 

l \ Minicomputer Technology. 
Our quality controller is your quality control. 

Disk and tape controllers for DEC, Data General, and Interdata. 
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1,---------1 
I 

All right. I've seen your cruel and unusual ad. I 
Now show me your controller. 

I Name I 
I 

Title________ 

1 Company ________ _ 

j Address I 
I 

City State __ Zip __ 

1 Phone __ . 

Psst. 

See us at NCC 
Booths 519A & B 
Disneyland Hotel 

Hospitality Suite 
Conestoga Inn I O DEC D DG O Interdata I 

I MiniComputerTechnology 2470 Embarcadero Way j 
~------------! Palo Alto, California 94303 415 / 856-7400 





Wrlveput 
a price tag on your 

backup Oreams. 
Fulfilling your backup dreams for the Winchester was 
one thing. Doing it atthe right price was quite another. 
DEi is happy to announce success on both scores. 
Our new10 and 20 MByte high density streaming cart­
ridge tape drives are less than half the price of 
Winchesters . 
The basic 10 MByte is $415, the 20 MByte version is just 
$525. And here's what you get for the price: 
Speed: Transfers data at 5 MByte/ per minute. 
Capacity: Just what you want. 10 or 20 MBytes. A per­
fect match for the 8" or 14" Winchester's capacity. 
Reliability: We certify our cartridges to provide it. 
Ease of Use: Cartridge operation is simple enough 
for a person without any computer training to use. 
Size: Compact enough to be inter­
changeable with flexible disks. 
Streaming Electronics: Optional format­
ter and streaming controller with 20MByteCartridgeTape Drive 

automatic gain control and interdis­
persed resynchronization . Error cor­
rection is also available as an option. 

~ ~ ~ , " .. t " ' 
' . . -· ..... 
~"'-~~ ~ -,\··,~ -~A 

l.il. • • 

Delivery: Immediately, as in right nowl 10MByteCartridgeTapeDnve 

And at DEi we're so sure our new products are the 
answer to your backup dreams that we've backed 
up our own production capacity with another 77,000 
square feet of plant space. 
Nowthatwe've gotthem, all we can say is "come and 
get it: They're your backup dreams come true! 

111!1 

Data Electronics Inc. 
10150 Sorrento Valley Road. San Diego. California 92121. Call (7 14) 452-7840 Telex 69-7118 
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Print faster and save money 
Attach your Series/1 

to Control Data Band Printers 
•Available in three models: 
Jro, ?'lfJ or 1130 lines per-----. 
minute. 

Speem workflow 
Our swing-out gate simplifies 
paper, ribbon and font 
changes. 

•Diagnostics and status/ fault 
indicators for faster servicing-. ----

*No software modifications required. 

If you're thinking about a Series/1 
system, our Certainty 450 Series Band 
Printers might make your decision easier. 

Of course they're all ready to be attached 
to the 1/0 bus of the Series/! cpu. But we've en­
gineered a lot of cus-
tomer convenience and 
versatility into their 
design to give you a 
lot more than a basic 
printer for your money. 

Three models to give 
you a wide range of 
printing speeds, for 
example. Up to 1130 lines per minute. And both 
our 360 and 720 lpm printers have a compressed 
pitch feature. Besides saving paper, this permits you 

Available Now 
Our Band Printer is ready to help you get optimum 
performance from your Series/!. For data sheets and 
more information, call today, toll free. 800/328-3390. 

THIS PRI"Tl"G WAS DOl4E BY CONTROL DATA'S 
CERTAINTY 450 SERIES BAND PRl"TER. 

THIS P'ftIITI• MAS DO"E BY CONTROL DATA'S 
CEITAIMTY •so SERIES WID PAINTER. COllPl£5SlD 

Up to 40% less paper 
Our compressed-pitch fea­
ture lets you print a full 132 
characters on standard 81h 
inch paper. Or 198 characters 
on 14-inch form. 

Clean, crisp impressions on 
one- to six-part forms from 4" 
to 16.75" wide. 

Made for quiet 
environments 
Quiet is already engineered 
into the printing mechanism 
and cabinetry. 

to print a full 132 columns on 
easy-to-file, easy-to-reproduce 

8Y2 x 11" paper. 
Because they'll be in more offices 

than machine rooms, we've human­
engineered their design. 
Our swing-out paper 
gate simplifies forms 
loading and ribbon 
changes. Even print 
bands can be changed 
in seconds. 

You won't have to 
worry about service, 

either. More than 4800 Customer Engineers in our 
worldwide maintenance organization support 
our products. 

&l c:\ CONTR..OL DATA 
\!:I r::J COR..POM.TION 

Addressing society's major needs 
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Newest 8-in. Winchester 
maker aims to be number 3 

Not content to be simply one 
more supplier of 8-in. Winchester 
disk drives, newly formed Quantum 
Corp. plans to hit the small-business 
computer market with a low-end, 
low-cost device that will compete 
with the hardware announced last 
year by Memorex and Shugart 
Associates. 

At the moment, however, pricing, 
storage capacities and other 
specifications of the San Jose 
company's new drives remain 
unclear. Also unclear is whether the 
new devices will use voice-coil 
motors or stepper-motor actuators 
tied to band positioners. It is 
known, however, that the new 
hardware will be physically compat­
ible with Shugart's SAlOOO 5M- and 
!OM-byte Winchesters, and with its 
lM-byte SA850 double-sided floppy­
disk drives. 

Quantum has also set its initial 
management team. President of the 
new firm will be James Patterson, 
former vice president of engineer­
ing at Systems International, 
Sunnyvale, Calif. Also joining the 
new company as co-founders are 
Don Daniels and Howard Medley, 
both of whom left Shugart in 1979, 
and Dave Brown, Joel Harrision and 
Jim McCoy, all of whom resigned 
simultaneously from that company 
early last February. 

First products from Quantum are 
due out during the second half of 
this year, reports one source, with 
production versions of the low-cost 
drive set for the first quarter of 
1981. -John Trifari 

Peripherals boom in 
short-term rental market 

Mini- and microcomputer periph­
erals comprise only a small 
percentage of the total inventory 
carried by short-term rental 
houses. Yet, that type of gear soon 
will surpass test and measurement 
equipment as the industry's leading 
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cash generator, say a number of 
leasing executives. 

Exactly how soon this will occur, 
and how much money is involved are 
the closely guarded secrets of this 
highly competitive industry. Total 
revenues last year approached $120 
million, says one executive, with 
inventories of all equipment, 
including peripherals, running from 
$150 million to $200 million. 
Peripherals made up less than 10 
percent of these totals, but the 
figures are changing rapidly. "Our 
instrumentation business is grow-

USIR's Kest: "The high cost of money is 
pushing the rental business." 

ing at about 20 percent per year," he 
says, adding that some of his 
peripheral business is growing at 80 
percent per year. 

Regardless of the exact figures, 
businessmen in this market regard 
terminals, printers, modems and 
acoustic couplers as recession-proof. 
"The high cost of money is pushing 
the rental business," explains Alan 
Kest, vice president of data 
products at u. s. Instrument 
Rentals, Inc. (USIR), San Mateo, 
Calif. "When money is tight, people 
want to conserve capital and 
minimize down-side risk." 

CASSETTE TAPE 
FOR DEC AND ALL 
OTHER MINI AND 
MICRO SYSTEMS 

$1200 

- .:.• 

o ............ ~----

The DUAL TAPE-58 looks like a tape -
and it is - but its intelligent controller 
makes it think like a disk. Each 
cassette contains 256K bytes of ran­
dom access storage, any 512 byte 
block of which can be accessed in 
9.3 seconds average. Interface is via 
any full duplex RS-232 or RS-423 
port. Most DEC operating systems 
support the DT-58 as a standard 
device. For all other mini and 
microcomputers , General Digital of­
fers software subroutines to maintain 
and access random files. 

General Digital Corporation, Inc. 
3322 South Memorial Parkway 
Huntsville, Alabama 35801 
205/883-1700 

TERMINALS 
e VT-100 
e LA36 
e LA120 
e LA180 

POP11/03 
SYSTEMS 

LSl/11 
MODULES 

Demand .. . Delivery 
Demand . .. Discounts 
Demand .. . UNITRONIX 
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DATAMATION MAGAZINE MKED* 
44,000 MINI USERS AROUND 11IE WORID 

ABOUT ADD-ON MEMORY. 
11IEY NAMED DATARAM 

OVER All OIDER INDEPENDENT SUPPUERS. 
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That's no surprise. 

Dataram's revenues, earnings, product line, and share of the minicomputer ADD-ON / ADD-IN 
market have been growing steadily for the past five years. Today, Dataram is the largest company 
in the world dedicated exclusively to the memory / controller segment of the minicomputer world. 

With a wide range of products that are compatible with DEC~ Data General and other major 
minicomputer suppliers. Products that are delivering dramatic price and performance benefits. 
And are being used by hundreds of computer equipment manufacturers, other OEM firms, 
system houses, and end users throughout the world. 

A performance that reflects a company with people and products ready to serve your needs for 
mini-micro memory ... and its control. 

Dataram. 
*Datamation's 1979 80 

Mini-Microcomputer Survey. 

rj~ 
~~ 

DATA RAM 
CORPORATION 

PRINCETON-HIGHTSTOWN ROAD CRANBURY, NEW JERSEY 08512 
TEL:609·799·0071 TWX : 510-685-2542 
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Moreover, short-term rentals 
offer an effective means of meeting 
seasonal demand, Kest adds. "We're 
looking at the CPA who needs an 
additional terminal at tax time, or at 
universities strapped for data-entry 
capability during fall registration," 
he says. Before short-term rental 
houses jumped into the peripherals 
business, he adds, users with these 
demands would have had to commit 
themselves to peripheral equipment 
for at least a year. 

Bill Hauf, marketing manager at 
Electro Rent, Burbank, Calif., 
notes that short-term rentals also 
off er users access to scarce hard­
ware, such as Digital Equipment 
Corp.'s VT-100 intelligent terminals. 
Hauf concedes, however, that there 
aren't too many for rent. "They 
seldom stay off lease very long," he 
says. "Everything that comes in 
goes out pretty ·quickly.'' Still, he 
suggests that hard-pressed users 
give rental houses a try: "We had 
some come in a while ago, and 
surprisingly, they sat around for a 
while. Then zip, they were all 
gone." 

Although some leasing houses 
have looked at VT-100 emulators to 
meet the demand for these termi-

Electro Rent's Hauf: "The capabilities of 
peripheral hardware are constantly chang­
ing." 
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nals, USIR has not. "We guarantee 
that the product we put out on lease 
will operate as specified; we can't 
guarantee that it will emulate," 
Kest says. 

Short-term rentals also safeguard 
the user against getting obsolete 
equipment. Says Hauf, "The capa­
bilities of peripheral hardware are 
continuously changing. Terminals 
are becoming smarter, and some 
users feel that what's on the market 
now may not be what they need six 
months from now.'' 

For the most part, rental houses 
offer commonplace peripherals­
Teletypes, Lear-Siegler CRTs, DEC 
printing terminals and low-speed 
data-communications equipment. 
Leasametric, Inc., also offers 
Hewlett-Packard Co.'s 2630 and 
2640 intelligent CRTs, according to 
Joel Dolin, president of the Foster 
City, Calif., firm. Under this ar­
rangement, H-P handles all software 
maintenance, while Leasametric 
takes care of hardware support on a 
swap-out basis. But such devices 
are the exception. Says Dolin, 
"We're cautious about what we put 
into our inventory. Part of our job is 
to buy the right hardware." 

Almost all arrangements for rent­
ing hardware are handled under an 
operating, or non-full-payout, lease. 
Under this lease, hardware comes 
back into inventory before it has 
been fully paid off by the rental 
house.This provides a twofold advan­
tage to users: In addition to shorter 
terms, users get the advantage of 
an immediate tax write-off. Second­
ly, they don't have to worry about 
service. One disadvantage of this 
type of lease is that users can't build 
any equity. 

Kest points out, however, that 
some equity can be accumulated 
under an operating lease, depending 
on its terms. And under some condi­
tions, rental houses offer financial, 
or full-payout, leases, whereby the 
user owns the hardware at the end 
of the rental period. Kest stresses, 
however, that these are exceptions. 
The primary focus of hardware-

rental houses is the short-term ope­
rating lease. 

One reason for the widespread 
acceptance of the operating lease, 
explains Dolin, is the philosophy of 
the data-processing industry. 
"Computer users have a history of 
writing off computer operations as 
operating expenses," he explains. 
"Test and measurement people, on 
the other hand, look to renting as an 
expediency and not as a basic finan­
cial consideration." Kest agrees: 
"you used to rent equipment when 
the world was coming to an end. 
Now all that has changed." 

-John Trifari 

New technology needed 
for cable-TV computers 

The implications of cable televi­
sion extend far beyond home 
entertainment, but a number of new 
technologies must be further 
developed before the promise of 
two-way cable TV and home 
computers can be realized. This was 
the gist of a recent talk by Gary S. 
Tjaden, vice president of engineer­
ing for Cox Cable Communications, 
Atlanta, Ga., to faculty and 
students at Northwestern Universi­
ty in Evanston, Ill. 

Tjaden, who before joining Cox in 
1979 was director of advanced 
technology for Sperry Univac, 
described the technologies needed 
in terms of both their applications 
and their economics. "The way to 
make decisions about what research 
is needed and useful has to be very 
closely correlated with what makes 
good business sense," he said. 

Cox Cable Communications is the 
fifth largest cable TV company in the 
U.S., with some soo,ooo subscribers 
in 19 states. Its 49 systems generate 
$95 million in revenues. But the 
high capital requirements of cable 
TV, particularly during its start-up 
stages, leave little of that revenue 
for research. Consequently, Cox is 
merging with General Electric Co., 
which has substantial R & D 
resources and an expressed commit­
ment to cable TV development. 
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WilNCHIES1rIEIR DilSC DRIIVIES 
This Tune May Sound 

Familiar .. . 
Variations are created from the elements 

of a composition, changed to create a new 
and interesting idea. PRIAM's DISKOS 
2050 and 3450 are variations on a Win­
chester disc drive design theme that has 
been proved in concept, performance, and 
production. 

PRIAM design engineers followed the 
same design composition that has made the 
14-inch-disc DISKOS 3350 efficient, reli­
able and cost effective. They scaled the 
DISKOS 2050 and 3450 to fit exactly into 
the space required by a standard floppy disc 
drive. This noteworthy accomplishment 
provides capacities of 20 and 34 megabytes, 
with 40 and 68-megabyte capacities to fol­
low, with the same size and weight. 

Interface Harmony 
PRIAM's DISKOS 2050 and 3450 play 

from the same interface music as the 
DISKOS 3350, so that a single controller 
can be used with PRIAM Winchester disc 
drives covering the capacity scale from 20 
to 154 megabytes. Head positioning times, 
data transfer rate, data and command func­
tions and lines ... every pin connection is 
the same. And data separation is included in 
all PRIAM drives, saving you expense in 
interfacing. 

Sing Along With SMD 
An optional interface permits you to use 

PRIAM drives with existing controllers for 
COC Storage Module Drives. You can 
stretch the life of your SMD controller and 
get on the air more quickly with the low 
cost, high capacity, and splendid reliability 
of PRIAM Winchester disc drives. 

See us at N.C.C. , booth #347 & 349, 
Disneyland Hotel underground exhibit facility. 
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Presto Positioning 
PRIAM's proprietary linear voice coil 

head positioner provides fast access to data 
and still lets the DISKOS 2050 and 3450 
exactly replace a standard floppy disc drive. 
Positioning is fast and precise, with an av­
erage access time of 50 milliseconds, and a 
track-to-track time of only 10 milliseconds. 
Because of the exact positioning provided 
by PRIAM'S voice coil system, data recov­
ery is positive and reliable. DISKOS drives 
will tolerate the harsher environments in 
which computers, word processors, and 
communications systems of the future will 
operate. 

Brushless DC Spindle Motor 
A brushless OC spindle motor provides 

reliable operation with a simple, low-cost 
design, doing away with belts and pulleys 
and extra bearings. PRIAM's OC spindle 
motor eliminates alternating current 
entirely from the DISKOS 2050 and 3450. 
They will operate anywhere in the world 
without change. 

Microprocessor Maestro 
Economy, flexibility and reliability result 

from PRIAM's use of a microprocessor to 
control head positioning and to perform self 
test and diagnostics. The number of parts 
and electrical connections in the system are 
reduced ro lower cost and improve 
reliability. 

Welded Steel Rod Frame 
PRIAM's DISKOS 2050 and 3450 main­

frame castings are mounted in sturdy welded 
steel rod frames that permit ready circula­
tion of cooling air. These frames also reduce 
weight and cost. Heavy metal is used only 
where it is needed, so the DISKOS 2050 
and 3450 weigh only 20 pounds. Shock 
mounts protect the drives and isolate them 
from system ground. 

CIRCLE NO. 34 ON INQUIRY CARD 

Air for Reliability 
PRIAM disc drives use a unique air man­

agement system to prevent contamination. 
Valuable data is protected by creating posi­
tive air pressure at the spindle bearings, 
where contamination is most likely to 
enter. PRIAM drives include permanent 
absolute filters that constantly purge the air 
inside the sealed disc assembly. 

Specifications 
20 Megabytes 

34 Megabytes 

DISKOS 2050 Capacity 
(unformatted) 

DISKOS 3450 Capacity 
(unformatted) 

Transfer rate 
Track-to-track 

1. 03 Mbytes/Sec 
10 milliseconds 

positioning 
Average positioning 
Tracks per inch 
Bits per inch 

Height 
Width 
Depth 
Weight 

50 milliseconds 
480 
6646 
4.62 inches 
8.55 inches 

14.25 inches 
20 pounds 

Interface Efficiency 
Interfacing DISKOS 2050 and 3450 disc 

drives to your controller is economical and 
efficient because it is designed for connec­
tion to the most widely used 8-bit and 
16-bit microprocessors. Daisy chaining is 
easy and functional, and overlapped seeks 
may be used. Data separation is included in 
drive electronics, so controller design is 
simplified and reduced in cost. 

Smart Interface 
PRIAM's SMART Interface Adapter 

provides serialization and deserialization of 
data, disc formatting, sector buffer,polled or 
interrupt operation, defect mapping, over­
lapped commands, implied seek, selectable 
sector sizes and microdiagnostics. Up to four 
drives can be interfaced easily to 
the 1/0 bus at the byte level. 
For a brief and handy history of Win­
chester technology and its advantages, 
call or write to PRIAM and ask for a copy 
of WHO'S SELLING RIFLES TO THE 

INDIANS? A Winchester Disc 
Drive Technology Primer. 

It's FREE! 

IPJRilAM 
3096 Orchard Drive, San Jose, CA 95134 

Telephone (408) 946-4600 TWX 910-338-0293 
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Spurring the use of cable-tied 
computers in the home, Tjaden 
says, is the Federal Communica­
tions Commission, which in 1972 
required all cable systems built 
from that date to provide two-way 
communication. The FCC's move has 
triggered speculation about the 
potential for home access to 
specialized data bases, such as for 
weather information, stock market 
prices and yellow-pages-like listings 
of local vendors and services. 
Experimental versions of these 
"Viewdata" and "Teletext" systems 
are currently installed. But much 
new technology in terminals, data 
base design and distribution must 
be developed before these systems 
can be offered to the 80 million 
homes in the U.S. 

Tjaden sees the need for an 
assortment of new technologies. 
Microprocessors and fiber optics are 
likely to be the leading technologies 
for cable operators; satellite and 
data base hardware/software for the 
operators' suppliers. But these 
technologies are interrelated: as one 
is implemented, the need for others 
increases. Moreover, each contrib­
utes to the economics of the others. 

As an example of this technologi­
cal and economic symbiosis, Tjaden 
cites the evolution of cable services 
from simple retransmission to pay 
TV. "Around 1975 somebody got the 
bright idea to sell uncut versions of 
movies via satellite to cable 
operators who, in turn, could resell 
them to their cable subscribers. 
That idea has taken cable TV from a 
marginally successful business to a 
very attractive investment oppor­
tunity." 

The key technology was the 
satellite earth station, but from it 
developed additional needs for 
higher-bandwidth (e.g., fiber-optic) 
cable to support more channel 
capacity, and for microprocessor­
based converters to restrict movie 
viewing from nonsubscribers. 

The converters Cox is installing 
at Orland Park, a Chicago suburb, 
are linked to a 400-MHz 52-channel 

52 

cable system. It is the first such 
system in the U.S. Normal 
converters handle only 35 channels. 
Additionally, Tjaden points out, 
"they look like computer terminals." 
They incorporate a keyboard input, 
a digital readout and a microproces­
sor. Channel selections are keyed 
in, and there is a parental discretion 
feature for the four channels that 
show R-rated movies. Only someone 
who knows a secret code can access 
those channels. 

Implementing this computer 
technology doubles the cost of the 
converter from $50 to $100. But, as 
noted, the economics improve with 
each additional technology-provided 
service. The added ability of cable 
operators to offer pay (movie) TV, 

for example, added more than 4 
million subscribers and $438 million 
to 1979 cable revenues-nearly one 
quarter of the industry's total. And 
converter costs are typically 
amortized in just over a year. 
Consequently, Tjaden expects even 
more computer technology to find 
its way into cable systems. 

Tjaden described two services 
being implemented by Cox Cable as 
representative of those that will 
eventually be available on a 
nationwide basis. Cox subscribers in 

Tjaden: "Cable TV could create the world's 
largest distributed processing system. 

Norfolk, Va., and Jacksonville, Fla., 
are offered a home security system 
consisting of a 4-bit microcomputer 
wired to smoke and intrusion 
sensors. The microcomputer moni­
tors the sensors and sends status 
information every three seconds to 
one of a number of Z80-based 
concentrators. The concentrators 
communicate with a central HP-1000 
minicomputer that stores critical 
household information-such as 
number of children, elderly or 
handicapped family members, 
personal medical data and location 
of gas and electrical shutoffs-on a 
disk. Alarm information or the 
absence of status signals triggers 
the minicomputer to retrieve this 
data from the disk and include it in a 
message to the appropriate emer­
gency services. The minicomputer 
also sets off home alarms and 
displays an action message on the 
home terminal. 

Cox Cable offers a second 
service - for energy manage -
ment - to its subscribers in 
Pensacola, Fla. They tie their cable 
converters into the controls for 
furnaces, water heaters and air 
conditioners. A central minicomput­
er containing a schedule of events 
for each household signals the 
converters to turn up the furnace 
before the family gets home and to 
turn on the water heater before the 
family arises. Pilot experiments 
indicate this approach can result in 
energy savings of as much as 30 
percent. 

Tjaden described these applica­
tions as models of the full-fledged 
home computer distributed­
processing system of the future: 
"The important thing, from my 
point of view as a computer 
scientist, is that we're talking about 
microprocessor-controlled terminals 
in every home connected to central 
computers via cable. There is a way 
to get input into the system and to 
take information off the cable. And 
that is a rudimentary home 
computer distributed-processing 
system." -Alan R. Kaplan 
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We're Building 
A Brand 

New Computer 
Company . .. 

With A 10 Year 
Track 

Record. 
Paul M. Davies 
President, 
POINT 4 Data 
Corporation 

You probably know us as 
EDUCATIONAL DATA 
SYSTEMS, the company 
that developed: 

• The POINT 4 supermini 
• The IRIS operating system 
• The Mighty Mux multiplexer 
• An integrated family of 

DP/WP software 
• A reputation for supporting 

our customers 

We decided it's high time we changed our 
corporate identity to match the corporate 
reality. After all, our hardware and soft­
ware products operate in thousands of 
computer installations worldwide. We sell 
them in North and South America, 
Europe, Africa, Asia and Australia. 

We are building a new corporate head­
quarters and manufacturing facility in 
Irvine, California, and we are preparing 
to launch a series of new products to 
enhance the competitive position of our 
POINT 4 system house customers. Watch 
us grow! 

DATA CORPORATION 1682 Langley Avenue/ Irvine, California 92714 / (714) 556-4242 

CIRCLE NO. 35 ON INQUIRY CARD 
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Polaroid looks for a niche 
in computer graphics market 

With its consumer business 
maturing, and having taken a 
$68-million write-off on its Polavi­
sion instant home movie system last 
year, Polaroid Corp. is looking for 
new markets to nurture long-term 
growth. Recently, the Cambridge, 
Mass., instant photography giant 
introduced several products for the 
medical imaging market, and now it 
may have found another potentially 
lucrative opportunity: computer 
graphics. 

Indeed, the company sees a vast 
new market for its products in color 
graphics hard-copy applications. 
"We're talking about a market 
valued in the hundreds of millions of 
dollars annually," says Morris L. 
Samit, marketing manager for 
Polaroid's recently formed computer 
graphics product group. 

Hoping to capitalize early on this 
market, Polaroid has launched an ad 
campaign in trade publications to 
promote the use of its Polacolor 2 
instant film in color hard-copy 
applications. In addition, the 
company plans to develop other film 
products geared specifically to the 
graphics market, according to 
Samit. 

But while Polaroid will supply 
film, it has no plans to manufacture 
the specialized-and expensive­
camera systems required to 
reproduce color graphics displays 
photographically. Instead, Samit 
says, Polaroid will rely on 
independent hard-copy camera 
manufacturers, of which there are 
two: San Francisco-based Dunn 
Instruments, Inc., and Matrix 
Corp. in Northvale, N.J. (MMS, 
January, p. 104). 

Both firms make camera systems 
selling for about $15,000 that use 
the 8 x 10 Polacolor 2 instant film, 
which was originally developed for 
the professional photography mar-
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Matrix Corp. hard-copy camera uses 
Polaco/or 2. 

ket. In addition, Matrix's system 
accepts a smaller-format film 
originally intended for use in 
Polaroid's SX-70 camera for amateur 
photographers. 

While Samit denies that Polaroid 
has any special relationship with 
these manufacturers, he says the 
company has worked closely with 
them to ensure that their cameras 
are compatible with Polaroid film. 
In addition, he notes, Polaroid has 
exhibited with the camera vendors 
at trade shows, and features their 
systems in its ads. 

While Samit is closemouthed 
about future Polaroid product plans, 
his very presence at the company 
suggests that Polaroid won't stop at 
supplying only Polacolor 2 film. 

Samit is a founder and former vice 
president of marketing at 
Summagraphix Corp., a leading 
manufacturer of low-cost digitizers. 
After leaving Summagraphix a year 
ago because of "business differenc­
es," he worked briefly as a 
consultant before joining Polaroid 
last fall. 

"We're just studying the market 
right now," he says, but he sees a 
demand for color transparency film 
among graphics hard-copy users. 
Users have also expressed interest 
in automatic film processing. 
Polaroid's current Polacolor film 
processor-a $625 stand-alone 
unit-processes only a print at a 
time. 

But while users would also like 
lower-cost hard-copy film (Polacolor 
costs $6 a print), Polaroid has no 
plans in that direction. "We're 
top-of-the-line, and we intend to 
stay that way," Samit insists. 
"People sometimes get hung up on 
Polacolor's cost, but I don't see it as 
a legitimate argument. Speed of 
interfacing and ease of use are more 
important in this market than cost." 

-Paul Kinnucan 

NEXT MONTH 
INMMS 

MINI-MICRO SYSTEMS is 
circulated free to those 
who qualify. The June 
issue will contain instruc­
tions about how to qualify, 
along with a letter form to 
be completed. Look for the 
letter, and please fill it out 
promptly. Otherwise your 
subscription will expire. 

DON'T LOSE 
YOUR FREE 

SUBSCRIPTION 

55 





Digital Equipment Corporation has 
sold more 16-0it microcomputers than 
any other company in the business. 

Overl00,000 of them. 
And the reason is simple. We give 

you more to work with. More hardware, 
more software, and more true systems 
capability. 

So you can develop your products 
faster, and offer your customers the right 
balance of cost and performance every 
time. 

What's more, Digital's micros are 
software-compatible. Not just with 
each other, but with our entire PDP-11 
minicomputer family as well. 

So you'll never run out of ways to 
expand your business. 

Just look at what we offer: 
Digital' s microcomRuter family. 

You can choose from eight different 
configurations of our LSI-1172 and -11/23 
micros, in both boards and boxes. With 
high-performance features like general­
purpose registers. Double-precision 
floating point processor. Up to 256Kb 
memory addressing. And the full instruc­
tion set of the PDP-11 family. 

You also get the best form factor in 
the industry, because our micro boards 
measure just 5.2" x 8.9". 
More OJ!tions on the industry­
standard bus. 

Once you have the micro you 
want, your possibilities are wide open. 

You can choose from dozens of 
micro products: 9 different memory 
boards, 11 I/O modules, 9 communi­
cations options, even kits for designing 
your own custom interfacing. 

There are also 8 different periph­
erals, including the TU 58 micro tape 
cartridge subsystem. 

And the whole family runs on 
Digital's industry-standard LSI-11 Bus, 
the most widely copied bus structure 
in micros. 
The only high-J!erformance 
hardware with software to match. 

Digital's micro software is literally 
years ahead of the competition. 

There's RSX-llM, the multitasking 
real-time operating system that sets 
performance standards for superminis. 
RSX-llS, a streamlined run-time version 
of -llM. And RT-11 for smaller single-
task applications. 

piler and BASIC-PLUS-2. Even a ROM­
mable FORTRAN for RT-11. 

And Digital's development systems 
let you breal< your complex applications 
into manageable pieces, so several pro­
grammers can work on the same applica­
tion at once. 

That can save you plenty of develop­
ment time. 
The total apRroach to micros. 

Behind all Digital's micro products is 
a support commitment that's unmatched 
in ilie industry. 

We have 13,000 support people 
worldwide. Technical consultation and 
training. And a wide range of support 
agreements- from do-it-yourself service 
using our special kits, to full support 
including coverage for your customers. 

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

For more information, contact 
Digital Equipment Corporation, MR2-2/ 
M70, One Iron Way, Marlboro, MA 01752. 
Or call toll-free 800-225-9220. (In MA, 
HI, AK, and Canada, call 617-481-7 400, 
ext. 5144.) Or contact your local Hamilton/ 
Avnet distributor. In Europe: 12 av. des 
Morgines, 1213 Petit-Laney/Geneva. In 
Canada: Digital Equipment of Canada, Ltd. 

It took the minicomputer company 
to make micros this easy. 

You also get development tools like 
an optimized FORTRAN IV-PLUS com-
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PRINTRONIX LOVES LAX 

58 

Just plug right into my Logic A card slot, and within seconds 
we can make beautiful compressed printing together -

with no reduction in my printing speed: 

16 cpl: cozily squeezing 132 characters into an 8-inch line 
while economizing paper by 40% 

13 cpl: or snuggling down into a comfortable 10-inch line 
to present the full 132-character format on 
an 11" x 8 1h" sheet for 30% paper savings. 

10 cpl: And you can switch back and forth from 
standard ASCII to 13 cpi or 16 cpi under 

operator or software control. Plus - your 
special switch-selectable self-test 

function can check me out 
without being dis­

You can bring 
LAX love to your 
printer by 
contacting your 

connected from my 
computer -

thanks, I need that! 

Printronix/ TRILOG 
distributor or calling 
TR/LOG direct at 
(714 ) 549-4079. 

Lovingly, 
Your P150, P300 

or P600 
Printer! 

I 
TRI LOG 
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Don't lose valuable 
memory or programming 
from your mini computers 
and micro processors 
when there's a power 
outage. 

Plug in Welco standby 
power supplies have 
transfer delay of less than 
25 milliseconds max to 
regulated 120 VAC from 
sealed gell battery for 
orderly shut down. No 
maintenance. 

SPS 250 delivers 2.1 
amps max; SPS 500 sup­
plies 4.2 amps max. One 
year warranty on each 
unit. 

Call or write today for 

details. e 
\NELCO 
INDUSTRIES, INC. 

9027 Shell Rd . 
Cincinnati , Ohio 45236 
Phone: (513) 891-6600 
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lalendar 
SHOWS & CONFERENCES 

MAY 

19-22 1980 National Computer Conference, Anaheim, 
Calif. , sponsored by the American Federation of 
Information Processing Societies, Inc., the Associa­
tion for Computing Machinery, the Data Processing 
Management Association, the IEEE Computer Society 
and the Society for Computer Simulation. Contact: 
American Federation of Information Processing 
Societies, Inc., 1815 North Lynn St., Arlington, Va. 
22209, (703) 243-4100. 

19-23 Software Summit Series Conference, Los Angeles, 
sponsored by the American Institute for Aeronautics 
and Astronautics and the Data Processing Manage­
ment Association. Contact: AIAA Seminars, Depart­
ment sws, (5959 W. Century Blvd., Suite 1016), P.O. 
Box 91295, Los Angeles, Calif. 90009, (213) 670-2973. 

20-22 SEMICON/West '80, San Mateo, Calif., sponsored by 
the Semiconductor Equipment and Materials Insti­
tute. Contact: Semiconductor Equipment and Materi­
als Institute, Inc., 625 Ellis St., Suite 212, Mountain 
View, Calif. 94043, (415) 964-5111. 

21-22 Clemson Small Computer Conference and Exhibit, 
Clemson, s.c., sponsored by Clemson University. 
Contact: J.K. Johnson, Continuing Engineering Edu­
cation or W.J. Barnett, Conference Chairman, 
Electrical and Computer Engineering Department, 
Clemson University , Clemson, s.c. 29631, (803) 
656-3308. 

JUNE 
2-3 Corporate-Wide Packet-Switched Data Networks 

Conference, New York, presented by McGraw-Hill. 
Contact: McGraw-Hill Conference & Exposition Cen­
ter, 1221 Avenue of the Americas, Room 3677, New 
York, N. Y. 10020, (212) 997-4930. 

9-10 Distributed Data Base: Design, Operations and 
Communications Conference, Boston, presented by 
McGraw-Hill. Contact: McGraw-Hill Conference & 
Exposition Center, 1221 Avenue of the Americas, 
Room 3677, New York, N. Y. 10020, (212) 997-4930. 

17-19 IMM/DATACOMM '80 Exposition, Geneva, Switzer­
land. Contact: Industrial & Scientific Conference 
Management, Inc. , 222 West Adams St., Chicago, Ill. 
60606, (312) 263-4866. 

18-19 National Estimating Society Second Annual Con­
ference, Anaheim, Calif. Contact: Noel Hargrove, 
Conference Chairman, P.O. Box 5009, Westlake 
Village , Calif. , (213) 889-2211, ext. 2868. 

23-25 Second World Computing Industry Congress, San 
Francisco, sponsored by the Association of Data 
Processing Service Organizations, Inc., the Canadian 
Association of Data Processing Service Organizations, 
the European Computing Services Association and 
the Japanese Software Industry Association. Contact: 
Thomas V. Farewell, Assistant to the Executive Vice 
President, Suite 1100, 1925 North Lynn St., Arling­
ton, Va. 22209, (703) 522-5055. 

23-27 181 World Conference on Transborder Data Flow 
Policies, Rome, Italy, sponsored by The Intergovern­
mental Bureau for Informatics. Contact: IBI, P.O. Box 
10253, 00144 Rome, Italy, (396) 591-5041. 
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l/igh-p811blmanc11 
Avai'able light"°"' 

When you need Winchester-type clsk drives in 20-, 40-
or SO-megabyte capacities, take a hard look at th&NEC 
D-1200 Series disks. 

You'll find packaging, features, rellablRty and technology 
that are the results of 15 years of building high-performance 
disk systems. 

Take the read/write head of the D-1200. It is loaded with 
technical enhancements. Like contact fixed read/write 
capability that reduces ambient errors. Like LSI preamplifi­
cation in every head, which further reduces errors by im­
proving signal-to-noise ratios. Like address mark detection 
for faster seek-and-search. Like high-speed data transfer 
rates of 1.2 megabytes per second. And with two fixed-head­
per-track options to improve seek time and speed up overall 
performance even more. 

Every NEC D-1200 disk has an industry-standard storage 
module (SMD) interface, so it is immediately connectable to 

any mafnfrathe.or mini lhat uses storage module disks. But 
with higher speeds (8.3 millisecond latency time) and greater 
conflgurabllity {ilS f.luat-port option lets two CPUs share a 
single disk) than many other SMD disk drives. 

And every NEC 0-1200 disk drive has reliability-plus. Its 
MTBF exceeds 10,000 hours. Because all of its components 
are NEC-designed and NEC-built-the unique rotary actua­
tor, the circuitry, the sealed disk module, and the read/write 
heads. 

Join the growing number of 
systems builders who rely on 
NEC D-1200 disk drives to 
make their total system more 
attractive. For more informa­
tion, contact our nearest 
sales office. 

NEC Information Systems, Inc. 
Head 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 

CIRCLE NO. 40 ON INQUIRY CARD 



lalendar 
JULY 

1-3 TRANSDUCER!TEMPCON (Transducer Exhibition 
and Temperature Control and Measurement Equip­
ment Exhibition), London, England. Contact: British 
Information Services, 845 Third Ave., New York, N. Y. 
10022, (212) 752-8400. 

7-11 "Computers and Related Equipment" Exhibition, 
Seoul, Korea, sponsored by the U.S. Department of 
Commerce. Contact: Robert Wallace, U.S. Depart­
ment of Commerce, OIM Room 6015A, Washington, 
D.C. 20230, (202) 377-2433. (Also to be held in Hong 
Kong, China, July 14- 18. ) 

14-18 SIGGRAPH '80, Seventh Annual Conference on 
Computer Graphics and Interactive Techniques, 
Seattle, Wash., sponsored by The Association for 
Computing Machinery Special Interest Group on 
Computer Graphics. Contact: Harvey Kriloff or Bob 
Ellis, Conference Co-Chairmen, SIGGRAPH 'so, P.O. 
Box 88203 , Seattle, Wash. 98188 , (206) 453-0599. 

AUGUST 

18-21 First Annual National Conference on Artificial 
Intelligence, Palo Alto, Calif. , sponsored by the 
American Association for Artificial Intelligence. 
Contact: Louis G. Robinson, Stanford University, P.O. 
Box 3036, Stanford, Calif. 94305, (415) 495-8825. 

It's the Rolls Royce 
of the Industry at 
Cadillac Prices ... 
Ill's DATAGRAPHIX 132-1 

ONLY s21so 
Quality isn't something exclusively reserved for expen­
sive cars. The DATAGRAPHIX 132-1 is completely com­
patible with the DEC VT-132*, and its got "the 
industry's highest quality 132-column display"; 
crisp characters directed onto a high resolution 
phosphor-coated face plate. DATAGRAPHIX's 
quality 132-1 is available for immediate delivery. 

24-26 New England Typo/Graphics Exposition, Boston, 
sponsored by Type-x Exhibits. Contact: Type-x 
Exhibits , Inc. , 15 Oakridge Circle, Wilmington, Mass. 
01887, (617) 658-6876. 

25-27 HP-1000 International User:s Group 1980 Confer­
ence, San Jose, Calif. Contact: Glen A. Mortensen, 
lntermountain Technologies, Inc., P.O. Box 1604, 
Idaho Falls, Ind. 83401, (208) 523-0383. 

SEMINARS 

MAY 

19-21 "Computer Controls" seminar, Philadelphia, spon­
sored by the Canadian Institute of Chartered 
Accountants (CICA). Contact: Kim Kugel, Seminar 
Coordinator, RHY Consultants, Inc., 1444 Balsam St., 
St. Paul, Minn. 55122, (612) 452-7913. Other dates and 
locations available. 

KEEP YOUR 
SUBSCRIPTION 

To keep your free subscription to MINI­
MICRO SYSTEMS, watch for the requalifi­
cation card in next month's issue. Fill it out 
and return it to us right away. 

• High resolution display image 
• 132 characters x 24 lines display format 

INEXPENSIVE, 
ONE-STOP 

60 

• Microprocessor-Prom Logic 
• Asynchronous; Half/Full Duplex 
• 300, 600, 1200, 2400, 4800, 9600, 19,200 BPS 
• ASCII 96 upper and lower case OCR-B Font, 

character set 
• RS232C, 20MA Current Loop Interfaces 
• 60hz refresh rote (50hz optional) 
• Communication in ASCII 128 character code 
• Available for immediate delivery 
·Registered trademark of Digita l Equipment Corp. 

COMPUTER HARDWARE 
& SORWARE SHOPPING! 

iTi 
intormation tecnnoloQL.1, inc. 

• 
VISA 

56 Kearney Road, Needham, MA 02194/ (617) 444-5702/ lWX 710-32~838 
•New York (212) 938-5945 •Houston, TX (713) 759-0730 
• Manchester, NH (603) 66tr5977 OEM Inquiries Invited 
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This Dual Floppy /LSl-11 does 
everything the 11V03-L will 

do in half the space ... 

o•"• 

.:·ii. . ... ... ~· 

= 

and gives you RX02 
software/media 

compatibility, too! 
The MF-211 Dual Floppy/LSl-11 /2 system, 
featuring the low-cost CADS Double 
Density Controller, is functionally identical 
to the DEC 11V03-L, but uses only 10112'' of 
rack space! 

PLUS: 

• KD11 HA, DEC LSl-11 /2 central processor 

• Dual Shugart Drives 
• Double and single density operation 
• Complete LSl-11 /2 software compatibility 
• Over one megabyte of storage per system 
• 4 Quad slot or 8 quad slot backplane 
•Upgradable to LSl-11 /23 

• Unique CADS controller with all interface, 
bootstrap loader and formatter electronics 
on one dual-height PC card , with complete 
AX02 software media/compatibility 

. . . And for RX02 plug-replacement: 
The FD-211 is a compact, low-cost, highly reli­
able plug-replacement for AX02 applications in 
5V4'' low-profile chassis. 

PLUS: 

•Complete PDP-11 , 
LSl-11 compatibility 

•Switch and photocell 
write-protect 

• Bootstrap loader 
• Self-test and formatter 

A/ow avrzlla6le with rlou6le-jlded glopp1ej! 

_C_h_a_rl_es_R_iv_e_r _D_at_a_S_y_st_e_m_s_, _ln_c_. __,! rwD.[)C! .___I _ 

4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523 un iJ 
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Match with MSC custom memories 
... and microcomputers too. Standard off­
the-shelf systems may not match up to your 
special needs. MSC can design and 
produce a memory system using the best 
technology, parts, and form factors avail­
able to meet your specific operating 
requirements. Our custom engineering 
capabilities also extend to microcomputers 
designed to an industry standard bus. 

Multiple Sourcing MSC custom products 
utilize components from a wide range of 
industry sources, resulting in less delays in 
production, replacement, and delivery 

Full Spec Components We use only full 
specification components, and test strin-

~ Monolit~ic 
~~'V f~JtemJ cap 

gently to assure reliability and remove 
defective elements. 

Design Time Savings Our custom products 
relieve you of unnecessary design and 
engineering time, allowing you to direct your 
resources toward other important areas. 

Cost Savings The security of a fixed-price 
contract protects against cost overruns, 
while MSC experience assures best-value 
component selection. For more information 
on MSC custom products and other 
Monolithic Systems Corp. products and 
systems, please contact us at 14 Inverness 
Drive East, Englewood, Colorado 80112 
(303) 770-7400. Telex 45-4498. 

Extending the limits of infbrmation . 

• • • •••• ••• ••••• •• •• •• •• •• 

• 
• 

• 

MSC Regional Sales Offices: Eastern Region l 101-B9State Road, Princeton, NJ 08540, 16091921-2240. Central Region 7200 East Dry Creek Road, Suite MB203, Englewood, CO 80112, 
13031773-1060, Western Region 49 South Baldwin, Suite D. Sierra Madre, CA 91024, 12131351-8717 
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CORPORATE & FINANCIAL Mini·Mi1r1 World 

Microprocessor problem puts 
a glitch in Centronics growth 

(Michael D. Kaufman succeed­
ed Robert Howard as president of 
Centronics after this article was 
prepared, but too late for the 
change to be reflected in 
Howard's title, below. He remains 
board chairman and chief ex­
ecutive officer.) 

When Centronics Data Computer 
Corp. introduced its model 730 
miniprinter at last year's National 
Computer Conference, the company 
had high hopes for the product, 
predicting sales of 100,000 units in 
the first year alone. Instead, the 
$795 printer-Centronics' first 
entry in the under-$1000 printer 
sweepstakes-has become some­
thing of a headache. Model 730 
production delays, caused by a 
microprocessor problem in the 

It isn't clear what caused the 
microprocessor runaway in the model 
730. Centronics president and 
chairman Robert Howard and NEC 
Microcomputers, Inc., the alternate 
source for the chip, are agreed about 
it, but prime source Intel Corp., which 
developed the a-bit 8049, has a 
different view. In any event, the 
problem has been corrected in 
machines produced after the shut­
down, Centronics claims. 

Howard attributes the runaway to a 
microprocessor packaging problem. 
The affected chips have two exposed 
bias leads brought out of the 
microprocessor package. The leads, 
used by the microprocessor manufac­
turers to test the chip, allowed static 
electricity to "leak" into the chip under 
certain conditions, scrambling the 
microprocessor's programs. 

Howard says that Centronics 
solved the problem by shielding the 
microprocessor and by installing a 
safety circuit that automatically resets 
it in the event of a runaway. 

Moreover, the runaway problem 
affected only the chips supplied by the 
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printer, are cited as the reason for 
the Hudson, N.H., firm's reporting 
the first no-growth quarter in its 
history. The glitch in the growth 
curve also precipitated an earlier­
than-planned reorganization of the 
company along product lines. · 

Starting in mid-January, Cen­
tronics shut down its model 730 
production lines for six weeks to 

The model 730: grief from a runaway 
microprocessor. 

WHAT CAUSED ALL THE STATIC? 

microprocessor's primary source. The 
second-source chip, he says, does 
not have the exposed bias leads 
because the second source tests its 
chips in a different manner. 

David Millet, microcomputer prod­
uct marketing manager at NEC 
Microcomputers, confirms Howard's 
explanation of the runaway. He says 
the Intel and NEC chips have the same 
number of pins, with identical 
functions. However, two of the Intel 
chip's pins can also be used, in 
addition to their normal functions, to 
put the chip into an internal test mode, 
which Millet claims Intel uses during 
production testing. Both pins must be 
set high to trigger the test mode, Millet 
says, and this condition never arises 
during normal chip operation. 

An abnormal condition, however, 
such as static electricity, can trigger 
the test mode in the field, causing the 
microprocessor to do "funny things. " 
"We don't have that problem," Millet 
adds, "because we have chosen to do 
our testing by a different method." 

Intel's Lionel Smith has a different 
explanation. Smith is micro compo-

allow engineers to correct a 
microprocessor runaway problem 
attributed to static electricity (see 
"What caused all the static,'' p. 63), 
which was causing the printer to 
run out of control (MMS, April, p. 
28). As a result, says Robert 
Howard, Centronics president and 
board chairman, "we were unable to 
deliver $4 to $5 million worth of the 
miniprinters during the third 
quarter." The lost revenues, in 
turn, meant that Centronics' third 
quarter results remained flat­
about the same as second quarter 
revenues, which Howard concedes, 
were "disappointing." He originally 
expected a 25 percent growth in 
revenues in both the second and 
third quarters, based on past 
performance, but second quarter 
revenues grew only 12.8 percent, 
from $29 million to $32. 7 million. 

The microprocessor runaway 
problem first surfaced during 
routine life cycle testing of the 
printer in January-about two 

nents applications manager at Intel's 
micro control operation in Phoenix. He 
claims that the problem was occurring 
because the 730's microprocessor 
was not adequately protected against 
power supply transients caused by 
the print head and paper-feed 
solenoids. "We recommended that 
they install bypass capacitors on the 
microprocessor board, and they 
seemed happy with the solution," 
Smith says. 

Smith disputes the static electricity 
explanation. "The printer was failing 
when no one was touching it; it's 
difficult for me to believe that can be 
caused by static electricity." 

As for the possibility that static 
electricity might cause the 8049 to go 
into an internal test mode in the field, 
Smith confirms that some Intel 
customers had that problem with the 
8049's forerunner, the 8048 single­
chip microcomputer. But that test 
mode was used for debugging the 
8048 during design-not for produc­
tion testing-and was eliminated from 
the 8048 in late 1978. "It was never in 
the 8049," Smith adds. 
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lli•i·Micra Warlll 

Centronics' Howard: breaking the business 
into more manageable pieces. 

months after initial shipments of the 
730 began. Howard explains that 
the testing involves, among other 
things, running a~lOOO-unit sample 
of the printers under high, normal 
and low humidity conditions, with 
each test taking 30 days. "The 
problem showed when we did the 
low-humidity test," Howard says. 

Centronics does not plan to recall 
approximately 15,000 of the 730s 
that were shipped before the 
January shutdown, or to alert their 
owners to the runaway problem. 
Howard says this is not necessary 
because the probability of the 
runaway problem occurring is 
statistically low-1. 7 percent. In-

stead, Centronics will replace 
printers in which the problem shows 
up, under the company's normal 
warranty. 

Radio Shack is a major user of the 
730 in the TRS-80 microcomputer. 
Jon Shirley, vice president of the 
computer division at Radio Shack, 
says that 730s already in customers' 
hands will be replaced on a 
one-for-one basis as malfunctions 
develop-no questions asked. 

Shirley says that as a result of the 
difficulties with the 730, the Fort 
Worth, Texas, Tandy Corp. subsidi­
ary held off delivering any more of 
the errant printers until Centronics 
came up with a fix. Centronics 
apparently has done so, he says, and 
testing of revised 730s was finished 
in early April. Shipments of the 
altered printers to Radio Shack 
retail stores began late last month. 

The 730 production stoppage is 
the latest problem besetting the 
high-flying Centronics, which in 10 

years has carved out a leading 
position in the low-cost printer 
market and grew to $121.5 million 
in sales last year, thanks to its 
pioneering of matrix printers. 

The model 730, which was 
Centronics' initial response to that 
onslaught, had, itself, been a source 
of problems before the latest one 
with the microprocessor chip. Initial 
production of the unit was delayed 
four months when Centronics 
decided to come out with a 100-cps 
version of the printer immediately 

ISC brings new ingredient 
to accounting: color graphics 

In the congested small business 
computer market, a newcomer must 
offer something special to stand out 
from the crowd. Intelligent Systems 
Corp., a Norcross, Ga., firm best 
known as a pioneer in low-cost color 
CRTs, thinks it has such an 
ingredient for success: color 
graphics accounting at a price 
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competitive with black-and-white 
systems. 

"The small business market is 
fairly crowded in terms of the 
number of systems being offered," 
acknowledges rsc marketing vice 
president David Deans, whose 
company recently contributed three 
new systems to the market fray. 

instead of waiting, as originally 
planned. The version originally 
announced operated at 50 cps, but 
the company decided that this would 
not be competitive with other 
under-$1000 printers, which ope­
rate in the 100-cps range. 

According to Howard, however, 
the 730 problems are symptomatic 
of a deeper concern. Centronics, he 
says, has reached the stage where 
"a business becomes difficult to 
manage unless you break it up into 
smaller pieces. We recognized that, 
but we did it one product line too 
late." 

To get the miniprinter back on 
track, Howard has named Kendrick 
Estey, vice president of field 
service, to the newly created 
position of vice president and 
general manager of the miniprinter 
product line, which includes the 730 
as well as the model 737 
draft-quality printer introduced in 
early March. Howard says the 
appointment is the first step in the 
reorganization of the company along 
product lines to make it more 
manageable. 

He adds that Estey will continue 
to act as vice president of field 
service, but not on a day-to-day 
basis. Howard insists, however, 
that the disappointing second and 
third quarter results do not signal a 
downturn in the company's growth. 
"The fourth quarter will be a record 
one on both orders and revenues," 
he predicts. -Paul Kinnucan 

But, he claims, the rsc systems 
have a unique competitive edge: 
they are the only small business 
systems on the market to offer color 
graphics accounting. 

Color graphics accounting can 
have significant benefits for the 
business user, Deans says. He 
explains that the rsc system reports 
the same accounting data as an 
ordinary black-and-white system. 
But, instead of being represented as 
tables of figures, the accounting 
data is displayed as a series of color 
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This is the fastest serial matrix printer in 
the world. At 600 cps, it races like a line 
printer. (Special 900 cps compressed 
character capability for even greater data 
processing output.) 

It is also the most durable printer of its 
kind. Because of its revolutionary design, 
the life of the print head will exceed one 
billion characters. 

No other serial printer is as advanced. 
The print head is four times more efficient 
at converting electrical energy 
into mechanical print 
energy. The incredibly 
sophisticated print 
mechanism com­
bines heavy-duty 
hardware with 
unmatched speed 
and accuracy. A 
programmable micro­
processor-based con­
trol offers an almost 
unlimited choice of type 
fonts, full graphics and 
extended character format. 

Line printer speed. Line 
printer rellablllty. Serial · 
printer prices. 

Serial number one . .. comes 
from Florida Data. 

Florida Data Corporation, 
3308 New Haven Avenue, 
West Melbourne FL 32901, 
(305) 724-6088 
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bar charts. This allows "an awful lot 
of information to be conveyed to an 
operator much quicker than with 
conventional black-and-white tabu­
lar displays," Deans says. 

Moreover, he claims the color 
graphics capability does n~ entail a 
price ·premium: "A customer can 
buy a color system from us at the 
same price he could a black-and­
white system from another manu­
facturer." 

Deans attributes ISC's ability to 
off er color systems for the price of 
black-and-white to manufacturing 
economies. For one thing, he points 
out, ISC, which pioneered low-cost, 
color-CRT technology in the early 
seventies, manufactures the most ISC business systems use color bar charts to display accounting data. 

1sc's push into the small business 
computer market coincides with the 
arrival of a new president, Peter J. 
Cumin. The 4 7-year-old IBM veteran 
succeeds Ezra Mintz, who becomes 
1sc board chairman. 

Cumin's IBM background suggests 
that he is well-qualified to guide 1sc's 

ISC GETS A NEW PRESIDENT 

new venture into the business market. 
Among other job responsibilities dur­
ing his 23-year tenure at IBM, Cumin 
was the original product director and 
principal marketing strategist for the 
51 oo series desk-top computer, which 
was developed to facilitate IBM's entry 
into the small business market. Imme-

Peter J. Curnin, right, stands with Ezra Mintz, the man he succeeds as /SC president. 
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diately before joining 1sc, he was 
manager of customer relations at 
IBM's General Systems division in 
Atlanta, where, in addition to his other 
responsibilities, he developed a sys­
tem used by IBM marketers to evalu­
ate the effectiveness of new market­
ing strategies. 

Cumin says 1sc's dynamic growth is 
what attracted him to the company. 
"When I was first approached by 1sc 
and shown the financial figures, I had 
a hard time believing what I saw," 
Cumin says. For example, he says 
that 1sc turns its working capital 1 s 
times a year and has never used 
outside financing for growth capital, 
except for loans from the ABN Bank of 
the Netherlands. 

As a result, "the company founders 
have been able to make the company 
grow rapidly while preserving their 
equity position," says Cu.min, who 
was given an equity position and a 
seat on the board of directors as an 
inducement to join the company. 

Despite the enticements, the deci­
sion to exchange the security of an 
IBM career for the hazards of a small 
company presidency was not an easy 
one, Cumin says. In fact, he turned 
the job down when it was first offered 
to him by Mintz, primarily because he 
thought the loss of security might be 
difficult for his wife Nancy. Cumin 
says it was his wife's urging and 
support, however, that finally con­
vinced him to take the job. 
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Choose Tl's 16-bit TM990 microcomputers. 
The right price/performance combination 

for industrial controls. 
You'll be in the best of companies. 

To date, more than 500 companies 
are betting on Tl's TM990 micro­
computer modules. As indicated on 
the following page, the diversity of 
companies is great. The applications 

are equally diverse. Why are these 
modular members of Tl's 9900 Fam­
ily the pick of the crop for so many? 
There are many reasons; here are 
several of the major ones: 

The design headstart 
A lot of work is done beforehand: 
Hardware design. PC board layout, 
manufacturing, testing. TM990 mo-



dules come preassembled, pre­
tested. Shortening your design 
cycle. Getting you to market faster. 

Burn-in-reliability 
TM990 modules are specified to 
operate over the full commercial 
temperature range of 0° to 70° C. 

All components must pass strict 
quality assurance criteria before as­
sembly. Every assembled module is 
tested, temperature cycled, burned­
in, and retested to assure highly re­
liable operation. 

Precision performance 
The TM990 modules incorporate 
Tl's 16-bit microprocessors - al­
ready a standard in the world of pro­
cess control. The architecture is 
more powerful, the instruction set 
richer. The modules are backed by 
high-level languages for easier, fas­
ter programming. Result: more pro­
grammer efficiency, more 
operational precision. 

Wide choice available 
TI distributors stock TM990 mod­
ules for off-the-shelf delivery. 

Your broad choice includes mod­
ules for evaluation and OEM appli­
cations. Memory expansion. Data 
entry and display. Digital I/O expan­
sion (see listing in the next column). 

Interfacing to motors, genera­
tors, contactors, etc., is simplified 
by industrial ac and de I/O modules, 
optically isolated for system protec­
tion. A series of AID and D/ A inter­
face modules is also available. 

On-going leadership: A floppy 
disk controller and a bubble memory 
module have just been added to the 
TM990 Series. Soon to come: A 
speech module. And industrial com­
munication modules. 

Forward-looking bus: From day 
one, all TM990 modules have com­
municated over the same fully docu­
mented bus which simplifies system 
integration and development of cus­
tomized modules. The TM990 Bus 
definition supports memory expan­
sion to 16 megabytes as well as 
multiprocessing applications. 

Ready-to-use 
software support 

The affinity of Tl's 16-bit microcom­
puter modules for high-level lan-

guages contributes substantially to 
programmer efficiency. Ready for 
use immediately: 

Power Basic: This English-like 
language speeds programming even 
for the novice. It is easy to learn, to 

Way to Go 
TM990 microcomputer modules are 
making a significant impact on the in­
dustrial market. They daily prove 
themselves the ideal means for 
quickly bringing 16-bit economy and 
performance to end products ... to 
the production line. Choose the 
TM990 Series and you join the best of 
companies. To name a few: Varian, 
Analog Devices, Dow Chemical, ITT, 
Loral, Autotrol, U.S. Steel, Owens-· 
Corning, Gulf Oil, Chrysler, Lock­
heed, Boeing, Teledyne, Delco, 
Litronix ... and, of course, Tl. 

TI'sTM990 
Microcomputer Series 

Microcomputer Modules: 
TM990/100M 
TM990/101M 

Evaluation Module: 
TM990/180M 

Educational Module: 
TM990/189 

Memory Expansion Modules: 
TM990/201 EPROM/RAM 
TM990/203 Dynamic RAM 

TM990/206 Static RAM 
TM990/210 Bubble Memory 

TM990/303 Floppy Disk Controller 

1/0 Expansion Modules: 
TM990/305 
TM990/310 

Industrial 1/0 Modules: 
TM990/5MT Series 

AID and DIA Interface: 
TM990/1000 Series (Analogic) 

TM990/1240 Series (Analog Devices) 

use, to document. It has I/O features 
for process control and enhanced 
speed for real-time applications. It is 
designed for use on a single micro­
computer module or in an expanded 
module system. 

TI Microprocessor Pascal: This 
new high-level language, which TI 
has pioneered, provides the most ex­
tensive support available. It enables 
you to solve application problems 

without getting involved with the in­
tricacies of machine architecture. 
You have fewer errors because the 
code is easy to write, document, 
read, and modify. 

Ready-to-use 
development system 

The AMPL* prototyping lab max­
imizes software productivity. It con­
tains, in one versatile unit, 
everything required to develop your 
software and to check out your sys­
tem hardware. 

Available either as a floppy-based 
system or multi-user hard disk 
system, the AMPL lab supports 
Basic, Pascal, Fortran, and as­
sembly language. 

The very affordable modules 
Considering the performance and 
reliability you get ... the savings in 
design time and programming ... 
and the elimination of those ex­
penses associated with make-it­
yourself modules, the TM990 
modules are the best buy in the in­
dustry-16 bits for the price of 8. 

Choose your help 
When you bog down, dial (713) 776-
6632. That's the Houston hot line. TI 
application engineers stand by to 
answer your technical questions. 

If you want a firsthand look at the 
TM990 modules, or the AMPL lab, 
call or visit your local TI distributor 
Systems Center where TI-trained 
applications engineers will arrange 
demonstrations. 

TI Regional Technology Centers 
hold monthly courses on the TM990 
modules, the 9900 Family micropro­
cessors, Power Basic, Microproces­
sor Pascal, and the AMPL lab. 
Check your nearest TI distributor or 
TI field sales office for dates, loca­
tions, and fees. 

For a copy of the latest brochure 
containing more complete informa­
tion on the TM990 mi­
crocomputer modules, 
call your TI distributor. 
Or write Texas Instru­
ments Incorporated, 
P.O. · Box 1443, M/S 
6404, Houston, Texas 
77001. 
'Trademark of Texas Instruments Incorporated 

Fifty7ears 

lnno'tation 

~ 

TEXAS INSTRUMENTS 
© 1980 Texas Instruments Incorporated 
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think 
what 

this 
person 
could 
have 
done 
with 

DEMAND 

VIDEO TRANSACTION MANAGEMENT SYSTEM 
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an imaginative inventor 

an inquisitive scientist 

an accomplished artist and 
sculptor 

a renowned military and 
civil engineer 

a person considered to be 
history's most versatile 
genius 

Leonardo DaVinc1 
devoted to the pursuit of 
better understanding 
through creative 
applications of technology 

Demand 90 
available to DECsystem I 0 
and DECsystem 20 
communities for information 
contact: the Olamic 
Systems Corporation, the 
Software Services Division, 
503 N. Euclid Avenue, 
Bay City, Ml 48706 
1517) 686-7725 
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expensive component of its 
systems-the color monitor-in 
house. Moreover, the company, 
which claims to be the world's 
leading supplier of color terminals, 
also benefits from economies of 
scale. "We ship more unit volume-
600 a month-than all the other 
color display vendors combined," 
Deans says, "therefore, our costs 
are less." 

The $15 million-a-year privately 
held company has had its largest 
success to date in the process 
control market for color displays, 
where it reportedly holds an 80 
percent market share. In addition, 
it markets a line of "deluxe" 
color-oriented desk-top computers 
through its Compucolor subsidiary 
as well as supplying color monitors 
to other vendors. 

As its initial business product 
venture, ISC has introduced a series 
of three microcomputer-based color 
display systems selling for $6000 to 
$8000 without a printer. That price 
range is "very competitive," Deans 
claims, with those of comparable 
black-and-white systems marketed 
by IBM, Digital Equipment Corp., 
Hewlett-Packard and a host of 
lesser companies. 

The ISC 8063 series systems all 
include an Intel 8080 microproces­
sor, 48K bytes of memory, dual 
floppy-disk drives and a 13- or 19-in. 
eight-color display with an 80 x 24, 
148-character capacity and 160 x 
192 graphics resolution. The 
systems differ primarily in floppy 
storage capacity (512K to 1.2M 
bytes) and cabinetry (industrial or 
office style). 

Turning to outside sources for 
software to go with its new 
systems, ISC has picked up an 
operating system (CP/M) from 
Digital Research, three high-level 
languages (Business BASIC, COBOL 
and FORTRAN) from Microsoft and a 
set of basic accounting packages 
from Peachtree Software in Atlan­
ta, which is enhancing them to use 
color. ISC also offers an internally 
developed word-processing package 
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that uses color to improve text 
legibility in cut-and-paste and 
printer formatting operations. 

CPM and Business BASIC are 
included in the price of the ISC 
systems. The other software 
packages cost extra, with COBOL 
selling for $250, FORTRAN $165, the 
business software $3300 and the 
word-processing package $900. 

ISC will expand this basic 
software repertoire, Deans says, in 
the third quarter with the 
introduction of two color-graphics 
packages aimed at business execu­
tives. They are a sales analysis 
package and a plotting package 
called Execugraph, which allows an 
executive to create his own color 
charts from time series data. 

The third quarter will also see an 
expansion of the ISC systems' disk 
capacity, Deans says. The company 
plans to add 13M- and 26M-byte 
Winchester drives, both to be 
supplied by Shugart Associates. 

ISC has targeted its new color 
systems at two types of customers: 
small businesses (less than $10 
million in annual sales) and 
executives in larger companies who 
want to use the systems as 
stand-alone management informa­
tion systems. 

To reach this market, ISC plans to 
sell through business systems 
houses, which will supply applica­
tions software and install the 
systems. ISC already has one 
systems house customer, Scott 
Computing in Atlanta, and hopes to 
have 30 by year-end. The firm's 
ultimate goal, Deans says, is to be 
represented by two or three local 
houses in every major metropolitan 
market. 

Deans is confident that goal can 
be attained. For one thing, he says 
ISC will off er security to its systems 
houses by pledging never to 
compete with them directly for 
end-user business. He claims that 
with IBM, DEC and other manufac­
turers entering the end-user 
market, systems houses are worried 
that competition from their existing 

suppliers may drive them out of 
business. Also, Deans points out, 
ISC offers a unique system that will 
give its customers a performance 
advantage over systems houses 
marketing black-and-white sys­
tems. 

ISC will not be alone in the market 
for long, however. The major 
computer manufacturers, led by 
IBM and DEC, have begun to 
introduce color displays, although 
none are aimed specifically at small 
businesses. Independent color 
display vendors, such as Tektronix 
and Ramtek, have also let it be 
known that they intend to pursue 
small businesses when the time is 
ripe. 

But the prospect of such 
competition doesn't faze Deans, who 
believes ISC's color technology 
know-how and in-house manufactur­
ing capability will enable it to 
survive a confrontation even with 
industry giants . Drawing an 
analogy to the aircraft industry in 
the 1960s, he says, "We have the jet 
engine of the 1980s." 

-Paul Kinnucan 

Diablo, Dataroyal unveil 
word-processing printers 

The market for word-processing 
typewriter-quality printers, still 
dominated by fully formed charac­
ter printers, is getting new 
products from those manufacturers, 
as well as entries from dot-matrix­
printer vendors. 

Diablo Systems, Inc., Hayward, 
Calif., a leader in the high-quality 
printer market, has introduced a 
low-cost , low-speed daisy-wheel 
printer, said to be the first of its 
kind-allowing the interchange of 
plastic and metal wheels. 

Dataroyal, Inc., Nashua, N.H., 
has joined the high-level dot-matrix 
market with its first entry in the 
word-processing arena: a high­
density dot-matrix printer. 

Diablo's model 630 produces both 
draft-quality print with plastic 
wheels and final-version quality 
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with metal daisy wheels, eliminat- and shii>-primarily to OEMs-more 
ing the need for two dedicated than 100 printers a day by next 
printers. Although it is slower than year. 
the company's popular 55-cps Model 630 sales will cut into the 
HyType II printer, the model 630 
runs at 32 cps (metal) and 36 cps 
(plastic) and costs 30 to 40 percent 
less than the HyType II. Price is 
$850 in OEM quantities of 500, and 
$1705 for same-quantity fully 
configured versions. 

Diablo's vice president Rigdon 
Currie says the 630 complements 
Diablo's current product line, but 
"lowers the cost of daisy printing­
both initial and the cost of 
ownership." 

The major thrust, Currie says, 
will be in the low-end, low-speed 
portion of the market that includes 
applications in stand-alone word 
processing, 300-baud terminal 
output and desk-top personal 

HyType II market to some extent, 
Currie admits, with customers 
considering adding a machine. But 
the HyType II will still be sought by 

computing. He sees this market as a Dlablo's model 630 is said to be the first daisy-wheel printer that allows interchanging plastic 
long-range one, expecting to build and metal wheels. 
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While others 
multiplex around, 
CES~ delivers. 

THE QUADART 
• Four Complete KLSJ 's on a single Quad board. 

• Each channel offers complete independent Dip Switch control 
of Device Code, Baud Rate, and Format. 

• Completely compatible with all PDP SA and PDP SE Computers. 
• Elimination of all multiplexing provides maximum throughput of 

data on each channel. 

• Single quantity price of $725.00. 

C[]mPLITEA 
EHTEns~on 
Sl'STEms, 

CESI has made a firm commitment to continue to support the PDP S with 
existing field proven products. and with new innovative releases. 

Call or write today to discuss your memory or controller needs 

~nC. 17511 El Camino Real Houston , Texas 77058 Telephone (713) 488-8830 
DEC and PDP are registered lradcmarks ol D191tal Equ1pmcn1 Corp 
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CAD/CAM GRAPHICS 
The IBM System 360/37'0 
user can get 

• a grip on. 

··~ 

The Adage 4~50 
is a plug-compatible 

improvement on the 
costlier IBM 3250 
Display. With superior 

graphics, local hard copy output 
- and a host of advanced, user­
oriented features - the Adage 
4250 is, quite simply, the best 
interactive display system avail­
able for use with large main­
frames . 

Basic 4250 System advantages 
include: 

• More terminals per 1/0 chan­
nel, giving you a better ROI. 

• Faster full duplex transfer 
rate, for lower channel load­
ing. 

• Larger refresh buffers, so you 
can locaJly store and display 
larger portions of your data 
base. 

• Data tablet input, which is 
more convenient, less tiring 
than light pen. 

MINI-MICRO SYSTEMS/May 1980 

For demanding CAD/CAM appli­
cations, these special Adage 4250 
features give you an even better 
grip on the toughest graphic 
problems. 

Local hard copy - at the touch 
of a button. In seconds the 4250 
interface captures and processes 
full, or partial, CRT images for 
plotter output from 8 1/ 2

11 to 72" 
wide. No CPU interaction re­
quired. 
Local zoom - allows operator 
to "scale up" the image for better 
readability. Again - no burden 
on your CPU. 
Enhanced keyboard - which 
can include a numeric keypad 
for easier entry. 
Microwave adapter - enables 
high-speed (1.544 Mbps) trans-

CIRCLE NO. 49 ON INQUIRY CARD 

mission between remote termin­
als and CPU via telephone, 
microwave or fiber optic links. 
Full 30 graphic8 - available 
with Adage 4370 System. Pro­
vides an extra dimension in 
interactive graphics for special 
applications on large main­
frames. 

To learn more about the Adage 
advantage, caJI or write the 
leader in interactive graphics. 

U.S. 
One Fortune Drive 
Billerica, MA 01821 
(617) 667-7070 
Europe 
Adage GmbH, Marktstrasse 9 
3308 Koenigslutter am Elm 
West Germany 
05353/1089, Telex 095528 
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When You Have An 
UPS 

For Your Computer 
System 

errors,*".._ 
foss1nt1.,. 
This adds up 

........ Tiii 
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Ifft 
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._ .-1111 until the electrical 
power has ..... restored. cw, 
UPS are avaifallla in ..... 
output mints thtoup tll<VA. 
The Clary Corporation afltt 
manufactures Line Transient · 
Suppr,ellOl'I (L TJ) IJld Power 
Distrilaution $Jillms. 
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those requiring higher speeds, he cps in regular mode, and 100 cps in 
says. high-density mode. 

Industry observers speculate that Addressing that market as well, 
Qume Corp., San Jose', Calif., has a Dataroyal will announce at this 
similar product, but sources in the year's National Computer Confer­
company deny it. One Qume source ence a high-density dot-matrix 
questions the effectiveness of printer for long-document word­
interchanging metal and plastic processing applications. High densi­
wheels, saying the mass and weight ty means printing nine horizontal 
of the two vary enough to require dots rather than the five typically 
different motors to make the wheels printed in normal-density runs. 
spin. Diablo's Ron Ogg, product The model 759 is available in both 
marketing manager for printers, parallel- and serial-interface ver­
counters by pointing out that sions. Both high- and normal­
custom· LSI circuitry enables the density are software-controlled at 
printer to sense and compensate for 80 and 160 cps, respectively. Unlike 
either plastic or metal mass. other dot-matrix-oriented vendors 

Currie says the requirement for with similar technologies that print 
high-quality output will continue, high density exclusively, the 
but admits there is a place for the Dataroyal machine can print in both 
high-end dot-matrix printers using . modes, according to Dennis . Buck- ' 
multiple-pass, condensed or high- ley, vice president of engineering. 
density print. Diablo has an entry in In addition, it has proportional 
that market-a high-density dot- spacing between words, allowing for 
matrix printer that operates at 200 right-hand margin justification. 

Although the print quality is not as 
high as that of Diablo and Qume, 
Buckley says, it will find its niche 
producing offset material for 
manuals and other long documents 
requiring fast print speeds. 

-Lori Valigra 

Software firm succeeds 
with hardware additions 

Several minicomputer companies 
start by selling hardware, then add 
software to their product line. But 
Point 4 Data Corp., Irvine, .Calif., is 
reversing that path. 

The 10-year-old private company 
made its mark by selling Data 
General Nova-compatible software 
called IRIS, for "Interactive Real­
Time Information System." It later 
developed Nova-compatible hard­
ware that led to the introduction 
last year of its first minicomputer, 
the Point 4. The 16-bit Point 4 has a · 
Nova-compatible instruction set and 

digi-pad™ vs ??? PAD 
If your industrial application requires reliable high 
performance X-Y digitizing at a low cost. complete 
the following comparison and then give GTCO a call. 

FEATURES 
Active Area 
Resolution 
Accuracy 
Operating Principle 
Tablet Warranty 
Tablet Construction 

DIGI-PADTM 

17" (x). 11 "(y) 
0.001" 
± 0.005" 
Electromagnetic 
2 Years 
PC Grid with built-in 

electronics 
Digitizing Sensititivity Thru 1" Thickness 
Adjustments None 
Preventive 
Maintenance 
Quality 
Unit Price 

None 
Industrial 
$1685* 

Micro Option with 
Graphics Firmware** Yes 

*Consult Factory for OEM Discount Prices 

"OTHER" PAD 

••Additional options include: Power supply, 5 or 16 Button Cursors. 
X·Y Display. Keyboard 

These comparison results are our best sales tool. 
Dollar for dollar, the performance, reliability and 
warranty of DIGI-PAD stands unchallanged in the 
field of low-cost industrial X-Ydigitizers. The GTCO 
DIGI-P AD is your best digitizing investment. 

with exclusive 2-year 
warranty ·patent pending 

Ii) GTCO Corporation 
1055 First Street. Rockville. MD 20850 
Telephone (301) 279-9550. Telex 898471 

Regional Sales CA (408) 996-8493 
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contains as much as 128K bytes of 
memory on one board. A 128K-byte 
version in single-unit quantities 
sells for $4860 per board, and $7300 
fully configured. 

Point 4 president Paul Davies 
explains that an integration of 
several elements, including hard­
ware, software and support, has 
been the key to the company's 
success. 

"We would not have attained 
success if we stayed only with 
software, because we were compet­
ing with Digital Equipment Corp. 
and Data General Corp.," he says. 
"They bundle software and basically 
'give it away.'" Davies says his 
strength lies in developing soft­
ware, then making the hardware to 
fit "hand in glove" with it. 

Point 4's first hardware product, a 
direct memory access channel 
multiplexor serving as a universal 
front end, was a first for a 
Nova-type minicomputer. Its an­
nouncement coincided six years ago 
with the company's first profitable 
year. Davies says both the DMA 
multiplexor and the minicomputer 
are financial successes. In the fiscal 
year ended March 31, Point 4 

revenues exceeded $5 million, and 
next year's projections are for $12 
million. 

Davies admits the company was 
slow getting started. Founded in 
March 1969 as Educational Data 
Systems (the name was changed in 
March), Davies and partner Daniel 
Paymar, now vice president of R & 

D, began with a few thousand 
dollars and operated out of Davies' 
home until five years ago, when the 
employee count reached 1 7. 

Early in the company's develop­
ment, Davies met with Data 
General when it was still a 
storefront operation with only a 
computer prototype. He wrote a 
core-only, stand-alone BASIC for the 
first Nova. Davies says this BASIC 
was the first high-level . language 
Data General offered, and was run 
on subsequent models, including the 
800, 1200 and newer Novas. He 

76 

retained the right to distribute that 
software. 

Then Davies decided to develop 
his own proprietary software 
package-business BASIC-to be 
followed by hardware. Davies 
points out that he "consistently beat 
DG to the punch" by first offering a 
disk-oriented filing system and 
business BASIC. 

Next came IRIS, a business­
oriented operating system that 
supports real-time, time-shared and 
batch processing on Nova­
compatible hardware. He licensed it 
and business BASIC to systems 
houses and OEMS, including Nixdorf 
Computer, Sweda International and 
Lear Siegler. 

After introduction of the DMA­
multiplexor a year later, additional 
hardware was introduced, including 
the Micro-N microprogramming 
processor, the Point 4 minicomputer 
and two disk controllers. These, 
along with the scheduled announce­
ment this month at the National 
Computer Conference of an auto­
matic programming system imple­
mented under IRIS, further Point 4 

Data's move into business data 
processing, data base management 
and data communications. 

Davies has not entered into the 

recent onslaught of lawsuits 
surrounding DG's software licensing 
agreement for Novas. DG requires 
that its software be run only on its 
own processors. As a result, 
Nova-compatible hardware sellers, 
including Fairchild Camera and 
Instrument' Corp., are alleging 
antitrust activities against the 
company. 

Although Davies admits that 
technologically, his hardware 
should be able to run DG software, 
he says he is not aware of anyone 
running it on the Point 4, and he has 
not tried to run it. And DG hiu; not 
approached him about a lawsuit. DG 

declines comment about the initial 
software agreements with EDS and 
about any legal actions between the 
two companies. 

Davies explains that Point 4 

supports, as much as competes 
against, Data General. "Users buy 
DG hardware to run our operating 
software, so I help sell their 
hardware," he says. "And, there are 
cases where DG customers selected 
our software." 

There is no mechanism in the 
Point 4 minicomputer to ward off 
those who might try to run DG 
software, but Davies admits that his 
software license comes with a 

Point 4 Data's Davies: "We would not have attained success if we stayed only with 
software." 
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If you've taken a shine to Shugart, 
you're in .luck. · 

Speeifying Shugart means you're also 
specifying Remex. We're your alternate 
source for fast, volurne delivery. 

Remex single and dual-headed drives, 
single or · double density, are physically 
and electrically compatible to Shugart 
SA850R/851R units. So you ·can switch over 
to Remex without re-design. 

Our drives are also available packaged 
two drives to a Remex subsystem, in the 
head/density combination you specify and 
with their own de power supply. The 
subsystem includes rack-mountable guide 
rails. Just slide it into your system, plug it in 
and go. Eve.n your operating manuals 

remain unchanged. 
What's more, Remex has solved 

the dual-head media wear problem for 
good with a new, improved head and 
carriage assembly. · 

So remember this: If the Shugart fits, 
Remex fits, too. 

Call today for more details or to get your 
order rolling. Ex-Cell-O Corporation, Remex 
Division, 1733 East Alton Street, Irvine, CA 
92713. (714) 957-0039 TWX: 910-595-1715 

Ex-Cell-O Corporation (. 
REMEX DIVISION 

SEE US AT NCC BOOTHS #3001-3007 
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device to prevent IRIS use on 
unauthorized machines. The PICO-N 

device, he explains, attaches to the 
backplane of each computer and, in 
a sense, activates IRIS. He says he is 
not aware of any similar devices by 
DG. 

Davies has operated the company 
with debt capital and retained 
earnings, and has been profitable 
for the past six years. He will be 
moving his 115 employees to a new 
25,000-sq.-ft. headquarters in Ir­
vine this month. The company is a 
closely held and carefully controlled 
"family" according to Davies, who 
owns more than 50 percent of the 
stock. He encourages employee 
participation, claiming no turnover 
problem, with most upper manage­
ment averaging five years of tenure. 
He has, however, had a succession 
of marketing managers. He says he 
has not yet found the right person 
for the job, and enjoys the 
marketing task himself. 

Although one customer says Point 
4 Data has weak management, 
comprised mostly of technical 
people, Davies sees the manage­
ment team as strong. In late March 
he pulled David Costine in to act in a 
combined sales and finance role. 
Costine is a former EDS director an(! 
former senior vice president of New 
Court Securities. In late March, 
Davies also added Dennis Bress as 
direct9r of international sales. 

Davies says he plans "to continue 
a controlled growth rate through 
our own resources and retained 
earnings. We could bring in equity 
capital if we needed to grow faster, 
but that might be too fast." He 
intends to double revenues, more 
than double profits and increase 
personnel, but at a slower rate. 

Product plans include integrating 
hardware and software aimed at the 
electronic office market and 
increasing shipment rates of 100 
Point 4's per month to 200 per 
month by year-end. - Lori Valigra 
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LSl-11, SBC 80, 6800 

CORE MEMORIES 
*NON-VOLATILE *WRITE-PROTECT *POWER-FAIL INTERRUPT* 

MM-8086 

32 K BYTES 
PLUGS DIRECTLY TO INTEL'S 8 OR 16 BIT MULTIBUS 

MM-8080/16 

;;_ .. :::11 
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16K BYTES 

PLUGS DIRECTLY TO INTEL'S 
MULTIBUS 

32K BYTES 

PLUGS DIRECTLY TO DEC LSl-11, 
LSl-11 /2,PDP 1103 COMPUTER 

MM-8080 B 

16K EROM & BK CORE 

PLUGS DIRECTLY TO INTEL'S 
MULTIBUS AND OFFERS 16K EROM 

AND SK BYTES OF CORE 

MM-6800/16 

16K BYTES 

PLUGS DIRECTLY TO MOTOROLA'S 
EXORCISER BUS 

ONE YEAR WARRANTY ON PARTS AND LABOR 

* ON 8080, 6800, S -100, IMP, PACE MODELS 
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"We stockl50 different analog 1/0 boards and guarantee 
delivery in five days.We're turning this business upside down:' 

Fred Molinari, President 
By our competitors' standards, we run a 
pretty unorthodox operation. 

We stock all the analog 1/0 our cus­
tomers need, and we deliver it quickly. 

Some of our boards are unique. Many 
are technically better than their "equivalents" 
and less expensive to boot. 

In fact, we offer the widest selection 
of high accuracy, high resolution DAS boards 
in the business. 

We stock more Multibus™ compatible 
DAS than Intel or National. Even some 
advanced models with on-board intelligence. 
More LSI-11 and PDP-11 DAS than DEC. 
And our prices are lower. 

We can deliver dual height boards for 
LSl-11 and quad-size boards with features no 

' =.~ 

one else has. Like DMA, 
125KHz throughput to memory; - --- isolated low level, 64 

---~-~~ channel analog input capability and DEC compatibility. 
-

f • ~ - =- i = ,1 ~.,- = 
•L " , . , "" 

'~ i t. - !. " - -:.;;.: 

What's more, we have an extensive software library to tie it all 
together. A new catalog to make ordering easier. And free diagnostics 
and user manuals. 

The performance of our PDP-11 UnibusTM analog boards is also un­
equalled, thanks to isolated low-level, DMA 1/0, 64 channel analog 
input capability, DEC compatibility, and 8 channel analog outputs. 

Whether your application is laboratory or industrial, we offer 
you the means to upgrade your system quickly. 

Unlike our "competitors:' we'll never leave you hanging. 
Data Translation, 4 Strathmore Road, Natick, 

Massachusetts 01760, (617) 655-5300, Telex: 948474.ln 
Europe: Data Translation Ltd. , Reading, Berkshire/England. 
Phone (0734) 669-335; Telex: 84 7 482. 
We stock the industry's widest selection of microcomputer analog 
1/0 systems for DEC LSl-11 and PDP-11, Intel Multibus, Mostek/ 
Prolog STD Bus, Zilog, and Computer Automation. 

SLAT/ON 
SALES OFFICES AZ602-994-5400, CA 415-965-9180, 213-681-5631; CO 303-371-2422; FL 305-791-9292, 813-725-2201, GA 404-455-7222; IL 312-960-4054; IN 317-788-4296; MA 617-655-
5300; MD 301-636-1151; Ml 313-227-7067; MN 612-441-6190; NC 919-723-8102; NJ 609-428-6060 NM 505-292-1212, 505-523-0601; NY 516-488-2100; OH 513-253-6175; OK 405-528-6071, 
OR 503-297-2581; PA 412-327 -8979; TX 713-988-9421, 512-451-5174, 214-661-0300, 713-780-2511 , 512-828-2251; UT 801-466-6522; WA 206-455-5846; CANADA 416-625-1907. 

Multibus is a trademark of Intel Corp Unibus, PDP-11 and LSl -11 are trademarks of Digital Equipment Corp. 
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Computer Automation rebounds 
with top-of-line Naked Mini 

implementation language developed 
at Computer Automation's Austin, 
Texas, software design facility. 
Called Alamo, it is a block­
structured language, similar to 
Pascal, says the company. After overcoming manufacturing 

problems and the first unprofitable 
year in its history, Computer 
Automation's Naked Mini division 
in Irvine, Calif., is trying to bounce 
back with a top-end machine that 
will debut at the National Computer 
Conference this month. 

Dubbed the Naked Mini 4/97, the 
system combines a new processor 
with what Computer Automation 
calls a "software factory" -a 
powerful software system that, 
when used with the CPU, provides a 
30 percent improvement over 
anything the company has offered 
before. 

The new processor-a 16-bit 
machine with a 32-bit address-is 
designed to handle as much as SM 
bytes of memory, although the first 
systems delivered will be limited to 
lM bytes because of chassis size 
restrictions. According to the 
company, the 4/97 will include a 
memory management unit (MMU) 
that will handle all system mapping 
functions, and will translate the 
16-bit logical address into the 22-bit 
physical space. There are 16 2K-byte 
maps-15 for the user and one for 
the system. 

The 4/97 will be the first Naked 
Mini to incorporate cache memory: 
2K bytes of cache included on each 
MMU board and what Computer 
Automation calls a "micro cache" 
(only four words long) with a 
look-ahead capability on each main 
memory board. These memories, 
with access times of 50 and 125 
nsec., respectively, are said to 
improve overall memory access time 
within the system. 

Together, they provide a 125-
nsec. access time and can handle 90 
percent of all system memory 
references, leaving 10 percent for 
the 550-nsec. main memory. 

Error correcting memory will be 
standard on the 4/97. Both 128K-
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and 256K-byte boards will be 
available, although the former will 
be shipped first. The ECC memory is 
single-bit error correct, double-bit 
error detect, but, according to 
Computer Automation, the memo­
ry's smart refresh cycle should help 
prevent a large percentage of 
double-bit errors. 

The 4/97's software-Protos-is 
not new; it was "quietly announced 
at the last minute" at the 1978 NCC. 
The company says Protos is a 
multi-user system that is optimized 
for the OEM/system integrator 
environment. The company points 
out that the CPU was designed 
specifically to run Protos software 
and as a board-level CPU for OEMS. 
There was no machine on which the 
software could run until the 4/97 
was developed. 

Protos uses a new high-level 

Computer Automation feels the 
30 percent throughput improvement 
is conservative because the esti­
mate is based on benchmarks using 
only the cache memory. Taking full 
advantage of memory management, 
cache and some new Protos 
instructions, a 50 percent through­
put improvement over other 
Computer Automation systems is 
possible, the company says. 

Computer Automation has yet to 
quote prices for a bundled 4/97. 
Pricing for the 4/95, a board-level 
CPU with the same hardware 
features as the 4/97 but unable to 
run PROTOS, is expected to be 
$8500. A lM-byte configuration for 
the 4/95 is priced at $30,000. 
Delivery for the 4/95 is 90 days. The 
4/97 won't be available until 
October. -Larry Lettieri 

DG's software packages aimed 
at commercial ECLIPSE system 

Data General has put in its bid to 
increase minicomputer management 
tools by introducing three software 
packages for its commercial 
ECLIPSE C/150, C/350 and M/600 
systems. The new packages are the 
DG/DBMS data base management 
system, an INFOS II upgraded file 
management system and an 
Interactive Query language. 

With DG/DBMS, DG is undercut­
ting prices of similar mini-based 
management tools offered by 
competitors, such as Digital 
Equipment Corp. and Prime 
Computer, Inc. DG claims that, at 
$9500 for an initial license, DG/DBMS 
has the lowest unbundled price in 
the industry. Competitive software 
sells for as much as double the 

since Hewlett-Packard Co.'s DBMS 
is bundled with hardware, the 
software appears to be free but is 
really part of the overall cost. 

Schulte says DG/DBMS is the only 
CODASYL-based DBMS developed 
in-house by a minicomputer vendor. 
By using CODASYL, DG conforms to 
industry data base system stan­
dards, he explains, allowing easier 
conversions or system expansions 
involving minicomputers and main­
frames. 

"It is a full-fledged data base 
management system, not a 
stripped-down version for minicom­
puters," he maintains. Functions 
include data security, data defini­
tion and hard crash recovery. 

Schulte defines the market for 
DG/DBMS, according to Roy Schulte, DG/DBMS as Fortune 1000-sized 
software product marketing special- companies with hardware valued at 
ist at the company. He adds that more than $150,000. Less than 10 
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Data General's data base management system can save as much as 40 percent in 
programming time by eliminating redundant tasks. 

percent of installed minicomputers 
now have DBMS, he says, but by the 
end of the 1980s a majority of users 
will have increased applications for 
them because of higher program­
mer costs. 

Additionally, DBMS can save as 
much as 40 percent of a program­
mer's time by eliminating redun­
dant tasks. 

Schulte expects more than half of 
the commercial ECLIPSE systems 
sold over the next five years to 
include DBMS. DG/DBMS operates 
under ECLIPSE'S AOS (advanced 
operating system) and manages as 
many as 4.4 billion characters in as 
many as 16 subsystems on-line. 

With DG's XODIAC network 
management system and AZ-TEXT 
word-processing software, the 
three new packages mark another 
step by DG toward distributed data 
processing. 

Among the other new manage­
ment tools, the INFOS II file 
management system is said to be 30 
to 40 percent faster than AOS INFOS 
and adds logging and hard crash 
recovery. And the Interactive 
Query language allows nontechnical 
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users to access data bases in 
English. Each costs $2500 for an 
initial license. 

A typical small ECLIPSE configu­
ration of a C/15~onsisting of 768K 
bytes of memory, a 96M-byte disk, a 
300-lpm printer, eight CRTs and an 
800-bpi tape drive with DBMS 
software, IQ, AOS, COBOL and 
SORT----:is priced around $140,000. 
The same configuration with INFOS 
II software, INFOS II Query, AOS, 
COBOL and SORT costs around 
$124,000. Prices for both systems 
can run as high as $400,000. 

-Lori Valigra 

Formatter links cartridge 
drive to Winchesters 

The only hardware vendor in the 
8-in. Winchester market that also 
builds the tape-cartridge drives 
needed for file backup has 
introduced a microprocessor-driven 
formatter that combines many of 
the control functions of both devices 
onto one board: 

The vendor is Kennedy Co., and 
the formatter-called the model 
650-operates with Kennedy's 

model 640 %-in., 17M-byte tape­
cartridge drive. The formatter is 
intended to simplify small-system 
controller design. It also reduces 
host-processor overhead while 
increasing data integrity, says 
Darell Meyer, tape product manag­
er at the Monrovia, Calif., hardware 
house. 

The 650 incorporates an 8-bit data 
bus and eight control lines. Each 
control line has been given logical 
definitions, resulting in bus and 
handshake-signal conventions that 
are common to both the 
Winchester-fixed disk drive and 
tape-cartridge transport. This 
permits the use of a single DMA 
controller for both, Meyer says. 
Differences in data transfer and 
access rates, however, as well as 
other speed and timing differences 
between the two peripherals, must 
be compensated for through 
software drivers. 

The formatter's 8048 8-bit 
microprocessor and two bipolar 
microsequencers handle all control 
functions relating to the tape 
transport. The formatter handles all 
communications with the host 
processor, provides transport con­
trol, initiates read/write sequences 
on the cartridge and monitors the 
timing and I/O commands in 
progress. Included with the 
microprocessor are special routines 
to sense broken tape or the loss of 
tape from a.ny of the cartridge reels. 

The microsequencers incorporat­
ed into the formatter provide write · 
encoding and read synchronization 
and decoding. All data on the 
cartridge is encoded using the 
group code recording (GCR) tech­
nique, rather than conventional 
modified frequency modulation 
(MFM) schemes commonly associat­
ed with this type of hardware, 
Meyer points out. The reason, 
according to Meyer, is that GCR 
provides better margins of error 
during read operations, while at the 
same time providing the unique 
control characters needed for file 
partitioning. GCR also provides the 
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Some companies sell just one or two periph- wanted to charge just for the disk drive. 
era ls. So they sometimes end up trying to sell That same company also wanted to charge 
you what they have instead of what you need. him about $5,000 for a unibus repeater and 

With other companies, peripherals arejust expansion chassis because his DEC computer 
a sideline. They would much was running out of capacity. 
rather upgrade you to When you see Instead, we replaced fo.ur 16kb 
a more expensive mini memory boards with a 
computer ... when h B d Braegen 128kb add-in 
maybe a little more w at raegen can 0 memo'.'(. }he result: a 
memory is all you dramatic increase 

re~~a~,~~ge impor- for ,our DEC system ~i~ ~~~~~~~~~of 
tant difference with h• 1 d If substantial savings. 
Braegen. We're the .only one t 1ng ea s Braegen peripherals will 
company that special- also lead you to outstand-
izes in offering a complete I th ing servicing. Our service con-
line. of DEC and Data General 0 ano ereee tract puts a nationwide network 
peripherals. And once you of highly-skilled professionals 
see the low prices, the speedy delivery and the at your disposal 24-hours a day, 7-days a week. 
professional installation you get with Braegen Often our people will be on the scene in just 
peripherals - you're going to want another, and a few short hours. 
another and another. So if you're looking for peripherals, talk to the 

For instance, when one customer recently company that specializes in them. And see 
wanted a disk drive, we were able to provide what one little phone call can lead to. Call (714) 
him both a 80 MBvte disk 632-5245. Or write: BRAEGEN, 
drive and a 300-line per min- l<el BR"E~En Minicomputer Peripherals 
ute printer for about the I-ti L:I Department, 3340 E. La Palma 
same price another company Ave., Anaheim, CA 92806. 



THE unnCHESTER BACKSTOP · 

56 Megabyte Disc Backup 
Mag Tape Peripheral 

for your non-removable disc 
computer system 

• Now something between reel-to-reel tape drives 
and floppy disc units 

• 600 ft. 9-track 1 / 2" removable tape package 

• Automatic Load/ Unload 

• Lowest cost per megabyte for disc backup applica-
tions 

Booth # 1721 at NCC 

llNTEROVNE I 14761 Califa St . Van Nuys, CA • (213) 787-6800 

Ml•l·lll1r1 . 
Warld 

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

hooks needed to add in other 
features later-especially burst 
error correction and data resyn­
chronization. 

Kennedy's tape-cartridge format­
ter also writes 16-bit cyclic 
redundancy check (CRC) characters 
at the end of each record on the 
tape. During read operations, the 
formatter calculates the CRC and 
compares it with a prerecorded data 
check sum. The model 650 also 
checks the parity of data and 
incorporates a series of diagnostic 
routines controlled by on-board DIP 

switches. 
In addition to the model 640 

tape-cartridge drive, the model 650 
works with Kennedy's line of 4M- to 
20M-byte 7000 series s-in. Winches­
ters. The company has no immedi­
ate plans, Meyer says, to incorpo-
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with deliveries of DEC's Desk Top Computers. Available with LSI 11/2 
or LSI 11/23 CPU. Complete system totally enclosed within VT100 
Video Terminal. Price $4,500 with LSI 11/2 and 64K bytes or $8,995 
with LSI 11/23 and 256K bytes. 

NOW Available - PDP 11/23 with 256 KB Memory $8,900. 

SPECIAL - LSI 11/2 and 32K x 16 Memory $1 ,095. 

10 MEGA BYTE Cartridge Disk System with Controller, RT11 
compatible $6, 100. 

1 MEGA BYTE RX02 Floppy Disc System $3045. 

Chris/in Industries, Inc. 
Computer Products Division 

31352 Via Colinas •Westlake Village, CA 91361 • 213-991-2254 
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formatter is $400 in single-unit 
quantities. Prices for the model 640 
17M-byte tape-cartridge drive start 
at $1200 (without the formatter) in 
single-unit orders, $2100 for .the 
low-end 4M-byte ·7000 series 
Winchester. First deliveries on the 

· formatter are scheduled to begin in 
J·uly. -John Trifari 

NEXT MONTH 
INMMS 

MINI-MICRO SYSTEMS is 
circulated free to those 
who qualify. The June 
issue will contain instruc­
tions about how to qualify, 
along with a letter form to 
be completed. Look for the 
letter, and please fill it out 
promptly. Otherwise your 
subscription will expire. 

DON'T LOSE 
YOUR FREE 

SUBSCRIPTION 
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"'<OIJVE OOT A PROBLEM? 
SO DID./ ... TJLL I TOOK ON 
AsTROCOMS 7&::J SERIE.S . 
OF S~L BUSINE.SS 

CO'APUTERS." 

"AST'ROCGM WRAPS IT ALL. 
UP INTO ONE NEAT PPCl<AGE. 
HARDWARE. sa:TWAR£. 

F/NANCIN6 CONTROL 
~A CONTRACT 
MAINT6NANCE AJ'.lD .. : 

"GLAD YOU ASJ<EP/ 
~D ASTROCON\ 
OFFERS A SOLID 
5VPR:lRT PROORAM 

FOR ITS DEALERS. 
INCLJJDI NG TRAINING. 
GE:TS US INTO THE 
tv\ARKET FASTER . " 

~T· 
' 

~~ 

'suRE., SURE., IVE HEARD THAT 
STUFF BEFORE. WHY SHOULD 

ASTROCOM BE ANY 8€ I I ER 
TAAN ANYBCOY ELSE.?" 

"YEAH, YEAH, SITT WHAT iABOUT 
TRAININ6.,;-T~tiJ"S MY REAL 

FIDBL,EM. (HE44. HEl·L 
Tt-IATS .JUST A 
PR~T/CE SW /NE>) .'" 

.• .....____) 

Additional dealers-we want to sign 
them up. And the sooner you start with 
Astrocom, the sooner you'll be making 
money. Talk fo Tom Frahm about the total 
support you'll get as a dealer. 

When you need us, we'll be there. 

120 West Plato Boulevard 
St. Paul, MN 55107 

. (612) 227-8651 Telex: 297421 

SEE THE ASTROCOM 760 AT NCC BOOTH 426 IN DISNEYLAND HOTEL GARAGE MAY 19·22 
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II 
The Paper ~puts more bite into 

everjthjhg you do. 
The Paper Tiger strikes again . With DotPlot'" high perfor­

mance graphics. Now you can get a powerful printer with state­
of-the-art graphics for less than $650*. 

DotPlot lets you print screen graphics, draw 
illustrations, write block letters, plot charts, and 
more. All under software control. 

And, DotPlot includes an expanded 
2K-byte buffer. It can hold text from a full 24-line 
by 80-column CRT screen. 

That's not all. Every Paper Tiger gives you 
8 software-selectable character sizes. 80 and 
132 column formats. 96 upper/ lower case 

*Large OEM quantities. 

characters. Reliable stepper-motor paper drive. Adjustable 
width tractor feed. Continuous duty cycle operation. 

You get multi-part business forms handling. Forms control . 
Re-inking ribbon system. Parallel/serial interface. Self 

diagnostics. Paper-out sensor. Uni-directional 
print speeds to 198 characters/second. And more. 

For a free brochure, write or call . Integral 
Data Systems, 14 Tech Circle, Natick, MA 01760. 
(617) 237-7610. 

·~ \~Integral Data Systems, Inc. 
CIRCLE NO. 60 ON INQUIRY CARD 
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Gaffney smoothes the marriage 
between Lexitron and Raytheon 

Raytheon Co. and Lexitron Corp. 
have widely varying backgrounds. 
When the former acquired the latter 
in early 1978, many observers 
wondered how successful the two 
would be in jointly developing 
products that merge data process­
ing with word processing. That 
effort culminated recently with the 
introduction of RayText, a system 
that combines the editing functions 
of a word processor with the power, 
data resources and communica­
tions-network capabilities of distrib­
uted data processing systems. 

As if to s_ilence those who 
questioned the fruits of the merger, 
Lexitron officials say that RayText 
generated 200 sales leads the very 
day it was announced. And judging 
from the response of the Lexitron 
staff to both RayText and new 
president Richard P. Gaffney, the 
joint development appears to have 
resulted in one of the happier 
marriages of its kind. 

When RayText was aired in 
prototype stages a year ago, 
Raytheon Data Systems' president 
J. Thomas Markley, to whom 
Lexitron reports, was heard by one 
industry source to say he was not as 
worried about the product as he was 
with the joint development effort. 

"I feel a thousand percent better 
now," Markley explains. "The 
product is more mature. And Dick 
Gaffney, as an integral part of RDS' 

staff, helped with some of the 
human issues that can hold up a 
product line." 

Gaffney, a 23-year Raytheon 
veteran, brings an extensive 
background in communications 
networks, having most recently 
served as general manager of RDS' 

Minicomm division. There, he was 
responsible for the RayNet multi­
access airline reservation system 
used in airport terminals. He was 
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named president of Lexitron in 
February, having served as interim 
president there since last N ovem­
ber, just prior to the death of 
former president Richard 0. Baily. 

Baily, who started at Lexitron in 
April, 1976, was the first profes­
sional manager brought into the 
company since its start-up in 1971. 
Realizing Lexitron needed capital, 
he negotiated the deal with 
Raytheon. According to one source 
close to the industry, Baily's 

Lexitron's Gaffney: planning to apply 
knowledge of networks in word processing. 

philosophy of "keeping it simple" 
seems to be continued by Gaffney, 
who is bringing needed technical 
depth to the company as it grows. 

Gaffney views the presidency at 
Lexitron as a move that will expand 
his "knowledge of marketing and 
the word-processing industry." He 
also plans to push his knowledge of 
communications and network pro­
cessors into the word-processing 
business and apply it at Lexitron. 

Gaffney explains that upon 
acquisition; the management of 

Lexitron remained intact, with few 
people coming in from Raytheon. 
Gaffney was the first Raytheon 
"company representative" to enter 
Lexitron. He has been followed by a 
few others, including Larry 
Gerhard, a former member of RDS' 

advanced development group. 
Gerhard is vice president of 
engineering. 

Gaffney says that overcoming the 
traditional word-processing and 
data-processing barriers was "a 
natural process via acquisition." He 
adds that the company was driven 
by external pressures because 
"word processing and data process­
ing are coming together." 

Education is a major factor in 
smoothing the transition, he 
explains. "When two good-sized 
organizations come together, one to 
two years of education is not 
unusual," says Gaffney. He adds 
that the two groups are working 
together on product development, 
even though Lexitron is located in 
Chatsworth, Calif. and Raytheon in 
Lexington, Mass. 

But the introductory process 
seemed to move along even more 
smoothly when Gaffney went to the 
West Coast. Each company's 
knowledge of the others' organiza­
tion, product reviews and personnel 
is a major factor. Further, Gaffney 
and RDS' Markley communicate 
frequently:· each has an interactive 
Lexitron VT 1303 terminal outside 
his office to send and receive 
messages. 

Another factor of physical 
logistics will be overcome when 
Lexitron moves its now-scattered 
forces in Chatsworth into a 
more-consolidated 180,000-sq.-ft. 
facility in Thousand Oaks, which is 
nearer to Raytheon support groups 
in Ventura. The move is planned to 
begin in September, and will be 
virtually completed next January. 

Since joining the company, 
Gaffney has moved new products 
out on schedule. In addition to the 
RayText system, he has announced 
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upgrades to stand-alone products, 
including a records-management 
system. At the International Word 
Processing Association's Syntopican 
show in June, the company plans to 
announce a BASIC capability and 
second-generation software for 
stand-alone systems, magnetic tape 
facilities on RayText and a 
multiplexing product called Scylla, 
which will allow multiple terminals 
to access multiple printers. 

With Gaffney's direction, Lexi­
tron watchers can expect to see more 
networking. RayText already has 

six communications protocols. 
"With RayText and RayNet, 
networking is a natural capability," 
says Gaffney. "But we must be 
concerned with protocols, diagnos­
tics, SNA, data base and private 
network management." Industry 
sources point out that this 
combination would enable multiple 
RayText clusters to be linked while 
sharing access to a common data 
base. Markley says the April 
announcement of a concept connect­
ing RayText, Ray Net and terminals 
using software and a new board that 

Gary Sharpe turns Racal-Milgo 
into networking 'supennarket' 
T~e ability to nurture a new 

product into the market seems 
natural to Gary Sharpe, new 
general manager of Racal-Milgo's 
Computer Products Division. His 
track record includes the develop­
ment and launching of the Inforex 
5000 data entry system and the 
initiation of Raytheon Data Sys­
tem's PTS-1200 distributed data­
processing terminal. 

In addition, Sharpe's experience 
in multiple-product environments, 
including his former position as RDS' 
director of industry marketing for 
its manufacturing and distribution 
groups, was a key factor in bringing 
him to Racal-Milgo, according to 
president Edward Bleckner, Jr. 

Sharpe's talents behind the 
Computer Products Division's new 
product line may give the boost the 
division needs to gain ground in the 
end-user system business. A 
spin-off from the company last year, 
the division faced major obstacles. 
For one, the 4000 series clustered 
terminal system with emulators was 
canceled just before its scheduled 
announcement because it was 
deemed uncon1petitive. Secondly, 
the division lost its general 
manager, Dennis J. Daniels, who 
said he resigned because of 
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harassment following his termina­
tion of the 4000 series. 

Despite knowledge of his prede­
cessor's experience, Sharpe seized 
the opportunity in March to 
introduce and market the new 
product-an Intel 8086-based dis­
tributed clustered terminal system 
called the 4270, which emulates 

Sharpe: moving toward a "one-stop 
supermarket" for network services. 

fits into any current Raytheon Co. 
product, will provide the needed 
links. 

Gaffney plans Lexitron growth at 
30 percent annually over the next 
few years. A company source says 
Lexitron's total of more than 10,000 
word-processing units shipped since 
1972 will be doubled over the next 
18 months, indicating a 550-unit­
per-month shipping rate. Gaffney 
will expand the work force 
accordingly, at a planned 20 percent 
annual rate, primarily in sales and 
service. -Lori Valigra 

IBM's 3274 control unit and 3278 
display station. 

Sharpe describes the 4270 as the 
bedrock technology needed to 
launch the product line, which will 
fan out to include more distributed 
processing capabilities. 

He adds that Racal-Milgo's 
modems are a logical addition to 
terminal sales, and he is basing his 
competitiveness on ""the idea of a 
"one-stop supermarket for network 
services" -a single-source vendor 
for modems, terminals, installation, 
field service and maintenance. The 
company has offered the modem/ 
terminal combination before, but 
only in stand-alone environments, 
according to 4270 product manager 
Paul Cooper. 

One industry observer says 
competitors have eyed Racal-Milgo 
curiously, wondering why the 
company had not made an earlier 
move to offer network resources in a 
terminal system. The observer 
notes that Racal-Milgo has both the 
resources and the products to form 
a marriage between the terminal 
and network markets, a pairing that 
would represent a new and 
formidable market contender for 
modem makers. Cooper agrees that 
the combination is new, saying that 
he knows of no modem makers other 
than Bell and Racal-Milgo that now 
sell terminals also. He adds, 
however, that Paradyne and Codex 
are exploring the idea. 
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Information processing - no 
matter what the application -
starts with data, and how that data 
gets into the system plays an 
important part in how well that 
system is going to perform. And how 
profitable it's going to be , whether you're 
an OEM or systems house. 

Peripheral Dynamics makes that start a 
confident one for you , with a family of 
card , badge and forms readers that have been 
proven in thousands of systems in countless 
applications throughout the world . 

Readers like our Ultra-Quiet 600 CPM Card 
Reader, that's practically maintenance free; our 
all-weather badge reader, that provides the highest 
level of security and safety in automated (hazardous 
environment) bulk terminal systems; our broad spectrum 
read head , that handles almost any mark sense challenge you can find ; 
and our forms readers that can read everything from newsprint thinness 
to badge thickness, from 22 columns to 3112 feet, and on a range of 
colored stock that practically spans the rainbow. 

With reading ability like that, it's no wonder we say that Peripheral 
Dynamics helps give you a great start on system performance ... and profits. 

Just like we've been doing - reliably and responsively - for OEMs and 
system houses for more than a decade. 

Peripheral Dynamics. We sell great starts. 

MINI-MICRO SYSTEMS/May 1980 
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•Hard Plated Disc. •8 megabytes in 14" height. 
4 megabytes in 8 %". 

•Dependable performance in adverse . 
environments. •12 successful years. 

•Call today for your mass memory solutions. 

l'l''i'M\.l•'!h™'t•Mii1U'®il@:d 

alpha data 
TheMassMenioryTechnologisls 

20750 Marilla St .. Chatsworth. CA91311 • ( 213) 882·6500 • TWX (910) 494-4914 
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Cooper cites the IBM 327 4 and 
3278 with an IBM modem as the 
major competition. The Yankee 
Group, a Boston market-research 
company, estimates that 3270-type 
shipments for this year, including 
both IBM and plug-compatible 
models, will total between $200,000 
and $250,000. Between 125 and 175 
IBM 3278s will be shipped this year 
(as many as 32 3278s can be run on a 
3274 controller). Compared to what 
the division is accustomed to, that 
market is sizable. 

Sharpe describes the division's 
products so far as very specialized, 
but mature. It has carved out niches 
in low-noise ·competition markets 
and has become a major competitive 
force within them. The markets 
include those of the 8Al protocol and 
stand-alone terminal emulators for 
the Univac 200, IBM 2265 and IBM 

3275. The company is now 
broadening its approach to capture 
Fortune 500 companies that need 
follow-up equipment, Sharpe says. 

Described by some as a 
conceptualizer who translates ideas 
into products and markets them, 
Sharpe will first build a "solid young 
management team of industry 
superstars." He will also increase 
the research arid development staff. 
The division, w.hich has fewer than 

. 100 employees, . still draws on its 
parent comp<my for support in 
sales, manufacturing and engineer­
ing, says Sharpe, but he intends to 
make it more self-sufficient. 

Sharpe has his own idea for 
making a good general manager: 
combine a basic education and an 
affinity for technology and creativi­
ty with 10 years of experience as a 
product manager. This yields a 
person who must be accountable, 
says Sharpe, "by virtue of sound 
reasoning and better argument." 
Time will tell how that formula will 
work in R<!-cal-Milgo's drive to 
broaden its market and to develop 
new products. -Lori Valigra 
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!hree out of four 
majorOIMs 

fliPP.ed ov.er our 

MINl.Mlt'An !::V!::TFM!::/Mou 1aAn 

Dopp.es. 
It's no wonder so many of the major OEMs 
have selected DataTrak 8~ the double-sided, 
double-density 8" floppy disk drive by Ou me. 

Data Trak 8 is superior to other floppies 
in minimizing media wear and head wear. 
In independent evaluation, DataTrak 8 
is setting industry standards for tap test 
performance and reliability. 

DataTrak 8 also offers improved 
data reliability with the fewest data 
read errors and track seek errors 
of any floppy on the market. 

DataTrak srM A little smaller, 
but just as good. 

Ou me recently introduced DataTrak 5, 
its 5X'' double-sided, double-Oensity 

floppy disk drive. DataTrak 5 offers the same 
outstanding features as Data Trak 8 in a 
smaller package, at a lower price. 

Both DataTrak 5 and DataTrak 8 are in mass 
production and are available now They're 
field-proven, too. By us and thousands of sys­
tems users. And to ensure your satisfaction, 
we'd like to lend you an evaluation unit. So 

you can put it to your tests before you order 
any additional units. Just fill in the appropriate 
information below, and we'll make arrangements to 
send you your DataTrak 5 or DataTrak 8 immediately. 

We think you 'll flip over our floppies, too. 
To arrange shipping, call (800) 227-1617, ext.172; . 

in California (800) 772-3545, ext. 172. 

---------------------------------------Try it before you buy it. 
Name~-------------­

CompanY~-------------
Address ______________ _ 

City _______ State ___ Zip __ 

Limited to qualified OEMs through June 30. 1980. 

2350 Qume Drive, San Jose, California 95131 

---------------------------------------Come see us at the !ICC '80, Booth 8707. 
CIRCLE NO. 63 ON INQUIRY CARD 
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• '1bilS11tE PROBLEM 
IECONDS-

ANO L.1M1$ YOUR HEADS 
"'COMPUTER ROOM CLEAN". 

The new Scotch• 7400 head­
ctearira dlekette kit lets you clean the 
read-Wille heads on your 8" or 5Y4'' . 
diskette drives. In just 30 seconds, 
without any disassembly, mess pr 
bother, the h8ads can be completely 
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We're real proud of this 
one. It's got a cartridge 
module disc pack that al­
lows you to copy your data 
in a few minutes. then store 
the pack. With one smart 
design. we've solved the 
disc back-up dilemma. You 
get main-frame con­
venience with a Z-80 based 
microcomputer. 
The 088/6 allows up to 16 
consoles to be connected 
and in use at one time. Each 
user can initiate and run 
numerous simultaneous tasks from their respective consoles. 

THE FACTS: 
• 32 Megabytes of storage on each 
hard disc. field upgradable to 96. 
special order to 1200. 
• 8 switchable user memory banks 
of up to 48K plus 16K of system 
memory. 
• 512 byte sectors on the disc. 
•Compatible with all CP/M applica­
tion programs and languages. 
• BASIC. FORTRAN. COBOL. System 
Utilities and General Accounting 
Packages. 
•Full line of terminals and printers. 
including the DB130/1 pictured 
above. a superset of the Vf132 
featuring 132 characters per line. 
proportional spacing. smooth scroll 
and more. 

This is the top of the line in our family- completely compatible with our 5" floppy system. our 8" floppy 
system. and all our software. Check out the Dynabyte 088/6 for yourself. It represents a whole new era in 
computer capability. 

D!lllllR!l1'F. -115 Independence Drive-Menlo Park. CA 94025-(415) 329-8021 
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We're still growing 
Last month in this column we told 

you about two newcomers to our 
editorial staff and a change of 
assignments for another. We're still 
growing, and I'm delighted to rein­
troduce an old friend and welcome 
yet another newcomer. Those of you 

Kaplan 
L....L ____ ..___,__...J who remember Modern Data maga-
Trifari zine, our progenitor, may remember 

that Alan Kaplan was editor for more than six years. Alan rejoined the Mini-Micro Systems staff as 
executive editor in late March, after serving Electronic Business, our sister publication, in the same 
capacity for two years. 

Lettieri 

The newcomer is Larry Lettieri, associate West Coast editor, who came aboard just a month ago in 
our San Jose, Calif., office. Larry's position is a new one, reflecting the importance we attach to the 
growing computer industry on the San Francisco peninsula. Larry reports to John Trifari, who has 
been representing us so well out of the Los Angeles office for two years. John says he is delighted to 
"share the wealth" of important developments in the West. 

Alan's computer background goes back to 1964, when he was a technical editor at Cambridge 
Communications Corp. He later established a consulting operation there, assisting, among others, the 
Friden division of Singer Corp. and MIT's Electronic Systems Laboratory. Before joining Modern Data, 
Alan was senior technical editor at a Boston area consulting firm specializing in minicomputer 
communications and control applications. He was also director of computer consulting for Venture 
Development Corp., a management consulting firm, and director of program development for the 
Interface Group, sponsor of the Interface Conference on data communications. We welcome Alan back, 
and I'm sure we and our readers will benefit from his 16-year association with the computer industry. 

Larry Lettieri and Alan were once friendly competitors, when Alan was with Modern Data and 
Larry served Com'{YUter Decisions in several capacities. He joined that magazine in early 1973, and 
worked his way up from assistant editor to associate editor and managing editor at the New Jersey 
headquarters. Then Larry became western editor, a position he held until he went to National 
Semiconductor Corp. a year ago as a public relations specialist for the Computer Products Group. 
Larry's background also includes some hands-on IBM 370 experience, and a degree in English from 
Rutgers University. 
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A new generation of printer I plotters 
~livers more output for less money. 
Faster printing. The new Versatec 
V-80 prints 1000 lines per minute, more 

than three times 
faster than other 
printers in its price 
range. 

Graphics. The Versatec V-80 
gives you better image quality 
than other printer/plotters. 
Get true high quality graphics 
with 200 dot per inch resolution. 
Plot an 11 by 81/2-inch page in 
just seven seconds. 

Hard copy from 
display. V-80, with an 
optional controller, makes 
quick, archival quality copies 
from storage tube displays 
or digital sources within 
twenty seconds. 

.. • 



lntain. 
tif;. writing is simple, 

electronic rather than 
tsatec has reduced me­

part count to just 135, and that 
mc:tuctes screws. Improvements in elec­
tronic design include microprocessor 
control, new LSI technology, and low 
power Schottky TTL logic. Fewer me­
chanical and electronic parts reduce 
spares requirements. 

For your international customers. 
The V-80 prints in eight languages. Chang­

ing to another language is 
as simple as plugging 

in a new language 
configurator car­

ried on a single 
PROM. 

Easy 
to use. 

Printed output is 
presented on a 
-degree sloped pla­

easy viewing. The 
read listings and other 

output without standing. 
printer/plotter ever built, 

es no irritating clatter. 
receive output even when 

n the telephone. 
Cllanging toner is easier, faster and 
cleaner than changing typewriter ribbon. 
The disposable toner bottle inserts 
directly into the printer. 
No pouring. No mess. 
The toner is sealed 
away from hands 
and clothes. 

disposable toner bottle 

The V-80 has been designed to meet 
both UL and VDE standards. Re-posi­
tioning one electrical plug adapts the 
printer/plotter to different voltage 
requirements. 
Paper widths of standard 8Y2and11-inch 
and international A4 (210 millimeter 
"Portrait" and 297 millimeter "Land­
scape"). 

11 " 
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For more information, circle our 
readers' service number for the free 
brochure-"Output for the Eighties." To 
arrange a demonstration, call your local 
Versatec representative. 
See the new V-80 at N.C.C. 
booth number 1463 

•--VERSAtEC v A XEROX CO~PANY 
2805 Bowers Avenue 
Santa Clara, California 95051 
Telephone: (408) 988-2800 
TWX: 910-338-0243 

Versatec European Headquarters 
27135 London Road 
Newbury, Berkshire, England 
Telephone: (0635) 42421 
Telex: 84 7259 

™V·80 is a trademark of Versatec. 
XE ROX® is a trademark of XE ROX CORPORATION. 

CIRCLE NO. 66 ON INQUIRY CARD 



• rn 
u 

rnrn 
Th is is an un retouched en largement of PRINTERM's print q uality. 

Finally, a matrix printer 
with professional print quality. 

This is a close-up of PRINTERM's print quality. 
Compare it with other matrix printers. Look at a 
character formed with a vertical line of dots. How do 
they line up? Examine character formation, see any 
that look ragged or ill-formed? Compare our ink, it 's 
black and bold.Finally, sight down a column of output 
specifically checking vertical character alignment. 
Sight across it looking for a consistently level line. 
PRINTERM's BALLISTlcn• print head, with tungsten 
print wires and hard jewel nose bearing assure 
professional print quality over the life of the printer. 

With software selectable forms length and top 
of form advance, PRINTERM allows your system to 
produce crisp, highly readable forms up to 80 columns 
on 8V2 inch wide paper, at 120 CPS. Or, at the flick of a 
switch, be ready for business, printing professional 
looking 132 column reports at 180 CPS. Bidirectional 
printing provides a high rate of throughput. 

It's a common assumption that all matrix printers 
are the same. A brief comparison will prove differently. 

Take a closer look at PRINTERM : a low parts count 
means high reliability ; the BALLISTIC™ print head 
means professional print quality ; standard paper and 
a cartridge ribbon mean ease of use. All this and 
delivery time of two (2) weeks A.R.O. 

If what you are looking for is lasting built-in value 
and quality that complements your system, PRINTERM 
has it. 

PRINTERM " 

For more information call or write : Printer Terminal Communications Corporation 
124 Tenth St.• Ramona, CA 92065 • (714) 789-5200 •Telex : 181794 •Cable : PRINTERM , RAMONA, CA 

BALLISTIC >Sa regostered trademark of Lear S•egler, Inc , Data Products Dl v1 s1on 
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Doldrums 
in processorland 

There seems to be a slowdown in the 
pace of new minicomputer processor 
introductions. Until Data General un­
veiled its long-awaited 32-bit ECLIPSE 

machine late last month, there had 
been an unusual season of doldrums. 
Anticipation of the National Computer 
Conference often triggers major pro­
cessor introductions in the first three 
months of each year by the leading 
minicomputer manufacturers . 

But this year has been different. True, Prime Computer 
announced its Prime 250 in January, which is a competitor in the 
32-bit market, but Prime has had 32-bit machines for years; the 250 
isn't innovative in that sense. The only other new processor we can 
recall that's bowed this year from one of the minicomputer leaders is 
Hewlett-Packard's HP lOOOL scientific-market mini. It's built around 
silicon-on-sapphire semiconductor technology, but HP has also used 
sos previously-in processors intended for the commercial market. 

It's not our intention to say that there's little innovation in these 
1980 minis; it's just that they are additions to existing product lines 
whose progenitors were undoubtedly more difficult to design. We 
wonder, then, what's going on in whatever "skunk works" exist at 
Digital Equipment Corp., and at Texas Instruments, Honeywell, 
Perkin-Elmer or Systems Engineering Labs? 

Rumors abound that DEC may be poised to unveil its so-called 
"baby VAX," a second-generation 32-bit entry. Again, though, its 
u /780 forerunner probably posed a tougher technical challenge. We 
see an almost-imperceptible slowdown in innovative new minicom­
puters. Innovation and new technical frontiers don't usually beckon 
when computer makers are running as fast as they can to build and 
ship machines to meet existing orders. Business seems to be so good 
that new products would be a bad idea because they couldn't be 
delivered for several months. Technical innovation can't be assigned 
a low priority, though, just because sales and profits are strong. 
Innovation often provides the computer user a competitive edge. 

A former boss of ours has long asserted that the time to worry 
about future business is precisely when business is good. We agree; 
such a strategy forces planners to be ready with new products if and 
when a downturn comes. We hope the management teams in the 
minicomputer world are appropriately worried. 

?'9~ 
Editor-In-chief 
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WHAT SPERRY UNIVAC IS DOING IN THE MINICOMPUTER BUSINESS. 

WE'RE 
GIVINGOEMs 

THE 
BUSINESS. 

Literally. 
We're out to build the biggest, best OEM 

base in the industry. And we've decided to 
do it the fastest, surest way possible. By 
offering OEMs the best deal in the business. 

HOW DO WE DO IT? 
Easy. You tell us your problem. We'll 

solve it. For example: 
Have you ever been interested in becom­

ing a supplier to a specific vertical market 
only to find you already had too much invested 
in software to warrant conversion to a new 
system with an expensive start-up price tag? 

We've got a plan that provides you with a 
specific vertical market software package. 
We know where to find software that runs on 
our hardware with all the necessary capabil­
ities. So we can practically eliminate start-up 
time and make your new system profitable 
with your very first sale. 

WE WANT TO SUPPORT YOU. 
Opening doors to vertical markets is only 

the first step in our plan. After we get you 
started, we keep you going. We'll provide 
marketing support suited to your specific 
market. And we'll. provide leads from your 
geographic area. 

YOU CANT LOSE. 
Because we're out to win. And we've got 

DURING NCC VISIT US AT BOOTH 1455 

the support that can make it happen. Sperry 
Univac was first in the computer industry. 
And we're growing from the success estab­
lished by Sperry Univac with over $10 billion 
in installed systems worldwide. 

That total support includes a heavy com­
mitment to the kind of research and devel­
opment that produced some of the first 
systems to run COBOL, FORTRAN, PASCAL, 
RPG 11, TOTAL, Timesharing, Transaction · 
Processing and a mix of communications 
protocols concurrently. 

And we're going to keep it up. Providing 
a wide-range of products at the forefront of 
technology is as much our business as selling 
and delivering equipment. 

We've done just about everything we can 
think of to make working with Sperry Univac 
easy. And of course, all our products are 
supported by 10,000 technicians servicing 
our hardware worldwide. 

If you can think of anything else we can 
do for you, give us a call right now. We mean 
business. 

For more information write to us at Sperry 
Univac Mini-Computer Operations, Marketing 
Communications, 2722 Michelson Drive, 
Irvine, CA 92713. Or call (714) 833-2400, 
Marketing Communications. 

In Europe, write Headquarters, Mini­
computer Operations, London NWlO 
8LS, England. 

In Canada, write Headquarters, Mini­
computer Operations, 55 City Centre 
Drive, Mississauga, Ontario, L58 1M4. 

s1=e~v+ UNIV. 
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Winchester. The new Ball Centennial Series 
offers more reliable Winchester drives with lower parts count, 
simplified head/disk assemblies, and the precision of true linear 
motor actuators. Our first two Winchester 14-inch drives offer 
capacities of 90 and 158 megabytes. Future upgrades will 
double those capacities to help you meet growing storage 
requirements. 

Removable. Ball backs up Winchester with a 
compatible family of SMD/Trident-type removable storage 
modules in 50, 80, 100 and 160 megabyte capacities. All moving 
parts in actuator and disk pack are sealed to maintain a clean 
environment. Constant voltage power supply prevents pre­
mature component failures and recording errors produced by 
line variations . Deck plate, logic and power chassis butterfly 

open from top and sides for faster servicing. 

Controllers. Ball controllers for PDP-II, Nova 
and other popular computers complete your data storage system. 
Each controller directs up to FOUR Ball Winchester or SMD­
type drives in any combination. Controller features include 
ECC, overlapped and implied seeks, sector interleaving, multiple 
sector transfers, offset and strobe, bad sector flagging, and write 
protect. 

Custom data storage systems. 
Using a special bus structure or operating 
system? Ball can develop, build and support 
custom data storage configurations to 
match your special requirements. 

Meet the family. Circle our reader's 
service number for more information. 

SEE BALL FIXED AND REMOVABLE DISK 
STORAGE AT NCC, BOOTH 2408 

Batt. Where quality has been a 
860 E. Arques Avenue , Sunnyvale , CA 94086 , U.S.A .. Telephone: (408) 733~6700 t dit• f4 100 
Ball Technical Products Group U.K., 20 Oxford Road , Newbury, Berkshire, England, Telephone: (0635) 307-70 ra ion o~ VPft~s. 
Ball GmbH Offenbach ' Main , Ludwigstrasse 18, West Germany, Telephone: 611 817 041 I .J "' .A ___________ ...;_ ____ ..;.;.._.;.. ___ ~.~--.-~~~ -~·· 



MORE ON WINCHESTERS 
To the editor: 

The article ''Winchester boom to 
broaden" (MMS, February, p. 82) was 
interesting, but somewhat misleading in 
one of its major points-the cost 
effectiveness of 8-in. Winchester-disk 
drives. The author claims in his text and 
in his "Fig. 3--0EM price curve" that 
8-in. Winchesters offer a lower cost per 
megabyte at capacities under lOOM 
bytes. This is a popular misconception 
that does not even remotely square with 
the facts, one that may trap systems 
designers into making uneconomic 
decisions. 

The fact is that the 8-in. drives have 
an inferior cost position at capacities 
above lOM bytes. There are three 
less-than-100M-byte 14-in. Winchester­
disk drives now in production that are 
lower cost per megabyte than any 8-in. 
drive of which I all!_ aware (Fig. 1). 

If we take a similar look at the leading 
8-in. disk drives, which won't really be 
in high-volume production until late in 
1980, we see a higher cost per 
megabyte, and in most cases a higher 
cost per unit (Fig. 2). 

So it's clear that 8-in. drives only have 
a cost advantage if the system mass 
storage requirement is less than lOM 
bytes. The reasons are simple. To get 
the equivalent capacity on 8-in. disks, 
the disk drive manufacturer needs to 
use three times as many disks (which 
are almost as expensive as 14-in. disks) 
and twice as many heads. These are the 
most expensive components in a disk 
drive. And other costs do not 
decline-the drive manufacturer still 
needs to provide a spindle motor, a head 
positioner and all the electronics to 
control the drive and perform 
read-write functions. In fact, the 
electronics need to be physically 
compressed for an 8-in. drive to fit the 
floppy-disk drive form factor, and this 
also tends to increase cost. 

The advantage of the 8-in. drive is 
primarily its floppy-disk drive form 
factor, not cost. And even this 
advantage is not as dramatic as it first 
appears. In the author's "Fig. 5-Size 
comparison" he shows the Priam 14- and 
8-in. drives side by side and says they 
"clearly illustrate the smaller drive's 
compactness." But not so clearly, really. 
The 14-in. drive is 1.3 cubic ft., the 8-in. 
drive 0.33 cubic ft., but the 14-in. drive 
includes a 0.2-cubic-ft. power supply, 
which must be mounted external to the 
8-in. drive. This raises the disk 
subsystem package size for the 8-in. to 
0.5 cubic ft., not including the 
controller. 

Thus, the 0.8 cubic ft. saved with an 
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8-in. drive cost $400 or a loss of lOM to 
20M bytes. This may be a reasonable 
trade-off if the systems designer is 
retrofitting a system designed to mount 
floppy-disk drives with a Winchester or 
is designing a desk-top system. But he 
should know he is paying a price-not 
saving money! 

Thank you for the opportunity to tell a 
different 8-in. Winchester story. 
William J, Schroeder 
Priam Corp. 
San Jose, Calif, 
(The author replies: When analyzing 
the data from a very narrow 
mathematical viewpoint, the larger 
14-in. Winchester drives may offer a 
lower cost per megabyte, just as a 
68-passenger bus yields a lower cost per 
passenger when compared to a compact 
car like a Honda. But when the 8- and 
14-in. Winchester drives are regarded 
from the system user's viewpoint, other 
drive characteristics and costs must be 
considered. As computer systems move 

Drive Manufacturer 

Open -Loop 
Stepper Motor 

MRX101 Memorex 

SA1000 Shugart 

Closed -Loop 
Voi ce Coi l 

6170 BASF 

7700 IMI 

Microdisk Micropolis 

08000 Pertee 

DISKOS PRIAM 

Le11er1 

from traditional computer-room envi­
ronments into offices, there will be a 
greater emphasis on box size, packag­
ing, noise, power, weight, safety and 
other total operating environment 
considerations. Many mini/micro­
computer systems do not require such 
high storage on one spindle nor so much 
data under one access. Applications in 
which smaller data bases are needed-­
desk-top computers, microcomputers 
and DDP minicomputers-cannot justi­
fy the cost of a 14-in. drive. Indeed, from 
a data-throughput viewpoint, if all the 
system data is stored on one spindle, the 
program execution becomes 110 bound. 
This dictates a requirement for multiple 
cost-effective spindles, such as is offered 
by 8-in. drives. Therefore, my 
conclusion and opinion remain the 
same, that 8-in. Winchesters are more 
cost effective from a total system 
viewpoint.) 
Andrew Roman 
Newark, Calif. 

Capacity OEM Cost per 
(MBytes) price megabyte 

11 $1290 $110 

5 1245* 235 
10 1455* 137 

8 1560 195 
24 2050 85 

11 1775 161 
20 2090 105 

20 1782 89 
35 2068 59 

20 1800 90 

20 1650 83 
34 2060 61 

*NOTE: OE.M pri ce adjusted to inc lude data separation and MFM encoding / 
decoding c1rcu1try. Thi s opti on, standard on most drives, is pri ced at $250 by 
Shu_g_art Assoc iates. 

..... 
Fig. 1. 14-ln. disk dnve costs. 

Capacity OEM Cost per 
Drive Manufacturer (MBytes) price megabyte 

Open-Loop 
Stepper Motor 

SA4000 Shugart 14 $1250 $86 
29 1650 57 

Marksman Century 20 1500 75 
Data 40 1900 48 

Closed-Loop 
Voice Coil 

DIS KOS PRIAM 33 1650 50 
66 2060 31 

Fig. 2. 8-ln. disk drive costs. 
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Le11ers 

To the editor: 
The article "Winchester Boom to 

Broaden" contained some excellent 
information and several useful charts. 
Such an article is sure to be used as a 
reference tool for OEMS seeking 
suppliers of Winchester drives. For this 
reason we would like to clarify a few 
points about BASF Systems's represen­
tation. 

On the chart on p. 84, BASF Systems 
was listed as a European manufacturer. 
Our affiliate, the BASF Group of West 
Germany, is the leading independent 
supplier of computer peripherals in 
Europe, and does manufacture 14-in. 
Winchester drives there. However, 
BASF's s-in. fixed-disk drives were 
developed and are produced in Los 
Gatos, Calif., for worldwide distribu­
tion. We are therefore an American 
manufacturer of this type of drive, and 
feel this is an important advantage in 
supplying U.S. customers. 

In addition, the product chart on p. 86 
referrred to the BASF Systems model 
6171 SM-byte drive as our primary 
product. In fact, our model 6172 
24M-byte version (incorrectly identified 
on the chart as the model 3330) was our 

first product offering, and is now one of 
the few 8-in. drives being shipped in 
quantity. 
Kathy Stanford 
BASF Systems 
Bedford, Mass. 

OUT OF COURT 
To the editor: 

In Dick Brandon's article, "Staying 
Out of Court" (MMS, February, p. 127), 
his otherwise insightful comments are 
marred by confusion regarding the law 
of "computer malpractice." To date, no 
court has awarded damages to a party 
for "computer malpractice." In two 
recent cases, Triangle Underwriters, 
Inc. vs. Honeywell, Inc., 7CLSR 36, 604 
F. 2D 737 (2nd Circuit 1979), and Chatlos 
Systems, Inc. vs. NCR, 7 CLSR, 479 F. 
Supp. 738 (D.N.J., 1979), the courts 
addressed this issue and ruled out 
malpractice as a theory of recovery. 
Perhaps the principle will be established 
in an appropriate future case, but there 
is no judicial support for it presently. 

The crucial question is not whether 
the vendor knew the system sold to a 
user was inadequate-that is probably 
fraud, not malpractice; rather, what 

degree of care does a computer vendor 
owe its customer in giving advice? As 
Mr. Brandon states, a well-drafted 
contract specifically setting forth the 
user's needs may obviate the need for 
struggling with that question-either 
the vendor supplies such a system, or 
the user has a much clearer case for 
breach of ctmtract. 
Edward C. Saltzberg 
Bigelow & SaJtzberg 
Woburn, Mass. 

(The autMr replies: With respect to Mr. 
Saltzberg's letter, I make the following 
comments: 

1. Judge Constance Baker Motley, in 
Schaefer vs. EDS, 76 Civ 3982 (SDNY-Nov. 
1s, 1977), ruled that malpractice was an 
applicable doctrine to a data-processing 
service company. 

2. The cases cited by Mr. Saltzberg are 
hardware cases-malpractice is far 
more likely to occur when the vendor 
provides a complete system, or provides 
"professional" or quasi-professional 
services. 

3. The entire computer legal practice 
is of course brand new. There are many 
issues which have yet to be resolved. I 

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 
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Large Screen 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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In a world full of 
uncertainty, we certify 

every flexible Clisk we make. 
Not every other one. 

While other companies have 
been putting a lot of money into ,-'.!·~--
sophisticated advertising, weve H.•. 

been putting a lot of money into ~-t/; 
sophisticated test equipment. ~// \ 

And putting the test .. 
equipment to work on every / 
disk we make. I 

That way, the only Ectype / sYNCeM. Your ftexibleatternative 

Flexible Disks you can buy ~~"Ect::yp ~"· ~=~~~iiiii 
cc1 e is a real ward that 

are disks that have been 100% means a faithful reproduction 

certified error-free. At higher than standard industry specs. 
Our disks live longer, too. Because we add all the correct 

ingredients to our initial formula. Instead of adding some later 
as an afterthought. 

The result is wear life that exceeds 10 million passes! 
Ectype disks are hard to lose and easy to use, too. 

Because they come in an E-Z Vue box that protects them and 
doubles as a file system. 

So in addition to 100% certification, you get 100% 
conven 1 ence. 

For ful I detai Is, cal I us tol 1-free at 1-800-843-9862. 

SYNC9M® Your flexible alternative. 
P.O. Box 130, Mitchell , SD 57301 
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am confident that vendors in the field 
will be held liable for "malpractice" 
routinely in the future.) 
Dick H. Brandon 
New York, N.Y. 

To the editor: 
Mr. Brandon's article is right at the 

heart of the matter. Vendors' proposed 
contracts are often carefully composed 
legal instruments designed to relieve 
the vendor of obligation. The customer 
is carefully limited in his rights. The 
differences in perception between the 
vendor and customer are often more 
fundamental than those Mr. Brandon 
describes. Does the vendor perceive 
that it is delivering anything more than 
a "black box" and some instructions on 
how to operate it? 

Obviously, the customer must assume 
responsibility for determining what his 
needs are. These needs must be stated 
in terms that are both understandable 
and measurable. It is the vendor's 
responsibility to determine how it will 
provide equipment and software to meet 
these needs. The customer, being a 
novice, must rely heavily upon the 
representations made by the vendor. 

10.6 

Unless the customer retains the 
assistance of professionals, he usually 
finds that he must blindly trust the 
vendor--£ometimes with unpleasant, 
costly results. 

Neither the vendor nor the customer 
wants to become involved with 
litigation. A well-written contract that 
carefully defines the responsibilities and 
obligations of both parties and includes 
a definition of the system being supplied 
goes a long way toward reducing the 
risk of subsequent problems. Vendors 
serving my clients have often said they 
prefer working on projects involving 
competent consultants. It makes their 
job easier and the installation is more 
likely to be successful. 
Alan C. Verbit 
Verbit & Co. 
Bala Cynwyd, Pa. 

BEST WISHES 

To the editor: 
Regarding your editorial, "An NCC 

'wish list,'" (MMS, February, p. 11), I 
wish you will get your wish. I also wish 
I will suffer few of the mentioned abuses 
upon the press. All too often the 

"With the 03 
Plotting Option, 

we get 
.017 inch dot 

resolution plus 
80 and 132 column 
printing formats." 

Want to know what all the talk 
is about? Write for details. 

Computer Devices. Inc .. 
25 North Avenue. Burlington. MA 

01003. Telex: 94-9398. Or 
telephone 617-273-1550. or 

toll free: 800-225-1230. 

La11ar1 

pressure is on the public relations 
person in a company to have press 
conferences when the product does not 
quite merit that treatment. Your 
editorial is the best ammo I could have 
for those pressures. Thank you! 
Eric Janson 
Analog Devices 
Norwood, Mass. 

CORRECTION 
In a "A primer on modems" (MMS, 

March, p. 111 }, information on six 
Bell-compatible modems recently 
announced by Penril Corp., Rockville, 
Md., was inadvertently omitted. 
Penril's Data Communications Divi­
sion has added the 1201 c-DN, 1202s 
and 72089 models for ooo networks, 
which are compatible with Bell 201 c, 
202s and 2000 sets, respectively. For 
dedicated leased lines, Penril has 
added the 1201 c-PL, 7202T and 
7208A models, which are compatible 
with Bell 201 c, 202T and 208A data 
sets respectively. 

We travel In the best companies. 
CIRCLE NO. 72 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/May 1980 



Expand with the MSC 8001 
The MSC 8001 is a MULTIBUS™ 
compatible single board computer 
designed to provide new dimensions in 
function and versatility Built around the 
powerful eight-bit Z80™ CPU, the MSC 
8001 provides a flexible memory address­
ing scheme and extensive input! output 
capabilities at prices well below competing 
single board computer products. Using 
the MSC 8001 as a master module, you 
can select 1/0 and special feature modules 
to configure a system of virtually any 
complexity or refinement 

Expand SBC 80 systems Upgrade 
existing SBC 80 systems that are being 
slowed down by limited memory s12e or 
MULTIBUS is a trademark of Intel Corp. 

~ Monolit~ic 
~·v fLlJtemJ cop 

restricted execution cycles All existing 
110 boards and memory expansion cards 
will operate with the MSC 8001 

Expand to meet future needs The MSC 
8001 lS designed to accommodate a wide 
range of versatile configurations. Almost 
any combination of memory, mferface 
complement, and other options can be 
configured to meet your specific require­
ments without hardware modification . 
For additional information on the MSC 
8001 and our other 41 Monolithic Systems 
Corp. products and systems, please 
contact us at 14 Inverness Drive East, 
Englewood, Colorado 80112. (303) 
770-7400. Telex 45-4498. 
ZBOA is a trademark of Zilog, Inc. 

Extending the limits of infbrmation. 

MSC Regional Sales Offices: Eastern Region ll01-B9 State Road, Princeton, NJ 08540, 1609) 921-2240: Central Region 7200 East Dry Creek Road. Suite #B203 , Englewood , CO 80112 , 
1303) 773-1060; Western Region 49 South Baldwin , Suite D, Sierra Madre . CA 91024, 1213) 351-8717 
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Glitches. They're hard to see and difficult to trap. They 
can appear almost anywhere. And you can seldom 
predict when they'll cause trouble. But when they do, 
HP's 1615A Logic Analyzer is the way to catch them. 
Here's why: 

1) It's the one analyzer that triggers on glitches. It can 
actually differentiate between valid signals and 
troublesome glitches. Then trigger on a glitch so 
you can see where it is and what your system was 
doing when it occurred. 

2) With the 1615A's simultaneous state and timing 
capability plus interactive triggers, you can capture 
both state flow and timing relationships. That 
means you can trigger on a glitch and view program 
execution. Or, you can trigger on the glitch and 
view control lines to see what may have toggled 
simultaneously. Either way, it's a powerful 
technique to relate a glitch to system operation. 

Simultaneous synchronous/ asynchronous 
analysis 
Since today's systems utilize both synchronous and 
asynchronous activity, your analyzer should be able to 
analyze both simultaneously. And HP's 1615A does just 
that. For example, you can analyze: 

Memory transactions related to handshake signals 

DMA and control-line relationships 

Control sequence for 1/0 port data 

Activity on the input and output of 1/0 ports 

And, of course, the 1615A, with 24 channels, lets you 
analyze relationships between activity on synchronous 
buses such as combinations of address, data and 1/0. 

Glitches aren't the only faults 
Since there are other failure modes, you want more 
than glitch triggering and simultaneous synchronous/ 
asynchronous analysis in a logic analyzer. And HP's 
1615A gives you a lot more. Such as pattern triggering for 
isolating program or data related faults; occurrence 
triggering for debugging complex loop problems; menu 
formats for easy set-up and analysis; and more. 

For more information 
There's much more to the 1615A ($6800*) and it uses in 
system design and troubleshooting. For complete details 
and a copy of an application note on glitch detection, 
write to: Hewlett-Packard, 1507 Page Mill Road, Palo 
Alto, CA 94304. Or call the HP regional office nearest 
you: East (201) 265-5000, West (213) 970-7500, 
Midwest (312) 255-9800, South (404) 955-1500, 
Canada ( 416) 6 78-9430. 'Domestic U.SA price only. 

08M 

F//dl HEWLETT 
~~ PACKARC 
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The managements of the Anaheim, Calif., Conven­
tion Center, along with those of sundry hotels and 
restaurants in the Disneyland environs, are bracing for 
the expected influx of more than 70,000 when the 
National Computer Conference moves in May 19-22. 

The convention center and nearby Orange County 
facilities groaned under the onslaught two years ago of 
more than 57,000 attendees, and the attendance last 
year of nearly 80,000 overflowed New York City's 
Coliseum. If this year's crowd approaches the New 
York total, attendees should be prepared to spend some 

time in lines-to register, to eat and in nearby freeway 
traffic. 

More than 400 companies are exhibiting this year, 
and the booths will spill over from the convention 
center to the Disneyland Hotel, where space for more 
than 100 companies became available within the last 
month. Those exhibits should have more widespread 
appeal than they did previously, when only companies 
in the personal computing category were assigned 
there. For a whimsical but informative guide to 
spotting trends at NCC, please turn the page. 



Data General's 32-bit Eclipse 
minicomputer made its debut late last 
month, just in time for the show. 

Continual technological advancement has always 
characterized the computer industry, and the National 
Computer Conference has become the big showcase 
toward which the industry points each year to reaffirm 
that progress continues apace, and to find out what's 
new. But the show has become so big and crowded that 
inexperienced attendees could get trampled in the 
pursuit. 

The astute show-goer, however, will still have a 
chance to spot developing trends-the hot new 
products on the way up and the mature hardware that 
hangs on, albeit with new features and price/ 
performance improvement to attract buyers. But 
becoming an expert trend-spotter will be a bit simpler 
for those who are up to the task if they arm themselves 
with this tongue-in-cheek guide. All that's required to 
participate are patience, imagination, a map of the 
Anaheim Convention Center/Disneyland environs and a 
comfortable pair of shoes. This guide, however, will do 
no more than get you started; the rest is up to you. 

What's happening in processors 

First, learn to recognize significant moves in the CPU 
arena, particularly the convergence of microcomputers 
and minicomputers. You may start at the Data General 
booth and gawk at the brand-new, top-of-the-line 
MV/sooo Eclipse (Fig. 1), with its 32-bit architecture, 
and the M/600, with its data base management system. 
The MV/sooo made its debut last month, just in time for 
the show. The question immediately arises: Are 
microcomputers yet offering serious competition to the 

Fig. 1. Data General's 32-bit MV/8000 Eclipse system could be 
the hit of the show, after its late April debut. 
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Fig. 2. Computer Devices' model 1206 PAT is a self-prompting 
portable computer that's ideal for field use. 

large minis? The adrenaline starts to flow as you deftly 
pick your way through the throng to the microcomputer 
vendors and peek at the specs when the salesman is 
looking the other way. 

At the Computer Devices booth, you catch a glimpse 
of the 1206/PAT (Fig. 2), a portable computer that is 
really a terminal-or is it a portable terminal that is 
really a computer? It has proper credentials-64K bytes 
of memory, an so-column, 50-cps thermal printer, 

Fig. 3. Shugart Associates' Winchester drive stores 58M bytes. 
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·crocomputer 
sign Courses 

Hardware, software, systems design. You can 
now learn about all aspects of microcomputers 
through EDN's exclusive design courses. 

-NEW 1979 Microcomputer Systems Reference Issue (over 400 pages) ............... $6.00 
Features: EDN's 6-chapter "Software Systems Design Course" (a step-by-step 
tutorial for a 16-bit µC disc operating system), µP Directory, ~iC Support Chip 
Directory, µC Board Directory. 

-1978 Microcomputer Systems Reference Issue (420 pages) ......................... $5.00 
Features: EDN's ?-chapter "Software Systems Design Course" (a steo-by-step 
tutorial for a µC disc operating system), µP Directory, ~iC Support Chip 
Directory, µC Board Directory. 

-1977 Microcomputer Systems Reference Issue (314 pages) ......................... $4.00 
-Microcomputer Design Course (11 chapters, 83 pages) ............................ $5.00 
-EON Software Design Course (90 pages) ......................................... $5.00 

(Add $1.00 to each of the above for Canada) 
(Add $2.00 to each of the above for non-USA) 

Buy in combination and save even more 
•Any two Items-Deduct $1.00 •Any three items-Deduct $2.00 •Any four items-Deduct $3.00 

NOTE: Prices Effective April 5, 1979 
Payment must be included with your order. Make checks payable to: EON Reprints 

Send to: µ.C Reprints/EON Magazine/ 221 Columbus Ave/Boston, MA 02116 

Please send: __ copies 1979 µC Systems Reference lssue-$6.00 
__ copies 1978 µC Systems Reference lssue-$5.00 
__ copies 1977 µC Systems Reference lssue-$4.00 
-- copies µ.C Design Course-$5.00 
__ copies EON Software Design Course-$5.00 

Total$. ___ (Non-USA, add $2.00 to each item, Canada add $1.00 to each item) 

Check or money order must accompany each order. No COD. MA residents add 5% Sales Tax. 

Name ___________________ Title __________ _ 

Company _______________________________ _ 

Address. _____________________________ _ 

City ________________ State _______ Zip Code ____ _ 



In hard-disk drives, the watchword is 
still 'Winchester,' with platters in 
three diameters - and new backup 
tape drives abounding. 
cassette drive and modem. You decide, though, that 
while it may be fine for field use, it's certainly no threat 
to the megaminis. 

Moving on, you find the Intertec Data Systems 
exhibit, where a machine modestly called the Super­
Brain OD is on display. Again, 64K bytes of memory, 
two zso processors, 715K bytes of floppy-disk space and 
a CRT terminal. Still no minicomputer but, at $3995, it is 
$1000 less than the 1206/PAT. 

For comparison, you pause to peruse the oosc, Inc., 
TDB-85E single-board computer, which has the obligato­
ry 64K bytes of RAM and an Intel 8085A-2 CPU that runs 
at 10 MHZ. 

You notice, in passing, that Intel isn't neglecting 
mainframes, while it continues to build faster and faster 

Fig. 4. Shugart Technology's STSOO is the first 5 •;,·in. 
Winchester. 

chip-level microprocessors and microcomputers. The 
company is unveiling a new device, called Multiple 
Systems Coupling (MSC), which underscores one of the 
most important trends in the industry-the design of 
redundant subsystems to achieve high reliability. 
Following the lead of Tandem Computers, which 
introduced the Non-Stop computer system a couple of 
years ago, Intel offers MSC to provide channel-to­
channel communication among two or more IBM 
processors. This information exchange, which is 
transparent to the user, gives rise to intriguing 
possibilities: automatic backup, partitioning of func­
tions among processors (applications on one, data base 
management on another), load balancing. IBM has had a 
channel-to-channel adaptor in its mainframe product 
line for years, but it's significant that a vendor such as 
Intel is addressing that market. 
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Fig. 5. DEi's streaming cartridge tape drives are intended for 
backing up Winchester disk drives . 

Picking up the NCC trends in peripherals will be a 
cinch, even for the rankest amateur. All you need to 
know is how to spell W-i-n-c-h-e-s-t-e-r. Winchester 
disks, from companies like Shugart Associates, of 
course (Fig. 3): under $1000 in OEM quantities, 14-in. 
diameter, 58M bytes. Or Plessey Peripheral Systems: 
DEC PDP-11-compatible, 25.3M bytes. Then there's 
newcomer Shugart Technology (Fig. 4), with the 
industry's first 5114-in. Winchester drive (MMS, April, p. 
79). And the trend toward Winchester technology is 
suitably supported in the intermediate-capacity 8-in. 
drives, including entries from BASF Systems, Kennedy 
Co. and Priam. 

The emergence of Winchester hard-disk drives on a 
broad front has triggered a companion development­
tape drives to back them up, providing a means for 
dumping and restoring files. Winchester-backup tape 
drives will descend upon the convention center like so 
many locusts. Data Electronics' 10M- and 20M-byte 
cartridge drives (Fig. 5): $746 to $788 in OEM 
quantities. Cipher Data Products' Microstreamer: runs 
at 25 in. per second in normal operation, and at 100 ips 
to dump data, holds 37 to 46M bytes per reel. Emulex 
Corp.'s TCOl and TC70, designed for the LSI-11 and 
PDP-11/70: both feature triple-density recording-200, 
800 or 1600 bits per in. on the TCOl and 800, 1600 or 
6250 bpi on the TC70. If you doubt the trend 
toward-triple density recording, visit the Aviv Corp. 
booth, where 800/1600/6250 bpi drives are on display, 
along with a series of controllers for PDP-11 and 
VAX-11/780 tape drives. 

And Dennison Kybe Corp. has just the thing to 
complement the new tape units-a cleaning and testing 
system that works on 1600- and 6250-bpi tapes, and 
another that tests "live" tapes without erasing stored 
information. We wouldn't call that a trend, but let's jot 
it down as a manufacturer's response to user demands 
for testing tapes without wiping them out. That's how 
trends are born. 

In the printer arena, the changes are less dramatic, 
so you may have to struggle a mite to spy a genuine 
trend. You'll probably find many desk-top units, like the 
Okidata Microline III, which runs at 120 cps, or 
the Telex 287C that zips along at 200 cps. They are all 
microprocessor-controlled, of course, but that's an old 
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Introducing the Mostek VAX Add-In. 
Now we have all the cards. 

With the addition of our 256K byte add-in memory for the 
VAX-111780, we now have a full line of add-in, add-on memories 
for DEC minicomputers. Your advantage? All the inherent 
advantages of dealing with a reliable single source supplier. 

The new Mostek VAX incorporates the same quality found in 
all our memory systems: Total hardware and software compati­
bility. High density for maximum capacity in a minimum number 
of card slots. Burn-in and stress tests at the component level. 
Pre-burn, burn and post-burn tests at the system level. Standard and 
optional system features for greater system flexibility and signifi­
cant cost savings. And a full one-year warranty on all memory boards. 

"~ ~~~ . 

PDP.11/ 70* 
.. -"""'"'"' 

MK8601 
Total capacity of two megabytes in 
a 7" chassis. 256KB or 512KB 

. increments with ECC standard. 
Can operate in the serial and 
interleave modes simultaneously. 
Maintenance program available. 

MK 8009 A 1 "X" (PDP-SA) 
16K, 32K, 48K, or 64K words x 12 
bits. Compatible with DEC mem­
ory management to extend total 
capacity to 128K x 12 with just 
two cards. 

MK 8009 AO"X" (PDP-8E,F,M) 
16K or 32K words x 12 bits. Single 
+5V supply with synchronous 
"hidden" refresh control. 

* 

<Cl 1979 Mostek Corp 
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MK 8016 
256KB single board capacity (32K 
words x 72 bits with 64 bits data 
and 8 bits ECC). Totally hardware 
and software compatible. 

MK 8005 (PDP-11/03~ 23) 
8K, 16K, or 32K words x 18 bits 
with optional byte parity genera­
tion and checking . 

PDP·11/04* through 60 

MK8011 
16K, 32K, or 64K words x 18 bits 
with on-board parity generation 
and checking. 

MK 8001 
16K, 32K or 64K words x 18 bits 
with parity standard. 

MK 8012 
64K x 18, 96K x 18, or 128K words 
x 18 bits with parity standard. 

They're available out of stock. 
Tu find out just how well Mostek Memory Systems stack up in 

density, performance, reliability, availability and price, call one 
of our offices: Eastern, (201) 842-5100; Northeastern, (617) 256-1500; 

North Central, (612) 935-4020; South Central, (214) 386-9141; South­
western, (714) 549-0397; Western, (408) 287-5081; or Memory Systems 

Marketing at (214) 323-8802. Mostek Corporation, 1215 West Crosby Road, 
Carrollton, Tuxas 75006. In Europe, con-

tact Mostek Brussels, phone 660.69.24. MQ5TEI( Memory 
sSystems 
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Racal-Vadic has closed the loop, Ma, with a direct­
connect, originate/answer TRIPLE MODEM for remote 
terminal users. 

It combines a 1200 bps full duplex VA3400, a 1200 
bps full duplex Bell type 212A, and a 300 bps full duplex 
Bell type 103 in a compact low profile cabinet. Including 
the VA3400 at NO EXTRA COST is very important, Ma. 
After all, Racal-Vadic invented the 1200 bps full duplex 
modem. There are over 60,000 in operation. Also, the 
VA3400 can be acoustically coupled while the Bell 212A 
can't. It has many technical advantages too, which, 
I guess, is why major terminal 
manufacturers are incor- --­
porating VA3400 
modems into their 
new equipment. 

With TRIPLE MODEMS available for the central 
computer site, and remote ends of the network, users 
can lease or buy from Racal-Vadic and satisfy every full 
duplex switched network requirement from 0 to 1200 
bps, which sure beats "renting forever." 

Better phone for the whole story, or send for our new 
color brochure today. 

Your independent thinking son, 

~~ft. 
Racal-Vadic MemberlDCMA 

[1]{3~{jJ{] 
The Electronics Group 

Remote Terminals 
VA3450 Triple Modem 

Central Computer Sites 
VA3467 Triple Modem 

222 Caspian Drive, 
Sunnyvale, CA 94086 
Tel: (408) 744-0810 •TWX: 910-339-9297 

Available from these stocking reps ... 
Raca~Vadlc Regional Offices: West: (408) 744-1727 ·East: (301) 459-7430 •Central: 
(312) 932-9268 • Northeast: (617) 245-8790 • Southwest: (817) 277-2246 

Alabama: (800) 327-6600 • Alaska: (907) 344-1141 ·Arizona: (602) 947-7841 • California: S.F. (408) 249-2491, LA (714) 635-7600, S.D. (714) 578-5760 • Canada: Calgary 
(403)243-2202, Montreal (514) 849-9491, Toronto (416) 675-7500, Vancouver (604) 681-8136 •Colorado: (303) 779-3600 ·Conn.: (203) 265-0215 •Dist.of Columbia: (301) 
622-3535 •Florida: Ft.Lauderdale (800) 432-4480, Orlando (305) 423-7615. St Petersburg(800) 432-4480 •Georgia: (800) 327-6600 •Illinois: (312)255-4820 ·Indiana: (317) 
846-2591 •Kansas: (913) 362-2366 •Maryland: (301) 622-3535 •Mass.: (617) 245-8900 ·Michigan: (313) 973-1133 •Minnesota: (612) 944-3515 •Missouri: (314) 821-3742 
New Jersey: North (201) 445-5210, South (609) 779-0200· NewYork: Binghamton (607) 785-9947, NY.C.(212) 695-4269, Rochester(716) 473-5720, Syracuse(315)437-6666 
N.Carolina: (800)327-6600· Ohio: Cleveland (216)333-8375, Dayton (513) 859-3040•0regon: (503) 224-3145• Penn.: East(609) 779-0200, West(412) 681-8609• $.Carolina: 
(800) 327-6600 •Texas: Austin (512) 451-0217, Dallas (214) 231-2573, Houston (713) 688-9971 •Utah: (801) 484-4496 •Virginia: (301) 622-3535 •Wash.: (206) 763-2755 • 
Wisconsin: (414) 547-6637 
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The trends in graphics are toward 
higher resolution and color displays. 

story. You get no points for putting that one in your 
trend notebook. But the speeds .are increasing. 
Centronics also has a 200-cps model at the show, the 
737, plus a new gimmick-it prints subscripts and 
superscripts. That may be a trend-starter, with more 
vendors sure to follow. 

Data entry and communications 

Trend-spotting in source data entry devices is a task 
demanding the more advanced practitioners, because 
the products are so diverse in function. For example, 
Heuristics, Inc. will be showing a speech-recognition 
board that plugs into a Lear Siegler ADM-3A terminal. 
How many other speech-recognition boards will surface 
at NCC? Maybe two or three. So how do you spot 

Fig. 6. Megatek's model 7250 "Whizzard" is the company's first 
color raster graphics terminal. 

trends? You remember what happened last year, when 
another speech-recognition system was on display. 
Therefore, you conclude that demand for these devices 
is continuing. Also, you find that this board is plugged 
into the terminal to ease the process of interfacing. This 
indicates that users had difficulty working with earlier 
devices, which connected directly to computers. You 
sense a trend away from direct CPU interfaces. The 
ability to compare current units with items offered in 
the past is a mark of the advanced trend-spotter. 

Another example: American Magnetics introduces 
the Model 44 Reader/Encoder, which reads and encodes 
magnetic-stripe cards. Previous units from the compa­
ny could read, but could not write. Another trend? 
Users want compact units that will perform both 
functions. The subliminal message is there also: 
demand continues for the magnetic-card systems . 

Communication devices that transmit source data to 
computers for processing will also abound at NCC. 

MINI-MICRO SYSTEMS/May 1980 

Racal-Vadic will show a combined voice telephone and 
modem, which may or may not signal a trend. It isn't 
clear whether these devices are much in demand for 
some applications-such as remote diagnostic testing of 
computers-in place of more conventional modems that 
do not have built-in voice phones. You may be bold, and 
call it a trend, but I'd rather wait. In fact, it will be 
more interesting to observe the non-trends in communi­
cations at NCC-the absence of modems-on-chips 
(industry observers say it will never happen) and the 
scarcity of RS-449-compatible modems (still a year or 
two away). 

Another important trend, however-toward faster 
and faster communications on minicomputers-will be 
in evidence, as MDB Systems exhibits two new 
synchronous interfaces for DEC LSI-11 and PDP-11 
computers with data rates as high as 500K bits per 
second. 

Getting the graphics picture 

Graphics terminals and other graphics devices are 
always among the most exciting at a computer show, 
because of the visual impact of their outputs. The 
excitement is heightened this year as graphics gains in 
acceptance and as more and more products bow in this 
expanding market. The trend toward higher resolution 
will be evident in the Hitachi 19-in. and 13-in. color 
monitors, with resolutions of 1280 x 960 pixels and 720 
x 540 pixels, respectively. 

And the trend toward color graphics, already 
well-established, will be strengthened as Megatek 
brings out its first color terminal, the Whizzard Model 
7250 (Fig. 6), with 512 x 512 pixel resolution. 

What ever happened to the good old days, when 
plotting was done with pens instead of dots? Nostalgia 
buffs, take heart! Houston Instrument will introduce 
the CPS-14115 four-color pen plotter, in widths from 22 
in. to 34 in., writing to 10 or 15 ips. In a bow to current 
technology, the plotters will carry up to 172 firmware­
generated symbols that can be called in the input data 
stream. Otherwise, the unit seems oddly out-of-step 
with the trend toward dot-raster electrostatic plotters. 

There you have a quick look at trend-spotting, but 
this guide isn't intended to steal your NCC fun by 
pointing out all the trends beforehand. Use it as you 
can, and remember that it requires at least two similar 
developments closely related in time to constitute a 
trend. • 

Mal Stiefel, now on the technical staff at 
Mitre Corp., has worked as a systems 
analyst, systems engineer and program­
mer on military command and control 
systems, hospital administration, invest­
ment securities and municipal informa­
tion systems. 
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Software development has become so expensive that 
every effort must be made to spread that cost over as 
many computer installations as possible. But creating 
portable software that works in various environments 
requires planning. The goal of portability must 
permeate the software construction process, from 
specifications to maintenance documentation, and, to 
succeed, it must have strong management support, an 
established methodology and effective tools. 

This article presents a pragmatic methodology for 
the transportation of software, which is supported by 

an integrated set of available tools, or software 
products. Extensive experience with this strategy 
indicates that explicit attention to portability issues 
leads to quality software that is easy to maintain, 
modify and support. It also leads to overwhelming 
savings. 

The software construction process begins with a 
specification of requirements that serve as the root of 
the design phase. The requirements are than continual­
ly refined until a level of design detail is obtained from 
which computer programs can be written in some 

.... 
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ATTENTION 

The CIDMPLCZIT® 
8600 Series CRT Copiers 

provide clean, fast hard copies 
For only pennies per copy 
Houston Instrument's 8600 Series represent a major 
breakthrough in CRT quality, speed and price. Using 
the proven electrostatic printing technique, the 8600 
Series gives the user the advantages of: 

• No warm up time 
• Minimum moving parts 
• Low operational noise 

The use of electrostatic paper allows: 

• Sharp, high contrast copies 
• Permanent non-fading images 
• Lower copy cost (approximately V3 that of dry 

silver paper) 
• No temperature problem during storage or use 
• The ability to write on the paper with pen or pencil 

Prices for the 8600 Series start at only$4495*with a 
rental purchase option available. For complete infor­
mation contact Houston Instrument, One Houston 
Square, Austin, Texas 78753 (512) 837-2820. For rush 
literature request (outside Texas) call toll free 
1-800-531-5205. In Europe contact Houston Instrument, 
Rochesterlaan 6, 8240 Gistel Belgium. Phone 
059/277 445. 

Simulated Display & Output 

Actual Series 8640 Output 

haust:an I DIVISION o• ••U•CH & LDM•~ 
instrument 

"the graphics -recorder company" 

"' Registered Trademark of Houston Instrument 
"' Registered Trademark of Tektronix, Inc. 

U.S. Domest ic Price only 
CIRCLE #13 FOR LITERATURE 

CIRCLE #79 TO HAVE A REPRESENTATIVE CALL 
SEE US AT THE NCC SHOW BOOTH 1539 
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Much criticism of FORTRAN and COBOL 
centers on their lack of both control and 
data structures facilities. This is valid, par­
ticularly in view of modern.programming 
concepts. But these deficiencies can be ef­
fectively overcome by using a preprocessor, 
which can give a language an appropriate 
set of control structures. 

specific programming language. The final software 
product is then transported to several different 
environments. 

The requirements phase and the actual software 
design must identify and modularize those aspects that 
may change across environments. A software design 
that has evolved with attention to portability considera­
tions will be easy to modify and maintain. 

The methodology and tools described here have been 
used for some years by Softool Corp.'s employees and 
customers. A respectable base of experience using 
FORTRAN has been accumulating, and COBOL data is 
beginning to accumulate. For example, all of the 
software tools referenced here have been developed 
using the strategy described. Versions of these tools for 
several computer systems (e.g., IBM, Data General, 
Systems Engineering Laboratories) have been generat­
ed with relative ease. 

To achieve portability, it seems logical to use 
higher-level languages, such as FORTRAN, COBOL and 
PL/I. But, before a programming language is selected, 
the standardization, availability and structure of each 
language must be critically examined. Because FOR­

TRAN and COBOL have been evolving longer than any 
other languages, their standardization has been under 
scrutiny longer. Standard definitions for these languag­
es are readily available from the American National 
Standards Institute (ANSI) (see references 1, 2, 3), 

making them natural candidates for generating porta­
ble software. To minimize ambiguities and potential 
dialect differences, a language should be selected 
whose definition provides the fewest opportunities for 
diverse interpretations. 

Despite claims made by vendors, all COBOL and 
FORTRAN compilers we have examined implement 
languages that differ to varying degrees from the ANSI 

definition. Ensuring that programs are written in 
compliance with the ANSI standard represents a major 
step forward in maximizing program transportability. 
But in writing portable programs in FORTRAN and 
COBOL, two key portability issues must be faced: 1. 

Most manufacturers have deviated from the ANSI 

standards in implementing their compilers, particu­
larly in the many extensions offered. 2. The ANSI 

definitions contain ambiguities and unresolved issues 
that are implemented differently by different compil­
ers. 

The need for restriction 

In order to generate portable programs then, coding 
should be limited not only to ANSI constructs, but the 
ANSI definition should be effectively restricted so that 
ambiguous or potentially troublesome constructs are 
not allowed. If allowed, they should at least be properly 
documented. Ensuring that programs are written in a 
properly restricted version of FORTRAN or COBOL 

minimizes potential transportation problems and cost. 
Both FORTRAN and COBOL are popular. FORTRAN is 

widespread in scientific environments and has been 
taught extensively in universities. COBOL, which is 
preferred in commercial environments, enjoys much 
wider usage. Many distinct compilers are commercially 
available for both. A popular software directory lists 30 

compilers for each language across a spectrum of 
Fig. 1. Program transportation process: source environment computers. Further, optimizing compilers exist for 
activities. both languages. 
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Functional compatibility between old and 
new environments is an issue that can 
decide the feasibility of transportation. The 
new environment must provide the 
resources the software requires. It can be 
disconcerting to transport, say, a disk­
oriented DBMS, only to find that the new 
environment supports paper tape readers. 

An important consideration in selecting a program­
ming language is how well the language design 
supports the intended application. The original defini­
tion of FORTRAN was influenced by many machine 
considerations (e.g., an integer is associated with one 
storage unit), yet FORTRAN possesses a number of 
characteristics that facilitate software transportation 
(e.g., independent units of compilation). The original 
definition of COBOL, on the other hand, explicitly 
addressed portability (e.g., the environment division), 
yet it included a number of features that hamper the 
creation of portable software (e.g., reserved words). 
For writing portable programs, then, selecting be­
tween FORTRAN and COBOL is subject to differences of 
opinion. 

Much criticism of FORTRAN and COBOL centers on 
their lack of both control and data structures facilities. 
Such criticism is valid, particularly in view of modern 
programming concepts. However, these deficiencies 
can be effectively overcome by using a preprocessor, 
which can provide a language with an appropriate set of 
control structures, such as IF-THEN, CASE, DO-UNTIL. 

Further, a support library facility can provide a 
language with an appropriate set of encapsulated data 
structures-high-level data structures that can only be 
manipulated via a well-specified collection of operations 
supported by the library. For example, the data 
structures library may support a "table" by offering 
routines for initializing, reading, writing and searching 
instances of a table. 

Enhancing a portable subset of ANSI FORTRAN or 
ANSI COBOL with powerful control and data structures 
has a tremendous impact on programmer productivity 
and software quality. If an appropriate collection of 
support routines for encapsulated data structures 
exists in the support library, programming can be done 
at a higher level, and the programmer typically can pull 
in major portions of his code from the library. If this 
code is well designed, thoroughly tested, modularized 
and portable, it serves as a pillar for attaching the rest 
of the programmer's code. 

Software transportation 

Software transportation involves much more than 
moving programs from one environment to another. It 
is critically dependent on properly modularizing those 
aspects that change across environments. The key 
areas that must be addressed include: functional 
compatibility between the old and new environments, 

124 

software-data interdependence, user interface com­
patibility, data portability and program portability. 

Functional compatibility between the old and new 
environments is an issue that can decide the feasibility 
of transportation. The new environment must be able 
to provide the resources the software requires. It can 
be disconcerting to transport, for example, a disk­
oriented data base management system only to discover 
that the new environment supports only low-speed 
paper tape readers and punches. 

Software-data interdependence can dramatically 
affect the scope of a transportation effort. If the 
software depends on certain permanently stored data 
(e.g., an employee master file), the data may have to be 
transported with the software. Transportation of the 
data then becomes an important issue. 

User interface compatibility can also determine the 
success of transportation. Software that is simple to 
use in one environment can prove impossible to use 
when transported to another. It should be determined 
before the software is transported how the user will 
access the software and the job control or operating 
system directives necessary to operate the software in 
the new environment. 

Two other fundamental issues that must be ad­
dressed are data and program portability. When data 
are transported, the types of data that are portable and 
the methods for physically communicating data be­
tween the two environments become important. A 
program can be represented in different ways (e.g., 
executable program image, object code, higher-level 
language source code), some of which are more portable 
than others. Being aware of the relative merits of 
various portable program representations will provide 
more flexible alternatives to a transportation problem. 

Data portability involves both physical and logical 
data transportation. Physical transportation consists of 
moving the data to the new environment and trans­
forming the data into a physically compatible format. 
Transformation may be accomplished in the old 
environment, the new environment or at some 
intermediate point along the transportation path such 
as a communications control unit. Data may be 
transferred directly between environments, through a 
data channel or communications interface or indirectly 
through intermediate storage media (e.g., disk or 
magnetic tape). 

Logical transportation consists of ensuring that the 
data is correctly interpreted in the new environments. 
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SIEMENS 

Printers should be seen and not heard. 
For applications where carbons 
are not required, Siemens' Ink­
Jet Printer should be your 
only choice. 

Ink-Jet Printers are much 
quieter and faster than impact 
printers. Whereas conventional 
impact printers make as much 
noise as a busy traffic street 
(about 85 dB}, the Siemens Ink­
Jet Printer is as quiet as a library 
(about 50 dB). Therefore, for 
many applications our Ink-Jet 
Printer is the obvious choice. 

No other Ink-Jet Printer can 
compare with the Siemens PT80i 
in reliability and cost-effective­
ness. It provides high quality 
bi-directional printing in a 
variety of type styles, at 270 CPS. 

District Offices: 
Atlanta, GA 
Boston, MA 
Columbus, OH 
Dallas, TX 
lselin, NJ 

(404) 451-8157 
(617) 444-6580 
(614) 888-3372 
(817) 461-1673 
(201) 494-1000 
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The addition of an extended 
interface lets you externally 
connect network selectors, data 
sets, and storage devices such 
as floppy disks. The PT80i also 
features automatic testing for 
96 characters with two test 
programs and LED displays. 

conventional impact printers are 85 dB noisy. 

Choose the complete termi­
nal in a variety of platen widths, 
paper feeds, and configurations 
. . . or the module alone ... or the 
Ink-Jet Print Head with support 
electronics. 

For the full story, quietly told, 
contact Siemens soon. 

The Siemens Ink-Jet. Printer is 50 dB quiet. 

Siemens Corporation 
OEM Data Products Division 
240 East Palais Road 
Anaheim, California 92805 
(714) 991-9700 

Siemens. The technology to do more. 
CIRCLE NO. 80 ON INQUIRY CARD 
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-. 
There are three aspects to program porta­
bility. First, a program is data and is subject 
to data portability consi.derations. A second 
aspect is machine or environmental 
dependency. Programs that make assump­
tions about the execution-time environment 
limit their portability. The third considera­
tion is the difference between dialects. 

The meaning of the data must not change across 
environments. Each computer architecture has its own 
intrinsic data structures (e.g., byte, word) into which 
are mapped various data representations (e.g., charac­
ter, fixed-point number, floating-point number). The 
data representations are manipulated through the 
machine's instruction set. The meaning of the data is 
defined by its representation and the manner in which 
it is manipulated. The logical transportation of data can 
involve mappings of both data representations and data 
manipulations. 

There are three aspects to program portability. 
First, a program is data and is subject to data 
portability considerations. The least portable represen­
tations of a program are generally machine or object 
code data. The portable representations are higher­
level language source code data, such as FORTRAN or 
COBOL. Because higher-level-language source code 
consists of strings of characters, the data portability 
issue reduces to translating the source program into 
the character code-ASCII, BCD, EBCDIC, for 
example-used in the target environment. The mean­
ing of the program represented in a higher-level 
language is established with respect to a symbolic 
environment provided by the language processor. The 
language processor maps this symbolic environment 
into a specific machine environment. Ideally, all 
language processors that implement a specific language 
should provide the same symbolic environment. 

A second aspect to program portability is machine or 
environmental dependency. Programs that make 
assumptions about, or take advantage of, the 
execution-time environment limit their portability. 
Assumptions made about machine word-size, available 
hardware or instruction execution times fall into this 
category. A third consideration is the difference 
between language dialects. Two different implementa­
tions of a programming language probably differ both 
in the languages they implement and in the symbolic 
environments they provide. These differences between 
language implementations have given rise to program­
ming language dialects and further portability prob­
lems. 

Approaches to transportation 

A number of techniques have evolved to assist in 
software transportation. These can be roughly catego­
rized into automatic, semi-automatic and manual 
methods. Manual techniques are mentioned here only 
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for completeness. They will not be discussed further. 
Automatic transportation techniques include simulation 
and emulation. A simulator or emulator is a piece of 
software resident in one computer environment that 
simulates another environment. Emulators are typical­
ly assisted by special hardware-or microcode-while 
simulators are not. Simulation and emulation methods 
operate upon machine code that has been developed in 
the environment being simulated. 

The major advantage of these techniques is that most 
programs that exist in the environment being simulat­
ed usually can be quickly transported to the new 
environment. A disadvantage is that software executes 
more slowly and less efficiently in the simulated 
environment. Other disadvantages include the cost of 
the simulator or emulator, particularly if machine­
dependent logic needs to be addressed, and the 
inherent problems in assuring continuing compatibility 
between the simulation and the environment being 
simulated. 

Semi-automatic techniques include cross­
compilation, translation, decompilation, verification 
and auditing. A cross-compiler is a language processor 
executing in one computer environment that generates 
object or machine code for another environment. 
Cross-compilers operate upon higher-level language 
source code. Cross-compilation methods are useful in 
developing software for machines on which software 
development is not feasible (e.g., memory-limited 
microcomputers), or when the target hardware is not 
available. Cross-compilation is often used with a 
simulator for the target machine to enable software to 
be developed in a single environment. 

To be applicable to software transportation, a 
cross-compiler that accepts implementation language of 
the software being transported is needed. This usually 
means that the cross-compiler must accept the same 
language dialect as the language processor that was 
used to develop the software. It is quite possible to 
cross-compile source code that will not work correctly 
in the new environment. Source code containing 
machine-dependent logic based upon the old environ­
ment may cross-compile with no errors, yet the 
resultant machine code will not execute correctly in the 
new environment. A transportation problem can exist 
between the old environment and the cross-compiler. 
Moreover, cross-compilers, ignore any language pro­
cessors that already exist that usually generate 
efficient code. Other disadvantages of cross-compilation 
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include the high cost of a cross-compiler and the need to 
ensure continuing compatibility among the cross­
compiler, the original environment, the new environ­
ment and the language implemented by the cross­
compiler. 

Translation techniques include preprocessing and 
higher-level language translation. Translators accept 
higher-level language source code as input. Output is a 
different higher-level language or language dialect. 
Translation techniques generally do not cope with 
machine-dependent logic problems. Other disadvantag­
es include the increasing amounts of manual interven­
tion in the translation process that are required to 
translate increasingly dissimilar language dialects, the 
cost of the additional software and compatibility 
problems. 

Decompilation means generating a higher-level­
language version of an assembly (machine) language 
program. This higher-level program is then transport­
ed using techniques such as (cross) compilation and 
translation. The main disadvantages of decompilation 
are the high cost of the manual intervention required 
and the complexities of developing the decompilers. 

Verification and auditing 

Verification techniques usually are more flexible as 
transportation aids than are simulation, cross­
compilation, translation or decompilation. Verification 
techniques attempt to make existing software more 
portable, rather than trying to automate the transpor-

DONE 
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Fig. 2. Program transportation process: target environment 
activities. 
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tation process between two specific environments. A 
verifier typically accepts as input high-level-language 
source code that is then validated for its portability and 
compatibility with other specific language processors. 
The user is informed of the problems involved in 
transporting before the software has been transported. 
Disadvantages of verification include the cost of the 
verification software, the amount of manual effort 
involved and the problems of maintaining consistency 
between the verification software and the language 
dialects being verified. 

Auditing techniques off er perhaps the most flexible 
and cost-effective of transportation strategies. Audi­
tors combine verification techniques with language and 
logic diagnostic capabilities for a language that is a 
portable subset of existing language dialects. An 
auditor accepts higher-level-language source code as 
input. The code is audited for deviations from the 
portable subset language and for machine-dependent 
language constructs and logic. The results of the audit 
are then quantized. The user is informed not only of 
specific portability problems but also of general ones. 
This information allows the user to develop portable 
software once rather than to transport nonportable 
software numerous times. The user can estimate the 
scope of the transportation effort before fully commit­
ting to it. Additionally, auditors can often point out 
hidden bugs and logic errors that were not caught by 
software developers or the compiler. Use of a good 
auditor results in higher quality software requiring less 
maintenance. 

The various approaches described here are not 
necessarily mutually exclusive. For instance, when a 
software-development environment hosted in a mid- or 
large-sized computer system is employed to create 
software for a microcomputer, auditing followed by 
cross-compilation is a powerful strategy. 

Methodology 

Proper software specification, design and 
documentation-coupled with an auditing technique 
based on a portable subset of ANSI FORTRAN or ANSI 
COBOir--would maximize program portability. It would 
minimize future transportation costs. But this strategy 
is feasible only if there is a clear methodology 
supported by appropriate tools to transport software. 

There are two kinds of program transportation-the 
development of software that is portable and the 
transporting of existing software. Both can be similarly 
managed, the key to successful transportation being 
effective planning. The following is an outline for the 
methodical transportation of programs: 

1) a portable subset of ANSI-standard FORTRAN or 
COBOL is selected as a programming standard; 

2) new and existing programs are audited for 
violations of the standard. The violations are 
removed or carefully documented; 

3) machine and environmental dependencies are 
removed from the software, or are carefully 
documented; 
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Auditing techniques offer the most flexible 
and cost-effective of transportation 
strategies. Auditors combine verification 
techniques with language and logic 
diagnostic capabilities for a language, that 
is a portable subset of existing dialects. 
Auditors often point out hidden bugs and 
logic errors not caught by the compiler. 

4) the software is tested with a set of reliable test 
data. The test data and results are both saved; 

5) violations of the programming standard, plus 
machine and environment-dependent logic in the 
source code that have not been removed, are 
modified to conform to the target environment; 

6) the source code and the set of test data are 
translated into a portable format that is compati­
ble with the environment; 

7) the software and test data are transferred to the 
target environment; 

8) the source code is compiled in the new environ­
ment. There should be no errors; 

9) the software is linked, loaded and tested. The test 
data transported with the software should 
produce the same results as in the old environ­
ment; and 

10)the software is optimized for the new environ­
ment. 

There are three key points to be noted about this 
methodology. First, most of the transportation effort is 
performed in one environment. Second, much of the 
process is repetitious and mechanical. Further, the 
methodology cannot be performed by hand. An 
appropriate set of tools should be developed to 
automate this methodology. 

Providing the tools 

The development and transportation of portable 
software requires an integrated set of tools that enable 
users to carry out a series of discrete steps (Figs. 1 and 
2). The first step involves the informed selection of a 
language standard, which will later be enforced using 
an AUDITOR tool. The language standard consists of 
those constructs that will be permitted in the software 
to be transported. The selection of the standard is 
influenced by the decision to: 1. generally maximize 
portability to the greatest number of environments; or 
2. specifically maximize portability between two 
environments. 

Software that has been transported once tends to be 
transported again; hence, a recommended language 
standard that generally maximizes portability consists 
of only those language constructs tl;lat are unambigu­
ously defined in the ANSI standard. 

The second step in transportation is to audit all the 
source code to be transported with the AUDITOR tool 
and to analyze the output. The output from this tool 
should consist of a series of audit reports. At the end of 
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this step, the scope of the transportation effort can be 
easily quantized. The audit reports provide metrics 
that can be employed to estimate the effort required to 
complete transportation. 

Step three is to correct any source code flagged as 
violating the language standard, posing portability 
problems or containing errors. Machine- or 
environmental-dependent logic is removed or carefully 
documented. Any source program unit that is modified 
should be processed again through the AUDITOR tool. 
Programming modifications, modularization and consis­
tent documentation is facilitated with the aid of a 
SOURCE DOCUMENTER tool, which should incorporate a 
library and an include facility, both of which are of 
great assistance in centralizing and managing machine 
dependencies in the source code. 

Next comes ensuring that the standardized software 
is working properly, and developing a set of reliable 
test data. Developing test data may involve designing 
and implementmg a portable test data generator if the 
data are not portable. A test coverage reporting tool, 
referred to as a TESTER, is invaluable in developing 
reliable and meaningful testing data. Once the stand­
ardized working software is stabilized, a master copy of 
the software and test data is saved as the baseline 
system. Any future efforts in transporting this 
software should proceed from this baseline system. 

The fifth step is to pinpoint, document and change all 
remaining nonportable portions of the baseline soft­
ware to coincide with the target environment. The 
baseline system source code is processed again through 
the AUDITOR with the tool set to simulate the target 
environment. That is, the auditing tool should be able 
to simulate as many characteristics of the target 
environment as possible. 

Step six processes the software through an INTER­

FACE DOCUMENTER tool. The output provides thorough 
interface documentation, which is invaluable and allows 
storage estimates to be made. 

The last step is to create a portable image of the 
software. The TRANSPORTER tool generates a portable 
magnetic-tape copy of the software and test data that is 
readable by the target environment. 

The remainder of the transportation process is 
performed in the target environment (Fig. 2). The 
software and test data are loaded from the tape 
generated by the TRANSPORTER tool. The source code 
is compiled and linked with the run-time routines. If 
the software does not fit in the target machine, the 
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2. Our multiple pages of memory 
Open up a new world of applications capability, not 
available in any other video terminal, with four full 
pages of memory - 96 SO-character lines, and full 
windowing (multiple pages per window, multiple 
windows per page) . 

You'll add a new dimension to your applications 
development and implementation arsenal through our 
concept terminals - ASCII, APL/ASCII, and VT-52 
compatible models - enabling you to store lengthy 
forms, programs, or text, and easily access it by 
scrolling forward or backward, a line or page at a time. 
Or "window" to any portion of the screen. 

Other standard features in the industry's best price­
performance package include: • windowing (multiple 
subscreen) capability• multiple user-selectable 
character sets• 1/0 capability for networking between 
multiple communications lines• large buffer for high­
speed operation • expanded memory for function key 
programming •advanced text editing, data 
entry/retrieval and business graphics software. 

These features plus a $1440 price (OEM quantity 75) 
are just two of the reasons why the concept 104 is the 
industry's top price-performing applications terminal. 

And it's available for delivery in 30 days! 

HDS 
human designed systems, inc. 
3700 Market Street o Philadelphia. PA 19104 o 215-382-5000 

Now, a new sales office in California. 
Boston - (617) 329-3510; New York City Area - lnfocon (201) 624-1372; 
New York State - Naco Electronics: Syracuse (315) 699-2651, Rochester 
(716) 223-4490; Delaware - lnfocon: (302) 239-2942; Washington, DC -
International Systems Marketing : (301) 986-0773; San Francisco -
(415) 468-5880; Canada - CAIL Systems: Toronto (416) 782-1151 , Allcorn Data 
Ltd .: Ottawa (613) 226-2340, Montreal (514) 288-8784 ; Switzerland - Milek AG · 
01 66 22 52. DISTRIBUTORSHIP INQUIRIES INVITED. 

·---------------------HOS• 3700 Market Street• Philadelphia , PA 19104 

I'm interested in the concept 104. 

0 Please call me. D Please send information . 

Title ___________ Phone _____ _ 

Company ___________ . ____ _ 

Address __________________ _ 

City State ____ Zip __ _ 

D Tell me about your VT-52 terminal. 
D Tell me about your APL terminal. 

MMS580 

All these features now available for VT-52 users. I. • • • • • • • • • • • • • • • • •• • • .I 
CIRCLE NO. 81 ON INQUIRY CARD 
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The development and transportation of port­
~ble software requires an integrated set of 
tools that enables users to carry out a 
series of discrete steps. The first step in­
volves the informed selection of a language 
standard consisting of those constructs 
that will be permitted in the software to be 
transported. 

storage issue must be addressed, which could be fatal to 
the process. However, previous storage estimates 
would have helped to flag the problem earlier. The 
storage problem can be addressed with a number of 
appropriate tools. Specifically, a MEMORY MANAGER 

tool on the target environment helps greatly because it 
offers dynamic memory management, including virtual 
storage for machines that do not support a virtual 
architecture such as Data General computers. Finally, 
the software is loaded and tested. Once a working 
system is obtained, the OPTIMIZER is employed to 
optimize it. Should any modification be necessary, the 
SOURCE DOCUMENTER is employed anew. 

An example of the power of the methodology 
occurred in the middle of a major project when one of 
Softool's customer's discovered that its development 
computer, a Data General Eclipse, was no longer 
readily accessible for the project. Not much effort was 
required to develop and test all the software, 
approximately 28,ooo lines of code, on an IBM 

System/370, subsequently move it to the Eclipse and 
then onto a third system. 

The applicability of FORTRAN to applications other 
than scientific computations has not been a problem. 
Tools, training programs, personnel and data base 
management systems have been programmed with 
ease and elegance in the structured FORTRAN men­
tioned. Indications are that similar statements can be 
made about COBOL. The language obtained when 
FORTRAN is structured generally resembles the lan­
guage obtained when COBOL is structured. 

Finally, our experience strongly indicates that there 
is a definite relationship between software portability 
and software quality. Consideration of portability 
issues contributes much to the creation of quality 
software. Similarly, portability considerations lead to 
easy-to-maintain software. 

Economic issues 

The economics of developing portable software defies 
quantization, but use of the types of tools described 
here leads to major savings. Two example should 
suffice to make the point. 

Example 1. The AUDITOR (reference 8) can detect, on 
the average, three hard errors per 1000 lines of 
production code analyzed. Assuming that an error 
requires 16 man-hours to fix and carry out the 
necessary configuration control updates, and that one 
man-hour costs $20, use of this tool during software 
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development results in a savings of $1 per line checked. 
Example 2. A single line of code is conservatively 

estimated to cost $50 to produce. Testing is estimated 
to account for 50 percent of the software development 
cost. Our experience indicates that use of the 
INSTRUMENTERS 10 (i.e.' TESTER) tools reduces testing 
costs by at least 20 percent. Consequently, the cost of a 
line of code is reduced by 10 percent. That is, use of the 
INSTRUMENTER tools saves at least $5 per line 
produced. • 
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MULTI-USER OASIS 
MAKES MICROS RUN LIKE MINIS. 

Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software for ZBO 
micros, they look for 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA INTEGRITY: FILE & 
AUTOMATIC RKORD LOCKING 

The biggest challenge 
for any multi-user system 
is co-ordinating requests 
from several users 
to change the same record 
at the same time. 

Without proper 
co-ordination, the 
confusion and problems 
of inaccurate or even 
destroyed data can be 
staggering. 

Our File and Automatic 
Record Locking features 
solve these problems. 

For example: normally 
all users can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed . So records 
are always accurate , 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

& USER ACCOUNTING 

Controlling who gets on 
your system and what they 
do once they're on it is the 
essence of system security. 
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best , most extensive, in the 
industry. And , of course, 
there 's plenty of 
application software. 

Without this control, 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

And multi-users 
can multiply the problem. 

But with the Logon, 
Password and Privilege 
Level features of Multi-User 
OASIS, a system manager 
can specify for each user 
which programs and files 
may be accessed-
and for what purpose. 

Security is further 
enhanced by User 
Accounting-a feature that 
lets you keep a history 
of which user has been 
logged on , when and 
for how long. 

Pros insist on these 
security features. 
OASIS has them. 

EFFICIENCY: 
RE-ENTRANT BASIC 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-entrant 
BASIC makes it practical. 

How? 
Because all users use a 

single run-time BASIC 
module, to execute their 
compiled programs, less 

memory is needed. Even 
if you have more than 64K, 
your pay-off is cost saving 
and more efficient use 
of all the memory you have 
available-because it 
services more users. 

Sound like a pro feature? 
It is. And OASIS has it. 

AND LOTS MORE ... 

Multi-User OASIS supports 
as many as 16 terminals 
and can run in as little as 
56K memory. Or, with 
bank switching, as much 
as 784K. 

OASIS IS AVAILABLE FOR: Altos : 
Bell Controls: Billings; Compucorp; 
Cromemco: Corvus ; Delta Products; 
Digital Group: Digital Microsystems: 
Dynabyte; Godbout; IBC; Industria l 
Microsystems: Konan: Micromat ion : 
Micropolis ; North Star: Onyx ; SD 
Systems; Tarbell; Thinkertoys; 
TAS 80 Mod . 11: Vector Graph ic 
Vorimex: X Comp; and others. 

Multi-Tasking lets each 
user run more than one 
job at the same time. 

And there's our BASIC­
a compiler, interpreter and 
debugger all in one. 
An OASIS exclusive. 

Still more: Editor; Hard 

Put it all together and it's 
easy to see why the real 
pros like OASIS . Join them. 
Send your order today. 

CIRCLE WHAT YOU WANT 

Price 
wllh Manu1I 

Product M1nu11 Only 

OPERATING SYSTEM 

~Q~~~~5~guage; 
File Management; 
User Accounting ; 
Device Dr ivers ; 
Pr int Spooler; 
General Text 

~?~gr(l.1BJeR $150 $17.50 
MULTI -USER 350 17.50 

BASIC COMPILER/ 
INTERPRETER/ DEBUGGER 100 15.00 

RE-ENTRANT BASIC 
COMPILER/ INTERPRETER/ 
DEBUGGER 150 15.00 

DEVELOPMENT PACKAGE 
(Macro Assembler; 
Linkage Ed itor; 
Debugger) 150 25.00 

TEXT EDITOR & 
SCRIPT PROCESSOR 150 15.00 

DIAGNOSTIC & 
CONVERSION UTILITIES 

(Memory Test ; 
Assembly Language; 
Converters; File 
Recovery; Disk Test ; 
Fi le Copy from 
other OS ; etc.) 100 15.00 

COMMUNICATIONS 
PACKAGE 

(Terminal Emulator; 
100 15 .00 File Send & Rece ive) 

PACKAGE PRICE 
(All of Above) 
SINGLE-USER 500 60.00 
MULTI-USER 850 60.00 

FILE SORT 100 15.00 

COBOL-ANSI '74 750 35.00 

& Floppy Disk Support; ___________ •• 

~eyed (ISAM), Direct & I order OASIS trom : 

eguential Files; Mail-Box; Phase One Systems, Inc. 
Scheduler· Spooler· 7700 Edgewater Drive, Suite 830 
.....,.,-..,.---=-="""'' ::-:-=----' Oakland, CA 94621 
all from OASIS . Telephone (415) 562-8085 

Our documentation is Twx 910-366-1139 

recognized as some of the ~~~E~T (NO sox #) ___ _ 
CITY ________ _ 
STATE ____ ZIP ___ _ 

AMOUNT$ __ _ 
(Attach system description; 
add $3 for shipping ; 
California resi dents add sales tax) 
O Check enclosed O VISA 
O UPS C.O.D. O Mastercharge 
Card Number _____ _ 
Expiration Date _____ _ 
Signature _______ _ 
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Xerox just gave us the opportunity of the century. 
And we couldn't be happier. 

We're part of Xerox. Diablo Systems, Inc. is, too. 
And they've got plans for both of us. 

Diablo will concentrate on printers. Century will 
concentrate on disk drives. Makes sense. And it means 
we now have full responsibility for sales and market-
ing of the Diablo disk drive product line. 

The big winner in this exchange is you, the customer. 
If you're a Series 30 customer, count on us for 

eager-to-please support and a dependable source of 
supply for years to come. 

If you've evaluated the Series 448 and think it is 
as good a 5440-type drive as we think it is, you're about 
to see us rewrite the book on enthusiastic marketing 
and conscientious support. 

And if you need spares for Series 10, 20 and 44A 
Diablo drives, we're pledged to keep you smiling, too. 

Here are the specific actions we're taking. 
FAST ANSWERS. The man's name is Howard 

Wing. He's our Diablo Team Captain. His phone number 
is 714/632-7500. Answers he doesn't have, he'll get. 
Fast. Think of Howard as your single point of respon­
sibility for Diablo drives from Century. 

FAST DELIVERY. We call it our Distribution 
Center. It's designed to provide off-the-shelf delivery of 
new orders, spares and critical components, such as 
spindles. We're building inventories to meet your needs. 
And even though we're months away from eliminating 
backlogs, we wouldn't put it in black and white if we 
weren't committed to it. 

SUPPORT, SUPPORT, SUPPORT. Complete 
Century Data documentation on our Diablo product line 
is available now. We're conducting Diablo-drive train­
ing seminars for our sales force . We've worked out 
details with Diablo (the company) to ensure continuing 
quality service for Diablo drives. 

In short, we're doing all we can to make Diablo 
drives from Century the drives you can't resist. We've 
sunk our teeth into this opportunity. And won't let go. 

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

0 Century Data syx'!!~ 
132 

SEE US AT NCC BOOTHS #4401-4411 



LOAD AfMW CHECll PA01EC1 

1 r 

llll 
CElllllY IATA 

UIES llAlll lllVES 
lllE TEIPTllll 

TRAii EIEI. 
CIRCLE NO. 82 ON INQUIRY CARD 



The advantages 
of intelligence 

GARY SCHRATZ, Remex Division, Ex-Cell-O Corp. 

Floppy-disk drive's design is an example of the added capabilities 
resulting from microprocessor control, benefiting system designers 

Intelligent computer peripherals have arrived. The 
words "microprocessor controlled" dominate the head­
lines of computer ads, and even the most basic tape 
drives are smart enough to perform their own 
diagnostics. This is a happy development for system 
builders because, in a sense, with the development of 
intelligent peripherals the microprocessor has come to 
its own rescue. By dividing system responsibility 
among a number of microprocessors in the CPU and 
peripherals, designers overcome the speed and memory 
limitations of the microprocessor-limitations which 
might otherwise outweigh the benefits of low cost and 
size reduction that make the microprocessor so 
attractive for today's systems. 

The resulting advantages of intelligent peripherals to 
the systems designer include: 
• the ability to achieve required system performance 

with a less costly CPU or, conversely, upgraded 
performance in an existing system without a CPU 
upgrade; 

• simplified interface and software design; 
• small system size; 
• lower cost; 
• reduced system design time and, therefore, faster 

market entry. 

Intelligence defined 

For purposes of this article, "intelligent peripheral" is 
a peripheral in which a microprocessor (or in some 
cases, discrete logic) is employed to translate a group of 
macrocommands from the CPU into individual control 
functions. Such peripherals are usually tape drives, 
hard-disk drives, punched-tape equipment and, as will 
be outlined later, flexible-disk drives. Interestingly, 
the device that many people consider the original 
intelligent peripheral, the microprocessor-based CRT 
terminal, does not fit this definition. In a CRT terminal, 
the microprocessor is used largely to reduce the amount 
of software required in the host and to make the 
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terminal a limited-function CPU itself-not a peripheral 
by our definition. The forerunner of the true intelligent 
peripheral is found in test equipment such as autoran­
ging meters. While early units used small-scale 
integrated logic (SSI) elements rather than a micro­
processor, these meters were able to perform certain 
decision-making functions without operator interven­
tion. 

Intelligent peripherals range from those that per­
form a single function under microprocessor control, 
such as internal diagnostics or servo control on tape 
drives, to peripherals with built-in file management. 
How does an intelligent peripheral differ from a 
microprocessor-based system or subsystem? The divid­
ing line is hazy. However, it is logical to assume that an 
intelligent peripheral will have all controlling electron­
ics built into standard-sized peripheral housing and that 
no interface will be required between the peripheral 
device and these electronics. 

The floppy example 

An example of such an intelligent peripheral, 
how it works and what it can offer the system designer 
is the RFS4800 dual-head, double-density intelligent 
flexible-disk drive manufactured by the Remex Divi­
sion of Ex-Cell-O Corp. While the RFS4800 looks like an 
ordinary "dumb" 8-in. drive, and will fit into any 
industry standard floppy-disk slot, it has a 6800 
microprocessor-based controller/formatter housed on 
the same board with drive electronics, which perform a 
range of functions that significantly reduce the need for 
host computer intervention and which extend the 
performance of low-cost computer systems. Among 
these functions are the ability to read and write data on 
both sides of an 8-in. 2-D or equivalent diskette in eight 
double-density and five single-density formats. The 
intelligent drive will also perform multiple sector data 
transfers, automatic copying, formatting and initial 
program loading, plus density switching and sector 
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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. 

~~ 
E5+~= 

\~~COM~IJR 
U~E1R1~RM1~1ck. 

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

EASY TO INCORPORATE 
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, Real­
Ti me 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. 

See FPS at NCC Island 2452 

FLOATING POINT circle#S3formore 
SYSTEMS, INC. information 

Circle #84 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 (503) 641-3151 , 
TLX : 360470 FLOATPOINT PTL 
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An intelligent peripheral will have all 
controlling electronics built into the 
standard-size peripheral housing. 

sizing, with no more than two host commands. In 
addition, the Remex drive has the ability to control 
more than itself. It can be daisy-chained to as many as 
three low-cost minimum-electronics "slave" drives, 
providing the designer with an economical multidrive 
system. 

J 1 MAST" 

BUSY 

POWER ON 
RESET 

Z33. Z38 

DIR 

TG43 

STEP 

DROY 

moo· 

DDEN" 

IP' 

SRDTA' 

FDRQ 

WG 

DOUBLE 
DENSITY 
ENABLE 
240, 257 

CLOCK 

Fig. 1 is a block diagram of the RFS4800 electronics. 
The configuration is unique in that the electronics 
needed to perform double-density formatting­
considered 10 times more difficult than single-density 
formatting-has usually required an outsized or 
multilayer controller board. Such electronics could not 
have been employed in an industry-standard-sized 
intelligent floppy; they would be housed on a separate 
controller requiring a computer slot, interfacing, etc. 
On the Remex built-in board, these electronics have 
been reduced to require only about a third of the 
available board, leaving the rest free for read/write 

MSRDTA' 

MTROO' 

..----.., 
~------->! WRITEISIWIE 

CIACUn'S ze. rt, Z14 
Q1.Q3 

READ 
ClllCUITS 

Z1,Z2 
Z3.Z5 

SEPARATOR 
RCLK °'· 05, 212, 215 

Z16, 217, Z18 

WPRT' 

WE' 

RE' 

PRE COM· PCE 
PENSATION 

LATE CIRCUITS Z23, FDWD 
Z24, Z25, Z74 

Fig. 1. Block diagram of Remex RFS4800 shows how a master and slave drive can be arranged together. 
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electronics, special-features implementation and inter­
face chips. In fact, the design is so compact that extra 
onboard ROM capacity is available for special customer 
programs, such as file management or for an on-board 
RS232 port. 

The controller size reduction results from a number 
of design efficiencies: 
• a unique digital design of the phase-lock loop. The 

PLL is necessary for double-density encoding and 
has traditionally been implemented in a far mQre 
complex, space-consuming analog configuration; 

• elimination of the electronic redundancies. Embed-

STEP MOTOR PHASE 1 

STEP MOTOR PHASE 2 

TAACKOO 
LOGIC 

ZM,l50 

---------~r ~=-~ ... I ~t---+----<I ~~~: I 
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ding the controller in the drive gives its micro­
processor direct access to signal, status and control 
lines, eliminating considerable extra logic required 
for interfacing to an external controller. This 
directly affects the interface design; 

• the use of LSI components, such as an 8-bit 68BOO 
microprocessor, the Western Digital 1791 floppy 
disk controller chip, which itself is a limited­
function microprocessor, and large-capacity RAMs 
and ROMS. This last design consideration is the 
major contributor to size reduction and the 
upgraded performance of the controller. 

LSI chip selection 

The 6800 microprocessor chip selected for the 
RFS4800 design is the 2-MHz Motorola "B" version. The 
data rate of double-density encoding requires this 
speed. The 6800 was selected primarily because of its 
two general-purpose 8-bit registers, which made it 
more suitable for data manipulation. In the Remex 
controller ,ohe register is used for data transfer and the 
other to sample status. If a single register chip had 
been used, data would have to be stored elsewhere in 
memory while status was checked. It would take nearly 
twice as many instructions to perform the same task. 
This, in turn, would take more ROM space, and the same 
controller capabilities might not have been achieved on 
such a small board. This is not to say that a 
dual-register microprocessor is always superior to a 
single-register device; it depends on the application. 

The Western Digital 1791 floppy disk controller chip 
was the only LSI chip of its kind at the time of the 
RFS4800 design. The 1791 is a hybridized microproces­
sor with an arithmetic logic unit and five registers for 
data, command, sector, track and status. The 1791 

makes it possible to perform functions with a single 
chip that formerly required a large board of small- and 
medium-scale logic. The controller reduces host 
processor operations and logic elements. 

Unloading the host 

While the 1791 alone significantly reduces the space 
required on the controller board, it is the interaction 
between the controller chip and the microprocessor 
that saves computer time and memory. Without the 
microprocessor, the CPU would have to pay dedicated 
attention to the controller chip, which, by itself, places 
great response time requirements on the host. With the 
embedded microprocessor, the host control program 
can be reduced by 80 percent, and timing demands can 
be reduced also. 

To see how the controller chip interacts with the 
processor, let's look at a simple seek operation. If the 
CPU were operating directly with the controller chip, 
the operation would go something like this: assuming 
the 1791 has the track address in its register, the CPU 
would select the data register, transfer the desired 
track number with a write pulse, address the command 
register and output the seek command. 

When the 1791 moves the read/write head to the 
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disc and magnetic tape 
with single quad 
board controllers 
for LSl-11•, 11/2, 11/23, 
and PDP11•. Each 
reduces your power, space and interface time .. . 
they simply plug into one bus slot of your CPU .. . 
and at a low cost too. 

Di log (Distributed Logic Corp.) is now the only 
firm offering you all these intelligent hard disc and 
magnetic tape products for your CPU on single quad 
size boards. 

COMMON FEATURES of Dilog products 
include• single quad size board• no external 
power or chassis ... just a cable to connect to the 
drive-you don't need anything else! The low cost 
simple designs employ proprietary sophisticated 
bipolar µPs so you benefit with • increased reli­
ability• automatic self-test including data base 
protect feature and indicator. 

NEW LSl-11 DUAL DENSITY MAGNETIC TAPE 
COUPLER, Model 00130 interfaces dual density 
(NRZl/PE) imbedded formatter tape drives• 
handles up to eight drives• emulates TM-11 * • 
handles new drive innovations, such as " streamer" 
mode• RT-11/RSX-11 *compatible• 800 CPI NRZI 
or 1,600 CPI PE formats • speeds 12.5 to 125 ips 
•transfers data via OMA facility at rates to 200,000 
characters per second• buffers data and status 
transfers between units. 

LSl-11 µP TAPE CONTROLLER, MODEL 
DQ120 emulates the TM-11 */TU10* and interfaces 
industry standard drives including both 
7 and 9 tract NAZI 1/2-inch tape drives 
with 7, 81/2or101/2" reels at speeds 
up to 112.5 ips. 

PDP-11 µP TAPE CONTROL· 
LER, Model DU120 emulates 
TM-11 */TU10* and offers you 
30-50% saving when used with 
industry standard drives. 

All Oi/og µP Products 
are Low Power, Quad Size. 

"Trademark DIGITAL EQUIPMENT CORP 

NEW LSl-11SMD/ 
WINCHESTER/CMD 
DISC CONTROLLER, 
Model 00200 inter­
faces any two 

removable media or Winchester drives with SMD 
interface• cost savings over 40% and up to 50% 
savings on power and space• soft sector format 
offers 20% more disc storage • on-board boot­
strap loader provides automatic startup • controls 
industry standard Winchester, SMD (pack), CMD 
(cartridge) drives• mix drive types• drive 
capacities to 300 MB. 

PDP·11 µP DISC CONTROLLER, Model DU100 
is an RK-11 */RK05* emulator that supports all 2.5, 
5, 10 and 20 MB industry standard cartridge class 
disc drives• expanded addressability to 40 MB. 

LSl-11 µP DISC CONTROLLER, Model 00100 
emulates RKV11 * /RK05 * and offers the same 
benefits as DU100. 

PRICING for Dilog controllers is competitive 
or lower than any product you'll find on the market 
.. . either individually or in OEM qtys. Fast delivery 
from stock to 30 days A.R.O. and solid warranty . 

COMPLETE SYSTEMS including drives also 
available. 

Write or call for detailed product performance 
data on these 6 Low Power, quad DEC-11 products, 
or soon to come new products. Distributed Logic 
Corp. 12800-G Garden Grove Blvd. Garden Grove, CA 
92643 Phone (714) 534-8950 

DISTRIBUTED 

m&nmm1111111i1i1i; 

• LSl-11 Shugart SA4000 
Winchester Controller 

• PDP-11 Magnetic Tape 
Coupler 

• PDP-11 SMD 
Controller 

• 8" Winchester 
Controllers 

NCC ANAHEIM BOOTH 3110 
CIRCLE NO. 85 ON INQUIRY CARD 
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An intelligent drive performs 
multiple-sector data transfers, automatic 
copying, formatting and initial program 
load, plus density switching and sector 
sizing-all with no more than two host 
commands. 

assigned location, the head will read the disk ID field to 
verify its location. The host must be ready to receive 
the completion signal interrupt. The CPU then address­
es the status register, reads it, examines the 8-bit 
status byte and performs retries if there is an error. If 
no error occurs, the CPU accesses the data register to 
issue the sector number and accesses the command 
register to issue the read or write command. The CPU 
must then be available to respond to a data request. It 
then selects and reads the data register. 

Fig. 2. Uncovered view of drive shows the drive electronics. 

Fig. 3. Standard "dumb" floppy disk electronics board (right) and 
separate floppy-disk-drive controller that might be used with it (left) . 

MINI-MICRO SYSTEMS/May 1980 

This last operation must be done for every byte in a 
sector within 16 µsec per byte. This becomes virtually a 
full-time job for a small CPU. But with the 6800 
intervening between the host CPU and controller chip, 
the CPU outputs a read or write command, and the 6800 
takes over. The host responds to a data transfer 
request by outputting a track number byte and a 
side/unit/sector byte, and then makes itself available 
for data transfer. The host involvement in software and 
time is significantly reduced when it does not have to 
directly manipulate the 1791. 

In the operation described, the host does not even 
have to respond to a data transfer request if the 
intelligent floppy has been provided with a data buffer, 
which is the case with the Remex drive. The 
microprocessor permits implementation of a 1024-byte 
buffer requiring only two chips beyond the 6800's 
scratchpad memory. This allows the use of a data buffer 
on the peripheral without increasing the controller 
board size significantly. The greatest benefit of the 
buffer is the reduction of timing demands on the host. 
The built-in buffer is also very important in communica­
tions operations in which the CPU cannot tolerate 
interrupts because it needs to service higher-priority 
devices. Without the onboard microprocessor, a buffer 
would have to be designed as part of the interface-a 
job that would usually fall to the system builder. 

Interface design is also greatly simplified by the 
addition of intelligence to a peripheral. First, only one 
interface is required-from the peripheral control 
electronics to the CPU-rather than one interface from 
the dumb peripheral to the controller and another from 
the controller to the CPU. And the microprocessor 
makes it simple to design the one interface required. 
Several simple programmed 1/0 designs have been 
accomplished using only nine to 12 chips. The number of 
host interface lines in the RFS4800 is reduced from 25 
(as required by a dumb drive) to 15 because many of the 
status and control lines are immediately available to the 

The capabilities of both boards, plus many more functions, are 
compactly housed in the 6800-based RFS4800 (center) . 
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Interface deisgn is greatly simplified 
by the addition of intelligence to a 
peripheral; the microprocessor makes 
it very easy to design the only inter­
face that is required. 

onboard processor for sampling or control, rather than 
requiring host computer control. For example, the 
switch to a low-current write on track 44 is handled 
locally rather than by the host computer or interface. 

The intelligent peripheral has a beneficial impact on 
software development, as well. The size of the software 
driver for the RFS4800 is reduced by an estimated 80 
percent when compared with a drive written to handle 
a floppy disk controller chip directly. The reduction of 
driver size decreases the amount of host memory 
required to store disk-controlling software, which, in 
turn, leaves far more host memory available for system 
programs. Because more system memory is available, 
1/0 is typically reduced and program operation is 
speeded significantly. This all adds up to economy for 
the system builder. 

A significant "host-relieving'' feature of intelligence 
in a floppy is the error-checking an<l retry operation. 
Checking status after a read/write operation with a 
dumb drive may require as many as 12 individual 
machine-level instructions by the host, while the 
Remex intelligent drive requires only two instructions. 
In addition, in an SSI/MSI implemented design, several 
chips are required to implement a cyclic redundancy 
check, while the controller chip performs this function 
automatically in an intelligent floppy, thus saving 
space. 

The automatic retry capability of the intelligent drive 
also reduces host computer software because the 
drive's intelligent controller electronics will do most 
retries completely transparently to the host. As part of 
the intelligent drive's retry discipline, the 6800 will 
automatically verify its track position after a seek by 
reading the track address. This permits the drive to 
recognize a "bad track" written during a format, and 
progress to the requested logical track automatically 
without the need for error-checking routines, thereby 
saving host computer intervention and time. 

Intelligent features 

Intelligence in a peripheral not only reduces the 
demands on the host computer, it also permits extra 
performance features that would be difficult with other 
system configurations. The RFS4800 offers a number of 
examples. It can read and write in any of 13 
formats-five single-density and eight double 
density-including IBM-compatible and modified for­
mats of 26, 15 and eight sectors per track. A 
46-sector-per-track, 128-byte · sector double-density 
format is also available for users who want double 
density but who have substantial investments in 
operating system software based on a single-density 
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128-byte sector size. This multiformat ability is a 
function of onboard intelligence-specifically of the 
6800 microprocessor. 

In a two- or three-byte transaction with the host, the 
processor can transfer the data byte sequence for 
each format to media. The processor transfers more 
than 9000 bytes per track to the 1791 in formatting 77 
tracks-all offline to the host. If this procedure were 
controlled by the host, a substantial chunk of computer 
time and memory would be required to send unique 
track and sector data marks, gap bytes, etc. Because 
few designers want to use computer memory for such a 
"frill," this time-and-money-saving feature is seldom 
offered in systems without intelligent peripherals. 

The RFS4800 takes full advantage of the intelligent 
drive's error-checking ability, and is equipped with 
automatic density switching, which eliminates time­
consuming error checks caused by inserting diskettes 
of the wrong density. Each drive is set up to "prefer" 
either single or double density; if a diskette of the 
unpreferred density is inserted, the microprocessor 
will perform an error-checking routine, switch the 
density and automatically read the diskette inserted. 
This could require additional discrete logic in an SSI/MSI 
controller, but is inherent to a microprocessor-based 
peripheral. 

A feature of onboard intelligence that saves substan­
tial transaction time for the systems user is the 
multiple-sector transfer capability of the RFS4800. 
Implemented by the 6800, this allows the transfer of 
multiple contiguous sectors over any number of tracks, 
from one sector to a full diskette side, with only two 
commands from the host. If this function were 
performed without the onboard processor, the host 
might have to generate read/write or seek commands 
for each sector. 

Another ability of an intelligent floppy is the 
diskette-to-diskette copy function, which is initiated in 
the RFS4800 by the host and then continues offline to 
the computer. The computer specifies with a load sector 
count the number of sectors to be copied and gives the 
starting side, unit, track and sector of the source and 
destination. The computer is then free to perform other 
functions while the 6800 microprocessor controls the 
copy. Without the onboard control, a copy would have 
to be performed by reading data into the computer 
memory from the source diskette, and then writing it 
out onto the destination diskette. 

Finally, bootstrap programs can be loaded from the 
Remex intelligent drive to computer memory with a 
single command byte. The microprocessor instructs the 
1791 to read two sectors into the onboard buffer, and 
when the buffer is full, to transfer to the host. The host 
can then execute the data as a program to load more 
data, significantly reducing the size of a key-in or ROM 
bootstrap. • 

Gary Schratz is a development engineer at the Remex 
Division of Ex-Cello-0 Corp., Irvine, Calif. 
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Push-n-pull tractors, adjustable tear bar and 1-to-9 part forms handling: all in one printer. • 
Finally, real-time forms access 

plus continuous forms output in one 
printer. Perfect for such applications as 
airline ticketing, invoicing, order prep­
aration and more. And another example 
of the expanding TermiNet 200 printer 
family's application versatility. 

No-waste, flexible forms control 
One reason: an adjustable tear bar 

that lets you use standard forms with 
different header lengths . For precise 
alignment, no paper waste and clean 
paper tear. Every time. 

More reasons: servo-driven trac­
tors that allow infinite manual adjust­
ment in both forward and reverse . A 
non-volatile electronic VFU that makes 
forms set-up easy and permits storage 
of up to 8 vertical formats. A down­
line loading option enabling you to load 
formats directly from your data source . 
Plus straight-through paper path and 
push-n-pull tractors that give you per­
fect first-to-last-copy registration. As 
well as smoother paper handling for all 
types of forms, including single-part 
paper. 

More features add up to more 
application versatility 

With TermiNet 200 printers, you 
can also get a 9 x 9 printhead for excep­
tionally legible underlining and lower­
case descenders. Two complete 96-
character switchable print fonts for 
ASCII/ APL use or your own special 
needs. A choice of Magnetic Tape or 
Edit Buffer Accessory. Plus a 100% 
duty cycle capability, excellent print 
quality at speeds up to 200 cps and low 
cost of ownership. All of which help 
make TermiNet 200 teleprinters and 
line printers the industry workhorses. 

Immediate delivery instead of 
piecemeal allocation 

Why wait months for other 
printers when TermiNet 200 printers are 
available now? When you need them. 
Mail the coupon today and find out 
how the expanding TermiNet 200 
printer family can meet your range of 
application needs and generate real cost 
savings. 

Quality that will make a lasting impression 

GENERAL. ELECTRIC 

Great 
rip-offs: 

Just one way 
TermiNet®200 
printers give 
you no-waste 
forms ace~ 

• • • Mail today to: 
J. Walsh , 

General Electric 
Company, 

TerrniNet 794-49 
Waynesboro, VA 22980. 

• 

• 

Telephone: (703) 949-1474. 

o Send me more information aboutthe 
expanding TermiNet 200 printer family. 

o Have a sales representative contact me. 

o I'm also interested in a TermiNet 200 
printer demonstration. 

Name------------
Hie _____________ _ 

Company -------------

City ______ State. ____ Zip __ _ 

Telephone --------------­
CJa_r1 c It.Jn ac na..1 1A.1.n.1 unv "Aon 



THE ASCII TERMINAL FROM 
QUALITY YOU CAN SEE FOR 
CALL FOR OUR NEW 15-DAY 
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Use with an IBM 
or non-IBM computer 

Our IBM 3101 is a simple-to­
use, versatile ASCII terminal that 
can be attached to most business 
computer systems - IBM or non­
IBM - or used to access many re­
mote computing and time-sharing 
services. 

Whether your applications are 
budgeting, engineering, financial 
planning, interactive problem solv­
ing, or even simple data entry and 
retrieval, there's a place in your busi­
ness for the 3101. Prices start at just 
$1,295 for the character transmission 
models. 

If you're now using a hard-copy 
terminal to perform computer-based 
inquiries or calculations, the 3101 can 
display your information faster on a 
high-resolution video screen. And if 
you're currently using a display, 
compare it to the 3101. We're so con­
vinced of its high quality that we're 
offering a 15-day trial so you can see 
for yourself. 

Order it with 
a toll-free phone call 

You can order a 3101 by just call­
ing our toll-free number. In the conti­
nental USA, call 800-431-2670. In 

New York, call 800-942-1918. In 
Alaska, Hawaii and Puerto Rico, call 
collect 914-696-6840. You'll talk to a 
specialist who can take your order or 
answer your detailed questions. De­
livery of the 3101 can be as soon as 45 
days. 

Out of the carton and 
into operation 

When the 3101 arrives, you sim­
ply connect three modular elements 
- the display, the logic element and 
the keyboard- plug it in, position the 
setup switches and put it into opera­
tion. It takes just a few minutes. The 
3101 weighs 38 pounds so you can 
move it easily. 

Human engineering 
inside and out 

' . . . . . . . . .. . ~ ~ ~ 

.. . . .. . ' . . . ~ . - . .. 
- "• •If • • • v ' "'o < • 

.. • , ' .. 'f ~ .,, q ' 

• • 
The 12-inch diagonal screen can 

be swiveled and tilted to cut interfer­
ence from overhead lighting. It dis­
plays a maximum of 1, 920 characters 
in 24 lines. You can select green char­
acters on a black background or 
black on green. And there's a detach­
able contrast-enhancing filter to re­
duce glare. 

A low-cost printer, too 

You can couple our 3102 printer to 
the 3101. You'll have the double con­
venience of displaying all your infor­
mation, while capturing a hard copy 
of the data being displayed. The 3102 
printer is lightweight and priced at 
just $1,295. 

Selected specifications 
and prices 

There are two 3101 configura­
tions: character transmission and 
block transmission. Character trans­
mission lets you use it like a teletype­
write1: Block transmission provides 
sophisticated editing capabi lities, 
such as insert/delete and full cursor 
control, along with field functions 
like blinking, high intensity and pro­
tected fields. Both models can gener­
ate all 128 ASCII codes. 

Accessible setup switches in the 
keyboard let you select functions 
such as line speed, parity, scroll and 
reverse video. The movable key­
board is much like the IBM 
Selectric.'™! 

The prices for the display termi­
nal start at $1,295 for the character 
transmission model, and $1,495 for 
the block model. Volume procure­
ments can save you up to twenty per­
cent for either configuration of the 
terminal. Prices and current sched­
ules subject to change. 

Call 800-431-2670 (in N.Y. 800-942-1918) or send the coupon. 

,-------------------------, 

I BM I IBM Data Processing Division =:.=-:-:, ==. E I 
I National Marketing Center : :-:. === I 

1133 Westchester Avenue = =-= ":" = 00 • I White Plains , NY 10604 Data Processing Division I 

0 U RSELF. I I'm interested in these exciting new IBM products. I 
. I D Yes, send me more information and an order form. D Call me with information. I 

• I Name Title I 

TRIAL 
I Company I 
I Address --- I 

• I City State Zip Phone -- I 
L~ _____________________ __}fMS~~ 

CIRCLE NO. 87 ON INQUIRY CARD 
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• 1na 
Big power 
small package . 

'lhe308 
Data Analyzec 
From Tektronix. 

'Eie new 308 Data 
Analyzer packs an impres­
sive array oflogic analysis 
capabilities inside its trim, 8 
pound ( 3 .6 kg) frame. For 
instance , it operates in the 
serial and signature modes as 
well as parallel state and 
timing. And samples both 
synchronously and asyn­
chronously up to 20 MHz. 
With a variable voltage 
threshold that covers all logic 
families in addition to TTL. 

'!Wo separate memories, 
acquisition and reference, 
allow automatic data com­
parisons. If there's no data 
difference, the sampling 
process is repeated until a 
discrepancy appears. And the 
acquisition memory can be 
automatically searched for 
any given word. 

Word recognition can be 
up to 25 bits and includes an 
external output to trigger 
other instruments. And the 
trigger itself can be delayed 
up to 65 ,535 clock pulses past 
the trigger point. The 308 
features a latch mode (5 ns), 
a memory "window" to let · 
you closely examine portions 
of the memory and state 
tables which are displayed 
in binary, hex and octal. 

The 308 Data Analyzer, 
from Tektronix. Performance? 
Uniquely versatile. 
Size? Conveniently compact. 
Price? Exceptionally reason­
able. 

If you're interested, contact 
your local Tektronix field 
office, or write us at: 

U.S.A. 
Tektronix , Inc. 
P.O. Box 1700 
Beaverton , O R 97075 
Phone: 503/ 644-0161 
Telex: 910-467-8708 
Cable: TEKTRONIX 

Africa, Europe 
MlddleEaat 
Tektronix lnt'I, Inc . 
European Marketing Center 
Postbox 627 
1180 AV Amstelveen 
The Netherlands 
Telex: 18312 

Asia, Australia, Canada, Central 6' 
South Amerlca,japan 
Tektronix , Inc . 
America's/ Pacific 
P.O. Box500 
Beaverton , OR 97077 
Telex: 910-467-8708 
Cable: TEKTRONIX 

TektronOO 
COMMITTED 10 EXCELLENCE 

For Immediate action, dial our toll free automatic 
answering service 1-800-547-1512 



DATA 
COMMUNICATIONS: PART Ill 

Optimizing 
computer access 

in multi-user systems 
ROGER L. EVANS, Micom Systems, Inc. 

Getting by with fewer ports than terminals 

This article is the last in a three-part series on data 
communications, taken from the notes for Micom 
Systems' new seminar, "Data Communications for 
Minicomputer Users." Part I (MMS, March, p. 97) 

discussed the types of data terminals, the terminal-to­
computer connection, communication protocols and 
modems. Part II (MMS, April, p. 114) covered multi­
plexors and their use in cutting line costs. 

Last month's installment of this series (MMS, April, 
p. 114) discussed ways of enabling more than one dumb 
terminal to communicate with a computer over a single 
data line. It was taken for granted that there would be 
as many computer ports available as terminals to feed 
them. In practice, however, that assumption is often 
false. A processor can support only a limited number of 
ports, and a user might want to economize by not 
installing as many of them as the machine can handle. It 
can easily turn out, especially in a commercial 

·time-sharing system, that the number of terminals 

seeking access to the computer exceeds the number of 
ports available to accommodate them. 

One benefit of a true communication protocol, 
supported in software on the host computer, is that it 
enables polling of multiple terminals from a single 
computer port. The trouble with this solution is that it 
requires special software. 

Port concentrators 

In a statistically multiplexed system, the problem can 
be partially overcome by port concentrators, which 
reduce the host software requirement by more than 
half. A port concentrator functions as a single-channel 
master ~tatmux (statistical multiplexor), enabling a 
computer port to communicate with multiple channels 
attached to a remote statmux using a simple asynchro­
nous or synchronous protocol (Fig. 1). Transmissions to 
and from the computer consist of simple lines of text, 
preceded by a terminal address. 

Modems: 300-9600 bps 

Asynchronous 
or Synchronous 
1200·9600 bps 

f 
Full-duplex 
data link 

f 
Multiple 

channels for 
data terminals 

50·9600 bps 

Fig. 1. A typical port concentrator configuration. A port computer must provide a terminal aadress for each outgoing 
concentrator acts much like a statistical multiplexor, except that it message and be able to recognize the terminal addresses attached 
does not receive from or transmit to multiple computer ports; all data to incoming messages. The port concentrator performs all other 
enters and exits through a single port. For that reason, the host communication tasks for the host. 
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A port concentrator functions as a 
single-channel master statmux, enabling 
a computer port to communicate with 
terminals attached to a remote statmux. 

All data flow between statmuxes is in numbered 
blocks, each terminated by a 16-bit cyclic redundancy 
check (CRC) character. The port concentrator assumes 
full responsibility for the complex task of error control 
and transfers to the host computer only error-free 
blocks. It also performs any buffering necessary to 
handle data backups during retransmissions or tempo­
rary line outages on the link to the remote statmux. 

The port concentrator also assumes responsibility for 
synchronization with the remote statmux. This is 
necessary even when no data is being transmitted, to 
ensure rapid response and minimum delay when there 
is data to send. Without a port concentrator, this need 
for constant synchronization might impose a significant 
burden on the host computer. 

The port concentrator's sole disadvantage is that it 
requires special software support. This is unavoidable, 
however, if all terminals sharing the port must be on 
line at all times. But for applications that involve a 
"session," in which a terminal need only be on line for a 
few hours at a time, other solutions are available. 

One of these solutions is dial-up access, which uses 
the standard voice-telephone network to link terminals 
to the computer. It enables a large number of terminal 
users to contend for a smaller number of computer 
ports on a first-come-first-served basis, with the 
telephone rotary providing a busy signal when all ports 
are in use. In a typical time-sharing application, the 
contention provided by the telephone rotary enables 
support of as many as four terminals per port, on 
average, yielding considerable savings in port hard­
ware and much better use of the ports that are 
installed. 

Dial-up access also enables users to access ports 
connected to different computers. Fig. 2 shows a 
facility with two HP 3000 systems for business 
applications and one DEC system supporting time­
sharing, each with 16 ports. Each computer is assigned 
to a separate telephone rotary group, so that any 
terminal can access any of the three services by dialing 
its telephone number. 

The disadvantages of dial-up access result from the 
fact that the dial-up network was designed for 
telephones, not data terminals. Its performance 
limitations and expense are sometimes intolerable. 

In the past, dial-up access was a very cost-effective 
connection method, because the telephone companies 
based their tariffs on voice usage. A typical telephone 
call lasted from three to five minutes, and the company 
based its billing on the number of completed calls. With 
the growing use of the switched telephone network by 
data terminals, the length of a typical call has greatly 
increased. Many terminal users dial a computer in the 
morning and remain connected throughout the business 
day. The telephone companies decided to penalize 
terminal users by implementing a new tariff, under 
which local service by business users is measured in 
increments of five minutes or less, with a single 
message-unit charged for each increment. The conver­
sion to single message-unit rate timing will eventually 
affect all parts of the u. s. 

Single message-unit rate timing does not affect users 
with in-house PABX or Centrex service. But the long 
duration of terminal-computer conversations, which 
caused the telephone companies to seek a new tariff, 
also causes bottlenecks in PABX systems, whose design 
criteria are also based on the expectation of many short 
calls rather than a few long ones. Use of a PABX for 
computer access may not be as "free" as it appears; it 
may result in the need for a larger PABX long before 
voice traffic warrants it. 

Another potentially expensive characteristic of 

Telephone Rotary 
582-2000 (16 lines) 

Telephone Rotary 
582-2017 (16 lines) 

Telephone Rotary 
582-2033 (16 lines) 

--------------·----.---------·-

. 
• • • . 

. . 
----·---------·-
------------·---

Terminal Population 

-----------·-----

Fig. 2. Dial-up access provides contention for available ports, and port selection via use of different telephone numbers for differBnt systems 
or groups of ports. 
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HP-3000 
SYSTEM 

#1 
} 

PORTS 
CLASS 

1 
Telco Metallic Circuit 

HP-3000 
SYSTEM 

#2 } 

PORTS 
CLASS 

2 

Twisted Pair Private Wire 

Leased Telephone Line 

Telco Dial-Up Line 

PORT 
SELECTOR 

Rotary - - - - - - - - - - - - - - - - - - -

DEC PDP-11 
SYSTEM } 

PORTS 
CLASS 

3 

Leased 
Telephone Line 

Four-Wire Private Circuit 

~Neutral Current-Loop Interface, 20· or 60-mA~ 
Fig. 3. A typical port selector configuration. 

dial-up access is that it demands the use of modems, 
even for terminals at the computer site within a short 
distance of the CPU. Direct terminal connection, even if 
it requires the use of line drivers or local data sets, can 
provide savings by eliminating modems. 

The main performance restriction is on transmission 
speed. A dial-up connection uses a two-wire line, and 
the maximum speed for full-duplex data transmission 
over two-wire circuits is 300 bps, or 1200 bps with the 
more expensive Racal-Vadic VA3400 or Bell 212A 
modems. 

A particularly frustrating problem with dial-up 
access is that it normally implies that some callers will 
be answered with busy signals at peak periods. 
This gives rise to "panic dialing'' as frenzied callers 
repeatedly attempt to assert their right to the next 
available line. 

An alternative approach is to use a port selector to 
control and coordinate terminal access to a computer 
facility. Such a device can integrate dedicated terminal 
connection with dial-up access, if required, providing 
the advantages of both without the disadvantages of 
either. 

The port selector is installed between the computer 
(or computers) and the terminals (Fig. 3). Like the 
telephone rotary, it provides first-come-first-served 
contention between terminals for the available comput­
er ports. But unlike the telephone rotary, this facility is 
available to all terminals, whether their connections are 
dial-up or dedicated. 

In the simplest applications, all terminals are in 
contention for all ports, but the ports may also be 
partitioned into "classes" to provide contention for each 
of several computer systems. When multiple port 
classes are defined to the port selector, the user enters 
the desired class (i.e., computer system) from his 
terminal keyboard, rather than dialing a different 
telephone number for each system. 

MINl·MICRO SYSTEMS/May 1980 

The heart of a port selector such as Micom's Micro600 
(Fig. 4) is a time-division switch-a solid-state 
electronic version of the electro-mechanical crossbar 
switch used in most conventional telephone exchanges. 
The time-division switch operates under the direction 
of a microcomputer, which controls all connections and 
disconnections. Once a connection is established, 
operation is completely transparent. The time-division 
switch transfers data directly from terminal to port at 
very high speed: the microcomputer controller is 
activated again only when the connection is to be 
broken. 

To the computer port, the selector may appear either 
as a dedicated terminal or as a modem emulating the 
full answering sequence of a Bell 103 modem. Each port 
interface on the selector has a class defined in the 
selector's control memory. This class definition can be 
modified at any time. 

Terminals can be connected to the port selector by 
direct cabling or by line drivers, local data sets or 
modems on dial-up or leased lines. If the selector is a 
Micro600, the terminal operator requests connection by 
depressing any key on his keyboard. The Micro600 
responds with the prompt message CLASS=, to which 
the operator responds with the desired class number. If 
the Micro600 can make a connection to a port of the 
specified class, it transmits GO to the terminal. If 
unsuccessful, it transmits BUSY, UNAVAILABLE, UNAS­
SIGNED, UNAUTHORIZED or WRONG SPEED, as appro­
priate. If all ports are busy, the operator may elect to 
"camp on," or wait in line; the Micro600 automatically 
displays the number of terminals ahead of him and 
transmits a GO message as soon as it is his turn. 

The Micro600 disconnects a terminal when its port 
interface sees that the computer port has dropped the 
data terminal ready interface signal, when it detects a 
"break" from the terminal or after a specified period of 
inactivity. 
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TOUCH 
From Carroll Manufacturing 

The Terminal with the Added Touch 

Carroll's Touch Terminal, based 
on the Datamedia Model 3025A, 

provides a man / machine interaction that 
is natural, friendly, fast and accurate . By merely 
touching the display surface, the user can view and 
select points of interest. 

Carroll's Touch Input System utilizes the scan­
ning infrared beam technology which is im­
plemented by surrounding the display area with 
LED emitters and phototransistor detectors in 
such a way as to produce a grid of infrared light 
beams. Whenever both an X and Y beam have 
been detected as broken, the coordinate informa­
tion is transmitted to the host computer. 

Designed for a wide variety of applications, the 
system requires no special operator training. 
Touch targets can be located anywhere on the 
display and more than one touch point can be 
assigned to the same option. Input errors are 
eliminated because only the valid options at each 
step need to be displayed. 

Carroll, the leader in touch technology, has 
been designing and manufacturing touch systems 
since 1974. The ex~erts at Carroll can develop a 
custom touch input system to your specifications. 

Call or write today to find out how quickly and 
easily you can have data at your fingertips with the 
Carroll Touch Terminal, or order Conversion Kits 
for your existing Datamedia Terminals. Informa­
tion on the Commodore PET Touch System is 
also available. 

CARROLL'S TOUCH TERMINAL 
For versatility, for reliability, for 
simplicity - no other system can touch it. 

1212 Hagan Street 
Champaign, Illinois 61820 
(217) 351-1700 

CIRCLE NO. 88 ON INQUIRY CARD 

With a port selector, terminal 
connections can be made as 
cost-effectively as possible for each 
terminal, without restricting the freedom 
of any terminal to access any port. 

Fig. 4. Micom's Micro600 port selector. 

The contention facility provided by a port selector 
reduces the number of computer ports needed to 
support a given number of terminals without requiring 
dial-up access. A port selector can also provide 
multiple-computer access for dedicated dumb termi­
nals, or can restrict access to certain computer ports 
from certain terminals. It can also operate indepen­
dently of the computer to transmit special messages to 
terminal users to advise of system problems and 
scheduled restoral of service after downtime. 

With a port selector, terminal connections can be 
made as cost-effectively as possible for each individual 
terminal, by direct-interface cable, limited-distance line 
driver or local data set or by modem over dial-up or 
dedicated lines, without restricting the freedom of any 
terminal to access any computer port. In addition, the 
selector can maintain usage statistics, enabling the 
computer manager to monitor usage of each group of 
computer ports. The port selector thereby enables 
proper access management and significantly improves 
the manager's ability to ensure optimum service to all 
terminal users, while keeping port costs minimal. • 

Roger L. Evans is marketing vice 
president of Micom Systems, Inc., a 
Chatsworth, Calif., manufacturer of data 
communications equipment. 
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Introducing 
VANGUARD I. 
Simple. 
Reliable. 
Economical. 
To create better back up storage for the 
office systems of tomorrow, we rethought 
the role of the cartridge disk drive. 

We wanted a totally new cartridge drive 
that would satisfy systems requirements 
for backup store and audit trails. 

That would meet the needs for working 
and archival storage in small business 
systems. 

That would offer the compactness 
needed for desk-mounted peripherals. 

That would provide a high speed single 
storage system at a price that would give 
systems designers something to think 
about. 

The result was the cartridge drive for the 
systems of the 80's- VANGUARD I 

We built VANGUARD I 24 inches deep 
for in-desk or rack mounting. We gave it a 
capacity of up to 20 megabytes and a stand­
ard cartridge disk interface for industry­
wide compatibility. 

To make VANGUARD I easy to maintain 
and service, we built it in simple modules. 
That makes maintenance a matter of min­
utes instead of hours. (VANGUARD I can 
be broken down into subassemblies in less 
than seven minutes, reassembled quickly 
with minimum tools.) 

And to reduce the need for maintenance 
we gave it an air moving system designed 
for maximum cleanliness and minimum 
temperature rise in the media chamber. 

VANGUARD I is everything we think a 
cartridge disk drive should be. Simple. 
Reliable. Fast. Universally compatible. 

Call or write today for a preview look. 
And let us know what you think about our 
rethinking . Perkin-Elmer, Memory Products 
Division, 7301 Orangewood Avenue, 
Garden Grove, CA 92641 . Call toll 
free 800-631 -2154. In California, call 
(714) 891 -3711 . 

PERKIN-ELMER 
CIRCLE NO. 89 ON INQUIRY CARD 
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Microprocessor based with 
powerful editing features 
and an exclusive card 
reader keyboard option . 

SERIES 570 
The most powerful of the 
Series 500 Terminals 
offering the Series 510 
Features plus Editing . 
Buffered Hard Copy 
Output and Extra Pages 
of Memory 

OUR NEWEST MEMBER 
THE SERIES 510 
•Microprocessor/LSI Design 

• lntergrated numeric pad 

• Cursor positioning 

• Buffered and conversational 

• Upper and lower case 

• 5 video attributes 

•Character/line/page transmit 

• Protect 

• Attached or detached 
keyboard 

• 18 off the shelf IC's 

• Extremely competitive 
rice See us at NCC 

MINl-TEC' SERIES 
Buffered and conversa­
tional CRTS supporting 
forms and blinking fields. 

SERIES 400 
Versatile application 
oriented CRTS offering 
popular editing features 
and a host of specialized 
interfaces. 

CIRCLE NO. 90 ON INQUIRY CARD 

DISTRIBUTOR 
INQUIRIES 

WELCOMED 
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Reliable file backup 
on low-cost cassettes 

VINCENT C. JONES, Hewlett-Packard Co. 

Here's how users of small business systems can avoid 
big backup costs by using inexpensive audio cassettes 

Computer professionals or managers of small busi­
nesses who use a floppy-disk-based microcomputer 
system quickly discover an expense they may not have 
anticipated: the cost of extra diskettes for program and 
data backup. Only the desperate or naive have 
sufficient faith in floppy-disk hardware and operating 
systems to rely on a single copy of a program or data 
base. 

For the user of a relatively inexpensive small 
computer who doesn't have time to recreate weeks of 
work, the question is not, "Do I need file backup?" but 
rather, "How do I get adequate file backup at minimum 
cost?" Low-cost audio cassettes can be an effective 
answer in cost-critical backup applications, as long as 
adequate software is provided. 

The alternative backup selections include additional 
diskettes, certified digital tape and top-quality audio 
cassettes, any of which may be appropriate for 
applications in which cost is not a major concern. But a 
viable backup (or fail-safe) system for a small-business 
computer has to combine convenience with reliability 
and cost effectiveness. When these characteristics are 
all carefully weighed, low-cost audio cassettes can 
provide enough incentive to use them iftheir limitations 
can be overcome. 

Assessing the alternatives 

Among the alternatives, diskettes provide conve­
nient backup as long as at least two drives are available. 

Fig. 1. Bits affecting each parity bit. 

MINI-MICRO SYSTEMS/May 1980 

Besides their cost, however, they suffer from one 
critical weakness. Being the same medium as the active 
system diskettes, they are subject to the same 
environmental failure mechanisms as the files they are 
intended to protect. Even worse, a single error in any 
directory block can render an entire diskette unread ­
able, increasing costs with the need to back up the 
backups. 

Digital cassette recorders-another alternative­
come in two classes: good and cheap. But good digital 
recorders, which provide all the features required for a 
complete fail-safe system, generally are even more 
expensive than using diskettes. Consequently, their 
use is restricted to specialized applications in which 
backup on diskettes is impractical for physical, rather 
than monetary, reasons. 

Both low-cost digital recorders and audio recorder 
data interfaces exhibit three primary characterisitics: 

1. The ability to use consumer quality audio rather 
than certified digital cassettes; 

2. The inability to incrementally read a single byte or 
block of bytes from tape (i.e., the software must keep 
up with the tape data rate at all times); 

3. A relatively poor bit error rate-in the range of 
10- 4 to 10- 6• 

The need for the software to keep pace with the tape 
data rate, plus the poor bit error rate inherent in 
low-cost cassette mass storage, are chief among the 
earlier-mentioned limitations that have to be overcome, 
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Audio cassettes can be an effective 
answer in cost-critical applications, if 
adequate software is provided. 

with the bit error rate being the critical problem. 
Although that error rate may not seem especially poor, 
it translates into a probability of failure greater than 10 
percent every time a mere 1350-byte file is restored. 
Clearly, a backup system that works less than 90 
percent of the time can't be fail-safe. 

By using the algorithms in this article, however, the 
typical bit error rate of 10-5 can be improved to 10-9

, 

while the chances of any error going undetected are so 
small as to be dominated by processor and memory 
failures. This level of protection requires 377 bytes to 
be recorded on tape for each 256 bytes of data. 
Significant CPU resources are also required. It can take 
as much as 40 msec. to detect, locate and correct all the 
errors in a single 16-byte block of data using an 8080 
microprocessor running at 2MHz. 

The other limitation-the necessity to process 
characters synchronously without being able to reliably 
stop or start the data flow-is easily surmounted. Data 
can be processed in fixed blocks, and the time required 
for processing during readback can be provided during 
recording. Even though this slows recording and 
restoral, the penalty exacted by always allowing for 
worst-case timing possibilities does not need to be 
excessive. However, the faster the recorder interface, 
the higher the percentage of time lost to overhead. For 
example, the 8080 FAILSAFE program developea and 
used by the author allocates 24.4 sec. for processing for 
every 4096 data bytes. Total overhead, including all 
coding bytes, is slightly more than 50 percent using a 
1200-bps interface. While this may not seem efficient, it 
is very cost-effective. A standard 50¢ C60 audio 
cassette will hold nearly 225K bytes of data-almost the 
entire contents of a standard floppy disk. 

Coding theory decoded 

The key to lowering the bit error rate lies in coding 
theory. The fundamentals of coding theory are not 
nearly as esoteric as most people believe. It is based on 
the sorting of objects into categories and labeling each 
object with its category. For example, the front ofa car 
is labeled with headlights, the back with taillights. If 
you're driving, all cars in front of you in your lane 
display the same label, or code-taillights-because 

Fig. 2. Interleaving for full byte correction. they are all in the same category; they are headed away 

0 0 o---. 
a. General encoder of degree m. 

Fig. 3. Shift register logic of a cyclic redundancy check (CRC) recorder. 

152 

9m 

IN 
Q>--------'---1.i 

OUT 

MINI-MICRO SYSTEMS/May 1980 



0105 0 20 6 '0 30 7 

0 60 0 7p p 
mi nj ok pl m nj ok la mb nc od 

Fig. 4. Shift register contents for eight successive data bits. 

from you. Suddenly the car ahead displays headlights. 
Something is amiss. Either the label is incorrect, and 
some maniac is backing up at 55 mph, or the code label 
is correct, and the vehicle is in the wrong lane. Either 
way, the mismatch between observed code (headlights) 
and desired category (heading away) instantly alerts 
you that an error exists and corrective action may be 
required. 

In communications, the coding applied by the 
originator can be considered a supplementary label that 
helps the receiver interpret the message. The chief goal 
of coding theory is to find labels that provide the best 
protection with the least effort. The use of coding is 
normally a three-step procedure. The originator 
examines the message (data), attaches a descriptive 
label (code word) and transmits both to the receiver. 
But transmission can introduce errors into the message 
and label. The receiver examines the message, 
determines the appropriate descriptive label and 
compares it to the label provided. If they do not match, 
an error has been detected. If they do match, one of two 
things has occurred: either the data is error free, or it is 
so badly garbled that the label matches anyway. 

Going one step further, we can forbid the use of some 
labels, and thereby correct errors instead of just 
detecting them. By carefully selecting which labels are 
still permitted, the following situation is created. If an 
error occurs, the label will be changed slightly, but not 
enough to be close to any other legal label as it is to the 
correct one. By looking at the difference between the 
correct label and the calculated label, it is possible to 
determine what is wrong with the message and fix it to 
yield the proper label. How well this scheme works 
depends upon how far apart the legal labels are from 
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each other. There must be at least two forbidden labels 
between any possible pair of allowable labels to 
determine which valid label is the correct one. 

How does this help improve the reliability of cassette 
mass storage? First, take an error-correcting code and 
apply it to the data. By careful selection of the coding 
used, most common readback errors can be corrected 
automatically. Those that get through are detected by 
an overall error-detection code. 

Error-correction coding 

The vast majority of tape-read errors can be 
corrected by using a single bit-error-correcting Ham­
ming code. This code applies simple parity checks to 
five different selections of eight bits each in the 16-bit 
data block. These five parity bits are then appended to 
the 16 data bits to form a 21-bit code word. The bit 
selections used to determine each parity bit are shown 
in Fig. 1. 

The actual bit combinations used are arbitrary as 
long as two conditions are met: No two data bits may 
affect exactly the same parity bits, and every data bit 
must affect at least two parity bits. The former 
condition forces any data bit error to be reflected by a 
unique change in parity bits, while the latter allows 
detection of a parity bit that's in error. These two 
conditions determine the maximum number of data bits 
that a given number of parity bits can protect from 
single-bit errors. In our case, five parity bits provide·32 
possible combinations, yielding 31 possible ways the 
check code can differ from the correct check code. Five 
of these correspond to check bit errors (remember, we 
are allowing only one bit in the entire block to be in 
error), and the remainder can each be coded to identify a 
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The poor bit error rate of audio 
cassettes can be greatly improved by 
using these algorithms. 

Fig. 5. CRC value before and after one full data byte. 

different data bit in error. So the five check bits are 
capable of single-bit error correction of as many as 26 
data bits. Extension to any number of check bits yields 
the familiar formula for single-bit error correction, 

n = 2m - m - 1, 

for the number n of data bits protectable with m check 
bits. 

Unfortunately, with many audio cassette interfaces, 
errors are not random isolated bit errors. Usually an 
entire 8-bit byte is in error. Interleaving is used to 
overcome this problem. As shown in Fig. 2, the 
Hamming code is interleaved eight times so that each 
bit in a byte is protected by a different set of check bits. 
As long as only one byte in the 21-byte block is affected, 
any number of bit errors will be fully corrected. 
Performance is actually better than this because bit 
errors can be scattered over more than 1 byte as long as 
there are not two or more bits in error in the same code 
word. 

The same procedure is used for both code generation 
and code checking. The individual parity calculations 
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can be decomposed into a series of exclusive-or logic 
operations. If the individual bit codes are interleaved so 
that bit position in each byte is consistent, the 
necessary parity calculations can be done for all eight 
code words in parallel, with no bit manipulations 
required. Fig. 2 shows how the first bit in each byte can 
make up one 21-bit code word, the second bit in each 
byte, another code word and so on. This considerably 
simplifies software implementation, with negligible loss 
of effectiveness. 

To generate the check bytes, they are initialized to 
zeros and the code-calculation routine executed. On 
readback, the code-calculation routine is executed with 
the check bytes set to the values read from the tape. If 
no errors have occurred, the check bytes will all be 
zero. Any errors in either data or check bytes will 
result in one or more check bits being set, and it will be 
necessary to locate and correct the error(s). The check 
bits for each code word are assigned values, then 
summed to determine if there are any errors in that 
column. This is termed calculating the syndrome. As 
the syndrome for each column is calculated, a syndrome 
table is checked to determine which bit, if any, requires 
correction. That bit is then complemented to return it 
to its correct value. Because we are using a code 
capable of protecting 26 data bits, some syndromes are 
impossible to obtain unless at least two bits are in 
error. When one of these is detected, further 
processing is futile. 

Error-detection coding 

To protect against undetected or misidentified 
errors, data can also be protected by a cyclic 
redundancy check (CRC) code. CRC coding is a popular 
error-detection method for a number of reasons. The 
most important are its high efficiency in number of code 
bits required for a given level of protection, and its 
extremely low-cost hardware implementation; it re­
quires only a shift register and a few gates-Fig. 3 . 

Logically, CRC code generation is simple long 
division. The entire stream of data bits is considered 
one huge binary number. This number is divided by a 
second number, called the generating polynomial, and 
the remainder from this division is the CRC code for that 
data stream. Careful selection of the generating 
polynomial provides codes that approach the theoretical 
optimum performance from a given number of check 
bits. The generating polynomials can also be optimized 
to detect nonrandom errors or to match other special 
conditions. 

Because neither bit-oriented shift register emulation 
nor multiple-precision long division is efficient on 8-bit 
microcomputers, yet another approach to CRC calcula­
tion is required. Taking advantage of the full byte 
orientation of the cassette data, the effect of eight 
successive bits of data on the encoder logic of Fig. ab is 
tabulated, bit by bit, in Fig. 4. Fig. 5 summarizes the 
results and some of the simplifications made possible by 
grouping terms. All the calculations required to encode 
a full byte's contribution to the CRC can be reduced to 
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Send us $ 11,000 and the RMOZ 
Disk Drive and Controller from 
your PDP-11, or $13,000 and 
the RM03 Disk Drive and Con­
troller for your PDP-11 /70-you 
pay the shipper - and we'll send 
you two brand new CDC 97 62 
Disk Drives and Controller. 

What's In It For You? 
Plenty! For starters, you 're getting two brand new 
67.4 megabyte disks for less than half the price of 
a second drive from DEC; you 're getting quality 
products from the same place DEC gets its 
RM02/ RM03, Control Data Corp ; and you 're get­
ting totally software-compatible units, to boot. 

What's The Catch? 
There isn 't any ; the two 9762 's we ship completely 
replace the drive you send us without any 
modifications. If you 're thinking the " Sting " is in 
the software, forget it. Our two CDC disks will play 
your software exactly like your old DEC drive with­
out any fixes to the code, either. 

Want More Megabytes? 
If 67.4 megabytes more storage isn 't enough , send 
us an additional $8000 with your trade- in, and we' ll 
ship you three new CDC 9762's for a total of 202.2 
megabytes. Want more? Or you 've got nothing to 
trade? Just send us $8K apiece, and we' ll send you 
as many 9762 's as you want. 

If you think this is a put-on , call us ; we' ll tell you 
how we do it, and answer any questions you have 
on installation, service, and other DEC hardware. 

(408) 732-4523 
Your second source for DEC equipment. 

~est C!Coast 
(!Computer 

<fxcbange lfnc. 
248 Sobrante Way, Sunnyvale, CA 94086 

Telephone: (408) 732-4523 (408) 732-4524 •RM02/RM03 and DEC are registered trademarks of Digital Equipment Corporation 
·cDC is a registered trademark of Control Data Corporation 
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Vector graphics. OEM prices. 

Now, with Grinnell 's GMR-37 graphic display 
systems, you can have the resolution and input 
advantages of dot matrix television for about 
the same price as more limited character­
based systems. 

And, every GMR-37 display is a complete 
operating system: display generator, MOS 
refresh memory, vector and rectilinear graph­
ics, alphanumerics in 4 sizes, bi-directional 
RS-232 computer interface and RS-170 video 
interface. Systems, including power supplies, 
are housed in a 7", rack-mountable chassis 
and drive standard closed circuit monitors. 

Four basic GMR-37 models can be tailored 
to fit into almost any computer-based system. 
Here are just a few examples. (Prices are 
F.O.B. San Jose, and quantity discounts are 
available. TV monitors are extra.): 

GMR 37-20: $3700 
256 x 512 resolution, one channel RGB color 
plus blink. (Two channels: $4500) 

GMR 37-30: $4500 
512 x 512 resolution, one channel RGB color 
plus blink. 

GMR 37-60: $4700 
1024 x 1024 resolution, one channel B/W. 

In addition, you can also have several 
economical options: independent cursors, joy­
sticks, keyboards, special character sets and 
16 bit, plug-compatible parallel minicomputer 
interfaces. 

Further, if you ever want to move up, Grinnell 
has a complete line of larger systems-all 
software compatible with the GMR-37-to do 
things like animation, image processing and 
real-time frame grabbing. 

So, if quality graphic displays are important 
to your product, look at the GMR-37 line. For a 
quotation on the system that meets your 
specific requirements, call or write. 

GRINNELL SYSTEMS 
2159 Bering Drive, San Jose, California 95131 (408) 263-9920 
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The key to lowering the bit error rate 
lies in the coding theory. 

7-byte-wide exclusive ors and five multiple-length 
shifts. CRC calculation for a 256-byte data block 
requires less than 20 msec. on a 2MHz 8080. 

When reading data back from tape, the Hamming 
code must be evaluated first to permit correction of 
errors in the data. The corrected data can then be 
checked to see if it generates the CRC originally 
recorded. If the CRC codes match, the data can be 
assumed to be valid. A good 16-bit CRC will detect more 
than 99. 998 percent of all blocks that are in error. 

Data synchronization 

To allow reading from an unknown starting point on 
the tape, the start of each block must be flagged. The 
typical scheme of using a series of all ones or all zeros is 

Fig. 6. Sample block header format. 

inadequate where high reliability is required in the 
presence of read errors. All the coding in the world will 
not help if just a single bit that's in error prevents 
location of the start of data. Any flag that is based on 
repetition of a single byte, and the change to a different 
value, to signal the start of data further suffers from 
the requirement that. the first byte of data must differ 
from the flag byte value. 

Coding theorists have shown that the best possible 
flag sequence to use on a channel subject to random 
errors is a random number. It is also probably the most 
cumbersome. Assuming that a 20-byte key is being 
used, the last 20 bytes read from the tape must be 
compared with the desired key. As each byte is read 
from the tape, it is shifted into the lead byte position, 
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and all previous bytes are shifted down one, with the 
oldest byte being discarded. Each byte is then 
compared to the corresponding byte in the synchroniza­
tion key, and the number of bits that differ is counted. 

On the 8080 microprocessor, counting these bits 
limits the maximum tape data rate. If the byte string is 
not a key sequence, an average of half the bits (80) will 
be different. By allowing a few (less than 10 percent) of 
the bits to differ, the effective length of the key is only 
slightly reduced, while its tolerance to data errors is 
increased so that it ceases to be a factor in determining 
the readability of a tape. Even with a bit error rate as 
bad as 10-3

, less than one legitimate key in 1012 will be 
missed. In the extraordinary circumstance of an invalid 
key being used for synchronization, files are still 
protected by the need for a valid header and CRC code. 

Data formatting 

The third requirement for a viable backup system, 
convenience, also requires appropriate tape formatting 
during recording. Ignoring the need to arrange the 
data in blocks to apply error correction and detection 
codes, a straight dump of data from disk to tape is only 
marginally useful. Data could be lost every time the 
program stopped to write data to the disk, while the 
logistics to keep track of which files were where on 
which tapes defies imagination. 

Based on the speed of his tape interface, the author 
chose a format of blocks of 256 data bytes protected by 
a CRC. Each block is subdivided into 16-byte subblocks 
for protection by the Hamming code. A 16-byte header 
block, also protected by a Hamming code, precedes 
each data block to identify it. Retries after block read 
errors are simplified by supplying a complete header 
with each data block. The header format used is shown 
in Fig. 6. The first nine bytes after the synchronization 
key identify the file. The block sequence number 
insures that blocks are not skipped, and permits 
backing the tape to try again after a read failure. The 
format field distinguishes the end of a file block from 
normal data blocks; the data byte count is the number 
of bytes of data included in the CRC code. The CRC code 
is calculated only on the first 14 bytes of the header and 
the data buffer as read from the disk. No padding or 
coding bytes are included in the CRC code. 

A 50-msec. delay after each 21-byte Hamming 
subblock is provided to correct any errors detected. An 
additional 50-msec. delay follows each data block to 
allow CRC checking and program overhead, and a 
10-sec. delay is included after every 16th block 
(normally every 4096 data bytes), permitting disk write 
operations without stopping the tape player. On 
systems that allow start/stop control of the recorder, 
the recorder could be stopped for disk write operations 
during playback. Tapes recorded for use on these 
systems need only provide enough time for the recorder 
to coast to a stop and reliably start again. 

Files recorded in this fail-safe format can be 
conveniently and reliably restored upon demand. The 
tape is read until the synchronization key is found. Once 
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DON'T 
MISS 
OUT!! 

If you're reading a borrowed 
copy of Mini-Micro Systems, don't 
risk missing the next issue because 
you don't have your own copy. 

Mini-Micro Systems offers 
valuable, up-to-date news and 
technical articles about the wide 
world of minicomputers and 
microcomputers. The person who 
loaded you this issue might not 
want to part with the next one. 

To receive your own 
subscription, take a few minutes to 
complete the reader qualification 
card at the back of the magazine. If 
the card is missing, request one 
from Mini-Micro Systems 
Subscription Office, 270 Saint Paul 
Street, Denver, CO 80206. Phone 
(303) 388-4511 . 

And if you're already a 
subscriber, renewal time is fast 
approaching. So you won't miss a 
single issue, be sure to look for the 
subscription renewal card next 
month in the June issue. Fill it out 
promptly, and mail it back quickly 
to avoid any delay in the renewal. 

Mini·Miara ly11en1s 

Logically, CRC coding is simple long 
division; the stream of data bits is 
considered one huge binary number. 

a key has been recognized, the next 21 bytes are 
checked by the Hamming decoder. If no uncorrectable 
errors are detected, the first 16 bytes, constituting the 
header data for the block, are checked against the 
desired header data for the file requested by the user. 
If the names match, the sequence number is checked. If 
the sequence number is incorrect, one of two actions is 
taken. If the sequence number is too low, the routine 
assumes that the tape was backed up to reread a block 
and the recorder reenters the key search mode. If the 
sequence number is too high, the desired block is 
assumed to have been missed and an error return is 
taken. This provides a convenient re-try capability 
while avoiding the problem of endless searching if a 
block is missed. As an added convenience, header data 
can be listed on the console to indicate progress in 
reading the tape. 

Once the desired header is found, the block size is 
checked to determine how many subblocks to read. A 
sub block must be read for every 16 bytes of data. If the 
number of data bytes is not an even multiple of 16, the 
last subblock would Kave been padded to the next 
multiple of 16 to permit error-correction coding. These 
padding bytes are not checked by the CRC code. Each 
subblock is checked by the Hamming decoder as it is 
read off the tape. If no uncorrectable errors are 
detected, the data bytes are stored in a full-block data 
buffer. After the entire block has been read, the CRC 
code is calculated using the data as written in the 
buffer. This maximizes the probability of detecting not 
only tape-read errors but also processing and memory 
failures. 

The algorithms and programs described have all been 
implemented on an 8080 and actively used for archival 
file backup under a CP/M-derived disk operating 
system. Because of its slow speed, the system is used in 
conjunction with diskettes providing rapid-access, 
short-term backup capacity. In more than two years of 
use, only one file has not been recoverable and its loss 
was caused by recording on the wrong side of a cassette 
and erasing the original contents. Files recorded almost 
three years ago, while the software was still being 
debugged, on moderate-quality audio cassettes (Ampex 
370) are still easily read on the first try. • 

Dr. Vincent C. Jones is a research and 
development engineer in the perip~erals 
product line at the Desk-top Computer 
Division of Hewlett-Packard Co., Fort 
Collins, Colo. 
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Multiple Choice Memory 
Intel's new modular Series 90 system 
with BXPMbus lets OEMs build to suit. 

Choose your capacity. Choose 
your memory technology. Choose 
your speed. Now you can choose 
from a wide range of performance 
features that precisely match your 
product requirements-all with 
a single memory system. 

Intel's Series 90 gives designers 
a ready-made family of memory 
modules and intelligent control­
lers that dramatically simplify and 
speed-up OEM memory design. 
Better yet, Series 90 eliminates the 
cost of designing new memory 
interface and control circuits for 
each new system and each new 
performance or density upgrade. 

New bus standard for 
memory systems 

The key to Series 90's design 
flexibility is our BXP bus. It's the 
first bus standard made exclusively 
for memory systems, and it's 
designed to make interfacing easy. 
Connect your system directly to 
the BXP bus or use our standard 
control interface. 

Intel's BXP architecture lets 
you build to today's needs with 
flexibility for the future. The BXP 
bus will accommodate vastly 
increased capacity, including 
tomorrow's higher density memory 
technologies as they arrive. 

ECC for unimpeachable 
data integrity 
A primary function of Series 90's 
optional control interface is our 

ECC feature. With single-bit 
error correction and 

double-bit error de-
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P [Control 

Interface 
(Optional) 

I 
t t t t 

Intel's Series 90 lets you design as many as 
16 static and/or dynamic memory modules 
totalling 4 Mbytes on the BXP bus. Connect 
your system directly to the bus or use our 
optional control interface. 

tection, it gives your system the 
highest data integrity available. 
The controller also supports an 
optional error logger and display. 

Performance to spare 
Series 90 memory modules 

incorporate Intel's highest per­
formance semiconductor memory 
components to give your systems 
the competitive edge. Our static 

both static and dynamic memory 
in the same system. 

Address up to 2 billion bytes 
Series 90 gives you plenty of 

memory for today's applications­
plus wide open capacity for growth. 
Our BXP bus can accommodate 
word sizes from 16 to 8,G·bits plus 
Error Checking and Correction. 
It can easily address up to sixteen 
memory modules for a maximum 
capacity of 4 megabytes. 

Whether you're adding more 
of today's memory technology or 
upgrading to higher density compo­
nents of the future, our BXP bus 
stays with you. 

Non-stop to market 
Series 90 is available now, so 

you can start designing today. For 
complete information, plus our 
convenient Configuration Guide, 
fill out the coupon for a fast re­
sponse, or contact your local Intel 
sales representative. Or write Intel 
Corporation, Literature Depart­
ment, 3065 Bowers Avenue, 
Santa Clara, CA 95051. 

HMOS t!> .i n Intel p.111.:nh:d pnxc,~. 

infel" delivers. 
Europe: Intel International , Brussels, Belgium, Telex 24814. 
Far East : Intel Japan K.K., Telex 781-28426. 

memory modules 
use revolutionary 
HMOS*tech­
nologywith lOOns 
cycle times. Or 
build with Series 
90 dynamic 
memory modules. 

- Mail thi~oupon ~ow for immedia;-inform~ion - - , 

Even better, 
our BXP bus 
allows you to in­
terleave modules 
or combine 

on Intel's Series 90 Memory Family ... plus our I 
convenient Configuration Guide. I 
Name 

Title 

Company 

Addres _ 

City, State. Zip 

Phone ( 

---- I 

--- ---------
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I 
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I 
I 
I 
I 

Intel Cmpmation, Literature Department 3065 Bowers Ave., I 
anraClara,CA95051 LP-AP MM I 
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WHEN IT COMES TO PUTIING IT ALLON DISPIAl 
THE ORION-60/54 STANDS ALONE. 

,~ I 

Magnavox mmbines the superior 
display and mntrol feahrres of the 
plasma-panel-based Orion-60 ter­
minals with the JX)\\erful S4 Micro­
O::>mputer System 

The result is a stand alone 
graphics system that allows you 
the freedom to develop a wide 
variety of graphics application and 
development programs-while 
maintaining mmplete mntrol 
over program storage, program 
generated data, library routines 
and other facilities. 

The Orion-60 displayterminal 
offers full graphics with floppy­
disc storage, as \\ell as optional 

rear-
projection func-
tions. It lets you create 
your own displays and enter data 
by simply touching the screen with 
your finger. So you can program 
your own character sets and gen­
erate vectors of any length to 
absolute coordinates. And because 
the Orion-60 is plasma-based, 
you'll get bright, high-rontrast 
images free of jitter or distortion. 

The S4 Micro-O::>mputer has 
system software with development 

capabilities that are as 
good or better than those 

found in many larger mm­
puter systems. 

Feahrres include 
CP /M* 8080 system utilities, 

Fbrtran with 32K RAM, and a 
full range of graphic utility rou­

tines including window, zoom, 
sub-image rmvement and rotation. 

The Orion-60/S4. 
For a demmstration, call or 

write Tyler Hunt at Magnavox 
Display Systems, 2131 South 
O::>liseum Boulevard, Fbrt V\ayne, 
Indiana 46803, (219) 482-4411 

•·ii®MTMWr.~ 
*CPI M is a trademark of Digital Research. 
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Multilingual software 
cuts development costs 

EDWIN J. KROEKER, Data Translation, Inc. 

Assembly language routines can be incorporated into 
high-level language programs for improved performance in real-time applications -

Developing real-time software can a be tedious and packages, real-time systems designers can combine the 
expensive proposition if programmers are forced by the cost benefits of a high-level language (HLL) with the 
relative slowness of high-level languages to work speed and performance benefits of assembly language. 
exclusively in assembly language. But by applying a The result is a reduction of development time and 
multilingual programming approach to their software expenses of 50 percent or more, cutting the design-to-

Focus 
Tends to be on the appff, ................ lllllitll 
ware 1mplementat1on MOre:•••"~tJMtil 
appllcat1on, the software '8:~••· .. '*ti 
correctly an the spec1f1c a 

Fig. 1. Comparison of high-level versus assembly languages. 
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Until recently, few manufacturers went 
even so far as to supply software 
diagnostics and calibration aids with 
their real-time products. 
product time in a market where new products are the 
key to survival. Multilingual programming can enable 
industrial designers to quickly develop reliable, high­
performance real-time control products or laboratories 
to generate high-speed data-acquisition software with­
out using up large parts of their research grants. 

Systems designers would like to program real-time 
applications entirely in high-level languages, simply 
because the cost of an HLL development project is very 
low compared to the cost of an equivalent assembly 
language project. Fig. 1 lists the advantages of HLLs 
relative to assembly languages, highlighting the 
characteristics that affect software development time, 
and thus the ultimate cost of the project. The thrust of 
these differences is that an HLL can provide in a single 
statement a function or structure that could take tens 
or hundreds of assembly language instructions to 
achieve. 

It is an old maxim that a programmer can write only 
a certain number of lines of code per day, regardless of 
the language. In a high-level language, those few lines 
could represent thousands of lines of assembly lan­
guage code. An HLL programmer is effectively several 
orders of magnitude more productive than an assembly 
language programmer, solely because he is using a 
high-level language. 

Software performance requirements 

A project manager in a data-processing environment 
probably doesn't care how long a program takes to run; 
his overriding concern is the cost of developing the 
software. He chooses an HLL that enables him to 
program his application quickly and cheaply with little 
or no regard to execution speed and efficiency. 

The manager of a real-time project, however, lacks 
this luxury of choice. His software must interact with a 
world that doesn't stop to wait for his program to digest 
data. It is important, then, that his software doesn't 
take too long to process data and respond to new 
events. The HLL that enables him to develop algorithms 
at the lowest cost is worthless unless the software can 
perform reliably, efficiently and consistently in real 
time. 

The project manager for a real-time application must 
determine what performance levels are required for the 
control software to operate properly. Two basic 
parameters are involved: how fast certain sections of 
the software must execute and how fast other code 
sections must respond to external events. 

Execution speed limits the number of control paths or 
loops the software package can support. For example, 
an application might have several different control 
loops operating simultaneously, each of which must be 
executed (serviced) at least once every predetermined 
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time interval (Fig. 2). The user's software must meet 
all of these maximum service intervals for all control 
paths simultaneously. Usually, this requirement is met 
by having the software for each loop execute as quickly 
as possible, leaving the maximum amount of time for 
the processor to service other control paths before the 
original path needs servicing again. 

In most applications, real-time response is more 
important than execution speed. Many control tasks are 
not internally initiated, but rather are executed after 
the occurrence of an external event, usually flagged to 
the controlling software as an interrupt. The applica­
tion limits the permissible delay between the trigger 
event and the execution of the corresponding control 
task (Fig. 3). This time limit, or response latency, is the 
amount of time the process can afford to wait for the 
control software to act. 

maximum control 
path time 

high-speed 
computation path 

time left to handle 
other tasks 

(time between successive executions) 

Fig. 2. Real-time software must cycle through all of its control loops 
as often as necessary. For that reason, it must execute each loop as 
quickly as possible, to leave time for servicing of the other control 
paths. 

Most minicomputer language compilers and an 
increasing number of microcomputer compilers support 
modular software development. Each code module is 
written and compiled separately. The final program 
consists of several modules linked together by a special 
utility program (called a linker, linking loader or link 
editor). Although this procedure is intended to enable 
designers to divide the functions of their final products 
into smaller, more easily manageable projects, it also 
provides a key performance tool to the real-time 
software designer. 

The basic idea involves using multiple code modules 
to isolate the time-critical paths and the interrupt­
response tasks from the less sensitive portions of the 
application, then programming only the critical mod­
ules in assembly language (Fig. 4). This hybrid 
HLIJassembly language combination gives the local 
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response 
latency time 

(includes both 
hardware and 

software latencies) 

high-speed 
computation path 

maximum allowable 
response time 

(from event to completion 
of processing) 

Fig. 3. The application determines the permissible delay (response 
latency) between the trigger event and execution of the correspond­
ing control task. 

speed and performance needed for real-time functions, 
without sacrificing the advantages of an HLL in the 
remaining modules that tie the package together. The 
overall implementation cost is significantly less than for 
a pure assembly language solution, while providing the 
necessary performance. 

Software libraries 

In real-time applications, most time-critical paths 
and real-time response requirements relate to a few 
very general functional operations, including: 
• scheduling the execution of a routine on the 

occurrence of an event, either external or internal 
• supporting asynchronous data collection, triggered 

by either a fixed stable time base (real-time clock) or 
a variable external source 

• supporting asynchronous output of control informa-
tion on the occurrence of external or internal events. 

These operations usually involve specific signal­
conditioning hardware, such as analog-to-digital (Alo) 
converters, digital-to-analog (DIA) converters, digital 
I/o devices, real-time clocks and so forth. 

In light of these underlying operational similarities, 
it makes sense to have a general library of preprogram­
med, application-independent assembly language rou­
tines that provide high-speed control structures 
tailored to the needs of process-control and data­
acquisition software. The actual control computations 
and algorithms are still programmed individually for 
each application, but virtually all of the complicated 
real-time interrupt and pseudo-multitasking support 
comes from the pre-programmed routines. Once these 
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routines are written, the user never again has to go to 
the trouble and expense of coding and debugging 
interrupt-driven peripheral managers and task sched­
ulers for every application (the most time-consuming 
and, therefore, most expensive type of software 
development). 

These special routines, in conjunction with the user's 
HLL program, coordinate the overall activities of the 
software package and perform process computations 
and high-level Ilo (file management, distributed 
network support, and so forth). At several lower levels, 
transparent to the HLL program, high-speed assembly 
language routines from the special collection handle 
device interrupts, schedule HLL response routines and 
collect or output data. Very complicated real-time 
programs can be quickly developed using such a 
support structure. 

A major drawback to this approach is that the 
assembly language routines must still be interfaced to 
the high-level language-a difficult, expensive task 
which requires that much information about the HLL's 
run-time environment be available to the assembly 
language programmer. To the high-level program, 
these routines ideally should look like built-in proce­
dures and functions, thereby eliminating much of the 
software interface confusion that normally results from 
mixing code modules written in different languages. 

Another potential problem is program size. With 
such a large collection of support functions, each 
routine can be coded in a separate module or all can be 
combined in one large code module. Having separate 
modules makes linking programs difficult. The user 
must know exactly which routines his HLL program is 
calling and include the appropriate code modules in his 
final linked program-an error-prone situation when 20 

or 30 code modules are involved. Using a single module 
guarantees that all routines called by the HLL program 
are linked to the final package, but it also means that 

Fig. 4. Time-crHical paths and interrupt-response tasks are isolated 
from the rest of the application and programmed in high speed 
assembly language modules. 
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Multilingual software gives the local 
speed and performance needed for 
real-time functions without sacrificing the 
advantages of a high-level language in 
the remaining code modules. 
many extra lines of code (representing all of the 
routines not being used) are linked into the program, 
wasting memory space. 

HLL run-time support packages 

Designers of high-level languages also have to deal 
with problems of software interfacing and program 
size. Their languages often include special packages of 
high-speed assembly language routines that are linked 
and loaded with the user's final compiled program. 
These routines, collectively called run-time or object­
time support packages, perform operations such as 
computing transcendental functions, floating-point 
multiplication, checking array bounds on array refer­
ences and handling run-time program errors. 

Size and interfacing problems are minimized by 
structuring each package as a library that is completely 
transparent to the user. The linker automatically 
searches the code library, extracts only the routines 
called by the HLL program, inserts them and links them 
to the final compiled code (Fig. 5a). Thus, if the user's 
HLL program performs no floating-point operations, the 
floating-point routines from the library will not be 
inserted into the final linked program. This scheme 
provides high-speed routines where they are needed; 
but does not add extraneous code that will never be 
executed. 

One convenient feature of this technique is that 
different packages can be used for different hardware 
configurations. For example, a system with a floating­
point processor can be supplied with a run-time support 
package that uses the processor as much as possible to 
increase HLL execution speed; systems without such 
specialized hardware can be provided with a support 
package that performs floating-point operations com­
pletely in software. 

Real-time support packages 

The library approach to adding run-time support 
packages is ideal for real-time appl1cations. A package 
of real-time routines can be developed and included 
with the HLL run-time package. To the HLL program, 
these real-time routines look just like other high-level 
language functions and built-in procedures. Error 
handling is similar to that provided by the rest of the 
high-level language, making debugging of applications 
software easier. Once written, the real-time support 
package can be used repeatedly by an entire software 
group. If different hardware configurations are being 
used, several versions of the package can be written, 
masking the hardware differences from the view of the 
HLL. HLL programs can remain the same, despite 
drastic hardware changes, while the real-time support 
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package handles any differences in hardware operation 
(Fig. 5b). 

Unfortunately, the programmer still requires inti­
mate knowledge of the high-level language and its 
environment to integrate the real-time package with 
the HLL. The time needed to obtain and assimilate this 
information can increase the cost of writing the support 
package above the cost of programming the entire 
application in assembly language. 

Shifting the development burden 

A simple, effective solution is to shift the develop­
ment burden from the end user to the manufacturer of 
the real-time peripherals used in the target system. 
The motivation for the peripheral manufacturer is that 

Run·Time Support Library 

linker 

Final Linked Program 

HU compiled code, 
len run-time routlnea 

SINE 

Fig. 5a. The linker extracts from the run-time support library only 
those routines required and inserts them into the final code. 

Real-Time Support Library 

utility program 
linker 

Final Linked Program 

HU complled code, 
leu run-time and 
real-time routlMs 

run-time routines 

real-time AID 
eampllng 

nt8ponM ICheduler 

hlOfHpeed 
Interrupt handlers 

Fig. 5b. Operation of the real-time support library is analagous to 
that of the run-time support library. Both are transparent to the user. 

he can use the support software to increase sales of his 
real-time data-acquisition and control products. The 
benefit to the consumer is that the manufacturer's 
expenses for designing and writing the software can be 
amortized over hundreds of users and projects, 
enabling the user to buy the development time 
represented by the support package (with a rough 
value of $25,000 or more per man-year) for $500 to 
$1000. The user gets, in effect, instantaneous develop­
ment at a fraction of the cost he would have to pay if he 
were to write the routines himself; months of 
development time can be shaved off a project. 

Another advantage of this approach is that the 
manufacturer's software engineers, being very familiar 
with the products, can immediately bypass operational 
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THE MULTIPURPOSE MINI. 
AMPEX MAKES IT. AND MORE. 

When is a mainframe not a mainframe? 
When it's an Ampex minicomputer. 

The versatility of the Ampex mini­
computer has many OEM system 
designers calling it just that: a mainframe. 

And why not? With up to 128K bytes 
of resident RAM right on the CPU board, 
and a version housing an additional 
2 megabytes of solid-state Megastore 
memory, the Ampex minicomputer has 
the memory you'd expect from a 
mainframe. 

With BASIC or COBOL operating 
systems that employ a virtual memory 
mode, the Ampex minicomputer has the 
software you'd expect from a mainframe. 

And with your choice of 160 or 300 
nanosecond CPU operation, a complete 
choice of semiconductor or core 

memory options, a full range of disk, 
tape and interactive peripherals, and 
even cabinets designed for today's 
contemporary office settings, the Ampex 
minicomputer has the modularity you'd 
expect from a mainframe. 

The multipurpose mini. It's just 
one of the surprising Ampex line of 
digital systems products. From plug­
compatible memories for nearly any CPU 
you can name, through a wide range of 
disk and tape peripherals and intelligent 
controllers. 

Call Cal Goshi at 213/640-0150 
for complete information on Ampex 
minicomputers and the full Ampex 
product line. Or write to him at Ampex 
Memory Products, 200 North Nash 
Street, El Segundo, California 90245. 

AMPEX MAKES IT EASY 
See what other new things Ampex Is making at the NCC Show, Booth #1327, North Hall." 
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Unfortunately, corporate commitment 
to software support is rare in the real­
time peripherals field, although 
manufacturers are gradually coming 
to realize that it is essential to their 
continued growth in the market. 

idiosyncrasies of particular peripherals, instead of 
flushing them out at debug time. Consequently, they 
can write more efficient peripheral-management code 
than the user, with less wasted time and effort. 

But for this scheme to work , the peripheral 
manufacturer's software engineering department must 
be competent and backed by a corporate commitment to 
software support for its products. Unfortunately, such 
commitment is rare in the real-time peripherals field, 

A REAL· TIME SUPPORT LIBRARY IN ACTION 
A good way to get a clearer idea of 

how multilingual real-time support 
libraries really work is to look at an 
example. Although the computer in 
this case is Digital Equipment Corp.'s 
LSl-11 123 using the RT-11 operating 
system, the techniques discussed can 
also be applied to the coming 16- and 
32-bit microcomputers from other 
vendors , provided the relationship 
between the high-level language and 
the linker remains as described, with 
the linker fulfilling HLL requests for 
assembly language routines by 
extracting code from one or more 
software libraries. 

Data Translation 's DTLIB 
peripheral-support library consists of 
many routines, most of which support 
real-time asynchronous control struc­
tures. Our example concerns a small 
part of a user program that uses DTLIB 
to provide real-time extensions. In this 
application, the control software must 
scan 16 input channels of an Alo 
converter every 1 oo msec., examine 
the data and make decisions about 
the signal levels on four analog output 
(DIA) channels . If more important 
activities require the attention of the 
central processor, the data­
processing phase of the sampling 
task may be deferred , but no input 
data may be lost: all data must be 
collected , regardless of the demand 
on the processor. 

RT-11 OS 
DTLIB peripheral· 
support package 

FORTRAN program 

Fig . 6 illustrates the hardware and 
software used tor this procedure. The 
real-time clock generates a trigger 
signal to the Alo converter every 1 oo 
msec. When the AID converter 
receives this signal, it scans the 16 
input channels, then flags the 
software through an interrupt. The 
software (from the peripheral library) 
responds to the interrupt and 
schedules the execution of the control 
algorithm, which, in turn, processes 
the data acquired by the Alo converter 
and adjusts the levels of the four DIA 
output channels accordingly. The CPU 
then returns to whatever it was doing 
before the Alo converter signaled that 
data was ready. 

The entire process repeats itself in 
another 1 oo msec., when the 
real-time clock generates another 
trigger signal. Once initiated , it 
proceeds independently as an 
additional task operating in parallel 
with the main program. Many other 
real-time tasks could be set up to 
operate in a similar manner, even 
simultaneously in different sections of 
the user program (until the CPU runs 
out of time to handle the load) . 

Although FORTRAN IV is the 
high-level language actually used in 
this application , it is not the only 
possible choice. Another language, 
such as PASCAL, could be substituted, 
if the peripheral-support package's 

other devices 
(for other tasks) 

O·bus 

argument-handling and data-structure 
support routines were modified to fit 
the new language. Most of the 
support library would remain the 
same , as the majority of the code 
deals with the handling of language­
independent real-time structures. In 
this case, FORTRAN was chosen for its 
numeric computation features, with 
DTLIB providing the real-time exten­
sions needed to collect and process 
data. 

The real-time control structure we 
have discussed requires only three 
DTLIB routines to initiate and control 
the process. These calls, representing 
a few lines of HLL code, would require 
many pages of assembly language 
code to perform the same functions. 
Furthermore, all of that assembly 
language code would require exten­
sive testing to determine whether it 
operated correctly in all situations. A 
library such as DTLIB is a pretested 
structure in which the user can have 
confidence . Should external events 
occur too rapidly or frequently for the 
user's program to handle, DTLIB 
provides mechanisms for flagging the 
overrun conditions , enabling the 
program to recover gracefully. An 
equivalent set of discrete assembly 
language routines would be more 
likely to crash when confronted with 
event or interrupt rates too fast for it to 
handle. 

Ch. 0 
analog Input 

interface 
(16 input channels) ~-C_h_. _15~~-

Ch. O 

Ch. 3 

SOFTWARE COMPUTER INTERFACE HARDWARE PROCESS 

Fig. 6. Block diagram of a process-control system using the DTLIB real-time support library. 
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MDB makes modules that let you program 
PROMs on the board. 

Imagine what else we can do! 

Nobody else can do it! MDB LSl*-11 and PDP*-11 compatible plug-in boards 
(MRV-004 and MR-004) let you develop firmware internally-up to eight 

EPROMs-without the need for a costly, time consuming external pro­
grammer box. Produce application and bootstrap programs, replace 

peripheral device loading in small systems or do 
special bootstrap loading in large systems -

these boards will allow programming of 
24 pin EPROMs ranging from the 
2716 to the 2732 . After program­
ming, you can also transfer to the 

economical MDB MRV-005 and 
MR-005 ROM modules. These unique 

boards let you combine RAM, 
ROM and PROM for maximum 
systems flexibility. 

And MDB's problem solv­
ing doesn't stop there - because 

MDB makes a complete line of 
PROM boards with every kind of 

PROM organization from 256 x 4 to 
4K x 8. You'll find the one you need for 

your application. 
What else can we do? More than anyone 

else for DEC, Data General, IBM Series/1, 
Perkin-Elmer (and sometimes HP) computers. 

Look at our communications modules -we even 
have Unibus* compatible interfaces for Q-bus* com­

puters. Our renowned line of controllers will interface 
your CPU to every major line printer in the world. MDB 

foundation modules are designed to use only one card 
slot. And we're doing multiplexors and interprocessor links 

with features you've never been able to get before. 
MDB products are warranteed for a full year, delivered 

in 30 days or less and are available under GSA contract 
#GS-OOC-01960. Write or call and tell us what we can do for you. 

•TM Digita l Equipment Corp. 

See us at Electro 80 #1619 and NCC #2117. 

r:'l[)B 1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 

Circle 145 for LSI, 146 for PDP, 147 for DG, 148 for P-E, 149 for IBM. 



A high-level language can provide in a 
single statement a function or structure 
that could require tens or hundreds of 
assembly language instructions. 

although manufacturers are gradually coming to realize 
that it is essential to their continued growth in a market 
in which software development costs for an application 
far outweigh the cost of the necessary hardware 
interfaces. Even so, until recently, few manufacturers 
went so far as to supply software diagnostics and 
calibration aids with their real-time products, and 
several still don't. 

And a user who needs support for any real-time 
peripherals not manufactured by the supplier providing 
the support software library faces an additional 
obstacle: no manufacturer is interested in writing 
support code for its competitors' products. Unless the 
user buys all his real-time peripherals from one vendor 
or writes his own software, he will be hard put to get a 
single package to support all of his needs. 

In the long run, however, real-time software 
libraries seem destined to win out. They are the 
culmination of the multilingual approach to reducing 
real-time software development costs. Combining 
efficient assembly language routines for sensor man­
agement and control with HLL software, they extend 
the capabilities of high-level languages into the realm of 
real-time data-acquisition and control software. And 
the ability to use the same support library in many 
projects can reduce by a factor of two redundant 
development efforts. The advantages of using real-time 
software libraries warrant serious consideration when 
new control projects are started. • 

Edwin J. Kroeker is director of soft· 
ware engineering at Data Translation, 
Inc., a Natick, Mass., manufacturer of 
analog 1/0 equipment. 

NEXT MONTH 
INMMS 

MINI-MICRO SYSTEMS is circulated free 
to those who qualify. The June issue will 
contain instructions about how to qualify, 
along with a letter form to be completed. 
Look for the letter, and please fill it out 
promptly. Otherwise your subscription will 
expire. 

DON'T LOSE 
YOUR FREE 

SUBSCRIPTION 
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Associated Computer Industries offers the 
Western Digitol's WD/9000 Pascal Microengine™ 
superior performance microprocessor in several con­
figurations and enhancements. 

ACl-90™ PASCAL COMPUTER SYSTEM 

The ACl-90™ is on advanced 16-bit Pascal micro­
computer system which incorporates two built-in 
8-inch floppy disk drives. It provides Pascal compiling 
speeds in excess of 1200 lines a minute and execu­
tion times enhancement of 4 to 25 over comparable 
micro/mini computer implementations. Incorporating 
64K (32K words) of AAM and switching power sup­
ply, the ACl-90™ includes the complete UCSD Pascal 
Operating System (V.111) (Two Editors, Pascal Com­
piler. File Handler. and Linker). 

The ACl-90™ is available configured for either 
single or double density operation providing up to 
2Mbytes of floppy disk storage. 

Additional cost option for the ACl-90™ includes on 
Encryption/Decryption firmware enhancement bas­
ed on NBS encrytion standard. 

ACI PASCAL TERMINAL 

The ACI Pascal Video T erminol is on optimized CAT 
for use with the UCSD Pascal Operating System or 
other applications requiring similar video terminal ca­
pabilities. It incorporates a separate "ETX" key 
along with standard UCSD Pascal X·Y cursor ad­
dressing. "Home" is defined as the upper left-hand 
corner. 

OTHER MICROENGINE™ PRODUCTS 

Associated Computer Industries is on authorized 
distributer for Western Digitol's WD/90 Pascal 
Microengine TM and the WD/900 Single Boord Com­
puter. 

ASSOCIATED COMPUTER INDUSTRIES 
17751H Sky Park East 

.,Irvine, California 92714 
(714) 557-0560 
East Coast Regional Office 
19 West 34th Street • Suite 1111 
New York, N.Y. 10001 • (212) 695-5108 

ACl·90 is a trademark of Associated Computer Industries. 
Microengine is a trademark of Western Digital. 
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Streaming revives 
1/2-in. tape market 

L.D. HEMMERICH. Cipher Data Products, Inc. 

Forecasts call for 30 percent annual growth 
as more designers choose V2-in. streaming tape for their backup solution 

Despite predictions of its demise a decade ago, 
evolutions in 1h-in. tape storage are causing many to 
take a second look at this old standard. Recent market 
reports forecast that the use of tape as a data-storage 
medium will grow more than 30 percent a year. That's 
not as flashy as the forecast of 50 to 60 percent growth 
for the Winchester-disk-drive market, but it's still 
impressive for a medium often described as "dead." 

What's behind the "resurrection?" Because of the 
rapid growth in the use of Winchester drives, system 
designers have had to search for a way to back up these 
nonremovable disks in a world of small computers 
where the trend is from batch-oriented to transaction 
or on-line systems. 

The backup solution for a growing number of system 
designers is 1h-in. streaming tape. This solution 

I COMMAND rrFIRST 
- REINSTRUCT DATA 

TIME BYTE 
A B F 
I '~'--

E c 

REPOSITIONING 
TIME 

D ........ ACCESS TIME 

Fig. 1. IBM's 8809 streaming-tape drive employs a technique called 
repositioning, in which the tape is repositioned any time the drive 
stops, automatically adjusting for the inter-record gap. 
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Fig. 2. How the costs of leading memory technologies compare. 

provides the user with data backup, input/output 
capabilities, inexpensive archival storage and room to 
grow. That last factor could be the most important. 
Although systems may not be Jnitially configured with 
a 20M-byte drive, most designers agree that systems 
ultimately will reach that level, so the backup system 
also must allow for growth. 

What is backup? 

Generally, "backup" refers to the ability to provide 
redundant storage in a system that uses a Winchester 
or another type of disk device in case of a head crash or 
other disk failure. The term also applies to archival 
storage applications in which it is more cost-effective to 
provide mass storage outside the computer system. But 
nothing should prevent the designer from making the 
backup unit perform other functions, such as input/ 
output or variable-data file storage. 

As the number of fixed-Winchester devices increas­
es, system designers will be forced to handle variable­
data files on batch-oriented systems. Users of medium­
sized and larger systems are accustomed to having the 
convenience of 2315, 3330 or storage module technolo­
gy, which provides variable data readily accessible as 
the removable portion of the disk. These devices, 
although removable, are not used in a backup role as 
previously described. Payroll, accounts receivable and 
other batch-oriented functions-including the pro-
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Cost once mitigated against the use of 
V2-in. tape, but the advent of 
streaming-type devices makes it an 
attractive solution. 

grams and all data files-are stored off-line and loaded 
back into the system when they are to be run. Without 
the convenience of variable data, system designers 
must increase disk size to handle those files. 

The new streaming drives 

An alternate solution to the problem of not having 
variable data readily accessible is the use of ¥.!-in. 
tape, which until recently, was too expensive to use. 
But the advent of streaming devices, which offer higher 
transfer rates at much lower cost, make ¥.!-in. tape an 
attractive solution. 

Fig. 3. Average reliability among competitive storage technologies. 

"Streaming'' means that data is written onto the tape 
on the fly, interjecting the inter-record gaps after each 
data block without starting and stopping the tape drive 
between blocks of data. The concept is not new; all 
traditional 1h-in. tape drives have streaming capability. 
The technique was enhanced by IBM when it introduced 
the 8809 streaming-tape drive. The significant differ­
ence between IBM's 8809 streaming tape and traditional 
1h-in. tape drives is that the 8809 eliminates possible 
starting and stopping of the tape in an inter-record gap, 
which is necessary for data integrity. But the capability 
involves long ramp times to bring the tape up to speed 
and to stop it. While the need for long ramp times 
precludes the use of 8809 in on-line applications, it 
significantly increases hardware reliability by eliminat­
ing the need for expensive, high-speed vacuum column 
drives and formatting electronics dictated by the rigid 

start/stop requirements to prevent overrunning inter­
record gaps. To maintain ANSI-standard tapes, the 8809 
employs a technique called repositioning, in which the 
tape is repositioned any time the drive stops, 
automatically adjusting for an inter-record gap (Fig. 1). 

The streaming-tape solution to the system designer's 
backup problem must be matched, however, with 
improved software techniques to optimize performance 
of streaming-tape drives. Merely substi+:.uting a 
streaming-tape device for a traditional start/stop device 
will, in most cases, result in poorer performance 
because of the repositioning time required for each 
start and stop. Software designers have depended on 
the tape drive's ability to start and stop within a few 
milliseconds, but no consideration has been given to 
providing data in a streaming flow. 

Traditionally, the tape-drive controller and disk 
controller are independent devices, but in streaming­
tape drives, many attempts are being made to combine 
tape and disk controllers. A Winchester drive coupled 
with a 1h-in. streaming-tape drive and a common 
controller can appear as an addressable subsystem. 

Another interesting possibility is the use of a more 
intelligent interface, such as the one offered by Storage 
Technology Corp. in its 2700 disk drive. A streaming 
tape with a similar interface then can be addressed as 
any other addressable peripheral, enabling disk-to-tape 
dumps without necessarily tying up the CPU. When 
there are two disks on 2700-type systems, disk dump 
from one peripheral to another can be done without 
affecting operation. 

Transaction-oriented systems (data base or on-line 
systems) also present a problem for designers. These 
systems usually assign various segments of the disk to 
certain transactional tasks, and as that section of the 
disk is filled, system programs automatically assign 
other sections of the disk to expand the size of those 
files. As the number of transactions grows and the disk 
continues to daisy chain to other locations, system 
performance degrades. Performance finally dictates 
that the files be reorganized to reduce the time 
required to find the data. 

Reorganizing files on the disk is called a "file save, 
restore." Disk contents must be dumped onto another 
device, the data reorganized and then fed back into the 
disk. This is usually done about once a month, 
depending on the number of transactions. The interme­
diate device in which the file save, restore is 

Fig. 4. Summarizing the price/performance characteristics or available tape categories. 
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A Winchester drive coupled with the 
V2-in. streaming tape drive and a 
common controller can appear as an 
addressable subsystem. 

accomplished must reasonably match the capacity of 
the total disk and have transfer rates high enough so 
that the time required for the file save, restore is not 
excessive. The best answer is streaming tape. 

Where tape fits in 

Floppy disks now serve in backup and variable data 
roles for systems with capacities of less than 5M bytes. 
Cartridge tape serves as backup for systems with disk 
capacities in the lOM- to 20M-byte range, in which IBM 
compatibility is not an issue. Today, 1h-in. (start/stop) 
tape is found on mid-sized and higher-capacity systems. 

With the introduction of fixed Winchesters, cost per 
megabyte is decreasing, and traditional start/stop tape 
drives no longer are attractive in size or price, kindling 
increasing interest in the streaming 1h-in. tape 
technology. Market indicators suggest that the backup 
issue can be divided into the following categories for the 
near future: 
• Systems that require IBM interchangeability, for 

which the backup solution is the traditional 1h-in. 
tape drive or the new streaming 1h-in. drive. But if 
interchangeability with a host system is not a 

predominant factor, the backup can be another 
technology, such as cartridge or floppy disk. 

• Systems with main storage greater than 20M bytes, 
for which the better solution for long-term cost­
effectiveness will be 1h-in. streaming tape. 

• Systems with main storage of less than 20M bytes, 
for which other technologies, such as floppy disks or 
%-in. cartridges will prevail. 

Factors to consider 

'l'he cost of a backup device will continue to be 
debated. Some designers insist that it should be 
approximately 11.i the cost of a Winchester drive, while 
others are more realistic in saying that it should be 1h 
or possibly % the cost of a Winchester. If the backup 
device is used only for redundancy backup or archival 
storage, the 50-percent estimate is desirable and 
obtainable. When comparing the costs of different 
technologies, however, designers must compare, as 
nearly as possible, all costs involved with each 
technology. The extra cost of power supplies, for­
matting electronics or hardware to mount the device 
must be anticipated and calculated in the total cost of 
the backup device. 

Nor can the designer overlook the cost of media or 
operator time to use the device. The time required to 
offload the disk for backup is greatly debated, although 
most users will accept 15 minutes. A system with a 
5M-byte disk and one with a 160M-byte disk require 

MORE LSl-11 PRODUCTS 
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MEMORY 
MEMl 1 

32K x 16 - Fast enough for 11 /23 
CPU's-18 bit addressing standard 
- 1 K word increments - first and 
last address switch selectable -
byte parity and 22 bit addressing 
optional - dual width card - fully 
socketed memory array 

8 X 4 CARD CAGE 
8LCC 

Replacement for MLSl-BPA84 -
bifurcated, tapered entry, gold 
plated connectors - color coded 
card guides - choice of power 
connector -optional BCV compat­
ible expansion connectors on 
backpanel - optional termination 
resistors 

FROM ANDROMEDA 

PARALLEL 1/0 
01011 

64 TTL 1/0 lines - inputs and out­
puts individually selectable - dual 
width card - user kludge area -
same connector pinout as 
1664 TTL 

SOFTWARE 

VEDIT - Video text editor for use 
with VT52, VT100, ADM-3A, and 
Hazeltine 1500 series 
DPS - Document Proce~sing 
System - formats, justifies output 
to any RT-11 device - takes 
advantage of most daisy wheel 
printers 

RT· 11 , LSl-11 , and DEC are trademar1<s of the Digital Equipment Corp. 

CIRCLE NO. 102 ON INQUIRY CARD 

DOUBLE DENSITY 
DFDCl 1 

An original, not a copy - controls 
up to 4 regular and 4 mini floppy 
disk drives - single and double 
headed - dual width card - 25% 
more storage and 2.46 times faster 
than DEC RXV21 - RT-11 
compatible handler software avail­
able 

Contact us for more 
information on these 
and other 
fine LSl-11 products 

ANOFtOMEO~ 
S':'S1EMsw~ . ~ 

INC. ," .. ~ .; 
14701 Arminta St. #J 
Panorama City, CA 91402 
Phone: (213) 781-6000 
TWX: (910) 495-1135 
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WHY CAN'T 
MICROPOLIS DO 

THINGS LIKE 
EVERYONE ELSE? 

To be honest, we could. But our cus­
tomers have come to expect a lot more 
from us. 

They've come to appreciate our role 
as a problem solver and a leader in tech­
nology responsible for the highest capacity 
and best performance drives in the industry. 

96 TPI is nothing new for us. 
Consider the current hubbub about 

"new" 96 TPI disk drives. You should know 
that what may be new to our competition 
is anything but new to us. 

After all, we brought the 100 TPI 
MegaFloppy™ disk drive to the marketplace 
more than two years ago. And we've deliv­
ered more than 50,000 drives already. 

To us, a 96 TPI drive is no big deal. 
So for the customer who's looking for a 
double track drive offering compatibility 
with 48 TPI drives, Micropolis can deliver. 

Think of us as double headquarters. 

We should also mention that our 
double track disk drives give you all the 
storage capacity of an 8-inch floppy in 
the body of a 5~-inch floppy. And with our 
double head version, you get up to 1.2 
megabytes. That's more than ten times the 
capacity of other 5~-inch floppies. 

But our innovations don't stop there. 
Over the years, many of our ideas have 

gone on to become industry standards.And 
many more will. 

Things like stainless steel, precision­
ground lead screws instead of cheaper, less 
reliable plastic positioners. 

We also developed a special disk center­
ing mechanism that is the most accurate 
in the industry. 

And who do you think successfully 
adapted Group Code Recording technology 
to the floppy disk drive industry? None other 
than Micropolis. 

Remarkable as our technical achieve­
ments may be, some people stil I wonder how 
we got to be number two so rapidly in such 
a fiercely competitive business. 

Obviously, we did 
it by design . 

MICROPOLIS 
Where the 51fit-inch OEM drive grew up. 

M1cropohs Corporation. 21329 Nordhoff Street. Chatsworth. CA 91311 For 
the telephone number of your nearest OEM rep, call <213l 709-3300. 

See us at NCC Booths #1260-1262. 

CIRCLE NO. 103 ON INQUIRY CARD 
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The time required to offload the disk for 
backup is greatly debated, but most 
users will accept 15 minutes. 

very different hardware, transfer rates and rewind 
times to meet 15 minutes. The expected increase in the 
use of disk drives with capacities higher than 160M 

bytes will have increasing impact on the choice of a 
backup device, making ¥.!-in. streaming tape units even 
more appealing. 

Hardware vs. software solutions 

Systems designers prefer hardware solutions to their 
backup requirements because software solutions, such 
as transactional backup techniques, require extensive 
changes to existing software. But without a cost­
effective hardware solution, many system designers 
have opted for software solutions that enable them to 
use floppy-disk or cartridge drives even though those 
choices aren't considered to be the best system 
solution. With the ¥.!-in. streaming tape drive, design­
ers have hardware solutions for disk backup. 

Why is tape still so popular? 

Tape remains popular because its high data capacity, 
its low-cost medium and its very high reliability add up 
to an appealing cost per byte of storage. A ¥.!-in. reel of 
tape stores as much as 46M bytes and costs only about 
$9, when data is recorded in the phase-encoded mode. 
Moreover, the system cost per bit for magnetic tape is 
considerably lower than that of any other technology 
(Fig. 2). 

Fig. a indicates that the average reliability for tape 
recorded in the phase-encoded mode is one hard error 
in 1010 ; with GCR recording, the number becomes a 
remarkable one in 10". This translates into just one 
unrecoverable error in more than 200 reels of tape for 
phase-encoded and 500 reels for GRC . Among competi­
tive technologies, only Winchester disk drives can 
match this error rate-and that's on a nonremovable 
sealed medium. 

The low cost of the recording medium in ¥.!-in. tape 
systems must be weighed, however, against substantial 
hardware costs. Most high-speed vacuum-column 
drives, including formatting electronics, cost more than 
$5000; GCR systems are even more (Fig. 4). This cost 
can be reduced to about $2000 in new tape systems, 
which are designed for high-speed, disk-dump or 
variable-data applications, and do not have the rigid 
start/stop requirements of l/2-in. tape drives. • 

L.D. Hemmerich is marketing vice 
president of Cipher Data Products, Inc., 
a San Diego manufacturer of 1.h-in. tape. 
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Disk-to-disk backup 
in a very compact disk drive. 

The 0100 family of compact 
disk drives is specially designed 
for OEMs and system builders. 
Model 0140includesa10MB 
fixed platter in addition to the 
10MB removable cartridge also 
used with the 0120. In addition 
to disk-to-disk backup, the 0100 
family offers a surprising list of 
advantages. 

High Capacity Storage: The 
0160, which uses a sealed mod­
ule (non-removable) that includes 
thin-film integrated heads and 
carriage, offers up to 120MB of 
preformatted storage. 

Small Size: Occupying 
approximately one-third the 
volume of conventional drives, 
Models 0120 and 0160 measure 
5.6" x 12.2" x 21.8". Model 0140 
is slightly taller at 6.7". 

Innovative Cartridge: Both 
0120 and 0140 models use a 
flat, thin (11" square by .9") self-

MINI-MICRO SYSTEMS/May 1980 

ventilated cartridge weighing 
only 2.8 pounds. 

Common Interface: The 
transfer rate is 920 kilobytes/sec. 
for all units. The same controller 
handles 0120, 0140, 0160, or 
any combination of the three 
models. One or more 0160s in 
conjunction with a 0120 provide 
a fixed data base with a high­
throughput-1 OMB load-dump 
yielding twice the operating 
flexibility at half the size of con­
ventional single-spindle drives. 

Accuracy: Oata-imbedded 
servo-tracking techniques assure 
accurate head positioning and full 
cartridge interchangeability. 

low Power Consumption: 
From 100to130 watts depending 
on the model. 

Reliability: Simplified 
mechanisms rule out the need 
for preventive maintenance. The 
spindle-mounted de motor is 

Look Us Up At The NCC Booths 1456 & 1458 
CIRCLE NO. 105 ON INQUIRY CARD 

brush less. There are no belts or 
pulleys, no blower, no transducer, 
no thermal compensation device. 
And no head alignment 
is required . MTBF 
is 5000 hours for 
models 0120 
and 0140 , 8000 
hours for the 0160. 

Cii Honeywell Bull 
r---------------, 

For more information, send coupon to: 
OEM Marketing, Bull Corporation of 
America, 200 Smith Street (MS 430) 
Waltham, Massachusetts 02154 or call 
(617) 895-6020. (In Europe, write OEM 
Sales Department, rue Jean Jaures, 
78340 Les Clayes Sous-Bois, France, or 
call 055 8000 in Paris.) 

Name 

Company 

Address 

City State Zip 

L--------------...J 
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IN1RODUCING 
THREE NEW MEMBERS OF 1llE 

DATAMEDIA FAMILY. 
1lDS ONE NEARLY DOUBLES 

YOUR DISPIAY AREA. 
-----

TIIIS ONE OFFERS APL 
ASA SECOND IANGUAGE. 

Now, Datamedia offers you reliability, innova­
tion and price performance more ways than ever 
before. 

We've added three exciting new terminals to 
our Series 80-a product line which has already 

generated a tremendous amount of excitement. , __ ..,..,,..!::;;.::;.:::~~::~::~:: Following in the footsteps of our field-proven 
DT80/1-the most popular terminal in Datamedi3' \ TIIIS ONE DOES ervru. 
history-these three new terminals offer you a host V 1 ll 
of outstanding performance features. ANSI mode, the terminal is compatible with the Datamedia 

Just look at some of the features you get, standard, DT80/1 and DEC VTlOO terminals. 
on all Series 80 terminals: Switchable 80or132 columns, split In APL mode, it is compatible with the popular 
screen, partial screen smooth scroll, double wide and Datamedia Elite 1520 APL terminals. 
double high characters, special graphic character set, flexible DT80/SL: 132 columns with APL, plus large 15" screen. 
keyboard-entered setup feature with answer-back message, The DT80/5L gives you a much larger display, for greater 
user-definable alternate character set, and ANSI standard readability in either APL or 132-column applications-or 
protocol. in a combination of both. Especially helpful when working 

What's more, all Series 80 terminals give you DEC* with the APL character set. 
VTlOO* compatibility. Plus the following features-again, Meet the rest of the family. 
standard at no extra cost-which aren't in the basic VTlOO The popular, field-proven Elite Series of general purpose 
model: Advanced video attributes, such as bold characters, terminals includes the Elite 1521A basic interactive terminals, 
blink, underline and reverse video, in any combination. and the E3000 group of buffered editing terminals. 
Plus a flexible, bidirectional auxiliary port, providing printer The Elite1521A offers a bidirectional auxiliary port, 
control, independent baud rate capability, support for separable keyboard, full cursor control, and screen editing. 
X-on/X-off, and screen copy features. The E3000 group features host-selectable page, line or 
DT80/1L: Innovation that's easy on the eyes. character modes, soft function keys, and protected screen 
The large 1511 diagonal display on the new DT80/1L increases formats. 
character size significantly. That's especially good for read- Reliability and innovation: The Datamedia way. 
ability in the 132-column mode. All Series 80 and Elite Series terminals are backed by 
DT80/5: The first 80/132-column display terminal Datamedia's 11-year heritage of reliability engineering and 
with APL as a second language. design innovation. 
By offering APL on a 132-column CRT, the new DT80/5 Data d• Co ti 
saves you time and money. Because it lets you reduce your me la rpora on 
hard copy printing requirements. 7300 N. Crescent Blvd., Pennsauken, NJ 08110, Tel : (609) 665-2382 TWX: 710-892-1693 

ANSI is also keyboard-selectable on the DT80/5. In *DEC and VTlOO are trademarks of the Digital Equipment Co rporation. 
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Color graphics . 
information systems 
boost productivity 

DAVID FRIEND, Friend Information Systems 

Making sense of the data is more than half the battle, 
and these systems help executives make faster, better decisions 

Color graphics systems are addictive. Once you are 
accustomed to them, nothing else will do, because they 
increase personal productivity. Transmission of infor­
mation from the computer to the user increases so 
dramatically that the tedium of wading through written 
reports is replaced with a higher level of intellectual 
activity-depth of understanding, creative interaction 
with the data and conceptual problem solving. Intelli­
gent use of these systems also partially alleviates the 
frustration of knowing that it is physically impossible to 
review enough data to avoid making any serious errors. 

The result of increased personal productivity is 
increased organizational productivity. Hence, the 

Fig. 1. Menu·drive systems use menu displays, such as this one, 
to guide the user through selection and operation of functions . 
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Fig. 2. The basic software for a graphics information system 
includes programs for security, data base management, data 
manipulation and graphics display. 

emergence of computer graphics systems for business 
may prove to be as significant to business productivity 
as the development of the computer itself. It is 
certainly the most promising prospect for controlling 
th~ information explosion of the last decade. 

Applying the 80/20 rule 

The first step in designing a color graphics informa­
tion system is to find out what information is really 
needed-a major problem in most organizations. 
Executives often spend much of their time reviewing 
large amounts of data to make relatively few decisions. 
About 80 percent of the decisions can be made with 
about 20 percent of the information, so one way for a 
manager to increase his efficiency is to cut back the 
amount of information he receives and focus on the 
important 20 percent of core information. 

Unfortunately, management information systems 
grew up in an era in which computers were the province 
of specialists and technologists. As a result, most such 
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The emergence of computer graphics 
systems for business may prove to be 
as significant in improving personal 
and business productivity as was the 
development of the computer itself. 

systems overwhelm executives, who have to plod 
through masses of reports in search of the crucial data. 

Limiting the data base is probably the most difficult 
initial step in designing a system. No matter how much 
authority an executive has or how high he ranks, it is 
difficult to break through the notion that access to 
enormous detail is not in his best interests, as far as 
personal productivity is concerned. 

In my company, we start by gathering all the 
executive's existing information sources, including all 
the reports he normally receives, computer printouts 
and memos from operating staff. We go through each 
report and circle the items that are usually of interest 
to the client. Then we list all the sources of verbal 
reports, including weekly briefings, meetings and 
telephone conferences. Again, we circle all the 
quantitative information of interest to the client. 
Similarly, we analyze any other sources of information 
the executive uses-newspapers, magazines and wire 
services. Finally, we review the entire list, trying to 
eliminate as much as possible. I usually ask an 
executive to pretend he has to operate with only half 
this information and to choose the half to be discarded. 
We usually throw out at least 25 percent of the reports. 
Many of these will creep back into the system later, but 
it is easier to add files than to delete existing ones; once 
a file is in the system, it is likely to remain there. 

The need for quick response 

Another factor in designing a hands-on system is the 
need for immediate answers. Many managers, especial­
ly top managers, consider their corporate information 
systems to be of little immediate use to them. They 
believe their staff researchers and analysts emphasize 
technical features and elegance of method over speed, 
conciseness and flexibility. Managers need to know at 

once--0r at least within a few days-the impact of 
changing variables or assumptions. 

The reaction time of an information system tends to 
be inversely proportional to the amount of data stored 
in it. Most individuals in an organization require about 
the same amount of information to do their jobs 
effectively, but each requires different information. For 
instance, the Midwest sales manager might be interest­
ed in the performance of his top accounts in Kansas, 
where the company president wants inventories, total 
sales, capital production, expenses and gross margins. 

Traditionally, management information systems 
have tried to be all things to all people. A system that 
effectively serves a production supervisor can hardly be 
expected to provide the "big picture" to the president 
efficiently. The president doesn't have time to look at 
everything. He needs a small, dedicated system that he 
can operate himself. 

Color graphics to the rescue 

The whole point of color graphics information 
systems is that they can cut through details to show 
relationships and trends that would be overlooked in 
simple numerical data. Subtle movements that would be 
obscured in a numerical table often become obvious 
when plotted in an appropriate color graphics format. 
And there are many easy-to-use statistical tools, such 
as smoothing functions, regressions, curve-fitting and 
trend lines, that can help an executive isolate and view 
clearly the not-so-obvious trends he sees in displays. 

Computer graphics, and color graphics in particular, 
can help spot trends earlier and increase an executive's 
information throughput. A color graphics information 
system lets him see at a glance when there is some 
change in a trend or when data departs from 
expectations; it helps him see the exceptions, rather 
than all the data. And early identification of a trend can 
mean the difference between success and failure in a 
competitive market. 

Every business depends on the accuracy of its 
predictions. Forecasting leads to planning in which the 
company's resources are committed to take advantage 
of the predicted events. The clues are always there, but 
they may be hard to find. 

Fig. 3. Display types range from very simple scarter graphs (righr) to sophisticated 3-0 displays (left). 
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Unfortunately, management information 
systems grew up in an era in which 
computers were the province of 
specialists and technologists. 

Requesting and finally receiving a report is a slow 
process-probably the slowest interactive information 
system ever devised. Yet is is now the primary source 
of information for top managers. But if a manager is to 
gain insight into the crucial data relating to his 
responsibilities, he must be able to interact directly 
with that data in a much faster and more responsive 
manner. He needs tools that enable him to analyze data 
in much the same way a chemist analyzes a specimen­
following clues and adjusting procedures until an 
accurate picture emerges. Some people have trouble 
interpreting numbers, because they are abstract 
symbols with no physical relationship to the quantities 
they represent. Graphics formats, on the other hand, 
convey quantitative data as patterns in a physical space 
or dimension. Because the human mind is the best 

available pattern-recognition computer, a color graph­
ics computer should provide the brain with pattern-rich 
images. 

A high-performance infonpation system has to be 
tailored to a user and job function. No "stock" or 
"canned" system can perform well for a wide range of 
individuals. There are too many cognitive styles among 
managers. An important step in designing a color 
graphics information system is to test and understand 
the prospective user's cognitive style and then to 
design the interactive programs and displays accord­
ingly. 

We usually offer a variety of graphics formats on our 
systems, knowing that customers will eventually ask 
for one or more of the formats to be expanded and 
modified. A user who likes bar graphs will get an 
extensive bar-graph-generating program; others may 
pref er line graphs or more exotic displays. Because 
most people have never had experience with flexible 
and sophisticated graphics communication systems, it 
takes time for them to develop their own styles of using 
such systems. It is important, therefore, that the 
ability to modify and extend the systems be built into 

PROBLEM SOLVING WITH COLOR GRAPHICS 

Mr. Smith, a marketing vice 
president in a medium-sized manu­
facturing company, receives new 
sales projections from his five regional 
sales managers. Smith is responsible 
for giving his top management a total 
sales projection, on which the 
company will base its inventory 
purchases and production plans. It is 
crucial to the company's growth that 
this projection be as accurate as 
possible--certainly better than the 
competition's. 

Smith's color graphics information 
system already has files for the actual 
sales history of each product by sales 
territory, as well as for last year's 
projections. His assistant now creates 
files for the new sales projections. 

Smith decides that he will look at 
the projections for each territory by 
product to see if they conform with 
past actuals. Starting with Territory 1, 
he plots the recent history of the first 
product's sales by selecting a scatter 
graph and calling for the file 
containing this information. 

Next, he squeezes the horizontal 
scaling a little to make room for one 
year of projected sales, which are 
added as a line graph (Fig. 4) . 

At first glance, the projections 
appear to be in line with recent data. 
But Smith thinks he sees a flattening 
of the sales in the last year, even 
though they are :;till increasing. He 
decides to take a closer look. 

Going to the manipulator, he asks 
for a smoothing of the actual sales 
and for a long-term trend line on the 

184 

actual sales. When these are plotted, 
he sees that the projections fall nicely 
over the trend line, but that a distinct 
jump occurs between the smoothed 
actual sales and the projections (Fig. 
5) . Furthermore, the smoothed 
actual sales start to fall consistently 
below the trend line. This indicates 
that the projections may be too 
optimistic and that sales of this 
product line are slowing. 

Smith returns to the manipulator 

and asks for a trend line on only the 
last 12 months' sales. He plots this, 
along with the smoothed projections 
and the long-term trend line. He's 
surprised to see that the last 1 2 
months' trend is actually flat, or even 
down slightly. The sales projections 
now appear to be far out of line with 
the recent trend line. 

The next question is whether the 
problem lies just with this territory or is 
symptomatic of a larger problem with 

Fig. 5. A scatter plot of actual sales, with smoothed actual sales and a long-term trend 
line overlaid in different colors . 
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the software structure, because changes almost always 
occur. 

Methods of interaction with the system can also vary. 
The systems we design are either menu-driven (Fig. 1) 
or language-driven. A language-driven system tends to 
be a little faster to operate and produces a tighter 
interface between the user and the display. However, 
language-driven systems are more intimidating to a 
nontechnical user because they employ unfamiliar 
symbols and word8. Futhermore, to run the system 
efficiently, the user must memorize all the system 
commands. These are strong disadvantages for systems 
that are used infrequently by several different persons. 

A menu-driven system is slower, because it is 
constantly bouncing from menu to menu, but is 
self-teaching. It is ideal for systems that are not used 
regularly, or where infrequent use by many people is 
the norm. 

Sometimes an executive initially requests a menu­
driven system because of its apparent simplicity. He 
later finds himself using the system much more 
frequently than he had envisioned. Once familiar with 
the operation of all the system's functions, the 

executive may decide to switch to a language-based 
system to enable more rapid operation. Such language­
based systems should be designed in close consultation 
with an executive, who is usually trying to get a limited 
number of operations to respond very quickly. 

A typical system 

A typical color graphics management information 
system consists of a stand-alone microprocessor-based 
color graphics computer, such as those manufactured 
by rsc, Chromatics, Ramtek and others, plus floppy- or 
hard-disk storage, a color hard-copy printer and 
perhaps a large-screen projection TV for group 
presentations. 

Larger systems incorporate minis for data base 
management and an intelligent color terminal for 
creating displays. Any of these systems can be 
interfaced with the client's main data-processing 
computer, although we discourage this practice. The 
difficulty of interfacing the color graphics information 
system to the company's existing computer is often 
greater than that of designing the color graphics 
system itself. The effort may also be totally out of 

the product itself, so Smith looks at 
the sum of all the territories. Rather 
than simply add all the territories' 
sales together, he calls for a display 
that shows the relative contributions 
of each territory in a bar-graph format 
(Fig. 6). This display should tell him 
something about the performance of 
other territories, while giving him a 
picture of the entire product line. 

A look at total sales shows two 
things immediately: first, the short­
and long-term trend lines exhibit the 
same behavior as those of Territory 1, 

and second, Territory 2 sticks out 
because of its growth relative to the 
other territories. Because growth in 
the product line has been almost zero 
through the last 12 months, the 
significant growth of Territory 2 sales 
means that other territories must be 
doing worse than the product line. 
This is quickly confirmed by drawing 
the short-term trend lines for all five 
territories. 

chase by one large customer. Smith 
decides to take Territory 2 out of the 
total and look at the trend, which he 
finds to be already slightly down. Even 
though this product line has shown 
consistent growth for the last four 
years, it now appears to be headed 
into trouble. With the manipulator, 
Smith differentiates the total sales to 
get a graph of the rate of sales 
growth. This graph reveals that a fairly 
consistent, downward trend in sales 
growth began approximately 1 a 
months ago. Plotting a trend line of 
the rate of sales growth shows the 
product heading into serious decline. 

Further inquiry reveals that the 
growth in Territory 2 was the result of 
an unusual and nonrecurring pur-

Fig. 6. A bar graph showing relative sales over time in the five territories . 
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Integrating the rate-of-growth trend 
line produces a new sales projection 
graph, which shows sales of the 
product line declining in the next 1 2 
months, rather than increasing as in 
the sales managers' projections . 
Smith decides to cut the projections 
back to a level consistent with these 
forecasts and adopts a marketing 
strategy appropriate for a mature 
product. 

All products have life cycles that 
eventually trend downward. The 
problem is to spot the turnaround with 
enough lead time to adopt the right 
marketing strategies for extending the 
product's life and to save the 
company from wasting resources by 
tying up capital in excessive 
inventories. 

In this example, Smith was able to 
gain enough insight into the data to 
accurately assess the product's 
short-term sales trends and to save 
his sales managers a demoralizing 
error in judgment. 
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Outpost 11 has OEM 
written all over it. Get it 
into your syste1n. 

TANO's Outpost 11 
is a highly flexible, easily adaptable 

microcomputer capable of handling virtually any control, 
communications, or stand-alone small business computing application. 

Two points make it the outstanding choice for incorporation into OEM systems: 
Cost. TANO's high-volume production means Outpost 11 is available at 

a most attractive price , with multi-unit discounts. 
Reliability. Modular design using 

military/industrial grade components yields 6060-hour MTBF performance. 
Add to that the finest software tools and a variety of interface options 

(serial line, parallel, digital acquisition or analog acquisition) and you have 
the most versatile microcomputer in its price range. 

If you're an OEM, Outpost 11 has your name written all over it. 
See your nearest TANO representative and get it into your system. 

TANO Corporation, 4301 Poche Court West, New Orleans, La. 70129 

CIRCLE NO. 108 ON INQUIRY CARD 
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D 
Show me an JPS® 5000. 

D 
Please send information. 

Nome 

T1tte 

Company 

Street 

Oty 

State Zip 

Telephone 

DATA ROYAL 
235 Main Dunstable Road 
Nashua, New Hampshire 03061 
(603) 883-4157 
2801 Far Hills Avenue 
Dayton, Ohio 45419 
(513) 294-6426 
160 Centennial Way 
Tustin, California 92680 
(714) 838-4530 
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I care about making USIR your 
most reliable source for CRT and 
printing terminal rental and lease. 
I care about service because I care about 
getting and keeping your business. That's 
why I've put a tough guarantee on every 
CRT and printing terminal. Either we 
live up to it, or you get 25% of your first 
month's rental fee back for that unit. 

Here's what I promise: 
I. Your CRT or printing terminal 

will arrive on the day we say it will. 

2. It will work properly and have 
everything you need , right down to 
the operator's manual. 

Rent it for a month or lease it for a 
year. 
US!R lets you rent or lease CRT ter­
minab and printers that mterfacc easily 
with most computer entry systems. 
Choose from popular models manufac­
tured by Digital Equipment, Lear Siegler, 
Hazeltine, Diablo, Teletype, Techtran or 
Texas Instruments, to name just a few. 
US!R also has acoustic couplers and 
modems to complete the connection. 

See what a difference caring makes. 
Systems and computers don't solve your 
terminal problems. People do. At US!R 
we have people who try just a little 
harder to get you the terminal or tele­
printer you need, when you need it. 

Call or write for a complete 92-page, 
illustrated catalog today. 
2121 S. El Camino R eal, 
San Mateo, California, 
94403, (415) 574-6006 

• United States /" 
Instrument Rentals, Inc. 

lfi 
A U.S. Leasing Company 

"GET THE CIT TERMINAL 01 TELEPllllTEI 
YOU llEED. 011 TIME. OR GET MOllEY BACK." 



The first step in designing a color 
graphics information system is to 
find out what information is really 
needed - a problem in most 
organizations. Limiting the data base 
is probably the most difficult initial 
step in designing a system. 
proportion to the labor saved over some form of manual 
data entry performed by the executive's secretary or 
assistant, or perhaps by the executive himself, who 
may find the few hours a week spent in the task very 
informative. In addition, such tie-ins encourage nones­
sential data to creep into the local data base. 

Color graphics information systems cost about 
$15,000 to $50,000, including hardware and software, 
with a typical one costing $35,000. A multistation 
mini-based system may cost more. Typically, the 
computer will cost from $8000 to $25,ooo, depending on 
resolution, memory size and disk storage. Prices for 
hard-copy printers are about $10,000 for a color line 
printer to about $25,000 for a color Xerox with a data 
interface. Software development runs from $5000 for a 
relatively simple "standard" system to $30,000 or more 
for systems requiring much custom design. 

Software 

The basic software of a typical color graphics 
information system comprises four programs, which 
handle security, data base management, manipulation 
and statistics, and displays (Fig. 2). Because much of 
the information stored in these systems is highly 
sensitive and because the displays can transmit in just a 
few moments so much information about a company's 
past performance and future plans, most systems 
should have a comprehensive security system. In a 
typical installation, there are three or four levels of 
security. When a data file is created, a security level is 
assigned that limits access to that file. Thus, it is 
possible to create files that require one security level 
for viewing or editing and a lower security level for 
appending new data. This permits companies to assign 
clerks to keep the data base current without giving 
them access to entire files or to the displays. 

Another valuable security technique is to set up the 
data files so that they remember who accessed them 
most recently and on what date, providing a temporary 
trail of each person who uses the system. 

In a microcomputer-based system, all the files are 
probably time-series files: two-dimensional arrays with 
data values along one axis and time along the other. 
This is the simplest form of data storage and handling 
for a computer of this size. And while other programs in 
the system can create cross-sectional displays from the 
data files, almost all users of these systems are 
interested in how certain variables are performing over 
time. The user gets rapid access and high flexibility in 
manipulation of time-series data at the expense of 
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somewhat more cumbersome access and slower re­
sponse for cross-sectional data, which is the best 
compromise for typical executive decision-making. 

The biggest problem is to keep the data base limited 
to essential information. If the data base grows, the 
system's response time will deteriorate, and its 
advantage as an interactive tool will diminish. The 
technical problems associated with managing a larger 
data base are not the only reason for keeping it small. A 
user can easily remember how to find his way around in 
a small data base; he will remember where certain data 
trends were starting to emerge and will watch them 
closely. It's comparable to having a dozen report 
binders on a bookshelf versus wandering into a vast 
library to look for something. The very fact that only 
certain information is readily available results in 
greater use and understanding of that information. 

A data base program must have facilities to create, 
edit and append files. Nearly all the data executives 
need to make effective decisions already exists in some 
report available in the organization. Once the reports 
and the line items of interest have been identified, and a 
corresponding file started, the system creates update 
reports telling the user what files require updating. 
When a file is created, it is specified as being daily, 
weekly, monthly, quarterly or yearly. From that time 
on, the file will appear on the update report each time 
new data is due and will remain on the report until the 
file has been updated. This update report is the user's 
assurance that the data files are current and speeds the 
clerical job of keeping files up to date. 

The manipulator is a collection of statistical pro­
grams. The common features of a manipulator include 
software for smoothing data, forecasting, setting 
confidence limits, lagging and leading data, calculating 
averages, means and other statistical data and 
performing trend analysis. Again, programs should be 
chosen or designed to meet the user's requirements. 

The manipulator is entered from the data base 
program or from the display program. A menu enables 
the user to select the type of statistical operation 
desired; the system then prompts the user to enter the 
names of the data files. Results can be stored 
temporarily in work files or permanently as data files. 

The display program, which enables computer to 
"talk" to the user graphically, is the heart of the 
system. Displays include a wide selection of bar graphs, 
line graphs, scatter graphs and specialized displays, 
such as 3-D perspective bar graphs and line graphs, 3-D 

pie charts and combinations (Fig. 3). 
In an interactive system for executives, speed is of 

the utmost importance, so the computer performs data 
scaling and color selection automatically. However, a 
manual override menu can "hide" behind each graph, 
enabling the user to change scaling, colors and format 
and add remarks. These changes can be made a 
permanent part of the data file, so that each time it is 
graphed, the same new format will appear. 

Graphs can easily be overlaid for comparison, with 
the scaling and color selection of the overlays forced to 
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THE SOLID STATE MEMORY 
MARKET IN THE U.S. 

In the decade since semiconductor firms first applied solid 
state technology to the storage of information, solid state 
memories have not only tremendously impacted the large com­
puter industry, but have spread virtually throughout society. 
The devices are used in minicomputers and with microproces­
sors. The level of intelligence in terminals has climbed, due to 
solid state memory economics. Numerous microprocessor­
based industrial control systems require substantial memory to 
store algorithms. Television-based and other electronic games 
use ample memory to store programs which are the basis of a 
user's entertainment. The functionality of calculators has been 
enhanced by stored programs and by the allocation of memory 
for current data. Even consumer calculators selling for under 
$10 incorporate memory features. Currently, world sales of 
solid state memory devices are $1.4 billion , and will grow at an 
annual rate of 18% to $3.7 billion by 1985. 

Frost & Sullivan has completed a 269-page report on the solid 
state memory market which analyzes and forecasts sales of 
three major groups and nine specific types of solid state mem­
ory devices and growth rates to 1985; examines the tech­
nology; reviews applications in principal end markets ; and 
profiles the major suppliers to the marketplace, including their 
product lines and strategies. 

Price: $875. Send your check or we will bill you . For free 
descriptive literature, plus a detailed Table of Contents, 
contact : 

FROST & SULLIVAN 
106 Fulton Street 
New York, New York 10038 
(212) 233-1080 

CIRCLE NO. 111 ON INQUIRY CARD 

\le promise to 
tell the truth 

thewlwle truth and 
iwthingbut the truth. 

So lielpusBPA. 
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As a member of BPA (Business Publications Audit of 
Circulation, Inc.) this magazine subscribes to the principle 
that it takes more than good faith to earn the business of 
advertisers. It takes good figures. 

BPA, an independent, not-for-profit organization, 
audits our circulation data to make sure that advertisers 
get exactly what they pay for: you . 

Once a year, BPA auditors examine our circulation list 
to make sure it's correct and up to date. 

The audit makes sure you are who we say you are. 
It verifies your name, your company, your industry and 
your job title . This information enables our advertisers to 
determine if they're saying the right thing to the right 
people in the right place. 

It also gives us a precise picture of who you are and, 
therefore, a good idea of what you want as a reader. 

BPA. For readers it stands for meaningful information. 
For advertisers it stands for meaningful readers. Business 
Publications Audit of Circulation , Inc. W/9nl\ 
360 Park Ave. So., New York, NY 10010. V rl'\ 

lle mah sure yaugetwhatyau pay fur. 

A valuable security technique is to 
set up data files so they provide a 
temporary trail of each person who 
accesses the system. 

conform to those of the first file put on the screen. It is 
possible, for instance, to graph raw data as scatter 
displays overlaid with different-colored line graphs 
representing other data. 

And any display can be saved on disk as a "slide." If 
an executive sees something he wants to recreate later, 
he saves it as a slide by giving the display a name. A 
slide-show program (part of the display software) 
enables him to order previously stored slides and 
display them in rapid-fire sequence, as though he were 
using a slide projector. If an office has several color 
computer systems, but only one hard-copy printer, 
slides can be brought to the printer on a floppy disk and 
reproduced. 

The future 

Data processing will continue to be a highly technical 
and specialized field, but executives will not try to get 
an information systems manager to assume the 
perspective of a general manager. The executive will 
turn instead to personal use of small dedicated 
information and decision support systems. Eventually, 
most of these systems will incorporate color graphics 
displays. 

Speed of interaction will improve dramatically as 
small computers take advantage of new bus architec­
tures that enable faster access to larger amounts of 
on-line memory, thereby reducing the number of 
relatively slow disk transactions. The new small 
Winchester disks and bubble memories will help to 
enlarge the data base while reducing response time. 
And the color graphics systems themselves will evolve 
new ways to get images on the screen in a flash. When a 
system is in constant use, it is annoying to wait even 
one or two seconds for a display to be refreshed. A busy 
executive may replot data 20 or 30 times before he gets 
the format he wants. For graphics information systems, 
data precision is not usually a problem. Memory access 
time and size of directly addressable memory, however, 
are major considerations. • 

All display photos are courtesy of Chromatics, Inc., 
and Dunn Instruments, Inc. 

David Friend is president of Friend 
Information Systems, a Boston-based 
company that specializes in custom 
design of graphics information systems. 
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Ontel 
CIRCLE N O 1n O N IN OlllRV ~ARO 

Benefit 
from our 
experience. 

Recognized as a leader in our 
industry, we 've installed over 
15,000 intelligent systems 
world wide Highly satisfied 
Ontel users know our reliable, 
low-cost systems and support 
have been the solution to their 
OEM problems and needs. 
Broad in-depth experience.our 
unique hardware design and 
very extensive software are a 
proven and tested combina­
tion for success. We ' re dedi­
cated to making your OEM 
purchase live up to your ex­
pectations. Buy Ontel. It 's a 
sound business decision. 
Contact me today. 
Edward J . Heinze 
Vice President Marketing 
Ontel Corporation 
250 Crossways Park Drive 
Woodbury, NY 11797 
(516) 364-2121 



Overhead Projection 
Transparency Slide 

Color Graphics 
Hard Copy ••• 
Made Easy 
The Matrix Color Graphic Camera System converts the output 
of any raster scan computer color terminal into brilliant, high 
resolution photographic hard copy. Both line and continuous 
tone images can be made with accurate, bright, saturated 
colors. 

Our system does what no other instrument can do - it pro­
duces instant, on-the-spot results with Polaroid® 8 x 10 film, 
8 x 10 color transparencies for backlit displays and overhead 
projection, 35mm color slides, 60 image color microfiche, 
and 16mm/35mm color animation films. All with one camera 
system. It also allows recording of multiple image formats. 
Related and sequential images can be recorded in orderly 
arrays, on a single sheet of 8 x 10 instant print film. The 
resultant ease of comparison and analysis is unmatched. 
The system is also fully modular and field upgradable ... you 
purchase only the capability that you need now. 

Microprocessor based electronics provide many automation, 
self-calibration, self-diagnosis and remote control functions. 
Color graphics hard copy made easy by Matrix 
Instruments, the leading manufacturer of 
precision electro-optical imaging cameras for 
diagnostic medical applications. 

For more information, 
film samples, or a demonstration, 
contact Matrix Instruments, 
230 Pegasus Avenue, 
Northvale, New Jersey 
07647. 
Telephone (313) 439-8832. 
Or call toll-free: 
(800) 521-1596. 

II MATRIX 
INSTRUMENTS 
CIRCLE NO. 114 ON INQUIRY CARD 

Hard copy shown reduced from original 8" x 10", slide, and microfiche films . 
Multiple images recorded on a single sheet of film. 
"Polaroid" is a registered trademark of the Polaroid Corporation. 



Power protection for 
micro-based systems 

DAVID KEMP. Sola Electric Co. 

Micro/mini regulators provide an inexpensive way to protect 
small microprocessor systems against noise and voltage fluctuations 

Microprocessor-controlled systems, despite their 
many benefits, are often victims of their own complexi­
ty. Their miniaturized digital circuitry simply will not 
function properly when subjected to electrical noise and 
line voltage fluctuations. Although these common AC 

power problems have long existed, they present little 
difficulty for earlier, less-sophisticated electrical equip­
ment. But for microprocessor-based equipment, such as 
electronic cash registers, POS terminals, word proces­
sors and security and energy-management systems, 
these noise and voltage transients cause memory loss, 
system malfunction and even component failure. 

Electrical utilities are often blamed for power 
problems, but most difficulties affecting microprocessor 
performance are generated downline from the major 
substations. There's little the utility can do about this. 
Expensive equipment has been developed to protect 
large, computer-based systems, but such equipment is 
not practical for a small-system owner. Also, depending 
upon the type of power problem at fault, these 
alternatives may be unsuccessful. Only recently has 
low-cost equipment been designed specifically to 
protect small microprocessor systems against both 
noise and voltage fluctuations. 

Protecting the power line 

With microprocessor chip sales expected to top $30 

billion annually within the next 10 years, there's little 
doubt that small digital systems will move into every 
type of business. As power plants are built and existing 
energy resources are stretched thinner, the quality of 
electrical power will deteriorate further. Small systems 
users are, then, going to need power protection to keep 
their advanced electronics operating properly. Micro/ 
minicomputer regulators offer a simple, practical way 
to bring big-system protection down to a small-system 
application. 

Other available solutions to problems include dedicat­
ed lines and ultra-isolation transformers. A dedicated 
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line, which is a separate circuit installed to service only 
the microprocessor, is intended to bypass most voltage 
fluctuations generated by nearby electrical equipment. 
But the line cannot provide clean power because noise 
and voltage spikes or dips farther up the line will still be 
passed through to the machine. The dedicated line will 
not clip transients, attenuate noise or compensate for 
lack of voltage at its source. Further, a dedicated line 
can cost as much as, or more than, the system it 
services, making it unappealing to small-system users. 

The MICROS electronic cash register is protected against noise and 
voltage fluctuations by regulator, in background. 
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The micro/minicomputer regulator is just 
as economical as the ultra-isolation 
transformer, but is designed specifically 
for microprocessor-based equipment. 

A second solution is an ultra-isolation transformer. 
Although less expensive than a dedicated line, this 
device also has certain limitations. Its basic function is 
to prevent line-to-ground leakage, including common­
mode noise. It cannot, however, suppress the more 
serious transverse-mode noise and cannot regulate 
voltage. Any equipment being fed by an ultra-isolation 
transformer will still be subject to over-voltages, 
brownouts and transient faults. 

Tne Sola micro/minicomputer regulator is available in portable or 
hard-wired models with power ratings as high as 60 amps. 

The micro/minicomputer regulator is just as economi­
cal as the ultra-isolation transformer, but is designed 
specifically for microprocessor-based equipment. Un­
like passive dedicated lines, it responds to line 
problems and corrects them. 

Noise problems 

The most disruptive power problem for small 
systems probably is electrical noise. The familiar 
sinusoidal waveshape of an alternating current is 
characterized by its amplitude (voltage level) and 
frequency (normally 60 Hz). Noise, however, defined as 
high voltage, high frequency interference, can alter this 
waveshape and cause microprocessor malfunctions. 
Electrical noise is generated by any equipment 
containing an electric motor, including elevators, hair 
dryers, lights, thermostat-controlled heaters, neon 
signs and electric coffeepots. In addition, microwave 
ovens broadcast a form of electrical noise. Microproces­
sors, then, exist in electrical environments that are, by 
definition, noisy. 

Noise is generated along the conductive path of the 
power line either by radio frequency interference (RFI) 
or by electro-magnetic interference (EMI). RFI is 
generated by radar, microwave and TV transmissions; 
spark gaps; off-line arcing; and lightning. These 
produce noise on AC lines through capacive coupling or 
inductance. Electronic equipment housing can be 
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shielded from this noise by special coatings that will not 
pass these wavelengths into the system. Many power 
cables and data transmission lines, however, are not 
shielded and can act like receiving antennas to provide a 
path for this noise into equipment circuitry. 

EMI is produced by the normal operation of on-line 
switches, relays, switching SCRs and triacs, found in air 
conditioners, electric typewriters, fans and sump 
pumps. It is virtually impossible for a microprocessor­
based system that shares a circuit with other electrical 
equipment to escape such noise. 

Noise on AC lines is measured as a potential between 
hot line and neutral (transverse-mode) or hot line and 
ground (common-mode). Both types of noise must be 
attenuated for an electronic system to function 
properly. 

Voltage fluctuation problems 

A related power problem is voltage fluctuation. 
Voltage fluctuations can be either short-term 
transients-both spikes and dips-or ·longer-term 
brownouts and overvoltages. Transient surges and dips 
are caused by changes in load along the power line and 
occur frequently when electrical equipment is switched 
on or off. Brownouts-voluntary voltage reductions by 
utilities-and overvoltages are less common, but also 
potentially damaging to electronic circuitry. 

Unwanted voltages and frequencies can be errone­
ously interpreted by a microprocessor component as 
valid electrical pulses. This may cause the component to 
switch on or off when it shouldn't, and the performance 
of timing circuits will be affected. In addition, 
programs execute improperly because it is difficult to 
distinguish between noise-related errors and faulty 
programming. Many hours can be spent chasing down 
program glitches when noise is the real culprit. 

Noise not only affects component operation, but also 
alters data stored in a system's memory, which employs 
"latches" to store data in the form of electrical pulses. A 
latch remembers the last signal at its input until a new 
signal is fed to it. Thus, if a data bit is changed from a 
"o" to a "1" because of a noisy input, it will not revert to 
its former state once the interference has passed. If 
noise is not attenuated in some way, it can sweep 
through a system memory, changing latched signals at 
random. The lost data can never be retrieved, and if no 
record has been kept of memory contents, valuable 
information is destroyed. 

Voltage transients present similar problems in 
computer operation, but may be much more damaging. 
Short-term transients have the same effect as noise, 
except in extreme cases when transient spikes are 
chronic or of longer duration, and semiconductors may 
burn out completely. 

Clean power 

Noise and brief voltage fluctuations on a power line 
affect the performance of an analog circuit only 
temporarily. Current output will return to normal. In 
motor speed control, high-frequency noise and tran-
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Common power line irregularities . 

sients may pass through the system so quickly that the 
effect on motor speed may be too small to notice. 

However, the greatest benefit of a digital circuit­
high-speed operation-becomes a liability when noise 
and voltage transients are present. Noise lasting only a 
few microseconds may not be noticed in an analog 
circuit, but for a digital system switching in the 
nanosecond range, bursts become an acute problem. 

Brownouts, which are relatively lengthy voltage 
drops, are more of an inconvenience than a real 
problem. Most systems can tolerate long-term voltage 
variations over a certain range ( +5 -10, for example). 
To protect against drops in voltage levels below this 
range, most microprocessor systems use a power-down 
procedure, enabling a machine to protect its memory by 
activating a battery backup. When power returns to 
operating level, the microprocessor resumes operation 
at the point of interruption. 

Difficulties arise, however, when voltage fluctuations 
pass back and forth through the low-voltage limit 
programmed into the machine. The processor may then 
sporadically activate and deactivate its brownout 
contingency program. In the process, the machine 
powers up and down rapidly, losing memory contents 
and possibly damaging peripherals, such as floppy disk 
systems. 

Noise attenuation and voltage regulation 

The micro/minicomputer regulator protects digital 
circuits against fluctuations and noise. It's built around 
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a constant voltage sinusoidal (CVS) transformer, which 
is modified to achieve superior attenuation of 
transverse-mode noise to 60 dB and common-mode 
noise to 120 dB. It also compensates for line voltage 
changes and brownouts, adjusting output automatically 
to hold voltage within ±3 percent of nominal, through 
input voltage fluctuations as great as ± 15 percent. In 
severe brownout conditions, with line voltage as low as 
60 percent of nominal, the regulator's output voltage 
will remain within NEMA specifications of ± 5 percent 
-10 percent of nominal. 

The regulator provides added protection through 
current-limiting circuitry. If a short-circuit occurs, 
output current is held within 200 percent of rated 
value, permitting the unit to operate indefinitely, with 
no damage. The voltage regulator requires no modifica­
tions to existing equipment. It operates from any 
standard 120 v AC grounded outlet and provides two 
three-prong grounded receptacles for plug-in connec­
tion of small systems. • 

David Kemp is marketing manager at 
Sola Electric Co. 
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MICROPROCESSOR SOFTWARE 

Coroutines: 
an approach to 

software organization 
THOMAS L. HUMPHREY. American Microsystems. Inc . 

. . . in which two or more separate programs alternately act 
as the main program in a common, shared computer environment 

The coroutine approach to software organization 
provides an alternative to conventional hierarchical 
structures. It is a powerful tool in applications that 
require two interactive programs to alternately behave 
as main control programs. Examples include test 
drivers and other program development and testing 
aids, as well as certain categories of language proces­
sors. Although implementations of coroutine structures 
vary as a function of application and processor architec­
ture, they are straightforward and require only mini­
mal resources and operational overhead. 

Most computer and microprocessor software pro­
gram structures are hierarchical (Fig. 1). A single main 
program controls overall operation and invokes subor­
dinate programs or subroutines. These, in turn, invoke 

Level 1 
Subroutine 

Main 
Control 
Program 

I t 
Lower Level Subrout ines 

Fig. 1. Basic hierarchical software structure. 
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Level t 
Subroutine 

lower-level subroutines, and so forth. Programs that 
use reentrant and recursive routines readily map into 
such a hierarchy. 

The coroutine structure, in contrast, organizes soft­
ware so that two or more separate programs alternate­
ly act as the main program in a common, shared 
computer environment. Each coroutine views the oth­
er(s) as subordinate. Each maintains its own register 
context, subroutine stack, and data environment. 

The flow of control between two coroutines is shown 
in Fig. 2. Initially, coroutine A controls and acts as the 
main program. At some point, control transfers to 
coroutine B, which then assumes the role of main 
program. From coroutine A's perspective, control is 
transferred to a subordinate program--coroutine 

Coroutine A Coroutine 8 

Fig. 2. Flow of control in coroutine organization. 
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B's---e. g., by a subroutine call. From coroutine B's 
perspective, however, control is being returned from a 
subroutine program-coroutine A. The situation is 
reversed when coroutine B transfers control back to 
coroutine A. Coroutine B treats the transfer as a call to 
a subordinate program, while coroutine A views it as a 
return to control from a subordinate program. Control 
continues to alternate between the two coroutines in 
this manner. 

Hierarchical and coroutine software structures are 
not mutually exclusive. A coroutine can be hierarchical­
ly organized, and coroutines can share common subrou­
tines and data areas. Common subroutines are a 
convenient way to coordinate access to shared re­
sources, such as input/output. Shared data areas are 
useful for passing parameters and data between 
coroutines. Common subroutines and shared resources, 
however, must be serially reusable, and use by one 
coroutine must be complete before control is trans­
ferred to the other coroutine. 

Coroutines may also be imbedded within a hierarchi­
cal structure. For example, a main program may 

Main 
Control 
Program 

t 
Coroutine 

A 

..... 

Fig. 3. Coroutines in a hierarchical structure. 

Coroutine 
lnltlallzatlon 

i 

Corout ine 
B 

initialize data and operational environments before 
invoking coroutine action (Fig. 3). Control would subse­
quently be returned to this main program for final 
processing. The main control program may call on 
conventional, hierarchically organized subroutines to 
accomplish these functions. Fig. 3 also shows coroutine 
interface programs, which can effect transfers of con­
trol between coroutines and perform any associated 
context switching. 

A test driver application 

An important use of coroutines occurs in the logical 
testing of microprocessor application programs. Many 
microprocessor applications are implemented as stand­
alone programs designed to operate in a specific 
hardware configuration. But before final system test­
ing in the target hardware environment, program 
operation should be tested as thoroughly as possible in 
a generalized, simulated environment, such as a micro­
processor development system. 

This is readily accomplished by coupling the applica­
tion program to a separate test-driver program and 
operating the two as coroutines. As a coroutine, the 
application program behaves just like a stand-alone 
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Main 
ApplicaliOn 

Program 

Application 
Program 
Interrupt 
Handler 

Yes 

Set up the 
Environment, 
Simulate an 

Interrupt. 

Clean Up, 
Log 1/0, etc. 

Fig. 4. Test drive coroutine for interrupt-driven 110 . 

program, except that control is transferred to the test 
driver coroutine from all points in the program where 
inputs or outputs occur. The test-driver coroutine then 
accepts and validates outputs from, and simulates 
inputs to, the application program. The test driver may 
also be responsible for logging these 1/0 transactions for 
subsequent inspection and validation. A generalized 
test-driver program, designed to operate as a corout­
ine, can be used to support logical testing of many 
different stand-alone application programs. 

Fixed test driver 1/0 sequences can be used to 
simulate specific conditions and exercise specific appli­
cation program logic. Alternately, input data supplied 
by the test driver can be random or can be conditional 
on preceding application program outputs. 

Microprocessor 1/0 is typically memory mapped-Vo 
device data and status registers are accessed as memo­
ry locations. This greatly simplifies test driver imple­
mentation. 1/0 device registers are simulated by loca­
tions in a shared memory segment. The application 
program accesses these locations precisely as if they 
were 1/0 device registers, while the test-driver corout­
ine conditions and interrogates these locations to 
simulate 1/0 device operation. 

Interrupt-driven 1/0 can also be simulated by cou­
pling the application program and test driver corout­
ines as shown in Fig. 4 and distributing transfers of 
control to the test driver coroutine at random through­
out the application program. If a transfer to the test 
driver coroutine occurs when application program 
interrupts are masked, control is returned with no 
action. Otherwise, the test driver sets up an appropri­
ate 1/0 environment and simulates an interrupt to the 
application program. Upon completion of interrupt 
handling, the test driver processes any outputs gener­
ated, resets the simulated environment and returns 
control to the application program at the initial point of 
simulated interrupt. 

Implementing coroutine structures 

A coroutine structure is readily implemented using a 
simple interface program through which transfers of 
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Each coroutine views the other(s) as 
subordinate, and each maintains its own 
register context, subroutine stack and 
data environment. 

control are effected. As shown in Fig. 3, the interface 
program couples two coroutines by performing re­
quired context switching and maintaining the respec­
tive operational environments. 

An example is provided by the coroutine interface 
program for an S6800 family microprocessor shown in 
Fig. 5. Coroutine A transfers control to coroutine B by a 
subroutine call (JSR) to interface program entry point 
XA2B. The program counter (return address) is auto­
matically pushed onto coroutine A's stack. The interface 
program then explicitly saves the remainder of corout­
ine A's environment, restores coroutine 's environment 
and completes the transfer of control by a subroutine 
return (RTS) to the address previously stored in corou­
tine B's stack. The subsequent transfer of control back 
to coroutine A is accomplished in a similar fashion by a 
subroutine call from coroutine B to interface program Fig. 6. Alternate S6800 coroutine interface program. 

entry point XB2A. 
The interface program approach requires proper 

initialization of coroutine environments for the S6800 begins with coroutine A, it is necessary to store the 
interface program example in Fig. 5. If coroutine action initial coroutine B entry point in coroutine B's stack 

before the first transfer of control from coroutine A. 
Subroutine INIT in Fig. 5 performs this function and 
also initializes the coroutine B environment. Subroutine 
INIT must be invoked by coroutine A before the first use 
of interface program XA2B. 

The coroutine environment involved in the interface 
program context swap can vary with the application 
and with processor architecture. For example: 
• Parameters and parameter-list address pointers 

can be passed between coroutines in registers. 
Contents of registers used for this purpose must be 
left unchanged by the interface program context 
swap. 

• In 6800 architectures, storage locations o - 255 

Certain locations in the architecture of 6800 microprocessors, 
like this one, may be allocated between coroutines or used as 

Fig. 5. S6800 coroutine interface program. shared memory. 
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''YOU'RE TALKING OUR LANGUAGE: 
PL/1.ao:'' 

New PL/1·80 from Digital Research Brings Big Computer 
Programming Power to Microcomputer Systems. 

PL/1-80 is the biggest 
news for small system 
users and OEMs since we 
introduced CP/M® and 
MP/M. PL/1-80 is ANSI's 
General Purpose Subset of 
full PL/I, tailored into a 
languagefor8080,8085 
and Z80 users who expect 
the software revolution 
they've seen in hardware 
-better results at lower 
cost . PL/1-80 works harder 
than any other general­
purpose language for 
business, science, re­
search and education . 

The PL/1-80 software 
package includes a na­
tive code compiler, com­
prehensive subroutine 
library, linkage editor and 
relocating macro assem­
bler. And it's backed by 
our CP/M and MP/M 
operating systems. 

Best of all, the complete 
PL/1-80 system disk­
ette and documenta­
tion costs iust $500. 
PL/1-80: There's no 
better way to get big­
mach i ne results from your 
8-bit processor. 

Slngle0 andMultl 0 User Operating Systems 
That Set Industry Standards. 
CP/M is the industry 
standard operating 
system for small ma· 
chines. With thousands 
of users throughout the 
world, it's the most popu­
lar and widely used. It's 
the original, hardware­
independent 'bus' for 
users working with a 
broad array of lan­
guages, word-processing 
and applications 
software available from 
scores of suppliers at 
affordable prices. 

Now we've made a great 
CP/M even better. CP/M 
2 .2 is the latest release of 
the efficient, reliable sys­
tem that's truly universal, 
able to manage virtually 
any 8080, 8085 or 280 
micro and its floppy or 
hard-disk subsystems . 
Named to the 1979 
Data pro Software Honor 
Roll, CP/ M comes on a 
diskette with its own 
operating manual, for 
just $150 in unit 
quantity. 

MP IM provides big· 
computer power at 
small-computer cost. It 
provides multi-terminal 
access with multi­
programming at each 
terminal. And it's CP/M 
compatible, so you can 
run many programming 
languages, applications 
packages and develop­
ment software on your 
system . 

Check these advanced 
capabilities. Run editors, 
translators, word proces­
sors and background 
print spoolers simulta­
neously. Use MP/M's 
real-time facilities to 
monitor an assembly line 
and schedule programs 
automatically, or control 
a network of micros . Even 
write your own system 
processes for operation 
under MP/ M . The pos­
sibilities are endless, yet 
MP/M costs just $300 
(unit price for diskette 
and manual). 

Utllltles That Work 
For You. 
Use our utilities. Thousands 
do. They're designed to make 
your small system work extra 
hard , yet they cost surprisingly 
I ittle.: 

• MAC™ (Macro 

Assembler)-$90. 

• SID™ (Symbolic Instruction 

Debugger)- $75 . 

• ZSID™ (Z80 Symbolic Instruc­

tion Debugger)-$100. 

• TEX (Text Formotter)- $75 . 

• DESPOOL™ (Background Print 

Utility)- $50. 

All ore suppl ied on a diskette, 
with operating manual. 

Digital Research 
P.O. Box 579 
801 Lighthouse Avenue 
Pacific Grove, CA 93950 
408 649-3896 
TWX 910 360 5001 



Hierarchical and coroutine software 
structures are not mutually exclusive. 
Common subroutines and resources 
must be serially reusable; use by one 
coroutine must be complete before 
control is transferred to the other. 

constitute the D-bank, and can be accessed by a 
special addressing mode. o-bank locations may be 
allocated between coroutines or used as shared 
memory. However, to permit unrestricted use by 
both coroutines, the complete o-bank context must 
be swapped. 

• In processors with software interrupt features that 
are used differently by the two coroutines, the 
interface program must save and restore affected 
trap vectors. 

The makeup of the coroutine environment involved in 
the interface program context swap also affects initiali­
zation requirements. 

An alternative interface program for S6800 family 
microprocessors is shown in Fig. 6. In this example, a 
transfer of control is effected from either coroutine by a 
software interrupt (SWI) instruction. This causes a trap 
to interface program entry point XFRl (through the 
trap vector in location FFFA16 and automatically saves 
the return address and register-set contents in the 

source coroutine's stack. The source of the software 
interrupt is then determined by a binary toggle, and 
the stack pointer context is switched accordingly. A 
return-from-interrupt (RTI) instruction completes the 
transfer by restoring register set contents and the 
return address from the destination coroutine's stack. 

This interface program approach also requires prop­
er initialization, accomplished by subroutine INIX. As in 
the previous example, it is assumed that coroutine 
action begins with coroutine A. Subroutine INIX initiali­
zes the toggle and preloads coroutine B's stack; it must 
be called by coroutine A before the first software 
interrupt is issued. 

The S6800 interface program in Fig. 6 is faster and 
has a shorter and simpler calling sequence than the one 
Fig. 5. It becomes less efficient, however, where 
parameters or address pointers must be passed be­
tween coroutines in machine registers, and can only be 
used where neither coroutine requires the software 
interrupt for other purposes. • 

Dr. Thomas L. Humphrey is strategy 
manager for microprocessors and 
memory at American Microsystems, 
Inc., Santa Clara, Calif. 

ECLIPSE/NOVA* USERS. . . 
THINK CUSTOM SYSTEMS! 

W®oo w®rro~n ilGJrn GJ@~®®~ 
wGJDfrDrro~ il®lJ ®OlJlJ 
®®ITOfr[J@m@[J ~®GJ[J~@ ~ 
Seventy percent of all orders leave our plant within two weeks. 
Each board is shipped with complete documentation, and 
cabling. and every board is configured to run as soon as it 
comes out of the box. 

Custom Systems offers a full range 
of software-compatible controllers for 
Data General computers. including 
1/0 controllers, multiplexers and 
memory control boards. We've got 
what you need. and we're organized 
to do business on your schedule. If that 
sounds like a refreshing change, call 
or write Custom Systems for more 
information. 

NCC-80 
Booth 4010-12 IAl g~~~I~~~~~~~~~.~ INC 

~Telephone: (612) 553-1112 Telex : 290975 *Trodemorl~ of Doto General Corporation 
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OUR NOVA 4 HAS 
ALL THE LATEST 
FEATURES. INCLUDING 
EARLY DELIVER~ 

That's why you should contact us 
right now for fast delivery of one of 
the most popular, compatible, re­
liable computer systems ever made 
-the Data General NOVA® 4. 

Our NOVA 4/C is the compo­
nent OEM's dream come true, 
combining low price with reliability 
and flexibility. 

The NOVA 4/S offers fast 
scientific processing through its 
instruction prefetch processor, 
high-speed floating point, and 
character manipulation abilities. 

Then there's the NOVA 4/X. It 
provides all the features of the 4/5, 
with up to 256K bytes of memory. 

And every NOVA 4 is available 
with our new winchester-type tech­
nology disc featuring integral 
diskette backup. 

Whatever your application, 
there's a Data General NOVA 4 
that's a perfect fit. With a delivery 
date that'll keep you from throw­
ing fits. 

CIRCLE NO. 118 ON INQUIRY CARD 
Data General Corporation, Westboro, MA 01580, -1,I 
(617) 366-8911 . NOVA is a registered , 
trademark of Data General. -1/ 
"Data General /' 
Corporation, 1980. @ / '<-'' 
YISR US AT IOOTH #1339 // ... ~' 
AT llCC, AllAHEIM, CA., I>":. /./,,,'1:P ,..!' 

MAY 19-22, 1980. ""'-'-' /~I.)°' 
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Selling to the 
small-business market 

WALTER A LEVY, Contributing Editor 

This new market is still a frontier, 
and hazards exist for unwary buyers-and sellers 

Both large and small suppliers of computers are 
vying for the attention of small businessmen-and 
getting it. From the giants to the small hobbyist 
retailers, computer suppliers want a piece of this 
growing market. For about the price of a large delivery 
truck, any small business can own at least the hardware 
part of a computer system, but there are still software 
and service problems. Buyers are buying and sellers 
are selling, but this new market is still a frontier, and 
hazards exist. 

Because few of the estimated three million small 
businesses can develop their own software, computer 
manufacturers have developed a variety of marketing 
approaches. One approach is an alliance that would be 
unrealistic in any other market: IBM teaming with a 
two-man consulting company, for example. In addition, 
the industry has adopted new promotional and selling 
techniques, including seminars, direct-mail advertis­
ing, retail computer stores and appeals to the hobbyist. 

Large companies have enough capital to invest in this 

Aggressive promotion of low-priced systems, coupled with new channels of marketing, such as retail computer stores, has 
prompted many small businessmen to "go shopping" for their first computers. 
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Small businessmen are more concerned 
than large companies about the ability 
of a small supplier to fulfill his 
commitments and stay in business. 

the computer supplier to develop his product and the 
customer to buy it. To enter this market, the small 
systems house or software supplier must acquire or 
develop a set of business application programs at a high 
cost-too high for any one customer to pay. The 
supplier must sell systems competitively, repeatedly 
installing essentially the same software and building a 
respectable base of satisfied customers, before his 
investment can pay off. 

new market and can wait years for it to pay off. Large 
hardware vendors, for example, hope to sell thousands 
of $10,000 to $20,000 microcomputers and minicomput­
ers, which often require hundreds of dollars more a 
month for licensed software and service. Time-sharing 
and data-service companies also want customers willing 
to pay hundreds of dollars a month for processing and 
occasional software support. 

Profile of the small businessman 

The small business market, however, is too widely 
dispersed to be easily captured by large companies. As 
a result, the computer industry's "third world," 
comprised mainly of more small businesses, is also in 
the market. Many systems and software houses, 
computer stores, dealers and consultants, for whom 
success is 20 to 40 annual installations each, are selling 
business systems. And the computer hobbyist industry 
is deserting its original market and turning to small 
businesses. Hobbyist retailers hope to substitute $5000 

to $20,000 system sales for sales of $500 computer kits 
and $5 parts. 

Small businessmen are usually more demanding than 
other customers because often their entire business 
operation depends on the computer. Furthermore, they 
are not usually systems-oriented and require more 
education than a large-company executive or a techni­
cally skilled industrial or scientific user. They demand 
that the supplier can ensure support throughout the 
system's useful life. Because they constantly face credit 
risk, business failure or breach of contract problems, 
they are more concerned than large companies about 
the ability of a small supplier to fulfill his commitments 
and remain in business. So the small systems supplier 
must establish and guard his credibility with his 
customers. 

Because small businesses live or die on their ability to 
turn capital over quickly and to avoid slow collections or 
credit losses, they are likely to automate their basic 
accounting and production-control functions. Small 

Neither the small computer business nor its small­
business customer can survive a major financial 
mistake. Both must make a substantial investment-

PROBLEMS GROW WHEN SELLERS ARE TOO EAGER ... 

J&H, a small accounting firm 
grossing $500,000 a year, provides its 
small business client base with audit, 
tax and general accounting services. 
J&H writes up the general ledger for 
many of its clients, posts each 
month's transactions to the appropri­
ate accounts and provides a trial 
balance. It uses two data-processing 
service bureaus to support its 
operations-one for income tax return 
preparation and the other for general 
ledger write-up. Until recently, J&H 
hadn't considered buying its own 
computer, but it is now shopping. 

Drawn by computer industry 
promotion of low-cost business 
systems, the company is ready to buy 
a system costing as much as $30,000, 
if it will handle mandatory general 
ledger write-up work, plan labor hours 
and perform engagement billing. The 
system would be a bargain if they 
could also use it for income tax 
preparation. Encouraged by a report 
that a smaller accounting firm had 
installed its own computer, J&H 
committed itself quickly. 

Although convinced they should 
proceed, J&H officials are just 
beginning to explore the market and 
have only a faint understanding of 
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how to buy and install a system or 
how to find the right supplier. The 
process is slow and inefficient. 

The two partners involved speak to 
salesmen and receive presentations 
while continuing their normal duties. 
So far, they have contacted 
small-computer salesmen from two of 
the largest suppliers, which try to win 
the customer's confidence without 
imparting any specific technical or 
price data. After 30 or 40 hours (over 
two months) away from the account­
ing practice, J&H has accumulated 
only a modest inventory of facts and 
documents, including confusing litera­
ture and price information from both 
suppliers. 

One major supplier furnished J&H 
with a six-page factual summary of its 
bottom-line small-business equip­
ment and software, an oral statement 
of the price of a system and an 
explanation that a third party would 
provide software. 

From a second major supplier, J&H 
received two brochures of the 
company's bottom-of-the-line small 
business computer and the next 
highest model in the line. It also 
received a third brochure that 
describes a general ledger software 

package marketed by a third-party 
firm 3000 miles away, but which 
provides no price, terms or software 
environmental data; a vague state­
ment about equipment price and 
third-party software costs; and a 
confusing explanation of the relation­
ship between the equipment supplier 
and the software supplier. To add to 
the J&H officials' confusion, the 
equipment salesman also informed 
J&H of an income tax preparation 
package on his computer from a 
prestigious "Big a" CPA firm. To a 
small firm, this was an exciting 
prospect, so J&H contacted the "Big 
a" firm and received a sales call and a 
presentation. Unfortunately, the firm 
didn't have a package. It was merely 
interested in developing one on a 
custom basis, and tried to involve J&H 
in a $100,000 consulting engage­
ment. 

The J&H situation results partly from 
inexperience in the computer market, 
but the customer is entitled to be 
properly served without becoming 
expert. The company is going to buy a 
computer sooner or later-if the 
industry figures out how to present an 
understandable and realistic procure­
ment plan. 
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businessmen, then, typically buy computer systems for 
order-processing, invoicing, accounts receivable and 
inventory control functions. 

This basic set of functions-which IBM has dubbed 
BICARSA for basic inventory control accounts receivable 
sales analysis-is also the dominant generator of 
paperwork, and the ability to computerize it, even in 
small businesses, can reduce costs. If a business can 
justify a computer system for the BICARSA functions, it 
would probably be willing to pay slightly more for a 
system that would enhance its entire accounting system 
by adding general ledger, accounts payable and payroll 
functions. 

Small businesses also acquire computer systems for 
production, dispatching, mailings and a variety of 
non-accounting functions. Some examples illustrate this 
trend: 

Xerox Corp. recently opened its first retail outlet in Dallas. Plans 
for six other stores are under way. 

• Fuel oil companies maintain customer consumption 
records based on "degree-day" calculations and auto­
matic delivery schedules. 

the main account file and the application programs. In a 
typical BICARSA installation, the system is loaded with 
programs for order processing, with stock availability 
and customer files on-line. The operator enters orders 
as they reach the office, checks and commits stock and 
interactively verifies customer identity and credit 
status. System capacity depends on the operator's 
ability to enter 100 to 200 orders at a work station in an 
eight-hour day. 

• Membership organizations and direct-mail adver­
tising companies maintain records and mailing lists and 
produce mailing labels. 

• Small accounting firms perform general ledger 
accounting, maintain billing records and regulate staff 
availability. 

• Contractors prepare quotations, generate price 
data from standard work units, develop labor/hour 
estimates and determine materials requirements. 

The equipment required to support these functions is 
modest. Most small business applications lend them­
selves to transaction-oriented data processing that can 
be economically implemented on a mini- or microcom­
puter that includes a single data entry work station, a 
serial printer and enough diskette or disk space to store 

The least expensive microcomputer on the market 
can handle an accounting system with these character­
istics. Small systems houses and computer stores 
furnish hobbyist-grade equipment that costs about 
$8000, including a printer. Thus, they establish a 
market bottom against which larger or older products 
must compete. 

Single work station application programs do not 
require sophisticated operating systems. The software 
provided in the typical hobbyist microcomputer, which 

... AND WHEN BUYERS ARE UNDERFINANCED 

Compared to J&H, SPT Metal 
Fabricators is a giant. The company 
fabricates metal components from 
raw stock and supplies its large 
customers with a combination of 
standard repeat-order and custom 
parts. With a rapidly growing annual 
volume that now stands at $30 
million-3000 quotes and 1 ooo orders 
a month-SPT's controller is seriously 
considering a computer. He believes 
a system will improve the company's 
billing and collections and reduce 
clerical costs. The company has 
difficulty maintaining its raw materials 
stock at the right level because much 
of it is imported, and leadtimes on 
new orders are much greater than 
those from more expensive domestic 
sources. He is convinced that 
materials consumption planning could 
be greatly improved by computerizing 
the process of preparing quotes, and 
by using the data to generate 
materials requirements forecasts. 
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s.P., the controller, has been 
contacting several small-business 
turnkey system suppliers for about a 
year. Because s.P. is well-educated 
and has several years of experience 
in a large public accounting firm and a 
strong grasp of systems planning, he 
knows enough about the industry to 
deal easily with suppliers. He has 
realistically estimated system and 
installation costs. But s.P. has just one 
problem-his company has no 
money. 

·Although SPT is growing rapidly, it is 
undercapitalized and recently moder­
nized its plant at great expense. The 
company needs to build up working 
capital before the controller can make 
further investments. S.P. is planning a 
$50,000 to $75,ooo general-purpose 
accounting system with special 
materials planning abilities, but he 
won't be able to fund it for a year or 
two. 

So s.P. is trying to find less 

expensive short-term solutions. The 
company owns a rather old minicom­
puter with a teletypewriter used as 
part of a metallurgical laboratory 
facility. S.P. has asked the vendors to 
enhance the older computer so it can 
perform accounting functions during 
the day shift, thereby reducing his 
costs. (The laboratory work can be 
done on the night shift.) For a simple 
quotation-preparation and a materials 
forecasting program, he is also 
considering a hobbyist-grade micro­
computer, cabled to share the existing 
teletypewriter. 

The situation at SPT is typical of one 
that frustrates suppliers: all external 
signs indicate a solid prospect, but 
several small companies are consum­
ing resources in search of the order. 
But the buyer is unable to buy a 
system, and in his search for 
temporary measures, he is drawing 
vendors into a lengthy and unproduc­
tive relationship. 
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A NEW SERIAL PRINTER FROM THE 
LEADER IN MATRIX TECHNOLOGY 

MANNESMANN 
TALLY 
Mannesmann Tally 
8301 South 180th Street 
Kent, WA 98031 . (206) 251-5524. 
Telex- 320- 200 

CIRCLE NO. 119 ON INQUIRY CARD 

Mannesmann Tally 
sets the pace in price 
with the T1705. 

From the Tally tradition of quality 
and reliability comes another dramatic 
advancement in lowered cost of owner­
ship. A combination of low purchase 
price, low maintenance costs and low 
parts usage. A "no options" fully loaded 
printer that combines the latest in LSI 
electronics with precision mechanics. 
You get standard features that are extra 
cost options on other printers. 

OEM's will select it because users 
will prefer it! 

The T1705 is the quietest impact 
printer on the market. It has 160cps op­
timized bi-directional printing with high 
speed 48 ips head slew for throughput 
speeds up to 200 lines per minute. 
Rugged reliability. No preventive 
maintenance requirements. 

Standard features include a new 
operator changeable precision print 
head for long life and superb print qual­
ity. Dual tractors for positive paper posi­
tioning and control. Operator selectable 
6 or 8 lpi spacing. Self test. Forms con­
trol. A convenient snap-in ribbon car­
tridge for clean, fast and easy ribbon 
changing. Double wide character print­
ing. And a buffered serial interface. 

A new serial printer. Competitively 
priced. 30 day delivery. Call your 
nearest Tally sales representative today. 

See us at NCC Anaheim, 
Booth #1527 
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As a tool for the small businessman, 
the computer must solve specific 
problems in tangible ways. 

middle manager, engineer or scientist. He hopes the 
computer he buys will be an easily maintained tool and 
a sound business investment. 

As a business tool, the computer must solve specific 
problems in tangible ways. A small businessman is 
likely to buy a system because it will not require much 
operation dislocation or staff training-not because of 
its "capability" or "better management information." 
As a facility, the computer should require minimum 
maintenance. The buyer requires the supplier to 
respond promptly to service calls. He also needs a 
single source of service for the computer, the printer 
and the software. 

comprises a ROM-resident BASIC interpreter and an 
interactive monitor, is quite sufficient. If the applica­
tion requires several work stations, much printing 
overlapped with operator data entry or bulk loading of 
input data, the system will require larger equipment 
and a multitasking operating system and will cost 
upwards of $20,000. 

Computer as tool and investment 

The typical system buyer is the owner-operator of a 
business that grosses $1 million to $25 million a year. 
He will probably lack EDP experience, a technical 
education and an appreciation of systems and proce­
dures beyond the specifics of his daily operations. He 
won't have the time to get involved with the system's 
installation, but he will have a firm idea of which 
business problems to solve with a computer and how 
much money he can spend on one. In these respects, the 
small businessman is distinct from the large-company 

Many factors prompt a small businessman to shop for 
a system (see accompanying stories), but the biggest is 
aggressive promotion of low-priced systems, coupled 
with new channels of marketing, such as computer 
stores. While this kind of marketing produces sales, it 
also draws many "shoppers" -businessmen whose 
curiosity has been aroused by claims of low-priced 
systems, but who are not yet ready to buy. Before he 
feels comfortable with the prospect of his own computer 
system, such a buyer browses in his spare time for 
about a year, reads literature, goes to sales seminars 
and spends time with potential suppliers. Even when 

THE KEY: DEVELOPING CUSTOMER CONFIDENCE 

Two vendors are competing for a 
small-business system order. Vendor 
A submits an elaborate custom­
written proposal after six sales calls 
and a site survey. Vendor B submits a 
letter proposal plus a brochure in 
response to a telephone call-and 
gets the order. 

Why? Vendor s's letter essentially 
said the following : "Our system is 
installed in 50 companies similar to 
yours. Here are six references of 
satisfied customers . This is our 
standard price. These are our 
standard terms." 

Customer confidence is the key 
ingredient. Vendor s's brief business­
like letter told the customer every­
thing he needed to know and gained 
his confidence. Small-business sys­
tem suppliers must understand this 
and adjust their marketing methods 
accordingly if they are going to be 
successful. Three factors are key to 
achieving customer confidence: 

Clear communications: Literature 
and proposals must be clear and 
understandable. The vendor must 
understand the customer's industry 
and problems, and demonstrate this 
fact. Essential facts about computer 
technology must be communicated at 
the right level: not too technical, not 
too simple. The rights and responsibil­
ities of buyers and vendors should be 
clearly explained. 

Here are three examples of how a 
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vendor might describe the disk drives 
furnished with his system. 

Bad: " We offer a 256K-byte 
IBM-compatible software-formatted 
floppy-disk drive." (Too technical.) 

Better: "Our low-cost disk drive will 
store 1 oo customer files." (Customer 
understands.) 

Best: "Our low-cost floppy-disk 
drive has a physical storage capacity 
of 256,ooo characters. It can hold as 
many as 1 oo customer files, each 
holding an average of 1 o transaction 
records." (Customer understands and 
can make informed comparisons.) 

Reasonable business policies: 
The vendor's approach to marketing 
and supporting his product must 
recognize both the legitimate needs 
and expectations of an unsophisticat­
ed customer and the realistic limits of 
the vendor's resources. The customer 
must gain confidence that the vendor 
is reasonable and reliable and that, 
having contracted for a system, he will 
not discover unpleasant surprises. 

Vendors should avoid any market­
ing techniques that cause a buyer to 
feel that a product's capabilities or 
true costs were understated to gain an 
order, or that pricing was arbitrary or 
sensitive to the buyer's apparent 
eagerness or ability to pay. The cost 
of add-on features should not be out 
of line with their cost as part of an 
initial order. Vendors should bend 
over backward to stress the 

importance of the user's participation 
in system installation and conver­
sions, regardless of how well the 
vendor may feel he is protected by 
contract terms. This will assure a 
successful installation and a happy 
customer. 

An efficient relationship between 
vendor and customers: The 
vendor's selling and promotional 
efforts must be realistically scaled to 
the price of the product and the 
buyer's budget. Small businessmen, 
as one-time buyers of computers, 
must be able to understand the 
limitations of the vendor's marketing 
resources and be realistic in their 
expectations. 

The vendor of a turnkey system 
selling for perhaps $25,ooo can afford 
to budget $2000 to $3000 per system 
for the cost of sales. Such a budget 
barely covers the cost of one or two 
sales calls and a proposal, particular­
ly if out-of-town travel is involved. 
Vendors must learn to qualify buyers 
inexpensively, limit their costs for 
"missionary work" and education and 
close orders for standard systems at 
standard prices. Buyers should 
cooperate in the sales effort by doing 
their homework and being prepared to 
act if a reasonable proposal is 
received. Experienced vendors have 
learned to provide interested buyers 
with survey forms and self-instruction 
sales aids. 
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Before he feels comfortable with 
the prospect of his own computer, a 
buyer may 'browse' in his spare time 
for about a year. 

he makes a firm commitment to buy a system, the 
procurement competes with other demands for capital 
up to the moment he signs the contract. 

Under these conditions, the buyer's ability to 
discover what the market has to offer is severely 
limited. He will probably sporadically contact one of the 
obvious "biggies" such as IBM or Burroughs Computer 
Corp., a nearby computer store, a minicomputer 
dealer/systems house or a system supplier referred by a 
trade association or by a large supplier. He will 
probably quickly understand the concept of turnkey 

Xerox Corp.'s "supermarket for the office" carries a variety of 
copiers and word processors, as well as small computers pro­
duced by other manufacturers. 

systems because it corresponds precisely to his needs. 
He may, however, become frustrated at his inability to 
get turnkey systems from blue-chip equipment ven­
dors, to understand the responsibilities and proposals 
of hardware suppliers or to understand the significance 
of standard application programs and consultants. The 
buyer probably will learn enough about hardware to 
define configurations and make comparison!? on the 
basis of price and nominal specifications, such as 
memory size and printer speed, but he probably will not 
learn much about software. 

Buyers often seek advice from accounting firms, from 
other businessmen who own systems or from consul­
tants. And when they do, it can be a problem. If the 
accounting firm is small, for example, it may be no more 
knowledgeable than its client, and reluctant to share a 
risky decision. Another businessman may describe only 
his own experiences to the prospective buyer, but not 
give much advice. And an independent consultant's fees 
would probably be too large in relation to the system's 
price to be acceptable or worthwhile. A businessman 
shopping for a $25,000 system, for example, is unlikely 
to want to pay a consultant's fees of $2000 to $5000 for 
the one or two weeks required to survey the business, 
locate a few competitive suppliers, develop a simple 
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request for proposals and make a recommendation, 
even though the businessman may fruitlessly spend 
more of his own time trying to manage the same 
process. A consultant who comes in for only one or two 
days can do little more than collect a few simple 
statistics about the business and recommend one or two 
qualified systems houses. 

The relationship between small businessmen buyers 
and consultants has not yet matured enough to be 
effective. When it does, independent consultants, 
acting as advisers or representatives, will be quite 
valuable to the small businessman. Suppliers also 
benefit from consultants because they reduce the 
burden of educating buyers. 

All branches of the computer industry recognize the 
importance of educating the buyer. Many suppliers 
offer seminars and publications that combine product 
exposure with some advice. Independent consultants 
and training firms also provide seminars and publica­
tions that usually present an overview of EDP 

technology and guidelines about how to procure a 
system. People with substantial experience in EDP 

frequently develop and present these seminars. 
Sometimes, however, they fail to recognize the 
"smallness" of the buyer and present advice in overly 
sophisticated terms. Seminar teachers make another 
common error when they tell the small businessman to 
prepare and elaborate a demanding request for 
proposal (RFP) full of questions with answers he 
wouldn't understand. 

The "shopping'' phase of a small business system 
procurement, then, is most critical for both buyers and 
suppliers-buyers because of the necessary education 
to be acquired, and suppliers because of the expenses 
and risks of a lengthy and tenuous relationship with a 
new customer. There are no heroes in this market-a 
lot of vendors and buyers are wasting each other's time 
and money with unrealistic expectations. For a small 
systems house or software supplier in this market, a 
qualified buyer is indispensable. • 

Walter A. Levy is president of 
Edgewood Computer Associates, Inc., a 
consulting firm specializing in data 
communications, distributed processing 
and minicomputer applications. 
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over 350 man-years experience in the development 
Henry Ford and fine-tuning of horizontal font technology, we could 

succeeded, and his Model A have given the 3000 Series just about all the bells and 
endures today as a marvel of modern times because whistles known today. 
America needed a practical solution to its transporta- We didn't because not everyone needs a band 
tion needs. Ford could have used other colored paints, printer with a V-8 and fuel injection. Just simple 
installed four doors, and maybe even added a sun roof reliable output ... font flexibility for travel in foreign 
in his original automotive masterpiece. Instead, he countries, fine vertical and horizontal paper adjust­
built a quality car that offered what the world needed: ments so that your copy holds the road, and the only 
Simple and reliable transportation. truly clean-hands operator changeable ribbons so that 

At Data Printer-the world's leading manufacturer you and your printout look good when you get to 
of horizontal font line printers, our contempo- your respective destinations. 
rary answer to Henry Ford's proven principles ~ Data Printer. A place where people believe 
of simplicity and lasting value is our 3000 that masterpieces can be simple. Data Printer 
Series of band line printers which range in Corp., 99 Middlesex Street, Malden, MA 02148 
speed from 150 to 750 lines per minute. With Telephone: (617) 321-2400, TWX: 710-348-0794. 

Data Printer 
The Craftsmen. 
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For instance; wjitsu's M228X 
Winchester drive dellvers more than 
10,000 MTBF power on hours of high per­
formance. That's 40% better than the 
industry standard. And the M228X is fast: 
6ms track-to·tra<:k (27 ms average) access 
time. With this kind of performance, up to 
169 megabytes of unformatted storage, 

The first word tn rellablllty. 
The last word ln performance. 
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BOOKSHELF 

Applying CBASIC 
to accounting systems 

Two books provide efficient programs 
for updating and maintaining accounting data 

GENERAL LEDGER-CBASIC 
and ACCOUNTS RECEIVABLE & 
ACCOUNTS PAYABLE-CBASIC, 
By Lon Poole with Mary Corchers, 
Martin McNiff and Robert Thom­
son, Osborne/McGraw-Hill, Berke­
ley, Calif, 1980, $20 each (paper). 

Reviewed by 
Eileen F. Hemenway 

Whether a business is small or 
large, accounting chores are 
handled more easily and accurately 
with a well-designed and well­
implemented automated accounting 
system. These two books provide a 
complete set of programs for 
computerized general ledger and 
accounts payable/accounts receiva­
ble systems. 

The books, developed from Adam 
Osborne's earlier business software 
books of the same title, include 
programs written in CBASIC, 
Version 2. These programs will run 
on any 8080/Z80 microcomputer 
with the CP/M operating system. 
They have been converted so they 
can be used on a wide variety of 
computers, such as Apple 11, TRS 80 
and IBM 5110. 

Business software users know 
that no matter how professional the 
business software is, there occasion­
ally is a need for a feature in a 
system that is unique for a 
particular organization. It then 
becomes necessary to modify one or 
more of the programs. Although the 
programs in these books are 
general-purpose, the authors recog-
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nize the need for customizing and 
devote an entire chapter to it. 

General Ledger contains eight 
application programs and eight 
support modules, of which seven are 
common subroutines. 

Some characteristics of general 
ledger that are provided with the 
program in the book include: 

• user-established and user­
maintained charts of accounts, 

• user-selected headings, totals 
and subtotals for financial 
reports, 

• flexible report formats for 
balance sheet and income 
statements, 

• user-established fiscal year 
ending month, 

• posting to the general ledger 
from outside the programs via 
an external posting file, 

• audit trail printout for account 
balance changes, 

• monthly, quarterly and year­
end balance sheet and income 
statement, 

• addition, deletion and modifica­
tion of accounts, 

• adjustment of account totals 
when balance errors are 
detected and corrected, 

• printout of current account 
balances for selected accounts. 

A chapter called "User's Manual" 
includes flow charts and detailed 
instructions for using the system's 
programs, explanations of the 
program's purpose and information 
on handling error-recovery and 
exceptional processing. In addition, 

samples of CRT screen images and 
printed reports are included. 

Another chapter, "Management 
Guide," provides an understanding 
of what the programs can do and 
when they should be used. It 
discusses posting from the accounts 
receivable and payable, as well as a 
cash journal. Although the pro­
grams are designed to detect errors 
in processing and to report them, 
they cannot detect posting to an 
incorrect account or posting of an 
incorrect amount, so they provide 
an update report that can be used 
for error detection and correction. 

A companion publication to the 
general ledger book, Accounts 
Payable/Accounts Receivable, pro­
vides a business with the ability to 
accumulate information for current 
assets and liabilities on a balance 
sheet. The book contains 22 

application programs and 14 

support modules; 13 are common 
subroutines. The system permits 
the option of generating files for 
posting to the G/L system. 

"Receivables" generally refer to 
customer accounts, and "payables" 
to vendor accounts. Because both 
directly affect the cash flow of a 
business operating cycle, they must 
be accurate and up-to-date. 

The programs in this book off er a 
system that supports processing 
and analyzes business cash flow, 
using an invoice as the primary 
source of data. 

The programs for accounts 
payable provide the means to keep 
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HEX-29 
The HEX-29 from DIGITAL MICRO­

SYSTEMS is a low cost. high power data 
processor . Priced like a microcomputer , 
the HEX-29 is a multitasking , multiuser . 
time share computer . 

The powerful bipolar b1t -sl1ce pro­
cessor includes 16 or 32 bit integer and 
64 bit floating point operations , mult1-
byte/ character string processing . tran ­
sition table instructions and more . 
HEX-29 will accommodate bit . nibble. 
byte . word . double word , quad word 
and variable field operations . 

The micro-programmed HEX-29 is 
a complete system with an expandable 
complement of powerful software tools . 

The HEX-29 1s a feature-packed 
minicomputer suited for business or 
scientific applications . 

CONTACT : Ernest Lorens , DIGITAL 
MICROSYSTEMS, 4448 Piedmont 
Avenue . oak1and . cA 9451(/J1 w­
(415) 658-8650 

Digital 
Microsystems. 

track of vendor purchases and 
credits and to calculate vendor 
payment amounts. Program fea­
tures include: 

• maintenance of vendor and 
invoice system files, 

• maintenance of vendor activity 
totals, 

• flexible check calculation check 
writing on preprinted forms, 

• aging summary for open items 
aging analysis-30/60/90 day or 
user basis, 

• invoice distribution to 11 
different general ledger ac­
counts, 

• check register printout. 
Invoices, debit memos and credit 

memos are maintained as separate 
records on the systems ledger, 
which is the invoice file of closed 
(paid) and open (unpaid) items. 

An important prov1s10n is 
available for entering prepaid 
invoices-items that were paid with 
handwritten, rather than 
computer-calculated, checks. When 
the prepaid check data is entered 
into the computer, the programs 

__ c_IR_c_LE_ N_o_. _1_2_2 _o_N_ IN_a_u_1_R_v_c_A_R_D----1 ensure that the check amount is 
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UNIBUS* 
STll.TUS 

REVEii.LED 

•LATEST BUS TRANSACrlON 
STORED. OR TRANSPARENT 
VIEWING 

• BUILT IN LATCHES 
• INDIVIDUAL LEDS 
• BUILT-IN EXTENDER WITH 

SOCKET 
• LED PROTECTOR PLATE 

PACIFIC DIGITAL SYSTEMS 
878 Hollenbeck Avenue Sunnyvale, Ca 94087 

(408) 732-0656 
*Trademark of DEC 
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posted to the appropriate vendor 
and general ledger totals. Transac­
tion processing also ensures that 
correct totals are maintained for 
vendor and general ledger. A 
transaction that deletes or modifies 
an existing invoice causes the 
programs to require any corre­
sponding changes for account 
distribution. 

A record for each vendor is kept 
on a vendor file, where each vendor 
is assigned a six-character code. For 
payment, a specific vendor number 
or a vendor number range can be 
specified. The book includes three 
programs to handle check­
processing requirements: 

• check calculation 
• check register 
• check writer 
Check calculation processing 

contains a restriction on the check 
date-it may not be more than 
seven days earlier or later than the 
file date that is maintained on the 
system's general-information file. 

The check-calculation program 
adds the total invoices and debit 
memos for payment and subtracts 

any credit memos. This sum is 
added to the current year purchase 
(activity) total in the vendors 
record, which provides a record of 
how much was paid any vendor to 
date. 

The check-writer program pro­
vides check protection by printing 
the dollar amount in English and in 
numerals. Although negative check 
amounts will not print, zero check 
amounts will print in order to 
include the paid invoices on the 
check register. 

A high volume of invoices for 
payment to any one vendor may 
necessitate the production of 
several checks because the pro­
grams will permit a total of only 25 

detailed items to be included for 
each check. 

The ability to partially pay 
invoices exists, but requires 
interactions with four programs. 
Year-end reports are provided, as 
well as the option of establishing a 
new last year's total in the vendor 
records. The current-year accumu­
lator can then be reset to zero, 
preparing the system for generating 
new purchase totals for the current 
year. 

The ability to process and 
maintain data for customers is 
provided with the accounts/ 
receivable programs. Among the 
features included are: 

• system files for customer, 
invoices and tax codes, 

• the ability to enter invoices at 
any time, 

• provision for progress billing 
reporting on billed invoices, 
open and closed items, 

• statement output to preprinted 
form, 

• aging analysis of open items. 
Customers are identified by a 

six-character code and have one 
record each on the customer file. 
Each record contains the current 
total for purchases and the previous 
year's totals. Companies that are 
both vendor and customer must be 
assigned both vendor and customer 
numbers, which can be the same. 
The system's year-end procedure 
will reset the values in these total 
fields by moving current to prior 
and resetting current to zero. 

MINI-MICRO SYSTEMS/May 1980 



Introducing the new BASF 6170 Series 210mm Fixed Disk Drives. 
High Performance. Perlect 
for multi-user multi-tasking 
applications, the BASF 6170 
Series drives give you an 
average time-to-data of 50 
milliseconds ... four to seven 
times faster than standard 81

' 

floppy drives. 

Capacity. The BASF Model 
6171provides8 megabytes 
and the Model 6172 provides 
24 megabytes of fully usable 
unformatted capacity. Unique 
BASF circuitry eliminates 
user mapping. 

Easy System Integration. 
BASF's exclusive SMD 
interlace option offers cost­
effective and convenient 
interlace compatibility with 
industry-supported control­
lers. Low-cost BASF disk 
bus, or intelligent BASF host 
bus with integral controller/ 
formatter also available. 

Proven Reliability. BASF, 
because of its experience in 
both magnetic media and 
drives, is highly qualified to 
develop drives using reliable 
3350 Winchester technology. 
BASF 6170 drives have a 
10,000 hour MTBF and require 
no scheduled maintenance 
or operator intervention. 

Compact Size. Far smaller 
than 14" drives, the quiet, 
lightweight floppy-sized 
BASF 6170 drives are suit­
able for desktop office envi­
ronments. 

Competitive Price. Get the 
performance, capacity, and 
ease of system integration 
you need right now ... at 
prices you'd expect to pay for 
far less sophisticated tech­
nology. Write now for com­
petitive OEM prices. 

If you need high ~rformance, ca~ci~ 
easy system integration, proven reliability, 

in a compact size, at a competitive price, right now. .. 
r-------~---------, 
1 write now. 1 
I BASF Systems, OEM Peripheral Sales, Crosby Drive, Bedford, MA 01730 I 

Please send me complete details and specifications on the new BASF I I 6170 Series 210mm Fixed Disk Drives. 

1~ ~ I 
I 

Company I 
Address Telephone------

1 City State Zip I 
L In a hurry? Call Dave Edwards at (617) 271-4168 MMS .J -----------------

~·BASF 
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For each invoice, credit memo and 
debit memo issued a customer, 
there is a separate record on the 
invoice file. The programs in this 
book enable the listing of invoices 
and optional deletion of paid 
invoices. The list provides an 
up-to-date account of all invoices on 
file, by category, with an aging 
analysis of open times. 

The statement-preparation fea­
ture enables the program to list 
customer open items in invoice 
number order. Each item will be 
aged as current (less than 30 days 
old) or past due. 

For long-term projects, the 
progress payment feature provides 
the ability to request the progress 
due date and the billing amount. 
Payments can be entered after the 
invoice has been billed, provided 
there is a non-zero balance. When 
payments are greater than the 
balance due, analysis and adjust­
ment of payment entries are 
required. Progress balances are 
aged on a 10-day basis. 

Automatic calculation of sales 
tax, using the rate in the tax code 
file, is also provided. As many as 
nine rates can be specified, where 
each rate has a general ledger 
account associated with it. In this 
way, the appropriate tax account 
can be determined for posting. 

The general ledger accounts 
aff eeted by the accounts/receivable 
programs include: 

• cash 
• shipping 
• travel 
• sales tax accounts 

Program modifications may be 
required. 

In summary, the programs for 
the three systems provide an 
efficient and time-saving means of 
maintaining and updating account­
ing data. The extensive systems and 
program documentation is excel­
lent. The programs work more 
efficiently when time is spent to 
understand what they can do and 
how they do it. 
(Eileen F. Hemenway is a 
co-founder of Hemenway Associ­
ates, Inc., a Boston-based software 
house specializing in language 
translators.) 
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VOICE-RESPONSE SYSTEM. The BT-2 is a 
stand-alone voice-response system that 
communicates messages, instructions, ques­
tions, answers and alarms in natural human 
sentences or phrases. Based on a DEC LS1-11, 
the RS232C-compatible system uses 
telephone-quality male or female speech for 
responses that are not computer­
synthesized. There is no limit on word or 
phrase length. The standard system supports 
eight channels of speech output and 
approximately 30 words and can be 
expanded to support as many as 64 input and 
64 output channels and 256 words. Price is 
$7000 for the standard system. Perception 
Technology Corp., Winchester, Mass. 

Circle No 261 

SMALL BUSINESS COMPUTER. The 
ec-5000 desk-top computer, intended for use 
as a small business computer or an intelligent 
terminal for distributed data processing, 
includes two 1 .2M-bit double-sided, double­
density floppy-disk drives. The system's 
one-touch keyboard uses an exchangeable 
cartridge that stores 24 pages, each 
containing 96 item keys, 48 function keys and 
status lights. A simple command will select a 
page automatically in less than 1 sec. Each 
key has a customized legen~. When pressed, 
each key supplies user-specified information 
to the computer; a single keystroke can 
generate a character, word, line or page of 
information. Panasonic, Secaucus, N.J. 

Circle No 262 

16-BIT MICROCOMPUTER. The Series 
990E 16-bit microcomputer system, de­
signed for process control, industrial 
equipment and machine control and 
quality-control test instrumentation applica­
tions, is compatible with Texas Instruments' 
990 Series computers and 5TI programmable 
controllers. The 990E includes a TMS-9900 
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CPU and 20 digital and analog interface 
boards. The system is expandable to 4096 1/0 
lines on as many as eight chassis, each with a 
16-slot motherboard. Each circuit board is 
securely fastened to the chassis to prevent 
walk-out. Separate bus and 1/0 connectors 
prevent electrical or programming mishaps. 
Erni & Company, Northbrook, Ill. 

Circle No 263 

BUSINESS SYSTEM. The Chieftain Busi­
ness System, a multi-user system based on 
the vendor's Chieftain microcomputer, 
includes 64K bytes of main memory and a 
DCB-4 disk controller capable of handling four 
a-in., 1 M-byte floppy disks. Optional hard 
disks provide 1 OM bytes of fixed and 1 OM 
bytes of removable storage that can be 
accessed by as many as four users. The 
system's 6809 microprocessor is said to 
enable it to run BASIC programs more than 
two and one-half times as fast as comparable 
6800-based computers. Prices range from 
$5000 to $8400 in single-unit quantities; the 
hard-disk and multi-user options cost an 
additional $8500. Smoke Signal Broadcast­
ing, Westlake Village, Calif. Circle No 264 

CADD SYSTEM. The model 1 01 o computer­
aided drafting and design system is a 
stand-alone, interactive graphic station, 
incorporating a DEC LSI 11/23, an 8086 
microprocessor and a hard disk. The 
three-dimensional system can communicate 
via hard-wired or dial-up lines, and can 
operate remote plotters. The system also 
supports text editing and programming 
functions. Prices start at approximately 
$50,000. Interactive Computer Systems, 
Inc., Baton Rouge, La. Circle No 266 

COMPUTER-ASSISTED RETRIEVAL SYS­
TEM. The Excalibur management system for 
computer-assisted retrieval of microfilm can 
store and retrieve 56 million to 3.5 billion 
characters of cross-referenced information. 
Any record can be accessed in less than 6 
sec. The basic system consists of a 
minicomputer with 1 2BK bytes of main 
memory, two 2BM-byte disk drives, one video 
display terminal, a 1 smm data-entry camera, 
a retrieval unit and software. The system, 
which can also index paper files, costs 
$98,500. Bell & Howell, COM Products 
Division, Newport Beach, Calif. 

Circle No 267 

OFFICE AUTOMATION SYSTEM. The 
Series 1 ooo office work station, a 1 s-bit 
microprocessor-based unit, combines word 
processing, data processing and data 
communication capabilities with a program­
development software system. The standard 
system, designed around Intel's Multibus, 
includes a console with a 15-in. CRT and a 
56-key detached keyboard plus a separate 
cabinet housing two single-sided, double­
density a-in. floppy-disk drives. The console 
also contains the system's CPU, 64K bytes of 
memory and 1/0 and communication 
controllers. Artel Corp., Palo Alto, Calif. 

Circle No 268 

TRAFFIC ENGINEERING MANAGEMENT 
WORD- AND DATA-PROCESSING SYS- SYSTEM. The ATEMS-85 automated traffic 
TEM. The "minichester" turnkey system, 
which can be used for both word and data 
processing, incorporates a DEC LSI 11/2 
processor running under the RT-11 operating 
system, double-density floppy drives, a CRT 
and a printer. The system comes with 
word-processing and data base-management 
software and a business software package 
for accounts receivable, accounts payable, 
order entry, inventory, invoicing and general 
ledger. Payroll is available as an option. Price 
for the "minichester", including 64K bytes of 
memory and a training seminar, is $14,950. 
ABC Computers, Inc., Tahoe City, Calif. 

Circle No 265 

engineering management system, designed 
to provide computational, analytical and 
graphics capabilities for traffic engineers, 
automates preparation of time-space dia­
grams and other calculations. The BOB5A­
based turnkey system also analyzes existing 
and future multiphase arterial systems and 
simulates problem intersections by evaluating 
delay emissions and fuel consumption. 
ATEMS-85 includes 64K bytes of RAM, 500K 
bytes of disk storage, a Qume daisy-wheel 
printer and a Hazeltine 1520 CRT terminal with 
a standard ASCII keyboard. Prices start at 
$29,ooo. ATEMS Computer Systems, 
Fullerton, Calif. Circle No 269 
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disk/tape 
DISK STORAGE SUBSYSTEMS. The 61 oo 
Series of disk storage subsystems for Eclipse, 
Nova and microNova computers incorporates 
a Winchester-disk drive, along with a 
floppy-disk drive for high-capacity file transfer 
and backup. Said to be the first such 
subsystems from a major minicomputer 
vendor, they are available in three models: a 
25M-byte Winchester with a 1 M-byte floppy, a 

25M-byte disk only and a 12.5M-byte disk with 
a 1 M-byte diskette. Single-unit prices for the 
6100 Series range from $7300 to $10,200. 
Data General Corp., We'stboro , Mass. 

Clrcle No 270 

SA4000-BASED SUBSYSTEM. The RX-50 
disk subsystem uses single or dual Shugart 
SA4000 14-in. Winchester drives for 13M to 
52M bytes of mass storage and an a-in. 

It's axiomatic why our low cost electrosensltlve 
printers and plotters have outsold all the rest 
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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. 

£%~©(M] 
AXIOM CORPORATION 

5932 San Fernando Road, Glendale, CA 91202 
(213) 245-9244 • TWX: 910-497-2283 
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floppy-disk drive for program loading and file 
backup. Also included is an MC6800-based 
controller with two a-bit parallel data buses 
and handshake control logic that enables the 
user's system to pace data transfer, 
eliminating the need for OMA capability on the 
host processor. Prices for a 13M-byte system 
start at $6990 in single-unit quantities. RX 
Electronics, Inc., St. Paul , Minn. 

Circle No 271 

TERS. The MIRROR backup subsystem for 
a-in. Winchester-disk drives employs stan­
dard video cassettes with a total capacity of 
1 OOM bytes. The entire 1 OM-byte capacity of 
the vendor's a-in. hard disk can be transferred 
to a MIRROR cassette in less than 1 o min. 
without operator attention. The MIRROR 
subsystem costs $790; a complete system, 
including a commercially available video 
cassette recorder, can be assembled for less 
than $1500. Corvus Systems, San Jose, 
Calif. Circle No 272 

FLOPPY-DISK DRIVE SYSTEM. The oso 
480 a-in. floppy-disk drive system-said to be 
the first to be compatible with all DEC and IBM 
diskette formats-has a capacity of 1 M-byte 
per double-sided diskette, for a total of 2M 
bytes of on-line storage. The system, which is 
said to have twice the capacity of other 
DEC-compatible floppy hardware, provides a 
method of transferring data and programs 
between DEC and IBM systems. Features 
include a built-in hardware bootstrap, off-line 
diskette formatting and a library of built-in, 
user-selectable diagnostic routines. The 
system is packaged in 5V•-in.-high, 19-in.­
wide chassis and costs $4495 in single-unit 
quantities. Data Systems Design, Inc., 
Santa Clara, Calif. Circle No 273 
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NOW! ALL DRIVES 
COMPATIBLE WITH 

MODEL II 

• 

An Entire Family of Disk Drives for 
APPLE, TRS-80*, and S-100 Computers 

Only LOBO DRIVES offers you an entire family of 
fully-compatible disk drives to select from. 
Whatever computer you're using, APPLE, TRS-80, 
or S-100, you can add a LOBO drive now, with the 
peace-of-mind of knowing there's a whole family of 
drives available when you're ready to expand. 
And every drive you order comes complete with 
chassis and high reliability power supply. Each 
drive is 100% calibrated, burned-in, and 
performance tested on either an APPLE, TRS-80, 
or S-100 computer before it's shipped. We are so 
proud of our drives ... our quality, reliability, and 
performance, that we back-up every drive with a 
one year, 1 00% parts/labor warranty. 

400 SERIES FLOPPY DISK DRIVES 
Meet our low-cost 5.25-inch 
mini drive that records data 
in either hard or soft 
sectored format. It is 
available in single or double 

density configurations, with a total storage 
capacity of 220K bytes. 

800/801 SERIES FLOPPY DISK DRIVES 
Here is our dual 8-inch 
Floppy disk memory unit. It 
records and retrieves data 
on standard 8-inch 
diskettes to provide BOOK 

bytes of data storage unformatted, or 512K bytes 

INTERNATIONAL 

935 Camino Del Sur 
Goleta, California 93017 
(805) 685-4546 

"CAN YOU REALLY AFFORD 
TO PAY LESS?" 

in IBM format per drive. It is also available with 
double-sided, double-density capabilities, for a 
maximum storage capacity of 1.6 Megabytes. 

7000 SERIES HARD DISK DRIVES 
The latest member of our 
drive family, the Series 
7000 is an 8-inch, 10 Mega· 
byte Winchester Technology, 
hard disk drive. It is fully 

hardware/software compatible and comes 
complete with disk controller. Now you can have 
the convenience, speed, reliability, and all the 
storage capacity you need. 

Call or write for the complete LOBO DRIVES story. 
Find out just how competitively priced a quality 
drive can be. 
Quantity discounts available -
Dealer inquiries invited. ,------------, 
I Yes, I want to know more about LOBO Drives I 

and what they can do. Send me information on: I I D TRS-80 D APPLE D S-100 

I O 5 1 /4-in. Floppy drive 0 8-in. Winchester hard I 
I 

disk, 10 Mbyte drive 

1 o 8-in. Floppy drive O Double density 

I Single sided expansion interface I 
Double sided 

I Name I 
I Company I 
I Address I 

City State Zip I I Phone No. _____________ _ 

I If dealer, provide resale no. I 
L_ ______________ _J 
*TRS-80 is a registered trademark of Radio Shack, a Tandy Company. 
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isition, 
testing, 

~rnna ter-aided design 
more ... 

Oylon's GPIB (IEEE-488) 1/2-inch 
magnetic tape recording systems 

I 
D World-wide computer data interchange 
D Archival data storage 
D Disc back-up 

• D IBM and ANSI compatible formats 
t--

9
- __________ .., D Transfer rates to 100,000 bytes/sec. 

D Dual buffers to 16,384 bytes . c;i • • • • • • • • 

'i'he D11lan 'Carparalian 
3670 Ruffin Road, San Diego, CA 92123 (714) 292-5584 TWX: 910-335-1524 
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14-IN. WINCHESTERS. The FD 21 o series of 
14-in. Winchester-disk drives, available in 
20M-byte (FD 211) and SOM-byte (FD 214) 
capacities, are interface-compatible with the 
vendor's MD 122 6M-byte dual floppy-disk 
drive. The FD 21 o drives include parallel 
interfaces, plus microprocessor controllers to 
perform asynchronous file searches, confi­
dence/diagnostic tests, CRC generation and 
other tasks normally handled by the host 
processor. OEM prices are less than $3000 for 
the FD 211 and less than $4000 for the FD 
214. The Burroughs OEM Marketing Corp., 
Detroit, Mich. Circle No 274 

MEMORY SYSTEM FOR EXORCISOR. The 
Storage Demon provides users of Motorola 
6800 EXORciser systems with as much as 
1 OM bytes of hard-disk memory. The Demon 
includes a controller, an IMI 771 o 
Winchester-disk drive and a disk operating 
system. Price in single-unit quantities is 

__________ C_IR_C_L_E_N_0_._1_2_8_0_N_l_N_O_U_IR_Y_C_A_R_D ________ --i $6995. Software Dynamics, Anaheim, Calif. 

GOOD CRT'S COME IN 
SMALL PACKAGES 

Who says a CRT terminal has to be big and bulky 
to do a good job? At Ann Arbor Terminals , 

we offer a full 15-inch screen and de­
tached keyboard as standard on all our 
desktop terminals. And the case is only 

14" wide by 15" high by 13.6" deep. 
We're known throughout the in­

dustry for our high quality and re­
liability. On top of this, we prob­

ably have the widest range of available options in the 
field. Display formats from 256 to 4800 characters. Foreign 

language character sets. Special command sets. Custom keyboards. Editing, 
protected fields and block transmit. 

And if your application doesn't lend itself to a desktop terminal, we offer display 
controllers (especially good in industrial environments) for use with free­
standing monitors. Or buy our terminal without the case and mount it in your 
own console. 

So when the CRT is the focal point of your system, why settle for a large case and 
small screen? You can have excellent readability without taking up a lot of room. 
And get the features you need. Call us for more information at Ann Arbor 
Terminals, Inc. , 6175 Jackson Road , Ann Arbor, Michigan 48103. 
Tel : (313)663-8000. TWX: 810-223-6033 . 
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Circle No 275 

LOW-COST PAPER-TAPE READER. The 
RR71 55 paper-tape reader operates at 200 
cps in an asynchronous or synchronous read 
mode or at 400 cps in a tape-positioning 
mode . Intended for the computerized 
numerical-control and program-loading mar­
kets, the unit is 51/2-in. high and mounts in a 
19-in. rack. An optional add-on fanfold tank 
assembly is also available. The RR7155 
reader costs $657 in OEM quantities. Remex 
Division, Ex-Cell-O Corp., Irvine, Calif. 

Circle No 276 

PAPER-TAPE READER. The model 612 
paper-tape reader can read five- to eight-level 
tape and can transmit seven to 11 frames per 
character at 50 to 9600 baud. Other features 
of the stand-alone device include starting and 
stopping on character at all speeds, choice of 
manual control or x-on and RS232, 
current-loop or parallel outputs. Both desk-top 
and rack-mount versions are available. Price 
is $656 to $854 in single-unit quantities. The 
Addmaster Corp., San Gabriel, Calif. 

Circle No 277 
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DEC controls DEC. 
The companies at right 

control the disk and tape drive 
market. 

And we've got the controller­
formatters that put the two 
together. 

No matter which of these 
13 companies are selling you a 
disk or tape drive for you to 
integrate into your DEC-based 
system, you 're going to need 
a controller. 

Which one? Ask your 
peripheral salesman . Chances 
are he'll recommend Emulex . 

1. Ampex 2. Century Data 
Systems 3. Cipher Data 4. Con­
trol Data 5. Fujitsu 6. Kennedy 
7 Memorex 8. Okidata 9. Perkin­
Elmer 10. Pertee 11. Priam 
12. Storage Technology 13. Telex 

These13men 
havea 

controlling 
• • mterestm 

It should come as no sur­
prise that the leading tape and 
disk drive manufacturers have 
a strong interest in our family of 
software transparent micro­
program med controllers for 
PDP-11 and LSl-11 cpu 's. Or 
that they recommend our prod­
ucts. They do it for purely self-
ish reasons. With an Emulex 
controller, integrating their drives 
into your DEC system is pre­
dictably fast and easy. 

You win . They win . And 
we win . 

And victory has never been 
so sweet. Or easy. Emulex con­
troller boards slide directly into 
available slots in your cpu back­
plane . No modifications. no dan­
gling wires, no ancillary power 

DEC 
supplies , no "boat anchor" black 
boxes. Simple . And reliable . 

All of our controllers are 
fully transparent to the cpu hard­
ware and software, insulating 
you from system revisions . 
Because they're fully compatible , 
just plug them in , and you 're 
running DEC diagnostics 
and operating systems in min­
utes. Plus we give you added 
features: automatic self-test, built­
in pack formatting , program­
mable bandwidth control-
and more. 

It makes no difference which 
DEC-11 series cpu you 're using , 
or what storage device. We sup­
port 59 different drives from 
these 13 manufacturers. Includ­
ing all the latest varieties of 14-
inch SMD and Winchester class 
disks; NRZ, PE, NRZ/PE and 
GCR tapes. And we're adding 
more all the time . 

So when your disk or tape 
drive salesman calls, tell him you 
can 't control yourself . Without 
Emulex. Or call or write for our 
free Buyer's Guide, today. 

Emulex Corporation. 

2001 East Deere * 
Ave ., Santa Ana, - -
CA 92705. 
(714) 557-7580 . EMULEX 

SEE THE FULL LINE OF EMULEX CONTROLLERS AT NCC BOOTH 341 5 

CIRCLE NO. 130 ON INQUIRY CARD 



mew llr•ll•1111 

printers unit accepts stationary, so-column roll paper 
and so-column fanfold pinfeed paper. Price is 
$995, with OEM discounts available. 
Centronics Data Computer Corp., Hudson, 
N.H. Circle No 278 

SMALL BUSINESS PRINTER. The model 
737 printer for small businesses produces 
letter-quality characters in a 1 x s dot matrix 
at 1 o or 16.5 cpi or in an N x 9 dot matrix for 
proportional spacing. An adjustable nine-wire 
free-flight print head prints true lower-case, 
descending characters, underlines, super­
scripts, subscripts and expanded print. The 

WIDE BELTBED PLOTTER. The model 970 
plotter, intended for applications such as 
mapping, computer-aided design and drafting 
and engineering design, is said to provide the 
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DEC USERS 
Do you buy DH11®, RK11® , LP11® controllers for your PDP-11 ® 
minicomputers? 

DEC 
MODEL 

DH11 

RK11 

LP11 

RIAN DA 
MODEL 

1116 

14XX 

1200 

RIANDA CONTROLLER PRICE 
QUANTITY 1 CONFIGURATION 

$4500 

$2500 

$ 800 

1 SU + PNL 
1 Board 
1 Board 

-FEATURES­

* Fully software transparent * Cables included * Substantial OEM 
discounts 

* One year warranty * Less CPU space 

Contact RIANDA for your DEC and 
DATA GENERAL controller needs 

~~D~~g~ 
ELECTRONICS . LTD . 

2535 VIA PALMA AVE. 
ANAHEIM, CA 92801 

TELEPHONE (714) 995-6552 
TELEX NO. 181-623 

"' REGISTERED TRADEMARK OF DIGITAL EQUIPMENT CORP. 
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capabilities of a large flatbed unit at 25 to 50 
percent lower cost. The plotter draws as fast 
as 30 ips with 2G acceleration and a 
resolution of .00049 in. in as many as four 
colors and line widths. The system, which 
includes interfacing for most minicomputers 
and mainframes, operates in on-line, off-line 
and remote time-sharing environments at 
speeds as high as 9600 baud. Price is less 
than $51 ,000. California Computer Prod­
ucts, Inc., Anaheim, Calif. Circle No 279 

DESK-TOP PRINTER. The model 3165 
bidirectional printer improves medium-volume 
throughput for the vendor's model sooo 
interactive terminal systems by seeking the 
shortest path to the next line of data. The unit 
prints 64 upper-case ASCII or EBCDIC 
characters at 120 cps in a 7 x 7 dot matrix or 
96 upper- and lower-case characters in 1 x 9 
dot matrix. The 3165 accepts six-part forms 
as much as 17.3 in. wide and prints 
132-column lines at 1 o cpi. Vertical spacing is 
6 lpi ; paper slew rate is s ips. Harris Corp., 
Data Communications Division, Melbourne, 
Fla. Circle No 280 

LOW-COST PRINTER. The DIP-84 impact 
printer, intended for use with mini- and 
microcomputers in data-processing and 
personal-computing applications, prints at 
1 oo cps in a 1 x 1 or 14 x 1 dot matrix. 
Features include a 96 ASCII upper- and 
lower-case character set , bidirectional 
printing and operation with roll or fanfold 
paper 2.5- to 9.5-in . wide. The unit's 
tractor-feed mechanism is controlled by a 
stepping motor. OEM price is $575. DIP, Inc., 
Boston, Mass. Circle No 281 

PRINTER/PLOTTER FOR NCR 8200. The 
r-0200 impact dot-matrix printer/plotter 
system for use with NCR 0200 minicomputers 
is said to provide, for half the price, more 
capabilities than the NCR band printer. The 
software-selectable unit, which can be used 
In business applications for graphs, bar code 
symbols and labels, plots so x 12 dots per in. 
at 33 in. per minute. Other features Include a 
96 ASCII upper- and lower-case character set, 
a static eliminator, a forms-length switch 
accommodating one to 99 lines and a self-test 
switch. Price is $7630 including a pedestal, a 
paper basket and a common trunk interface. 
Trllog, Inc., Irvine, Calif. Circle No 282 
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s a computer design 
or manufacturing 
engineer, you're 
interested in the latest 

equipment, components and 
techniques to help you 
design, manufacture, and 
test a better product. You 
would also like to find the 
latest state-of-the-art in 
computer-oriented topics -

topics like interconnections and backplanes, flexcircuitry, 
analog, digital, and hybrid testing, and others. 

Fill in and mail the coupon below. You'll satisfy all 
your interests. 

You'll be attending ... 

June 17-19, 1980 

e Over 350 displays of PCB/PWB packaging/ 
production equipment, materials, tools, hardware, 
and test instrumentation. 

e In-depth conference program, testing program 
and professional advancement courses. 

e Special Automated Testing Center on the 
exhibit floor. 

e and More! Put NEPCON EAST '80 to work for youi 

Mail in the coupon today for 
FREE Admission to the exhibits! 

r----------------~-----1 
Return to: NEPCON EAST '80 

c/o Industrial & Scientific Conference 
Management, Inc. 
222 West Adams Street 
Chicago, llllnol1 60606 

Name _________ Title __ 

Company _________ _ 

Address __________ _ 

City ______ State __ Zip __ 

Phone __________ _ 
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MINI-MICRO SYSTEMS/May 1980 221 



Ille• Prad•cls 

interfaces 
and controllers 
FLOPPY-DISK DRIVE CONTROLLER. The 
model 8272 floppy-disk drive controller, which 
interfaces as many as four double- or 
single-sided drives to a microprocessor, is 
claimed to offer hardware manufacturers 
parts count reductions as great as 20-to-one 
compared to conventional controller boards. 

The 40-pin 8272 is compatible with both the 
IBM 3740 single-density and System 34 
double-density formats. Prices start at $38.1 o 
in 1 oo-lot quantities. Intel Corp., Santa Clara, 
Calif. Circle No 283 

SINGLE-BOARD SMD CONTROLLER. The 
model 3211 single-board disk controller, 
which emulates the DEC RM-02, interfaces 
any DEC PDP-11 minicomputer to as many as 

four SMD or SMC-compatible drives in any mix 
of capacities. Designed to mount in a single 
SPC slot, the controller directly accesses 
memory for all read/write block transfers. A 
32-bit ECC detects single-burst errors as much 
as 22 bits long and corrects burst errors up to 
11 bits per sector. The model 3211 requires 
only one Unibus load and may be strapped to 
any interrupt priority level, interrupt vector 
address and device register address. Price is 
$3950 in single-unit quantities. Ball 

------- -------------------------- Computer Products, Sunnyvale , Calif. 
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communications 
channels on a single 
half-board. $675" (USA) 

'Both PAOLA and QALTA replace expensive 
PALM/PALS or multiplexer boards; PSDLA 
replaces QSA/SSA and their LCM's. 
OEM discounts available. 

CIRCLE NO. 133 ON INQUIRY CARD 

Circle No 284 

GRAPHICS DISPLAY CONTROLLER. In­
tended primarily for the OEM and system­
builder markets, the microprocessor-based 
Lexiscope 4000 video display controller for 
Data General Nova and Eclipse computers 
can emulate standard display terminals 
as well as generate moderately high 
resolution graphics. Separate graphics and 
alphanumeric cursors and display memories 
enable independent programming, display 
and erasing of the graphic and alphanumeric 
screens. Graphic display resolution is 560 
(horizontal) by 500 (vertical). Price is $2200 in 
OEM quantities. Lexicon, Inc., Waltham. 
Mass. Circle No 285 

Q-BUS-COMPATIBLE INTERFACES. The 
model 11-0011 a-bus-compatible interface 
enables OMA block transfers between as 
many as 255 LS1-11 microcomputers over a 
single coaxial cable as much as 32,000 ft. 
long. The network can be operated point to 
point or as a multidrop party line, using the 
SDLC communications protocol. The unit is 
packaged on two half-quad boards that plug 
directly into all Ls1-11 backplanes. A 
one-megabaud model 30-0078 coaxial cable 
modem on one of the boards serves as the 
data transmitter and receiver. Price is $970 in 
quantities of 1 oo. Computrol Corp., 
Ridgefield , Conn. Circle No 286 

DISK ADAPTOR FOR TRS-80. The oc-504 
Model 11 adaptor enables users of the vendor's 
oc-500 controller to attach as many as four 
2.5M- to 20M-byte cartridge-disk drives to a 
TRS-80 microcomputer. Claimed to be the first 
product of its type, the oc-504 adaptor with a 
oc-500 controller and all cables costs $1500 
in single-unit quantities. Cameo Data 
Systems, Inc., Anaheim, Calif. 

Circle No 287 
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Shugart Technology is not 
associated in any way with 

Shugart Associates , a 
Xerox Company. 
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INTELLIGENT CONTROLLER FOR IEEE-
488 BUS. The MSC-1 088 single-board 
controller, intended primarily for use in 
small-business systems and microcomputer­
based instrumentation, interfaces the IEEE-

488 bus to as many as two Shugart 
Associates SA4000 series Winchester drives. 
Features include error checking and 
correction (ECC), write protection, automatic 
and head cylinder switching, relative 
addressing, automatic seek to alternate 

tracks and verification of disk positioning and 
buffer data. Price ranges from $2650 in 
single-unit quantities to less than $2000 in 
OEM quantities. Microcomputer Systems 
Corp., Sunnyvale, Calif. Circle No 288 

INTELLIGENT COMMUNICATIONS CON­
TROLLER. DIOS (OMA 1/0 Subsystem) is an 
intelligent communications controller that 
provides OMA facilities between main memory 
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Introducing SECS 2, 
a Ruggedized Version of DEC's PDP-11 
Minicomputer That's Perfect for Tough 

Military and Avionic Environments. 
SECS 2 is the new ruggedized equivalent of DEC's PDP-11 * and is fully 
compatible with DEC software. Licensed by Digital Equipment 
Corporation, SECS 2 meets MIL-E-5400, MIL-E-16400, MIL-E-4158 and 
more, making it perfect for military systems and commercial avionics 
where a rugged mini is needed. SECS 2 is also FAA certified and is 
already saving valuable fuel for the airlines. 

SECS 2 is a complete system with support modules including RAM, 
PROM, EPROM, tape controller, and 1553 bus interface. Individual 
modules are also available for use in your embedded system applications. 
Phone or write for complete details today. 

•Trademark of Digital Equipment Corporation 

EDIDlsEsco 
Severe Environment Systems Company 
A Subsidiary of Electronic Memories & Magnetics Corporation 

20630 Plummer Street• P.O. Box 668 •Chatsworth, Callfornla 91311 
Telephone: (213) 998-9090 •Telex: 69-1404 
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and the vendor's hardware communications 
adaptors. 01os is available in two versions. 
The first supports BISYNC and asynchronous 
protocols; the second version, intended for 
users with concurrent data communications 
requirements, also supports character­
synchronous protocols and the bit­
synchronous protocols, such as SDLC, HDLC 

and ADCCP, which require zero-bit insertion/ 
deletion. Other features include support of 
data rates as high as 56 kilobaud per line, for 
peak throughput of 1 00,000 cps. 01os costs 
$6000 or $7500, depending on the version 
selected. Perkin-Elmer Computer Systems 
Div., Oceanport, N.J. Circle No 289 

PRINTER CONTROLLER. The DLP-11 

printer controller provides interfaces for 
Dataproducts, Centronics and DEC LA-180 

printers . An on-board switch-selectable 
long-lines option enables data transmission to 
a printer as much as 3000 ft. from the 
computer. The controller has an exclusive 
self-test capability that simplifies installation 
and maintenance. Datasystems Corp., San 
Diego, Calif. Circle No 290 

services 
COMPUTER-BASED MICROPROCESSOR 
COURSE. This course enables those with no 
previous computer experience to learn the 
principles of microprocessors through a 
computer-based education program. Called 
"Microprocessors: A Short Course," the 
training takes place by means of Control Data 
Corp.'s PLATO system. The course is held at 
television-like terminals at one of 20 Control 
Data Institutes or at terminals installed on the 
premises of the user's employer. Approxi· 
mately 25 percent of the time in the course is 
spent on using the PLATO terminals, 55 

percent on individual study using texts and 20 

percent in the laboratory. Prices start at $595. 

Control Data Corp., Minneapolis, Minn. 
Circle No 291 

ENGINEERING SERVICES DATA BASE. 
The Design Professions Technical Specialties 
Index (DPTSI) data base-the result of a 
recently announced agreement between the 
National Society of Professional Engineers 
(NSPE) and Control Data Corp.-is a 
mechanism for finding engineering talent and 
solving engineering problems. The index is 
open for subscription to individual engineers; 
engineering, construction and industrial firms; 
universities; and government agencies at a 
cost of $60 per unit for NSPE members and 
$75 for nonmembers. Control Data Corp., 
Minneapolis, Minn. Circle No 292 
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Choosing a 
Line Printer Controller 

is more than a game .. 

Self Testing 
This is a unique Datasystems 
feature. It allows you to verify 
controller, cable and printer 
operations. 

Doing what you did the last time isn't 
always the best move. Not when the 
wrong choice can mean delivery 
delays or weeks of expensive 
down time. 

The next time you specify a Line 
Printer Controller for your DEC or 
Data General system or one that 
emulates them, consider these 
factors: 

Quality 
Assurance 
Datasystems units use only high 
quality components and are 
subjected to a 48-hour burn-in 
before delivery. 

Switch 
Selection 
Configurations are accomplished 
on Datasystems units with no trace 
cutting or jumpering required. 
Heavy duty cabling is used for 
all controllers. 

12Month 
Replacement 
Another feature unique to 
Datasystems units. After testing in 
the host computer, we warranty 
immediate replacement for one 
full year. 

Simple 
Installation 
Datasystems properly matched 
controllers slip smoothly into 
position, and are ready to operate 
in minutes. 

Technical 
Documentation 

Full 
Compatability 
All Datasystems units are 
functionally operational with any 
DEC or Data General system or 
systems emulating them. 

Software 
Transparent 
Datasystems controllers are totally 
transparent to the host computer's 
operating system and diagnostics. 

Unlike most suppliers, Datasystems 
includes complete schematics with 
every unit. 

Overnight 
Shipping 
Two week delivery time is normal 
for all Datasystems controllers. 
Same day shipment is available. 

Take the gamble out of your selection process. For more complete information on prices, features and delivery of 
Datasystems' line printer controllers write or call us today. 

1 SEE us A1;~~c BOOTH 1 DATAsYsTEMs ·~~es~ 
We make the difference. ™ 

8716 Production Ave., San Diego, CA 92121 (714)566-5500 CABLE DATASYS TWX (910)335-1230 
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Open 
For 
Business 
Bring on your forms, any forms. Whether you need to print on bank 
checks or multipart reports, standard pages or outsize sheets, our 
alphanumeric DMTP-8 impact form printer has a 50 character/line 
capacity, edge guide sensor and three open sides to take your work 
flow as it comes. Everything fits. And with the exceptionally long 
needle stroke, every message is crisp and clear - even on multiple 
copies from .003" to .015" thick. 

Work it hard. Work it long, even at high-volume POS jobs. With its 
heavy-duty construction and extra-long life dot matrix print head, 
the DMTP-8 is made to take it. Other advantages: programmable 
character pitch, and the long-haul economy of replaceable ink 
rollers and a self-reversing ribbon with a 10-million character life. 
And, of course .the price: just $269 in 100's.Write or call now for details. 

Illa• Praduc111 

components 

SINGLE-CHIP MICROCOMPUTER. The 
µ.PD7801 a-bit single-chip microcomputer 
contains 4K bytes of ROM, coupled with 12a 
bytes of on-chip RAM and two a-byte register 
banks. It uses an aoaoA-compatible bus and 
can access an additional SOK bytes of 
external memory. The µ.PD7ao1 's instruction 
set (a combination of aoaoA, zaoA and 
µ.eoM-4 instructions) provides block moves 

P A 
PRACTICAL and nine addressing modes. Software 
AUTOMATION, INC. development is via cross-assemblers that run 
Trap Falls Road , Shelton , Conn. 06484/Tel: (203) 929-5381 on the vendors PDA-80 and Intel's Mos-200 

series development systems. The 64-pin 
CIRCLE NO. 139 ON INQUIRY CARD device costs $20 in volume. NEC 

-------------------------------j Microcomputers, Inc., Wellesley, Mass. 
Circle No1 293 
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eortrnlpao 
microsystems 

6500 USERS 

We offer the most complete line of 6500 
support tools available - both hardware 
and software. Our CSB family of single 
board computers get your project running 
quickly. The DAIM floppy disk system 
turns your AIM 65 into a serious develop­
ment system. The DB/65 provides the 
debug system you have been looking for. 
Cross assemblers are available for many 
popular computers plus CSL/65 - the high 
level language for the 6500 family. 

224 SE 16th St. 
P.O. BOX 687 
AMES, IA 50010 
(515) 232-8187 
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HIGH-SPEED ANALOG MULTIPLEXOR. 
The Hl-516 16-channel analog multiplexor, 
intended for use in high-speed data 
acquisition systems such as those found in 
avionics, electronic warfare and industrial 
process control, can be used in single-ended 
or differential modes. Said to be the fastest 
monolithic analog multiplexor available, the 
device has an access time of 90 nsec. and a 
typical settling time of aoo nsec. 1 Price is 
$61.37 in evaluation quantities. Harris 
Semiconductor Products Div., Melbourne, 
Fla. Circle No 294 

64K EPROM. The MCM68764 64K-bit EPROM, 
which is compatible with Motorola's BK to 64K 
memory series, comes in a 24-pin package. 
Access time is 450 nsec.; power dissipation is 
less than aao mw in the active mode an~ less 
than 140 mw in the standby mode. Prices 
start at $164 in 1 oo-lot quantities. Motorola 
Semiconductor Products, Inc., Austin, 
Texas. Circle No 295 
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DELTA 
AIR PARCEL SERVICE. 

UPT025LBS. 
$15 DOOR·TO·DOOR. 

Other Delta Air Cargo Services: 
Delta Air Freight covers over 
90 prime markets in the U.S. 
and abroad. Pick-up, delivery 
available. 
Delta Air Express gets you top 
priority. You can ship airport-to­
airport or door-to-door. 
3D™Air Freight (Delta 
Density Discount)'M gives you 

MINI-MICRO SYSTEMS/May 1980 

40% off regular freight rates. 
Shipments with a density of 
25 lbs. or more per cubic foot get 
40% discount. Applies to non­
containerized shipments of 
250 lbs. or more and gets the same 
priority as regular air freight. 
DASH®(Delta Airlines 
Special Handling) gives your 
small package same-day delivery 

For about half the cost of other 
carriers, Delta Air Parcel Service 
will deliver your shipment to any 
Delta city in the U.S. or any of 
their more than 5,000 adjacent 
communities. 

The price for door-to-door 
delivery is just $15 per package. 
Airport-to-airport is just $9. Pick­
up service only is $10. And 
consignee delivery only is $14. 

There's a 10 package mini­
mum, each up to 25 lbs., shipped 
from the same place at the same 
time. But each package may have 
a different weight and destination. 
Envelopes and small pieces will be 
placed in a protective bag. 

The size limit is 50 inches: 
length +width+ height. The 
declared value of each of the ten or 
more packages may not exceed 
$100.00. Charges must be pre­
paid, with airbills prepared by the 
shipper. 

For shipment pick-up or full 
details, call Delta toll free at 
(800) 638-7335 or your local Delta 
air cargo terminal. In Maryland 
area, call (301) 269-6393. 

between over 80 U.S. cities. For 
pick-up and/or delivery call toll 
free (800) 638-7333 (in Baltimore, 
call 269-6393). You can also ship 
via DASH between Delta cities in 
the U.S. and Montreal, San Juan, 
Nassau, Bermuda, London, Eng­
land and Frankfurt, Germany. For 
full details, call your local Delta 
cargo office. ~E?,,~,~"!:~ 
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CARD RACKS WITH STD-BUS MOTHER­
BOARDS. The CR family of card racks 
contains STD-Bus motherboards and card 
edge connectors. Designed to hold all 
standard 4 Y2- x 6Y2-in. STD-Bus integrated 
circuit cards, the racks are available in four-, 
eight- and sixteen-slot configurations. Open 
end panels and convection cooling promote 
long card life and high reliability. Prices range 
from s 120 for a four-slot rack to $195 for a 
1 6-slot version . Pro-log Corp., Monterey, 
Calif. Circle No 296 

FLOPPY-DISK DRIVE CONTROLLER CHIP. 
The 8272 floppy-disk drive controller chip, 
which interfaces as many as four single- or 
double-sided drives to a microprocessor, is 
compatible with both IBM 3740 single-density 
and System/34 double-density drives and 
their FM and MFM recording formats. The 
device can operate at 8 MHz. Price is $38.1 o 
in 1 oo-lot quantities. Intel Corp., Santa Clara, 
Calif. Circle No 297 

MULTIBUS CARD CAGE. The SBC 609 
nine-slot card cage for Intel's iSBC-80 
Multibus fits in the same space and has the 
same mounting configuration as two Intel 
four-slot card cages. The SBC 609 maintains 
the standard .6-in. card spacing, while 
providing for one two-level wirewrap card. 
Price is $41 o in single-unit quantities. 
Electronic Solutions, Inc., San Diego, Calif. 

Circle No 298 
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8-BIT MULTIPLYING DAC. The DAC-08 
multiplying DIA converter is designed for use 
in 1-µ.sec. AID converters, servomotor and 
pen drives, waveform generators, audio 
encoders and attenuators and CRT display 
drivers. The 8-bit monolithic device consumes 
33 mw of power and interfaces to all popular 
logic families . High-swing, adjustable­
threshold logic inputs provide full noise 
immunity. Prices in quantities of 1 oo start at 
$2.75. Slgnetlcs Corp., Sunnyvale, Calif. 

Circle No 299 

CRT MONITOR. The HR-1500 CRT display 
monitor can display more than 1 920 
characters in either white or green phosphor. 
The unit provides 400 active raster lines with 
a horizontal scan rate of 25 kHz, vertical step 
scan and dual intensity. The 1 s-in . 
nonreflective screen uses an etched, bonded 
faceplate to eliminate glare. Prices start at 
$260; a complete package with a monitor, 
cabinet and power supply costs $550. Telex 
Computer Products, Inc., Tulsa, Okla. 

Circle No 300 

EMITTER COUPLED LOGIC RAM. The 
DM1 0414 256-bit RAM, which uses emitter­
coupled logic, has maximum and typical 
access times of 12 and 7 nsec., respectively. 
Packaged in a 16-pin ceramic DIP, the device 
is compatible with Fairchild 1 0414 and 
Motorola 1 0142 ECL RAMS. An unterminated 
emitter-follower output enables wired-OR 
interconnection in multiple-RAM arrays. The 
DM10414 costs $10.65 in 100-lot quantities. 
National Semiconductor Corp., Santa 
Clara, Calif. Circle No 301 

MONOLITHIC ADC. The TEC-1007J·M 
video-speed AID converter is guaranteed to 
operate over a case-temperature range of 
-30° to + 1 2s0c and is available certified to 
any of the MIL·STD-8838 environmental test 

conditions. Intended to replace discrete and 
hybrid circuits in high-performance military 
radar and image-acquisition systems, the 
8-bit monolithic device can perform 30 million 
conversions per sec. while drawing only 2.sw 
of power. The TEC-1007J·M is packaged in a 
standard 64-pin DIP. Price is $781 in 1 oo-lot 
quantities. TRW LSI Products, Redondo 
Beach, Calif. Circle No 302 

power supplies 
WINCHESTER POWER SUPPLY. The CP384 
multiple-output DC power supply, designed 
specifically for Winchester fixed-disk drives, 
can handle most drives now on the market, 
including Shugart's SA 1 ooo and SA4000 
Series, the Century Marksman and the 
Micropolis Microdisk 1 200 Series. The CP384 
also provides power to operate the controllers 
offered by each manufacturer for its drives. 
Price is $120 in quantities of one to nine. 
Power-One, Inc., Camarillo, Calif. 

Circle No 303 

OPEN FRAME POWER SUPPLIES. The 
EAPS "u" series power supplies operate from 
103V-130V/206V-260V/AC, 47·63 HZ inputs 
and provide DC outputs of sv at 3A, 1 2v at 
1 .6A, 1 sv at 1 .SA and 24V at 1 A. Regulation 
for all devices is ±o.os percent for line and 
±0.1 percent for load; ripple is s mv 
peak-to-peak maximum. The units are no 
larger than 4 x 4.87 x 2.01 in. and cost 
$23.25 in single-unit quantities. Adtech 
Power, Inc., Anaheim, Calif. Circle No 304 

CONTROLLER AND POWER MODULE. 
The model 8960/2 controller and power 
module for EIA interfaces drives eight of the 
vendor's model 8906, 8909 or 8914 
two-channel interface switching and monitor­
ing modules. The unit includes power-supply 
redundancy with an audible alarm to indicate 
the tailback mode. The model 8960/2 enables 
a simultaneous switching of as many as 160 
channels to A or B by a master A·B switch, 
computer command or the vendor's model 
8930 remote control panel. The device costs 
$650. International Data Sciences, Inc., 
Hallandale, Fla. Circle No 305 
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A low-end 32-bit mini 
designed for the OEM. 

Introducing CONCEPT/32™ 

FLOPPY 

The trouble with most small minicomputers is 
that they started out as big minis and were simply 
scaled down. Same functionality. Similar per­
formance. Lower cost. (You've seen the ads) . If 
you're an OEM, you also know those "minis" 
retained all their complexity. Big mini interfaces. 
Expensive memory. Costly device controllers. 
Complex architecture. A big machine, in a cum­
bersome cabinet. Functionality? Sure. But with 
all the problems still there for you to solve with 
your bucks. 

Now there's a better way. Want to move to 
32-bit mini functionality, without investing in 
the problems? CONCEPT/32 is your answer. A 
single slot LSI processor with the proven 
26. 7MB SelBUS. 

DISC 
SFDX 

ASYNC 
LINES 

Integrated Memory Modules (IMM) 
for faster data access, more functionality, and 
single-slot memory in 256kB increments. An 
1/0 Processor (IOP) to off-load l/O management 
functions from the CPU and make the total system 
more efficient. Specially designed intelligent 
IOP controllers on a unique, smaller IOP bus for 
"friendly 1/0 and interfacing." Control Panel 
functionality on the console CRT And all with 
enhanced reliability, lower cost, and requiring 40 
percent less power than any comparable mini. 

Full 32-bit mini functionality. Designed right, for 
less. Hard to conceive? Call or write us for further 
information. Get into 32-bit technology with 
CONCEPT/32 from SYSTEMS. 

SYSIFMS 
Proven COMPUTER Performance 

SYSTEMS toll-free product·information service 1-800-327-9716 
Systems Engineering.Laboratories, Inc., 6901 W. Sunrise Blvd., Ft. Lauderdale. FL 33313 • (305) 587-2900. 
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design aids 
MC68000 DEVELOPMENT SYSTEM. The 
EXORmacs development system for the 
Motorola MC6BOOO comprises a microcomput­
er chassis with a basic complement of 
functional modules, an intelligent CRT 
terminal, a 132-column printer, 12BK bytes of 
RAM and a 1 M-byte dual floppy-disk drive. 
Software includes an advanced operating 
system, a symbolic-debug assembler/editor 
and a Pascal compiler. The system's internal 
card cage accommodates as many as 11 
additional functional modules, enabling 
installation of extra interfaces, more than 
1 M-byte of RAM and an adaptor module for 
use with EXORciser modules and micromod­
ules. Price for the basic system is $28,775. 
Motorola Semiconductor Products, Inc., 
Phoenix, Ariz. Circle No 306 

8088 ICE. The ICE-BB in-circuit emulator for 
use with lntellec microcomputer development 
systems facilitates testing and debugging of 
products based on the eoee a-bit 
microprocessor. Features include break­
points, display of parameter values, trace and 
disassembly. All debugging functions can 
refer to data, variables or program locations 

by symbolic names, eliminating the need to 
keep track of absolute addresses. The ICE-BB 
emulator module costs $5500. Intel Coro .• 
Aloha, Ore. Circle No 307 

EPROM PROGRAMMER. The model eo 
programmer for 2758, 2516, 2716, 2532 and 
2732 single-supply EPROMs can be used to 
make copy EPROMS from a master. Programs 
are normally entered from the panel keyboard 
or via a serial interface at rates from 75 to 
4800 baud. Serial error-recovery routines 
store the addresses and error types of as 
many as 32 locations where bit or character 
overruns, parity errors or illegal characters 
occur during transmission. Other features 
include hexadecimal address and data 
display and editing capabilities for insertion 
and deletion of data with resequencing prior 
to programming. SMR Electronics, Medfield, 
Mass. Circle No 308 

PROGRAMMER PANEL. The model 7140 
programmer panel for MAP array processors 
provides direct visual access to information 
normally available only through software 
interrogation. An assembly-language or 
FORTRAN programmer can use the panel to 

inspect the status of input and output queues, 
as well as program counter information for 
individual internal AP processors. Single-step 
control of the CSPU simplifies debugging of 
control and nonarray functions, and all system 
flags can be monitored for condition. The 
model 7140, which mounts in a 19-in. RETMA 
rack, costs $1500. CSP, Inc., Billerica, Mass. 

Circle No 309 

EPROM PROGRAMMER BOARD. The 
model ZX-908 MULTIBUS-compatible program­
mer board is available in versions for Intel 
2716, 2732 and 2732A EPROMS. The board, 
which can program 16K bytes in one 
operation, has eight zero-insertion-force 
EPROM sockets. An optional cabinet with a 5V 
power supply and cables enables stand-alone 
operation of the zx-908 with an MOS. Price is 
$450. Zendex Corp., Dublin, Calif. 

Circle No 310 

The book 
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that turns businessmen 
into best sellers. 

Many who've read it are now reaping the 
rewards. Because they've found that U.S. 
exports are a more than $100 billion a year 
business, that exporting creates both company 
profits and company growth, that U.S. goods 
have never been more competitive in 
international markets. Above all, they've 
found that, with the help available from the 
U.S. Commerce Department, selling over­
seas is no more difficult than selling at home. 
And this fact-filled book can prove the same 
to you. Write The Secretary of Commerce, 
U.S. Dept. of Commerce, BED 8B, 
Washington, D.C. 20230. 

U.S. Department of Commerce 

A Public Service of This Magazine ~ 
& The Advertising Council ~ 
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computer graphics 

Fuzzy problems are not easily solved! Seeing problem 
elements and their interrelationships can enhance your 
problem-solving productivity. You can see how the experts 
do it at SIGGRAPH '80, the Seventh Annual Conference 
on Computer Graphics and Interactive Techniques. 

We'll have a full week of intensive activity, sharply focused 
on the capabilities of a wide range of computer-based 
graphics systems. You'll see presentations on the latest 
computer graphics applications in business, industry, and 
education. You can attend basic and advanced tutorials on 
topics like color, interactive displays, low cost graphics, and 
management systems. 

For more information call or write : 
SIGGRAPH '80 
PO. Box88203 
Seattle, Washington 98188 
(206) 453-0599 

MINI-MICRO SYSTEMS/May 1980 

More than 80 vendors will participate in the world 's largest 
exhibition of the latest graphics hardware, software, and 
services. You can discuss your needs in detail with knowl­
egable vendor representatives, and be able to compare 
and evaluate a· wide variety of computer graphics systems. 
You'll meet other users of graphics systems who can tell 
you how they have increased their productivity by effec­
tively using today's computer graphics systems. So plan to 
join us in Seattle , July 14-18. 

Sponsored by acm. The Association for Computing Machinery 
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TRANSACTION PROCESSOR. RTP, running 
under IBM's RPS operating system on the 
Series/1, facilitates creation of screens, 
record formats and inter-program flow . 
Entered data is validated based on stored 
record definitions. If RTP detects errors, it 
"converses" with the operator, enabling him 
to correct the errors or to cancel the record. 
The meaning of each function key on the user 
terminal may be fixed for an entire session, or 
it may depend on the context of the screen 
being displayed. COBOL, PL/1 , FORTRAN and 
assembly languages are supported. A 
license costs $7000, including training, 
documentation and maintenance . Data 
Structures, Inc., New York, N. v. 

Circle No 311 

UCSD PASCAL. The ucso Pascal Adaptable 
System, an extension of ucso Pascal, runs 
on microcomputers using 8080, Z80, 6502, 
6800 or 6809 microprocessors and floppy­
disk storage. Extensions enable random 
accessing of disk files, separate compilation 
of individual program modules, linkage of 
assembly-language routines and interactive 
input/output. License plans are available with 
quantity and OEM discounts for the entire 
package and for selected components . 
Softech Microsystems, Inc., San Diego, 
Calif. Circle No 312 

PROGRAMMING UTILITY. SPEED, written in 
BASIC , consists of approximately 1 oo 
subroutines and programs that handle file 
access, record blocking , master file 
maintenance, transaction entry/edit, inquiry, 
sorting and report printing on Wang 2200 VP 
and MVP computers. Fixed-length records of 
any size can be used and a file locaton index 
enables files to reside on any disk without 
program changes. SPEED supports direct and 
hashed random access . Files can be 
accessed sequentially by key or sorted on as 
many as seven fields. Reports can be printed 
immediately, added to a report stack for 
overnight printing or-on the MVP-printed in 
background mode to free the terminal. A 
perpetual license costs $3750 per CPU. The 
Office Manager, Inc., Seattle, Wash . 

Circle No 313 

CROSS ASSEMBLER. The XMACR0-86 
cross assembler assembles 8086 code on 
8080 or Z80 development systems running 
under the CP/M, ISIS-11 or TEKDOS operating 
system. Assembly rate is 1 ooo lpm. Features 
include relocation , macros , conditional 
assembly and listing and loader control. 
Supplied with XMACR0-86 are the LINK-80 
linking loader and CREF-80 cross reference 
facility. LINK-80 enables several programs to 
be loaded with one command; external 
references between modules are resolved 
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autcmatically. The cross-reference facility 
prints out an alphabetic list of all program 
variable names, along with the line numbers 
where they are referenced and defined. The 
package costs $300. Microsoft, Bellevue, 
Wash. Circle No 314 

PROGRAM GENERATOR. A BASIC program 
generator, claimed to increase programmer 
productivity by 300 percent , uses a 
predefined data dictionary and a question­
and-answer format to generate interactive 
programs for business applications. Written in 
BASIC, the system provides file-maintenance 
or report programs directly, as well as the 
structure and standard routines for more 
complex programs . Routines generated 
include 1/0 handler, screen manager, report 
section, error handler, inquiry, and add, 
change and delete functions. The package 
eliminates user coding of subroutines. Quest, 
Inc., San Rafael, Calif. Circle No 315 

DATA BASE MANAGEMENT. HOBS, a 
hierarchical data base management system 
for the Z80, 6502 and 8080, includes 
commands to add, delete, update, search and 
traverse the data base. Users can define set 
relationships between record types in a 
number of different ways, including sorting on 
various keys and FIFO, LIFO, NEXT and PRIOR 
orderings. The system provides read/write 
password protection at the file level. HOBS 
routines are callable from BASIC, FORTRAN, 
COBOL and machine language. Price is $250 
for the Z80 version, $325 for the 6502 and 
8080 versions. Micro Data Base Systems, 
Inc., Lafayette, Ind. Circle No 316 

DISK OPERATING SYSTEM. The 1/os disk 
operating system is designed for 8080, 8085 
and z00 disk-based CPUs. A library of 
terminal-, device- and disk-driver modules is 
used to tailor 1/os to specific hardware 
configurations. File capacity exceeds 268M 
bytes on as many as 15 drives. Features 
include print spooling , autostart and 
capability to disable user abort sequences. 
Utilities include a symbolic debugger, a text 
editor, directory status, disk-copy and file 
tranfer programs, disk and memory 
diagnostics and a printout formatting facility. 
Price is $150, plus a nominal dealer 
configuration fee. lnfoSoft Systems, Inc., 
Westport, Conn. Circle No 317 

CPM/IBM CONVERSION. The CPM /IBM 
Translator, a diskette utility for 0000- or 
zao-based CP/M systems, converts 8-in. 
diskettes from CP/M files to IBM data sets and 
vice versa. A user can initialize diskettes to 
IBM 3740 Data Recorder and 3540 1/0 Unit 
specifications, display sectors in ASCII , EBCDIC 
and hex dump formats and manipulate IBM 

directories and data sets. Transfer options 
enable conversion between ASCII and EBCDIC, 
CP/M record and IBM sector ,CP/M sector and 
IBM sector, as well as upper-case translation 
and nongraphic character conversion. The 
utility can also handle multiple diskette IBM 
data sets. Price is $145. Genus Software, 
Jacksonville, Fla. Circle No 318 

APPLICATION DEVELOPMENT. The Ad­
vanced Application Development System for 
the Radio Shack TRS-80 Model 11 computer 
includes a data base handler, a display 
control monitor , indexed-sequential file 
support, a BASIC compiler - interpreter, an 
operating system and documentation. The 
operating system supports Spinwriters , 
terminals , special keyboards, line printers and 
plotters. A screen manager performs data 
entry, editing, titling and menu creation/ 
update. To assist in document preparation, a 
text output processor provides chapter 
breaks, as many as four section levels, 
pagination and titling and can automatically 
generate a table of contents. Price is $595. 
The Software Firm, Inc., Denver, Colo. 
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INVENTORY CONTROL. This inventory 
control package for small- to medium-size 
businesses supports as many as 32, 767 
inventory item records, accessed by item 
number. An "auditability option" creates 
hard-copy records of stock additions and 
depletions. Reports include Item List, Stock 
Valuation and Reorder. Functions include 
adding to and depleting from stock, deleting 
items no longer carried , adding new items to 
stock and keeping track of quantities on hand, 
quantities on order, quantities back-ordered 
and inventory values. The package runs on 
microcomputers using the CBASIC2 language 
under the CP/M operating system, with dual 
floppy-disk drives and 48K bytes of user 
memory. Structured Systems Group, 
Oakland, Calif. Circle No 320 

MASTER CATALOG. This Master Catalog 
Program keeps track of files on diskettes in 
use on a microcomputer running under the 
CP/M operating system. The program 
produces a listing of file names in alphabetical 
order, with the name of the disk containing 
each file. A SUBMIT command can be used to 
list directories of selected diskettes. The 
package also includes a program that sorts 
the directory in alphabetic order, and other 
programs list the directory in three or four 
columns, showing each file's size and the 
available space left on disk. Source and 
object programs with instructions cost $1 o. 
Elliam Associates, Woodland Hills, Calif. 
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The 1980 Com~ter Shows 
For The Business & Home User. 

Last year's spectacular success in 70% businessmen and the rest hobbyists-
Boston broadens its reach this year into the primed with purchasing power in mini- and 
prosperous Chicago and Washington/ microcomputers, word processors, periph-
Baltimore markets as well. The Business & era ls, and software. They come to buy. And 
Home Computer Shows are coming up again. cash sales are permitted throughout the show. 
But space is going fast. So call now if you CALL NOW! SPACE IS RUNNING LOW. 
want to be a part of the hottest thing ever Four hundred booths and 100,000 
in regional end-user computer expositions. square feet of floor space for each of the 

A SMASH LAST YEAR; EVEN BETIER three shows may sound big, and it is. But 
THIS YEAR. over half that space has already been sold, 

A record-breaking 31,000 people mostly to last year's participants. (Several 
attended the first of these shows in 1979, a companies tried single booths last year and 
three-day affair in Boston. This year's are back again with reservations for 12 to 
events are broadened to four days, and will 16 booths!) So hurry. Call Bill Mahan or 
have even bigger promotional budgets Joan Donahue at (617) 524-4547 to get 
than ever. In fad, the Business & Home Com- more facts and assure your reservation . 
puter Shows have the largest national -• •- WASHINGTON/BALTIMORE: D.C. 
and regional advertising budget of any : :..::.. Armory/Starplex, Thu ., Sept. 18 thru 
computer exhibits except NCC. : : : =- Sun., Sept. 21. 

SELLING SHOWS :::: :c::.::rc-c £". u:::.:::: CHICAGO: McCormick 
WHERE PEOPLE ..-::.:~_::-=~~~ :~~~ Place, Thu ., Oct. 16thru 
REALLY BUY. : : ::.::.:: : : :.. ::..: Sun., Oct. 19. 

The Business & • • • ••• • • • • • • • BOSTON: H~nes Audi­
..._.._... -- ..._. ---· Home Computer Shows .._. • ..-.. • • ..- 11v1 tori um/Pru ential Center, 

produce solid results. These ~ ::..:: ====~ Thu., Nov. 20 thru Sun., 
d. bo •• •• • -- • N 23 are eager au 1ences-a ut -. • •......,.. ,,. ,,. -. ov. . 

Produced by Computer Exposit ions, Inc. 
PO. Box 678, Brookline, MA 02147 
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CUSTOM DISPLAY TERMINALS. The 
51 oos and 51 OOE custom display terminals 
are detailed in a brochure. The publication 
describes the standard and optional 
specifications of the 12-in. 51 oos and the 
1 5-in. 51 OOE. The brochure also includes 
photos and a comparison chart that lists 
character number, screen format, character 
set, interface options and other characteris­
tics of the two systems. Data General Corp .• 
Westboro, Mass. Circle No 322 

DATA ANALYZER. The INTERVIEW 3000 
series of programmable data analyzers is 
detailed in a brochure. The publication 
explains the system's self-teaching displays, 
color-coded keyboard and nonsequential 
programming. The booklet also covers the 
use of training tapes for async, bisync and 
bit-oriented protocols. Atlantic Research 
Corp., Alexandria, Va. Circle No 323 

POWER TRANSISTORS. The 1 030/1 090 
MHZ NPN power transistors are described in a 
data sheet. The literature details typical 
amplifier lineups for the transistors, which are 
designed for transponder/interrogator avion­
ics applications. The publication also includes 
diagrams on device dimensions and physical 
characteristics. Acrian, Inc., Cupertino. Calif. 

Circle No 324 

DESIGN AND MANUFACTURING SYSTEM. 
The DOM (design, drafting and manufactur­
ing) system, a computer-aided graphics 
system, is described in a brochure. The 
1 s-page booklet details the process of 
computer-aided geometry construction, 
model documentation and manufacturing. 
The catalog also lists the system configura­
tion and explains finite element analysis, 
design analysis language, hidden line 
removal and drawing layout capabilities. 
Calma, Sunnyvale, Calif. Circle No 325 
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DATA COLLECTION SYSTEM. The MICR­

COM, a dedicated remote MICA data collection 
system is detailed in a booklet. The illustrated 
publication lists the system's probable 
applications, which include banks and holding 
companies with remote branches and service 
bureaus that provide correspondent services. 
The booklet also details software and 
hardware, configurations and peripherals and 
the system's document entry, proof and 
transit and communications subsystems. 
Honeywell Information Systems, Waltham, 
Mass. Circle No 326 

VIDEO DISPLAY TERMINAL. The DASHER 

0/1 oo and 0/200 video display terminals are 
detailed in a brochure. The pamphlet 
describes the design and compatibility 
characteristics of the system, which is 
intended for use with the vendor's commercial 
systems, Nova, microNova and Eclipse 
computers. Data General Corp., Westboro, 
Mass. Circle No 327 

DATA BASE MANAGEMENT SYSTEM. The 
RTFILE user-oriented data base management 
system is described in a pamphlet. The 
four-page publication covers file manage­
ment, creation, CRT screen format manage­
ment, data management and report 
generation capabilities. RDA, Inc., Beltsville, 
Md. Circle No 328 

PRODUCTS AND SERVICES. A listing of 
products and services is provided in a 
directory. The four-page catalog includes 
information on the vendor's aerospace 
components, agricultural equipment, automo­
tive components, contractors' equipment, 
electronics, gear and power transmission, 
metal-working equipment, ordnance, packag­
ing systems, plastics and woodworking 
equipment, precision manufacturing and 

quality assurance equipment. The brochure 
also lists the addresses and phone numbers 
of offices that have product information. 
Ex-Cell-O Corp., Troy, Mich. Circle No 329 

MONOLITHIC MATCHED DUAL TRANSIS­
TORS. Monolithic dual PNPS, NPNS and N 

Channel J-FETS are described in a catalog. 
The 44-page booklet details specifications, 
performance and parameters, including 
matching characteristics, high gain values, 
power dissipation, low output capacitance, 
log conformance, drift, noise and transcon­
ductance. The catalog also provides product 
comparison charts and tables and drawings 
showing lead and bonding pad designations. 
Micro Power Systems, Inc., Santa Clara, 
Calif. Circle No 330 

INTERCONNECT SYSTEM. The Multi-Term 
Interconnect System line of insulation 
displacement connector products is described 
in a catalog. Products listed include ribbon 
cables, bonded cable and bonded twisted 
pairs, assembly tooling and interconnect 
assemblies. The 24-page, illustrated publica­
tion details the electrical and mechanical 
specifications of header and socket 
connectors , DIP and PC connectors, 
edgeboard PC connectors and other products. 
The catalog also discusses dimensional data 
and parts numbering. Stanford Applied 
Engineering, Inc., Santa Clara, Calif. 
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MICRONOVA SYSTEMS. The microNova 
line of chip-level processors, single-board 
computers and microcomputers are detailed 
in a brochure. The 20-page publication 
discusses the systems' peripherals, industry­
standard communications, comprehensive 
development and runtime software. Data 
General Corp., Westboro, Mass. 

Circle No 332 
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Preview the 80's at the 

8th World Computer Congress 
Tokyo 

October 6-9, 1980 

Here is a chance without equal to be part of 
what promises to be one of the most 

rewarding and significant international computer 
congresses ever held. 

For the first time in its 21-year history of gathering 
together the world's foremost information scientists, 

the Eighth World Computer Congress (IFIP 80) , 
sponsored by the International Federation for 

Information Processing, will be held in the Asian/ 
Western Pacific Region where the growth of 

computer technology and applications has been most 
dynamic in recent years. 

Japan and Australia are your hosts for this 
distinguished triennial worldwide gathering. And they 

Melbourne 
October 14-17, 1980 

cordially invite all Americans involved with computer 
sciences and automated information systems to 
pursue their professional interests in the context of 
their two cultures. Join with representatives of 39 
participating IFIP countries to witness and help shape 
the direction that information processing will take in 
the decade ahead. 

By combining the benefits of participating in the 
world's best technical sessions with this unique 
opportunity for cultural and personal enrichment, 
world travel, and state-of-the-art information 
exchange, the Eighth World Computer Congress 
could be your event of a lifetime. Budget and plan now 
to be there in October, 1980. 

An Unprecedented Opportunity 
To explore the world's newest information technologies 

and its oldest cultures 
To register or for more information, contact: 

AFIPS 
1815 North Lynn Street, Suite 800 

Arlington, Virginia 22209 
(703) 243-4100 

International Federation for Information Processing/U.S. Organizing Committee 
c/o AFIPS, 1815 North Lynn Street, Suite 800, Arlington, VA 22209 

~ 111.....ial • 
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LLERS 
Our annual Mini-Micro Computer Market File and our annual Mini-Micro Computer Market Report are on every­
one's best seller list. You may not find these in America's major book stores, but you 'll sure find them on the 
desks of the industry's leading companies who market to the growing mini-micro computer industry. 
The reason is that they help you sell to the $10,000,000,000* market we reach through Mini-Micro Systems. 
Each year, in conjunction with Dataquest, the computer industry's leadin~ independent research firm, we survey 
our readers' purchasing decisions during the past year and their planned purchases for the next year. And, we 
make the results of this comprehensive survey available to you so you can better sell to this dynamic market. 
Buying Power The 1980 Mini-Micro Computer Market File gives you the industry's purchasing decision 
makers. It can be your best seller. The Market File gives you the specific names, titles and addresses of those 
survey respondents who directly influence the buying decision. It tells you what they purchased last year 
and what they plan to purchase during the next year, right down to model numbers. No other computer 
industry magazine can offer you this. 

For example, our 1980 Market File, which covers more than 10,000 Mini-Micro Systems readers, gives you the 
specific names of those survey respondents who were responsible for purchases during 1979. And, gives 
you their projected buying plans for 1980. Here's a sampling of the categories covered : 

1979 1980 1979 1980 
purchases buying plans purcha1ea buying plans 
20,915 25,481 Minicomputers 56,439 69,099 Floppy disk drives 
11,024 15,613 Microcomputers 16, 190 24, 737 Hard disk drives 
58,965 71 ,676 Alphanumeric CRT terminals 38,762 48,709 Printers and teleprinters 

Data acquisition systems 
Modems 

4,882 6,993 Graphic CRT terminals 3, 126 3,528 
6,002 7,451 Open reel tape drives 19,493 24,918 
3,566 6,461 Tape cassette and 

cartridge drives 
That's buying power. And, it's available as a printout or on magnetic tape. For any or all of the 22 separate 
product categories covered by the Market File. Or by specific manufacturers, such as all those who have 
purchased or plan to purchase DEC computers. In addition, the 1980 Market File respondents are available 
on presorted mailing labels . 
For a best seller that'll help you sell, order your copy of the 1980 Mini-Micro Computer Market File today . 

State-of-the-Industry On everyone's "best read" list is our annual Mini-Micro Computer Market Report. It is a 
detailed compilation of our reader survey. It's must reading for anyone marketing to mini-micro computer system 
OE Ms and End Users. It gives you market trends in the 22 product categories. It gives you the relative market 
shares of the hundreds of companies serving the market. 
It projects industry purchases in each and every category 
for the coming year. And, it gives you much more. 

With the 1980 Mini-Micro Computer Market Report, you can 
determine your own competitive position in the market, better 
evaluate your market share, analyze projected growth trends 
so you know where best to concentrate your marketing 
activities, and get a clear, precise picture of who the decision 
makers are and what specific applications for mini-micro 
computer systems are really the growth areas. 
Now's the time to order your own copy of the 1980 
Mini-Micro Computer Market Report. 

"Projected annual expenditures based on 1980 Mini-Micro Computer Report. 

Regional Sa/es 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 

r--------------------------1 
Add my name to your Best Sellers list. 
I'm interested in : 
D 1980 Mini-Micro Computer Market 

Report ($495.00. Send check or 
purchase order) 

D 1980 Mini-Micro Computer Market File. 
I'm interested in the following product 
categories : 

Name ____________ _ 

Title ____________ _ _ 

Company ___________ _ 

Address ____________ _ 

City ____ State __ Zip, ____ _ 

: Telephone ___________ _ 

L---------------------------

CAHNERS PUBLICATIONS Cahners Publishing Company, Boston 
(617) 536-7780 and Chicago (312) 372-6880. 

Sales offices in principal cities worldwide. Publishers of: Appliance Manufacturer• Brick eJ Clay Record 
·Building Design eJ Construction •Building Supply News ·Ceramic Industry · Construction Equipment 
• Construction Equipment Maintenance• Design News· EDN ·Electronic Business• Foodservice Distribution 
Sales ·Foodservice Equipment Specialist •Institutions• Mini-Micro Systems• Modem Materials 
Handling· Modem Railroads• Package Engineering• Plastics World· Professional Builder/ Apartment 
Business ·Purchasing Magazine· Security World· Security Distributing and Marketing· Service World 
International· Specifying Engineer• Traffic Management· U.S. Industrial Directory 
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HARDWARE 

HEWLETT• PACKARD 
SURPLUS 

LARGE SUPPLY OF 
TAPE DRIVES 
SYSTEMS 

DISC DRIVES 

MEMORY 
PARTS 

CPU'S 
1/0 CARDS 

COMPONENTS 

BUYING****SELLING 

(~llISIS 
(~(t)ll1tJ'l1l~ll 
-(~()lll1-

2356 Walsh Ave .. Santa Clara. CA 95051 (408 ) 727-0431 
For domestic and international sales TWX 910-338-7330 

Circle No. 459 

r-------------------------------
CLASSIFIED ADVERTISING ORDER FORM I 

Mini·Mioro Systems' classifieds reach more mini-micro people. I 
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: 1X 
Per Column Inch: $57 

2X 
$55 

3X 
$52 

4X 
$49 

5X 
$47 

6X 
$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: Run 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 ______ ip. ______ _ 

I 
I 

MAIL TO: Attn: Linda L. Lovett, Clasi;illed Advertising, Mlnl·Mlcro Systems, 
221 Columbus Ave., Boston, MA 02116 L-------------------------------
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SOFTWARE 

CPM/IBM TRANSLATOR 
CP/M to IBM diskette translation pro­
gram for CP/M systems. Complete 
utility for transferring data between 
CP/M files and IBM 3740 datasets. 
Features include 3740 initialization, 
directory display and manipulation, 
sector display. Guaranteed to per­
form according to manual specs. $145 
from Genus Software, 

3112 Warpath Ct., Jacksonville, FL 
32216 (904) 396-7233 

MICROPROCESSOR SOFTWARE 
8048, Tl9900, 8080/8085, 6800, 6502, Z80, etc. 

Fortran IV Microprocessor Cross Assemblers and 

Simulators for all co mputers Over 250 mstallat•ons 
on 16 bit minis to 60 bit maxis (over 25 different 

manufacturers) Features include macros. cond1-
t1onal assembly. cross reference tables. etc . Most 
assemblers are relocatable and include llnk1ng 
loaders For more information contact Microtec, 
P.O. Box 60337, Sunnyvale, CA 94088, (408) 733-2919. 

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 (Im). 

MicroPERT (Im) Project Management System 
offers features unparallel in its price range, 
including: 

Over 200 graphic output options including 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 (Im) is available for purchase or ren· 
tal , in disk & tape·based versions for Tektronix 
4050 series (desktop) Graph ics Computers from : 

SHEPPARD SOFTWARE COMPANY 
1523 Coronach Ave. 

Sunnyvale, CA 94087 
(408) 733·8651 

SERVICES 

Any Manufacturer 
DIGITAL DATA SYS 

305· 792-3290 

Circle No. 460 
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CONSULTING SERVICES 

SOFTWARE 
CONSULTING SERVICES 

Let us develop your new soft­
ware - from design thru doc­
umentation. Operating sys­
tems, compilers, graphics, text 
processing, or applications. 

We deliver software to meet 
your specifications. On time. 

fW JEFFREY L. KENTON 8c CO. 
~ CONSULTANTS 

ONE BACON STREET• WELLESLEY . MASS. 02181 

<8171 2ll7·•S89 

HARDWARE-SOFTWARE 
DESIGN 

Specification thru documentation. 
Systems and logic design, programming, 
integration, training, technical writing. 

Jean deBellefeuille 
CONSULTANT 

7754 Millbrook Av • Dublin Ca. 94566 
415·828·7167 

BUSINESS OPPORTUNITIES 

DISTRIBUTOR 
REPRESENTATIVES 

FOR OLIVETTI LOW-END 
O.E.M. PRINTERS 

REPRESENTATIVES NEEDED 
IN MAJOR CITIES OF 

UNITED STATES & CANADA 

• High speed, Low Cost Printers 

• Proven High Reliability 
• Alphanumeric/Graphic Capability 

VERY ATTRACTIVE TERMS · CALL 
NOW: 714/528-4480 

408/249-2152 
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THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE. 

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 

• EON 
• Electro-Optical Systems 

Design 

• Electronic Business 
• Electronic Packaging & 

Production 

• Institutions 
• Mini-Micro Systems 

• Modern Materials 
Handling 

• Modern Railroads 

• Package Engineering 

• 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 
United States ... with 67 

• Foodservice Distribution 
Sales 

• Foodservice Equipment 
Specialist 

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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Mini-Miera CAREER OPPORTUNITIES 
lySll!Rll RECRUITMENT ADVERTISING 

Rates 
$60 per column inch. 
Column width 13/.i" 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 

June 
July 
Aug. 
Sept. 
Oct. 

June 4 
July 3 
Aug.4 
Sept. 3 
Oct. 3 

Mail Film to: 

May 27 
June 24 
July 24 
Aug. 25 
Sept. 24 

Recruitment Hot Line Telecopier Number Lynn George 
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(203) 327-
6772/6746 
Call your ad in­
we'll set the type 

at no charge. 

(203) 
324-5825 
Send the copy 
by Fax-we'll 
do the rest. 

Division General Managers, Department Directors, 
Project Managers, Group Leaders; R esearch 
Scientists. Thin-Film Head, Media Development; 
Analog and Digital C ircuit and System Designers, 
Servo, R / W, Microprocessor , Software; plus Mech­
anical, HDA, and Manufacturing Opportunities in 
Califo rnia's Si licon Valley, Central Coast California, 
L.A., San Diego, Colorado, and Massachusett es for 
establis hed and Start-up Companies. 

Professional adva ncement is on everyone's mind and quite 
often augmenting one's development necessitates a change 
of employer. If you're a polished engineering professional 
having an interest in learning of specific employment oppor­
tunities within the Disk Drive Industry, but haven't the time 
to seek out the best opportunities for yourself, then L. T . 
CONSULTANTS may be able to provide you with an 
invaluable service at no charge. 

L.T. CONSULTANTS is Terry L. Wetterman, Sr­
independent businessman and exclusive rotating mass 
storage systems consultant. Employer·retained L.T.CON­
SULTANTS represents a carefully selected group of Disk 
Drive companies, both established and start-up, in various 
U.S. locations. Only Disk Drives-so you know you'll be con· 
tacting the one and only professional rotating mass storage 
systems consulting source. 

Give me a call (collect), or better yet, send your resume so 
that I may be able to completely evaluate your marketability 
to my client companies. Absolute confidentiality is assured 
and no referral will be made without your knowledge and 
consent. Professional and personal references on L.T. 
CONSULTANTS from former astute co-wokers of yours are 
available to you upon request . 

NCC INTERVIEWS IN ANAHEIM: L. T . CONSUL­
TANTS will be available for confidential interviews during 
NCC'80. Call for an appointment, or during NCC leave your 
name and phone number with L.T. CONSULTANTS' 
answering service-I'll promptly return your call. 

(408) 245-0332 

L.T. CONSULTANTS 
110 E. Remington, Suite 38 

Sunnyvale, California 94087 

Recruitment Advertising Manager 
Victoria Fraser 
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 Wiishire Blvd. 
Los Angeles, Ca. 90036 Phone: (213) 933-9525 

Sr. Quality 
Assurance 
Engineer 
The Computer Systems Division of Perkin-Elmer's 
Computer Operations Organization, one of the 
country's most prominent names in the development 
of systems-related technology, is growing. The 
ongoing development of new hardware and software 
products has created an immediate opportunity for a 
dynamic professional to initiate and implement 
qualification programs for these innovative projects. 
This position involves the planning, scheduling and 
completion of design reviews and qualification testing 
of new products in anticipated hardware and software 
user conditions. You will provide technical direction to 
various manufacturing and test functions as well as 
have close involvement in product conception and 
design . In addition, you will monitor customer input 
regarding user-level performance. 
Candidates must possess a BSEE or equivalent, plus 
1 to 3 years design level experience in computer 
hardware and/or software systems. You'll be amply 
rewarded by Perkin-Elmer's substantial salaries, 
rapid career advancement, and an attractive 
comprehensive paid company benefits package. For 
immediate consideration, please send resume to: Mr. 
Bill Beattie, Perkin-Elmer, Computer Operations, 2 
Crescent Place, Oceanport, New Jersey 07757. 

PERKIN-ELMER 
an equal opportunity employer m/f 
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SALES REPRESENTATIVE 

Minicomputer , graphics , turnkey 
systems used for Geo-Based Infor­
mation Systems . Should have 3-5 
years experience selling $300K + 
systems with graphic CRT, X-Y plot­
ter and digitizer pheripherals . Above 
average commission plus base with 
no upper limit. Help is needed in 
closing established clients and qual­
ifying new ones. No Ii mit on terri­
tory . $45K package. 

Comarc is the established leader 
in GBIS and is growing at an incredi­
ble rate . Now is the time to get on 
board. Call or send resume to : 

Kay Anderson 
COMARC DESIGN SYSTEMS 

315 Bay St. 
San Francisco, CA 94133 

415/392-5300 

Get Results 
With: 

MINI MICRO 
SYSTEMS 

Career 
Opportunities 

Advertising 

When you advertise 
in MMS, you can be 
sure of reaching only 
the people you are 
trying to recruit. 
Every reader is a 
potential employee. 
We serve a wide 
range of markets. 
And in each market, 
we reach a high 
percentage of all 
significant personnel. 

Consider MMS for 
your recruitment 
advertising. You'll 
find us more 
effective, more 
economical. 

MINI-MICRO SYSTEMS/ 1980 

Hardware Professionals: 
Make Your Mark 
In Digital's 
Microware Group 

Here's your chance to make your mark in one of the largest 
and fastest growing computer companies in the world. Team 
up with Digital Equipment Corporation in our Microware 
Group and work both sides of the software/hardware boundary 
by furthering the state-of-the-art of Digital products. 

Digital's Microware Group works closely with Digital 
Engineering Project Groups in the development of CPU, 
systems and peripheral development. 

Join us in the exploitation of new LSI technologies as we plan 
to move to our new Hudson, Massachusetts semiconductor 
facilities. Join Digital's Microware Group and make your mark 
in the exciting technologies of the future. 

Senior Hardware Engineer 
Microprocessor Tools 
Applications 
Right now, we need a bright individual with a BSEE/MSEE, 
or equivalent, to work on hardware development tools for 
microprocessors and applications engineermg. Applicants must 
have at least 2 years of experience in logic design and 
microprocessor applications as well as the ability to deal with 
complex hardware/software integration problems and come up 
with innovative solutions. 

If you are interested and qualified for the above position, 
please forward your resume, complete with salary history, to 
Chris Larkin, Digital Equipment Corporation, Dept. B0420 
3825, 146 Main Street, Maynard, Massachusetts 01754. We are 
an equal opportunity employ er m/f 

r ;;.;;;;1'd1ike ";;;,;;;;;;;i;;;,u;;;;~.;pi;c~;;;-ad1ncAFiE'ER" c)P.;QfiTiiNiiiE5 :-:-:;;;;;-.;;; :o;n;-- - - - - - - - , 
section for recruitment advertising (Positions Available) 

Check below clip and mail this card. 
O Phone me with more information. 
O Send me complete information 

Name: - - ---------------- ------ ----

Title: --- ---------------- ---------

Company: 

Address: 

City/State: __________ Zip: ____ Phone: 

In a hurry? ... for feat action call Lynn George or Victoria Fraser 
collect : (203) 327-6n2 or (203) 327-6746 
Or Mail This To: Lynn George 

L !:;9..'.;, ~ ~c~i~e~ ~'::, ~~ ~~m~ ~·~~m~r~ ~ ~~5_-__________________ ---1 
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Lexar is a subsidiary of Citicorp, 
committed to research and 
development of advanced 

career goals. And what you 
think is the right kind of 
atmosphere to attain them. 

telecommunication systems. If you're interested in 

But enough about us. c~~0p:i~; t~~~~t a 

Let's talk about you quietly revolutionizing 
• telecommunications, we're 

Are you an Engineer with a very interested in getting to know 
BSEE or BSME degree? An about you. 
Electronic Technician or Open House 
Systems Analyst or Sat., May 31 , 11 am-4pm 
Programmer? 

If you're a telecommuni- 11611 San Vicente Blvd. 
cations professional, we want to Los Angeles, Ca. 90049 
know more about your personal To ensure a reservation, please 

call: (213) 748-8682 

If you currently 
earn between 
$20,000 and $48,000 
we've got a better 
job for you ... NOW! 
Every day you spend in the wrong job is a waste of time, 
money and talent ... YOURS• Your talents and experience are 
1n great demand and you cari choose among many 
rewarding opportunities ava:lable in your field . But how? 

Talk to the experts at Wallach. We've been successfully 
recruiting professionals like yourself for over 15 years. 
Nationwide opportunities include technical / management 
consulting, project management. R&D, test and systems 
evaluation in the fields of Communications, Satellites, 
Weapons, Intelligence. Computer, Energy, and Aerospace 
systems. Specific skill areas include· 

• Software Design 
• Data Base Design 
•Telecommunications 
• Minicomputers 
• Programming 
• Signal Processing 
• Digital Systems 
• Microprocessor Design 

Don t waste another day 1n 
the wrong job• Call Perri 
Reeder collect at (301) 
762· 1100 or send your 
resume in confidence. We 
can find you a better job Let 
us prove it to you .NOW• 

WALLACH . Your career 
connection 
Equa l Oppartunity Employer Agcy 
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• Systems Architecture 
• Applications 
• Command & Control 
• Systems Programming 
• Compiler Design 
• EW/SIGINT/ELINT 
• MIS/OPs Research 
• Diagnostics 

associates. 
1010 Rockville Pike 
Box 6016 
Rockville . Maryland 20852 
(301) 762-1100 

Even Webster1s 
Knows About 
GlUEST 
QUEST (kwest) . v.I. To make a search; to go on a quest. 

QUEST SYSTEMS, INC. n.I. Founded in 1968.2. Among the largest 
professional recruitment firms in the U.S. functioning solely in the 
computer sciences; its client companies pay all employmentfees, 
interviewing and relocation expenses. Quest is known for its deep 
personal commitment to relate to each candidate as an individual 
with individual goals. 3. Its professional staff averagesover6years 
of experience in EDP recruiting (additionally, staff members have 
direct hands-on experience in programming, systems, hardware 
sales, etc.). 4. Quest 1s presently searching for programmers and 
analysts (commercial, scientific, systems software) for over 3,500 
client companies in the U.S. Quest has openings in over 700 U.S. 
towns and cities; salaries to $38,000. 5. Methodology • see 
Questsystem. 

QUESTSYSTEM (kwest sis'tem) .n.I. Discussing with an individual 
what he/ she would like to be doing in light of what he/she has been 
doing. 2. Analyzing the realities of his/her objectives as they relate 
to the current job marketplace. 3. Contacting client companies 
and other Quest staff personnel to identify positions of possible 
interest. 4. Introducing the job candidate to prospective 
employers by providing complete details to each about the other, 
ensuring the efficacious use of everyone's time. 5. Arranging 
interviews. 6. If employment offers are extended, Quest assists in 
evaluating the responsibilities, compensation and opportunities 
(and relates those to the initially stated objectives) . The 
Questsystem has been working for thousands of professionals at 
no expense, whatsoever. Ask your friends of their past dealings 
with Quest. Then, put the Questsystem to work for you. For 
additional information on this subject, please inquire directly to 
Quest Systems, Inc. (All inquiries/resumes received will be 
responded to immediately and in confidence.) lnl Call Toll Free 

~ !~~i~J!~~!~~ima. 
Baltimore: (301 ) 788-3500 • Philadelphia: (215) 265-8100 
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SAN FRANCISCO 
We are placement specialists for mini and micro 
computer systems programmers, computer and pe­
ripherals design engineers. 

Call COLLECT or send resume to : 
Larry Goldfarb 

Engineering Resources 
Group, Inc. 

303 Sacramento St. 
Third Floor 

San Francisco, CA 94111 

(415) 398-3535 
Employers Pay All Fees 

RENTERS 

E MANAGERS 
l 

E ENGINEERS c 

Looking for 
quality 

resumes? 
T R TECHNICIANS 

Run your ad 
on these pages 
and you'll get 

just that! 

0 
N 

I 
c 

s 

Because of housing cosls , if you 're renting 
your opportunities are golden . Nationwide. 
confidential , fee paid services . Buying an 
engineer ... Call (317) 783-7812 Don Pergal. 
Dunhill Executive Search , 7460 South Madi­
son Ave ., Indianapolis , Ind. 46227 

Far Perkin-Elmer 
32 and 16-Bil Processors 
there's only ane complete 
DBMS and Ouery System: 

D

w e sDpento lveru five EyearsRdevJeloping a~a~~ex~~1:~ 
™ management 

a nd q u e r y 
system for both 32 and 16 bit Perkin-Elmer processors. 
The result- success. The system - DDOUERY. 
DDOUERY offers rapid retrieval using any word (s), 
phrase(s), or number(s); on-line information retrieval 
with Boolean logic ; and over 40 query commands. 
Another feature , DDOUERY's report writer provides 
editing, paginating, counting, adding as well as averaging 
capabilities. 
Sophisticated yet simple. DDQUERY doesn't require a 
programmer 's expertise. Anyone can use DDOUERY. 
Bookkeepers to check credit histories. Secretaries to 
update annual reports . Or almost any pe rson in the 
office . Which means you'll save money - lots of it. 
And DDQUERY is easily installed. For more about the 
affordable DDQUERY, contact us today. 
Also ask about our General 
Accounting and Student 
Information Systems. 

5500 S. SYRACUSE CIRCLE • ENGLEWOOO, CO 80111 • (303} 773-1805 

MINI-MICRO SYSTEMS/May 1980 

PROGRAMMERS AND ANALYSTS 
Free Employment Service 

Northeast, Southeast & Midwest U.S. 
Sc1ent1 l1c and commercial applica tions • Software development and 
syste ms prog ramming • TelPcommun1cat1ons • Control systems 
• Computer engineering • Computer marketing and suppon 
Call or send resume or rough notes of obiec:1ves salary loca11on 
restric11ons educa11on and experience 11nclud1ng compulers models 
opera ting systems and languages1 10 e1:her one of our locations Our 
client companies pay all of our fees 

RSV P SERVICES Dept MM 
Suite 700 One Cherry Hiii Mall 
Cherry Hiii New Je r se ~ .Q8002 
(609 ) 667-4488 

RSVP SERVICE S De pt MM 
Suit e 300 Dublin Hall 
11n Watto n Road 
Blu e Bell Penna 19422 
(215) 629-0595 

RSVP SERVICES 
Employment Agency for Computu Prof P~'1onals 

A 
blood clot 
the size 

of this dot 
can cause 

a 
Heart 

Attack. 

Or a stroke. 
Every year , thousands die because of 

a blood clot. Thousands more become 
disabled , some permanentl y. 

What' s being done to stop it? 
Plenty . 
We 're the American Heart Association . 

We ' re giving scientists the chance to find 
out more about blood clots . 

How to detect them. How to treat them . 
How to keep them from happening . 

We 're lighting hard. With new drugs. 
New kinds of treatment . Better ways to 
help heart attack and stroke victims 
return to a normal life . 

And it's only a part of the total war 
we 're waging against the number one 
cause of death in this country : heart 
disease and stroke. 

But we can 't light without your money 
When the Heart Association volL1nteer 
asks for your dollars, be generous . 

The blood clot is small , the problem 
is enormous. 

The American Heart Association 0 
WE'RE FIGHTING FOR YOUR LIFE 
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Advanced Electronics Design ............. 65 
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John Huff, 
Regional Manager 
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Systems International 
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For 1 *users, the most 
cost effective,"no-compromise:' 

SMD disc controller 
Maximize your system's cost performance factor with the full capability 

DC-233 Disc Drive Controller. Its unique master-slave bit slice micro­
processor architecture provides total DEC software transparency 

with up to eight drives. Use it with the CDC 9762 80mb drive to 
emulate DEC's RM02/03 (67mb of formatted capacity per 

drive). Or-use it with the Memorex 677Series100/200mb 
drives to emulate DEC's RP05/06 (up to 176mb of for­

matted capacity per drive). Or-use it with eight 
300mb drives for up to 2.1 billion bytes of for­

matted data in non-software compatible mode. 

AND THERE'S MORE 
Embedded design fits all PDP-11's* 
Dual drive porting 
Optional dual unlbus porting 
Automatic NPR throttling 
ECC fully Implemented 
Media compatible 

SEND FOR COMPLETE INFORMATION 

Division of WESPERCORP 

(714) 730-6250 - TWX 910-595-1775 
Cable WESPER 

14321 Myford Rd., Tustin, Calif. 92680 

*Trade name of Digital Equipment Corporation 
.,. U8 AT NCC ANAHEIM, BOOTH #3207-#3211 



Ohio Scientific: 
The leader in 
Winchester 
based 1nicro­
co1nputers. 
Ohio Scientific produced the first 
Winchester based microcomputer in 
1977. Since then, we have shipped more 
of these systems than the rest of the 
industry combined. Among them are our 
C3-B and our C3-C microcomputers. 

The C3·C. 
23 Megabytes. Under $10,000. 
The C3-C computer has been designed 
and engineered to fill the void that 
existed between floppy disk systems 
and larger hard disk systems. 

In its normal configuration, the C3-C 
includes the Challenger Ill processors, 
52K RAM, the 23 Megabyte Winchester 
drive and dual floppy drives for file 
system back up. And the cost is less 
than $10,000. 

The CPU employs three micro­
processors , the 6502, the Z-80 and the 
6800. And the processor bus has been 
designed so new, more powerfu l micros 
(like 16 bit CPU's) can be added to the 
system later on. 

There are also 10 open slots in the basic 
C3-C. The system supports up to 
768K bytes of memory, in a multi user 
configuration . 

The C3·B. 
74 Megabytes. Under $13,000. 
For those who require even more hard 
disk storage, Ohio Scientific 
offers another microcomputer in the C3 

Series, the C3-B. Its specifications ar~ 
the same as those of the C3 C. r,towever 
the C3-B offers a 74 Megabyte 
Winchester drive. 

For those who do not need hard disk 
capacity now, but in all probability will 
need it in the future , Ohio Scientific 
offers the C3-A. It is like the C3-B and 
the C3-C in all respects but two. 48K 
RAM is standard in the C3-A, and it 
offers 12 open slots . When more storage 
is needed, the C3-A is easily expandable 
to either a 23 Megabyte or 74 Megabyte 
hard disk system. The C3-A is priced at 
less than $6,000. 

For literature and the name of your local 
dealer, CALL 1-800-321-1850 TOLL FREE. 

CIRCLE NO. 143 ON INQUIRY CARD 
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