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Kennedy. The first family in
Winchester disk drives.

8 inch and 14 inch Winchesters
from 24 megabytes to 165 megabytes.

Write or call
for complete information.

KENNEDY

An Allegheny International Company

1600 Shamrock Ave . Monrovia. CA 91016
(213) 357-8831 TELEX 472-0116 KENNEDY

TWX 910-585-3249

KENNEDY

KENNEDY+* QUALITY+* COUNT ON IT
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With all the clamor about personal computers,
a fundamental fact 1s often overlooked:
some simply work better than others.

Consider the COMPAQ Portable.

A computer will make you
more productive. A
computer will make you
more efficient. You hear
it everywhere. But you
don’t hear much about
which computer actually
works best.

The COMPAQ Portable
fitsunder a standard airline
seat for business trips.

Works in more
places

With the COMPAQ™
Portable,you can be as pro-
ductive in your hotel room
or your lake house as in your
own office. It’s a reliable companion
on a business trip. It’s a powerful sales
aid in your customer’s office.

You can move it from office to of-
fice to share its resources. You can
move it into the conference room to
answer questions.

What’s more productive than a
computer? A computer that works for
you in more places.

Works with the greatest
number of programs

The most important consideration
when choosing a computer is “what
programs will it run?”

The COMPAQ Portable runs more
programs than any other portable. In
fact, it runs more than most non-
portables because it runs all the pop-
ular programs written for the IBM®
Personal Computer without any mod-
ification. There are hundreds of
them. They are available at computer
stores all over the country.

Imagine the power of a portable
word processor. There are dozens of
word processing programs available
for the COMPAQ Portable.

Planning, problem-solving, and
“what-ifs” are a cinch with a variety
of popular electronic spreadsheet

programs. The COMPAQ Portable

runs them all.

programs for any-
thing from comput-
erizing your family
budget to full-scale
professional man-
agement of payables,

and payroll.

for making charts and
programs for com-
municating with other
computers.

and you don’t give up
=l problem-solving power.
The combination adds
up to the most useful personal
computer on the market today.

Add-on options make it work
the way you work

Inside the COMPAQ) Portable are
three open slots. Most portables
don’t have any. Electronic devices
called expansion boards fit those slots
and give the COMPAQ Portable new
powers. As with programs, expansion
boards designed for the IBM will
work. With them, you can make your
personal computer more personal.

Want to check a stock price? One
expansion board enables
the COMPAQ Portable
to handle those communi-
cations over ordinary
phone lines.

Want to use your com-
pany’s central computer
files while you’re on a
trip? There are boards
that allow the COMPAQ
Portable to communicate
with a variety of large
computers.

Other boards let you hook
up controllers for computer
games, increase memory
capacity, or connect several
personal computers in a
network.

Gt
e

There are accounting

receivables, inventory,

There are programs |

So you get portability

The added usefulness is free
The COMPAQ Portable doesn’t cost

any more than an ordinary desktop
computer. In fact, it costs hundreds less
than a comparably equipped IBM or
Apple® III. The COMPAQ Portable
comes standard with one disk drive
and 128K bytes of
memory, both of
which are usually
extra-cost options.
The bottom line
is this—you
just can’t

All the popular
programs written
for the IBM PC run
as is on the COMPAQ
Portable.

buy a more
practical, useful, productive computer.

Compare the COMPAQ Portable.

For the location of the Authorized
Dealer nearest you, call 1-800-
231-9966.

©1983 COMPAQ Computer Corporation
COMPAQ™ is a trademark of COMPAQ Computer Corporation.
IBM®is a { trademark of [ ional Business Machines

Corporation.
Apple® s a registered trademark of Apple Computer Corporation.
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MINI-MICRO WORLD
News

Data General desktop systems aim at PCs and supermicros
(p- 21). . .Wyse 14-inch low-end terminal sets new price floor
(p. 25). . .Harris-Intel CMOS alliance produces low-power 8086
(p- 28). . .Hong Kong firm gears up for IBM 4-inch floppy drive,
may reap ‘Peanut’ harvest (p. 32)...Heard on the Hill:
Liberalizing trade with China will take time (p. 44). . . Start-up
uses sputtered thin-film media for high-performance 5%-inch
drive (p. 46). . . WP package for IBM PC seen as ‘leading-edge’
product (p. 44). . . Start-up beats big guns to market with
NAPLPS, ASCIl-compatible terminal (p. 46). . .OEMs award
good marks to Delphax non-impact printers (p. 48). . .Wang
hopes to lower systems cost with 64K-byte DRAM (p. 56). . .
Honeywell touts product compatibility for DPS micro (p.
———— 63). . .LinkData aims IBM MC68000 system at DIBOL market
p.183....Modula-2combines newdesign  (P. 70). . .A.B. Dick takes shot at VAX market with 32-bit UNIX
concepts and Pascal’s structure. At mjinj (p. 70). . .Videotex, teletext applications grow despite

direction by Vicki Blake, illustration by v
Roger Leyonmark. questions about market (p. 78)

Corporate and Financial
Guest Forum: The impending death of dedicated word
processors (p. 85). . .Centronics looks for revival with new
line printer (p. 85). . .Corporate and financial briefs (p. 86)

International

Japanese independent software vendors push joint ventures
with hardware makers (p. 97). . . Renewed trade act triggers
U.S.-Europe export row (p. 102). . .Overheard Overseas:
Beating the bushes in a $50 billion market (p. 107). . . Optical
disks, microcomputers hold spotlight at Tokyo OA show (p.
108). . .European firms target UNIX business market (p. 110)

p.97 ... .Softwareupgraded by Japanese

INTERPRETER
121 Price cuts generate activity in flat-panel display markets
127 Manufacturers work out last RFI kinks as final FCC
deadline approaches

SYSTEMS IN MANUFACTURING

141 Automated material-handling systems streamline
management of goods and information

155 IBM’s largest educational grant is aimed at upgrading
manufacturing technology

157 HP and Fluke introduce microcomputers for factory
testing

L , . _ 162 Infosphere unveils software-development system for

p. 127 ... .RFlregulations soon to be final industrial applications
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FEATURES
169 Feature Highlights

172 Minicomputer spreadsheets take advantage of
hardware capabilities. . .mini packages are keeping up
with the second generation of micro spreadsheets.

183 Modula-2: Pascal’s powerful heir. . .new language
merges modularity with Pascal’s data and control
structures.

191 Capitalizing on the microcomputer software
boom. . .software developers can gain a foothold in this
burgeoning market in a variety of ways.

197 Extending UNIX to local-area networks. . . ALTOS-NET Il
software allows user-transparent access to remote files
and processors.

207 Computers simulate human experts. . . ‘knowledge
engineering’ opens the door to an exciting new world of
computer applications.

217 Universal diskette reader resolves different formats. . .
the Trans/Media 500 bridges system boundaries.

225 Fiber optics shine in local-area networks. . .lasers are
lighting the way for communications.

235 Extending the Megabus. . .enhancements boost 16-bit
bus performance.

243 OCR page reader eases word-processing bottleneck. . .
desktop unit formats text for word processors.
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SWITCHING TERMINALS
A PROBLEM?

WTI has a lineup of low cost
solutions...RS232 Switching Devices!

AB MiniSwitch

$89 | SMRT-1 8 Port “Smart Switch” $895

End the hassle of plugging and unplugging data cables. This flexible microprocessor controlled 8 port switch allows a
MiniSwitch lets you manually switch between two RS232 | useron any portto communicate with an RS232 device on any
devices and a common device such as a Modem and a Printer other port. Up to 4 pairs of users can communicate simultane-

sharing a Minicomputer.
TM-41 4 Port Push Button Switch

ously. “User Friendly” commands aid in port selection, port
$295 status and sign off. The unit’s so smart, it even signals you
when the port you wanted is no longer busy! Each port can be

Switch ports electronically from the Terminal by pressing a configured for DTE or DCE by pressing a button.

button instead of flipping switches on a common AB Switch
box. Selectable operating modes include—equal priority

lockout, multiple and single port select.

PSU-41 Printer Port Sharing Unit $395
Allows up to 4 CRTs to share one Printer automatically without
software changes! The PSU-41 scans each CRT and locks on

CAS-41 4 Port ASCII Code Activated Switch  $395 | il the screen has been sent to the Printer, then resumes
Your Computer may select one or any combination of up to 4 scanning.

RS232 ports by a user selectable code sequence.

CAS-161 16 to 64 Port Code Activated Switch $795 myﬂgﬂ 2k i
Your Computer may select between any one of 16 ports by a D weﬂe"‘ telematlc inc.
two character ASCII code sequence. The unit is field | 2435S. Anne St., Santa Ana, CA 92704 « (714) 979-0363

expandable to 32, 48, or 64 ports.

Outside California call toll free (800) 854-7226
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We just gave the computer
industry something to reach for.

A new standard...
performance/footprint.

Introducing the Gould CONCEPT 32/67. Performance in MIPS/SQ. FT.”
a size as accommodating as its price. 6
From the 32-bit performance leader comes yet another
minicomputer product line other suppliers can only hope 5
to duplicate. The 2-MIPS-class, cost and space-saving
CONCEPT 32/67. 4

We scrimped on size, but that's all. The 32/67 gives
you top computational power in 1/5 to 1/3 the floor space

of the competition. And it's packed with features. Perform- 3
ance up to 2.6 MIPS. Largest cache in a mini...32K byte
two-way set associative with separate 16K banks for data 2
and instructions. And, 16M byte task addressing in a base
register mode. All at a price that matches its size. 9
CONCEPT 32/6780 VAX 11/782

*,
MIPS/$10,000 "5

150

125

.100

075

.050

.025

CONCEPT 32/6780 VAX 11/782

* All chart data from published competitive information.

For more information about the new standard of minis,
call or write: Gould Inc., S.E.L. Computer Systems
Division, 6901 West Sunrise Boulevard, Fort Lauderdale,
Florida 33313. 1-800-327-9716.

=2 GOULD
Electronics
smy ------------------------.‘
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Your Customers
Can’t Wait

Getting your project completed on time is critical.
Investing in the right software tools puts time on
your side.

We write software for a living. We understand the
importance of time to the professional programmer.
To complete projects on time you need good soft-
ware tools. So we create high quality, timesaving
tools for users of DEC and MC68000-based
computer systems.

Pascal-2 Compiler It generates fast, compact code.
Because the compiler does the optimizing, program-
mers can spend time on other programming tasks.
Because Pascal is a structured language, other pro-
grammers can easily read your programs. Indeed, it's
the language most programmers are learning today.

Additionally, programs written in Pascal-2 are portable.
Now you can change hardware without having to re-
write your software.

Additional TimeSavers The time you save with our
Pascal-2 compiler is only the beginning. We also pro-
vide a full line of other TimeSavers. Pascal-2 source-
level Debugger for true high-level debugging ease.
SourceTools for control and management of changes
to source programs. Concurrent Programming Pack-
age for real-time scheduling and device drivers.
Profiler for identifying performance bottlenecks in
programs.

The Pascal-2 Compiler is now available on UNIX for
the MC68000 and PDP-11 computer systems.

TimeSavers from Oregon Software.
Your customers can’t wait. And neither can you.

O regon 2340 SW Canyon Road
Portland, Oregon 97201
Software &
TWX: 910-464-4779
The Pioneer in Performance Pascal

DEC and PDP-11 are trademarks of the Digital Equipment Corporation.
MC68000 is a trademark of Motorola Inc. UNIX is a trademark of Bell Labs.
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Editorial

Mending U.S./Japan fences

To date, U.S./Japan joint ventures in
software marketing have been strained
because of cultural and business differ-
ences. The highly competitive worldwide
market for business microcomputers and
application prompts a re-evaluation of |
why East/West cooperatives generally
have been unsuccessful.

Now, business software-development
efforts by Japanese independent soft-
ware vendors (ISVs) lag behind the avail-
able hardware—let alone developments
for export. U.S. software firms also trail
in generating Japanese packages.

The immediate requirement for software firms trying to sell business
applications in Japan centers on Kanji character support. To meet this
need, U.S. suppliers that attempt mere modifications of their packages
for Japanese businesses won’t find as lucrative a market for their
products. For example, packages commonly require major revisions
because of the way Kanji is entered into a computer. One input method
calls for an alphanumeric-type keyboard of Katakana phonetic charac-
ters. These 8-bit characters get translated into Kanji words through a
database dictionary. Then the correct Kanji word is selected from the
display. Consequently, typical 7-bit U.S. ASCII programs cannot support
Katakana or Kanji.

Addressing software technology differences is only part of a successful
U.S./Japan joint-venture operation. General work practices differ mark-
edly. For example, most Japanese ISVs have made little progress in
working closely with Japanese manufacturers on prototype hardware,
although subcontract work on existing models is gaining in popularity.

For their part, Japanese ISVs are pushing to improve the quality of
business software packages. On another front, the 10 or so multiproduct
IBM-sized Japanese computer firms are exploring standardized software.
NEC Corp., for example, introduced its advanced personal computer in
the U.S. with cP/M-86, and later with MS-DOS and the p-system.

Other Japanese firms have supported standardization efforts as well.
Those firms typically have U.S. marketing or software-development
facilities, which prove expensive. Moreover, U.S. firms wishing to set up
an operation in Japan find it can cost as much as $1 million in the first
year, mostly for rental space.

It’s important to take an aggressive worldwide product stance in the
face of numerous newcomers with microcomputers. Joint ventures
appear to be the best answer. East/West ventures can capitalize on the
software expertise of the United States, Japanese ISV’s knowledge of
user needs and Japanese manufacturers’ expertise in producing low-cost,
precision microcomputer hardware products.

To promote joint ventures and idea exchanges, Mini-Micro Systems
magazine and the Technology Transfer Institute are sponsoring a joint
study mission to Japan in December to learn about U.S./Japanese
microcomputer software. For more information on participating in this
study mission, contact Hideaki Hashizume, General Manager, TTI, 1
Penn Plaza, Suite 1411, 250 W. 34th St., New York, N.Y. 10119, (212)

947-2648. ; / .
" Lori Valigra

Senior Editor, News
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UNITRONIX
represents

DIGITAL

TERMINALS CPUs
VT100 LA12 PDP 11/23,
VT101 LA34
VT102 LA50 tlieat, 11/24,
VT125 LA100 11/44 & VAX
VT131 LA120 PCs

INTERFACES

MODEMS
COMPLETE

DATA SYSTEMS
with Unitronix-
developed standard
or customized
applications software.

VT, LA, LSI, PDP, VAX are trademarks
of Digital Equipment Corporation

DEALERS WANTED ...
WITH COMPUTER SERVICE
CAPABILITIES

CALL FOR LATEST PRICES

(201) 231-9400

0 UNITRONIX

CORPORATION

197 Meister Ave., Somerville, NJ 08876
TELEX: 833184

AUTHORIZED

dlifglit]a)1 )

TERMINALS DISTRIBUTOR
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Break Away from
the Pack with the

Maverick SMD Rigid
Disk Controller by Interphase.
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an XT...and removable media too!

Interphase brings you the most powerful disk tions. You can have fixed media or removable
controller available for your IBM or IBM cartridges or a combination of the two — just
compatible personal computer. With the the thing to handle your back-up and archival
Maverick, your PC can use any of the dozens problems. Plus you get three to four times the

of high performance disk drives supporting the ~ performance of the current Winchesters.
industry standard SMD interface. You can have Ty find out more about the Maverick disk
capacities ranging from 16 to 1600 megabytes controller or our turn-key disk subsystems
or more — enough for even the largest contact Interphase today.
accounting or data base management applica-

Ride with the thoroughbreds from Interphase.

3:’ INTERPHASE

corporotion

2925 Merrell Road, Dallas, Texas 75229 214/350-9000 Telex 73-2561 (TELESERV) DAL
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Publisher’s Letter

Expanding our staff

Last month, I introduced our new
editor-in-chief and new managing edi-
tor along with two other additions to
the editorial staff of Mini-Micro Sys-
tems. So it may be a surprise to discov-
er that I'm right back again introduc-
ing new editorial staff additions. But
MMS is determined to bring you the
best editorial product possible. Thus, I
am pleased to introduce five new addi-
tions. First, a new associate editor,
David Simpson, who comes to us from
GML Corp. where he was editor of the
Computer Review, a series of hardware reference books. He also
managed the firm’s on-line product database service for subscribers
to Computer Review and Minicomputer Review. Simpson has previ-
ously written articles for many publications including MMS.

Another new associate editor, Jesse Victor, has more than 10 years
of technical editing experience. Before joining MMS, Victor was
senior staff editor of EDN magazine, a sister Cahners publication.
During his five years at EDN, he wrote technical news articles,
wrote and edited technical features, produced a column on technolo-
gy/marketing trends and edited a column dealing with significant
computer/electronic legal issues, for which he was nominated for the
Jesse K. Neal Award. Victor’s other editorial experience includes
technical editor of Telecommunications and writer/editor for Com-
puterworld.

Also joining MMS recently is Roy Friedman, associate editor. Roy
was a senior software engineer at Computervision Corp. where he
was responsible for developing programming languages, compilers
and software tools. One of Roy’s major writing assignments at MMS
is to cover developments in systems software.

Another addition to the editorial staff is Adrienne DeLeonardo,
who has been with the magazine since June 1982. She has now been
promoted to assistant editor/researcher with the responsibility of
maintaining our editorial product database.

Last but not least, is our new copy editor, Susan Hughes, who was
formerly assistant to the publisher at EDN. Before that, Susan was a
staff assistant on Horticulture magazine.

We are still searching for additional editorial talent to support and
maintain the largest editorial staff of any computer monthly publica-

S. Henry Sacks
Vice President/Publisher

MINI-MICRO SYSTEMS/September 1983

The New
Color Standard
For VDT’s.

The eyes have it. Now the
best-looking terminals are the
best terminals to look at because
they're in Ampex amber. Why
amber? Because recent scientific
research proves it to be 25%
more relaxing on the eyes than
green®. As a result, West
Germany, Norway and Sweden
already prefer it in the workplace.
And Ampex offers it as standard
on our new Emulation Plus
terminals. They not only emulate
twenty models of other major
manufacturers, they also offer
you the amber the others don't.
Open your eyes to amber. Call
213-640-0150. Ampex Cor-
poration, Memory Products
Division, 200 N. Nash St.,
El Segundo, CA 90245.

*Data available on request

AMPEX

Ampex Corporation + One of The Signal Companies ﬂ
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C. ITOH ELECTRONICS, INC.

2/ 4

B
S
.
e,
B
=
=
£,

CIRCLE NO. 12 ON INQUIRY CARD

sCreen

we’ve bro
to the big




Breakpoints

CONVERGENT LAUNCHES KNEE-TOP, DESKTOP COMPUTERS

Convergent Technologies Inc. is tossing its hat into the knee-top computer ring with
WorkSlate, the first product from the Advanced Information Products division. At $895,
WorkSlate is positioned as an executive portable with a proprietary operating system and
several application packages for calendar, memo, client billing and telephone functions.
Although priced to compete with products such as Radio Shack’s model 100 and the
Epson HXR20, the Convergent product is aimed at a more exclusive audience: it will be
featured on the cover of American Express Co.’s Christmas catalog. A follow-on product
based on the same Hitachi 6303 CMOS version of the Motorola 6800 should emerge next
year. That product, called WordSlate, will include a word-processing program.
Meanwhile, back in the workstation market in which Convergent made its name, the so-
called ‘‘N-Gen’’ Intel 80186-based replacement for the current 8086-based
AWS/IWS series is slated for introduction next month. OEM Gould S.E.L. has already
introduced the product (MMS, July, Page 20). The cost of the new product lines—and the
previously introduced Megaframe series—is taking its toll on earnings, which Convergent
officials say will suffer a ‘‘substantial’’ decrease in the fourth quarter.

MS-DOS PC IS EXPECTED FROM HEWLETT-PACKARD
Hewlett-Packard Co. has manufactured personal computers for the past two years with

little impact on the market. But now the company has solidified its various operations
into the Personal Computer Group, which it expects to launch along with a new product
in October. The new system will run on MS-DOS, but it will not be truly compatible with
IBM Corp. systems because it will implement Sony Corp. of America’s 3%-inch
microfloppy. Expected price is less than $3,000 for a configuration that includes two disk
drives and a new touch-screen CRT.

MEMOREX DENIES INVOLVEMENT WITH TANDON, DEC ON '.-IN. TAPE STANDARD
Memorex Corp. vigorously denies association with Tandon Corp. and Digital Equipment

Corp. on a Y%-inch tape-cartridge standard (MMS, July, Page 7). Thomas Popek, vice
president and general manager of the Memorex Computer Tape division, reports that,
although the company has an interest in the low-end market for 2-inch tape drives, it is
not working ‘‘in combination with DEC and Tandon.’”’ Spokesmen for both Tandon and
DEC refuse comment on reports that DEC will endorse a design similar to Tandon’s new
non-standard, 50M-byte, %-inch tape cartridge.

DEC MOVES AHEAD WITH UNIX PROGRAM, SIGNS HORIZON PACKAGES

DEC is preparing to fulfill its promise to adopt the UNIX operating system under a new
program called Ultrix. An early step in the Ultrix program is a contract that DEC signed
with Horizon Software Systems Inc. to provide word-processing and spreadsheet
applications for the V?M-11 UNIX-like package that DEC supports on the PDP-11 series.
Horizon is the first DEC-certified software supplier in the Ultrix program, but others are
expected to follow with broad-based tools such as database-management systems. The
company is still working toward a year-end deadline for getting a full UNIX package up
on the VAX superminicomputer and on a UNIX package for the LSI-11-based Professional
350 personal computer. DEC has evaluated several third-party PDP-11 UNIX packages,
including Venix from VentureCom Inc., for the desktop micro, but DEC sources say that a
version of the DEC V7?M-11 package for the system is likely to emerge this winter.

IDS, DATAPRODUCTS DOT-MATRIX PRINTER ACTIVITIES WILL MERGE
This month, Integral Data Systems Inc. (IDS), Milford, N.H., and Dataproducts Corp.’s
Serial Printer division will merge to form the Dataproducts Serial Printer group, states
IDS president August P. Klein. Products will be renamed to reflect a cohesive dot-matrix
line. The former IDS group is expanding its 60,000-square-foot New Hampshire facility
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by 100,000 square feet. It plans a 50:50 retail/OEM ratio by January. Current retail/
OEM ratio is 95:5. An upcoming matrix printer with improved print quality will support
this shift. The printer employs an 18-wire head in two staggered arrays of five and four
pins plus a sheet feeder at the bottom of the printer.

UNISOURCE PLANS DISTRIBUTION OF UNIX PACKAGES TO LARGE IBM PC END USERS

Start-up Unisource Software Corp. has signed an exclusive agreement with VentureCom
to distribute VentureCom’s Venix package to IBM PC and XT users. Dick Churchill,
former vice president of software at DEC systems house Cambridge Digital, has launched
the new venture, which is aimed at supplying UNIX packages to major end users. Price of
the VentureCom package is $800 for single-user versions or $1,000 for multiuser
versions. The package was scheduled for shipment in August—reportedly six to eight
weeks before Microsoft Corp.’s delayed release of XENIX for the PC. Churchill reports
that Unisource intends to address the end-user UNIX market in the same way that
Lifeboat Associates addressed the CP/M market—providing direct support,
documentation and product certification. Unisource is concentrating on major accounts
users but may branch into dealer sales.

BROTHER TO OFFER LOW-COST DAISY-WHEEL PRINTER

Brother International Corp., Irvine, Calif., plans to introduce a low-cost daisy-wheel
printer. The company will most likely unveil the 23-cps HR-25 at November’s Comdex
Show, and volume deliveries are expected early next year. Price of the new product,
which is positioned in the volatile low-end daisy-wheel market, has not been set but is
expected to be less than $1,000.

MASSCOMP ENTERS CAE WORKSTATION MARKET

Masscomp, Littleton, Mass., is expected to announce the WorkStation 500 32-bit
virtual-memory, computer-aided-engineering (CAE) workstation this month. The system
is intended to compete with Apollo Computer Inc.’s Domain workstation. The
WorkStation 500 runs UNIX and is compatible with Masscomp’s MC-500 scientific
computer, which was introduced last year. The system incorporates a 10-MHz 68010
virtual-memory processor linked to a 10-MHz 68000 processor via an 8 M-byte-per-second
memory bus. Price of a typical configuration, including a CPU, 1M-byte of error-
correcting memory, an eight-slot backplane, a 51M-byte Winchester disk drive, a Y-inch
streaming tape-cartridge drive, a 19-inch color display, a floating-point/array processor
and RTU UNIX with C, is $29,585 in quantities of 100. Volume shipments are set for
January. ]

MS-DOS COMPUTER EMULATES DEC, HP TERMINALS

Direct Inc., Santa Clara, Calif., has introduced an IBM-compatible personal computer
that also emulates DEC VT100 and HP 2622, 2624 and 2645 terminals. The Series 1600
incorporates a proprietary bus, runs MS-DOS and is based on an 8088 processor.
Standard memory is 128K bytes, expandable to 56K bytes. Terminal display memory is
64K bytes. Two 320K-byte, 5 Y4-inch floppy disk drives are standard, and 10M- and
R0M-byte integrated hard disks are optional. The 12-inch monitor has a resolution of 800
by 312 dots per inch (dpi) and a detachable keyboard. Two RSR32 asynchronous ports are
standard, and two asynchronous/synchronous RS23R2 ports, a 212A-compatible modem,
PLOT 10 graphics software and CP/M-86 support are optional. List price for each model is
$23,995, with volume discounts available. Delivery time is 60 days after receipt of order.

ZENTEC DELAYS PRODUCTION OF PEACOCK TERMINAL

12

Zentec Corp., Santa Clara, Calif., is postponing production of its first color graphics
terminal, the Peacock, which the company introduced at June’s National Computer
Graphics Association (NCGA) show. A company spokesman says Zentec wishes to re-
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MEMORIES

But all you give up is cost.

Because while our DEC-
compatible memories are typi-
cally 30% less expensive, they’ll
run up to 30% faster. Occupy
less space. Are 100% burned-in
and tested. Are run on the
computers they were designed
for before we ship them out the
door. And come with an exten-
sive 1-year warranty.

When you add in our OEM,
GSA or educational discounts,
you've got reliable high-density
storage at a refreshingly low-
density price. Check the chart
for the memory you need, then
check us out at (800) 992-8744.

We can alsc help your
budgets and your systems with
Plessey communications multi-
plexers. And with one of the
broadest line of DEC-compatible
disc controllers in the world—
for floppies, cartridges, disc

NOBODY PRICES DEC
KE PLESSEY.

packs, Winchesters and mag-
netic tape, including a proven
14" streamer. (Complete sub-
systems with savings of up to
50%, too).

And we’ll back you up with
our own worldwide network of
factory-trained specialists. They
can service products from a
variety of vendors and answer
all your questions about con-

figuration, operation or software.
You get the responsiveness of
an in-house technician at a
fraction of the cost. Nobody else
even comes close.

For the rest of the story, con-
tact: Plessey Peripheral Systems,
Computer Products Division,
1674 McGaw Avenue, Irvine,
CA 92714. Telephone (800)
992-8744 or (714) 540-9945.
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evaluate the product’s design and price for at least 45 days. Sources outside Zentec
suggest the price of the Peacock—roughly $7,000—will have to be reduced by at least
$2,000 to compete with products from more established graphics terminal companies.
Zentec is reportedly experiencing considerable personnel turnover in its graphics and
systems division since the acquisition of Shasta General Systems, a distributor of
multiuser software. Shareholders are awaiting word on second-quarter earnings, which
many believe will reflect substantial losses on Zentec’s Series 000 business system.

START-UP SABER ANNOUNCES HIGH-RESOLUTION DISPLAY TERMINAL

San Jose, Calif., start-up, Saber Technology Inc., will introduce its first product—the
ST31064 high-resolution color graphics terminal—this month. Price is $3,120 in
quantities of 500 to 1,000. The 19-inch diagonal ST31064 has a resolution of 1,280 by
1,024 dots per inch (dpi). The terminal employs Saber’s proprietary circuit technology,
quasi saturated emitter (QSE) logic. According to Saber, QSE logic allows full resolution
and brightness in a normal office environment. The ST31064 is expected to be followed in
the first quarter of 1984 by a monochrome unit with a resolution of 1,664 by 1,248 dpi
and in the second quarter with a color version having the same resolution.

TECHFILES: A quick look at industry developments
Random disk files: In what could be an unusual cooperative effort, rivals Seagate
Technology and Tandon Corp. are expected to support an ST-506/412 interface derivative
for high-capacity 5%-inch Winchester disk drives. A Seagate spokesman confirms that
the company will make an announcement about the interface this month but refuses to
comment on Tandon’s role. A Tandon spokesman also declines comment. The two giants
in the low-end, 5%-inch Winchester OEM market have been noticeably absent from
discussions surrounding the enhanced small disk interface (ESDI) promoted by Maxtor
Corp. and others. They were also missing from a forum last month seeking to bring the
American National Standards Institute’s standard for 8-inch drives to the 5%4-inch form
factor....Another proposal at last month’s forum received a warmer reception. Forum
sponsors Priam Corp. and Xebec Corp. have provided initial funding of a testing agency,
dubbed Disc Labs Inc., which will act as a clearinghouse for §%-inch Winchester
controller and drive interface adherence. Priam president William Schroeder says the
testing lab indicates a new ‘‘industry maturity’’ to benefit end users. Based on the idea of
Underwriters Laboratory, Disc Labs will certify drivers and controllers to meet interface
standards....Tulin Inc. San Jose, Calif., founded by the former president of Rotating
Memory Systems Inc. (now Disctron), Joe Tung, should begin shipping evaluation units
of its half-height, 20M-byte, 5%-inch drive in October. It is expected to follow shortly
thereafter with a 40M-byte drive. The R0M- and 40M-byte drives use two and three
platters, respectively....Tandberg Data, Oslo, Norway, and Data Electronics Inc. (DEI),
San Diego, Calif., have announced a sharing of %-inch tape drive technology that is
expected to culminate in a 100M-byte drive by the first quarter of next year. Under the
agreement, DEI will have the rights to Tandberg’s proprietary head technology, and
Tandberg will receive DEI’'s expertise in cartridge design....DEC may have taken a large
step toward a plated-media source as the result of a contract with Evotek Corp., a
manufacturer of 5%-inch, high-capacity Winchesters and media. The multimillion-dollar,
two-year contract calls for deliveries of Evotek’s 31M-byte Winchester and media.

Micro files: Apple Computer Inc. did not make its expected announcement of the
MacIntosh personal computer last month at a meeting of security analysts. Apple’s new
president, John Sculley, indicated that new products using Apple’s 68000 technology
would not be announced until next year. The company wili use its annual meeting in
January to announce the MacIntosh, as it successfully did last year for Lisa. Apple also
plans some adjustments—possibly bundling of accessories—in the ITe product line
because of expected Christmas competition from IBM Corp.’s ‘‘Peanut’’ personal
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computer. The Peanut announcement is expected this month. However, some Apple
dealers believe they will suffer margin losses if accessories—traditionally high-profit
items—are bundled into starter systems.

Mini files: The July Breakpoint (Page 12) on Numerix Corp., Newton, Mass., contained
some inaccuracies. Data-memory physical address space for the MARS-432 floating-point
array processor is 16M words; total physical program memory space is 64K words. Data-
memory read or write times are 100 nsec. each.

Notes from overseas: Convergent Technologies is reportedly about to land what may be its
biggest contract ever with ITT Corp. for ITT to resell Convergent equipment. Convergent
reportedly has been making successful sales forays to several ITT operations, including
six U.S. and four European operations. Confronted with such a buy, ITT has sent its vice
president, John Cunny, on an international fact-finding mission. There are murmurs in
ITT facilities in Brussels, Belgium, and Amsterdam, the Netherlands, of ITT’s plan to
enter the computer business. The deal could net Convergent $150 million over two years
and absorb tens of thousands of N-Gens, the company’s upcoming lower priced
replacement for the IWS/AWS line. Convergent’s Megaframe series and manufacturing
rights are also included. ITT’s Standard Telephone Cables, Standard Electrik Lorenz AG
and European Data Communications Center are expected to be the first to receive
products....Despite the failure of its first European dealer/distributor network, built on
the unsellable Enterprise line, Data General Europe is considering the dealer/distribution
channel for its new Desktop Generation. Small Business Systems European marketing
manager Gennaro Giachettia is devising a program flexible enough in its products,
quotas, discount schedules and authorization requirements to work throughout Europe.
European vice president Ray Fortune will make the final decision, which is expected by
October. One way or the other, DG promises not to follow in DEC’s
footsteps—retail....Mercator, the Onyx and IMI European subsidiary, admits its faulty
operating system, a Business BASIC emulator, bears heavy responsibility in the sudden
failure last month of Hermes Precisa Ruf Computer GmbH (HPR). Mercator officials state
that HPR is the latest in a string of distributors forced into receivership primarily
because of Mercator’s software. The situation leaves Mercator without a German
distributor and robs Fortune Systems Corp. of its chance to sign HPR as Fortune’s first
German private-label partner (MMS, August, Page 14). HPR president and majority owner
Gerhart Joerg must come up with a buyer soon. Otherwise, HPR with its estimated 5 to 6
percent share of the German small business systems market will be liquidated, and Joerg
will be legally banned from starting another company for five years. Mercator is
considering the reluctant local British Cable & Wireless subsidiary, Burotech, to
distribute to HPR’s 20 dealers....Faced with a deluge of products from the United States
and Japan, European peripheral equipment builders are moving to hit back. The
Association of the European Independent Information Industry (AEIII), a body of small
and medium-sized manufacturers, is asking The European Commaission in Brussels,
Belgium, to fund a board to determine key future peripheral technologies and how
European manufacturers can exploit them. AEIII vice president Donald Willis hopes the
commigsion will make a decision in the next few weeks. He estimates that the
commission will need to contribute as little as $150,000 to the cost of the board, a trivial
amount compared with its planned $750 million contribution to the ESPRIT (European
Strategic Program of Research and Development in Information Technology) long-term
computer research program (MMS, July, Page 8)....Comdex/ Europe may be in line for
some competition. Its debut last year in Amsterdam, the Netherlands, could hardly be
called a roaring success. It failed to attract the European third parties it should have.
Now, Germany’s largest private fair owner, Heckmann GmbH, Wiesbaden, West
Germany, is polling vendors, dealer groups, distributors and retailers about holding a
Comdex-like show in Germany next year.
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C.ITOH LEADS IN THE SPACE RACE.

he C. Itoh Starlet A-10 Daisy Wheel

printer is made to order for the OEM
micro market. Its footprint is so incredi-
bly small, it goes just about anywhere —
desktop, shelf, bookcase — yet it offers
highest quality word processing print-
ing at less than the cost of an electronic
typewriter.

The A-10is also extremely versatile.

It can literally be configured thousands
of different ways to accommodate your
systems and performance needs. Its
Shannon-text-rated 18 cps speed and
unique 100-character drop-in print wheel
(it’s self-aligning) make it ideal for office
applications.

PROVEN RELIABILITY
The A-10 is built around the same
sound principles that have made our F-10
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and Starwriter printers so successful.
You get field proven, firmware-intensive
technology for increased reliability. Plus
arugged, cast-aluminum baseplate, high
quality metal parts, and low parts count
for reduced maintenance: MTBF is
2300 hours, at 30% duty cycle (45 million
character impressions). Easy access to
all boards and subassemblies ensures
20.4" W

(A

CIlTOH ELECTRONICS

A World of Quality

low MTTR. And the A-10 is U.L.
and FCC class-B approved as well as
ESD tested.

ECONOMY OF OWNERSHIP

Low cost of ownership is one of the
A-10's best features. Industry standard
ribbons and a wide variety of wheels
are available at popular prices. But
best of all, many of the extra features
that others call options come standard
on the A-10. Like microprocessing for
proportional printing, superscripts/
subscripts, and bidirectional carriage
and platen motion.

C. Itoh's Starlet A-10 Daisy.
Small footprint. Big features. Contact
C. Itoh Electronics, Inc. 5301 Beethoven
Street, Los Angeles, California 90066.
Telephone (213) 306-6700.
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Like DECs.

$9,800 system price*

256KB minimum...
up to 4MB!

e

8-quad slot
Q-bus card cage

Supports RT-11, RSX-11M,
RSX-11M-PLUS,
UNIX, and
TSX-PLUS

Two fans in card cage

area (vs. one in
MICRO/PDP-11)

RLO2-compatible
10MB 51
Winchester disk
standard;
20MB optional

Space for
future 40MB
cartridge tape

drive.

*$9,800 is single-quantity domestic price for A22 with LSI-11/23,
256KB, 10MB Winchester and RX02-compatible 8” floppy

DEC, LSI-11, PDP, RSX, and RT-11 are trademarks of Digital Equipment Corporation
TSX-PLUS is a trademark of s&h computer systems, inc
UNIX is a trademark of Bell Laboratories.
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Media and software
compatibility with
DEC'’s RX02 8” floppy
(vs. MICRO/PDP-11's
non-compatible 514" floppy)

1.0MB floppy disk
back-up (vs. 2 x 400KB
for MICRO/PDP-11)

-- Only better. --

§
By paying a little more than you would for a |
MICRO/PDP-11, you can get a lot more! Like an 8~ i
RX02-compatible floppy. 10MB or 20MB 514" Winchester
and space for a 514" cartridge tape. Two fans provide i
push-pull air flow in the card cage area. |
The A22 with LSI-11/23, 256KB, 10MB Winchester, and ]
8” floppy is only $9,800. 30-day delivery. ]
For more information, forward this coupon to us, or, for i
faster response, call (609) 799-0071. i
O Send information. O Contact me immediately. [
]
Name 3 I
Company I
Address 3= :
City State Zip Phone l
Return to: I

Dataram Corporation, Princeton Road, Cranbury, NJ 08512

--------------------J

DATARAM
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Mini-Micro World

NEWS

DG’s microEclipse-based Desktop Generation is available in a variety of configurations
ranging from a $3,165 single-user system that includes an Intel 8086 co-processor for running
MS-DOS and CP/M-86 packages. Multiuser configurations supporting as many as 12
terminals are possible. With the system, DG is introducing a new Mannesmann Tally printer
(left) and a Hewlett-Packard plotter.

Data General desktop systems
aim at PCs and supermicros

Data General Corp.’s second
major effort to penetrate the
desktop computer market gets
under way with a line of micro-
Eclipse-based systems. The new
“Desktop Generation” is the result
of an intensive one-year develop-
ment program to replace the
disastrous Enterprise/MPT/CS/5 se-
ries of microNova-based systems,
which fell far short of meeting DG’s
expectations of gaining an early lead
in the low-end market. Internation-
al Data Corp. estimates that in
1982, the third year of the program,
only about 400 Enterprise and cs/5
systems had been sold before the
program was abandoned last No-
vember.

This time, the company has
developed a series of products that
could not only give it a badly needed
presence in the “industry-standard”
16-bit personal-computing market,
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but also provide a long overdue
response to the flood of supermicro-
computers that have severely
eroded the low end of DG’s 16-bit
minicomputer line.

The four-member series consists
of two dual - microprocessor micro-
Eclipse/Intel 8086 systems and two
repackaged versions of the S20 and
S30 microcomputers that first
incorporated the microEclipse
16-bit proprietary microprocessor.
They all share the same modular
packaging and have been designat-
ed the ‘“Desktop Generation,”
although that might be a misnomer
(see “Well, near the desk...,” Page
22).

The dual-microprocessor models
10 and the 10/SP incorporate a
closely coupled two-board CcPU with
shared memory, a floppy disk
controller and an on-board mono-
chromatic graphics controller. In

addition to executing all Eclipse
instructions, the microEclipse regu-
lates system 1/0.

The basic 10, which is designed to
run MS-DOS or CP/M-86 applications
concurrently with DG RDOS, is the
product with which DG General
Systems division vice president
John H. Crawford hopes to exploit
dealer/retailer channels. The 10/sSP
has a firmware-based floating-point
processor and, unlike the 10, can be
ordered with the DG A0S operating
system by OEMs and DG end users.
The 10/SP is also offered to current
customers including users of the
CEO office-automation package that
runs on 32-bit MV series systems. A
version of the CEO package will run
under AOS on the 10/SP as well as on
the 20 and 80. A special asynchro-
nous gateway to the Xodiac network
has been added for the Desktop
Generation workstations.

The basic 10 and 10/SP can be
ordered with 128K to 768K bytes of
main memory, but only the entry-
level model 10 with a single floppy
disk comes with 128K-byte memory.
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The other models start at 256K
bytes. All model 10s have three
slots for memory expansion and
standard DG 7-by-9-inch boards
including digital 1/0 and A/D and D/A
converters. Additional add-ins are
possible via a five-slot expansion
cage. The model 10s can also be
upgraded to multiuser -capability
with a four-port card. The base
systems come with standard serial
and parallel ports.

Model 10 standard graphics
provide 640-by-240-dot resolution
on the new Dasher 211 terminal,
which is the basic workstation of the
line. An optional 13-inch color
monitor can be ordered with a
graphics controller card, which

Data General Corp.’s “Desktop
Generation” microcomputer may
prove to be anything but desktop. The
snap-together, modular packaging
used in all four models of DG's new
microcomputer line has been de-
signed to accommodate everything
from a standalone personal computer
to a supermicrocomputer supporting
as many as a dozen users. To
accomplish this, Technical Product
division director Don McDougall
explains, the company had to forgo
the low-profile system unit (with a CRT
on top) commonly used by personal-
computer manufacturers.

Instead, the 10, 10/sP, 20 and 30
are housed in a minimum of three
modules, each measuring 9 inches
high by 4% inches wide by 12 inches
deep, yielding a minimum 13-by-9-by-
12-inch package. A package that size
is more likely to wind up on a
bookshelf or in an optional desk-
height (five modules high) vertical
cabinet that can be placed on the floor
next to a desk, McDougall admits. But
he emphasizes that this leaves only
the small-footprint Dasher 210/211
cRT terminal and its detachable
keyboard on the work surface. He
says DG research shows that users do
not object to moving the system unit
off of the desk.

NEWS

enables users to choose a 16-color
palette from among 4,096 hues.
Four 16-color palettes can be stored
in the system simultaneously. With
the 8086, the systems support the
GSX graphical kernel package under
CP/M-86 and GW BASIC under
MS-DOS. The microEclipse supports
the GKS graphical kernel subsystem
subroutine library. Light-pen and
mouse options are also offered to
make the system a low-end graphics
workstation.

The basic model 10, with 128K
bytes of RAM, a single floppy disk
drive, a display and keyboard, sells
for $3,165, a price at which it will
compete head-on with the 1BM PC,
explains Technical Product division

director Don McDougall. He says,
“I’'m absolutely convinced we’ve got
to match the 1BM price to get major
accounts business.” However, he
points out significant areas of
divergence from the IBM target.
The DG low-end systems offer
multiuser capability from the start
and are designed for greater
expandability, he claims. Under
A0S, he adds, the systems can
operate within networks of 16- and
32-bit DG systems. Under RDOS,
small end users can select from
among hundreds of DG packages.
List price of a model 10/SP
configured as a CEO office-
automation workstation is $9,660 in
a configuration with 512K bytes of

WELL, NEAR THE DESK...

The snap-together design of the
Desktop Generation is similar to the
packaging used in Convergent Tech-
nologies Inc.’'s forthcoming N-Gen
series of workstations (MMms, July,
Page 20). Modules snap together to
form a rigid unit. In DG's systems,
three to six modules can be
assembled into a system using the
following elements:

® The power supply and systems
unit are always the first two
components and, unlike the other
units, require cabling. Disk storage
and expansion modules are automati-
cally linked electrically when snapped
together. The five-card-slot system
unit has a dual-card cpu in the 10
series. The 10s have basic memory
on the cpu cards. The single-board
cPU 20 and 30 have memory on a
second card, and, to accommodate its
hardware floating-point unit, the 30
requires a minimum of three cards.

® Expansion space beyond the
available slots in the system unit (two
or three, depending on the model) is
nrovided by expansion modules. A
five-card module can be added to
accept additional memory, device
controllers or /o controllers in the
7-by-9-inch card format. System
expansion beyond the maximum
six-module package is available via a

B

bus-extending cable to another series
of modules.

® Floppy disk modules come in
single- or dual-drive versions with
half-height Teac floppies storing
368.6K bytes each. The 5'4-inch disks
can be written in eight-, nine- or
10-sector formats to provide data
compatibility with 1BM PC and XxT
systems and with DG minifloppies.

® Winchester disk storage is
provided by a $2,745, 15M-byte
module. One or two IMI 5%-inch disks
can be added to a system.

® Tape storage is available on a
15.5M-byte, Ys-inch tape drive to be
manufactured by DG.

In early shipments, bG plans to
configure the modules, but McDougall
says later customers will assemble
their own. The modules will be built at
DG's North Carolina facility to start,
but production will later be shifted to
Hong Kong.

Along with the recently introduced D
210/211 terminals, the Desktop
Generation can support D 410/460
character graphics CRTs and G300
medium-resolution graphics CRTs.
The series will also use two new
printers, an $895 Mannesmann Tally
Corp. dual-mode dot-matrix printer
and a $1,515 Hewlett-Packard Co.
plotter.
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TYPICAL CONFIGURATION

2 5%-inch diskettes

5%-inch Winchester

Power switch

DG has adopted a modular packaging system for the Desktop Generation microcomputer series. It uses 4'4-inch-wide components that
snap together to form a rigid unit. As many as six modules can be linked and installed horizontally on or near a desk. A floor mount-option is

available.

main memory, a 15M-byte Winches-
ter disk drive, a floppy disk drive, a
terminal, a single-line multiplexer,
CEO software and the MS-DOS
operating system.

Altogether, the 10 and 10/SP
support five operating systems
including cp/M-86 and MsS-DOS for
the 8086 and A0S, RDOS and MP/AOS
on the microEclipse side. CP/M-86
and MS-DOS sell for $150 each. A0S
and RDOS sell for $1,000 and $750,
respectively, but are also available
in “Pregen” versions for $750 and
$250, respectively, that don’t in-
clude development tools. MP/AOS/
Su, at $3850, is a single-user
operating system that is not as
reliant on high-speed disks as A0S
and includes a real-time scheduler.

To re-enter retail markets, in
which the Enterprise has given the
DG name a lingering black eye,
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Crawford claims DG will launch an
agency program that is unique to
the microcomputer industry. Under
the program, dealers and retailers
will sell on consignment instead of
purchasing the systems from DG and
reselling them. Crawford declines
to say what commission-rate struc-
ture will be used. “We will control
the price, and dealers will have
guaranteed commissions. We're try-
ing to avoid situations where
dealers, to develop cash flow, cut
prices and destroy the market,” he
asserts.

Al Watts, president of Asheville,
N.C., Interact Distributing Co. and
a former Enterprise distributor,
remarks, “They’ll have to do
something special (to attract deal-
ers).” Watts, whose company re-
cruited 30 dealers for the Enter-
prise program, says he and his

dealers were stuck with inventory
when DG shut down the Enterprise
program last year. Dave Cioni, a
former DG regional manager who
set up Diversified Microcomputer
Products in Chicago in late 1979 to
handle the Enterprise, says his
company lost between $300,000 and
$500,000 on the program—including
its unsold inventory. “Enterprise
was a dismal failure,” he recalls,
noting that hardware was a year
late and that packaged software for
the proprietary MPOS operating
system was never developed. “I
thought if they had a new product,
they would at least let us trade in
our Enterprises,” Cioni says, add-
ing that he has not heard from DG on
the matter.

Crawford, who denies that DG
had to resort to the agency program
to recruit new dealers, comments,
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“We paid our dues (to Enterprise
distributors),” and does not plan
any special programs to compensate
them. He points out that the new
program will eliminate the two-tier
approach involving regional distrib-
utors such as Interact and Diversi-
fied Microcomputer Products.

A major change in the retail
formula at DG that indicates how the
company learned from the Enter-
prise experience is a wider range of
software. Crawford expects to have
70 packages available for the cp/M
and MS-DOS side of the system at
introduction and a list of 250
DG-qualified RDOS programs. “We
are making a commitment to invest
in this channel of distribution,”

NEWS

Crawford says of the agency
program, which will include dealer
training in both sales and service.
Dealers can opt to provide their own
service—one of 16 available service
options with Desktop Generation
products.

Some observers, however, feel
the Desktop Generation may have
its greatest impact on OEM chan-
nels. DG’s McDougall points out that
the 10/sP, 20 and 30 are expected to
revitalize the low end of the DG line.
“This opens up a whole world for us
again in the 16-bit technology
market that we were rapidly
losing,” he remarks.

Aaron Goldberg, information sys-
tems research manager at IDC,

agrees: “I think it will be a very
important product. It is the first
time a mainline minicomputer
company has really offered a
challenge to the MC68000/UNIX
supermicrocomputers. Although DG
has recently announced a UNIX
package for its AOS/vsS 32-bit
operating system and MecDougall
acknowledges the growing interest
in standard operating systems on
smaller systems, he says DG does
not plan to offer UNIX on the
Desktop Generation in the near
future. “A0s offers a lot more for
OEMs than UNIX does, including
development tools. Besides, not all
OEMs are sure they want to learn
UNIX,” Goldberg explains.

Wyse 14-inch low-end terminal
sets new price floor

Wyse Technology hopes to make
the terminal industry even more a
price-driven commodity market
with this month’s introduction of the
$695 WY-50, which offers several
features of terminals in the $900 to
$1,200 range. Quantity discounts
could bring the price to less than
$400.

A 14-inch diagonal green phos-
phor CRT screen, selectable 80-/132-
column displays and basic ergono-
mic features such as a low-profile,
detached keyboard, tilt-and-swivel
adjustment and enhanced character
display make a package that “can’t
to our knowledge be found on the
marketplace for under $1,000,”
claims Wyse marketing manager
Jim Munro.

Robert Sanekoff, manager of
Dataquest Inc.,’s Display Terminal
Industry Service, sees the Wy-50 as
representing a trend toward “free
features.” He believes that manu-
facturers will continue to place

24

The WY-50 from Wyse Technology is the company’s lowest priced offering featuring a
14-inch diagonal screen and 80 or 132 columns.

previously expensive features on
low-end terminals such as the
WY-50. “The 14-inch screen is very
attractive at that price, and you
need 132 columns in a number of
areas these days,” says Sanekoff.

Dataquest sees the wy-50 aimed
at a high-growth, active-
competition market segment, which
will represent more than $1 billion
by 1987.

Wyse’s Munro believes his compa-
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McDougall says, ‘“What this
product does is integrate us back
into the desktop market with
graphics where the 68000/UNIX
products are.” He also points out,
“This time, we are not excluding
people fromthe market,” referring
to the Enterprise, MPT and CS/5
programs, which shared the same
hardware but were launched at
three different times and aimed at
three customer groups. With the
10s, 20s and 30s, DG is providing a
single, coherent line of products for
end users and OEMs, he notes.

The 10/SP, 20 and 30 are expected
to appeal to a large number of
OEMs—McDougall claims the com-
pany has first-day orders in the

thousands of units—that need a
desktop package to run their
applications. In addition, the new
systems will serve as a bridge for
new customers into the DG line. By
using the less expensive 5%-inch
peripherals and sharing the manu-
facturing costs of a single package
among three marketing organiza-
tions, DG is hoping to offer a
price-competitive product to keep
OEMs within the DG camp, retrieve
some who have gone to other
suppliers and attract new customers
who can’t wait for a body of
application software to evolve in the
UNIX market. “Even if it isn’t
compatible with the rest of the
world, A0S is a better operating

system (than UNIX) and has
hundreds of proven programs,”
McDougall asserts. A model 20
configured as a small-business
system sells for $10,640 with 256K
bytes of main memory, a 15M-byte
Winchester disk, a floppy disk
drive, a four-line multiplexer, a D
210 terminal, a correspondence-
quality printer, the RDOS operating
system and Business BASIC. A
model 30 with 1M byte of main
memory, a floating-point accelera-
tor, a 15M-byte disk, a floppy disk
drive, a four-line mulitplexer, a
D460 terminal, a multifunction print-
er, the A0S operating system and

FORTRAN 77 carries a $17,030 price.
—Geoff Lewis

ny’s introduction of the wy-50 for
that market is an act of “throwing
down the gauntlet. Our competi-
tors are going to have to respond,”
he says. He considers the terminal’s
most important feature to be its
ability to switch to 132 columns. “I
don’t think there’s any question the
industry is going that way,” he
says. “With the spreadsheets be-
coming more and more popular, you
need 132 columns. You can’t really
do it on a 12-inch screen.”

Munro is also proud of the
WY-50’s design, which is a more
compact version of the wy-100, the
company’s previous low-end offer-
ing. Height of the wy-50 at 11%
inches is % inch less than that of the
WY-100, although the wy-100 has a
bigger screen, he points out. The
footprint of the unit has also been
reduced, with a base measuring
12% inches by 10% inches. The
tilt-and-swivel mechanism can be
adjusted easily with one hand, yet it
stays in position until moved.

The 100-key detached keyboard
has a low-profile Deutsches Institut
fur Normung (DIN) standard design
with sculptured keys and tactile
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feedback. A total of 16 programma-
ble function keys offers 82 possible
codes. Communication is through an
ASCII RS232C interface in character
or block mode with a maximum
transmission speed of 19,200 baud.
Character display has been im-
proved by a 10 by 13 dot matrix.
The WY-50 also features a soft setup
mode allowing. menu selection of the
terminal’s various functions. The
display has a 25th status line and a
26th soft function-key legend line.

Munro feels that one of the
reasons Wyse has been able to set a
new price level is the company’s
introduction of ergonomic features
such as detached keyboards and
tilt-and-swivel CRTs, which are
rapidly becoming mandatory.
Munro sees ergonomics as impor-
tant, particularly in the OEM
market. “Many of our OEM custom-
ers feel that our terminal is what
the end user sees when looking at a
computer system,” he says.

Munro believes that Wyse’s
wholly owned manufacturing facili-
ty in Taiwan gives the company an
advantage over manufacturers that
subcontract to independent firms

there. “We can design a product
from the ground up,” he says. The
company manufactures its own
monitors, power supplies and other
components. ‘“We can be very
careful about not having to spend
any more than necessary,” he says.

Wyse plans to build a new series
of terminals around the Wwy-50
model. While the company does not
see it as competing directly with the
WY-100, company officials are try-
ing to time its introduction to
minimize damage to Wy-100 sales.

Wyse’s vice president of market-
ing, Larry Lummis, says the
company will not announce the
WY-50 until it is produced in volume.
Wyse had hoped to produce the new
machine last month, but difficulty
with a key-cap supplier required a
month’s delay.

Lummis says Wyse is gearing up
for production of as many as 200,000
WY-50 terminals over the next two
years. “Even that might not be
enough,” he says. Wyse is looking at
the growing ANSI-standard market
and is considering a version of the
WY-50 for VT-100 emulation.

—Edward S. Foster



DO YOU HAVE
THE DRIVE
TO SUCCEED?




You do? And with an MTBF of over 10,000

Good. So do we. power-on hours, it should run for quite
Shugart's 3.5" microfloppy drive. The  some time.
SA300 by name. Then, of course, there's the not-so-
And, considering where the personal/  small matter of the industry standard
home/portable computer market is 3.5" microfloppy diskette.
headed (betterfastercheapersmallerwith- Which offers a few important advan-
morestorage), it's not a moment too soon. tages of its own.

It's also quite an achievement. One that Like Minifloppy compatibility.
allows you to engineer a AN A track density that allows
wealth of advantages into room for a generous upgrade
smaller, more competitive path to more capacity.
systems. And a hard shell plastic

Take the most obvious media cartridge for protection
advantage, for instance. against the rigors of pocket

Size. With the SA300 you and purse, with an automatic
can make your personal head access shutter as a last
and home systems less impos- line of defense against little
ing, more, well, personal. computer users who eat a lot

Our microfloppy takes up [ Of peanut butter and jelly.
75% less room than a stan- She 06 Micro-Carvridoe provitles Want to learn more?
dard sized Minifloppy™ e el i We'll do a private Micro-
And it weighs just a tad over a floppy Workshop right in your office.
pound. So your portable system can be And you'll have the chance to talk with
more, you guessed it, portable, even media manufacturers and our own
with two drives in it. applications engineers about your plans
Yet the SA300 still delivers 500 Kbytes  for a big design win.
in the single-sided version (1 Mbyte in Call your local Shugart Sales Office to
the double-sided version) and uses less set it up. But do it soon.
power, worst case, than an 8-watt You'd be amazed at what you can do
night-light. 1 with a little drive.
It's also so quiet, you can't hear it
running unless you put your ear right a’ ’t
down on top of it. Right from the start.
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Harris-Intel CMOS alliance
produces low-power 8086

Harris Corp.’s Semiconductor
Products Division and Intel Corp.
have banded together to grab a
share of what could be a $1 billion
market for cMOS-based micro-
processors and peripherals by 1988.
The first product to emerge from
their two-year-old CMOS (comple-
mentary - metal - oxide - semiconduc-
tor) technology-exchange program
is Harris’s 80C86 CMOS version of

Intel’s 16-bit 8086, scheduled for
production this month. Intel’s
version of the cMos 8ocse will
follow in mid-1984. By the end of
next year, Harris expects to offer a
14-member family of 8086 parts and
peripherals including the 8-/16-bit
8088.

The two firms—and competitors
such as Texas Instruments Inc. and
National Semiconductor Corp.—are
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Harris Corp.’s version of the 80C86 CMOS replacement for the Intel 8086 uses
2.5-micrometer geometries to pack 38,000 transistors onto a Va-square-inch die. A5-MHz part
will initially be offered, but it will be followed by an8-MHz version and a family of peripherals

as well as a CMOS version of the 8088.
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$3.5 billion

$120 million

One of the most dynamic markets for
CMOS microprocessors will be in portable
and hand-held computers, although Harris
and Intel expect wide usage in office systems
as well.

counting on the increasing domi-
nance of CMOS technology through-
out the rest of the decade (see “Why
CcM0S?” Page 80). CMOS techniques
have been known for nearly 20
years, but applications have been
largely restricted to ruggedized
industrial or military systems in
which the relatively high cost and
low density of CMOS are not major
obstacles. Now, Harris and Intel
maintain, the price of CMOS is
dropping to the range of the
dominant NMOS (N-channel MOS)
silicon technology, and advances in
cMmos fabrication methods have
progressed to the point at which
NMOS densities are forseeable (MMS,
July 1983, Page 115). The two
companies cite predictions by mar-
ket research firm Dataquest that
cMos will grow from 10 percent of
today’s $1 billion microprocessor/
peripheral market to 20 percent of
1988’s $5 billion market.

More importantly, Harris and
Intel claim their 80Cc86 design is the
first “drop-in” CMOS replacement for
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The Long Wait Is Over

The CSS-800 Compact Storage System

Work loads are growing, you need more storage, your
system can't keep up the pace, and everyone's waiting
for you to come up with an answer. The CSS-800 is the
answer you've been waiting for—a storage system
with larger capacity and data management features
needed to upgrade system performance.

When long waits for disk access hold back your system
and limit its throughput, faster storage is the key to
performance. The CSS-800's exclusive architecture
with cache memory and look-ahead buffering can speed
throughput up to 90%. Where other systems control
data flow simplistically, the 800 strategically responds
to software and data usage without adding to host
overhead time. With 70 Mbytes of disk storage, your
mini or micro can store more data, handle more con-
current users, run large programs more effectively,
and do more processing in less time than ever before.

When More Is Less Our 70-Mbyte disk and integral
cartridge tape backup are housed in a rackmount or
desktop package 5" inches high and weighs only 42
pounds. Each controller can accommodate three
add-on storage systems for a total on-line capacity of
280 Mbytes. When space is as important as time, you
can't beat the CSS-800.

When More Costs Less The CSS-800 is priced
below any other system with comparable capacity to
give you the best cost per Mbyte and price/perfor-
mance ratios in the industry. The 800 gives you more

See us at Dexpo, Booth #1012.

capacity and greater speed for less money than you'd
spend for an ordinary disk drive.

On DEC Now! Totally DEC* compatible, the CSS-800
emulates the RKO7 disk and TU10 tape drives so there
is DEC system support available now under RSX-11M,
RSTS/E, and RT-11 operating system as well as DSM,
TSX and UNIX. Q-bus or Unibus host interfaces are
standard features.

And Don’t Wait for Repairs \We also know that you
need a storage unit that is dependable as well as fast.
The CSS-800 uses Winchester technology to achieve
maximum availability. Built-in diagnostics assure the
reliability of all drives, controllers, and interfaces.
Modular design makes repairs fast and easy. We've
backed the 800 with TRW'’s nationwide service pro-
gram to insure prompt and complete maintenance.

U.S. Design Corporation is a leader in providing per-
formance enhancements for the mini/micro computer
community. Call us toll free at (800) 368-2811 TODAY
and we'll show you the technology of TOMORROW.

*DEC, RKO7, TU10, RSX-11, RSTS/E, RT-11, DSM, (-Bus and Unibus are registered
trademarks of Digital Equipment Corporation. TSX is a registered trademark of S & H

Computers. UNIX is a registered trademark of Bell Laboratories

U.S. DESIGN CORPORATION

5100 Philadelphia Way
Lanham, Maryland 20708
(301) 577-2880 (B00) 368-2811
TWX 710-826-0417
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a standard 16-bit microprocessor
and will therefore give the team a
head start vs. competitors such as
National Semiconductor and Moto-
rola Inc., which plan their own or
second-sourced CMOS products for
1984.

Harris has been producing cM0S
—Ilargely for u.s. Department of
Defense contracts—for nearly 10
years and is now using a fourth-
generation version of its self-
aligned junction cM0S method,
which enables the company to build
the 80c86 with 38,000 transistors on
a 284-by-284-mil die using 2.5-
micrometer circuit geometries.

Ken Fine, Intel’s general manag-
er of microprocessor operations,
says Intel will not simply adopt
Harris’ cMos fabrication techniques
but will continue to develop the
Intel CHMOS (complementary high-
performance MOS) method, which is
adapted from its HMOS (high-
performance MOS) process. Intel has
produced dynamic RAMs as well as
8048, 8049 and 8051 controllers in
CHMOS. Nevertheless, Will Strauss,

NEWS

vice president of Integrated Circuit
Engineering Corp., a Scottsdale,
Ariz., market research firm, pre-
dicts Intel will learn much about
CMoOs fabrication from Harris. Dane
Elliot, microcomputer product mar-
keting manager at Seeq Technology
Inc. and a nine-year Intel veteran,
observes, “In cMos, they (Intel)
may be a little bit behind, but with
the machine (organization) Intel’s
got, they won’t be for long.” Seeq,
which has used cmo0s for its
Ethernet-Manchester encoding
part, plans to use CMOS in future
products including its EEROMsS,
Elliot notes.

Pricing for Harris’ 80c86 is $50
for a single part packaged in a
plastic carrier that is pin compatible
with the 8086 and is designed to
operate within commercial tempera-

“ture ranges. Harris will offer the

part for sampling at the 100-unit
price of $31.25 for its first 90 days of
availability, company officials state.
An Intel spokeswoman, who ex-
plains that Intel does not currently
offer the low-priced plastic package,

says the basic list price for an 8086
in a ceramic DIP is $25 in quantities
of 100. Harris’ ceramic DIP 80C86 is
$42.19 in those quantities.

At National Semiconductor, Tony
Moroyan, marketing manager for
the cMos-based NSC 800 points out
how quickly the company’s 8-bit
part has decreased in price. “I
believe it was $100 or more when we
introduced it in 1981, and now the
part can be had for under $5 in the
entry-level 1-MHz version in high
quantities,” he explains. The NsC
800, which has a z80 instruction set
and enhanced 8085-type 1/0, has
been adopted for a number of
portable computers including Epson
America’s HX-20, Micro Office
Systems Technology’s Portawriter
and Sunrise Systems’ version of the
Xerox 820.

Although Harris and Intel claim
the advantage of pin compatibility
between the 80c86 and the 8086,
Moroyan insists pin compatibility is
not a major consideration. “Drop-in
sounds good, but if you're building a
CMOS product anyhow, you'll do a

The major benefit of cMos ‘comple-

format) requires only
compared to the 340 m
‘standard 8086 operating
- speed. Low power

30

mentary-metal-oxide-se or)
technology is its low mp-
~ tion. Harris Corp. sa )C86
(initially available in ions
and later to be released

~ WHY CMOS?

panied by low heat dissipation, which

) means manufacturers can eliminate

at - sinks, fans and convecﬁqn

requirements also allow the use of
less expensive power supplies. Harris
- Semiconductor Products Group vice

- president Jon Cornell contends the

nation of smaller power sup-
lies, elimination of fans and use of
e compact packages could pro-

-jii_duesacwssystemata 19 percent -

‘cost savings compared to an all-Nmos
(N-channel mos) product. The esti-
- mates assume a 50-percent reduction
powor-aupply expense and a

_ "ﬂsefromzspemennoasparoemof
o m_wpmllsysbm costs. An additional

s éﬂl of cmos is its ralggye

: and szpercent in 1990

imperviousness to noise and its
low-level radio-frequency and electro-
magnemc radiation. The low emission
levels can cut the cost of meeting
Federal Communications Commis-
sion-mandated RFI and EMI stan-
dards, Cornell points out.

All these factors will have increas-
ing aliure for system builders, says
ICE's Strauss. “First, you'll see it in
premium-priced portables—deriva-
tives of products like the Compaq
(portable computer)—but in a couple
of years, office equipment and
terminals will follow. Anywhere you
wantmgﬁm(na(eafan r save space,
cmos will be used,” he believes. IcE
estimates cmos will grow from 11
percent of u.s. manufacturers’ current
Ic production to 15 peroent in 1985
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In aworld of
dumb emulators,
one finally got smart:

Rabbit 3270-PLUS.

Ordinary 3270 emulators make
a smart computer look dumb.

But not 3270-PLUS, the new
Middleware product from Rabbit
Software.

3270-PLUS allows your micro
to integrate local applications with
your 3270 network. With 3270-
PLUS, you can pause to run local

applications without having to
break the 3270 session. And re-
sume without having to re-enter
access codes.

You also get faster response.
Thanks to a read-ahead feature
that pulls down the next screen
while you're working [~
with the current one.

PLUS you can
page back and forth
through previous
screens. Commit
data to a printer or
file. Call on helpful

Name

Title

Address

City

Organization

tutorial screens. And more.
Rabbit 3270-PLUS is totally
IBM compatible and designed for
CTOS™* and UNIX™** -based
systems.
For more information call or
write today.

Write to Rabbit Software Corporation, Great Valley Cor-
porate Center, One Great Valley Parkway East, Malvern, PA
19355, or call (215) 647-0440.

State Zip

SOFTWARE

The OEM Software Company
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whole cMOS design from the ground
up,” he argues. Harris and Intel
counter that pin compatibility
enables 8086 customers to use their
installed in-circuit emulators and
other development tools, thereby
speeding products to market. Na-
tional Semiconductor acknowledges
that it plans a drop-in cMOS
replacement for its 16032 micro-
processor for introduction next
year.

Harris marketing vice president
Michael H. Graff reports 15 beta
site companies sampled the 80cse
over the summer, and all are
designing it into products that will
begin appearing late this year. He
declines to say which companies are
the beta sites.

- One likely candidate for the 80cse
or the follow-on 80c88 (due out in

NEWS

the first quarter of next year) is
Gavilan Computer Corp., the
Campbell, Calif., manufacturer of a
“knee-top” system using the HMOS
8088. Product marketing manager
George Moore says the firm plans to
incorporate a CMOS microprocessor
part within the next 15 months. He
estimates that its addition to the
current system (which uses cMmo0S
RAM and an LCD display) could add
as much as 20 percent to the
system’s 10-hour battery life. He
claims the company has been
discussing CMOS 8088s with Intel
and expects to have a part by the
end of next year. “They indicated
that we are near the head of the line
for the part, but I suspect Big Blue
would go straight to the head of the
class,” he says, alluding to IBM’s
widely rumored “Peanut” portable

computer, which reportedly will use
the cMoOs 8086 or 8088 and would
consume much of Intel’s initial
capacity.

IBM's competitors offering trans-
portable versions of PC-compatible
computers are not rushing to adopt
cMm0S. Columbia Data Products,
whose portable was slated for July
shipments, “won’t use CMOS at least
through the end of '84,” says vice
president of planning and develop-
ment Dick Mathews. “The chips are
still too expensive and you really
need a flat panel display to build a
10-pound portable,” he adds. But he
predicts that Columbia will be able
to use CMOS, custom LSI (large-scale
integration) and a full-page flat-
panel display to produce a $3,000 to
$4,000, 10-pound portable by 1985.

—Geoff Lewis

Hong Kong firm gears up for IBM 4-inch
floppy drive, may reap ‘Peanut’ harvest

Far East manufacturing, tradi-
tionally reputed to be a shortecut to
quantity at the price of quality, is
about to win the Big Blue seal of
approval. In an unprecedented
move, IBM Corp. will submit to the
lure of off-shore volume manufac-
turing for its controversial 4-inch
floppy drive—its lowest priced disk
drive product. The drive will be
manufactured by Atlas Ltd., a
Hong Kong producer of tape drive
heads and plastic moldings for
consumer electronic products. It is
also likely that a forthcoming 1BM
“Peanut” portable microcomputer
incorporating the drive will be
manufactured in the Far East.

Since its introduction last spring,
(MMS, April, Page 24), the IBM
4-inch drive has been regarded as an
orphan—almost an embarrassment
to the company. It caused industry
observers to wonder why IBM would

32

IBM’s controvers'ial non-standard 4-inch microfloppy disk drive will be produced by Atlas

Ltd., a Hong Kong manufacturer.

introduce yet another product in the

IBM had made a rare error in

baffling sub-5%-inch floppy drive marketing judgment by not incor-
market. Many observers, believing porating the product in a captive
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THE UNIX" EDGE

Only Cambridge Digital has the widest range of Unix
software AND the hardware to run it:

+ MUNIX High Performance Unix on a Q-bus 68000
* NCR Multibus System Il Unix

* UNITY VAX and PDP 11 Unix from HCR

« VENIX Real Time Unix on PDP 11 & IBM PC

Cambridge Digital is “The Edge” in software inte-
gration. With “The Edge” you get the broadest line of
fully configured Unix software you can find, including
data base managers, cross compilers, languages,
spreadsheet programs, word processors, emulators
and data acquisition packages.

Cambridge Digital is “The Edge” in hardware int-
gration. With “The Edge” you can get the most flexibility
in configuring the hardware for Unix systems —
including VAX, Q-bus, Unibus, and Multibus.

And Cambridge Digital is “The Edge” in support
after the sale. Our experienced support staff provide
telephone support and reconfiguration help. We also
provide an electronic mailbox, logins for bench-
marking, archival service, media conversion, and
a newsletter.

For more information on Unix and a copy of our
Building Blocks For Systems Catalog, including a
description of the seven guarantees you get when
you get The Edge, call or write.

Main Office Dept. 7401 P.O. Box 568, 65 Bent Street,
Cambridge, Massachusetts 02139. Telex 92-1401
/COMPUMART CAM 800-343-5504

In Massachusetts 617-491-2700

New York District Office 516-935-3111

Cambridge Digital Systems is a division of
Compumart Corp.

*Unix is a trademark of Bell Laboratories

| want The Edge:

Name Title

Organization/Company.

Address

City State/Province
Zip/PostalCode______ Country.
Phone No. | )

My main product interests are: DEC [1 NCR []
I_(7401)

Cambridge
IIIEADigital

——————————— e ———

DIVISION OF COMPUMART

The Edge in System Integration
1-800-343-5504

In Massachusetts 617-491-2700
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with 128K of memory Supports up to 512K on the

main board. Includes a 320K floppy drive, a com-
munication port, a printer port and an improved
IBM PC keyboard.

Both the desktop and portable Corona PC's
include high-resolution monitors and built-in
graphics. Higher character definition makes both
models easier to read, and our 640 x 325 pixel high-
resolution graphics are over 60% better than the

Gcorona

s ktOp but. ets you take it to the office next door,
across the country or just conveniently tuck it onto
a corner of your desk.

More expandability.

You may never add a thing to your Corona PC
because we've built in so much capability.

But just in case, we've built all the important
components into the main system board, leaving
the four expansion slots free. And provided an extra
large power supply to support any capabilities you
may want to add in the future.




Mére édﬁvéare.

The Corona PC includes the MS-DOS}opérating

system and comes with GW-BASIC, the MultiMate'
word processor and the PC Tutor? training course.
So you can start being productive immediately.

And you can run Context MBA3 dBASE II#
LogiCalc®and LogiQuest® the EasyFamily® Wordstar’
and the "“Star” family, the SuperWare® series, T I.M?,
the VisiSeries'® and Perfect Series' of programs and
most other popular software.

And it improves your bottom line.
The Corona Portable PC" is $2,545, the desktop

demonstration,

{ycorona
The Compatible Company

© Corona Data Systems 1983 1: TM Softword Systems. 2: TM Comprehensive
Software Support. 3: TM Context Management Systems. 4: TM Ashton-Tate.

5: TM Software Products Intemational. 6: TM Information Unlimited Software.

7: TM Micropro. 8: TM Sorcim Corp. 9: TM Innovative Software. 10: TM Visicorp.
11: TM Perfect Software Inc.
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oes A Logic Analyzer

eally Analyze?

Until recently the term logic
analyzer has been a misnomer—
it was the user who actually did the
analysis. However, when a large
test and measurement company
(with a lot of advertising clout) called
their first entry into the marketplace a
logic analyzer, all
other manufacturers
followed suit.

Nearly a dec-
ade has passed
since these early
logic instruments
were introduced
and substantial prog-
ress has been made in
giving meaning to
the term “analyzer”
In the NPC-700
series instruments
for example, the
HOLD # test mode
allows you to detect
and isolate intermit-
tent failures when
they’re most likely
to occur—overnight
or while you're on
your coffee break. In
this mode, known
good results in the state auxiliary
memory are repetitively compared
with incoming data from the system-
under-test. When a difference is
detected, the NPC-700 automatically
stops data collection and highlights the
intermittent problem.

+412 BALA 8161160 3  —mgf——

Another advanced mode of
operation, pioneered by NPC, is
called nonoccurrence triggering. This
mode is available at each of the
NPC-700's 16 trigger levels and is
used to identify precisely what
occurred in place of an expected

event. This capability is essential for
analyzers with multi-level triggering
because of the difficulty in getting a
faulty system-under-test to satisfy
several triggering levels.

For example, let's assume
that your system has satisfied three of
the four triggering levels in the
figure.

After initiating a data collec-
tion, the NPC-700 will display a
status message indicating that your
system did not satisfy the triggering
conditions associated with the last

level. In order to find out what
occurred, you simply go back to the
state menu and select nonoccurt-
ence triggering at that level. This
time, when you initiate the data col
lection, the analyzer will complete the
triggering sequence and display
the erroneous event.
This feature can
save you a substan-
tial amount of time
during system debug,
Other advanced
analysis features
such as SEARCH
WORD, DIFFER-
ENCE, and
RESTART;, can fur-
ther reduce system
debug time—espe-
cially when you're
trying to unravel
subtle hardware and
software interactions.
These and
other advanced fea-
tures of the NPC-700
add a measure of
intelligence not
available in earlier
logic analyzers and
provide real meaning to the term
“analyzer.”

CIRCLE 26

For a complete set of Designer Notes,
call (800)-NICOLET, (475) 490-8300
(Calif.); In Canada: (416) 625-8302.
TWX: 970-381-7030, Nicolet
Paratronics Corporation, 201 Fourier
Avenue, Fremont, CA 94539.

=z Nicolet

Leading The Way In Analysis Technology
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system, predicted a quick death for
the 4-inch drive in the OEM market.

Big Blue, however, disagrees:
“It’s true that in the past we have
introduced our primary product (the
captive system) before the secon-
dary product (the 4-inch drive),”
states William Wachs, senior OEM
marketing representative at IBM’s
Information Products Division in
Boulder, Colo., “but there is no
reason for us to delay the
introduction of a secondary product
just because the primary product is
not ready.”

In typical 1BM style, Wachs does
not comment on the primary
product. He hints, however, that it
will be a smaller version of the
successful PC that IBM introduced in
1981. “If you go to the trouble of
developing a new system” he
remarks, “why not take advantage
of new technology?”

Most observers believe that IBM
will introduce the less-than-$1,000
Peanut by this Christmas.

The activities at Atlas lend
credence to this speculation. The
five-year-old-company, which had
$5 million in sales in 1982, is
undergoing an unprecedented $55
million expansion in its Far East
manufacturing facilities, including a
400,000-square-foot manufacturing
plant in Malaysia. At the heart of
this expansion is the contract with
IBM to start producing the 4-inch
drive this fall. “We expect to
produce a million drives in our first
year of production,” claims Ken
Hardesty, president of Atlas.

That figure is far more ambitious
than 1BM’s plans—to produce 400
drives per day at the Boulder
facility, which now makes 8-inch
disk drives. Like similar companies
making commodity items, such as
Atari, Qume Corp. and Tandon
Corp., the bottom line in production
for IBM is cost. “I can beat IBM’s cost
for manufacturing in Boulder by
three times,” boasts Hardesty.
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Atlas has come a long way for a
company that was once a high-
revenue, low-profit manufacturer of
low-end consumer electronics. The
company was acquired in 1980 by
A-Alphatronics, a Hong Kong entre-
preneurial operation owned by Cali-
fornia financier A.J. Miller. Miller had
previously acquired Data Magnetics,
which began operations in 1965,
primarily as a supplier of heads for
tape products. The company had the
advantage of vertical integration—
including its own ferrite manufacturing
facility—but suffered from inadequate
management. Miller acquired Data

ATLAS: TROUBLED HISTORY TURNS BRIGHT

Magnetics when it was on the brink of
bankruptcy in 1978. He infused it with
cash and management that enabled it
to become debt free and profitable
after its first year.

A-Alphatronics then looked for
another troubled company ripe for
acquisition. It found its target in Atlas.
Atlas thus became the holding
company governing the various
A-Alphatronics electronics subsidiar-
ies in both Hong Kong and the United
States. Consequently, Atlas became
profitable in 1981 for the first time in
its history.

“There is no one who can manufac-
ture at lower cost to IBM’s specs.”

Atlas apparently proved its
claims to IBM's satisfaction. IBM
held a competition among three
finalists—reportedly Tandon, Qume
and Atlas—once it decided on
offshore production for the less-
than-$200 drive. “Some companies
just like to go over there and take
advantage of the cheap labor
without making an investment in
state-of-the-art equipment and
training,” Hardesty asserts. “Our
manufacturing lines in Hong Kong
and Malaysia are the equal of any in
the u.s.”

1BM will not take any chances on
its first high-volume offshore manu-
facturing being less reliable than
products manufactured in the Unit-
ed States. IBM engineers have
manufactured portable test units
that measure each drive against IBM
benchmarks. The drive has been
simplified with fewer than 30 parts
and only three factory adjustments.
“It’s basically a disposable drive. If
it ever breaks down, it will be
cheaper to simply replace the drive
in the field than to have a
serviceman repair it,” contends
IBM’s Wachs.

Wachs also says it would be

impossible even for mighty 1BM to
use traditional assembly labor in the
United States and make a profit on
the drive. 1BM is, however, pre-
pared to produce additional volumes
of the drive by using robotics if the
demand warrants it. However,
Atlas’ Hardesty doubts that 1Bm
will need to supplement his firm’s
production because current expan-
sion plans will allow Atlas to
produce drives in the millions.

Atlas has established a reputation
as a drive head manufacturer for its
U.S. subsidiary, Data Magnetics
Corp. Data Magnetics manufac-
tures heads for other 1BM products
and for Digital Equipment Corp.,
Hewlett-Packard Co. and other
manufacturers. “We are not going to
be another Tandon,” Hardesty
insists, referring to Tandon’s entry
into the drive market in 1978. Most
of its customers were angered by
the move, which put them into
competition with their former
supplier. “Atlas is and will always
be a manufacturing company—not a
development company,” emphasizes
Hardesty.

Atlas has options to manufacture
three other 4- and 5%-inch IBM
drives. In addition to producing the
drives, the company is the success-

37



Mini-Micro World

ful bidder for the rights to
manufacture Peanut itself. “It’s a
natural step,” Hardesty says.
Although some manufacturers
see Far East production as a cure-all
for companies undergoing “labor
pains” in the United States,

In late June, the U.S. Department
of Commerce announced that guide-
lines for exporting high-technology
items to the People’s Republic of
China would be loosened to allow
shipments of “dual-purpose” equip-
ment for both commercial and
military applications.

The announcement came as Presi-
dent Reagan apparently overrode

Defense, conservatives within his
own administration and other federal
agencies to liberalizing export-license
regulations for U.S. computer manu-
facturers and system integrators.
The president’s decision was a victory
for Commerce Department secretary
Malcolm Baldrige, a staunch advocate
of freer trade between the U.S. and
mainland China.

But potential exporters of ad-
vanced computer technology, eyeing
what has been called the “last great
economic frontier of the 20th centu-
ry,” should not rush to break out the
champagne or apply for export
licenses. A closer look at the
president’s decision and the political
realities faced by those hoping to
exploit the Chinese market indicate
that it will be some time before any
real impact of the decision is felt,
except in isolated cases.

Development of the new export
guidelines within the Commerce
Department will likely take at least a
year, despite Baldrige’s promise to

HEARD ON THE HILL

objections by the U.S. Department of

NEWS

Hardesty believes that those count-
ing on continuing to pay low wages
in the Far East will be in for a
disappointment. “Wages are likely
to increase threefold from the $13
per day average paid today,” he
concludes. “Productivity will be the

key.” As a result, Hardesty says,
Atlas will continue to invest in
equipment designed to get the most
out of todays’ workers while
preparing for the reduced work
force of the future.

—Robert A. Sehr

the Chinese during his June visit of
results within six weeks. In mid-
1980, China was formally moved from
export category “y”—subject to the
same controls as the Soviet Union and
its Eastern bloc allies—to category
“P,” created to apply only to China.
Those guidelines required six months
to develop. Once they were issued,
glaring deficiencies quickly surfaced.
For example, the new regulations
did not address embedded-
microprocessor technology, nor were
they consistently applied. Technical
guidelines that detailed 1/0 bus rates,
internal memory capacity, data-
transfer speeds and other specifica-
tions were only loosely interpreted.
Equipment that exceeded the maxi-
mum specifications was sometimes
approved, while systems that fell far
below specifications were sometimes
denied licenses.

In the near term, it’s likely that
initial high-priority showcaseprojects
will be approved on an ad hoc basis, if
only to show good faith on the part of
the administration. But routine
approval of licenses for dual-purpose
computer technology is still a long
way off.

Although China is now officially
grouped in category “v,” which
includes both allied and non-allied
nations from Great Britain to
Yugoslavia, national-security consid-
erations and review procedures will
still be in effect. Development and

By Stephen J. Shaw
Washington Contributing Editor

Liberalizing trade with China will take time

implementation of the new export
guidelines, announced the Commerce
Department, will occur only after
“intense technical review” of pro-
posed changes and consultation with
U.S. allies. Such consultation will
presumably focus heavily on the
problem of re-export of U.s. technolo-
gy to China through a third country
and the willingness of U.s. allies to
sell equipment and technological
capabilities that are restricted under
U.S. guidelines to the Chinese. Such
equipment includes 16-bit micro-
processors.

Finally, while there is widespread
agreement about the potentially
lucrative Chinese market for ad-
vanced U.S. computers and computer
technology, it is difficult, if not
impossible, to estimate that market’s
size.

Given the centralized, planned
nature of the Chinese economy,
projections of demand are useless.
The driving factor behind the
Chinese desire to import U.s.
technology is based more on hard
currency allocations than on needs.

The best piece of advice to U.s.
computer manufacturers and system
integrators is simply to wait and
watch closely for future export
guidelines from the Commerce De-
partment. That will be the crucible of
whether the “liberalization” of high-
technology trade with China is more
real than the announcement that it is.
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CIES 680 Business Computer

THE NEW
GIANT IN MICROS

If we’re calling ourselves “the
new giant in micros,” we had better
be able to back it up. Which we
can. And we should also have the
wherewithal to back you up. Which
we do.

CIE Systems makes the CIES
680 series of micro business
computers.

At the heart of a 680 is the com-
bination of the 32/16-bit S8MHz
68000 microprocessor and Intel’s
Multibus™ architecture for max-
imum configuration flexibility.

The 680 hardware is totally
modular. And because we can sup-
ply OEMs with everything from
boards on up, you can easily con-
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figure your system for virtually
any market.

CIES provides the software to
match its 680 architecture.

The operating systems offered
include UNIX® REGULUS™
(UNIX subset) and RM/COS™

Prewritten applications cover a
wide variety of business operations,
ranging from general accounting
modules to financial modeling and
word processing systems.

Language processors include
BASIC, FORTRAN, COBOL and
PASCAL.

Evenmore, CIES offers PRO-IV,™
the latest in software technology.
PRO-IV is an applications proc-
essor that allows you to easily and
quickly develop customized appli-
cations without programming or
code generation.

No computer maker has ever
had greater financial or manufac-
turing support than CIE Systems.

We’re backed by the gigantic
resources of a 125-year-old, world-
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wide corporation with well over
$50 billion in sales.

Our future is assured. Your future
can be assured with the CIES 680
Business Computer Systems and
our giant commitment to continuing
state-of-the-art technology and
quality in any quantity.

For more information, just call
or write CIE Systems, Inc., 2515
McCabe Way, Irvine, CA 92713-6579
(714) 660-1800. Call toll free,
1-800-437-2341. In California call
1-800-458-6279.

e
(/4

A CITOH ELECTRONICS COMPANY

TM Multibus is a Trademark of Intel Corporation.
REGULUS is a Trademark of Alcyon Corporation.
PRO-IV is a Trademark of Data Technical Analysts, Inc.
UNIX is a Trademark of Bell Laboratories.

RM/COS is a Trademark of Ryan-McFarland
Corporation.
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Start-up uses sputtered thin-film media
for high-performance 5Vs-inch drive

A well funded, year-old start-up
in Milpitas, Calif., has combined
sputtered thin-film media and a
proprietary linear actuator in a
5%-inch form factor drive that
threatens to upset performance
standards for small drives. Applied
Information Memories (AIM) claims
the “Dart” drive, to be shipped in
evaluation quantities beginning in
November, possesses an 18-
millisecond average access time and
a storage capacity of 140M bytes.

Access time compares favorably
with the 3380, the most recent
14-inch thin-film-head drive from
1BM Corp., which has an average
access time of 16 milliseconds. Most
other high-performance 5%-inch
thin-film-head drives operate in
excess of 25 milliseconds. Excep-
tions are Atasi Corp.’s 3020, which
specifies a 19.8-millisecond access
time but has a storage capacity of
only 36M bytes, and Maxtor Corp.,
which has a 140M-byte, 5%-inch
drive with an access time of 30
milliseconds. “We expect it to be
faster than 18 milliseconds,” asserts
Arnold Cooley, AIM’s vice president
of sales and marketing, “but we will
specify 18 milliseconds.”

The AIM drive uses four platters
in a conventional head-disk assem-
bly. Both the actuator and the
15,000-flux-changes-per-inch sput-
tered media are proprietary
designs. Maxtor’s drive uses a
proprietary spindle arrangement
and eight platters. Cooley says
AIM’s design is “fearfully simple.”
He notes the company has remained
underground until now to reduce
the chances of a competitor’s
copying the actuator before produc-
tion. “Also, it wasn’t proper to hype
anything until we were absolutely
sure the product worked to specifi-

40

cations,” Cooley remarks.

Jim Porter, disk drive analyst and
author of Disk Trend Report,
remains cautious about the drive.
“It has a lot of ifs—a lot of
unconventional technology—and it
remains to be seen if it can be put
together in volume.”

However, he concedes that AIM
has assembled a first-rate team.
Cooley was previously vice presi-
dent of marketing at Applied
Peripherals Systems Inc., a Dyson
Corp. subsidiary manufacturing
drives and thin-film heads. AIM
founder and president Jack Torranto
is a founder of Ibis Inc. and most
recently headed Burroughs Corp.’s
disk drive development facility in
Westlake Village, Calif. AIM’s vice
president of engineering, William
Glover, was a senior engineer at
Digital Equipment Corp.’s Colorado
Springs, Colo., disk drive manufac-
turing plant. The company’s vice
president of operations, William
Deering, comes from a similar role
at Storage Technology Corp., Lou-
isville, Colo.

A measure of the financial
community’s faith in AIM’s future is
the fact that the company has
fulfilled its goal of acquiring $30
million in venture-capital financing
far ahead of schedule. The company
is backed by Hillman Co., a
Pittsburgh, venture-capital firm,
and General Electric Co.’s venture-
capital arm.

AIM officials see the Dart primari-
ly as a revenue producer, while
another product using perpendicu-
lar magnetic recording is reportedly
in development. The ambitious

~ development project is expected to

expand the Dart’s capacity to 500M
bytes. Cooley, however, believes
the market does not yet require that

capacity. “We decided to make our
first product only 140M bytes
because our potential customers
told us that’s all they needed now,”
he states.

Because the company plans to
manufacture both disk drives and
thin-film media, it has a huge
investment in equipment, unlike
many of its competitors. Further-
more, AIM plans an automated plant
in Austin, Texas. That plant will
manufacture the media using ro-
boties and semiconductor sputtering
equipment. The Austin plant will
also produce the drives, but only 67
percent of that manufacturing
process will be automated. “Anyone
can do this in a vacuum chamber,”
Cooley admits. “The key will be
doing it in volume.” The company
expects to manufacture 50,000 of its
140M-byte Dart models in 1985, the
first full year of production. The
first units are slated to come off the
assembly line in April 1984, and the
company expects about 5,200 drives
to be built during the remainder of
1984. The Dart is expected to sell
for about $15 per megabyte.

AIM also plans to incorporate the
drive into a rack-mount cabinet
housing four head-disk assemblies
of 220M bytes each. This will give
system integrators 88o0M bytes of
storage in a 10-inch-high box that
weighs less than 100 pounds, far
lighter than most bulky, 8- and
14-inch rack-mount boxes available.
Called “Lance,” the package will
reduce the cost per megabyte to
$12.

On the media side, the company
expects to produce as many as
750,000 5%-inch disks per year on
three production machines being
manufactured by a West German
company for AIM. The high produc-
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What's uniQue about the GE 3000
printer family is its commonality

“They’re all the same only different”” That’s
the simple advantage of General Electric’s
new GE 3000 series of printers...single de-
sign simplicity without the application limi-
tations of a single model product line.

Our basic concept is application driven
price/performance matching. Choose speeds
from 40 to over 400 cps. Single or dual mode
printing. Type quality from EDP to NLQ.
Multi-color printing. Graphics. 80 and 136 £
column models. Selectable type fonts. Acces-
sible, easily programmable set-up by either
the operator or the system. Multi-model flex- /
ibility...all with high parts commonality.

Now, you can stock just one line of printers,
yet meet a diversity of needs. Enjoy every
advantage of single source supply. With each
printer backed by General Electric’s world-
wide service.

Take a close look at any of the GE 3000
printers. You'll find they’re easy to use, light-
weight, functionally styled, reliable tabletop
matrix printers. And when you take the en-
tire GE 3000 series altogether, they stack up
beautifully compared to everything else on
the market today.

General Electric. We introduced the first
fully electronic printer with LSI circuitry in
1969. And our complete line today makes us
the industry leader you should look to first.

First In Electronic Printing.

For the solution to your printing needs, call
TOLL FREE 1-800-GE PRINT

General Electric Company, Data Communication Products Department B323, Wavnesboro, VA 22980. In Virginia, call 1-703-949-1170.

GENERAL @3 ELECTRIC
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ZGA 10 Megabyie y Cartridge.
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Any Way You Look At It,
Superior Storage Solutions.

What you see here are two different views
of one very different drive.

Sure, the camera angle on each view is the
same. But “front” and “back” refer, in this
case, not to a photographic perspective, but
rather to an applications perspective. They
refer to the fact that this revolutionary
cartridge drive 1s the most versatile and
economical storage device you can buy for a
full range of applications—from back-up and
archival storage to up-front primary storage.

Front View: High Reliability
Primary Mass Storage.

There are several powerful reasons to
seriously consider the Alpha 10 as a primary
mass storage device. First of all, each car-
tridge stores 10 Mbytes of data—easily
matching capacity with today’s Winchesters.

But just as important, the Alpha 10
matches the Winchesters in reliability, thanks
to several IOMEGA innovations in flexible
disk and removable cartridge technology.

As for versatility, the unique cartridge format
of the Alpha 10 speaks for itself—a straight-
forward approach to library management and
data interchange.

Back View: High Versatility
Back-Up And Archival Storage.
The Alpha 10’s advantages for back-up
and archival storage are just as impressive.
For instance, a 10 Mbyte Winchester file can
be dumped onto a single Alpha 10 cartridge
in literally minutes, not the usual hours.
You can look forward to a new standard of
reliability that is integral to our design. And,
because our cartridges are the most inexpen-
sive on the market today, archival storage
doesn’t cost you an arm and a leg.

Overview: The Careful Evolution,
And Immediate Availability, |
Of A Drive Design Revolution.

Any way you look at it, the Alpha 10 1s a
breakthrough in data storage device design.
Actually, it’s a series of breakthroughs,
including non-contact head-to-disk interface,
high linear bit densities, a run-length limited
code that compresses the data stream from
the host, and closed servo control of the head
positioning, all to achieve the economy and
versatility of flexible disks with the capacity
and reliability of hard disks.

But the best part of the technology is that
it’s here, now, packaged and available in
OEM quantities. Get the whole story, today,
on the Alpha 10 from IOMEGA.

[-M=GA

IOMEGA Corporation, 4646 South 1500 West
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tion capacity is expected to help
reduce the shortage of thin-film
media. Cooley believes sputtered
media is likely to surpass plated
media in popularity because sput-
tered media’s alloy content provides
increased durability and corrosion
resistance.

Other manufacturers, including
IBM, are investing in sputtering
technology. Among those believed
to be looking into the process is
Dysan Corp., which for years has
resisted customers’ pleas to manu-
facture plated media because of
Dysan chairman Norm Dion’s reser-
vations about the reliability of
plated media. “We have had lots of

NEWS

Applied Information Memories’ four-
platter “Dart” drive has 1,000-tpi track
density and 19,220-bpi bit density and uses
standard MFM recording code. Capacity is
140M bytes.

WP package for IBM PC
seen as ‘leading-edge’ product

The new word-processing pack-
age from Leading Edge Products
Inc. for the IBM PC is a harbinger of
even better things to come, says
Thomas Billadeau, president of the
Office Systems Consulting Group,

Cambridge, Mass. Advances in the
personal-computer word-processing
field are happening so rapidly that
by year-end, “No one will want to
buy a Wordstar-like package,”
Billadeau claims. With packages

drive manufacturers come in here
and test our sputtered media in
their drives against plated disks at
all kinds of recording densities,”
says Glover. “Most of them leave
amazed.”

To establish a standard for both
the media and the drives, the
company is vigorously pursuing
second, and possibly third, sources
for both. Negotiations with a
“billion dollar drive and media
manufacturer” second source are
near completion, Cooley says.

The agreement is expected to be
in place before media production
begins this fall. —Robert A. Sehr

such as Samna Word (see “The
impending death of dedicated word
processors,” Page 85), Micro Tool
Word from Microsoft and the
Leading Edge Word Processor,
users are “finally getting dedicated
word-processing functionality in the
personal-computer environment,”
he observes.

The Leading Edge package is a
departure from the company’s
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IF YOUR LAN IS
ON A GOLLISION

GCOURSE,

verybody’s talking about the

performance of Token Pass

ing Local Area Networks. .

Western Digital has done . i
something about them. Our e,
NetSource/40 is a local network ‘~
solution that provides the otherwise Q@

in a low-cost, easy-to-use one-chip
VLSI controller.

So you can design and build an efficient
token passing LAN. Without writing oodles
of protocol software. Without complicated
interface tasks.

NetSource/40 provides a flexible, reliable
bus topology for up to 254 nodes. Plus it is

¢ media independent

* easily prioritized

® a memory miser, with sophisticated
DMA, so long messages automatically
span 64 byte buffers

e speed decoupled, so it doesn’t wait
for, or slow down, the CPU.

So if your real-time and critical process
network requirements can’t cope with colli-
sions, or if you're looking for a more
streamlined, cost effective approach, plug
into NetSource. Call our NetSource hotline,
714/863-7828.

costly and complex token passing protocol ~1

o7&

UT IT OUT.

S N ONE D A NN R R
Make us your NetSource™

Once you see how easy it is to get NetSource/40 up
and running, you'll be sold for certain. So we're
offermg ial Evaluation Kits. This coupon
nd your check for $195 gets you four
WD2840 NetSource VLSI con-
trollers, a helpful design
Application Note, a Network
Template, plus a copy of our
1983 Network Products Hand-
book. Limit: One kit per customer.

O Please send me more information about NetSource/40.
[0 Here’s my check or company P.O. for $195 (CA residents
add 6% sales tax) for a NetSource/40 Evaluation Kit.

O Please bill my VISA, MASTERCARD (circle one).

ACCT. NO. EXP. DATE
SIGNATURE
HOME ADDRESS

NAME TITLE
COMPANY
ADDRESS
CITY STATE ZIP
PHONE EXT.
Send to: Western Digital Corporation

Literature Dept.

2445 McCabe Way
Irvine, CA 92714

NetSource is a trademark of Western Digital Corporation

WESTERN DIG/ITAL
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normal position as marketer and
distributor of products developed
elsewhere, such as C. Itoh printers.
The Leading Edge Word Processor
was developed in house by two
engineers imported from Wang
Laboratories Inc.’s WangWriter
word-processing team. Philip Flor-
ence, Leading Edge executive vice
president of research and develop-
ment, managed WangWriter devel-
opment at Wang, and Leading Edge
vice president of word processing

J.B. Royal managed the
WangWriter word-processing editor
project.

Features of the Leading Edge
package include:

® Forward and backward cursor
movement by character, word, line,

Start-up beats big

NEWS

sentence, screen or page, and a
“go-to-page” command;

® An “oops” key to replace text
erroneously erased;

® A maximum margin setting of
200 characters;

® Menu override;

® Cut and paste;

® Windows;

® Footnote capability;

® On-line help.

Billadeau claims the package’s
most impressive feature is its
speed, which is a result of the
system’s requiring at least 128K
bytes and its being written in
PL/M-86 rather than C as are most
other word-processing packages.

Most of the package’s functions
require one or two keystrokes.

Plastic overlays are provided. The
company says it commissioned a
novelist to write the manual in an
easy-to-read style. (The manual,
however, was not ready by press
time.)

Price of the package is $295, with
shipping scheduled for this month.
The company may integrate spread-
sheet and graphics capabilities and
a spelling corrector into the package
by December, Florence hints.

Billadeau sees such word-pro-
cessing packages, instead of spread-
sheets, as the heart of future
integrated systems. He expects
competing packages to appear at
the fall Comdex in Las Vegas.

—David A. Bright

guns to market

with NAPLPS, ASCIl-compatible terminal

Verticom Inc., a year-old Sunny-
vale, Calif., start-up, has developed
one of the first graphics terminals

conforming to the proposed North
American Presentation Level Pro-
tocol Syntax (NAPLPS) standard.

Verticom Inc.’s terminals are both ASCIl and NAPLPS compatible and emulate the DEC
VT100 and Tektronix 4010. Resolution is 640-by-480 at 30 Hz interlaced. The low-profile
keyboard has 105 keys and a palm rest.
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The endorsement of NAPLPS by
giants such as AT&T, Digital
Equipment Corp., Intel Corp. and
Honeywell Inc. is likely to assure
that the Verticom terminal will be
only the first in a long line of
graphics devices adhering to the
standard.

The PLP100, which is compatible
with DEC vT100 and Tektronix 4010
terminals, sells for $5,650 in
single-unit quantities. Another ver-
sion, the PLP200, allows interactive
generation of NAPLPS databases.
List price of the PLP200 is $6,450.
Those are not commodity prices,
but Verticom president William Chu
advises, “Those prices are subject
to adjustment later when there are
more competitors in the NAPLPS
market.”

Although NAPLPS is stuck in the
American National Standards Insti-
tute’s (ANSI) hearing process, it is
unlikely that other manufacturers
will wait for a puff of white smoke
from ANSI before adopting the
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FAMOUS GIANT KILLERS THROUGHOUT HISTORY

Size has always been a most formidable foe., exerciser without the use of
a

Tales of David and Goliath and Jack and the Beanstalk are dditional equipment, all with
clear examples of how “‘Bigger is not always better”. In minimal operator instruction.
fact, throughout history, all great giant killers have had And best of all, PAT sells for
one thing in common...small size but a surprisingly a small fraction of what the big

big capability. testers Cost.

And now, there’s PAT, Dysan’s unique . ania
Performance and Alignment tester that cuts giant P‘_ﬂ,‘ $ Giant-Size
Capabilities Include:

floppy drive problems down to size.
PAT is the first hand-held intelligent tester
for flexible diskette drivcs. Used in conjunction
with Dysan’s Digital Diagnostic Diskette
(DDD)™, PAT’s versatile and precise testing
capabilities can test drive alignment and
performance criteria. Plus, PAT also
checks read/write data handling
functions and serves as an

* Head radial alignment

* Head positioner linearity
* Head azimuth alignment
* Index timing

* Head positioner skew

* Spindle speed

* Read/write verification

* Seek test verification

For quality assurance, field
service, incoming inspection,
engineering evaluation and field
disk drive sales, discover PAT.
Another big difference from Dysan.

Dysan.

Corporate Headquarters
5201 Patrick Henry Drive
Santa Clara, CA 95050
(800) 551-9000
(408) 988-3472

For more information on PAT,
call toll free (800) 551-9000 or (408) 988-3472.
Ask about our limited-time bonus offer!
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NAPLPS standard. Many expect
NAPLPS eventually to replace ASCII
codes for graphics terminals. Chu,
however, believes ASCII and NAPLPS
can coexist, because NAPLPS was
designed as an upward extension of
Ascil, allowing fast communication
of graphics and text between the
terminals and a central database.
Under NAPLPS, only about one-half
as many characters need be
generated and communicated.
Thus, they can be transferred twice
as fast as with an ASCII terminal.

A key market for the terminals is
expected to be videotex, for which
NAPLPS was created. Color graphics
will play a key role in the success of
videotex, which will allow more
cost-effective business communica-

NEWS

tions and enable consumers to tie
into electronic banking, electronic
mail and news networks. As that
market matures and volumes in-
crease, terminal prices are expected
to drop, and some experts expect
videotex terminals to become as
much of a commodity item as video
cassette recorders are today.

Both Verticom terminals provide
640-by-480-dot resolution at 30 Hz
interlaced, on 13-inch tilt-and-
swivel color monitors. Each termi-
nal employs dual Z80 processors and
features a 320K-byte dual-port
graphics display memory, allowing
users to work on one page while
another is being printed. Standard
on the terminals is 2K bytes of cMOS
RAM with battery backup. Verticom

OEMs award good marks to
Delphax non-impact printers

A tangible alternative to laser
xerographic printers has finally
emerged from the host of non-
impact technologies that until now
have resulted in no commercial
products. The alternative takes the
shape of Delphax Systems’ ion-
deposition printing system. Beta-
test-site data on the new technolo-
gy’s reliability indicates volume
shipments should begin next year.

Six companies introduced print-
ing systems incorporating the
Delphax ion-deposition engine in
the first half of this year. Delphax,
Mississauga, Ontario, is a joint
venture formed two years ago by
Dennison Manufacturing Co. and
Canada Development Corp. (MMS,
June 1981, Page 179). Some of the
systems developed by Delphax’s
OEM customers are in end-user sites
with beta testing complete or
nearing completion.

The basic Delphax A2460 image
output module, upon which the new
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printers are based, prints at a
maximum speed of 60 pages per
minute with a density of 240-by-240
dots per inch. Delphax’s customers
are placing the ion-deposition en-
gine in a variety of markets with
processors designed for vertical
applications or for replacement of
line printers using compatible

claims the terminals are device
independent. Each has one serial
port with current loop and one
parallel printer port. Each terminal
has three free Multibus slots and
can display 16 colors out of a palette
of 4,096.

The optional software package,
which is compatible with 1SSCO’s,
DISSPLA and TELL-A-GRAF,iswritten
in ¢ and allows the development of
NAPLPS-compatible frames on the
terminal with an optional mouse.
Price of the software had not been
set by press time.

Deliveries of the terminals are
expected to start in October.
Verticom plans to sell the terminals
to OEMs and end users.

—Robert A. Sehr

controller software with a target
host.

Southern Systems Inc., Fort
Lauderdale, Fla., began shipping
its Mercurion 1 printer based on
Delphax’s system in April. The
product is targeted at data-
processing environments using
high-speed band or chain/train line
printers that have Dataproducts-
compatible interfaces. Southern
Systems president Joseph Horn
sees the Mercurion 1, priced at
$60,000, as a cost-effective, high-

Continues on page 55

SIMPLICITY

RENAISSA

In-line

This page was created in
some of the capabilities
black box in the middle ¢
were stored and printed |
printed using a 12 pitch
is printed using a 10 pi-

The Renaissance page printing system
uses a Delphax engine to produce output
at 60 pages per minute.

Output: Full bit map
numerics, gr
in multiple
the command

most flexibl

Print Speed: 120 pag

Fonts: 128 fonts on-

Physical Characterist

Dimensions

Output from the Anser 1 non-impact
printer, which is said to have a maximum
print speed of 120 pages per minute.
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-..and the last word
in disk backup.

The 525-CT FloppyTape is a new class of product
that provides the last word in Winchester disk drive backup with its
many unique design features. Using the standard 1/4-inch tape
cartridge, this innovative device combines low cost, high capacity,
and disk-type data accessibility to provide disk backup features

with new meanings:

Low Price 1. Sells for appreciably less than any other device with
comparable features. 2. Priced at $300 per unit in large OEM quantities.

High Capacity Storage 1. Stores 32 unformatted megabytes of
data on a standard 1/4-inch tape cartridge. 2. Allows one tape cartridge
to replace up to 40 double-sided, double-density floppy disks.
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Thelatest word in computer peripherals..

Floppy Disk Emulation 1. Configures a standard 1/4-inch tape
cartridge with important floppy disk features such as random access to
sectors and soft sector formatting. 2. Allows in-place updating of
information stored on the tape.
Immediate Integration 1. Attaches to standard floppy disk
controllers. 2. Provides plug compatibility with standard SA450 or
SA850 interface connectors.
Space Saving Design 1. Packaged in the same compact form
factor as the 5-1/4-inch floppy or Winchester disk drive. 2. Designed
with easy front panel loading and positive cartridge lock. 3. Permits
flat or side mounting.

So, let FloppyTape redefine your disk backup requirements.
Next time you're in the market for the latest word in
backup, just look it up....then hook it up.
For a Further Definition—Contact
Cipher for a free 525-CT FloppyTape brochure, or
for further information on other Cipher products.

®

10225 Willow Creek Road, PO. Box 85170, San Diego, California 92138
Telephone: (619) 578-9100, TWX: 910-335-1251

CIPHER DATA PRODUCTS (UK) LTD.
Camberley, Surrey, England
Telephone: 0276-682912

Telex: 858329

Paris, France

Telex: 203935

CIPHER DATA PRODUCTS SAR.L

Telephone: (1) 668 87 87

CIPHER DATA PRODUCTS GmbH
Munich, West Germany
Telephone: (089) 807001/02
Telex: 521-4094
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The next step in high-
powered processing is
here—Cadmus 9000,
the most powerful dis-
tributed UNIX system
in the world.

For starters,
it runs under our
unique, highly efficient
UNISON™ transparent
networking software.

And the whole system has been designed
from the ground up, with advanced 68000-

based Q-Bus™
architecture and
MULTIBUS™ com-
patibility. Architecture
that gives you local
area networking via

Ethernet or fiber optics.
Youalsogetan LI
outstanding L
selectionof =¥ 7
third-party soft- [ Ll

ware, ranging -
from integrated deci-=="

sion support packages to such powerful
graphics programs as 3-D Solids Modeling.

Cadmus, Cadmus 9000 and UNISON are trademarks of Cadmus Computer Systems, Inc. Thunderbolt is a servicemark of Cadmus Computer Systems, Inc. Unix is a trademark and service
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But most of all, you get unprecedented developed by Cadmus to keep
power. Because when you add terminals to a \awg## customers satisfied. The programalso
Cadmus 9000, it doesn't get weaker, it gets —z#%% includes complete on-site customer
stronger. Its open-ended architecture gives A training.
you configuration flexibility that's simply ' '3 MAKE YOUR POWER PLAY NOW.
impossible with any other system because Call Cadmus for complete infor-

each terminal supplies its own computer mation on the most powerful distributed UNIX
power to the network. system in the world. The Cadmus 9000. Now
THUNDERBOLTS" 24-HOUR GUARANTEED you can have raw computing power. Cadmus
NATIONWIDE SERVICE. Computer Systems, Inc., 600 Suffolk Street,

Every Cadmus 9000 is protected by Lowell, MA 01854, 617/453-2899.
our unigue Thunderbolt service agreement. It
guarantees service anywhere in the country s

COMPUTER SYSTEMS

within 24 hours. Thunderbolt service is part B
admus products are available in Europe through
of a complete product support program PCS GmbH Munich, West Germany (089) 678040.

mark of Bell Laboratories. Q-Bus is a trademark of Digital Equipment Corporation. Ethernet is a trademark of Xerox Corporation. MULTIBUS is a trademark of Intel Corporation.
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Witness first-hand
the end of theiron age.

If you think iron oxide is state-of-the-
art in 5%4" disk drives, you're about to
feel a little behind the times.

Today, forward-thinking OEM’s are
demanding disk drives with thin-film
media. And for good reason.

It's more rugged than iron oxide.
Allows greater capacity. Reduces the
error rate. And if you buy from Evotek,
you can get 5%" drives with thin-film
media for about the same cost as iron
oxide drives. Or even less.

With an Evotek drive,
you're assured of the highest
quality media for the simple
reason that we make it our-
selves. Which also means
you can count on a continual
supply of Evotek drives.
Today, and tomorrow.

But thin-film media isn't the only
reason to buy Evotek drives. With capac-
ities up to 51.68 MB, they have such
advanced features as high-torque pre-
cision motors. Superior brake force. Six-
bearing linear actuator with a 49 ms
average access time. Even an on-board
MIiCrOProcessor.

And best of all, we're shipping in
volume now. That's right, now.

Write Evotek at 1220 Page Avenue,

Fremont, California,

94538. Or call Barry
Dyckman at 800/255-2500.
(From California, call
415/490-3100.)

He'll tell you more about
the evolutionary technology

an OEM needs to stay ahead

of the times.

EEVATEK

The natural evolution of 5%4'disk drives.
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Torn whether to choose letter quality
reproduction or data processing
speed in a printer? With the multimode
Qantex 7030 you don't have to

make a choice.

Rated one of today's most flexible
dot matrix printers, the advanced 7030
does everything you can ask a printer
to do-now or as your needs change
All at a very competitive price.

As a letter quality printer (37 cps)
the 7030 gives you high density double
pass printing in a 24 x 18 matrix. You
choose from almost 20 fonts such as
Script, Courier and APL, plus you get
proportional spacing, justification,
auto underline, overprint, bold and a
host of other features

As a near letter quality word pro-
cessor (75 cps) the 7030 usesa 12 x 9
matrix in a single pass mode

As a data processor, the 7030
produces copy at 180 or 150 cps bidi-
rectionally. When you need multipart
forms, it gives you 6-part forms capa-
bility as well as user definable formats
with programmable lengths, pro-
grammable vertical and horizontal
margins and tabs

As a graphics printer, the dot
addressable 7030 has a resolution up
to 144 x 144 dots per square inch, and
offers a full complement of line draw-
ing graphics

The 7030 even makes available
an enlarged character mode useful in
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it wears a lot of hats.

producing custom labels. It also pro-
vides a complete printed status report
of operating parameters or diagnos-
tics when ordered by the operator.
And its heavy duty print head and
industrial quality construction are
designed for long hard use.

Discover all the ways the 7030 can
fit your computer system, no matter
what size. Contact Qantex for details
orademo at 60 Plant Ave., Hauppauge,
NY 11788. Call toll-free 800-645-5292;
in New York State 516-582-6060.

A north atlantic
Qantex
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The Mercurion 1 from Southern Systems /s the first printer using a
Delphax engine to reach the market.

speed complement to the firm’s line
printers for 1BM Corp., Digital
Equipment Corp. and Prime Com-
puter Inc. computer systems. Horn
claims his company will have
delivered 130 units by year-end.
Anser Technology, Fort Worth,
Texas, has begun delivering a
Delphax-based printer with capabil-
ities for bit-map and MICAR (mag-
netic-ink-character-line) printing of
checks and other financial docu-
ments. Anser, with configurations
ranging in price from $95,000 to
$250,000, has the fastest Delphax-
based machine demonstrated. It has
a modified A2460 module reaching a
speed of 120 pages per minute.
Check Technology, Minneapolis, has
also designed a check-printing
system with the ion-deposition
module for check printing applica-
tions. The company has delivered
six units ranging in price from
$98,000 to $200,000 that incorporate
collating and binding functions.
Renaissance Marketing Inc.,
Westbury, N.Y., has developed a
standalone version of the Delphax
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capabilities.

printer in a joint venture with
Miltope Corp., Melville, N.Y., a
producer of militarized printers.
Renaissance president Richard
Murray says the company is aiming
the printer, priced at $69,000 to
$75,000, at the data-processing
market and has recently shipped its
first evaluation and custom-
designed units. Miltope plans to
market a militarized version.

Imagen Corp., Mountain View,
Calif., and Quality Micro Systems,
Mobile, Ala., have demonstrated
printers employing a Delphax
engine. Neither company had
shipped units by press time. Both
are interested in using the printing
system with processors having
much value-added graphics capabili-
ty. These products will be based on
others the two companies have
marketed for lower speed laser
printers.

OEMs consider the Delphax en-
gine’s printing speed to be most
important. In addition, the cost of
hardware for ion deposition is lower
than that of laser xerography on a

Wi

Delphax Systems offers its basic print module with paper handling
as afully functioning printer with multiple font and forms generation

price/performance basis. Ion deposi-
tion is also simpler, asserts Ian
Mallandar of printer research firm
Advanced Technology Resources.
“The process requires fewer steps
and less complex hardware,” he
explains.

Other advantages of ion deposi-
tion include the use of a more
durable drum, like the one Delphax
uses, rather than a drum with a
photoelectric surface. Ion deposi-
tion does not require a light-
shrouded or air-conditioned envi-
ronment as higher speed laser
printers do, and the paper path is
straighter.

While most agree that ion
deposition can match laser xerogra-
phy speed at lower cost, no one
suggests that laser printers are
about to be totally supplanted.
“Electrophotographics techniques
do have a lot going for them,” says
Mallandar. “Most important, a
number of companies have gone five
years or more down the learning
curve and have the additional
advantage of symbiosis with the
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copier industry.”

The relative maturity of laser
printing compared to ion deposition
points up an area in which all
untried technologies are ques-
tioned: reliability. Fewer steps and
fewer parts suggest that the
Delphax engine is reliable, but end
users do not know its track record.
After having observed the Mercur-
ion 1 in the field for more than
three months, Southern Systems’
Horn believes that reliability may
not be as large a problem as some
fear. “Every one of our beta test
sites is still functioning; we’ve had
no one wanting to return the
printer,” he says. “Most of our
customers are first-time non-impact
printer users, and for the first few
weeks, they perceive it as a big risk.
As long as they know they will get
proper support, however, it is not
going to worry them for very long.”

Robert Wallace, president of
Imagen, agrees that reliability
should not be a long-term problem
for Delphax. “Our in-house experi-
ence with the Delphax machine has
been excellent; we haven’t had a
failure,” he notes. “That could be a
particular unit,” he adds. “But we
think the system is intrinsically
reliable.” Wallace notes, however,
that suppliers of any new printing
technology will have problems
getting major system producers to
commit to a printing device. “With
all the non-impact product an-
nouncements you hear in terms of
price, functions and volume pro-
duction, especially from Japan,
OEMs are uncomfortable about
making any commitments,” he says.

At 240 dots per inch, the
resolution of Delphax printers is
comparable to that of some laser
printers, but lags behind newer
models offering 300-by-300-dot-per-
inch or greater resolution. Horn,
whose company does not supply a
laser printer, rates the print quality
of the Delphax unit at “80 or 90
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percent of the major laser printers,
which still means it is far superior to
that of any band printer.” Mike
Dow, senior vice president of
Quality Micro Systems, feels that
the Delphax resolution is acceptable
for sophisticated graphics applica-
tions but would like to see
considerably more font develop-
ment from third parties to support
ion deposition to the degree that
laser printers have been supported.

Customers find the market for
Delphax printers difficult to gauge.
But many believe they will be hard
pressed to accelerate production to
keep up with orders. Mike Rader,
president of Anser Technology,
expects his company to produce at
least 200 units next year, with
licensing arrangements possibly
increasing the number to 500.
Southern Systems’ Horn makes a
conservative estimate of 600 to 800
units to be delivered by the
company in 1984.

Delphax itself might be hard
pressed to fill orders if such
estimates prove true, although it is
a problem Delphax president Gary
Ampulski would welcome. “Our
present production of over 25
machines per month will double
within the next six months,” he

says. “Beyond that, we expect to
ramp up production at an even
faster rate.” He believes the
company can handle 2,000 to 3,000
units a year in its current facility,
and he says additional space is
available.

Ampulski confirms that major
system houses are interested in the
Delphax product. He claims that
major firms producing systems that
now employ non-impact printers are
doing “very aggressive testing” of
Delphax machines, with printers
operating “around the clock.” He
does not expect contracts from
system houses soon because testing
may continue for as long as another
year, but he does expect new
accounts from major value-added
printer suppliers.

Delphax plans to introduce addi-
tional products for use with the
A2460 engine within a year, says
Ampulski. “The A2460 offers a good
point of departure,” he says. “We
could fairly easily make it 30
percent faster, for example, or offer
a 40-page-per-minute version if we
can find ways to significantly reduce
the costs. We’ll go in the direction
the OEMs indicate they want.”

—Eadward S. Foster

Wang hopes to lower systems
cost with 64K-byte DRAM

Driven by the need for more
compact and less costly memory in
its systems, Wang Laboratories Inc.
has combined innovative packaging
techniques and available parts to
introduce a 64K- byte RAM module.
The company hopes the new module
will lessen the need for the
256K-byte parts expected from the
Japanese. Wang plans to incorporate
the part on its office-automation and
personal-computer systems.

Wang claims that the module,

called siMM (single in-line memory
module), more than quadruples the
density of memory in a printed-
circuit-board area while using
standard mounting techniques.
Wang asserts the SIMM is denser
than 256K-byte memories and
includes extra address pins to
enable upgrading to both 256K- and
1M-byte dynamic RAM chips. The
SIMM is available now. Prices will
start at $4.50 for a plastic version
and $5.50 for a ceramic version in
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OR DATA GENERAL MV

If you're trying to support more than

4 programmers doing 8086- or 8080-family
software with stand-alone microprocessor
development systems, here’s a way to
increase your productivity 25%:

Buy our MicroSET-86™ or MicroSET-80™
software cross-development tools and a DEC
VAX or DG MV/Family system to run them
on. You'll save enough on your first major
project to pay for the computer system.

Of course, if you already have access to a
VAX (or MV or any IBM-compatible main-
frame), you're that much further ahead.

People with experience in cross-develop-
ment know it’s the best way to tackle big
software projects. And only First Systems’
MicroSET gives you the industry’s most
complete, most powerful cross-development
tools, plus your choice of five efficient
systems implementation languages.

THE ONLY COMPLETE MULTILINGUAL
DEVELOPMENT SYSTEM FOR THE
8086 FAMILY

MicroSET-86 lets you program in four
powerful high-level languages: Pascal, C-86,
FORTRAN-86, and PL/M-86.

An assembler is also available, although
First Systems compilers generate such fast,
compact code that you may find you have
little need for it (benchmark data available on
request). You also get a linker/locater that
allows combining modules written in
different languages.

Using our high-level Cross-Debugger to
control execution on the target system, you
can locate, fix, and re-test an erroneous line
of code in a fraction of the time it takes using

other methods. It’s no wonder that MicroSET
users routinely shave months off typical
development schedules — while producing
more reliable, more maintainable systems.

MicroSET-86 supports the entire 8086
family: 8086/8088/186/286 and 8087. It works
with in-circuit emulators you may already
own, and has a complete set of host-target
communication programs and other valuable
utilities not available elsewhere.

ANNOUNCING NEW LANGUAGE-
COMPATIBLE 8-BIT TOOLS

First Systems now supports cross-develop-
ment of 8080/8085/Z-80 software with
MicroSET-80, consisting of PL/M-80
compiler, assembler, linker/locater,
cross-debugger, plus utilities.

Request complete information today. And
take the first step toward your own free
computer.

Intel is a trademark of Intel Corporation.
VAX is a trademark of Digital Equipment Corporation
Z-80 is a trademark of Zilog, Inc

(© 1983 First Systems Curpr

First Systems
Corporation.

Products for productivity.

865 Manhattan Beach Blvd.,
Manhattan Beach, CA 90266

(213) 546-5581
TELEX: 298086 FIRSYS

CIRCLE NO. 35 ON INQUIRY CARD

57



Mini-Micro World

NEWS

size.

parity.

large quantities. Wang expects to
use as many as 7 million dynamic
RAMs in its products this year.

The SIMM measures 3 inches long
by % inches high. Nine (64K-bit)
dynamic RAM chips totaling 64K

bytes of memory plus parity error
detection (the ninth chip), are
mounted horizontally on one side of
a single in-line package housing,
which also includes related decou-
pling chip capacitors that prevent

Wang'’s 64K-byte dynamic RAM module, shown in the foreground
against a VS computer system board, houses 1M byte, as does the
board, but would take up 3 square inches (shown). The VS board
includes error checking, while the SIMM would require four extra
modules to perform error checking, adding 1 inch to the module’s

Wang'’s single in-line memory module measures % inches by 3
inches, and integrates nine 64K-byte dynamic RAM devices and
related decoupling chip capacitors into 64K bytes of memory with

voltage spikes from adjacent memo-
ry chips. The -capacitors are
mounted under the chip in its third
dimension. The module can be
mounted directly or through sockets
on a PC board and, through

Before Wang Laboratories Inc.'s
introduction of a 64k-byte dynamic
RAM module using single in-line
packaging technology, Perkin-Elmer
Corp. became one of the first
companies to use the technique. P-E
adopted the techinque to help reduce
the price of its model 3205 minicom-
puter, whose processor sells for less
than $10,000 -

The memory chip, supplied by
Inmos and a Japanese source, uses
four 64K-bit memory chips mounted in
leadless chip carriers with a ceramic
substrate and having 22 pins. Larry
MacPherson, product manager for
P-E's Series 3200 processors, esti-
mates that the company was able to
reduce physical memory-array size
75 percent by using the new
packaging. A 4-inch-by-5-inch board

P-E USES SIP 64K-BIT MEMORIES TO CUT COSTS

houses 1M byte. The 20-square-inch
surface compares favorably with the
80 square inches required for the

PERKIN-ELMER MODEL 3205 MEMORY PACKAGING TECHNOLOGY

same amount of memory in other P-E
systems. A 1M- to 2m-byte memory
board sells for $4,900.

(SIP)
Top view |
L PR et R 20 ) e bt A Famina based
3— Decoupling caps substrate
; 64K 6 64K 64K 64K
Front view RAM (1) RAM (2) HAM 3) s

22 pin single
inline package

oomo oo
yoitrrl—tyy
R R %

r \PC board
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In the field of business software
there are many contenders
but only one winner...

Ve augyolor ed.

‘b ed Software a breed apart from other business software?
e champion in data base management ds the
abmﬂes of Thoroughbred Business Software by offering customized reports,
~ iles for spec fic applications.
€ puters, Thoroughbred Software is fully

Name

Company

Address =
(o) i o ey Sfofte .t U0 UGB

Dealer/ Retailer Distributor [ End User [
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INTRODUCING THE
BEST THING NEXT TO
THE TOWER.

Introducing Tower™ Annex.

It’s a mass storage add-on that
transforms the original Tower into
the even more powerful Tower Com-
plex. With up to 228MB. Plus
streaming tape.

Now Tower
1632 by itself has
always been a for-
midable rival for
the minicom-
puter. With as
much as 2MB of
ECC memory.
Plenty of mass
storage. Indus-
try standard
flexibility.

Our operating
- system derived
from UNIX* for
maximum por-
tability. And full commumcatlons
capability for both peer level and
host networkmg : :
- Soif you're a minicomput

OEM, the Tt lex

OEM Marketing Division

NCR Corporation, World Headquarters, OEM Marketing Division, Dayton, OH 45479. Nationwide (800) 222-1235. In Ohio (513) 4 0. In Canada (800) 268-3966.
s a trademark of Bell Laboratories
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“TOALLYOU OEM'S

WHO ASKED FOR LINE PRINTER SPEED
AND TYPEWRITER PRINT QUALITY:

YOUR LINEWRITER IS READY”

Recently we asked what you
wanted most from the next genera-
tion of line printers. You told us in no
uncertain terms: typewriter quality
print at line printer speed; more reli-
ability and less need for service.

So we built it—a printer that
embodies everything you want and
eliminates everything you don't want.

We built your line printer. The
Centronics Linewriter 400.

We can't describe the superior
print quality—so we'll let you judge
for yourself. Just look at the unbeliev-
able difference between the Line-
writer 400 and standard band
printer samples.

[<=>2@ABCDEFGHIJKLMNOP|

Sample of Linewriter 400 quality.*

|42 JABECDTFSOHIJIKL 2MN]
Sample of standard band printer quality.*

On top of that, the Linewriter
is smaller, quieter, easier to operate
and maintain, with the lowest cost
of ownership of any 300-500 LPM
line printer ever made.

*Offset reproduction.

—John Tincler, President

'To build the Linewriter, we de-
veloped some proprietary innovations
that redefine established line printer
technology.

6

These include true linear free-
flight hammers to eliminate charac-
ter clipping (especially on multi-part
forms); and slower, clockwise band

rotation to reduce character smudging.

For reliability—LSI and VLSI electron-
ics and up to 15 KV ESD immunity
throughout. To improve throughput
we included statistical printbands and
early end of print. Then we finished it
off with human-engineering features:
extensive self-diagnostics and an
alphanumeric display to pinpoint spe-
cific problems; resonating ribbon cas-
sette that doubles ribbon life; 2860 hr.
MTRBEF; 0.5 hr. MTTR and #o sched-
uled preventive maintenance, plus a
55 dBa (optional) sound level.

The result is the Linewriter 400
—the line printer that makes every
other 300-500 LPM printer obsolete.

Which is no less than you should
expect in a line printer you had such
a large part in specifying. And one
it took Centronics technology to build.

To find out more about the
Linewriter 400 call our Line Printer
Division (313) 651-8810, Ext. 342. Or
write to us for more information and
free print samples to Centronics Data
Computer Corp., Dept. A, One Wall
Street, Hudson, NH 03051.

CENTRONICS"

62

PRINTERS
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clustering of modules, as much as
1M byte of memory can be housed in
a 3-inch-by-4-inch area on the
board.

The hybrid technology, which
uses two materials packaged in one
module, was previously limited
primarily to military applications
requiring reliable parts, but at a
premium. Wang’s idea, notes James
E. Clayton, principal microelectron-
ics engineer, was to lower the cost
of hybrid technology for commercial
applications and implement it in
high volumes so that other manufac-
turers could do the same. This
meant a redesign and simplification
of the technology for use in the
module. Wang used a Calma
computer-aided-design workstation
to develop the thick-film technology
circuit in three to four weeks.
Overall SIMM development time was
two months and cost about $3,000 for
the first prototypes. Zenith Micro-
circuits Corp. assembled the hybrid
prototypes for Wang. The module is
one of two hybrid products Wang
has developed, the other being a
power driver module for printer
hammers and stepper motors.

At the heart of the module is a
mounting technology introduced by
Texas Instruments Inc. during the
past year. TI's package incorporates
surface-mounting techniques and a
plastic-leaded chip carrier. Clayton
says leadless ceramic chip carriers,
which use gold plating for attach-
ment to the PC board, add 80 cents
to $1 to the price of a component.
The TI package is about one-half the
size of a standard dual-in-line
package component.

Clayton says the small-outline,
integrated-circuit package adopted
by most Japanese firms has a lower
profile than the TI packaging. But
the lower profile packaging has
components on its side. Use of that
packaging would not allow Wang to
mount its components as tightly.
However, Wang will decrease the

MINI-MICRO SYSTEMS/September 1983

NEWS

REQUIRED PRINTED CIRCUIT
BOARD SURFACE AREA
TO MOUNT 256K x 9 DRAM
24
sq. in.
6
sq. in.
3.
sq. in.
256K 64K DRAM 64K
DRAM (DIP) (SIMM)
(DIP)
Source: Wang Laboratories Inc.

VOLUME COSTS
FOR 256K x 9 DRAM
Cost
$7ooﬂ
1 e maileiaagss
$600 : $630 :
$500
$500
$400
$300
$200
$200
$100 $162
256K-byte 64K DhAM 64K
DRAM SIMM DRAM
Source: Wang Laboratories Inc.

height of the module from % inches
to %o inches in the prototype board
version so that the devices can fit in
Wang’s board slot.

Part of the reason Wang adopted
Tr's packaging, states Clayton, is
that soldered ceramic pieces on
fiberglass PC boards are believed to
have a stress problem at their
junctures, so plastic-leaded devices
may make a better marriage.
Because the TI part is new,
however, Wang can continue to use
ceramic leadless chip carriers until
TI qualifies the part.

The module is targeted for
eventual mounting on a two-sided
PC board, and Wang has arranged
the device’s 18-pin'sequence so that

this can be done without blowing
out the memory circuits. Now, all
memories are mounted on one side
of the carrier to keep costs down
and facilitate repair, explains Clay-
ton. However, the capacitors on the
PC-board version will be mounted on
the back of the carrier to lower the
module’s profile to %o inches.

For now, Zenith will assemble the
parts for Wang. However, both TI
and National Semiconductor Corp.
are interested in manufacturing the
part for Wang and offering their
versions to the merchant market to
broaden commercial endorsement of
the packaging technology.

—Lori Valigra

Honeywell touts product
compatiblity for DPS micro

It’s tough luck, but industry
analysts say Honeywell Information
Systems Inc.’s addition of three
16-bit microcomputers to its prod-
uct line this summer will do little
more than hold the company’s
minicomputer base, estimated by
industry sources at about 15,000

installed systems.

“The problem is not the product,”
points out Dale Kutnick, analyst for
market research firm The Yankee
Group, Boston. “They’ve done it
right—first. But that doesn’t mean
anything in this market. Everybody
else is doing the same thing.”



A simple analogy that explains why Plexus

The division of labor.

A very simple idea that says when
you divide a job up among a lot of people
or machines, the job goes faster.

In our case, this principle translates
to a multiprocessor architecture, up to
seven, to be exact.

And that’s the reason our family of
four UNIX"-based systems will get you
where you want to go. Very quickly.

Multiprocessors. No waiting.

Most commercial UNIX-based sys-
tems being peddled these days rely on a
single processor to do everything. No
wonder they drag their feet as system
loading increases.

Not us. We're all speed. All the time.

We distributed the UNIX operating
system to where it does the most good.

Our 16-bit Intelligent Communications
Processors rush terminal I/O to and
from as many as 40 users. While also

taking care of low level communications
so as not to interrupt the CPU.

Our 16-bit Mass Storage Processors
handle disk I/O chores. So you get fast
disk access and can keep data bases and
important files easily accessible.

The performance that results is close
to that of a VAX™ 11/780.

And costs about $200,000 less.

The Plexus Family. Speedsters all.

There’s our Z8000 series, the econom-
ical 16-user P/25, or the 40-user P/40.

Or choose the newly introduced P/35
or P/60 models for 32-bit performance.

They’re both based on the 12.5 MHz
MC68000. With the addition of a few,
shall we say, high performance modifi-
cations.

Like an on-board 4K cache memory.
16K of high-speed on-board RAM. A
high-speed memory map. And a 32-bit
memory path.
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has the fastest Unix-based systems.

All of which help boost performance
even further. Giving your system enough
stamina to run multi-user applications
at full speed all day long.

Plus more standards as
standard equipment.

There are times when performance
isn't everything. There’s growth, too.

That’s why we've included the
MULTIBUS" standard for board-level
expansion.

Plenty of serial RS232C ports for
terminals of all kinds.

And standard software packages like
COBOL, Pascal, BASIC, and C. Plus
access to hundreds of third party UNIX
packages.

We're right behind you.

No one, but no one, supports UNIX
and you as completely as we do.
You'll get full software engineering

support, UNIX software maintenance,
and even a software referral service
for all your OEM programs.

Plus a field engineering force that
can help you take the lead in your field,
no matter what it is.

Want a race?

Come run a benchmark on one of our
Plexus systems. To set one up, just call
408-988-1755, or write us at: Plexus,
2230 Martin Avenue, Santa Clara,

CA 95050.

You'll see a performance feat no other
commercial UNIX-based system can
match. Which is understandable. We go
so fast because we’ve got more going

" PLEXIUS

Built for speed.

VAX is a trademark of Digital Equipment Corporation. UNIX is a trademark of Bell Laboratories. MULTIBUS is a registered trademark of Intel Corporation.
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With the three systems—DPS
6/10, 6/20 and 6/40—Honeywell
claims it has achieved instruction-
set compatibility for its microcom-
puters, minicomputers and main-
frames. “You can actually take an
application off a mini or mainframe
and run it on the microcomputer,”
Kutnick says.

Honeywell introduced the DPS
6/10 in April. It is a single-user
microcomputer with prices ranging
from $3,995 for a 128K-byte desktop
model to $9,995 for a 512K-byte
floor-standing model with a 20M-
byte, 8-inch Winchester disk drive.

Recently, Honeywell simultane-
ously introduced two other ma-
chines:

® The DPS 6/20, a multiuser
microcomputer supporting as many
as four users. The price for a
512K-byte model with one 650K-byte
floppy disk drive, one 40M-byte
Winchester disk drive, a diskette
controller and five RS422 ports is
$17,000.

® The DPS 6/40, based on a
proprietary 16-bit microprocessor,
is designed for heavy transaction-
processing and data-communica-
tions applications. It has the
internal bus structure of the DPS
6/96 32-bit superminicomputer and
can handle as many as 28 vDTs and
printers and four to 18 users. Price
for the basic system—s512K-bytes of
memory, a 40M-byte Winchester
disk drive, a 650K-byte floppy disk
drive and support for four communi-
cations lines—is $27,000.

All three systems run Honey-
well’s General Comprehensive
Operating Supervisor MOD 400
software, making them compatible
with the rest of the company’s
computers.

The three microcomputers either
can or will within six months
support communications protocols
such as Honeywell’s distributed
Systems Architecture, SNA and
bisynchronous. SNA protocols are an

NEWS

Honeywell’s DPS 6/40 16-bit small-
business system supports four to 18 users
with as much as 1M byte of main memory
(expandable to 2M bytes early next year) and
can access more than 1G byte of on-line disk
storage. It runs Honeywell's multifunctional
MOD 400 operating system for concurrent
transaction-processing, office-automation,
program-development and data-communica-
tions tasks.

examble of what is delaying the
systems’ availability. SNA protocols
will not be offered for the 6/20 until
the second quarter of 1984.

An optional Intel 8086-based
board running MS-DOS, CP/M-86 and
GW BASIC is available for the 6/10 a.
$875. The three systems are based
on Honeywell’s proprietary Micro 6
chip, a reimplementation of the DPS
6 CPU.

Almost before the machine had
been introduced, Honeywell an-
nounced that 1,000 of the 6/40s had
been bought by Metropolitan Life
Insurance Co., already a Honeywell
customer. “This will be the largest
Honeywell computer network ever
installed for a commercial custom-
er,” claims Frank D. Jakubik,
general manager of Honeywell
Information Systems.

Honeywell is one of the first to
achieve total instruction-set com-
patibility for its computers. Those
also touting compatibility are Prime
Computer Inec. and Data General

Corp. Honeywell is staking its
hopes for the future of its
microcomputers on the belief that
large companies want compatible
machines in their computer opera-
tions, from mainframe to microcom-
puter.

Kenneth Bosomworth, president
of International Resource Develop-
ment Inc., Norwalk, Conn., be-
lieves Honeywell is on the right
track. “The tide (in large compa-
nies) is turning very much against
multiple-vendor mishmashes. If
Honeywell is already involved in the
computer operations of such large
companies (with minicomputers),
then they stand a very good chance
of being accepted as the supplier of
supermicros. But if Honeywell is
not already an established supplier,
they're going to be left out in the
cold. I think Honeywell will have
terrible trouble selling outside their
existing user base.”

Big companies that are limiting
the list of approved microcomputer
vendors usually specify no more
than three vendors, Bosomworth
says. Of the three, 1BM Corp. is
first, and Wang Laboratories Inc. is
second. There is no clear choice for
number three.

Honeywell’s DSP 6 series compris-
es six machines, ranging from DPS
6/10 (single user) to the DPS 6/96
(32-bit superminicomputer). Prices
range from about $4,000 to $40,000.

DPS 6 machines are network-
compatible with IBM computers, as
well as with Honeywell machines,
says Frank J. Murphy, director of
product marketing support for
Honeywell.

Honeywell is offering price
breaks for the smaller machines in
the line, like the 6/20 and 6/40.
Prices are about half the cost of the
software licensed to run on the
larger DPS computers. This sort of
price break is a first for Honeywell,
Murphy comments.

—James F. Donohue

MINI-MICRO SYSTEMS/September 1983



OEM 200
$1595

or less!

you choose

YOUR
cost

s

Your “feature-rich” OEM 200 at $1595 is fully loaded

Features and Options

Downline loadable characters and parameters

Non-volatile parameters

Front panel controls — SoftSwitch™

Multi-form (6) and label handling capability
Multi-density printing and graphics
68K printer buffer
Space compression — printer and buffer
Hi-speed paper slewing
Hi-speed serial RS232 interface — up to 19.2 Kb

CHOOSE YOUR CUSTOMIZED FEATURES
AND PICK YOUR PRICE
PLUS we offer our OEM customers: Applications Assistance,; Custom Firmware;

Support and Problem Solving; OEM Documentation; Custom Ap-Paks™ to Enhance Versatility;
Your Logos and Colors.

WE ARE SURE YOU'LL BUY NO OTHER
Evaluate our OEM 200. Consignments are available to qualified OEM's based on issuance of a 30 day No Charge purchase
order. Units will be shipped UPS freight collect for evaluation on a “first come, first served” basis. So call today!

1-800-821-8848

Satisfaction Guaranteed!

7 \mpn

The Printer People MICRO PERIPHERALS, INC., 4426 South Century Drive, Salt Lake City, Utah 84107 « (801) 263-3081
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One stop shopping for VA)

No other supplier offers such a
winning combination of products
for VAX computers. Reliable? You
bet! MTBF figures for our VAX
products range from 40,000 to
85,250 hours. Add to that com-
petitive pricing (30% or more
below DEC). And we're second

to none in technical support
with third party service available
as required.

For disk, tape and communica-
tions controllers, the Emulex
lineup looks like this:

Disk Produdts.
FOR THE VAX
UNIBUS...

SC12/V—Emulates
DEC’s RK711 controller |
combined with multi-
ple RKO7 drives on the
VAX-11 Unibus. SC21/V—
Emulates DEC RM03
(80 MByte) and RMO5
(300 MByte) storage
subsystems.

SC31—A low cost solution that
allows you to install and operate
large capacity disk drives on the
Unibus of any VAX. Handles drives
with high transfer rates of 1.8
MBytes per second in the 500
MByte range. Gives the same or
greater storage capability than
DEC Massbus installations at

a fraction of the cost.

FOR THE VAX-11/750...

SCT750—This software-transparent,
single-board controller allows

you to add up to four large disk
storage units (80 to
675 MBytes) directly
to the internal CMI
bus. The SC758 lets
you add up to eight
drives of storage off

a single controller.

! FOR THE VAX-11/780...
V-Master/780—A mass
|l storage adapter that

houses one or two
SC780 disk controllers,

TCT780 tape controllers or a com-
bination thereof. Provides an
interface and control through
the Synchronous Bus Interface
(SBI) of your VAX-11/780. Each
SC780 disk controller supports
up to four disk drives (80 to
675 MBytes). The SC788 is also
available to fit in the V-Master/780
chassis and supports up to eight
disk drives.

Tape Products.

FOR THE VAX UNIBUS...

TC11/V—Combines with any stan-
dard tape drive and the Emulex
VMS/UT software driver/diagnostic
package to provide reliable, eco-
nomical tape storage on all VAX-11s.

TC12/V—Handles every industry-
standard “Pertec” formatted half-
inch tape transport, including
conventional NRZ/PE start/stop
and 1600/3200 bpi start/stop
streaming tape drives.

DEC, VAX, Unibus, Massbus, RM03, RM05, RK711, RKO7 and
DMF-32 are trademarks of Digital Equipment Corporation.




users? Emulex, of course!

FOR THE VAX-11/750...

TC750—A single-board, software
transparent controller that inter-
faces directly to the internal CMI
to support 1-4 STC or 1-8 Pertec
formatted type drives. Emulates
DEC’s TM03/TUT77 with tape
speeds up to 125 ips at 1600/6250
bpi. Supports both “old” and “new”
GCR 6250 kinds of drives.

FOR THE VAX-11/780...

TC780—Fits in the V-Master/780
chassis to provide transparent
emulation of DEC’s TM03/TU77
through the SBI. Supports 1-4
STC or 1-8 Pertec formatted type
drives at tape speeds up to 125
ips; 1600/6250 bpi. Both “old” and

“new” GCR 6250 technology is sup-

ported. In addition, the TC780 is
plug compatible with the TC750,

offering users sparing convenience.

Communications Produdis.
FOR UP TO 16 LINES—CS21
SERIES...

CS21/F—Emulates the asynchro-
nous portion of the DMF-32 for
use on VAX-11s. Is software trans-
parent with VMS Version 3.0
and above. Handles 16 lines per
controller.

Statcon 21—Statistical concen-
tration through the combination
of the proven CS21 multiplexer
with special microprogramming
and the CM22/EX local statistical
port concentrator. Handles up

to 16 remote lines per statistical
concentrator, up to 32 lines per
controller.

FOR 16 TO 128 LINES AND
MORE—CS11/CS32 SERIES...

CS11/F—Emulates the asynchro-
nous portion of the DMF-32 for
use on VAX-1ls. Is software and
diagnostic transparent, and can
handle 16, 32 or 48 lines per
controller.

Statcon 11—Combines the proven
CS11 multiplexer with special

microprogramming and one or
more CM22/EX local statistical
port concentrators.

CS32/F—A single-board communi-
cations controller that’s totally
software transparent to DEC’s new
DMF-32. One CS32 can handle up
to 128 lines per controller board.

Statcon 32—Combines the CS32
multiplexer with special micro-
programming and the CM22/EX
local statistical port concentrator.
A single CS32 controller board
handles an amazing 256 remote
and local lines in this statistical
concentration mode.

For more information on Emulex
products for VAX, call toll-free:
(800) 854-7112. In California:
(714) 662-5600. Or write Emulex
Corporation, 35645 Harbor Blvd.,
PO.Box 6725,CostaMesa, CA 92626.

EMULEX

(] ®
The genuine alternative.
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LinkData aims IBM MC68000 system
at DIBOL market

LinkData Inc., a Union, N.J.,
start-up, has packaged 1BM Corp.’s
MC68000-based C€S9000 laboratory
computer with a proprietary opera-
ting system that is said to run DIBOL
packages written for Digital Equip-
ment Corp. PDP-11 minicomputers.
The package, called LinkDOS, runs
on the new version of the CS9000
that has been repackaged by IBM
Instruments Ine., Danbury, Conn.,
for commercial applications. In its
new version, the CS9000 is packaged
without the integral printer and
without the function keys of the
laboratory model.

Emphasizing the combination of
IBM hardware and DEC-compatible
software, LinkData is targeting
what founder and president John J.
Fitzsimons estimates to be 450
commercial OEMs and 1500 systems
houses that have used DIBOL
programs under DEC CTS300 and
500 operating systems. LinkData
has made a resale arrangement with
Minicomputer Business Applica-
tions Inc., Montrose, Calif., to

| CT T T

LinkData’s packaged system based on the
IBM Computer System 9000 /s claimed to
run on the full range of DEC DIBOL software.
List price of a typical two-user system with
256K bytes of main memory and a 10M-byte
fixed/removable Winchester disk is $19,720.

resell 15 of MCBA’s leading account-
ing packages.

In addition, LinkData claims to
be the first authorized Value-Added
Reseller for the 1BM product allowed
to use two-tier distribution for the
€s9000. LinkData is permitted to

resell only to dealers who, in turn,
sell to end users. Systems Manage-
ment Inc., Chicago, previously
emerged as the first VAR for the
CS9000 laboratory model, announc-
ing plans to market a version with
the Pick operating system last fall.
SMI officials say a product based on
the commercialized CS9000 package
used by LinkData will be ready for
shipment late this summer.

The LinkData system, using the
five Versabus slots of the €S9000,
can support as many as 16 users.
List price for a typical two-user
system with 256K bytes of main
memory and a 10M-byte fixed/
removable Winchester disk is
$19,720. A DEC spokesman says a
micro PDP-11 with 256K-bytes of
RAM, a 10M-byte Winchester drive,
dual 800K-byte floppies, 2 VT100
terminals and operating system
license lists for $14,115. LinkData
says it is qualifying its first
15 dealers and expects to begin
shipments in the fourth quarter.

—Geoff Lewis

A.B. Dick takes shot at VAX market
with 32-bit UNIX mini

The hotly contested 32-bit mini-
computer industry continues to
attract new competitors hoping to
get a share of the Digital Equip-
ment Corp. VAX-dominated market
(MMs, August, Page 54). Among the
latest contenders is perhaps the
most unexpected: A.B. Dick Co., the
99-year-old copier/duplicator firm.
The Chicago firm, which has been
active in word-processing markets
since the mid-1970s, has introduced
its first data-processing system and
plans to make a name as an OEM

70

UNIX computer manufacturer.

The A.B. Dick MC-30 was devel-
oped at the company’s Phoenix,
Ariz., Computer Development Cen-
ter under a three-year program led
by former Honeywell Inc. designer
John Couleur. The product is aimed
at fulfilling three requirements: to
give A.B. Dick a more powerful host
in its Loop network office systems,
to provide a high-end cpu for
British parent General Electric
Corp. Ple’s GEC Computers Ltd.
minicomputer subsidiary and to

enable A.B. Dick to enter the U.s.
OEM systems market.

While the last requirement is
admittedly an afterthought, it is
nevertheless a serious undertaking,
says Lyman C. Hevle, marketing
director for A.B. Dick Systems
Marketing division. Hevle contends
that A.B. Dick will be a serious
contender in the OEM systems
market. “I'd like to sell 150 systems
to OEMs in the first year and 1,000 in
the second,” he states. No OEM
contracts have been signed yet, but
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INTRODUCING
THE EASIEST WAY
TOCALL UP
YOUR SOFTWARE.

ily.
80186 and 80286 nﬁé:roprocessors
.ur Yellow: Pages i is pure gold




Match the 68000 Competition
with UNIX operating systems.

Beat it with UniFLEX.

e can't keep

a good thing secret. Our new
UniFLEX Operating System for the
68000 is better than the competi-
tion’s UNIX operating systems or
like offerings. Better in several
ways. A whole new generation of
users can now enjoy the efficiency;
flexibility, and reliability that built
our reputation.

Want the full story? Call us. Or
watch for more details.

There #s a superior alternative.

Technical Systems Consultants, Inc.
111 Providence Road
Chapel Hill, NC 27514 USA

Telephone: (919) 493-1451
Telex II: 510-920-0540
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he claims that several prospects are
“breathing heavy.” Hevle would like
one major computer manufacturer
such as Burroughs Corp. or
Honeywell, one CAD/CAM systems
supplier and one communications
switch manufacturer among A:.B.
Dick’s OEMs.

A basic MC-30 includes the CPU,
2M bytes of main memory, an SMD
disk controller, a tape controller, a
local system multiplexer, an oper-
ating-system license and a cabinet
and sells for $59,800. The price does
not include disk or tape drives,
which he expects most OEMs to
integrate themselves. However, the
company will offer Priam disks and
Cipher tape drives for customers
who need integrated systems.

A.B. Dick is betting that the
attraction for potential 0OEMs will be
a 3.3-million-instruction-per-second
raw processing speed and a pricing
structure scaled 50 percent below
the DEC vAX line. The MC-30
achieves these design goals, Hevle
explains, by incorporating off-the-

NEWS

A.B. Dick’s first minicomputer, the 32-bit
MC-30, comes in a 23.8-inch-by-44.75-inch
cabinet that houses a two-board CPU and
25-slot card cage. A matching peripheral
cabinet accommodates SMD interface disks
and start/stop tape drives.

shelf TTL technology and forgoing
cache memory to cut manufacturing
costs. For high performance, the
CPU is designed with an overlap-
ping, four-stage instruction pipe-
line, which, company officials say,
enables the system to initiate an
instruction with each 300-nsec.
memory cycle.

A.B. Dick claims the system
performs 32-bit binary additions at
3.3 MIPS and expects it to achieve
approximately 2.8 MIPS in a typical
business mix. The CPU is construct-
ed with 16 general-purpose regis-
ters, eight interrupt registers and
two floating-point registers. It
supports bit, byte and word
addressing, and its current version
can access a maximum of 11M bytes
of memory within the standard
cabinet. The MC-30 architecture
theoretically can support a physical
addressing space of 4G bytes and an
8-trillion-byte virtual-address
space. Hevle reports that the
current $5,300, 1M-byte boards are
constructed with 64K-bit RAM parts,

Virtual address
translator/memory
~ bus arbitrator

Floating
point
accelerator

Real address
and control

Virtual
address
Processor Control
Control.
Data

Data

Local
system
mu!tiplexer

controllers:

communications

Channel

disk/tape/

Dedicated ports

Device controller byte bus

Master
console
interface

Remote
console
interface

Synchronous
communication
controller

Centronics
printer
interface

Line
printer
controller

Asynchronous
communication
cantroller

A 27M-byte-per-second bus links the A.B. Dick MC-30 CPU, memory and I/O processors. The company claims that its first minicomputer
product offers twice the performance of a DEC VAX-11/780 and is positioned for UNIX OEM suppliers.
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Howcan you
develop one system and

offer

your customers

achoice of three?

Simple' Develop it around

HP’s new three-in-
one microsystem. That way, you don’t
have to redesign your system to offer
your customers a range of performance.
Because the entire power range of HP’s
new A-Series computers fits into the
same small, convenient package. At a
slimmed-down starting price of $6110%

So you can offer 1 MIPS perform-
ance. Or floating point hardware and
microprogramming in either a 1 MIPS
or 3 MIPS computer. Whichever one
your customer chooses, you can fit
it easily into the same space in
your system.

Identical software
keeps it simple.
When you change processors,
you don’t have to go back to
the drawing board with your
programs. Because, in addi-
tion to compatible hardware,
these computers run identical
software. That’s the best kind

i

of compatibility you can buy.
Our A-Series family consists
of the Micro 26, Micro 27 and

Micro 29. The Micro 26 comes with
integrated 9.4 Mb mini-Winchester disc
and microfloppy. And it has 8 1/O slots,
giving you plenty of room for our wide
selection of I/O cards for instruments,
measurement and control, and data-
comm, to name a few.

The Micro 27 adds floating point
hardware and microprogramming.
And, for jobs needing up to three times
the power, our 3 MIPS Micro 29 has
got what it takes.

Our brand new
operating system
really performs.

That’s one secret of our suc-
cess. The new, full-function
RTE-A real-time operating
system provides the perfor-
mance you need for your
real-time automation appli-
cations. Ranging from dedi-
cated machine control to
monitoring instruments to
supervising a network of
computers.

This power, speed and
1I/0 capacity also make our

Our new microsystems
also come in this floor-mount
or bench-top models.
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A-Series systems ideal for multi-user,
multi-tasking environments.

Of course, these compact new com-
puters are part of our newly expanded
OEM program. This includes higher
discounts and credits, extended war-
ranties and free training. So you'll make
more when you get to market. And
you'll also get there faster with our new
operating system and newly packaged
microsystems.

If you'd like micro, mini or maxi per-
formance in one micro package, call
your local HP sales office listed in the
white pages of your phone book. Ask
for a technical computer representative.
Or write for more information to:
Hewlett-Packard, Attn. Greg Gillen,
Dept. 08171, 11000 Wolfe Road,
Cupertino, CA 95014. In Europe, write
to Henk van Lammeren, Hewlett-
Packard, Dept. 08171, P.O. Box 529,
1180 AM Amstelveen, The Netherlands.

*A600+ microsystem component, 128 Kb mem-
ory, box, Winchester disc.

Prices are U.S.A. list in OEM quantities of
100 and include integrated peripherals, one inter-
face card, RTE-A and 512Kb of memory for
Micro 26 and Micro 27. Micro 29 includes 768Kb
of memory.

(

HEWLETT
PACKARD

TC-02309
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Mficro:
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Mini:
®
1 MIPS, plus floating
point hardware and

microprogramming, for
$13,140

Maxi:

3 MIPS, plus floating
point hardware and
microprogramming, for
$16,550
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Whatever the level of per-
formance you pick, it fits in this
little 7" x 19" x 25.5" package.
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A few years ago Computer
Memories launched an ambi-
tious space program. We were
determined to push the capac-
ity limits of 51" Winchesters.

Without increasing the size
of the drive. Without compromis-
ing performance and reliability.
And without moving to unproven
“the-jury’s-still-out” media.

First, we broke the 12-
megabyte barrier. Of course,
others promised they could do
better. But as they continued
to promise we continued to
deliver. And we went on to set
new standards at 19, 26 and
40 megabytes.

In so doing, we created the
industry of high capacity drives.

Today, with the lion’s share of
the market, Computer Memories
is the leader in volume shipment
of large-capacity 5" Winchester
disk drives. And with our out-
standing plug-and-play record,
we also lead in reliability.

Of course, some things never
change. Others still promise
more and more megabytes.

But when the
industry needs
a 60 or 80
or even 160-
megabyte 514"
Winchester
drive, you
can look to Computer Memories
to deliver.
That’s what leaders are for.
The capacity leader.
7 Computer
emories
\—/\/ Incorporated

9216 Eton Avenue, Chatsworth, CA 91311 (213) 709-6445/
Ft. Worth, TX, (817) 332-7859/ Costa Mesa, CA, (714)
241-9260/ Springfield, MA, (413) 783-2386/In Europe:
Bray-onThames, Berks, UK, 06283-4281 Telex 847591.
For small quantities, call Schweber Electronics,

(800) 645-3040.
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but are designed to accommodate
256K-bit parts as they become
available.

In addition to the two-board cpU,
the system can be ordered with an
as-yet-unpriced floating-point accel-
erator, and a choice of Motorola
6809-based disk, tape and I/0
processors that are tied to the cpU
along a 27M-byte-per-second propri-
etary bus. The communications
controllers are connected via the
Local System Multiplexer, a dual
6809 board that can support a mix of
asynchronous and synchronous con-
trollers for as many as 256
terminals. The multiplexer also
accommodates 8-bit interfaces for

NEWS

Centronics-compatible serial print-
ers and line printers.

The system will be offered in the
U.S. only with IDRIS, the White-
smiths Ltd. UNix-like operating
system. Hevle adds that the
company may later introduce its
own version of AT&T UNIX System
Vv, but explains that the company
decided on IDRIS two years ago
when it was unclear how much
support for UNIX would be available
from AT&T. A.B. Dick is currently
offering C and Pascal compilers
while looking to outside vendors for
FORTRAN and BASIC products. A
COBOL package is under develop-
ment in-house as is a database

management system.

In England, GeCc Computers Ltd.
will manufacture and distribute the
System 63, its version of the MC-30.
The company will offer an updated
version of the GECCL 0S 4000
operating system, 0S 6000, with
FORTRAN. Plans for the MC-30’s use
in A.B. Dick office-systems configu-
rations have not been disclosed.

Hevle says A.B. Dick will rely on
a team of OEM salespeople who will
operate out of the Phoenix head-
quarters. In addition, he expects
A.B. Dick’s reprographics and
micrographics sales forces to act as
“finders” for the new computer
operation. —Geoff Lewis

Videotex, teletext applications grow
despite questions about market

At Videotex ’83, the videotex/
teletext industry tried recently to
disprove its reputation as dual
technologies in search of a market.
Business applications, rather than
consumer offerings, received the
most attention at the three-day
conference, which attracted an
estimated total of 6000 participants
and more than 60 exhibitors to New
York.

“The business side of videotex is
healthy,” boasts Larry Pfister,
chairman of the Videotex Industry

Association and vice president of
Time Video Information Services.
Single-purpose videotex systems,
Pfister continues, are spearheading
the penetration of business markets
for specific applications.

Product introductions for both
consumer and business applications
of videotex (two-way interactive
information transfer) and teletext
(one-way information distribution)
dominated the conference. Ameri-
can Bell Inc., for example, displayed
its new consumer videotex termi-

v .
—————

nal, the Sceptre, consisting of a
remote-control, QWERTY-layout
keyboard and a decoder/encoder
control unit. The terminal attaches
to a television set, enabling consum-
ers to dial up graphics and data
information on home television
screens.

Not surprisingly, Sony confirmed
expectations that it intends to play a
role in the U.S. market for videotex
and teletext products by unveiling
decoders compatible with the North
American Presentation Level Pro-

s - eSen Ha - et i . ey
This prototype videotex information system at the Detroit Renaissance Center helped Cableshare Ltd. win a $70,000 contract from Ford to

establish additional “Touch n’ Shop” interactive displays.
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IBM-PC-compatible
single board compulters.

$249 each!

In large OEM quantities.

Standard features Options

® 8088 (4.77 MHz) CPU keyboard port (IBM compatible) o external reset port, 2-pin connector ® 256K (total) bytes of RAM with parity
® 64K bytes of RAM with parity 1 parallel port, 34-pin connector ¢ 8 levels of interrupts ® 32K (total) bytes of EPROM

® 8K bytes of EPROM 5 expansion slots (IBM compatible) ® BIOS on ROM supports MS DOS, ® 8087 high speed math co-processor
.

2 serial ports, 50 to 9600 baud speaker port CP/M-86, concurrent CPM, and Qunix ® 4 additional 62-pin expansion slots
® 8 1/2" x 12" multi-layered board

& The name:
" Faraday Electronics
- Model 64. (FE 64)

; e Price: As low as $249
ach in large OEM quantities.
The evaluation price: $495 for
quantities less than 10.

We have capacity to meet large

P orders; and know what we've got to
"do to service OEMs,

If you want to get aboard now (no

pun intended,), you can get your evaluation

We are looking for
OEM'’s who have an imme- &
diate application for IBM PC
compatibility.

What we've got is an up-and-
ready-to-go-single-board com-
puter, identical in every physical
dimension to the cpu in IBM's
immensely popular Personal Computer.
Except it's better.

It has the same outside dimensions.
Same tooling holes, connectors and expansion

ports. But we've made it expandable from 64K units within a week by sending us a

to 256K on the board and provided two serial check or money order.

ports and a parallel port — [/O’s have If youre an OEM, and want more
to be added to the IBM PC with plug-in information , give us a call at
boards. The Faraday BIOS is designed | [ | (415) 961-0600. We'l tell you more
to give maximum compatibility with about the FE 64 and other Faradav
IBM appro;red software, under MS DOS products.

1.1, 2.0, CP/M-86, and Qunix. ﬂnﬂmmn

Faraday Electronics
1029 Corporation Way, Palo Alto, California 94303

IBM is a trademark of IBM Corporation. So is IBM PC. Qunix is a trademark of Quantum Software. MS DOS is a trademark of Microsoft Corporation. CP/M is Digital Research’s trademark
This entire ad is copyright (C) 1983 by Faraday Electronics. And it is all true!
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tocol Syntax for videotex and the
North American Broadcast Teletext
System for teletext. The new
decoders, the VDX-1000 and
TXT-1000, complement Sony’s other
decoders, sold in the U.K. since
1979, and the Trinitron videotex
terminal available in the U.s.

Radio Shack unveiled its VIS
videotex and office-information sys-
tem. Designed to operate with the
TRS-80 model 16B computer, the VIS
is priced at $13,700 to $36,100,
depending on the number of remote
terminals and host computer config-
urations required.

IBM Corp.’s announcement that it
would support both European and
North American protocols for
videotex may have finally laid to
rest any lingering problems with
technical standardization among
competing systems in the videotex/
teletext industry. NBC-TV quickly
followed up on the March decision
by the Federal Communications
Commission to adopt NABTS as the
standard for broadcast teletext. The
network is offering its affiliates 75
to 100 pages of advertiser-
supported news, weather, sports
and business reports, says Barbara
Watson, general manager for NBC
Teletext.

Panasonic Co. showed off a new
large-screen, rear-projection sys-
tem that it claims is compatible with
all personal computers and other
systems, including the IBM PC; 3279
and Displaywriter; the Digital
Equipment Corp. Rainbow, vT100
and vT125 units; the Chromatics
Inc. 1999; and the Ramtek Corp.
4027. A Panasonic representative
says the company is expected to
begin marketing a complete video-
tex/teletext system for $1200 to
$1700 in the first quarter of next
year.

Suppliers announced several joint
ventures as they looked for ways to
speed videotex and teletext services
into business markets. Genesys

NEWS

Group, the Canadian system archi-
tect of Telidon, and Macrotel, a
subsidiary of Empire Savings Bank
of America, issued a release that
described a telebanking service to
be introduced to approximately 50
Empire corporate customers. Exec-
utives will be able to perform cash
management, balance inquiries and
fund transfers from executive
workstations and personal comput-
ers. Genesys also announced that it
has reached a marketing agreement
with Mitsui, Japan’s third-largest
trading company, to market Telidon
in Japan and portions of Southeast
Asia.

Rockwell International and
Norpak Corp. announced a joint
venture for the development, manu-
facture and marketing of NAPLPS
and NABTS chip sets and decoder
boards for OEM customers. Decoder
boards ranging in price from $150 to
$250 are expected to be available in
mid-1984.

Although a company spokesman
declines comment, Cableshare Inc.,
a Canadian integrator of videotex
and page-creation systems, is said
to have signed an agreement with
Ford Motor Co. to place two
Microtex information-retrieval sys-
tems at the Detroit Airport and
Renaissance Center. The systems
will be used to display information
interactively about the 1984 Ford
Tempo automobile. The agreement,
valued at between $60,000 and

$70,000, is the first phase of a
project at Ford to place interactive
terminals at 4000 dealerships. The
total value of the program could
reach $30 million.

Business applications in the U.s.
for videotex and teletext systems
seem to be slowly moving out of the
prototype, preoperational phase.
But consumer applications for
information-retrieval technologies
are likely to remain dependent on
the widespread introduction of
personal computers into homes and
adapted through inexpensive decod-
ers or software packages for
videotex/teletext applications.

Some exhibitors observed a
marked difference in the goals of
attendees compared to those of
earlier conferences. This year,
attendees showed more interest in
applications and equipment pur-
chases. “Last year, 15 percent at
those here wanted to buy; this year,
50 percent are serious in purchasing
equipment,” remarked Herbert
Woods, Cableshare’s vice president
of the electronic marketing division.

But even some exhibitors at
Videotex ’83 were wondering
whether videotex/teletext technol-
ogies aren’t just solutions looking
for a problem. As a Panasonic
representative said, “Most of these
guys are hoping the marketplace
will come to them and tell them
what to do.”

—Stephen J. Shaw

system for the low-end 2250.

PRIME EXTENDS SUPERMINI LINE, CUTS PRICES

Prime Computer Inc. has expanded the high end of its Series 50 32-bit
virtual-memory superminicomputers with a single-stream machine called the
9950. Prime claims the machine provides 50 percent greater system-level
performance than the high-end multistreaming 850. Improvements include a
five-stage synchronous pipeline design and very-high-speed emitter-coupled-
logic circuitry. The 9950, packaged with 4m bytes of memory, a 300M-byte
disk drive, a tape drive, a system console and the Primos operating system,
sells for $392,500. The system has a maximum memory of 16M bytes and is
compatible with all machines in the 50 series. Upgrades are available. Prime
has also reduced prices on the 750 and 850 series and has introduced a new
intelligent communications subsystem as well as a compact streaming-tape
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The Perfect

Complement

DEI® introduces a new
dimension in magnetic
tape cartridges. Total stor-
age of data (at 6400 bpi/
fci) is achieved with 555
feet of high grade %" tape.

This offers the end-user
less expense for most
applications by providing
a lower cost per megabyte
than other media types.

Model 401555
High Density %" Cartridge

Forthe All New
Super Funnel

Based on the highly suc-
cessful industry standard
DEI Funnel, the Super
Funnel is a high capacity
start/stop, full function
tape peripheral using the
ANSI standard 450' and
the new 555' magnetic
tape cartridges. The Super
Funnel has the added
ability to read tapes gener-

DATA

ated at 6400 bpi with the
faster through-put rate

of 37.5 ips as well as read
and write at 8533 bpi.
with 50 megabytes of
removable storage. Con-
tact your local DEI office
or Representative.

Model 310044
Super Funnel

® Registered Trademark of Data Electronics, Inc.

10150 SORRENTO VALLEY RD.
SAN DIEGO, CALIFORNIA 92121
TELEPHONE (619) 452-7840

ELECTRONICS, INC. TELEX 69-7118 « TWX 910-335-1150

¥ % | i
| )
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'MICROCOMPUTER INPUT/OUTPUT BOARDS

FOR MULTIBUS
AND EXORCISER
COMPATIBLE
BOARDS...

NOBODY MATCHES
BURR-BROWN!

When you need I/0 boards, there is one place to
call. Burr-Brown.
SELECTION Over 35 boards compatible with Intel Multibus alone.. . .
30 with Motorola EXORciser, DEC LSI-11, and Zilog.
QUALITY Eachboard is made with the technical precision and reli-
ability that has become our trademark worldwide,
because every board is burned in at 70° centigrade for
120 hours. ‘ :
PRICE Youcan have the exceptional performance and selection
of Burr-Brown at a price that's competitive with anyone
~...and a full-year warranty to backitup.

INTEL AND NATIONAL MULTIBUS COMPATIBLE
Intel iSBC80 and 86; ICS80 and MDS800, National BLC80 and Starplex, and other Multibus Systems.

MODEL NUMBER DESCRIPTION
ANALOG INPUT

MP8418-PGA 15-channel Differential/3 1-channel single-ended, Fixed gain, 12-bit.

MP8418-PGA 15-channel Differential/31-channel single-ended,, Programmable Gain, 12-bit. /! <
ANALOG INPUT/OUTPUT

MP8418-A0

15-channel Differential/3 1 -channel single-ended input, Fixed Gain, 12-bit. 2-channel output, = 10VDC, 12-bit (individual DACS)
15-channel Differential/3 1-channel single-ended input. Programmable Gain, 12-bit. 2-channel output, * 10VDC :

MP8418-PGA-AO
: ANALOG OUTPUT i

MP8316-1 16-channel 0-20mA, 12-bit (common DAC).
MP8316-V 16-channel =+ 10VDC, 12-bit (common DAC).
SPECIAL PURPOSE INPUT
MP8430 16-channel RTD 3-wire (100 ohm or 1000 ohm).
DISCRETE OPTICALLY ISOLATED INPUT
MP810 24-channel Dry-Contact Closure, 1.5mA Wetting Current at 24VDC.
DISCRETE REED RELAY OUTPUT
MP802 32-channel Relay, 0.5A at28VDC
DISCRETE INPUT/OUTPUT
MP830-72

72-channel TTL levels. User configured in 8-channel increments of inputs or outputs.
MOTOROLA EXORCISER COMPATIBLE

Motorola Exorciser, Rockwell System 65 and Synertek Systems.

ANALOG INPUT

MP7217 16-channel, single-ended, Fixed Gain, 12-bit.
ANALOG INPUT/OUTPUT

MP7432-A0 32-channel Differential/64-channel single-ended inputs, Fixed Gain, 8-bit. 2-channel output, + 10VDC, 8-bit (individual DACs)..
DISCRETE OPTICALLY ISOLATED INPUT

MP710 24-channel Dry Contact Closures, 1.5mA Wetting Current at 24VDC. / ; = : b S
DISCRETE REED RELAY OUTPUT

MP702 32-channel relay, 0.5A at 28VDC,

DEC LSI-11 COMPATIBLE .
LSI-11,-11/2, -11/23 PDP 11/03, 11/23 : ; R =l
ANALOG INPUT <

MPI1216-PGA 16-channel Differential/32-channel single-ended, Programmable Gain, 12-bit.
ZILOG Z80 COMPATIBLE Z90, MCS

ANALOG INPUT/OUTPUT
MP2216-A0

16-channel Differential/32-channel single-ended inputs, Fixed Gain, 12-bit. 2-channel = 10VDC
outputs, 12-bit (individual DACs)

BURR-BROWN®

plutions Today.

1115
F s



FUTURE BUSINESS PARTNERS

AT COMDEX/EUROPE '83.

The only exhibition and Visit COMDEX/EUROPE  relationship was available in
conference organized exclusively and meet more than 250 key Europe. We did notinvite end users
for all European distributors and producers of the kinds of products to attend and we created a
dealers who sell computer you sell... more than 250 good business environment unmatched
hardware, software and related business opportunities to increase by any other exhibition in Europe.
products and services. your profitability. Now COMDEX/EUROPE

If you are in business as And you can also attend s returning to Amsterdam for its
o Dealer @ System Integrator 7 important sessions dealing with  2nd annual appearance and we
e System House e Value Adder trends in the computer industry anticipate a much larger roster of
e Computer Wholesaler and how they may affect your exhibitors and a larger and even
o Computer Retailer e Computer  business. more enthusiastic attendence.
Boutique e Computer Department Last year COMDEX/
e Franchise Holder e Distributor EUROPE made its initial appear- For more information:
o Office Machine/Product Dealer  ance in Amsterdam and was Telephone (617) 449-6600,
e Manufacturers' Representative  enthusiastically received. Forthe  Telex 951176 e TWX 710 325 1888
e Commercial OEM @ Computer  first time a computer exhibition or
OEM e or related service and conference totally focused on
business! the vendor - distributor/dealer complete and return the coupon
COMPEXcalls tHeserompanicaistessaliie = 28, e Ry e e i _l

Independent Sales Organizations (ISOS). [—
& 'COUPON
COMMPER/EUROPE’83 | ..

|

|

I

. I

24-27 October 1983, The RAI Exhibition Centre | Company name: |
I

I

|

I

I

Amsterdam The Netherlands j-Companyaddius:
| City/State/Zip:
|

Another presentation from Telephone: Telex:
N.Z|THE
D”% INTERFACE | Mail to: COMDEX/EUROPE, Registration Department,
£ _GROUP, Inc. i 300 First Avenue ® Needham, MA 02194 6
World's leading producer of computer conferences and expositions. L _I
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“I wish Id known about it before
-

my problems began...its
the Clary UPS solution.”

@ .

Write or phone. We've got the

Wherever you install a computer best in lease terms, delivery, and ser-
system you need continuous, clean and vice. It’s one sure way to make prob-
well regulated power — Clary’s got lems disappear. Clary Corporation,
the Uninterruptible Power Solution. 320 West Clary Avenue, San Gabriel,

You'll get Clary UPS protection CA 91776, (213) 287-6111. TWX
from disruptive, annoying and costly 910-589-3369.
power disturbances, including -L
blackouts. -

Day after day, year after year the
same Clary UPS blocks your power
related problems. Everything from
lost data amd program reruns to pro-
cess interruptions, malfunctions and
user complaints.

Clary, specialists in the interme-
diate UPS field, offers you 26 dif-
ferent models of their advanced
designed UPS. Choose from 750 VA to
30 kVA capacity with built-in flexi-
bility to meet your specific needs.

And, its new design means quiet,
smooth operation for any working

environment.
CIRCLE NO. 49 ON INQUIRY CARD
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CORPORATE AND FINANCIAL

Centronics looks for revival
with new line printer

After two years of financial woes,
Centronics Data Computer Corp. is
showing signs of recovery that
might return it to a leading position
in the printer industry. The
Hudson, N.H., company recently
posted its first profitable quarter

since 1980, has gained added muscle
through a Control Data Corp.
investment and is attacking the
impact printer market with several
new products.

Although sales during the period
ending April 38 were up $2.2 million

over the previous quarter, they
resulted in a slim $204,000 profit,
reversing the $5.1 million loss
shown for the previous quarter.
“We have been trimming our
company down and increasing our
productivity while maintaining basi-
cally a consistent sales level,”
asserts Centronics president John
Tincler. He explains that the swing
of $5.8 million from the previous
quarter reflects the positive effects

A column for guest experts to speak out

By Thomas R. Billadeau,
Office Systems
Consulting Group Inc.

There has been controversy over
the past several years about whether
microcomputers with good word-
processing software would overtake
dedicated word processors. Until
very recently, however, it seemed
that this would not occur because
microcomputer word-processing
packages were difficult to use and did
not compare in functionality with
dedicated word-processing systems
and because microcomputer hard-
ware was not designed to support
typing.

Things have changed recently, at
least on one count. Several vendors
now offer word-processing packages
that run on microcomputers and that
make them equal to or better than
dedicated word processors. NBI Inc.,
which has been in the dedicated
word-processing market for some
time, now offers software to run on
the IBM PC. A new company, Samna
Corp., offers a package that runs on
the 1BM PC and several other popular
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The impending death of
dedicated word processors

microcomputers. Samna Word puts
many dedicated word processors to
shame.

The hardware problem still exists;
microcomputer keyboards are not
designed to accommodate typists
comfortably. However, I contend
that with the software problem
solved, the hardware will soon
conform. Industry estimates show
that 15 percent of the buyers of office
word processors purchased micro-
computers for word processing last
year. But that number may double
next year. Long-term market projec-
tions must be adjusted accordingly
because microcomputers are half the
price of word processors.

The Office Systems Consulting
Group Inec.’s research shows that
dedicated full-function word proces-
sors will have to sell for less than
$6,000 to compete effectively with
word-processing packages on micro-
computers. That may have started
with 1BM Corp.’s cutting Display-
writer prices by approximately 25
percent. Other vendors are apt to
follow suit.

If the microcomputer can perform

Thomas R. Billadeau /s president of The
Office Systems Consulting Group Inc.,
Cambridge, Mass., which performs ex-
tensive market research and competitive
analysis. Mr. Billadeau also serves as
editor of the Automated Office Systems
newsletter.

word processing equal in function to
and substantially lower in cost than
dedicated word processors, then who
will purchase dedicated word-
processing systems? Those who want
the product support associated with
dedicated word-processing vendors
will in the short term continue to buy
dedicated word processors. However,
microcomputer vendors know that
word-processing users require a high
level of support, and the vendors will
take the necessary steps to help
customers better support them-
selves. Customers want support, but
they are not willing to pay an
unlimited amount of money for it.
They may be willing to accept
alternatives to traditional support.

However, some dedicated word-
processing vendors feel that their
products will survive no matter what
happens in the microcomputer mar-
ket. Companies like Lanier Business
Products Inc., cpT Corp. and
Dictaphone are basing their projec-
tions on old data. If they don’t soon
face the facts, they won’t be around
to face the facts.
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of numerous cost-cutting and con-
solidation programs that have been
implemented in the past two years.
Sales of $43.7 million for the
quarter represented a healthy gain
compared to the same quarter in
1982, which saw sales of $26.3
million. The loss in the comparable
quarter of 1982 was $2.1 million.
Centronics’ archrival, Datapro-
ducts Corp., whose sales for the
same period were $71.3 million, had
a decline of more than 38 percent
from the year before. But Datapro-
ducts managed to post significant
improvements in its bottom line (up
$2.8 million from the same quarter
last year), which Dataproducts
president Charles Dickinson attri-
butes to productivity programs.
Just how much Centronics has to
cheer about in having edged into the
black for one quarter is questionable
—particularly as the figures repre-
sent sales of some products Cen-
tronics is now replacing. Success
over the coming quarters will
depend largely on the products the
company is now bringing to market.
For example, in upgrading its

Printstation 350 series of high-end

High-quality print was top priority in the
design of the Centronics Linewriter 400
band printer. The company expects to garner
significant OEM contracts for the printer.

CORPORATE AND FINANCIAL

serial matrix printers with three
models introduced in May, Centron-
ics may get the jump on Datapro-
ducts with its M series heavy-duty
serial printers. The Linewriter 400,
Centronics’ newest line printer,
may be even more significant to the
company’s future in that it repre-
sents the fruits of Centronics’
connection with Control Data Corp.

CDC, which last year purchased 35
percent of Centronies’ stock,
brought both capital and its
line-printer expertise to Centron-
ics. As part of the stock purchase
price, Centronics acquired CDC’s
former Rochester, Mich., printer
operation, which has become Cen-
tronics’ Line Printer Division. The
purchase “immediately cut our
debt-to-equity ratio from 2:1 to 1:1,”
remarks Neil Kleinfeld, Centronics’
vice president of marketing and
planning. “Even while we were
cutting cost, we were still able to
increase R&D spending from 4 to 7
percent of our budget. We also
acquired years of experience with
band-printer technology, and the
Linewriter 400 is the result.”

Top priority in the design of the
Linewriter 400, which will be
followed by the Linewriter 800 this
year, was print quality. “We
questioned our existing customer
base very closely about what they
wanted in the next generation of
line printers,” Kleinfeld comments.
“Print quality was what they
mentioned the most, even more
frequently than reliability.” To
improve print quality on the
Linewriter 400, Centronics adopted
a linear array of hammers to ensure
right-angle strikes between the
hammer and the paper. Other
technical improvements, Kleinfeld
notes, were made possible by
essentially reducing band speed. He
explains that by adding characters
while slowing the band’s rotation,
Centronics achieved a faster dwell

time when the hammer strikes the
paper. The improvements allow the
printer to average 400 lpm, with a
top speed of 500 lpm.

As soon as Centronics announced
the Linewriter 400, they made
public their first sales contract for
the new product—a one-year,
$500,000 deal with M/A-Com Sigma
Data, Rockville, Md. Centronics
officials predict that the Linewriter
series will garner several major
OEM contracts in the next few
months.

—Edward S. Foster

Financings

Digital Sound Corp., Santa
Barbara, Calif., a manufacturer of
an analog-to-digital conversion sys-
tem for speech recognition, has
received $2.5 million in venture

funding to develop office-
automation and telecommunications
products.

Ferranti High Technology Inc.,
New York, a subsidiary of Ferranti
Ple, London, has been formed to
invest in U.S. companies. Ferranti
expects the funds to provide the
companies with technology or
products for marketing in Europe.
Ferranti has also received $12
million from the U.S. government
under the Small Business Invest-
ment Act of 1958 and has $3 million
of its own. Individual investments
from the government funds are
limited to $600,000.

Sydis Inc., which produces the
VoiceStation office-automation sys-
tem, has received $10 million in its
second round of venture financing.
New investors include General
Electric Venture Capital Corp. and
Citicorp Venture Capital Fund Ltd.
Sydis, San Jose, Calif., received
$2.75 million in its first round in
March 1982.

Tabor Corp., a producer of
8%s-inch microcomputer floppy disk
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It's easy
o make points

when

“name but a few. You can gen- f
~ erate superior architectural

elevations, contour maps,
circuit-board layouts and
assembly drawings quickly
and accurately on bond,
vellum or synthetic media.

BAUSCHS&LOMB @)

houston instrument division

”

yourTe a pro.

R g T A

mized pen ballistics enable
you to create plots of high pre-
cision and surpassing quality.

*suggested US retail $2,995
CIRCLE NO. 50 ON INQUIRY CARD

<

800-531-5205 if outside

Texas. In Europe contact
Bausch & Lomb Belgium NV,
Rochesterlaan 6, 8240 Gistel,
Belgium. Tel 059-27-74-45,
tlx 846-81339.



ADAPTEC’S
PIPELINE TO
PERFORMANCE

Break the 1/0 Bottleneck With High Performance
Winchester Controllers for $150.00. Or Less.

Wrench Open Your System’s Performance. Adaptec’s ACB-4000 Winchester disk
controller is the highest performance, lowest cost small disk controller available today.
Period. Features like non-interleaved operation provide up to four times the
performance of competitive controllers in I/O operations. Sector-level defect
skipping slashes seek times while yielding more usable disk capacity. And
since Adaptec controllers offer

extended SASI/ANSI SCSI

Bk compatibility, they are more
flexible and easy to
% i integrate. So getting

your 8/16-bit

system to

| more than a
| pipe dream.



Your Pipeline To Profits. At
$150.00 in large OEM quantities,

the ACB-4000 is not only the lowest
cost, but also the most cost effective
complete controller solution available
today. SASI/ANSI SCSI compatibility
provides a number of important benefits
like reduced system design time, and
device independent operation. ACB-4000
power consumption is only about half of
competitive controllers’, further saving you
time and money. But just as important, the
ACB-4000 provides a direct, easy upgrade path to our multi-user system controller, the
ACB-5000. So your present system is also your pipeline to the future.

The Best You Can Make ... Or Buy. The ACB-4000 solution is also available as a
3-chip set, the ACS-4000, with complete software, PCB design and manufacturing
information. That means you can drive board costs way below $150.00 by taking advan-
tage of your high volume manufacturing economies. And of course, we’ll be happy to
provide complete ACB-4000 boards while you are ramping up production.

A Great Connection. For more information about Adaptec’s high performance family
of host adapters, Winchester controller boards, chips and chip sets, connect with
Jeft Miller, Director of Marketing,
(408) 946-8600. Or write Adaptec, s
1625 McCarthy Boulevard, @] ada piec, lnc-
Milpitas, CA 95035. h
The best controller connection
you can make ... or buy
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drives, has completed its third
round of financing. The Westford,
Mass., company received $6.3

million from a group that includes.

Oak Investment Partners and L.F.
Rothschild.

In transition

Docutel/Olivetti Corp. has sold
its service operation to TRW Inc.
and Applied Technology Ventures
for approximately $13 million. TRW
will provide service for all Docutel/
Olivetti products marketed directly
by Docutel/Olivetti’s Financial Sys-

tems Division. The field-
maintenance operation of the Office

Products division will be shared by
TRW and ATV.

Distribution/service
deals

Prime Computer Inc. has ac-
quired worldwide exclusive market-
ing rights to the LOCAM computer-
aided process-planning system from
British developer Logan Associ-
ates Inc., Henley-on-Thames, En-
gland. Prime says LOCAM is aimed
at discrete-manufacturing environ-
ments, and Logan will continue to
develop the product as well as
provide training and support....
Mead Data Central, Dayton, Ohio,
and 1BM Corp. will jointly market
access to the Mead legal, financial,
news and general-information data-
base for the 1BM pC, Displaywriter
and 3101 terminal....Codex Corp.
has signed a five-year OEM contract
to sell and lease Ungermann-Bass
Inc.’s Net/One LAN and CMX cable
multiplexer....Info-Data Inc. will
market its vertical software packag-

es with Zentec Corp.’s 2020
multiuser microcomputer system

that runs XENIX.

Wet ink

The Data Recording Instrument
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Co., Staines, England, is acquiring
exclusive European manufacturing
rights to 5%-inch Winchester disk
drives from at least three Uu.s.
companies. They include DMA

Systems, Santa Barbara, Calif.,
New World Computer Co., Irvine,
Calif., and possibly Maxtor Corp.
(for its 140M-byte drive). A fourth
deal would give Data Recording
Instrument outside-U.S. manufac-
turing rights to a half-height,
3Y%-inch, 40M-byte drive from an
unnamed West Coast com-
pany....Drivetec Inc., San Jose,
Calif., has signed a two-year, $3.1

million contract with Soroc Data
Systems Inc., Anaheim, Calif., to
buy Drivetec’s 3.8M-byte 5%i-inch
floppy disk drive....Maxtor, also of
San Jose, will supply its 140M-byte
5%-inch Winchester disk drive to
Convergent Technologies Inc. for
use in Convergent’s Megaframe
MC68000-based microcomputer sys-
tem. Value of the contract is
estimated to be as high as $20
million....Mitsubishi Electronics
America Inc., Torrance, Calif., in a
three-year, $10 million contract,
will provide the Sperry Corp. with
8-inch floppy disk drives.

91



17,
381 WORDNS O

o>




F FREE ADVICE
ON STREAMERS.

What Archive knows about Winchester back-up could fill a book.
Specifically, a free 176-page book. One that covers almost everything
you could possibly want to know about Y-inch
streaming tape drives and other back-up
devices.

It's all there: Mass storage principles.
Winchester technology. System considerations.
Flexible disks. Disk-tape storage. Software.
And of course, there’s a thorough discussion of
Y-inch streaming cartridges and drives.

Who else but Archive could offer you so much good advice? After
all, we've shipped more streaming tape drives than anybody else.

What's more, Archive and the R T 0 o e e e S |
rest of the streaming tape industry | FREE!

have now adopted universal stan- | STREAMING TAPE I

dards for Interface (QIC-02), Format | HANDBOOK. |

(QIC'24), and Cartridge Specs. Our | T receive your copy, |

P book is the first systemdescrip- | [niion/avnet. 19515 s |
tion basedon these standards. | sartiasnre. o4 |

TO recere your free | Or call Hamilton/Avnet now. - I

, streaming handbook, fillout [name_ I
- I
I

I

I

I

I

I

the coupon and return 2
i s ompany
it to Hamilton/Avnet, our | agdress

national distributor. You'll  lcity_— State____Zip
ITeIephone ( ) T

receive your book in 4 to 6 weeks.
For a faster response, call your

nearest Hamilion/Aunet distribufor. 1 Smnieeebives. e

OI’ CaII (213) 615 3900 (714) 641-0279 Telex: 4722063 Domestic Telex: 183561

CORPORATION ¥
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I [0 Send me my free book. [0 Send an Archive sales
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“If you want to do OEM
computer business in the U.S,
youd better go to the Invitational
Computer Conferences 1n

Boston, Dallas, Minneapolis,
Orange County, Washington, D.C.,
Los Angeles, Ft. Lauderdale,

..We do!”

xperienced marketing manage-

ment knows that the best way
to reach the technical decision
maker/buyer is to meet him where
he lives and works, demonstrate
operating equipment and provide
him with the technical informa-
tion he needs. Over the past 12
years successful marketers have
found the Invitational Computer
Conferences to be the most cost-
efficient, effective method of
covering their U.S. computer
industry customer base.

The exclusive, one-day, OEM
conferences will be held in ten
major market areas throughout the
United States and are attended
by a select, invited audience of
OEM’s, systems houses and quan-

Cip , Inc.
OEM Marketing Division

tity end users. Guests can attend
a variety of technical seminars
and view operating displays of the
newest computer and peripheral
equipment. The informal setting
makes it easy to meet with poten-
tial customers one-on-one and
the simple table-top displays keep
exhibit costs at a minimum.

Exhibit your products at the
Invitational Computer Conferences
with these top companies:

1983-1984 Series

Sept. 13, '83  Newton, MA
Sept. 29, '83  Minneapolis, MN
Oct. 18, '83 Valley Forge/

Philadelphia, PA

Oct. 20, '83  Washington, D.C./
Vienna, VA

Nov. 8, '83 Houston, TX

Nov. 10, '83 Dallas, TX

Jan. 9, '84 Irvine, CA

Feb. 7, '84 Ft. Lauderdale, FL

Feb. 28,'84  Los Angeles, CA

Mar. 1, '84 Palo Alto, CA

For more information call or write:
B.J. Johnson

& Associates, Inc.

3151 Airwqy Ave. #C-2 \ 4

CostaMesa, CA 92626 1 MR
(714) 957-0171 A J

Adaptive Data & Cynthia Peripheral
Energy Systems Corp.

Amcodyne, Inc. Dataram Corp.

Amlyn Corp. Digital Equipment

Anadex Inc. Corp.

Archive Corp. Dysan Corp.

AVIV Corp. EXO Corp.

Braemar Computer Fujitsu America,
Devices, Inc. Inc.

Cipher Data IBM Corp.

Products, Inc.
Control Data Corp.

Integral Data
Systems, Inc.

International Pertec Peripherals

Memories, Inc. Corp.

Iomega Corp. Pioneer Magnetics,
KENNEDY Inc.

An Allegheny Priam Corp.

Int’l Co. Printronix, Inc.
Maxtor Corp. Quantum Corp.
MegaVault Qume Corp.

Micro Peripherals Raymond

Inc. Engineering,

NEC Information Inc.

Systems, Inc. ROSSCOMP Corp.
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Seagate Technology  Universal Data
Spectra Logic Corp. Systems

Tabor Corp. Vermont Research
Tandberg Data, Inc. Corp.

Tecstor, Inc. Vertex Peripherals

THORN EMI
Technology, Inc.
Telex Computer

Corp.
Wilson Laboratories,
Inc.

Products, Inc. World Storage
Trilog, Inc. Technology
3M Data Recording = Wangtek

Products Xylogics, Inc.
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Retro-Graphics, DEC ReGIS,
and Tek 4010/4014.

ReGIS™ or 4010/4014 graphics capability? Simply put, the only decision to make is Retro-

The one, Tektronix® 4010/4014, is the industry standard Graphics. With ReGIS and 4010/4014 compatibility and
for scientific and engineering graphing. While the other, DEC field support.
ReCIS, developed and fully backed by DEC™, is a front- Call today or clip and mail the coupon for the full pic-
runner both in business graphing — and as a protocol ture from a Retro-Graphics dealer.
with a big future. Tringe

Until now, developing graphics meant a choice be-
tween the two.

Retro-Graphics makes the ﬁw
decision for you.
Our DQ650-Series Retro-Graphics —
with new ReCIS option — now de-
livers both 4010/4014 and ReGIS com-
patibility. In 800-by-480 resolution. On
DEC's family of VDTS, including the
VTI00™ and VT102™. With full backing
by DEC field service.

In short, with your Retro-Graphics up- /é
dated DEC terminal, you have a bit-map :
graphics display that is compatible with
your existing Tek® software library or any
operating program that contains ReGIS
protocol.

Retro-Graphics. Now backed by

DEC field service.

Installed in more than 25,000 sites, Retro-Graphics has
been delivering Tek features to DEC terminals for years.
In fact, the popularity of Retro-Graphics is so wide-
spread, domestic DEC field service is offering a variety of

service programs for Retro-Graphics updated DEC dis-
plays.

This means the level of support available for your up-
graded DEC terminal is now superior to any offered by
DEC-terminal emulators and independent graphics-
terminal manufacturers.

L8 K B B B N B § |
MMS 9/83

CLIP AND MAIL TO:
Digital Engineering
630 Bercut Drive

Dept. 217

Sacramento, CA 95814

[0 Send information on Retro-Graphics with ReGIS
and 4010/4014 compatibility

O Arrange an informative demonstration

NAME
TITLE
COMPANY
ADDRESS
CITY STATE ZIP
TELEPHONE ( )
L-------------

en DIGITAL
=>m=m ENGINEERING

630 Bercut Drive, Sacramento, CA 95814
(916) 447-7600 Telex: 910-367-2009

Retro-Craphics is a registered trademark of Digital Engineering, Inc. © 1983 Digital Engineering, Inc.
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Zilogs new System 8000
speaks seven languages.

Fluently!

Now, there's a microcomputer
that speaks seven high-level
languages at a price that won't
leave you speechless.

The Zilog System 8000
Model 11 is a general purpose,
time-sharing computer that
features the powerful UNIX*
operating system, with
enhanced System III capabilities.
It is especially attractive to
OEM’s since all the software
needed to make programming
more productive is of the high-
est quality, and is accompanied
by superb documentation.

For example, commercial
users can select from high-level
COBOL and BASIC business
languages; systems program-
mers can select C, Z8000 assem-

bler and PLZ/SYS; technical
users can opt for FORTRAN 77
or Pascal. Inside the Model 11
are the high performance VLSI
components you've come to
expect from Zilog. Each 8-user
system is equipped with 256 KB
of parity memory and an 18 MB
Winchester disk for on-line
storage. Optional ECC memory
and additional disk storage
capacity are offered. We also
provide clear, easy to follow
manuals, comprehensive train-
ing and dependable field
technical support.

Zilog's new System 8000.
Priced at just $14,950, it is the
powerful entry level system
that speaks like a mini for
micro prices.

CIRCLE NO. 56 ON INQUIRY CARD

To find out more about the
System 8000 product family,
call our toll-free number 800 -
841-2255. Ask for your free
copy of the Zilog “Blueprint for
Success” kit and poster. The kit
contains detailed information
about Zilog's unique OEM

opportunities.

INTERNATIONAL
Paris 33-334-60-09 Munich 89-612-6046
London 44-0628-39200 Tokyo 03-587-0528

*UNIX is a trademark of Bell Laboratories. Zilog
is licensed for System I1I by Western Electric, Inc,

Zllog

Pioneering the Microworld.

An affiliate of EXXON Corporation
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INTERNATIONAL

Japanese independent software vendors push
joint efforts with hardware makers

Software firms wishing to sell
successfully to Japanese business
users must supply packages for the
Kanji characters used in business,
say Japanese industry participants

Japanese independent software
vendors (ISVs) are making a major
push to upgrade the quality and
usability of business application
packages in their domestic market.
However, they face obstacles as
large as, but different from, those
faced by U.S. suppliers selling
software to Japan. An estimated 50
percent of microcomputers in Japa-
nese businesses are not used
because of software that doesn’t
work. More than 10 multiproduct
firms as large as I1BM Corp. started
the Japanese microcomputer indus-
try, and they choose to retain
proprietary operating systems. This
makes standardization almost im-
possible. In addition, Japanese
software documentation is generally
inadequate. Another obstacle is that
most software programs are custom
written. Last but not least, there is
littie cooperation between 1SVs and
computer manufacturers.

MINI-MICRO SYSTEMS/September 1983

(see “The challenge of Japanese
Kanji,” Page 98). This means that
7-bit ASCII programs must be
rewritten to handle the 3,000 Kanji
characters used in business and

SOFTWARE REVENUES IN JAPAN*
Information Industry Software  Computing Services
A B Cc A B c A B c
Computing services 328 117 119] 38 43 129563 121 119
Batch services (28) (102) (11) | (3.5 (3.7) (11.9) |(47.8) (10.7) (11.0)
On-line services 48) (21) (18) | (0.3) (12.7) (30.2) (8.5,)‘ 21.3) (17.8)
Software development 332 272 2671612 259 971 107 335 253
Software product sales 15 337 238] 32 291 204} 02 1249 —
Imported software product ‘
sales (0.4) (6.11) (56.6) | (0.8) (51.2) (51.8)] (0.1) 385 (—)
Other services 98 1583 153 1 142 131 153] 62 196 155
Data punch 57 A6 723 3ar 38 96} 13 5 63
Hardware sales 8 527 36 58 344 228 61 703 511
Others 1 7t 141 81 107 154] 132 62 1356
Total 100 ‘181 177} 100 212 22} 100 187 146
*As percent of 1981 total software sales. A is percent of total sales, B is growth rate against
previous year, and C is growth rate from 1979 to 1981. Figures in parentheses are not included
in totals. (Source: Japan Software Industry Association, Software AG Far East)
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about 200 special symbols. Addi-
tionally, suppliers must incorporate
functions into their software for the
different business practices in
Japan, emphasize Japanese soft-
ware-development firms.

Japan’s Microcomputer Software
Association (MSA), comprised of 40
firms, is spearheading the effort to
upgrade software quality and edu-
cate users. Figures compiled by
Itsuo Uematsu, a member of the
board of directors of Japan Soft
Bank, Tokyo, a large 1SV, show that
6,611 packages, of which 2,005 are
game packages, were sold among
the MSA’s membership by March.
The second highest category sold—
1,253 packages—is education and
evaluation/test software. Utilities
and operating systems, supplied
primarily by hardware members,
accounted for 1,118 packages. The
association’s members thus want to
refocus sales from games to
business packages.

Only 35 percent of the associa-
tion’s membership has packaged
software for business, most of which
is distributed on 8-inch diskettes.
Kazutaka Yano, general manager of

INTERNATIONAL

"BGBBB-BGGB.Q -
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Katakana keyboards are used to input Japanese words phonetically. A dictionary then

translates the Katakana to Kanji character symbols in a word-processing system.

association member CSK Software
Products, Tokyo, estimates that
sales of packaged software in Japan
are about one-tenth as much as
software sales for personal comput-
ers in the United States, which total
about $850 million per year. He also

:imates that more than 90 percent
of the packages in Japan are for the
hobbyist market. “The association is
not happy with the hobbyist
concentration,” he claims. The
reason, he says, is that hardware
and software companies are not
working together for users to know

(understand) software for business
use.” He points out that this is not
the case in the United States. About
1 million small- and medium-sized
Japanese businesses need ISV-
produced software, according to
figures from the Japan Information
Processing Development Center.
Although hardware suppliers de-
velop operating systems, they have
recently begun subcontracting ap-
plication packages to 1Svs. There
are about 180 ISVs in Japan, led by
Computer Services, which has 4,000
employees and annual sales of 30
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Large System Tape Performance
In A Small System Design

A 6250 bpi tape subsystem at traditional 1600 bpi prices.

Storage Technology’s new 2920
OEM Magnetic Tape Subsystem pro-
vides large system GCR tape perfor-
mance at prices in tune with today’s
small systems.

Whether you‘re off-loading a disk
drive or performing a sort/merge, the
2920 performs equally well without
special software modifications or time
consuming repositioning.

Microprocessor adaptive controls
eliminate the need for routine main-
tenance. Further cost-of-ownership
savings accrue from a 5000 hour MTBF.

System throughput is assured by the
2920°s full start/stop capability and
its very fast 5.0 millisecond nominal
start time.

Using 6250 bpi (GCR) format, a tape
library can be reduced in size by up
to 70% while dramatically improving
data reliability.

Mixed format libraries can easily be
accommodated by the 2920’s standard
dual-density features (both 1600 bpi PE
and GCR).

Automatic tape threading provides ease
of operation, saves time and extends
tape life.

An innovative mechanical design,
extensive LS| and an integrated
formatter/controller are the component
parts that make the 2920 what it is—a
low cost, start/stop, high-performance
tape subsystem. Priced at $6779*—the
2920 can perform for you. For additional
information, call us at (303) 673-4066 or
mail the following:

*OEM quantity 100 over 24 months.

=k
Storage Technology

Send me more information on Storage
Technology’s 2920 OEM Tape Subsystem.

Name.

Function

Company
Address.

Zip.

My needs can‘t wait. Please have an OEM representative call me
immediately. Telephone

Mail to: Storage Technology Corporation
OEM Marketing, Mail Drop 3N
Louisville, Colorado 80028
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billion yen (about $130 million) for
mainframe and microcomputer soft-
ware. About 10 percent of sales are
microcomputer software packages.
Most subcontracts from hardware
suppliers are for existing hardware,
Yano adds, but he would like the
work to expand to prototype
hardware.

A large task for 1Svs is to educate
potential buyers about the value of
software. Bill Smale, executive vice
president of Software International
Inc., Tokyo, notes that because
large multiproduct companies start-
ed the microcomputer industry in
Japan, some Japanese users have a
“mainframe mentality”: software is
a “giveaway.” “Software is begin-
ning to show signs of improvement

INTERNATIONAL

Bill Smale, executive vice president of
Software International (right), believes
Japanese software should be developed
in Japan, where software houses under-
stand business practices and Kanji
characters. Toshihiko Funayama, execu-
tive vice president of the company, is at
left.

as a purchasable product,” he
observes. The mainframe (higher
priced sale) orientation shows in the
revenues generated by software in
Japan. According to Kazuro
Fujimoto, president of the Japan
Software Industry Association and
Software AG of Far East Inc.,
Tokyo, only 3.2 percent of revenues
for 1981 from Japanese software
houses were for off-the-shelf pack-
ages, while about 61.2 percent was
custom-made software.

Because most Japanese business-
es use standalone microcomputers,
word-processing and spreadsheet
packages are more popular than
database packages. But the MsA,
along with Software AG and
Software International, are making

B2

SlzE50E]

Epson’s QC-10 and QC-20 word processors have a 31-by-96-character Kanji table to allow generation on screen of at least 2,976 characters,

a Japan Industrial Standard number.

100
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LET OUR ROBOT'S FINGERS
DO YOUR HANDLING

AND OUR IC-475 DO YOUR
DISKETTE COPYING —

INITIALIZING — TESTING

FOR FAST — ACCURATE — AUTOMATIC — GENTLE
PROCESSING OF YOUR DISKETTES

The Robotic Disk Handler

The RDH will effectively enhance the processing of dis-
kettes in companies involved in media manufacturing —
initializing and/or copying diskettes.

® Your operator is free to perform other tasks — The
RDH loads and unloads up to 100 diskettes, unattended.
® Decrease your loss of diskettes due to damage in
handling — The RDH will handle your diskettes very
gently as it simulates the action of a human hand.

® Your need for two systems is eliminated — The
RDH converts froman 8’ toa 5 1/4’’ operation in just 2-
4 minutes.

SALES/SERVICE CENTERS
AROUND THE WORLD

Contact your nearest ADC branch office and
discover more benefits that are provided by these
two systems:

The IC-475 Initialize/Copy System

® Save time and money — Copy on one revolution —
verify on the next — and step on the third. Nothing is
faster! That’s less than 25 seconds for a 5 1/4°” s/s disk
and less than 40 seconds for an 8”’ s/s disk. This saves
you production time and costs.

® Increase your customer base — ADC has an unparal-
leled format library of well over 200 for your selection.
Add formats as needed, increasing your capability to
service more customers.

® You need only one system — Our IC-475 handles 8,
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headway in educating users in the
need for database packages. Soft-
ware International is the sales
representative of dBASE II in Japan,
and Software AG recently intro-
duced its Intes database manager
there. Intes supports 4,096 Kanji
characters on a 16K-byte ROM
board, and can be used with
Mitsubishi Corp.’s Multi 16 micro-
computer attached to an IBM
mainframe. The multifunctional
package, explains Mizuo
Nishibayashi, a system analyst at
Software AG, includes functions for
remote terminal linking of the
microcomputer, file-transfer func-
tions and graphics. The software
also runs under the CP/M-86
operating system.

Additionally, MicrorRiM Inc.,
Bellevue, Wash., signed a joint-
marketing agreement with
Mitsubishi and B-CON System Inc.
to market MicroRIM’s relational-
database software in Japan. B-CON
will convert MicroRIM software to
Japanese. B-CON and Software AG

INTERNATIONAL

Kazuro Fujimoto, president of the Japan
Software Industry Association, notes that
most software packages sold in Japan in
1981 were custom made, and only 3.2
percent were off the shelf.

are affiliated companies. The effort
to standardize operating systems
has been quelled by hardware
manufacturers wishing to retain
their proprietary operating systems
and customer base. Software Inter-
national’s Smale estimates there are
only about 25,000 installations of
CP/M and CP/M-86 in Japan, and few

Renewed trade act triggers
U.S.-Europe export row

International trade in computers
and other high-technology equip-
ment is the basis of a disagreement
between the U.S. government and
the Common Market. Because the
1979 Export Administration Act
(EAA) expires on Sept. 30, Common
Market officials in Brussels, Bel-
gium, fear that the new act now
progressing through Congress will
reinforce rather than diminish the
most offensive aspect of the
EAA—extraterritoriality for the
United States.

The EAA restricts shipments of
U.S.-originated high-technology
products to the Soviet bloc and
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other politically sensitive areas. The
act empowers the president to block
export of some products to those
countries considered foreign-policy
and national-security risks. The act
also enables the president to control
the trade of overseas subsidiaries of
U.S. companies and U.S. products
and technologies traded by foreign
companies. The affected companies
must apply to the U.S. Department
of Commerce in Washington for a
license to re-export a U.S.-
originated product, even if that
product forms only part of a foreign
system and accounts for only a
fraction of the system’s value.

of those can handle Kanji. Mean-
while, use of IBM’s PC-DOS operating
system may increase as a result of
the introduction of the IBM 5550
Kanji pc.

Japan’s NEC Corp. learned a
bitter lesson about the U.S. mar-
ket’s low tolerance of proprietary
operating systems when it intro-
duced its Astra small-business
computer. Because it used a
proprietary operating system—ITOS
—Astra did not fare well in the
United States. As a result, the
company did not use its proprietary
PTOS operating system in the U.s.
introduction of the Advanced Per-
sonal Computer. NEC instead used
CP/M-86 with the system and later
added Ms-DOS 2.0 and UCSD
p-system support. Sord Computer
and Seiko also adopted U.s.-
standard operating systems for
their products. —Lori Valigra

(Editor's note: The concluding part of this
series on Japanese microcomputer software
will be in the October issue and focus on
standardization efforts.)

In theory, the Commerce Depart-
ment could deny granting an export
license even if the system’s U.s.
hardware content consisted of
nothing more than a microprocessor
chip. Companies that fail to apply
for a license or that re-export
without a license can be fined or "
placed on a list that denies them
access to U.S. technology.

The department fined Interna-
tional Computers Ltd. (ICL) $15,000
a few years ago. ICL had shipped
Control Data Corp. disk drives as
part of an ICL computer system to a
police/military customer in South
Africa, violating U.s. foreign policy.
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Jeremy Strachan, head of group
legal services at ICL, contends that
the company paid the fine, mainly to
avoid being placed on the denial list.
Another reason was that, unless ICL
paid, any ICL director setting foot in
the U.s. could be arrested and
charged under the EAA.

Opposition to the EAA in Europe
started in 1982 when the U.S.
government attempted to stop
shipments from Europe to the
Soviet Union for a massive gas
pipeline. U.S. moves to prevent
European companies from shipping
products incorporating U.S. technol-
ogy and to stop honoring contracts
also incensed the Common Market.
President Reagan conceded to the
Common Market late last year, and
market officials note that the new
EAA may allow contracts to be
completed on a future pipeline. But
this concession may apply only to
issues involving foreign policy
rather than national security, and a
270-day time limit on completing a
contract could be imposed.

The Common Market also cites
other possible restrictions in the
new act. Such legislation could ban
foreign companies that violate the
act from exporting to the United
States, and could deny these
companies supplies of U.S. products.

But even if the act were renewed
in its current form, the Common
Market would probably be hostile.
Market ambassador to Washington,
Sir Roy Denman, has pleaded the
Common Market’s case to the U.s.
administration, and the market is
urging governments of member
countries to voice their dissatisfac-
tion. Britain and West Germany
raised the matter at the summit
meeting in Williamsburg, Va., last
May.

A change likely to be incorporat-
ed into the new act will be stronger
U.S. Department of Defense influ-
ence over licensing. Another change
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would transfer the authority to
enforce the act from the Commerce
Department - to the U.s. Customs
Service. A third change in the act
could be additional funding of $30
million for search-and-seize opera-
tions of goods without valid
licenses. The Defense Department
is believed to have seized numerous
consignments to Europe over the
past few months. Another feature of
the new act could be fewer
“military-critical technologies.”

Products affected by the EAA are
shipped with documentation stating
that they are not for re-export from
the country of destination or not for
re-export except to specified coun-
tries. Without the latter concession,
all u.s. high-tech products shipped
between European countries would
need re-export licenses whenever
they crossed a border.

Commerce Department officials
in London suggest that the EAA
helps to discourage companies in
Sweden, Switzerland and Austria
from exporting goods. These coun-
tries have few export restrictions
because they do not belong to

COoCoM, a committee set up by
countries allied to the U.s. cocom
compiles lists of products that its
members voluntarily agree to ban
from the Soviet bloc. cocom
nations, which include most Com-
mon Market countries, each main-
tain their own list of proscribed
products, based largely on cocoMm
lists. The products on these lists
require a license from an agency
similar to the Commerce Depart-
ment. But the license does not
exempt a company from applying
for a U.S. re-export license on an
EAA-affected product.

Britain’s Department of Trade
and Industry, for example, warns in
its instructions to importers,
“Goods of U.S. origin may be subject
to U.s. Export Administration
legislation and may require sepa-
rate U.S. re-export licenses, wheth-
er or not a U.K. export license is
needed or granted.” This warning
has to be made despite Britain’s
COCOM-based product list. Export-
ers attempting to ship a product
without a Department of Trade and
Industry license by misdescribing
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INTERNATIONAL

By Maureen O’Gara,
Contributing Editor, West Germany

The name of the game in Europe is
means of distribution. Europe has
suddenly awakened to the microcom-
puter with its high direct-sales cost,
and pursuit of dealers or other third
parties is heating up. The largest
company—IBM Corp.—is having the
same problems as the small ones, and
thus is developing alternative distri-
bution channels. Europe lacks a
hoard of vendor alumni who are
savvy about third-party marketing.
With the possible exception of
England, most vendors ackrnowledge
that most of the available third
parties are third rate.

Part of the reason for this is
economics. Germany, for instance,
lacks venture capital and an encour-
aging tax structure. It has an
ultraconservative banking establish-
ment largely unwilling to back a
start-up manufacturer, let alone a
distribution vehicle. France is trying
to protect its computer industry with
a politically decreed xenophobia for
imported products.

OVERHEARD OVERSEAS

Beating the bushes
in a $50 billion market

The situation is particularly acute
in Germany, supposedly Europe’s
largest market, though that percep-
tion is now probably undergoing
re-evaluation. Would-be participants
label it Europe’s toughest market.
The dearth of usual channels com-
pelled 1BM/Germany, for example,
into a perhaps ill-advised—or at least
premature—PC alliance with Metro,
Germany’s largest discount house.
Metro had no high-technology experi-
ence, and initially did not provide
software or support. As a result, it
angered traditional dealers by under-
cutting them as much as 25 percent
on the price of the PC. Since Metro
may improve, the jury is out on
whether IBM made a sound decision in
the long term by signing the contract.

IBM’s brethren are facing similar
choices. In Germany, at least,
companies such as Hewlett-Packard
Co. and Digital Equipment Corp. are
negotiating with local department
stores for deals like the one IBM has
with Sears Roebuck & Co. in the
United States. HP, however, is less
certain than DEC that such a conduit
is advisable. Germans may adjust

Maureen O’Gara begins this month to
write a column on European activities
named “Overheard Overseas.” Maureen
is a five-year veteran of Computer
Systems News, where she was a senior
editor, the first West Coast bureau chief
and, most recently, European bureau
chief. Maureen works near Frankfurt, West
Germany.

easily to buying their computers
along with their socks. The stores—
Horten’s, Kaufhof’s, Quelle’s and
Karstadt’s—are looking for a low-
overhead/high-turnover business. So,
HP is thinking of breaking new
ground using industrial distributors.
DEC’s other option is a company-
owned retail-store chain, a risky
business especially in Europe where
the clientele is more used to
handholding and less technology-
minded than in the United States.
Nonetheless, DEC opened a retail
store last month in Geneva, Switzer-
land. It remains to be seen whether
the concept improves DEC’s lackluster
performance in Europe.

And performance is what this is all
about. So far, none of the big
computer companies—not even IBM
—have managed to predominate in
the European microcomputer mar-
ket. If there is a frontrunner, it’s
unprofitable Victor Technologies,
which stole; the European market
lead with lessons learned at Commo-
dore’s knee. So for the giants, it’s like
playing the catchup game with Apple
Computer Inc. in the United States
years ago. This time though, they've
got one hand tied behind their backs.

the product are subject to a fine and
a prison term.

ICL’s Strachan notes that the
products affected by the EAA far
outnumber those on the cocoM list.
“cocoM is regarded by Europe as a
maximum but by the United States,
as a minimum,” he remarks. Little
agreement exists between the U.S.
and Europe in formulating a new
COCOM list.

The European subsidiaries of U.S.
companies appear to want exporting
controlled by uniform cocoMm rules
enforced by the governments of

MINI-MICRO SYSTEMS/September 1983

their host countries rather than by
the U.s. government through the
EAA. For example, the U.sf} Cham-
ber of Commerce in London, whose
members include Hewlett-Packard
Co. and cDcC, states that the new
EAA “should require that the United
States negotiate with its allies to
redefine the ‘items on the cocom
list, eliminate unilateral lists and ap-
ply pressure on allied governments
to give full support to a streamlined
and realistic list of prohibited
items.”

The chamber supports European

opposition to the extra-
territoriality of the current act and
adsérts that fhe new act should
confirm the principle of internation-
al and U.S. law—that a corporation
is a national of the country in which
it is incorporated. The Chamber of
Commerce adds, “Sanctions against
individual business enterprises
caught between conflicting govern-
ment policies should not be tolerat-
ed.”

But the DOD in Washington seems
to believe that European govern-
ments are not tough enough in
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restricting exports to the Soviet
bloc and in enforcing COCOM rules.
This year, Richard Perle, U.s.
assistant defense secretary for
international security policy, warn-
ed that high-technology products
simply might not be allowed to leave
the U.s. in the future.

INTERNATIONAL

Several publicized cases over the
last few months involving the
smuggling of computer equipment
to eastern Europe could support the
DOD’s attitude. In one case, a Digital
Equipment Corp. VAX system was
shipped to Bulgaria, a close ally of
the Soviet Union. Computer Main-

Optical disks, microcomputers
hold spotlight at Tokyo OA show

A notable showstopper at the
recent 1983 Office Automation show
in Tokyo was Matsushita Electric
Industry Co. Ltd.’s Panafile optical-
disk filing system, which the
company says will hit the domestic
Japanese market in October. The
system boasts smaller media with a
large capacity for image filing. It
uses a front-loading 20-centimeter
(7.8-inch) disk instead of the
30-centimeter (11.7-inch) disk de-
veloped by other Japanese firms,
each storing 10,000 pages (210
millimeters by 297 millimeters
(8.4-inch by-11.9-inch document). A
basic system will sell for the
equivalent of $58,000 to $112,000
(240 yen = $1).

A peripheral automatic changer
that can handle as many as 50
optical disks gives the Panafile a
capacity of 500,000 pages. The
system is designed for use with a
minicomputer to perform indexing
and cross-referencing. Juichi Sakai
of Matsushita Graphic Communica-
tion Systems says exports of the
product are planned, but does not
say when. Industry sources specu-
late that technical problems may
delay domestic Japanese marketing
until year-end.

Toshiba Corp. demonstrated its
Tosfile 2100 optical-disk filing sys-
tem, which also uses the 30-
centimeter disks storing 10,000
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pages each. The Tosfile can handle
only one disk at a time, limiting its
capabilities for referencing files.
The system can, however, be linked
to a microcomputer. A company
spokesman says about 200 systems
priced from $46,000 to $54,000 have
been delivered in Japan since March
1982.

The system was developed to han-
dle 257-millimeter-by-864-milli-
meter (10.3-inch-by-14.6-inch) docu-
ments, a standard page size in Japan
but large and cumbersome by
foreign standards. Last May,
Toshiba introduced the Tosfile
2100R, which can reduce stored
images and print the smaller legal
document size favored in export
markets.  Toshiba’s  Toshiro
Amemiya says samples of the
system have been sent to at least
four European and U.S. companies.
Toshiba is looking for OEM partners
and plans to begin exports in
January, he says.

Five other Japanese firms join
Matsushita and Toshiba in develop-
ing optical-disk filing systems.
Sanyo Electric Co. Ltd. says it has
delivered customized samples since
last year, offering a disk that stores
as many as 36,000 frames per side,
with referencing done by a hand-
held computer. Sharp Corp. first
showed its prototype last May in
Tokyo, but hasn’t set a target date

tenance Inc., Minneapolis, shipped
the VAX with a valid license to a firm
in West Germany. But the VAX then
found its way to a British company
on the U.S. denial list, which
shipped it to Bulgaria.

—Keith Jones

for domestic release. NEC Corp. has
announced a system with a 15,000-
to 20,000-page-per-disk capacity
that will debut in Japan this fall.
Meanwhile, Hitachi Ltd. and Sony
Systems are still developing optical-
disk systems.

Observers at this year’s show,
held July 4-7, noted the appearance
of a wide selection of small business
computer systems with full Japa-
nese language capabilities. Advan-
ces in office automation have been
slow in Japan, partly because
methods of adapting software for
the complex written language have
lagged far behind hardware technol-
ogy. Japanese typically uses some
2,000 to 3,000 Kanji, or Chinese,
characters with two sets of phonetic
symbols.

Business is still conducted mostly
with handwritten documents, re-
sulting in a predilection among
executives for facsimile devices and
an aversion to keyboards. There are
signs, however, that digital busi-
ness communication may be coming
of age in Japan, and some industry
sources predict expanded domestic
sales will give manufacturers a
stronger base for hardware exports.

Typical of the trend, Seikosha Co.
Ltd. introduced the 9500K, a Kanji
version of a desktop computer
system that has been on sale in the
United States and other overseas
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markets since late 1981 under the
Seiko brand name. The Japanese
version previously had only Kana,
or phonetic, capabilities. The 9500k
uses three 16-bit processors (Intel
Corp.’s 8086, 8087 and 8088) and a
high-resolution CRT with an eight-
color display.

Seikosha also displayed its aptly
named ‘“‘answer 3300,” which
spokesman Hajime Shimada says
was introduced in July to compete
head-on with 1BM Corp.’s 5550 Kanji
Personal Computer in Japan. The
compact 16-bit microcomputer func-
tions on two Intel processors, the
8088 and the 8085. With a 12-inch
CRT screen, 256K bytes of memory,
twin 1M-byte minifloppy disk
drives, a standard keyboard and a

INTERNATIONAL

printer interface, the 3300 retails
for about $3,500. A 16-dot printer,
designed to fit atop the CRT case,
sells for an additional $500. Other
peripherals such as a 24-dot printer
and a 7.5M-byte Winchester disk
drive are also available.

Although developed as a powerful
Japanese word processor, the 3300
can be adapted for use as a personal
or small business computer, says
Shimada. A modified version is
being developed for export, he says.

Sord Computer Corp. demon-
strated its M68, which contains a
16-bit Motorola MC68000 processor
and an 8-bit Zilog Z80A processor.
Expected to be exported from Japan
this year, the M68 was unveiled in
May and went on sale in Japan in

European firms target
UNIX business market

The emergence of UNIX as a
multiuser operating system has
prompted several European soft-
ware houses to offer UNIX-based
business software for commercial
system integrators. For example,
Precision Software Ltd., Worcester
Park, England, offers a real-time
accounting system called Unigem,
which will be sold through an office
in New York, according to the
company.

Several other firms are eyeing the
U.S. market. Tetra Data Systems
Ltd., High Wycombe, England,
sells a family of accounting packages
written in ¢, Cgram Software,
Swansea, Wales, provides a manu-
facturing system also written in C,
and Root Computers Ltd., London,
offers a user front-end menu
system.

Precision Software managing di-
rector John Tranmer says Unigem
offers large-machine transaction-
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processing facilities for its target
minicomputer and microcomputer
hosts. He lists Unigem’s major
features as automatic transaction
recovery using a log file, function
nesting—the suspension of one task
while dealing with another—and a
document database that enables a
user to view all postings made to all
ledgers in one document entry.
Unigem can also be customized: a
system installer can enter parame-
ters defining data-entry and report-
writing formats.

Tranmer notes that C is employed
to write frequently used parts of
the system that are common to all
jobs, such as the nesting and
parameter-decoding software. He
cites the fact that C is more efficient
than coBoL and calls Unigem a
“marriage” of the two languages.
COBOL was used to code the
foreground data-entry program and
externally compiled COBOL subrou-

late June at $3,325 to $5,000, a Sord
spokesman says. It is available with
either minifloppy or 8-inch floppy
drives and 5%- or 8-inch hard disk
drives, and comes with a 16-color
CRT display with 640-by-400-dot
resolution.

Sord, which expects sales to
reach $85 million in fiscal year 1983,
has the second-largest share of the
Japanese domestic market in desk-
top computers, behind NEC. Sord
announced in late June it had
agreed to invest $1 million in a joint
venture with the U.s. firms Charles
River Data Systems Ine. and
Envision Technology Inc.

—Karl O’'Hara

tines for file-opening and database-
definition jobs.

Versions of Unigem for Motorola
MC68000-based hosts will combine
Level 11 coBoL from MicroFocus,
Palo Alto, Calif. These packages can
generate high-speed 68000 native

_code, with C-ISAM from Relational

Database Systems Inc. Versions of
Unigem for Zilog z8000- and Intel
8086-based machines will use Ryan
McFarland Corp.’s COBOL Version
2.0 because its run-time system is
more compact than that of Level 11,
Tranmer says. RM COBOL Version 2
incorporates its own run-time
system. Tranmer states that Preci-
sion Software is also targeting
32-bit minicomputers that can host
UNIX.

Unigem includes modules for
stock control, order processing,
invoicing and ledger updating. It
has been tailored for U.S. account-
ing, says Precision Software sales
director Peter Thomas, who heads
the company’s U.S. marketing,
Precision Software Inc. Thomas is
seeking distributors in Atlanta,
Chicago, California and Texas. He
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stringent demands on the computer.

The microcomputer developed speci-
fically for the UNIX operating system
more than two years before its commer-
cial distribution is called ONYX™

ONYX will live up to every demand
and expectation.

To achieve the ultimate flexibility,
simplicity, efficiency and productivity,
the UNIX operating system will incor-
porate a file system of highly uniform
sets and sub-sets of directories, arranged
in a tree-like hierarchical structure.

And flexible directory and file pro-
tection modes, allowing all combina-
tions of “read)’ “write)’ and “execute”
access, independently for each file or
directory, for a group of users.

But these advantages will require
intensive disk access, and superior
memory management. In simple lan-
guage, disk access must be as fast as
possible, and the disk must have an
unusual capacity to maintain complex
file systems on-line at all times.

Floppy disks with their low capacities
and high access times won't do.

Winchester disk drives that utilize
slow-moving stepper motor head posi-
tioning devices won’t do.

" i
K e 1 LRGN AW &
el
f - -
L1 o S e ey
- J"ﬂ 0,00 = Al ®
- L =
ey Felleldi i e\
- ﬁf. o o e
e =

ONYX’s IMI Winchester disk storage
system, with its servo-driven voice coil
head positioning, is more than twice
as fast!

So, obviously the ONYX C8002
will do.

And, as developed, the ONYX C8002
features expandable memory up to
1 Mbyte, and disk storage up to 160
Mbytes on-line. Its cartridge tape back-
up offers cyclical redundancy checking
on every backup. Both the Winchester
disk storage system and the cartridge
tape backup are internal.

In the UNIX operating system envi-
ronment, the disk becomes an extension
of main memory. “Swapping” programs
between the disk and main memory

increases the number of operations that
can run concurrently. ONYX’s memory
management system utilizes “scatter”
instead of “contiguous”allocation, and
the more efficient swapping minimizes
demand on the disk channel. That’s why
ONYX assures a highly efficient envi-
ronment for the UNIX operating system.

Now it’s 1982.The UNIX system’s pre-
eminence among 16-bit operating sys-
tems is established. And ONYX is the
only company that has significant pro-
duction experience with UNIX systems.

ONYX has installed over 1500
UNIX systems.

Today there are a lot of systems
being developed to operate UNIX (and
“look-alike”) operating systems. But
there are many reasons why you should
consider ONYX and the UNIX oper-
ating system as inseparable.

System III available now
or immediate delivery.

Phone this special number: (408)

946-6330 Ext. 251. Ask about these

System III enhancements, including:

» Multi-key index sequential files
under RM COBOL,;

« “Term Cap” capability that sup-
ports a wide variety of terminal
interfaces;

» Enhanced printer handling
capability;

» SCCS to maintain edit histories

in text management applications.

*UNIX is a trad k of Bell Lab

OPERATING SYSTEM

Onyx Systems Inc., 25 East Trimble Road, San Jose, CA 95131
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Mini-Micro World

claims that hardware-independent,
UNIX-oriented software houses with
the ability to train dealers are ideal
candidates. He also hopes to
negotiate OEM deals with some
microcomputer manufacturers. He
quotes $1250 as the U.S end-user
price for each Unigem module and
$4300 for a complete system.

Thomas notes that the distributor
network for Unigem will be
separate from Precision Software’s
U.S. network of 21 distributors that
sell the company’s other main
product line, software for Commo-
dore Business Machines’ B Series.
Thomas believes some Commodore
distributors could sell Unigem to
users of the upcoming z8000-based
computers from Commodore.
Tranmer says that revenues from
Commodore products have to a
large extent funded the develop-
ment of Unigem.

UNIX consultant Jean Yates of
Yates Ventures, Los Altos, Calif.,
says that although 12 U.S. compa-
nies already offer accounting soft-
ware for UNIX, she does not rule out
success for Unigem. One major
potential competitor, Micro Busi-
ness Software Inc., Chichester,
N.H., admits that its Real World
Business Software does not offer
the automatic-recovery facilities
offered by Unigem.

Tetra Data Systems has convert-
ed accounting software written in
BASIC to C for Honeywell Level 6
minicomputers; this new software
can run on UNIX hosts such as
Fortune Systems Corp.’s 32:16.
Tetra’s managing director, Sean
Dowling, reports that the company
has developed a BASIC-to-C convert-
er for the job. Packages cover
order-processing, stock-control, in-
voicing and ledger-updating applica-
tions. Dowling believes the packag-
es are only 15 percent less efficient
when written in C than they would
be in machine-dependent assem-

112

INTERNATIONAL

John Tranmer, managing director of Precision Software, notes that his company'’s Unigem
real-time accounting software running under UNIX allows system installers to customize
parameters defining data-entry and report-writing formats.

bler-level code. Yates acknowledges
that the Tetra packages should be
more efficient than competitors’
products written in the much more
common COBOL. She notes that very
few other packages written in C are
available.

UNIX lacks strong file-handling
ability, so Tetra developed an
indexed-sequential-access method
from scratch, declares Dowling.
Some dealers are buying the 1SAM
separately to develop their own
applications.

Cgram Software’s manufacturing
system, cMs, includes modules for
materials and capacity planning,
parts control and production con-
trol, announces Emrys Jones, man-
aging director of software at
Cgram. Analyst Yates believes cMS
will be well-received in the U.s.
because of the shortage of manufac-
turing packages running under
UNIX. Most portable manufacturing
software has been written for the

Pick operating system, she re-
marks.

Root Computers, the British
representative of Unisoft Systems,
Berkeley, Calif.,, ports UNIX to
68000-based European microcom-
puters. The company also sells
ROOTmap, which, it claims, replaces
the cryptic commands provided by
UNIX with a user-friendly front end,
asserts Root product director Mi-
chael Kinton. The system provides
menu and help-file creation facili-
ties, an electronic-mail system and a
personal diary. Yates believes
ROOTmap will do well in the United
States. “There is always a demand
for menus,” she comments. Root
also plans to sell a product called
ROOTlink, which is written in c.
ROOTlink provides UNIX with the
ability to interpret p-code com-
mands from the UCSD p-System and
execute them in a simulated UcsD
environment.

—Keith Jones.
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UDS gives 212 users
- three ways to go!

212A —Today’s most popular modem.
UDS offers a fully Bell-compatible unit
with complete local and remote test
capability. Select 0-300 or 1200 bps
for full-duplex asynchronous commu-
nication. The UDS 212A is FCC certified
for direct connection to the dial-up tele-
phone network, and available in multi-
channel, rack-mounted configuration.

SINGLEUNITPRICE............. $595

Universal Data Systems

212 LP — Compatible with 212As at
the 1200bps, full-duplex asynchro-
nous communication rate. No power
supply or AC connection required; the
212 LP derives its operating power
directly from the telephone line. Ideal
for applications requiring 212A capa-
bility at 1200bps only. The 212 LP is
direct-connect certified.

SINGLEUNITPRICE:. .. .. .. - o0 $445

212A/D — Identical to the 212A, with
automatic dialing capability added!
The unit stores and dials up to five
30-digit numbers. CRT menu prompt-
ing, single-stroke commands and
automatic test capabilities are pro-
vided. The 212A/D is direct-connect
certified.

SINGLEUNITPRICE ............. $645

,/\
‘M) MOTOROLA INC.
< Information Systems Group

5000 Bradford Drive, Huntsville, AL 35805. Telephone 205/837-8100; TWX 810-726-2100

Old Bridge, NJ, 201/251-9090 = Blue Bell, PA, 215/643-2336  Atlanta, 404/998-2715 « Chicago, 312/441-7450 « Columbus, OH, 614/895-3025 « Boston, 617/875-8868
Richardson, TX, 214/680-0002 = Englewood, CO, 303/694-6043  Houston, 713/988-5506 ¢ Tustin, CA, 714/669-8001 « Mountain View, CA, 415/969-3323

DISTRICT OFFICES:
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We’re a manufacturing company. Our
engineers are manufacturing engineers.
And our assemblers know that our reputa-
tion, and your system’s, are in their hands.

Our strategy is simple. We build
reliable disk drives, in volume. We’ve
concentrated on perfecting the medium
capacity Winchesters you need, now.

8" drives, from 10 to 85 megabytes; 5/4"
drives, from 20 to 40 megabytes. By
perfecting, we mean as perfect in 10,000
of your systems as they were in one
demonstration unit.

We start with a cleaner design. Fewer
parts. A design that can be assembled
smoothly, tested effectively, and produced
in volume without compromising quality.

Our production techniques, like our
Winchesters, are a highly refined blend
of experience and innovation. The “clean
tunnel” approach we pioneered, for ex-
ample, is less costly, more flexible, and yet
just as free of contaminants as standard
clean rooms. The modular sections can be
expanded, duplicated or rearranged
around changing production needs.

We’d like an opportunity to show
you why we’re so confident about putting
our reputation, and yours, on the line.
Give us a call.

Quantum Corporation, 1804
McCarthy Boulevard, Milpitas, CA
95035. Eastern Regional Sales Office:
Salem, NH, (603) 893-2672. Western
Regional Sales Office: Santa Clara, CA,
(408) 980-8555. International Sales
Office: Milpitas, CA, (408) 262-1100.
TWX: 910 338-2203.

ouanTum
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INTRODUCING V

Introducing quality (NLQ)

the one printer so ver- printer. And a high-speed dot
satile, it’s like getting three. matrix printer. All in one.

The VersaPrint 500™ Series printer is a It’s the only printer you need. For
full-color graphics printer. A near-letter- office applications. Data processing appli-

cations. Or manufacturing applications.
That’s because it’s the only printer
that offers all this:
NLQ printing.
Graphic capabilities. (72 x 72 and 144
X 144 dpi)
Quiet operation. (55dB)
Color printing.
Both tractor feed and friction-feed cut
sheet handling.
Quieter than a typewriter. Now you can have graphics for design

Sales & Service: Boston (617) 456-8228 = Chicago (312) 279-7710 « Houston (713) 780-9440 « Los Angeles (714) 774-1010, Ext. 219 « Philadelphia (215) 245-4080
« San Francisco (415) 828-6941 « England (04867) 80666 * From the states of CT, DE, MA, MD, NJ, NY, RI, VA and WV (800) 523-5253.
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ERSAPRINT 500.
GET THREE.

applications on the same high throughput
printer that gives you 136 columns for
spreadsheets and reports. And all this on
an NLQ printer that’s actually more quiet
thana typewriter.

You can run it at 180, 90 or 45 cps, for
draft, memo or NLQ quality. At any speed,
with its 1.5 billion character printhead
you know it’s reliable.

VersaPrint 500™ is another innovative
implementation of state-of-the-art tech-
nology from Lear Siegler, the world’s
favorite manufacturer of reliable, high
quality terminals. It’s backed by the

broadest network of full service centers
anywhere, with walk-in Express Depot™
service, on-site service and extended war-
ranty service in 3,000 cities nationwide.

Call 800-
LEAR-DPD or |
714-774-1010 \
for more infor- 7|
mation and ‘
the name of
your nearest
distributor.

Remember,
there’s only one
printer that
offers everything
VersaPrint 500™
offers.

The one printer versatile enough to

replace three.
r-----------
P

lease send me further information about the MM 983
VersaPrint 500™ series.

NAME
TITLE
COMPANY
ADDRESS
CITY STATE o <=2 5
ZIp -t = o PHONE

Mail to: Lear Siegler Data Products Division
714 North Brookhurst St., Anaheim, CA 92803
Or Call: 800-LEAR-DPD (800-532-7373)

®
m LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION
R B e e N GRS s DG (R0 S

Optional
full color printing.

EVERYBODY MAKES PRINTERS. ONLY WE MAKE LEAR SIEGLERS.

OEM Sales: » Chicago (312) 279-5250 * Houston (713) 780-2585 * Los Angeles (714) 774-1010, ext. 582 « New York (516) 549-6941 « San Francisco (415) 828-6941
« England (04867) 80666 VersaPrint 500™ and Express Depot™ are trademarks of Lear Siegler, Inc.
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DON'T COMP

AAA

Regional Sales Offices:

Hopkinton, Massachusetts, (617) 435-6961;

Newport Beach, California, (7 14) 851-9964;

Woodland Hills, California, (213] 884-2699; San Jose, California, (408) 286-7580;
Dallas, Texas, [214) 783-6711; Schaumburg. lllinois, (312) 397-3727

Authorized US. Distributors: Arrow Electronics, Pioneer, and Wyle Laboratories

European Sales Office:
Gassnerstrasse 5, 8000 Munich 19, West Germany, 49 89 177017, TELEX: 524275 SEAG D
©1983 Seagate Technology
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ROMISE'!

Only Seagate delivers high quality 5%"
Winchesters in the volumes you need to stay
competitive. That's why the largest and most
quality-conscious computer manufacturers rely
on Seagate’s uncompromising ST400 family.

Don’t compromise quality and volume.
Seagate spares no effort in producing zero-defect drives in
whatever volumes our customers demand. We back the
ST400 family with a full one-year warranty and our industry-leading
“105% Guarantee” program. Plus we have the world’s largest support
team devoted exclusively to 5%"” Winchesters.

Don’t compromise reliability. All discs and heads,
advanced stepper and spindle motors, metal band actuators, and
our patented air flow spindle pump feature are thoroughly tested,
tested again, and re-tested for failure-free performance over the life
of every drive.

: Our proprietary onboard microcomputer provides buffered
seek mode for faster average access times and reliability.

Don’t compromise capacity. Now you can have the fastest
25MB drive in its class today—
our new ST425.

Don’t compromise your
standards. Only Seagate ships the
widest range of 54" Winchesters in
volume, and at prices OEMs can
count on.

Don’t compromise. Call
Seagate.

“Turning the tide in disc technology”
Seagate

920 Disc Drive, Scotts Valley, CA 95066, (408) 438-6550, TELEX 176455SEAGATESCVL
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invisible Racal-Vadic custom

modems out there. You can't see

them because they're inside the
world’s leading computers and
terminals.

Here'’s why we supply more
custom modems to OEMs than

the rest of the industry combined:

= We were building custom
modems as far back as 1969.

» We invented the 1200 bps, full-

duplex modem years before

We're big enough to handle any

size order.

» We've put together a custom
management group that combines
sales, engineering and production.
This streamlined operation can
deliver custom prototypes in 90
days with high-volume production
close behind.

There’s no doubt about it. Our
custom modem group will save you
time, money and grief.

modem on a 20-square-inch PC

board. It has FCC and TAP certifi-
cation, and UL approval. And by
including a microprocessor, we can
give you all the options you want
— automatic dialing with stored
numbers, interactive conversation
with the terminal operator, and
diagnostics that pinpoint problems
anywhere in the network.

You specify it. We'll design and
build it.

everyone else. For more information, phone
» We have more than 230,000 800-543-3000, Operator 507.
ovemtorsor 0 RacalVadic™ RACAL
Operator 507. lc

1525 McCarthy Boulevard, Milpitas, CA 95035
Tel: (408) 946-2227 «- TWX: 910-339-9297
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The Interpreter

An analysis of news, issues and trends affecting the computer industry

Price cuts generate activity
in flat-panel display markets

By Frank Catalano

Two years ago, the commercial viability of replacing
CRT displays with plasma or electroluminescent flat-
panel displays was questionable if not downright
ludicrous. Aside from military and highly specialized
commercial applications, CRTs could adequately handle
most display tasks, which did not warrant the premium
that users paid for flat-panel technology (MMS, Decem-
ber, 1981, p. 125).

Prices are declining now, however. As a result,
analysts say, flat-panel suppliers will derive more
revenues from commercial sales over the coming years.
Two indications of the expanding commercial market
are IBM Corp.’s spring introduction of end-user and
OEM versions of a plasma display and the recent
announcement by veteran CRT terminal supplier Tek-
tronix Inc. of its involvement in the formation of Planar
Systems Inc., Beaverton, Ore., a supplier of electrolu-
minescent displays.

“The market is undergoing rapid and radical chang-
es,” notes Andres Despres, president of pioneer plasma
display supplier Electro-Plasma, Millbury, Ohio. He
adds that 1BM and Tektronix will not only lend
credibility to flat-panel technology, but will also help to
define the commercial applications best served by
flat-panel products.

Both plasma and electroluminescent displays consist
of a grid of electrodes sandwiched between two plates
of glass. But while electroluminescent displays also
include a thin layer of luminescent phosphorous film,
plasma displays include a layer of light-emitting
magnesium oxide and a gas-filled gap. In electrolumi-
nescent displays, an AC voltage applied to a pair of
intersecting electrodes causes the phosphorous film to
illuminate at the intersection. However, in plasma
displays, the activated electrodes ionize the gas at the
intersection, causing the magnesium oxide there to
glow.

Because the ionized gas in plasma displays causes the
magnesium oxide to glow continuously, these displays
do not require refresh and are virtually flicker-free. As
aresult, plasma technology provides for high-resolution
displays measuring as much as 1m. diagonally. Electro-
luminescent displays require refresh, and they typically
have an 80-Hz refresh rate, so no flicker is apparent in
displays measuring less than 6 in. diagonally.
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John O’Boyle, vice president of the components
division of research firm Gnostic Concepts Inc., Menlo
Park, Calif., says the 1983 market for plasma and
electroluminescent displays will not reflect significant
growth when compared with the 1981 market, but adds
that the market will grow over the next three years. In
estimating market size, Gnostic Concepts includes only
the sales of displays for integration in end-user
computer systems. O’Boyle says the market for electro-
luminescent displays was nonexistent in 1981 but
should be worth about $5.4 million by the end of this
year. The plasma-display market, he adds, totaled $16
million in 1981 and will grow to only about $24 million
by year-end. He also projects that by 1986, the
electroluminescent-display market will be worth ap-
proximately $86 million in sales, and the plasma-display
market will total approximately $102 million.

Traditional markets

Functionally, flat-panel displays offer users several
performance and packaging features beyond those

The OEM version of IBM’s plasma display measures 17% x 10 x
3 inches and weighs 27 Ibs. While IBM is targeting its end-user
system for desk-top applications in the company’s 3270 terminal
series environment, the 581 can be integrated into systems
operating in any environment. Prices start at $3400.
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Grid Systems’ portable microcomputer rporates a Sharp
electroluminescent display. Emulating DEC VT100 or IBM 3270
systems, the Compass can be used as an intelligent terminal in
the office or as a portable computer on the road. The Sharp
display provides users with graphics and alphanumerics
capability and enables the Compass to fold into a 2-x 11%- X
15-inch package.

available from CRT displays. Because they are flat, they
fit into compact systems for which CRTs would be too
large. They are also more durable than CRTs and
consume less power. But because plasma and electrolu-
minescent products are priced as much as 10 times
more than CRTs, they have for the most part been
integrated only into systems for specialized applica-
tions. These systems include point-of-sale terminals,
industrial monitoring-and-control devices and scientific
instrumentation.

The limited commercial market has forced flat-panel
suppliers to rely for their bread and butter on the
military establishment, which will pay the higher price
for flat-panel products. This is because a military
environment demands durable, compact and portable
systems for use on battlefields. Suppliers such as
Photonics, Luckey, Ohio, Japan’s Sharp Corp. and
Electro-Plasma sell products directly to the Depart-
ment of Defense or through DOD OEMs such as Motorola
Inc., Interstate Electronics, Science Applications Inc.
and Rockwell International. Those OEMs configure such
military systems as transparent map-overlay displays,
portable computers and instrumentation displays for
aircraft and submarines.

Prices on the decline

Although the military market has helped many
flat-panel suppliers survive, it may soon take a
backseat to the commercial market. No longer limited
to specialized systems, flat-panel products are being
incorporated into desk-top business systems as well as
portable microcomputers. “The market is opening up
now because of a price/performance breakthrough on
the part of flat-panel suppliers,” says Michael French,
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director of communication studies at Quantum Science
Inc., New York, a market research and consulting firm.

While list price for a 240- X 320-pixel electrolumines-
cent display from Sharp was more than $1200 in 1981, a
similar unit now sells for about $625 in quantity. A 256-
x 512-pixel plasma display from Electro-Plasma sold
for $1500 in quantity two years ago but sells for $1000
this year.

Glen Edens, vice president of market development at
Grid Systems Inc., a Mountain View, Calif., supplier of
portable microcomputers that incorporate the Sharp
display, says Sharp has been able to trim the price of its
displays through the economies of high-volume produc-
tion. Two years ago, Sharp had the production capacity
to manufacture only 100 electroluminescent displays a
month but has since built a $130-million facility with a
200-unit-a-month capacity.

Electro-Plasma’s Despres says that price reductions
for plasma products are the result of technological
advances in the electronics to drive the displays. While
it once took two diodes and a resistor to drive each line
of a 512-pixel display, it now takes only 32 Texas
Instruments Inc. integrated circuits to drive the entire
screen. “The electronics driving plasma displays used
to be bulky and costly to assemble,” notes Despres.
“The T1 IC has significantly reduced the cost and
intricacies of the job. Everything else associated with
plasma display is pretty standard stuff.”

But despite the technological advances, plasma
displays are still priced almost twice as high as
electroluminescent displays. Quantum Science’s French
attributes plasma’s higher price to the costs of
low-volume production. While Electro-Plasma manufac-
tures about 2000 plasma displays a year, Sharp
manufactures that many electroluminescent displays
per month. “Plasma displays have the potential of being
priced lower than electroluminescent displays, but that
potential won’t be reached until production volumes
pick up,” says French. He adds, however, the caveat
that production volumes won’t pick up until sales
volumes increase. “I think IBM’s commitment to plasma
may help overcome that chicken-and-egg situation,” he
says.

IBM aims plasma display at 3270 users

1BM introduced its 3290 end-user plasma terminal and
its 581 OEM version in March. While the 8290 includes
everything from the display glass to the power supply,
the 581 includes only the glass and drive electronics.
Both units have screens measuring 19 in. diagonally
that can display 9960 characters in a 1680-character X
62-line format. List price of the 38290 is $7100, with
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The Interpreter

quantity discounts as high as 30 percent available,
while the 581 is priced at $3400, with quantity discounts
as high as 40 percent available.

In defining the market for the displays, an IBM source
says that the 3290 is designed to operate in the
company’s 3270 terminal series environment. IBM had
installed more than 2 million 8270 series displays by this
year. The IBM source says the 3290 is intended for
applications that demand a large display, alphanumer-
ics and graphics, durability and ergonomic design. The
display has been tested to have a mean time between
failures of 40,000 hrs. and occupies 60 percent less
space than a comparably equipped CRT display. The
3290’s screen can be divided into four 1920-character
quadrants, and four host computers can concurrently
address each quadrant. This allows an application to be
displayed in text form in one quadrant, for example,
graphic in another and both text and graphic in a third.
The fourth quadrant could be used to display the final
output. “With the rise of the information age, we're
finding that professionals require capacity in terms of
the amount of information they can view on a single
display,” says the IBM source. “We're providing this
capacity, and we feel it will be of benefit to a number of
companies.” :

IBM hopes to define the plasma-display market with
the 3290 and to create enough interest on the part of
large OEMs that they will integrate the 581 into their
own product configurations. “IBM supplies the technolo-
gy behind the basic 581 display as well as the
manufacturing capability,” says the source. “All the
OEMs have to do is design the display into their own
product configurations.”

EL displays ensure portability

While I1BM contends that plasma displays are best for
integration into desk-top workstations, James Hurd,
president of Tektronix-funded Planar Systems and
former manager of the solid-state research lab at
Tektronix, says that electroluminescent displays are
best for portable microcomputers such as the one
offered by Grid Systems. “We’re targeting our product
at system integrators who will take the display and
integrate it into a new product concept,” says Hurd.
“We think the Grid Systems product is a good example
of what the technology allows.”

Grid Systems’ portable microcomputer folds into the
size of a notebook measuring 2 in. thick, 11% in. wide
and 15 in. deep. Packaging considerations prompted the
company to use a flat-panel display instead of a CRT,
although Grid Systems’ Edens says that the rugged-
ness and clarity that flat panels provide are also
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important. “A CRT just would not allow us the form
factor that we thought was necessary to ensure
portability,” he says. “I think the value that the flat
panel adds to the system justifies the higher cost that
the units entail.”

Edens says that form-factor considerations were also
involved in the company’s decision to use electrolumi-
nescent rather than plasma displays. Because electrolu-
minescent displays consume less power than plasma
displays, they don’t require large power supplies that
could increase system weight.

Quantum Science’s French says the portable-
microcomputer market is expanding, and electrolumi-
nescent displays will play a key role. “There is a
growing popularity of portable computers in the
market, and most of the major personal-computer
suppliers are working on portable products,” says
French, “I think the lower performance products priced
below $1000 will be either CRT or liquid-crystal-display
based, and most of the high-end products like Grid
Systems’ Compass will incorporate electroluminescent
displays.”

Planar Systems’ Edens agrees. He says that once the
firm reaches full production capacity, it will ship 10,000
to 100,000 electroluminescent displays each year for
integration into portable systems. “The market is there
for portable computers,” says Edens. “We don’t see a
significant risk in banking on that market.”

Formed in May, Planar Systems is shipping proto-
types of its 8o-character X 24-line display. The
technology for the Planar display was developed at
Tektronix, but Tektronix opted to help start a company
rather than incur the costs of manufacturing a new
product in house. Prices have not been set, but Hurd
expects the display to be priced competitively with the
Sharp product. He says that the price should drop to
less than $500 within three years.

French says that as new plasma and electrolumines-
cent display products are introduced, they will gener-
ate additional market interest in flat-panel technology.
As sales volumes increase, prices will drop. How much
prices will decrease, however, is up for speculation, but
French says flat-panel displays will eventually sell for
only twice as much as CRTs. “There is a market out
there of people who would pay a reasonable premium
for the size features, performance characteristics and
durability offered by flat-panel products,” he says. “But
that reasonable premium has its limits.” O
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Digi-Data Series 2000

THE COOL STREAMER

Digi-Data Series 2000 streamers
put the heat on the competition —
and off the tape.

Unlike our competitors, whose
streamers draw air over hot com-
ponents before blowing it into the
tape compartment, the Series 2000
keeps its cool by pulling air from
outside the rack directly across the
entire tape path. The cooling fan
moves large amounts of cool air over
the tape, keeping it below the easily
exceeded ANSI limit of 90°F regard-
less of rack temperature. And by
exhausting air outside of the rack,
the streamer does not increase rack
temperature.

This cool tape path is just one of
the reliability features Digi-Data
designed into the Series 2000. Solid
state sensors and microprocessor
controlled calibration and power-up
diagnostics are standard. Step-write,
microprocessor controlled read elec-
tronics and extended deskew buffer
make 3200 bpi operation more reliable

And Series 2000 performance
matches its reliability. With speeds
up to 125 ips for 1600 bpi and 62.5 ips
for 3200 bpi, the streamer can back
up 92M bytes on a single tape reel in
under 10 minutes (including rewind).
A unique adaptive streaming feature
enables the Series 2000 to adjust its
tape speed to match the data rate.

Series 2000 is just one of Digi-Data’s
full line of 2" and "+ tape drives for
streaming and conventional start/stop
operation.

| DIGI-DATA
CORPORATION
... FirstIn Value
- 8580 Dorsey Run Road
Jessup, MD 20794

Tel. (301) 498-0200
TWX 710-867-9254

In Europe contact:
Digi-Data Ltd
/\ naoa Housé

1
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The North Star ADVANTAGE offers networking.

The North Star ADVANTAGE

is designed for outstanding ease
of use—to allow the successful
introduction of microcomputers to
your business. The ADVANTAGE
also has the power and flexibility
to provide the increasing
performance you will demand as
your automation needs increase
—including networking.

A North Star ADVANTAGE
can start as a single, stand-alone
desktop computer to provide
you with today’s most powerful
business capabilities. When your
needs outgrow the single system,
NorthNet™ lets you gradually
expand up to 64 interconnected
workstations. NorthNet is the
only complete local area
network available from a single
manufacturer that can evolve
from a single workstation.

And it is simple to install.

ADVANTAGE power

on your desktop

The ADVANTAGE computer
is the only system to offer com-
bined 8 bit and 16 bit processing
power, high resolution graphics,
and up to 15Mb hard disk in one
integrated package. And you
have a wide choice of powerful
software: CP/M® MS™-DOS and
North Star’s Total Business
Solutions. Combine our easy-to-
use applications software with our
presentation-quality graphics
capabilities and you have
unmatched power at your
fingertips.

Solutions

Every North Star ADVANTAGE
is a total business solution. And
a full-service North Star dealer

can provide you with the training,
service and even custom soft-
ware to assure the solution is
tailored to your business.

In short, the ADVANTAGE is
the simple and powerful computer
solution for your growing
business.

You can discover North Star’s
simply powerful solutions at more
than 1,000 computer stores and
systems houses nationwide. Call
800-722-STAR for the location
nearest you, or write North Star
Computers, Inc., 14440 Catalina
Street, San Leandro, CA 94577.

NorrhSIu%‘

Simply powerful solutions.

CP/M is a registered trademark of Digital Research Inc.
MS-DOS is a trademark of MicroSoft, Inc.
The North Star logo, tagline and NorthNet are either trademarks
or registered trademarks of North Star Computers, Inc. © 1983.
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National ON-SITE and
CARRY-IN service is available
through MAI Sorbus Service Division.
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The Interpreter

Manufacturers work out last RFl kinks
as final FCC deadline approaches

By Dwight B. Davis

The Federal Communications Commission (FCC) will
soon complete its phased implementation of regulations
that limit the amount of radio frequency interference
(RFI) permissible from computers and peripheral equip-
ment. As of Oct. 1, any digital product that generates
timing signals or pulses at rates greater than 10,000
cycles per second must comply with the FCC’s regula-
tions, which have been in force for newly designed
devices since 1981. While many manufacturers are
taking the RFI specifications in stride, surveys by the
FCC'’s investigative branch have indicated widespread
non-compliance with the rule. Because those familiar
with the regulations find them reasonable and easy to
implement, the lack of compliance is often attributed to
ignorance of the rule or misinterpretation of the
regulation.

“We think the technical limits of the FCC regulation
are very fair,” says Dave Brown, FCC program
manager at Digital Equipment Corp., Maynard, Mass.
He notes that DEC and other computer companies were
actively involved in setting these limits and the
implementation schedule through their participation in
the Computer and Business Equipment Manufacturers

" Association, which has worked closely with the FcC
since early in the formulation process. Steve Baldwin,
product regulations manager for the computer groups
at Hewlett-Packard Co., Palo Alto, Calif., shares
Brown’s satisfaction with the regulation—known as
FCcC Rule, Part 15, Subpart J. Baldwin cautions,
however, “I'm not sure that just reading the regula-
tions and trying to sort them out will make it clear as to
what’s required. The regulations are fairly complex,
because of the nature of radio-frequency emissions.”

The best source for interpreting the regulations is
the Fcc itself, which has issued several rulings to
clarify the confusing parts of the regulations. An FCC
panel formed to answer questions and give guidance
has handled 600 to 700 inquiries, says Julius Knapp, an
electronics engineer in the FCC’s RF Devices branch.
Other sources of information exist, but not all are
reliable, says Glen Dash, president of Dash, Straus and
Goodhue Inc., an electromagnetic-interference testing
and consulting firm in Boxboro, Mass. “Many people
passing themselves off as experts in this field really
aren’t,” he cautions. “What has hurt the industry is
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that there have been a great number of people peddling
a great amount of misinformation.”

Rules as preventive medicine

In 1979, when the FcC first began to implement rules
limiting the RFI of computers and peripherals, the
number of cases involving such interference was not
overwhelming. But some complaints about computer
interference were serious enough to prompt concern,
says Knapp at the FcCC. “One notable case was
interference to an aeronautical navigation system at a
military airport from some electronic cash-register
systems,” he says. And, although the spectrum of

“The Bubble,” Digital Equipment Corp.’s corporate verification
tacility, is a 100-foot-diameter air-support structure, in which the
company performs its RFI tests. The test site includes an
18-inch-diameter turntable, on which the equipment under test
can be rotated to determine the worst-case RFI configuration,
and a large ground plane, on which the entire test station rests.
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radiation regulated by the FCC is not considered a
health hazard, interference with police radios, hospital
equipment and other sensitive systems could prove life
threatening.

Joseph Casey, chief of the FcC’s field operations
investigation branch, believes the commission acted
wisely by instituting its rules when it did. “There may
not have been a large national problem of interference
caused by computing devices (when the rules were
written),” he says, “but we realized there was potential
for that problem. If you were to take the general
interference levels that were being produced by
pre-regulation computers and project that across the
number of computers in the marketplace today, we
would have had major interference problems had we
waited until today to start making the regulations.”

The FCC regulations break the market into Class A
industrial/commercial devices and Class B consumer
devices. Devices are tested across a range of 30 to 1,000
MHz for their radiated emissions, which must fall below
the maximum field strength limits set by the commis-

sion. Devices must also adhere to specified line-
conducted emission limits, which set the maximum
voltage that the equipment can feed back along the
power line (see tables, Page 137). Because they are
designed for mass markets and are likely to be
ubiquitous, Class B devices must meet stricter require-
ments for RFI emissions than their commercial cousins.
Also, the FcC scrutinizes Class B products such as
personal computers more than Class A equipment
because of Class B’s greater potential for widespread
interference.

Along with their tighter emission requirements,
Class B products must be “certified” by the Fcc.
Manufacturers of these products must test them to
ensure that they fall within the FCC guidelines and must
submit the test results to the commission. The FcC
typically issues a certification if the test results are
satisfactory, although it can request a sample product
for testing in its own labs if questions exist. Class A
devices need only be “verified,” meaning the manufac-
turers must test the products and must submit the
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Emitted radiation from a graphics tablet, initially more than 10 decibels above the FCC's limits for Class B mass-market devices, complies
with the regulation after the addition of three ITT Cannon filter connectors (inset). The filter connectors are placed on the tablet's two /O ports

and on its power-supply connection.
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ARE YOU DROWNING
IN A SEA OF SOLUTIONS?

Recognize the symptoms?

Applications backlog?! Technology blur?
Mounting user pressures?

You suspect that suppliers may
have answers to your pressing
problems, but you don’t have
enough time to sort through frag-
mented information to determine
what will really work for you.

Like the shoemaker’s kid who
goes barefoot, you (of all people)
need a system. An information
system that displays all your cur-
rent software, hardware and com-
munications options for instant
reference.

That system is DATA
SOURCES, and you’re invited to
make it work for you. Simply fill in
the coupon and we’ll send you
DATA SOURCES at 50% off its
regular cover price.

What DATA SOURCES
does is organize your options. It
guarantees that you've considered
all relevant products. And makes
the most of your time for product
evaluations by guiding you to
those with the best possibility of
success.

DATA SOURCES is a con-
veniently sized, extremely well-
organized and skillfully indexed
reference...maintained on a data-
base, constantly updated and pub-
lished quarterly.

READ WHAT USERS SAY...

“...Current and_comprebensive listings are be-
coming indispensable.”

Gary Yost

Marketing Services Director

ASK Computer Systems, Inc.

“Literally use it daily...dramatically shortens
research time...provides more alternatives than
would have been known or considered.”

Curt Flatness, V.P.

Logic, Inc.

“Answer to a Systems Integrator’s prayer...very

effective for locating the equipment we need

...using it for everything from single-user sys-
tems to systems interfacing with mainframes.”

Richard Fletcher, President
Micro Computer Adaptation Procedure

“Dependable source of information otherwise un-
obtainable or costly to obtain...”

Barry Kukes, President

RSI Repair Service, Inc.

YOU GET...

Hardware—Over 12,000 products from
Micros to Mainframes including periph-
erals—terminals, printers, memory de-
vices, etc...organized by systems com-
patibility.

Software—The largest available inven-
tory of business packages for micros, minis,
and mainframes including operating sys-
tems, utilities, and application packages.

Communications Equipment—
from modems and multiplexors to local net-
works, carriers and services. Quick refer-
ence comparison charts, plus all diagnostic
and test equipment.

Services, Suppliers, Support—
Most complete organized listing of sup-
pliers from installation design to mainte-
nance and data center operations.
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NEW FEATURES...
” Quick-reference product comparison charts.
»” Market-tracking trends of new DP products.

1~ Before-you-buy selection criteria and checklist.

1 Geographical listing of vendors offering on-site
and depot maintenance.

ORDER NOW AND SAVE 50%

Yes! Rush me the latest two-volume edition of DATA SOURCES and enter my subscription
at $60.00 for 4 quarterly editions. I save a full 50% off the regular $120.00 cover price.

Name

Tite

Company
Address
City State Zip

Telephone

Nature of Company’s Business

Please check appropriate box: [J END USER [J] VAR/OEM [J DISTRIBUTOR
O DPMFG [ OTHER
An information product of Ziff-Davis Publishing Company. Satisfaction guaranteed.

SEER . SAVE TIME...CALL DIRECT

DATA SCOURCES 1-800-227-1617 Ext. 251

P.O. Box 5845. Cherry Hill, N.J. 08034. (In Ca., 1-800-772-3545 Ext. 251)

Residents of Ca., Co., Ct., D.C., FL., Il., Ma., Mi., Mo., N.]J., N.Y,, Vt., please add applicable state taxes. T108
" CIRCLENO.73 ON INQUIRY CARD a1



The Interpreter

results of the tests only on demand by the Fcc. Class B
and Class A products must also carry proper labels
indicating they have been certified or verified, respec-
tively.

One confusing aspect of the FCC regulations is a lack
of clear-cut directives for classifying equipment as

Class A or Class B. “In trying to come up with the
criteria for what’s a Class B product, we usually look at
the price/performance aspect,” says HP’s Baldwin. At
DEC, Brown says, the entire personal-computer line,
including the business-oriented Professional, will be
Class B certified. “We made a decision when we went

TESTING FOR RFI THE FCC WAY

Mimicking Federal Communica-
tions Commission testing may. be the
most confusing task for computer and
peripheral companies striving to
comply with the Fcc's regulations
limiting radio-frequency emissions.
The Fcc employs both indoor and
outdoor test sites, but the sites are
neither complex nor expensive, Glen
Dash, president of the Dash, Straus
and Goodhue Inc. consulting firm,
says. “Some people have spent
millions of dollars on test sites, but
they've got lots of misinformation from
so-called experts,” Dash says. “Some
companies have put in anechoic
chambers, which is absolutely unnec-
essary. In fact, they're liable to be
inaccurate. Others are using automat-

~ ed equipment to do the testing. The
- Fcc doesn’t use it, and you're apt to

make mistakes if you go to automa-
tion.”

Automated testing equipment is
prone to error because an important
aspect of testing is physically moving
attached devices and cables to obtain
worst-case readings of emitted radia-
tion. The level of radiation can vary
considerably, depending on the cable
orientation, Dash says, and the cable
movement is most effectively per-
formed by manual methods.

Test equipment employed by the
Fcc includes a spectrum analyzer, a
preamplifier, analyzers and filters.
(For outdoor testing, a receiver with a
quasi peak detector is used instead of
the spectrum analyzer.) A custom-
built dipole antenna detects emitted
energy. Dash says many companies
don’t know that the Fcc antenna is
custom-built, and this has resulted in
widespread inability to duplicate the
FCC's test results.

Commercially available antennas
cause standing waves to develop on
the feed cable between the antenna
and the receiver, Dash explains.
“Depending on how long the cable is,

you get different results,” he says, “so
people are getting results all over the
map. The Fcc ran into that problem
and resolved it with their own
antennas 30 years ago. They just
hadn’t told anybody.”

The designer of the Fcc’s antennas,
Wilmer Roberts, now heads Roberts

Commercial
a: 4 »,,antenna
% o L R
> "
2 ",

Roberts
antenna

Instrument Corp., a joint venture with
Dash, Straus and Goodhue. Fcc-type
antennas are available from Roberts
Instrument. Manufacturers can obtain
Document 0s7-55 from the FcC's
Office of Science and Technology for
more details on setting up an
FCC-type test site.
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Frequency (MHz)

3| Commercial
., antenna

Roberts
antenna

dB loss/Balun
»n
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200

300 500 1000
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Source: Dash, Straus and Goodhue

Antennas manufactured by Roberts Instrument Corp. exhibit better voltage standing
wave ratio characteristics and better loss characteristics than most commercial antennas.
These graphs from an FCC study compare a Roberts antenna with an Empire DM-105
antenna. VSWR (Graph A) measures the variability in the output of an antenna when it is
connected to varying lengths of cable. For example, a VSWR of 3:1 means that the
voltage received by an antenna from the same signal source can vary by a factor of 3.
Because of this variability, companies using commercial antennas with high VSWRs may
have difficulty in duplicating FCC test results. Antenna losses (Graph B), to be
acceptable for FCC measurement, should be less than 1 decibel per balun. (A balun,
short for balanced/unbalanced, is a type of impedance-matching radio-frequency

transformer.)
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Discover the performance advantages of
PRIAM 8-inch Winchesters for multi-

user/multitasking applications—
from word processing to database
management to local area networking.

e e MR e o

’e—'“

A Complete Line Of 8-inch Winchesters. Take your choice.
Capacities? 35, 70 and 105 Mbytes. Interfaces? PRIAM, ANSI, SMD
or PRIAM’s intelligent interfaces—the SMART-series. And our 8-inch
Winchesters share a common form factor with industry-standard
8-inch floppy drives.

Performance And Reliability. Utilizing the most advanced
Winchester technology, we’ve reduced the disc drive mechanism to its
simplest form. Fully servoed, linear voice-coil positioners take full
advantage of disc and head potential. Brushless DC spindle motors
eliminate belts and pulleys, thereby increasing drive reliability.
Automatic carriage and spindle locks ensure maximum data
protection. And all-DC power means our 8-inch Winchesters can be
used anywhere in the world.

We’re PRIAM. And We Know OEMs. We've been
providing cost-effective solutions to OEMs for years by
integrating our proven high-performance Winchester |
technology into our entire line—from 14’ to 8’ to 5%, §
And we’ve got some other surprises in store. i

Performance. Quality. Availability. )
International service and support. And all w
from where you’d expect it. For more 5
information, give us a call, and ask fora |
copy of “The 8-Inch Advantage,” a
guide for high-performance Winchester
applications.

e
PR] A The Driving Force
In Winchesters.

PRIAM Corporation, 20 West Montague Expressway, San Jose, CA 95134,
Tel: (408) 946-4600, TWX: 910 338 0293, FAX: 408 946 5679, Los Angeles
(714) 680-5195; Dallas (214) 690-0980; Minneapolis (612) 854-3900; Waltham
(617) 890-8920; New York (201) 542-8778; Reading, England UK-734-884788.
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Introducing the
P1-88 Jet printer.




Anything else Is
ust a lot of noise

In a market where noisy superlatives such as
“incomparable”, “second-to-none”, and “the
epitome of excellence” are casually applied
to a wide variety of printers, Siemens has
taken a more quiet and purposeful approach.

The PT-88 is our new jet matrix printer. Upon
close inspection, you'll see that it is equipped
with all the features your business can benefit
from—consistent print quality in a variety of
type styles, high speed (150 cps), tractor or
single-sheet plain paper feed, full graphics
capability, universal interface with personal or
desk computers, and modular design for
simplified service, if it is ever required.

But in addition to this, the PT-88 offers you
something that many others simply can't...

a QUIET working environment. Listen very
carefully. The super-silent PT-88 whispers
while it works, at less than 50 dBA. Compare
it to those that operate at more than twice
that sound level and clang, screech, rattle
and shriek. Then think of how nice it will be to
accept phone calls or conduct meetings while
the PT-88 is hard at work...right next to your
work place if you wish.

In short, the PT-88 puts it all together—
reliability, flexibility, performance, and low-
cost operation—all in one compact, super-
silent unit. The result is a printer of exceptional
long-term value. Now the question remains—
Is it incomparable? Second-to-none? The
epitome of excellence? Wed want you to
decide for yourself. One thing’s for sure. It’s
remarkably quiet. And in an increasingly
noisier business environment, we think that's
something you can appreciate.

For more information, contact:

Siemens Communication Systems, Inc.
Office Terminals Division

186 Wood Avenue South

Iselin, NJ 08830

(201) 321-3400 or

240 East Palais Road, Anaheim, CA 92805
(714) 991-9700.

Quietly impressive printers...

from Siemens.

€C/3020-020 SIQ751
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Free Genius In Every Box.

The people at CompuPro put a little genius into every system we make. Maybe it's our dual
processor that handles both 8-bit and 16-bit software concurrently. Or another CompuPro first,
M-Drive/H™, the board that does the work of a disk drive — only faster.

In every case you get model-to-model expandability, six processors to choose from, 12 to 36
month product warranties, and nationwide on-site service from the Xerox* Service Group.

For performance, quality and reliability at a cost-effective price,
try CompuPro’s System 816 family of high-performance computers today.
Let our genius multiply your genius.

Model A. Single-user, expandable to multi-user. Includes dual

processor, 128 Kbytes of static RAM, four serial ports, CP/M* 80,

CP/M*=-86, SuperCalc-86™ dBASE |I™, Hyper-Typer™ and
Field Companiont. M-Drive software is also included.

Model B. Uitra-high performance single or multi-user. Includes
dual processor, 256 Kbytes of static RAM, six serial ports, same
software as Model A, plus MP/MT¥ 8-16TM.

Model C. Our top-of-the-line multi-user microcomputer that
supports as many as seven user workstations as well as a
complete range of printers, mass storage devices, and
communications peripherals. Includes 512 Kbytes of static RAM,
nine serial ports, same software as Model B.

Model 86/87. For high-speed multi-user applications. Uses the
fastest CPU on the market (the 10MHz 8086). In addition, 1.5
Mbytes of solid state disk memory give as many as five users
access to 16-bit software up to 35 times faster than floppy disk-
based systems. Includes 512 Kbytes of 16-bit memory, CP/M-86,
MP/M-86™, SuperCalc-86 and SuperWriter-86™.

Model 68K. A single-user computer that optimizes the powerful
new CP/M-88K™ operating system. Delivers ultra-high speed for
those who develop their own programs. Includes 256 Kbytes of
16-bit memory, 1.5 Mbytes of M-Drive/H, CP/M-68K, mapFORTH
and Clanguages

All basic System 816 configurations offer as much as 4.8
Mbytes of floppy disk storage. are expandable to1 Mbyte of
RAM, and are expandable to as much as 4 Mbytes of M-Drive/H.
They all have convenience features such as clock/calendar,
interrupt controllers, interval timers, and optional math
processor. Programming languages available from CompuPro
include Assembler, BASIC, Pascal, PL/1 and Cobol, as well as
all CP/M-based programming tools

For business, industrial and scientific computing solutions,
contact your Full Service CompuPro System Center today.
Call (415) 786-0909, ext. 206 for the location nearest you
CP/M and CP/M-8 e registered trademarks and CP/M-68K and MP'N
trademarks of Digital Research. MP/M 8-16 is
Research and CompuPro. SuperCalc-86 and Sup
Sorcim. dBASE |l is a trademark of Ashton-Tate. M

CompuPro. Xerox is a registered tradema

SYSTEM 8//16

Gompvreo | EEIMEARRARRRRRNNT — QURRHHAN)

ompuPro

CompuPro, a 60DBOUT Company, 3506 Breakwater Court, Hayward, CA 94545

Dealer In

uiries Invited
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into the personal-computer business that we were
going to certify all our equipment to meet the Class B
levels,” he says. Brown also notes that manufacturers
can verify industrial/commercial equipment at either
Class A or B level, and some of DEC’s commercial
terminals have met the Class B spec and are so labeled.

Even the FCC’s investigative branch isn’t always
certain about the necessary classification for some
products. With its focus on Class B products, the FCC’s
25 field offices and 13 nationwide monitoring stations
are conducting spot-checks of electronics and computer
retail stores. A survey last year indicated that about 30
percent of the devices checked—including various
electronic devices such as cordless phones and FM
receivers as well as computing devices—failed to meet
the Class B standards. Placing a product in Class A or B
“is something we try to stay away from from an
enforcement standpoint,” Casey says. “When a ques-
tion comes up, we’ll go back to the people who made the
rules in the Office of Science and Technology and
present the question to them.”

Casey points to ignorance of the regulation, particu-
larly at the retail level, as a primary reason for the
30-percent failure rate in compliance. When violations
are found, the FCC issues letters of citation, which
Casey describes as “mainly an educational step.” The
letters cite the violation, explain the regulation and
offer the FCC’s help if more clarification is needed. The
letters also order a halt to the manufacture and sale of
the illegal products and threaten fines—which can
reach $2,000 per day per violation—if the letters of
citation are ignored.

Manufacturers carry main liability

Although retailers, distributors and others involved
in the sale and distribution of computer products can
receive citations for handling products in violation of
the FCC’s rules, the main responsibility for complying
with the regulations rests with the device manufactur-
ers. “The manufacturer is the one responsible for
verification,” says Dash. “If you're anywhere else in the
stream of commerce, including end user, you're not
liable for FCC violations unless you know or have reason
to know that the equipment is in violation.” Dash notes,
however, that no one can afford to be complacent about
the FcC rules. “Some of the first marketing citations the
FCC sent went to end users who had reason to know the
equipment they owned was in violation of the rules,” he
says.

If manufacturers have labeled their equipment as
conforming to the FCC regulations, other parties selling
or using the equipment aren’t expected to retest the
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EMI REQUIREMENTS FOR CLASS A
- (INDUSTRIAL) EQUIPMENT
Radiation limits: Frequency Distance  Field strength
(MHz2) (m) («Vim)
3080 30 e
88216 30 : 50

216-1000 € N

Note: Class A measurements may be made at any distance between 3
and 30m, if the test results are scaled inversely with the distance. For
example, at 3M, the allowable field strength in the frequency range to
88 MHz would be 300 pV/m. :

Conducted (power Frequmy Mtximum voltage
line) limits: (MHz) L
0.45-1.6 1000
1.630 3000
EMI REQUIREMENTS FOR CLASS B
(MASS MARKET) EQUIPMENT
Radiation I|mitq. Froquency_ Dlstance k Flald strength
(MHz) - (m) (uVIm)
30-88 3 100
88-216 3 150
216-1000 3 200

Conducted Iimits. From 0.45 to 30 MHz, the maximum voltage fed
back to the line at any frequency must be less than 250 pV.

Source: Dash, Straus and Gaodhue

equipment to ensure that the labels are accurate.
System integrators who buy tested and labeled mod-
ules such as CPUs, printers and terminals and connect
them to form systems also are not obliged to test the
entire system. The FCC isn’t overly concerned about the
possibility that the connection of verifed devices into a
larger system may result in a product that no longer
meets specificatians, says Knapp. “There is some risk
involved that the entire system might not meet the
regulation,” he says. “But when you weigh that against
trying to test every time you make one change in a
device in a system, it seems like that’s an unfair
burden, considering the small risk involved.” He notes,
however, that integrators doing such work as building
their own chassis and adding their own electronic
components must perform RFI tests on their systems.

At HP, Baldwin says, “We feel that we have an
obligation to OEMs to provide them with enough RFI
data from our own measurements to help them in their
design.” Many of HP’s OEMs weren’t aware of the
regulations or didn’t understand their impact, he says,
and HP has tried to inform these companies about the
requirements. “We've already used our own test
facilities to test some OEM products, and we will
probably continue to do so,” Baldwin says.

For companies such as DEC and HP, each with
hundreds of products that fall under the FCC regula-
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tions, testing is tedious but manageable. And meeting
the Fcc limits has had no major impact on the price of
products. “There have been no significant price chang-
es because of the regulation,” says DEC’s Brown. At HP,
Baldwin says, new products designed from the bread-
board stage to meet the FCC limits usually do not cost
any more than their predecessors. “But if you have an
existing product you must modify to comply, it does
cost more,” he says. HP is allowing a few products to die
prematurely rather than be retrofitted to meet the Fcc
spec.

One of the main functions Dash, Straus and Goodhue
provides is consultation about how to modify products
to meet the RFI limits, says company president Dash.
“Most people come to us for inexpensive fixes,” he says,
noting that such fixes usually cost less than 1 percent of
the selling price of the equipment. Class B device
modifications sometimes cost 2 percent to 38 percent of
the total price, Dash says, because the selling price for
these products is much lower than that for Class A
commercial products.

Manufacturers have many techniques to reduce the
radiated and conducted power-line emissions of comput-
ers and peripherals. Brown explains that DEC chose to
work at the cabinet level—adding metal shielding to the
cabinets if necessary—rather than modifying the
boards and modules within the cabinets. DEC has also
implemented an 1/0 bulkhead, through which all cables
entering the cabinet must pass. Because 1/0 ports are
primary sources of RFI leakage, the 1/0 bulkhead design
permits DEC to focus on just one opening to control the
emissions.

Because they act as transmitting antennas, 1/0 cables
themselves are the main source of radiation from
computer systems. One approach to solving this
emission problem is to use shielded cables, but these
aren’t always feasible, Dash says. “You need some
direct connection between the shielded cable and the
metal chassis—a 360-degree boot,” he says. “There are
a lot of cases where you can’t use shielded cable because
many connectors, such as ribbon-type connectors—
don’t lend themselves well to shielding.” He also
cautions that devices connected to the other end of
shielded cables must also be shielded, because the
cables shunt any CPU-generated radiation to the
attached devices.

Manufacturers can employ filtered connectors in-
stead of or with shielded cables. Filtered connectors cut
the problem radiation on each lead conductor passing
through the 1/0 connector. This solution can be
expensive, however, especially for Class B devices.
This is because, unlike shielded cable, as the number of
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leads increases, so do the number of filters and the cost.

A possible solution to the high cost of filters is
capacitor array products, such as those marketed by
AVX Corp., Myrtle Beach, s.C. A single array plate can
have holes to accommodate as many as 100 connector
pins, each of which is filtered. AvX claims an array
capacitor costs only 25 percent to 30 percent as much as
an equivalent number of individual tubular capacitor/
ferrite filter pins. Dash agrees that the AvVX arrays
have great potential, but he says the company should
also sell the array capacitors mounted in connectors, a
task currently left to the purchasers of the arrays.

Another modification that reduces radiation at the
board level is the use of board-level bypass capacitors.
This is an inexpensive solution for personal computers,
for which filters and shielded cables might not be
practical, Dash says. A bypass capacitor has a lower
impedance both back to the power supply and in
radiation into space than the thin circuit wires they
bypass. The bypass capacitors draw problem radiation
from the circuit, and may eliminate the need for filters
and shielding at the cabinet and cable level.

Blessing in disguise

Designers of new systems can sometimes avoid
shielding and filtering radiation by reducing a circuit’s
current magnitude, reducing cable lead lengths and
reducing a system’s operational frequency. These
design techniques, along with retrofit fixes, may have
the added benefit of improving a computer system’s
operation, says Baldwin at HP.

“When we design products to have low emissions,” he
says, “we’ve found that errors in data and inexplicable
bugs seem to be reduced.” Baldwin says HP doesn’t
have any figures to support this, but that reports from
divisional staffs indicate that a product’s overall
reliability improves with the RFI fixes.

Improved reliability may be the carrot that goes with
the FcC’s stick of fines and penalties, but either way,
computer and peripheral manufacturers must soon
meet the RFI regulations with all their products—new
and old designs. Knapp at the FCC is understanding of
those struggling to meet the deadline. “We’re still in a
start-up phase of the program, and it’s such a large
industry that it’s natural there are people coming on
board late,” he says. “Eventually though, I think we’ll
see a very high rate of compliance.

Dash agrees, noting, “T'wo years from now, everyone
will comply with this requirement. There won’t be any
problems. People will know what to do, and it will be
absolutely routine. It’s in getting from here to there
that the problem lies.” (]
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THE CODATA
DIFFERENCE

A Major Improvement
in OEM Microcomputers.

With so many microcomputers on
the market, and with each manufac-
turer claiming to have the solutions to
everyone's problems, why are more and
more OEM users choosing CODATA?

Very simply because the CODATA
3300 works!

That's an important part of what
we call THE CODATA DIFFERENCE
—a refreshing, new concept in OEM
marketing.

f oo

R

More performance...Lower
price...Extended warranty.

We've increased the performance
of the CODATA 3300 and, at the same
time, we've lowered the price. That
means our CODATA multi-user, multi-
tasking 16-bit computer systems have
price/performance ratios nobody else
can match. We're so confident in our
system’s integrity that we've extended
the warranty on every CODATA 3300
to 180 days. That's the longest war-
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ranty in the business and, let's face
it, you've got to be pretty sure of your
product to guarantee it for six full
months. We're sure.

These are more elements of THE
CODATA DIFFERENCE.

n uncomplicated pricing
olic

assigned tasks with no problems. But,
if technical support is required it's only
as far away as your phone and avail-
able at a moments notice via our TOLL
FREE number during normal business
hours in every U.S. time zone.

multl -user, 33-megabyte
system for only $9,600

We have only two price sheets:
one for suggested retalil, the other for
OEM prices. Simple, straightforward,
easy-to-understand. Beyond that,
there are no quantity commitments,

no bill-backs, no hassles.
e ]

FFII support and technical
assnstance if needed.

PSRRI
Our customers select the CODATA

3300 because it fulfills their needs,

because it does what we say it will

do, and because we have taken great

pains to assure that it is functionally

simple and capable of

performing its

CIRCLE NO. 77 ON INQUIRY CARD

The CODATA 3300 is a powerful
16-bit, 68000-based, MULTIBUS
system that can effectively accommo-
date up to ten users. It's a complete
UNIX system that runs full ANSI
standard FORTRAN-77, RM/COBOL,
BASIC+, SMC BASIC, APL, and
PASCAL. The 3300 provides up to 33
megabytes of unformatted on-line
storage via an integrated, high speed
Winchester drive, and a removable,
quad-density 54" floppy disc system.
The 3300 features 320 K bytes of
parity protected RAM.

An expanded CODATA 3300, with
84 megabytes of disc storage, is
priced at $13,500. The 3300 is also
available as a 12-megabyte system
for as low as $7,800.

LET US SHOW YOU THE
CODATA DIFFERENCE.
Write or call us for more information.

CODATA SYSTEMS

285 North Wolfe Road
Sunnyvale, CA 94086
1-800-521-6543

In California: 1-800-221-2265
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THERE IS MORE THAN
ONE GOOD REASON TO CALL

HEURIKON

Make HEURIKON your source

for Multibus microcomputers and
sytem components.

Since 1972 Heurikon has been
working hard to make life a little
easier for those who “put it all
together.” Powerful Z-80™ and
MC68000™ based Multibus™
microcomputers like MLZ-92A and
HK68 have helped Heurikon
customers find economical solutions
for their problem applications.

MLZ-90A
e —

MLZ91A

MLZ-92A

MLZ-93A

MLZ-90A single board
microcomputer with nine byte-wide
memory sockets for use with RAM
or ROM (AM9511 and floppy disk
drive controller optional).

MLZ-91A single board CP/M™
system with on-card floppy disk
drive controller, winchester
interface, optional AM9511,
streamer tape interface, two serial
ports, one parallel port, 64K bytes
RAM with parity, two EPROM
sockets, and GPIB CONTROLLER.

MLZ-92A single board CP/M™
system with four serial ports on-
card, floppy disk drive controller,
winchester interface, optional
AM9511, Centronics printer
interface, 64K bytes of RAM with
parity, and two EPROM sockets.

MLZ-93A single board CP/M™
system with 128K bytes of dual
ported RAM, four EPROM sockets,
floppy disk drive controller, optional
AM9511 and powerful serial port
features including SDLC and HDLC

protocol support and modem controls.

HK68™ powerful and versatile
single board UNIX™ or CP/M-68K™
system with MC68000 CPU, MMU,
quad channel DMA, four serial
ports, 128K or 256K bytes of on-
board RAM with parity (expandable
to IM byte on-board!), and two

iSBX™ connectors for 1/0 expansion.

MLZ-VDC intelligent 640 x 480 x 4
color graphic controller based on
the NEC 7220 controller chip with
on-board Z-80 CPU, DMA controller,
and user definable FIFO interface to
Multibus™ Users may display up to
16 colors from a 4K palette. Up to
1024 x 1024 x 3 interlaced also
available.

iSBX Expansion Models

Heurikon also stocks iSBX™
modules for 1/0O expansion on its
HK68 and MLZ-VDC. These modules
may be used on any other board

AR

Mini/Micro [\fichrast
SEE BOOTH 2711

HEWRIK®

3001 Latham Dr. Madison, WI 53713 Telex 469532

complying with Intel iSBX
specifications.

Presently available are the SBX-FDIO
floppy disk controller module and
the SBX-SIO serial port expansion
module.

The SBX-FDIO can control up to four
single or double sided, single or
double density 5% inch or 8 inch
floppy disk drives. A software

toggle allows both 5% inch and 8
inch drives to be intermixed on the
same cable!

The SBX-SIO is a quad serial port
expansion module utilizing Zilog
SCC controller chips with built in
baud rate generators. The SBX-SIO
is available in synchronous and
asynchronous models.

Systems

Heurikon also supplies completely
integrated systems with your choice
of CP/M-80™, MP/M-80™, CP/M-
68K™, and “'Berkeley enhanced”
Unix operating systems.

Systems are available with four, six,

and fourteen slot enclosures with 5%
inch or 8 inch dual floppy or floppy

winchester drive combinations.

Call Heurikon Direct 1 800 3 56'9602 In Wisconsin 1 608 2718700

Z-80is a trademark of Zilog Corp. Multibus & iSBX are trademarks of Intel Corp. UNIX is a trademark of Bell Lab. CPM 68000 is a trademark of Digital Research HK 68 is a trademark of Heurikon Corp

CIRCLE NO. 78 ON INQUIRY CARD



Systems in Manufacturing

Exploring the use of computers in the factory

Automated material-handling systems
streamline management of goods

By Sarah Glazer

Computer-controlled material-handling systems are
the connective tissue between work centers in the
automated factory. A quantum leap away from the days
of wheelbarrows and forklifts, today’s systems can
automatically move goods through a factory, signal
robots to start working or feed material into other
automated machinery. And what may be more impor-
tant, software in some material-handling systems can
track inventory to a degree never before possible.
Software can pinpoint the location of parts and finished
products and also can share this information with
manufacturing and accounting databases to improve
their accuracy.

Ties between material-handling systems and other
components of the automated factory, such as numeri-
cally controlled machine tools, flexible manufacturing
systems and robots, are becoming more common, says
Luis Chong, a senior consultant for research firm
Arthur D. Little, Cambridge, Mass. “The major
material-handling vendors are really pushing to inte-
grate handling systems with other factory systems,” he
says. “The flexibility of the systems is increasingly due
to the use of software and electronics.”

But moving goods within factories is only one
application for computer-controlled material-handling
equipment, claims industry analyst Mitchell Quain of
the New York investment firm Wertheim and Co. An
even larger market exists today in warehousing—about
$500 million in 1983 compared to only $200 million for
factory material-handling applications this year, he
estimates. However, he predicts the relationship will
reverse in the future and emphasizes, “The factory is
the growth area, not warehousing.”

Three categories of equipment

Although sophisticated material-handling systems
often include several types of equipment, computer-
controlled systems fall into three general categories:
automatic storage-and-retrieval systems (AS/RSS), au-
tomatic guided-vehicle systems (AGVSs) and conveyors
and monorails. Automatic storage-and-retrieval sys-
tems, used in warehouses and small storage areas,
usually have rows of racks for storing material as
densely as possible, reports Aaron Albert, vice presi-
dent of RGTI Systems Software, New York, which
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most suppliers of material-handling systems to be their most
standardized piece of equipment. Yet marketing manager Roy Ferrari
of Harnischefeger admits that software must be customized even for
the mini-load. “I don't think we’ll ever reach the point where we can
say, ‘Here's a standard software package,’” he says.

specializes in material-handling software. Aisles in an
AS/RS are just wide enough for a stacker crane, which
moves on a track and can place goods into or pull them
from the racks. They are typically available in two
sizes. A full-unit version handles pallet-sized loads
weighing about 6,000 pounds, while a mini-load version
usually handles plastic trays measuring only 2 by 4 feet
and weighing no more than 750 pounds. Mini-load trays
are often partitioned to hold as many as 100 types of
small parts.

“Saving space used to be the big selling point for
stackers,” remarks Albert, “but the real savings are in
knowing where things are.” In addition to controlling
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This warehouse-control system has three main components. The group of blocks at upper right represents a storage-and-retrieval system.
The blocks at lower right represent a conveyor system. The two systems are integrated at the system-control block (center) and are controlled
by the host computer (near the center of the third group of blocks). The host computer in this system is a minicomputer, dedicated to the
warehouse-control operation but able to communicate with a central mainframe. (Source: Jervis B. Webb.)

the movements of the stacker, the microcomputer or
minicomputer—depending on the system’s size—may
store an inventory database, he explains. The database
can be tied directly to mainframe databases for
manufacturing and financial planning. Many companies
want a material-control system integrated with overall
business planning rather than just a modern ware-
house, Albert reports.

The second type of computer-controlled equipment,
automatic guided-vehicle systems, carry goods around
both warehouses and factories. “AGVSs can have a lot of
intelligence,” contends Dick Hays, an engineering
manager for SysteCon Inc., Duluth, Ga., a material-
handling consulting firm. This intelligence can be in the
form of sensors on the vehicle that tell it, for example,
when to pick up a load or if an obstruction is in its path.
The intelligence can also reside in a central computer
that integrates the functions of the vehicle with those
of an AS/RS or an automated assembly line.
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Vehicles run on tracks, follow the path of a reflective
chemical painted on the floor or are radio or microwave
controlled, says Blake Flint, president of Barrett
Electronics, Northbrook, Ill., a leading manufacturer
of AGvVSs and a subsidiary of Mannesmann AG,
Diisseldorf, Germany. Flint explains that AGvVss can be
dispatched manually or by computer control and can be
monitored on a CRT in a foreman’s office. SysteCon’s
Hays believes that an AGVS, more than any other single
piece of equipment, can most easily raise a company one
level in automation. “It can go into an existing
environment,” he explains, “and can span distance
relatively cheaply.”

The third category of equipment, conveyors and
monorails, can be quite intelligent, says George Rams-
den, vice president of sales for Jervis B. Webb Co.,
Farmington Hills, Mich., a leading manufacturer of
conveyors. “Power-and-free conveyors operate like a
railroad with switches,” he explains. “You can direct.
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A Memory to Treasure

CentuData’s 300 Megabyte
Winchester Disk Memory

For OEMs, this high-end disk memory is not Best of all, it costs one-third less than a
only an exciting advance in technology, removable pack drive and is now
but a memory to treasure. available in OEM quantities.

And AMS-315 is more than twice To configure a new computer system
as reliable as 300 megabyte remov- ; or upgrade an existing one, the
able pack disk drives used in the : AMS:-315 is the memory to treasure.
past. It plugs into the same SMD 2 Century Data Systems
interface and operates with the \ 1270 Notth Keasrser Bhvil.
same software as removable b Anaheim, California 92806
pack drives. This large capacity (714) 999-2660
Winchester disk memory needs R

only one-third as much room to G Century Data Systems

provide 300 megabytes of memory. A Xerox Company

©1983 Century Data Systems CIRCLE NO. 79 ON INQUIRY CARD
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Systems in Manufacturing

This overhead, power-and-free conveyor system, typical of
material-handling systems installed in factories, could be used with
manual or automated assembly lines. Most assembly includes some
manual work, says George Ramsden, of Jervis B. Webb Co.
“Although the assembling of some rather sopbhisticated office
equipment is now being done without any human hands, it requires a
lot of robots—and a lot of volume to justify a lot of robots,” he adds.

individual loads to different locations, all under comput-
er control.” This sometimes involves automatic identifi-
cation systems such as bar-code readers that scan coded
labels to sort goods as they move along the conveyor.
Integrating information-handling and material-
handling systems allows conveyor systems to do more
than move material, says Ramsden. Now they can
“have material in the right place at the right time,” he
adds.

Factory-automation support structure

Manufacturing philosophies have changed radically
over the last 10 years, contends Edward Budill,
president of Hartman Material Handling Systems Inc.,
Victor, N.Y., a division of Allis-Chalmers. Rather than
optimizing a process with backup inventory, he ex-
plains, “Today, there’s a strong emphasis on reducing
inventory.” But without a cushion of parts and
subassemblies, the availability of materials at every
point in the manufacturing process becomes more
crucial than ever. “If you're going to spend money for
flexible manufacturing systems and so forth, you're a
fool not to put in a sophisticated material-handling
system to support it,” Budill says. He agrees with
industry estimates that materials in a factory are in
process 5 percent of the time and are handled or stored
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where material is between operations, you will increase
throughput,” Budill maintains.

Improving methods for material handling may re-
quire integrating handling equipment with other auto-
mated machinery. An AGVS can take material from a
stacker crane in a warehouse, carry it to the factory
floor and signal a robot to pick up a part and place it
into a numerically controlled machine tool. After the
part is machined, the robot takes it off of the tool and
puts it back on the carrier, which then moves it
somewhere else.

Material-handling equipment suppliers are usually
responsible for providing the interface between sys-
tems, says Ramsden of Jervis Webb. They sometimes
provide software used by the robot or the machine tool
in the interface, but more often they merely send a
signal that material is in place, he explains. Even with
the simpler task, Ramsden sees the lack of communica-
tion standards in the factory as a problem. “We've
worked with a number of different robot companies,
and we have to work with every one differently,” he
says. Hartman’s Budill notes that AGvss also lack
standards. Hartman doesn’t manufacture its own
vehicles but often includes them in systems. “We must
approach every AGVS vendor as a new job in integra-
tion,” he says.

Factory automation’s biggest impact on the material-
handling industry is in reducing the size of storage
systems and tying them closely to the manufacturing
process, says Scott Grover, product manager for AS/RS
at Eaton-Kenway, Salt Lake City. A subsidiary of
Eaton Corp., Eaton-Kenway is the largest manufactur-
er in the overall material-handling market, according to
Wertheim and Co. “As more factory automation takes
place, we see smaller storage segments being integrat-
ed with manufacturing centers rather than big $20-
million storage centers like we built in the past,” says
Grover. A small storage segment might consist of a
two-aisle AS/RS for storing subassemblies and the raw
material that will be added to them at the next stop on
the assembly line.

The tie-in between storage systems and assembly or
manufacturing systems has led to the use of fault-
tolerant computers (which contain redundant circuitry
to prevent breakdowns) in some material-handling
systems, says Webb’s Ramsden. “We get quite a few
requests for fault-tolerant systems,” he says. He
believes this stems from the trend toward small
inventories. Albert of RGTI agrees: “Once you’ve pared
inventory down to a half-day supply, it’s very impor-
tant to have access to it.” This is one reason he calls
integrating material handling into the automated
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No need to be —when you assemble or expand your VAX-11 system with Emulex’s new DMF-32-
compatible CS21/FX Communication Controllers. Just ask for model FC or FD. Emulex-supplied filters
and mounting hardware help you to meet and maintain FCC compliance. No doubt about it: A few
ounces of RFI-prevention can be worth pounds of cure.

But that’s only part of the CS21/FX story. The all-new subsystems allow you to completely replace
the asynchronous-communication portion of a DEC DMF-32 installation with lower cost, higher per-
formance Emulex hardware. Start with a single hex controller board with twice the line capacity

of an equivalent DMF-32 board. Add in such standard Emulex features as self-test firmware, modem
control on all 16 lines, and something completely new: the ability to drive either EIA RS-232C or
20mA current-loop communication lines. Specify a FB or FD subsystem, and you can plug either EIA
or current-loop lines into a single distribution panel by simply rewiring your DB25 connectors. The
distribution panels themselves are also all-new— and “picture-frame” perfect. They fit right into an exist-
ing DMF-32 mounting frame, or you can use the new dual-panel frame shipped from Emulex.

As production soars, production costs drop, and most of these savings are now being passed along
to the people who made it possible. Item: a 16% reduction in the price ($2125 in quantities of 100)

of the popular CS21 communication controller family, used to multiplex 16 lines at rates of up to 19.2
Kbaud. This family includes DEC DMF-32, DH11 and DZ11-compatible emulations.

A similar price reduction ($2690 in quantities of 100) applies to Emulex’s SC21 large-disk controller
for both PDP-11 and VAX Unibus CPUs. And that’s not counting our usual mix-and-match discounts for
OEM and other volume customers.

PISSRA TLS P BT E et Tl et T B ws
ESOYWAG Thdi~ B P11 Y i E
FINAET ETTES 2 VLA FILE. ..

Year-end figures for fiscal year 1983 show that both sales and earnings per share doubled over the
past 12 months. Revenues totaled $31,012,089, an increase of 93 percent over 1982’s $16,084,199.
Net earnings were $5,618,530, an increase of 155 percent over net earnings of $2,200,933 for the pre-
vious year. Earnings per share were up 104 percent to $0.98 per share from last year’s $0.48 per
share. Special invitation: Next time you’re in Southern California, visit our Costa Mesa headquarters
and let’s talk DEC there.

See us at Comdex, Booth #2030. .
D o G

See us at Dexpo West, Booth #512. :
EMULEX

3545 Harbor Blvd., PO. Box 6725,
Costa Mesa, California 92626,
Toll-Free (800) 854-7112, In Calif. (714) 662-5600.

GSA Contract #: GS-OOC-03589 ™DEC, VAX, DMF-32, PDP and Unibus are trademarks of Digital Equipment Corporation.
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The D161 QIC-02
tape drive is the per-
fect matching mass

QIC-02 based
hardware. And, of
course, it features

storage device for the reliability
your Winchester. and interchange-
Quite a claim, ability of %,-inch

true. But we can
back it up.

Only the D161 gives PR
you 160 MB of storage in an 8- 1nch
envelope. And it’s the only 1-inch
tape drive that’s compatible
with industry-standard QIC-02
specifications.

In short, the D161 is the answer
for applications which require
more capacity than traditional

tape. To top it off,

with the D161,

" % you just plug and go.
What could be simpler?

For a test drive, write for
details on our Evaluator Package.
See for yourself how easy it is to

go from 20 to 160 MB in
. under 20 minutes.
After all, you've got noth-
ing to lose.

ROSSCOMP

e’re backing up your future.

16643 Valley View Avenue, Cerritos, California 90701 213/926-5533
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Systems in Manufacturing

factory “an extremely rigorous computer application.”

Although many systems are highly automated, some
facets of material handling are not. One such job,
picking small parts out of trays and bins, is almost
always done manually, says Roy Ferrari, a marketing
manager at Harnischefeger Corp., Milwaukee. He
describes a factory in which kits are assembled to be
transported to points on an assembly line. A database
specifies the contents of the kits and directs a stacker
crane to remove bins from storage automatically and
take them to one location. But removing the parts and
labeling the completed kit is done manually. Vendors of
robots with vision capabilities have produced systems
with some bin-picking skills (MMS, November, 1982,
Page 201).

For some jobs, however, Ferrari says, “you still need
people all the way along the line.” Albert of RGTI notes
that some computer-controlled stacker cranes are
designed so that a person can ride them and reach into
bins to remove the parts listed on a CRT.

Sharing data with the front office

In the factory described by Harnischefeger’s Ferrari,
front-office software for material requirement planning
orchestrated the assembly of parts kits. The MRP
software knows the products to be worked on in an
upcoming week, explains Ferrari, and passes the lists
of parts needed to the minicomputer that controls the
storage system. This integration (called closing the loop
in MRP), in turn, makes the overall MRP system more
accurate. Rather than operating on the assumption that
its requests are carried out, the MRP system can base
its data updates on what actually happens.

Many sophisticated systems that integrate several
kinds of material-control equipment are directed by
high-level computer control, says Lloyd Robertson,
vice president of marketing for Litton Unit Handling
Systems, Florence, Ky., the material-handling division
of Litton Industries. “Just recently, we've done two
jobs that included doing the MRP system for a host
computer,” he says. He admits that doing such complex
software is unusual for Litton.

Arthur D. Little’s Chong believes most closed-loop
MRP systems are still on the drawing boards. “We have
seen some MRPs with pick lists,” he says. “The
technology is here, but not too many companies are
actually doing it.”

Material-handling computers may also share data
with front offices for accounting, as does the minicom-
puter that controls a food warehouse described by
SysteCon’s Hays. This minicomputer alsocommunicates
with a mainframe that gathers sales orders from
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information relayed by salesmen through touch-tone
telephones. The mainframe checks a customer’s credit
rating, verifies the shipping address and then sends the
order to the warehouse minicomputer, he says. When
the order has been automatically pulled and a laser
scanner has told the minicomputer the cartons are
loaded on a truck, the mini prints an invoice and relays
this information to the mainframe, he continues.

This information sharing makes warehouses more
efficient, but advances in warehousing software itself
are also leading to change, says Hays. “If a computer
can recognize where each load of a product is in a
warehouse, that saves both time and space,” he says.
Rather than reserving part of the warehouse for each
type of product, the computer can direct each load to
the first available slot. “Computers are making ware-
houses smaller,” Hays says with their “ability to locate
a product anyplace, know where it is and track it.”

Software remains a problem

Even though advances in software make material-
handling systems more useful, producing the programs
is a problem because almost all systems are customized.
“You can’t clone the systems,” says Robertson of
Litton. For software that directs equipment, “you’d be
lucky to have 50 percent in common between two
companies,” he estimates. He believes there is almost
no common ground in inventory-control software.

Grover of Eaton-Kenway says his company tries to
develop software modules to use as building blocks,
such as one that controls conveyor tracks. “But ifa J.R.

LEADING SUPPLIERS OF AUTOMATED MATERIAL
HANDLING SYSTEMS
Unit load Miniload
AGVS AS/RS ASIRS
Allis Chalmers (Hartman) X X
Clark X X X
Conco Tellis X X
Eaton-Kenway X x X
Harnischefeger X X
Lear Siegler X X
Litton UHS X X
Mannesmann (Barrett) X X X
Munck X X
Portec X
Raymond % X
SPS Technologies X X
Jervis B. Webb X
Source: Arthur D. Little
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Case or an IBM asks for an off-the-shelf software
package, it doesn’t exist,” he says, “because J.R. Case
and IBM operate so radically differently from each
other.”

The labor costs of producing software are becoming a
greater portion of overall system cost as well, say most
industry observers. “When you include the cost of
software,” says Ramsden of Jervis Webb, “the percent-
age of cost of the control system has increased a great
deal over the years.”

In addition, software is the source of a persistent
problem in the material-handling industry: late deliver-
ies of systems. Suppliers acknowledge that debugging
software causes most delays. “Delivery is a big part of
being successful in this business,” says Litton’s Robert-
son. With penalty clauses that withhold money until a
system is up and running, he adds, “software debug-
ging is always a big part of your money in a contract.”

Hartman’s Budill thinks the nature of programming
makes it prone to delays. “People can think just so
fast,” he says, noting that writing software is primarily

manual. “You can’t just throw money at programming if
it is behind,” says Budill. “It’s not necessarily produc-
tive to add more people at a later stage.”

Arthur D. Little’s Chong points out that despite the
persistence of late deliveries, producing software is
getting easier as suppliers grow more experienced. “In
the beginning, software was one of the big stumbling
blocks,” he says. But attempts to create reusable
software modules are helping. “We see a trend toward
more standardized software,” Chong says. He adds
that this more than anything else will reduce the
problem of being unable to deliver systems on time.[]

LOOKING AHEAD IN MMS

Be sure to watch for these editorial highlights in
coming issues of Mini-Micro Systems.
* The November issue will include MMS’s annual
report on computer terminals.
* MMS’s Fall issue of Peripherals Digest will also
appear in November.

Performance
Speed and Versatilit

3 reasons to roll with a Disc Trackball
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Scanners, |
Systems, Robotics, CR .
Cursor Control or any MAN/
MACHINE X-Y Interfacing,
get your next design off to a
rolling start with one of DISC’S
proven TRACKBALLS.
Low Cost/Small Size—
LT200 Mini Trackball
* Keyboard mountable or standalone.
¢ Built-in direction decoded output.
* High volume cost effective.
Rugged/Economy—
TB300 Open Frame Series
e Industrial-commercial grade.
* Low Torque or friction loaded versions.
¢ Metal frame model optional.
Precision/Performance—TB400 Hi-Rel Series
® Free standing or console mounting.
* Quadrature squarewave or direction decoded.
e Line driver, HTL and CMOS options.

The “Hands On” Encoder People

102 East Baker Street,

Disc Instrmoments So5ta Mesa, CA 92626
"'1,,"““‘@ A Honeywell SUBSIDIARY (714) 979-5300

TWX: (910) 595-1987 DISC CSMA
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Never before has anyone put so much
into something so good looking. Or so
compact. It took revolutionary design
to doit. Design a lot of people couldn’t
accomplish for the price. But we did.

In fact, the birth of the WY-50 intro-
duces a new standard for low cost ter-
minals. It was conceived to give you
30% more viewing area. Developed
to meet the most advanced European
ergonomic standards. And best of all,
delivered for a surprisingly low price.

The WY-50 sells for only $695.00.

ANNOUNCING THE WY-50.

RETTY BABY

A NEW GENERATION OF LOW-COST TERMINALS FROM WYSE.

BORN WITH ADVANCED
FEATURES:

» 14" screen.

* 80/132 column format.

* Soft-set up mode.

* High resolution characters.
* Low-profile keyboard.

¢ Industry compatible.

+ Only $695.00.

For more information on the revolu-
tionary design, outstanding features
and unique good looks of our Pretty
Baby, contact WYSE TECHNOLOGY

CIRCLE NO. 83 ON INQUIRY CARD

and we’ll send you a
brochure filled with everything
you need to know.

The WY-50. It’s a real beauty.

ww Make the Wyse Decision.

WYSETECHNOLOGY, 3040 N. First St., San Jose,
CA 95134, 408/946-3075, TLX 910-338-2251,

in the east, call 516/293-5563, call toll-free,
800/538-8157, ext. 932, in CA 800/672-3470, ext.

in the midwest, 313/227-5011, in So. CA, 213/340-2013.
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SECOND GENERATION
96 TPI DISK

NO OTHER
PRODUCT LINE
IS EXPRESSLY
DESIGNED FOR
PRECISION

96 TPI
PERFORMANCE.

What makes one computer a better buy
than another?

How about a 96 tracks-per-inch drive?
It can pack more than a megabyte on a
single flexible disk.

Today, over 20 microcomputer manufac-
turers are marketing 96 TPI disk systems.
And thanks to a new diskette engineered
to standards previously unattainable, 96
TPI performance can now be as reliable as
48 TPI.

The product that makes this possible is
the Xidex Precision™ Flexible Disk.

A TANGIBLY SUPERIOR DISK.

We had no choice. To turn out a highly
reliable 96 TPI product line in volume, Xidex
had to build the most automated and ad-
vanced disk manufacturing facility in the
world. And we had to find ways to enhance
current capabilities in materials, magnetic
formulations, manufacturing and quality
control.

The best substrate. We start with the
most stable polyester substrate commer-
cially available.We can command the best
because we're the world's largest purchaser
of polyester substrate. Using a superior
substrate makes the disks less suscepti-
ble to distortions caused by temperature
and humidity.

And that's just the beginning.

Tighter hub hole specs.We reduced the
accepted tolerances on the center hole
diameter by 50% (from .001"to .0005") to
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decrease the risk of head to track mis-
alignment.

Improved signal strength.We coatwith a
unique magnetic particle that has a signal
level almost 20% higher than average. (This
was accomplished without any sacrifice in
overwrite and peak shift properties.) The
resulting “hotter” signal means you're less
likely to lose your data if head alignment is
less than perfect.

Better finishing. We use proprietary
binders and lubricants, and we polish the
disk to a higher luster than you're used to
seeing. This significantly improves signal
performance and assures longer life for
the disk drive heads.

More protective jacket. Jacket construc-
tion is particularly critical to 96 TPI perform-
ance. Xidex has selected a 10 mil jacket
that is 33% thicker than the industry aver-
age.The jacket not only feels more sub-
stantial, it offers greater protection from
contaminants, extended handling and ex-
tremes in temperature and humidity. Its
superior squareness and flatness allow it
to slip more easily into the drive and im-
proves double sided head compliance.The
all-polyester liner helps the disk to rotate
more quietly and with less torque.

Tighter quality control. Product testing
must also be a cut above accepted stan-
dards. Xidex disks not only go through the
most rigorous 100% test procedures, they
are also required to pass an additional out-
going quality check of 18 tests.

Xidex disks are 100% certified . ..to a
higher level than any other product. But
many users don't realize that “100% certi-
fied” simply means that the disks are cer-
tified against dropouts. Disks can fail for
other reasons, too. It's only because Xidex
controls all three critical areas—coating,
physical construction and testing—that we
can produce a reliable 96 TPI product.

CIRCLE NO. 84 ON INQUIRY CARD

Naturally, our disks also offer a lifetime
warranty against manufacturing defects.

HIGH VOLUME
PRODUCTION CAPACITY.

Xidex's monthly shipments of disks have
been soaring since mid-1982. And we're
just barely tapping our capability. Our new
coating facility will be able to turn out over
150 million disks a year.

Our product line also includes a full line
of 48 TPI disks that are superior to any-
thing on the market. Available in 5%"and 8"
sizes, they are made to the same exacting
standards as our 96 TPI products.

A WORLD LEADER IN
PRECISION COATING.

As one of the largest manufacturers of
computer media products, we've been per-
fecting the art of precision, high speed,
volume coating onto polyester since 1969.
In fact, we currently coat more polyester
media products than all manufacturers of
flexible disks combined.

We're also the first vertically integrated
American manufacturer of flexible disks in
over five years.

If you'd like more information on the
most reliable 48 and 96 TPI disks that
money can buy, give us a call. We also have
a technical paper on 96 TPI disks that's
yours for the asking.

Xidex Magnetics, PO. Box 3418, Sunny-
vale, CA 94088-3418. (415) 964-4652.
In California call toll free (800) 672-1403.
Outside California call (800) 538-1584.

A &

PRECISION"FLEXIBLE DISKS
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A SYSTEMS
APPROACH EVEN A
COMPANY PRESIDENT
CAN APPRECIATE.

There is one approach to systems
thats designed to hold your interest.
Whether you're building systems or
building a company that does.

Intels Open Systems approach.

It means that Intel integrated micro-
computer-based systems are built on
industry standards like the MULTIBUS®
architecture and our iRMX™ realtime
operating system. And proposed stand-
ards like Ethernet* and Xenix* So
there are no proprietary architectures
to get locked into. Or major markets to
get locked out of.

Whats more, you can change your
level of integration at any time. To reduce
time to market. Or cut costs. Because
our advanced microprocessors, peripher-
als and board level products are based
on those same standards. So you'll
never have to worry about the new parts
not getting along with the old ones.

Open Systems also means that
future products will fit quite nicely into
our present distributed processing systems.

So growth-path compatibility and
product upgrades should be a snap.

You'll also be positioned to take
advantage of breakthroughs in VLSI,
while your competition is still toying
with the idea.

When you put it all together with
Intel Systems, it clicks: lower risks, shorter
schedules, state-of-the-art performance,
easier customization, future compati-
bility, and a solid place to put your money.

And thats something everyone can
appreciate.

Whether youre the president of the
company, or just a kid on the way up.

To learn more about Intels Open
Systems, attend one of our Executive

Seminars. Call us at (800) 538-1876. In
California, (800) 672-1833.

Or write Intel, Lit. Dept. Z13, 3065
Bowers Avenue, Santa Clara, CA 95051.
And we'll give you the dates of the
seminars nearest you.

i “delivers
|n solutions

“Ethernet is a registered trademark of Xerox Corp. Xenix is a registered trademark of Microsoft, Inc



By any measure of
modern achievement, a
nine-pound, 16-bit, battery-
powered business com-
puter is quite amazing. The
attachment of a five-pound
correspondence-quality
printer makes it even
more so.

The Gavilan mobile
computer is the first ultra-
portable system designed
for complete field automa-
tion. It lets professionals
on the move type, compute,
store, recall and print
hundreds of pages of infor-
mation practically anywhere,
without the need for elec-
trical hook-up or external
battery packs.

BUT THIS IS,

The key to the Gavilan's
success as a stand-alone
mobile computer lies below
its surface The Gavilan
operating system has made
possible two advance-
ments that make it the first
completely viable compu-
ter for mobile professionals.

The first is its fully inte-
grated software. Yes, fully
ntegrated. Its CapsuleWare™
software programs are
contained within storage
capsules that plug inter-
changeably into the
computer.

No other microcomputer
offers the degree of soft-
ware integration afforded
by the Gavilan shared data
format of CapsuleWare.

The complete set of
CapsuléWare programs
includes CapsuleWord™
word processing, Capsule-
Calc™ calculation & anal-
ysis, CapsuleOffice™
portable secretary, Cap-
suleComm™ communica-
tions and CapsuleForm™
forms processing.

Secondly, the Gavilan's
primary user interface
is not the keyboard, but
instead, a built-in pressure-
sensitive touch panel that
not only selects, but exe-
cutes, commands. With the
full capabilities of a
mouse, this simple “point

THIS IS NOT

THE MOST AMAZING PART.

CORRESPONDENCE-QUALITY

50 CHARACTER PER SECOND
PRINTER WITH SELF-CONTAINED
BATTERY PACK WEIGHS FIVE POUNDS

CAPSULEWARE AND MEMORY
EXPANSION CAPSULES

TOUCH PANEL WITH

COMMAND FUNCTIONS ALLOWS
TOUCH-SENSITIVE POINTER
CONTROL OF ON-SCREEN MENUS,
DOCUMENTS, NUMBERS AND TEXT

3%" FLOPPY DISK DRIVE;
360 KBYTES FORMATTED

8 LINE X 80 CHARACTER

LCD SCREEN WITH ABILITY
TO DRIVE A 24 LINE X 80
CHARACTER VIDEO MONITOR

10-KEY NUMERIC PAD

FULL-SIZE
TYPEWRITER KEYBOARD

and tap" interface all
but replaces the keyboard
in normal computing
operations.

For the end user, the
combination of these two
features totally elimin-
ates the need to key-in
complicated computer
commands to enter and exit
separate programs, and
manipulate menu items or
data.

For the value-added
OEM, this means being
able to establish a totally
new market niche with
a uniquely competitive
product.

LEAVE YOUR
COMPETITION BACK
IN THE OFFICE.

Suddenly, the prac-
ticality of the Gavilan
system is creating a
demand for vertical market
software packages from
the widest diversity of mo-
bile professionals ever —
from field auditors to
field correspondents, sales
representatives to service
representatives, nsurance

agents to industrial engi-
neers, architects to
anthropologists.

The ability to write and
print-out reports and let-
ters, send and receive
electronic transmissions,
work up a spreadsheet
analysis or simply store vast
quantities of data in the
field is capturing the imagi-
nations of professionals
who never before consid-
ered a computer a viable
working tool away from
the office.

SOFTWARE IN A
CAPSULE —

A POWERFUL NEW
INNOVATION
REWARDS
UNLIMITED
DEVELOPMENT
OPPORTUNITIES.

The Gavilan mobile
computer was built for the
broadest range of appli-
cations program develop-
ment. Programs can be
written by OEMs or end
users. In MS/DOS or Gavi-
lan's own operating
environment. On 3"

microfloppy diskettes or
CapsuleWare.

So whether you're an
end user or an OEM, we've
made it amazingly easy for
you to take the next step in
hardware and software
mobile computing

Gavilan Computer Corp
PO.Box 5004

Campbell, CA 95008
(800) 528-6050, Ext. 1191
Telex 4991278 GVLN US

’

Gavilan. CapsuleWare, CapsuleWord, CapsuleCalc
CapsuleOffice, CapsuleComm, and CapsuleForm are
trademarks of Gavilan Computer Corporation
MS/DOS is a trademark of Microsoft Corporation
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IBM’s largest educational grant is aimed
at upgrading manufacturing technology

Citing what company chairman
John R. Opel calls a critical need to
improve American manufacturing
technology, 1BM Corp. has launched
a $50 million program consisting of
hardware donations and educational
grants to graduate schools of
engineering. The program—IBM’s
largest single contribution to educa-
tional institutions—includes $40
million worth of IBM 4341 comput-
ers, CAD/CAM workstations, periph-
erals and software. The remaining
$10 million is in the form of cash
grants to five as-yet-unidentified
universities to develop graduate
engineering curricula in manufac-
turing automation. “America must
improve its productivity to compete
in worldwide markets, therefore,
American engineers must design
products for lowest cost, highest
quality manufacturing,” Opel says.
He adds that current university
CAD/CAM equipment is obsolete. Dr.
Lewis M. Branscomb, IBM vice
president and chief scientist, ex-
plains, “The United States has
leadership capability in this area,
but the universities are having a
difficult time responding quickly
enough to changing manufacturing
methods, and the problem is
exacerbated by antiquated equip-
ment.”

With 1BM equipment and software
donated by major CAD/CAM software
houses, the 20 universities in the
program can develop programs to
train graduate engineers in manu-
facturing and design methods and to
help advance manufacturing engi-
neering. “In addition to teaching
current methods, the program will
embed the concept of interdisciplin-
ary manufacturing methods in
university curricula, pressing the
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bounds of the technology,” Opel
says.

The computer systems were
awarded to 20 schools throughout
the U.s., including Lehigh Universi-
ty, Boston University, the Universi-
ty of Massachusetts, Rensselaer
Polytechnic Institute, the Polytech-
nic Institute of New York and
California Polytechnic State Univer-
sity. The systems consist of a
16M-byte 4341 mainframe with 1BM
disks and graphics terminals as well
as a variety of IBM and third-party
software. Software has been con-
tributed by Bell Northern Research
(Circuit Board System Design
System 2), Cadam Inc. (Computer
Graphics Augmented Design and
Manufacturing), Dassault Systems
(Computer - Aided Three-
Dimensional Interactive Applica-
tion) and Structural Dynamics

Corp. (Computer Aided Engineer-
ing Design Systems). IBM is also
supplying vM and MVS operating
systems; FORTRAN, APL, PL/1 and
Pascal languages; and support
applications such as general graph-
ics, development, office and training
packages.

Dr. Louis Robinson, IBM director
of university relations, says that
IBM received 172 proposals from
some 200 universities in the United
States with graduate engineering
programs after proposals were
solicited last fall.

Opel says, “We are still discussing
the possibility of doing a similar
program in Europe.” He notes that
IBM is planning to open a European
Manufacturing Technology Center
like the one it has established in
New York to train 1BM factory
management. —Geoff Lewis

EEEEEE

CAD/CAM equipment supported by IBM 4341 mainframe computers is part of a $50 million
educational contribution IBM is making to U.S. universities to upgrade graduate engineering

programs in manufacturing technology.
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DELTA'S MAPPED OUT
A WAY TO SOLVE 10,000 OF
YOUR CARGO NEEDS.

T0 LONDON
TO FRANKFURT

Montreale P}”:'d’

V.. Jacksonville
s ? N iDaytona Beach
5 Tampa/St.Pete/. :

Clearwaters. «Offando

Sarasota/Bradentone, - WiPaim Beach

Fi.MyerS Ftlauderdale
lﬁ;mi Nassau

San Juan

Delta Air Freight ships door-to-door between more than
90 cities covering 10,000 communities.

See this Delta map? You can ship just about  for your shipments. Also ask about Delta

anything, big or small, between any Delta Air Express—we guarantee to get your
cities shown. That covers over 10,000 com- shipment on the flight specified. And Delta
munities. You can ship door-to-door. Or 3-D™ Air Freight—40% off regular freight
airport-to-airport. Delta can frequently give  rates on high density shipments.

your shipment same-day delivery. For full details, call the Delta Marketing

Delta can ship anywhere in the U.S. or Office in the city nearest you. ADELTA

e airline run by professionals

the world, via interline connections. In
many instances, Delta Air Freight rates are
lower than other freight services. And Delta
will quote you special low rates tailor-made

DELTA AIR CARGO. READY ALL-AROUND.
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HP and Fluke introduce microcomputers
for factory testing

Tagged as instrument controllers,
new microcomputers from Hewlett-
Packard Go., Fort Collins, Colo.,
and John Fluke Manufacturing Co.,
Everett, Wash., are rugged enough
to control test equipment in
factories, say their manufacturers.
The HP Series 200 model 20 is based
on Motorola Inec.’s 16-bit micro-
processor, the MC68000; the Fluke
1722A is based on Texas Instru-
ments Inec.’s 16-bit chip, the TMS
99000. Each computer can be rack
mounted and has slots for connect-
ing instruments and optional bub-

ble-memory cards for harsh envi-
ronments. Each also has controls
designed for unskilled operators.

The Fluke 1722A has a touch-
sensitive panel—a clear overlay in
front of the 9-inch graphics CRT
screen. The panel’s 60 fingertip-
sized areas can be programmed so
that an unskilled operator can run a
test system directly from the
display, says product manager
Mark Mullins.

In addition to the standard 64k
bytes of RAM, optional memory
cards can be plugged into any of five

option slots to provide a maximum
of 2.6M bytes of RAM. Optional
communication cards, each with two
interfaces, can be plugged into
three of the five slots for
connecting test instruments. One
IEEE-488 port and one RS232C port
are standard, and bit-parallel inter-
faces are available.

Bubble-memory ecards in incre-
ments of 256K or 512K bytes can
provide as much as 1.8M bytes of
non-volatile file storage. Other
mass-storage options are a 400K-
byte floppy disk and a Winchester

Unit

Memory: RAM
standard, bytes
(maximum)

Fluke 1722A

64K
(2.5M)

HP Series 200
Model 16

(270K microfloppy;

General purpose
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Dual 270K micro-

Standard
interfaces
(options)

Mass
storage, bytes
(options)

400K floppy |EEE-488 BASIC Calibration, $8,000
(512K bubble, RS232C FORTRAN, data acqui-
Winchester) (bit parallel) assembly sition

|EEE-488
(RS232C,
parallel)

floppy

400K, 1M
floppies;

5M Winchester)

320K floppy
(10M Win-
chester)

RS232C
(IEEE-488)

Languages

BASIC, HPL
Pascal
FORTH

BASIC, FOR-
TRAN, Pascal,
assembly,

Software Price*

packages

Engineering,
management

All kinds

others
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" StacPac, HyperDiagnostics, Rapid Module Exchange and HyperService are trademarks of Data Systems Design, Inc.
®DEC is a registered trademark of Digital Equipment Corporation. ®Multibus is a registered trademark of Intel Corporation.



STACKS
THE DEC.

AND THE
MULIIBUS,
TOO.

Presenting StacPac™ systems and modules.

This is a brand new deal for systems integrators.

StacPac systems and modules. Modular storage and
backplane units that stand alone or stack together to form
the basis of a small but powerful tabletop computer.

They're available in either DEC®- or Multibus®-
compatible versions. And there are lots of advantages to both.

On the DEC side, you can put a StacPac system in places
arack-mount just doesn't fit.

On the Multibus side, you can use our StacPac system to
deliver serious minicomputer performance with microcom-
puter economy.

Either way you get greater flexibility to configure just the
right system. And the easy upgradability to expand it when-
ever you like.

But perhaps one of the most important advantages is that
you can protect your software investment—and your custom-
ersbecause inside, you're still selling the same system. You'd
just never know it to look at it.

Which brings up another point.

Underneath that slick, compact exterior is the very latest
in storage technology. 8” slimline floppy drives. High
capacity, highly reliable 8” Winchesters. Compact %"
cartridge tape drives. And the best high performance con-
trollers in the business. (Packaged systems are also available
without controllers at your option.)

And if you're thinking about 5%” storage, there’s our 5%4”
Winchester/floppy module. (Available in the Spring of 1983.)

Configuring an elegant system solution is a simple matter
of picking out the storage option you want and adding your
own CPU boards, I/0 and memory to our uncommonly
accommodating backplane units.

Naturally, we back it all up with HyperDiagnostics,"
Rapid Module Exchange™ and HyperService* Some of the
most economical and intelligent service features ever devised.

And you can have more information about StacPac
modules just by writing for our brochure.

But you just watch. You start marketing your systems in
our StacPac modules and your competition will say you have
an unfair advantage.

And you know something? Theyll be right.

Corporate Headquarters: 2241 Lundy Avenue, San Jose,
CA 95131. Eastern Region Sales and Service: Norwood, MA,
(617) 769-7620. Central Region Sales and Service: Dallas, TX,
(214) 980-4884. Western Region Sales: Santa Clara, CA,
(408) 727-3163.

e
DATA SYSTEMS DESIGN

INTERNATIONAL SALES: Australia 03/544 3444; Belgium and Luxembourg 02/7209038; Canada 416/625 1907; Denmark 02/63 22 33; Finland
90/88 50 11; France 03/411 5454; Hong Kong and Peoples Republic of China 03/696231; Israel 52-52444; Italy 02/4047648; Japan, Osaka 06/323 1707,
Tokyo 03/345 1411; Netherlands 02977-22456; New Zealand 04/693 008; Norway 02/78 94 60; Singapore, Malaysia, and Indonesia 2241077; Spain
01/433 2412; Sweden 08/38 03 70; Switzerland 01/741 41 11; United Kingdom 7073/34774; West Germany and Austria 089/1204-0; Yugoslavia 61/263 261
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Esprit product line
has the right performer for every
terminalrole. Itbegins with Esprit |, an editing
terminal at a conversational price. This basic Esprit
presents crisp, clear video in comfortable green phosphor on a 12"
diagonal screen. The integral typewriter keyboard has a 14-key numeric pad
with alternate function key modes. Esprit /I delivers additional editing features, plus the

convenience of adetached keyboard; enhancements you'llappreciate in data entry. Esprit ||/ meets
a wide range of terminal applications. It costs much less than a TVI-925, but gives a significantly
stronger performance including line drawing graphics, a broad repertoire of video attributes
and editing commands, 22 user definable function keys and an optional 4-page display memory.
Esprit 11l COLOR delivers the full Esprit |1l performance in eight brilliant colors.

There's an Esprit that's ready to star in all your terminal roles. Auditions are being held by your
Esprit dealer right now.

Esprit Systems, Inc., Hazeltine Terminals Division, 100 Marcus Drive, Melville, NY 11747 (516) 293-5600

Systems, Inc.
Hazeltine Terminals Division
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disk that will be available in
mid-fall.

Interpreted BASIC is standard,
and compiled BASIC, FORTRAN and
assembly language are available
options. The 1722A will also run
programs from disks developed on
the 1720 instrument controller,
Fluke’s earlier microcomputer,
based on TI's 8-bit chip, the T™MS
9900.

Prices for the 1722A start at
$7,450, and volume discounts are
available to both OEMs and end
users.

The HP Series 200 model 20 has
features such as the 32-bit internal
architecture of the MC68000 and
built-in /0 drivers that make it
well-suited to instrument control,
claims product manager Yoshio
Kano. It has 15 option slots, eight
for memory cards only, which
expand internal memory to 2M
bytes, and seven more for either

memory cards or communication
interface cards. By using the HP
9888A bus expander, a user can
access as many as 31 slots,
increasing memory to more than 7™
bytes and the number of interface
slots to 24. Communication support
for 1EEE-488 interfaces is
standard, and support for RS232C
and bit-parallel interfaces is option-
al, says Kano.

HP also offers an EPROM card and
programmer board for use in harsh
environments. For execute-only
applications, the EPROM card allows
256K bytes of code storage.

Users have a choice of two
keyboards or can design their own
keypad for dedicated applications
by using a custom keypad interface
card. Another interface card lets
users transfer data from an HP
hand-held or portable computer.

Either a 9- or 12-inch CRT
terminal is available as are single

and dual floppy-disk drives in 8-,
5Y4- and 8%-inch formats. Also
available are Winchester disk
drives.

According to HP, programs writ-
ten on other Series 200 computers
will run on the model 20. The
instrument controller also supports
the HP Shared Resource Manage-
ment network and can share data
and peripherals with the HP 9845,
the HP 9000 and other Series 200
products.

With the CRT terminal and the
keyboard only, the model 20 has a
base price of $6,035. The model 20s
development system, which also
includes 512K bytes of additional
RAM and BASIC and Pascal lan-
guages, is priced at $8,700. Disk
drives, operating software and
other peripherals are extra. Dis-
counts are available for OEMs and
end users.

— Sarah Glazer

The HP Series 200 model 20 instrument controller is an addition to the company'’s family of MC68000-based microcomputers. Among the
product's specialized features for instrument control are multiple option slots for connecting instruments, an optional bubble-memory card and

an EPROM card for use in harsh environments.
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Systems in Manufacturing

Infosphere unveils software-development
system for industrial applications

A real-time development system
for Digital Equipment Corp.’s
Falcon SBC-11/21 computer and
intended for industrial applications
was announced by Infosphere Inc.,
Portland, Ore. Called Sphere, the
system supports program develop-
ment for such applications as
robotics, data acquisition, comput-
er-aided testing, system diagnostics
and process control and monitoring.

The Falcon, introduced by DEC
less than two years ago, is a 16-bit
single-board computer that uses the
T-11 processor, supports the PDP-11
base-level instruction set and has an
LSI-11 bus interface.

David Sharon, vice president of
marketing at Infosphere, notes that
Sphere cuts typical costs of hard-
ware and software to develop
application programs for the Falcon
from $50,000 to less than $5,000. He
adds that Sphere also helps reduce
software-development costs by cut-
ting the number of steps a
programmer must take to generate
a program. “We view the Falcon as a
nice board, performance-wise,” says
Sharon. “But we thought that a lot
of systems houses and OEMs
wouldn’t be able to afford it because
of the huge hardware and software
investment that was needed to
develop applications.”

Typical systems used to develop
software for the Falcon require
users to generate programs on a
$30,000 DEC LSI-11/23 computer,
notes Ron Braithwaite, a technical-
support manager at Infosphere. He
adds that once generated, programs
must be tailored for Falcon imple-
mentation using $10,000 to $20,000
worth of software that includes
emulators, cross compilers and
cross assemblers.
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Using Sphere, programmers de-
velop software directly on the
Falcon without using the host. In
addition, the system cuts software-
development time by allowing users
to detect errors interactively during
development through line-by-line
debugging and implementation. The
application program developed with
Sphere can be placed in PROM after
compilation and testing. Changes
can be implemented by program-
ming a new PROM and, as a result,
program maintenance can be accom-
plished at the application site.
“We're providing all the tools so that
a user can develop his application,
debug it, burn it into PROM and then
run it all on the Falcon,” notes
Braithwaite.

Sharon says that because Sphere
is intended for development of
real-time software, it is suited for
industrial software development.
Industrial systems, he claims, must
constantly monitor whether events
have occurred on the factory
floor—whether a valve has been

turned on or off, for instance—and
react to disruptions in the produc-
tion process. Because real-time
software constantly checks re-
sources, it can interrupt tasks and
execute programmed subroutines in
unusual situations.

Two Sphere configurations are
available. The Falcon Sphere devel-
opment system is priced at $6,695
and includes a Falcon computer, a
VT108 terminal, a power supply, a
mass-storage unit, the Sphere
programming license, an /0 and
memory expander, 16K bytes of
user RAM, an 1/0 distribution panel,
an EPROM programmer, a four-slot
backplane, a manual and technical
support. The less expensive Falcon
Sphere programmers kit, priced at
$2,995, includes only a Falcon
computer, the Sphere programming
license and development aides.

Infosphere has installed 30
Sphere systems for such companies
as Kimberly Clark, Union Carbide
and DuPont.

—Frank Catalano

- Traditional Batch-oriented
HLL cross
compiler,
In-circuit
emulator,
Cross-
assemblers,

down-loaders

s 552

Failcon
SBC-11/21

More than $30,000

Sphere An integrated
target-resident
interactive

package

()

LETETR

Sphere
in

- o=

16K-bytes

Falcon
SBC-11/21

Less than $3,000, if you have
a terminal, power supply and
mass storage

Less than $6,000 for the full system

By developing software directly on the Falcon, Sphere users can save both time and
money compared to developing programs first in a host.
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ONLY ONE SUPERMIGRO
KNOWS 13 LANGUAGES.

Thekeys to your success, now
and for the future, are flexible sys-
tems with a breadth of languages
that protect your software invest-
ments. These languages save you time,
minimize effort, and give you a power-
ful tool, particularly useful for the
many end users looking at updating
their hardware.

Considering all this; consider the
Pixel 80. Not only do we have a catalog
of programming languages and devel-
opmental aids that is unmatched in
the 68000-Unix™ world, we havea
wide range of data base management
systems, word processors, spread
sheets, and ready-made applications
packages.

HARDWARE POWER TO MATCH
SOFTWARE POWER

Afew hard facts:

1. The Pixel 80 has a multi-processor
architecture. A 10 MHz Motorola
68000 runs the operating system and
user programs. It can fetch memory

as fastas a 68000 can go.

2.With up to 6 million bytes of no-wait-
state RAM combined with hardware
memory mapping, the Pixel 80 makes
possible applications that could never
before be run on a microcomputer.

3. Winchester and floppy disk drives
combined with cartridge tape back-up
and software file management tech-
niques allow for flexible growth and
expansion.

ALLTHIS AND IT'S EASY TO USE.

Our Unix operating system
includes Berkeley, PWB, and Pixel
enhancements. It's powerful, portable
and very, very friendly.

PIXELBASIC +
MUMPS
TOMBASIC *
LISP
SMC BASIC
LEVEL 11 COBOL *

RM/COBOL *

LOOK TO THE FUTURE.

Something to consider: while the
Pixel 80 almost matches the VAX 780
in raw computing power, it is less than
halfits price. Yet, as attractive as our
price/power ratio is, we maintain that
the ultimate reasons for considering us
are our unmatched range of languages
and great software support. Because,
when the technological fall-out has
fallen out, the ones still standing will
be the ones who know the most, and
speak the best. With Pixel 80 you've
already got a good jump on the future.

APL. 68000
FORTRAN-77
C
PASCAL
TeleSoft Ada “

For more information, write Pixel
Computer, Inc., 260 Fordham Road,
Wilmington, MA 01887, or call
(617)657-8720.

PIXEL

COMPUTER

LEVEL 1l COBOL is a trademark of Micro Focus, Inc.
RM/COBOL is a trademark of Ryan McFarland Corporation
SIBOL s a trademark of Software Ireland, Ltd.

TeleSoft Ada is a trademark of TeleSoft.

UNIX is a trademark and service mark of Bell Laboratories
TOMBASIC ™ is a trademark of TOM Software

KNOWLEDGE IS POWER.

Copyright © 1983 by Pixel Inc., 260 Fordham Road, Wilmington, MA 01887
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Rigid disk
removability
works here

Cartridge convenience with
fixed media performance
and reliability in an 8-inch,
fixed/removable drive.

« 53.2 Mbytes Total Storage

+ 26.6 Mbyte ANSI Standard Cartridge

+ 30 msec Average Access

+ CDC Lark™ Compatible SMD Interface
+ 8-Inch Floppy Envelope




because we

made it work

here.

The Arapahoe 7110 disk drive from Amcodyne Inc.
is proving every day that Winchester reliability can
be designed into a removable cartridge without
sacrificing performance. This 8-inch fixed/removable
disk drive builds 50 megabytes of on-line storage
capacity around a new generation of technology
that solves problems pre-
viously associated with
removable cartridges.

Superior Data Integrity

The Whitney suspension, first
introduced to OEM markets by
Amcodyne in 1982, is the most
stable read/write platform in
the industry, yielding an improvement in air bearing
stiffness of 50 percent over traditional Winchester
suspensions. Accompanied by a low-mass slider, the
Whitney suspension resists bounce, pitch and roll.
This improved head-to-media compliance and
resultant higher-resolution signals translate into
unexcelled data reliability. Coupled with a proprietary
head-loading technique, the Whitney mechanics
maintain head and disk interface quality over the
product life. Additionally, the drive’s fully-retracted
heads eliminate the major cause of Winchester DOAs
—head-disk chattering during shipment and handling.

Winchester Cleanliness

The Arapahoe 7110 does not
compromise Winchester clean-
liness and reliability just because
it has a removable disk. When
the cartridge is removed, the
fixed-disk chamber is sealed by
a proprietary active hub seal

Inset photos depict the Whitney Suspension (at left, top), retracted head launch
(at left, bottom), active hub seal (at right, top), and the recirculating air filter (at
right, bottom).
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around the spindle. With the cartridge installed, only
the cartridge interior is part of the clean air system.
The HDA chamber is purged to a Class 50 environment
within 45 seconds of power - up. Air quality within the
positively-pressurized plenum chamber is maintained
by a recirculating air filter that provides 20 times the
scrubbing capacity of other fixed or removable drives.

Assured Cartridge Interchangeability

Although there are slight variations in the way ANSI-
standard cartridges are seated on the spindle,
absolute tracking accuracy and
data reliability are assured by
an embedded servosystem and
an electronic centering tech-
nique that offsets the effect

of disk runout. Thus, the user
can confidently interchange
cartridges from one drive

to another.

Ease of Integration

The Arapahoe 7110 is a reliable solution to some of
the more challenging integration problems encountered
with today's storage subsystems.
One peripheral can do the work
of three—data storage, file
transportability/archiving,

and backup. That yields com-
pactness, fewer integration
headaches and lower life-

cycle costs.

Call now to schedule an

immediate evaluation of one of the most innovative
OEM products in years from the people who made
rigid disk removability work.

'TIII'I'f:J'I'I'l"

Amcodyne

1301 South Sunset Street
Longmont, Colorado 80501
(308) 772-2601
TLX:296473 (RCA)
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With the open architecture of the IBM Series/1

You configure it out
for yourself.

With an IBM Series/1 you get exactly what you need. When you need it. Where you
need it. No more. No less. Thanks to the open architecture design of the Series/1., IBM
can work with you to match the right configuration to the job you want to do. And what
that means to you is the best value for your data processing dollar.

But whatever you configure. with the Series/1 you can feel secure in knowing that
you can add to the system without sacrificing any of your initial investment. As your
needs change or grow. you can add more memory. more storage. a larger processor,
work stations and I/0 devices. Almost everything can be mounted in convenient 19-inch
racks. A fully expanded system can take up to 96 transmission lines. which can connect
to both IBM and non-IBM hardware.

With the open architecture of the Series/1. you can benefit from new IBM enhance-
ments simply by plugging them in. eliminating the expense and time of installing a
totally new computer. And as your configurations change. you don’t have to change
programs. thanks again to the open architecture.

The IBM Series/1 proves its mettle in multiples. where larger organizations can ben-
efit from its low price. strong communications capability. easy installation and its
tailorability.

The great price/performance story of the Series/1 and its technical superiority go a
long way toward explaining its popularity across the country, in everything from
stand-alone data processing on Main Street, to distributed processing nodes in peer or
host-attached networks, to communication controllers for local networks.

When you add on IBM service and support nationwide, it’s easy to see why so many
customers become more and more attached to their Series/ls every day.

To learn more. send us the

P T M NN B oL o S =

L ; Bls 1BM
(‘()Up()n tOday. e I DRM, Dept. 003/96 9-83 |
== < I

= = SRR | 400 Parson’s Pond Drive
—— mmm | | Franklin Lakes, NJ 07417 |
r | Please send me more information on the price/ |
P il | performance and technical superiority of the IBM |
* m I Series/1. I
I | Name ‘
{ Title Phone l
.

I Company l
| Address |
e T L“_" ________ S'_“"____""__._}
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What could be more
natural?

As a leading supplier
of high-performance 8"
Winchesters, it was only logi-
cal that we offer a 5%" version.
And give it ST506/412
compatibility.

Not to mention speed.
The Micropolis 1300 Series,
with capacities of 25.9, 43.2,
and 51.9 megabytes, guaran-
tees an honest 33 msec seek
time including settling, and
features our proven FASEEK™
actuator control system.
Which makes the 1300 ideal
for high-performance appli-
cations like multi-user/multi-
tasking, CAD/CAM, and local

area networking. In fact, other
54" Winchesters on the mar-
ket today simply can't equal
the 1300’s throughput.

And the 1300 is built to
last. Thanks to a unique, inde-
pendently suspended chassis-
within-a-chassis design and
balanced rotary voice coil posi-
tioner, which minimize its
susceptibility to the shock and
vibration hazards of today’s
office computer environment.
What's more, the 1300’s
adaptive electronics package
allows adjustment-free instal-
lation. And complete micropro-
cessor control coupled with
an electronics-free HDA

ensures higher reliability
and MTBF

So, if you're looking for
a 5%" Winchester with the
proven design features and
manufacturing expertise
of our 8" drives, look to
Micropolis.

Because we're the only
company that can give them
to you.

Corporate Headquarters

21123 Nordhoff Street
Chatsworth, California 91311
(213) 709-3300/TELEX: 651486

European Operations Office
Micropolis Corporation

210 Elgar Road

Reading, Berkshire, RG2 OPJ
England (734) 751315/ TELEX: 848591

A 5’4" high-performance Winchester
this fast and rugged can only come
from one company.

MICROPQOILIS

The high-performance Winchester people.
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FEATURE HIGHLIGHTS

SOFTWARE: In Mini-Micro Systems’ June issue, we
concentrated on electronic spreadsheet packages for
microcomputers. Minicomputer spreadsheets hold the
spotlight in this issue. More than 40 vendors and their products
are outlined beginning on p. 172. . .Modularity—the partitioning
of structures into well-defined units—is a powerful design
concept that Niklaus Wirth, the creator of Pascal, used to
produce a new language called Modula-2. The language, which
is described in detail on p. 183, allows system programmers to
write clear and efficient code without resorting to ‘“‘kludges”or
language extensions. . .Microcomputer hardware proliferation
has created vast opportunities for software specialists. In 1982
alone, application package sales topped $160 million and are
expected to reach more than $25 billion by 1988. A leading
software supplier explores the variety of marketing
techniques available for these packages starting on p. 191.. .A
fundamental feature of both UNIX and XENIX operating
systems is a hierarchical file system that hides
hardware-dependent details such as block size and sector
location from application programs and end users and provides a
uniform user interface. An introduction to Altos Computer
Systems’ ALTOS-NET Il software, which extends this
hierarchical file system to local-area networks, begins on p. 197.

ARTIFICIAL INTELLIGENCE: Traditionally an academic field,
artificial intelligence is finally starting to attract the attention of
bottom-line-oriented business managers. Using heuristic
approaches and novel programming environments, the Al
approach to ‘“‘expert systems’’ constitutes an exciting and
profitable new class of computer applications. See p. 207 for
further details.

MAGNETIC MEDIA: A new media-translation system from
Applied Data Communications Inc. promises to solve the
problem of incompatible media formats. Outlined on p. 217, the
Trans/Media 500 utilizes a slave microcontroller to translate
physical differences between source and destination diskettes.

2,500,000

600,000

DATA COMMUNICATIONS: Vendors are discovering that a
new medium, fiber-optic cable, can better meet the needs of
customers in many LAN applications. See p. 225 to learn more
about how this cable can expand your system’s capabilities.

MINICOMPUTERS: The growth of Honeywell Information
s System Inc.’s Level 6 and DPS 6 systems allowed planned
=y enhancements to the Megabus. Turn to p. 235 for more
information on the Extended Megabus, which features a wider
data path, faster response and functional and physical
compatibility with the original Megabus design.

OFFICE AUTOMATION: A new generation of compact,
1@$#8%¢s*()+""':;-=,.2/ inexpensive and intelligent OCR page readers have system
integrators all fired up. DEST Corp.’'s WorkLess Station, a
S1°[1Et @o™t><| %% desktop unit that sells for less than $10,000 is one of the first of
this new breed. The offering is profiled on p. 243.

Control
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The 32-Bit Advantage
For OEMs and system
integrators, getting the
jump on the competition
. means leapfrogging to
the most advanced tech-
nology available. Today,
that means making

the jump to 32-bit archi-
| tecture. Now. When it

* can give you a decisive
advantage.

32-Bit Memory

on a 32-Bit Bus

The Universe 68/05 is a true 32-bit
system because it handles 32-bit data
transfers in parallel on its 20Mb/sec
VERSAbus, while most 68000-based
machines are still limping along with
16-bit buses. With the next generation
of processors (like the MC68020), a
full 32-bit bus will be a requirement
on all systems. VERSAbus is there
now, and it's non-proprietary.

‘x[((u
¥ o

12.5MHz
Main Processor

4Kb 32-Bit
Cache

Character
1O Processor

32-Bit Cache, 12.5MHz 68000
Our new Universe 68/05 is the first
commercial product built and deliv-
ered using the new 12.5MHz 68000
microprocessor. Its 4Kb 32-bit cache
memory virtually eliminates wait
states, while a separate 68000 I/O
processor offloads the main 68000.
Its MIPS rate — 1.25 million instruc-
tions per second —outstrips a

VAX 11/750 that costs several times
as much.

UNOS is a trademark of Charles River Data Systems, Inc.

Sieve Test Maximum
MiPS Bus Rate

C Language Price

Universe 68 provides performance comparable to VAX, at a
price far below VAX.

32/64-Bit Hardware
Floating Point

Our new |[EEE-format hardware
floating point unit handles 32- and
64-bit operands fast. In fact, with
floating point performance in the
40-50K flops range, it holds its own
very nicely with VAX-level machines.
Yet the Universe 68's price tag

is only a fraction of a VAX's.

The First 32-Bit System

Under $10,000

The Universe 68/05’s under-
$10,000 OEM-quantity-one price
includes 32-bit central processor,
10Mb Winchester, 1.26Mb floppy,
256Kb RAM (expandable to 3Mb),
and four serial /O ports (expandable
to 64). You can build multiterminal
systems around a 68/05 at a cost-
per-user that will embarrass work-
station systems. For even more
horsepower and expandability, you
can hop over to the compatible
Universe 68/37 or 47.

The 32-Bit, Real-Time, Bell UNIX

UNOS, our multi-user,
multi-language

UNIX is a trademark of Bell Laboratories. VERSAbus s a trademark ‘=

of Motorola. VAX is a trademark of Digital Equipment Corporation.

Cl

HARLES RIVER
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operating system,
brings real-time,
transaction-oriented
capabilities to the
UNIX-compatible world.
And UNOS now runs
Bell-licensed UNIX System Il
tools for development. Plus
Fortran, RM/COBOL, BASIC,
Pascal, C,and DBMS.
Leap into the 32-bit future now.
With Universe 68 from Charles River
Data Systems.

W RS2 St

[] Send me “The Insider's
Guide to the Universe;" an
informative 24-page dis-
cussion of the technical
concepts behind the
Universe 68 family of
computers.

[[]Have a sales engineer call.

Name

l

|

|

|

- TR
Company = i
Address :
|

|

|

|

City ~ State Zip

Telephone

Return to Charles River Data Systems,
983 Concord St., Framingham, MA 01701
(617) 655-1800

g
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SOFTWARE
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Minicomputer spreadsheets
take advantage of hardware
capabilities

MALCOLM L. STIEFEL, Contributing Editor
and DAVID R. SIMPSON, Associate Editor

Packages are similar but improving steadily

VisiCale and its variations have spurred many me-too
advances in electronic spreadsheet packages. When
MMS last looked at spreadsheets (MMS, June, p. 205), we
concentrated on electronic spreadsheet packages de-

: A i (0 e R R R IR RS N SR Y
1:1This is a Sample SuperCalc Worksheet
2t
3 Jan Feb Mar Apr May Jun Total
41ASSETS »
StAcct s Receivable 1000 00 1050 00 1102 50 1157 63 1215 S1 1276 28
6iCash 300 00 S00 00 525 00 551 25 $78 B1 607 75
71Unsold Goods 250 00 262 SO

6801 91
3062 82
65 63 289 41

303 88 319 07 1490 48

81
9!Total Assets 1550 00 1812 50 1693 13 1998 28 2098 20 2203 11 11355 21
0t

1

111 LIABILITIES

12iAcct 5 Pavable 1000 00 916 67 840 28 770 25
13iStorage Costs 50 00 50 00 50 00 50 00
141 Labor 100 00 105 00 110 25 115 76
15iMateriais 50 00 52 50 55.13 57 88

4880 49
300 00
680 19
340 10

16t
17iTotal Liabilities 1200 00 1124 17 10SS 65 993 90 938 39 888 67 6200 78
181

19 INIBT 350 00 688 33 637 47 1004 38 1159 80 1314 &3
20!Dep Allowance 100 00 100 00 100 00 100 00 100 00 100 00
21iTaxable Income 250 00 SB8 33 537 47 904 38 1059 80 1214 4¢3

5154 43
600 00
4554 43

1366 33

221
23iTaxes(830%) 75 00 176 SO 161 24 271 31
2

4
25:Net Income 275 00 S11 83 476 23 733 07

balance sheet. The user enters text, numbers and formulas into cell;
of the spreadsheet matrix. Columns are assigned letter names (A, B,
C...), and rows are designated by numbers (1, 2, 3...). The user enters
the raw data via keyboard into the assets and liabilities cells (Rows 5
through 7 and Rows 12 through 15) and the depreciation cell (Row
20) for each month, and specifies the appropriate formulas for Rows
9, 17, 19, 21, 23 and 25 to compute net income. Totals for each row
are accumulated in Column H. If the user changes some of the raw
data, the program automatically recalculates the values of all
formulas. Thus, the user can postulate several alternative business
strategies and obtain the effect of each strategy on net income
without delay.

172

signed for microcomputers. A second generation of
packages aimed at microcomputers has now hit the
market, with impressive entries from Context Manage-
ment Systems, Lotus Development Corp., Microsoft
Corp. and VisiCorp, among others. Although these
packages have been stealing the thunder from minicom-
puter-targeted spreadsheets, the latter have not stag-
nated. Minicomputer spreadsheet vendors are busy
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developing more and better packages that capitalize on
the advantages of minicomputer hardware.

The advent of the second generation

The leaders in the first generation of microcomputer
spreadsheet packages are clearly established: Visi-
Corp, the pioneer, which has sold more than 400,000
copies of VisiCale; Sorcim Corp., which had the
foresight to implement SuperCale on CP/M-based mi-
cros; Microsoft, whose Multiplan package has been
adopted by Digital Equipment Corp. for use with its
Professional and Rainbow series personal computers;
and MicroPro International Corp., whose CalcStar is a
stablemate of WordStar, the versatile and popular
word-processing package.

Coming along fast, however, is a new generation of
spreadsheets. The newcomers include the 1-2-8 pack-
age from Lotus, Cambridge, Mass., and the MBA
package from Context Management, Torrance, Calif.
These companies, along with VisiCorp, are leading the
way with packages that integrate spreadsheet, data-
base-management, word-processing and graphics func-
tions.

The new packages run on 16-bit computers with 128K
bytes or more of main memory and are designed to
overcome the fundamental limitations of the first

A (o] c ot D t r 1161 N
1 Atr-Barrier Engineering Worksheet
& Slot Width

3t Parameter Symbol  Value
P L e

§iCold Storage Room Temp
6!Entry Design Temp . s0 F
7iTemperature Difference !dT
8:!Door Height. inside 1Hd
9:Door Width, inside 1wg
10tAir Density in Room tPr
111Air Density at Entry iPe
12¢Buovancy Velocity Vb
13tDischarge Velocity tvd
14iAverage Velocity Va
151Slot Width Vs
16!510t Area As
171ALr Quality ‘a
18iDischarge Angle

19:Deflection in 10 inches D

20:Center of Buoyancy ]

211Plenum Velocity 1Vp
221Fan Static Pressure ¢

231 Unit with Heater 1SpH
24! Unit w/o Heater Sp

2
3
Ll
s
10 ft 6 2
0968 1b/fres3 7
0768 1b/ftas) (]
554 6891021 ft/min $ 2
3175 855843 ft/min 10
1641 619038 (t/min 13
3 25 inches 12
2 708333333 ftas2 19708
8601 276161 cfm 14 3
19 74846418 degrees 15 3
12 57336669 inches 16 ¢ 05
4 423963134 inches 17 4 18
100 ft/min 18 4 25
Blower Pressyre 19 4 3§
4 104047596 In V G 20 4 45
3 385839267 In W G

SuperCalc Ver 1 0S
DS = -50
50
D6-DS
10
Do = 10
- 00028DS+ 0868
- 0002%Dé+ 0868
= 4000%SORT( 1923%(D10-D11)%(D8/2))
(3 435+ 32721%(D8-3))8D12
(2 625+ 04779%(D8-3))8DI12
LOOKUP(D9,65:623)
= D9#(D15/12)
= D138D16
ASIN(D12/D14)3(180/P1)
= 10STAN(D18)
= DB8/((D10/D11)+1 0)
100
= 44(D14%(D21/4000)°2)
3 3%(D148(D21/4000)°2)

]
TP, PTTERIRIRIR I,
v H TIRVT

The versatility of a typical spreadsheet is demonstrated in an
example from a SuperCalc package. The sample pertains to
engineering calculations for an air-conditioning and heating problem.
The data and formulas in Cells D5 through D24 are listed below the
spreadsheet printout. [Note the use of trigonometric functions
(tangent, arcsine) and algebraic operations (square root, square) as
well as standard arithmetic operations.] To illustrate a typical
calculation, the formula in Cell D15 uses the table in Columns G and
H. The value in Cell D9 (inside door width = 10 ft.) is matched against
the entries in Column G. The program copies the corresponding
argument, the slot width of 3.25 in., from Column H into Cell D15.
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generation: insufficient memory and lack of compatibili-
ty with complementary packages. For example, Super-
CalcRelease 1, a first-generation package, writes two
types of files on a disk: an internal spreadsheet image
file and a print-image file. The print-image file consists
entirely of Ascl characters and can be read and
manipulated by a word-processing program or a
database-management system, but not by SuperCale
itself. In other words, the data flows only in one
direction: from the spreadsheet to the outside world.
Complementary packages cannot create files that
SuperCalc Release 1 can recognize.

The fundamental structure of the spreadsheet file
dictated this lack of integration. At the beginning of
each file is a set of descriptors in a unique, tightly
packed format that defines the attributes of the
spreadsheet template: the location (row and column
coordinates) of the lower right-hand corner cell and the
values of global parameters, such as order of calcula-
tion, column width and data-presentation format. The
descriptors are needed to minimize the amount of
memory that the spreadsheet itself will consume, so
that the entire template can fit into memory.

Widespread acceptance of the Data Interchange
Format, developed by Software Arts for VisiCale, has
largely surmounted this barrier. Second-generation
spreadsheet programs can now read and write DIF files,
which can in turn be manipulated by word-processing
and database-management packages.

The memory limitation has been solved by the advent
of 16-bit processors, which can handle the large
memory spaces needed to accommodate complex
spreadsheets. In addition, some companies offer memo-
ry-expansion boards aimed at VisiCale users. For
example, U-Microcomputers Ine., Stamford, Conn.,
provides a board that gives the Apple II an 80-column
display and adds 128K bytes of template memory space.
Omega Microware Inc., Chicago, has an Apple I1
memory board that brings the total RAM to 136K or
256K bytes. At the same time, spreadsheet vendors
have been improving the memory utilization of current
products.

Most packages provide methods of passing data from
one template to another. In the new packages, such as
MultiPlan, built-in commands facilitate the transfer of
summary information from detailed, subordinate
spreadsheets to high-level spreadsheets on which
global information is collected. For example, daily sales
results for individual territories may appear on detailed
spreadsheets, while monthly totals for each region may
be carried forward to a summary sheet on which
national results are shown. MultiPlan also boasts a
built-in alphanumeric sort routine that can sort the
rows of a spreadsheet using data in any column as the
sort key. Version 2 of SuperCale, which has just been
released, also offers a sort routine.

As a result of one-upmanship, features of these
spreadsheet packages have steadily improved, while
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differences have eroded. For example, all packages
provide arrow keys to move the cursor up, down, left or
right and offer a method of naming a cell to which the
cursor can move directly. In VisiCale, the command
>B6 will move the cursor to Cell B6. In SuperCalc, the
command is =B6, and in MultiPlan, it is GR6c2 (Go to
Row 6, Column 2). A MultiPlan user can also give a cell
a name, If Cell R6C2 is given the name “roan,” the
command Groan will move the cursor to that cell.

The need for integration came from the experiences
of first-generation users, who needed to manipulate
tables—which had been created in a database-
management system or by a text processor—with a
spreadsheet. Until now, spreadsheets have lacked the
data-retrieval capability of database-management sys-
tems, and DBMSs don’t have the flexibility to create or
change data and formulas. Spreadsheets also have very
limited text-editing capability, the forte of word-
processing packages. Integration of these functions will
be the hallmark of the second generation of microcom-
puter-based spreadsheet packages.

Minicomputer packages hold their own

At the low end of the purchasing spectrum, buyers
are often influenced more by software availability than
hardware characteristics. A small-business owner may
buy Apples simply because VisiCalc runs on them. But
in large corporations, spreadsheet packages rarely
influence hardware purchases. More often, large corpo-
rations already own a variety of minicomputers,
mainframes and microcomputers, so they want spread-
sheet packages that can be easily integrated into their

hardware. This is where minicomputer-oriented pack-
ages come into play.

Most of the minicomputer packages listed in MMS’s
directory were introduced after VisiCale. Not surpris-
ingly, software developers retained many of the
features of the microcomputer packages. “We looked
closely at VisiCalc and the other packages,” says Bruce
Camber, director of corporate development at Para
Research, “and kept many of the better features, such
as the high-level math capabilities, but also added some
characteristics lacking on the microcomputer packag-
es.” Para Research’s Easy Calc takes full advantage of
the error-detection capabilities of the 1BM System/34,
and can perform batch calculations on five or six
models at once. :

The main advantage of minicomputer packages over
microcomputer packages is that minicomputer packag-
es have more available memory. Fusion Products’
Fusion/3 spreadsheet, running on IBM System 34, 36
and 38 machines, has as much as 5G bytes of disk space.

Minicomputer packages offer an impressive number
of cells. Access Technology’s Supercomp 20, for exam-
ple, can have a maximum of 1000 columns X 1000 cells.
When using Supercomp on a virtual-memory machine,
a user can work with all 1 million cells. Minicomputer
Modeling’s DATA*MODEL package has a maximum of
500 columns X 30,000 rows, or 15 million entries,
compared to a maximum of 16,256 entries for a typical
microcomputer package such as VisiCale.

When minicomputer-package vendors refer to sec-
ond-generation microcomputer packages, the talk re-
volves around Lotus’s 1-2-83—due in large part to its
integration of spreadsheet-analysis, database-
management, word-processing and graphics functions.
Most vendors of minicomputer-targeted packages,
however, do not intend to follow the lead of 1-2-3. Bill
Turner of Fusion Products explains, “We try to

processing
18%

1982 U.S. BUSINESS APPLICATION SOFTWARE REVENUES

(microcomputers)

Source: Ci

g Inter

Spreadsheet packages accounted for 32.9 percent of total U.S. revenues for microcomputer-oriented business application software
packages in 1982. That year, 216,000 spreadsheet packages were sold; in 1983, 418,000 will be sold. Total revenues for spreadsheet
packages in 1982 were $54 million; in 1983, that figure will grow to $84 million.
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concentrate on providing a good handshake between
packages.” Some vendors, however, such as Access
Technology, do plan to offer integrated packages before
year-end.

Although vendors agree that 1-2-3 is good, most feel
it falls short in large, corporate environments. Access
Technology, for example, has developed its Supercomp
20 package specifically for supporting corporate deci-
sion making. Supercomp 20 can run on systems from
DEC, Data General Corp., Prime Computer Inc.,
Honeywell Inc. (Level 6) and Perkin-Elmer Corp. To
stay ahead, the firm is expanding downward with
versions for DEC Professional computers and upward
with versions for 1BM Series 4300 and 370 mainframes.

Most minicomputer packages take full advantage of
multiuser capabilities. Although approaches vary, most
are similar to Datamate’s EasyCale, in which there is
one user per file. Moreover, a Spreadsheet Interchange
Format allows one file to be copied into another. In
addition, a central file, which users can access, is

maintained on disk. Users can then manipulate the data
at their own CRTs and read it back into the central file,
which automatically updates all information. Protection
mechanisms to prevent users from accessing or chang-
ing parts of the central file can also be set.

Packages targeted for minicomputers will continue to
benefit from advances in microcomputer packages and
vice versa. Microcomputer spreadsheet packages will
feature more powerful command files, better memory
utilization and increased integration of functions.
Forthcoming minicomputer packages, in contrast to the
current crop, will be as easy to learn as microcomputer
packages (a drawback until recently) and will be
transportable from microcomputers to mainframes. []

Maicolm L. Stiefel, now a group leader at Mitre Corp.,
Bedford, Mass., has worked as a systems analyst, systems
engineer and programmer on military command-and-control,
hospital-administration, investment-securities and municipal
information systems.

DIRECTORY OF SPREADSHEET SUPPLIERS

Company Package

Access Technology Inc.
6 Pleasant St.

South Natick, Mass. 01760
(617) 655-9191

Supercomp,
Supercomp 20

Accountech Systems Finplan
28104 Orchard Lake Rd.

Farmington Hills, Mich. 48018
Addison-Wesley Publishing Co. Inc. Micro-DSS/Finance
1 Jacob Way

Reading, Mass. 01867
Antech Inc. Cope-ll
788 Myrtle St.

Roswell, Ga. 30075

(404) 993-7270

Business Planning Systems Inc. PLAN8O
Two N. State St.

Dover, Del. 19901

(302) 674-5500

Chang Laboratories Inc. Micro Plan
10228 N. Stelling Rd.
Cupertino, Calif. 95014
(408) 246-8020
Comshare Inc. Micro-W
3001 S. State

Ann Arbor, Mich. 48106
(313) 994-4800

Comshare Target Software Target Plannercalc
1935 Cliff Valley Way, Suite 200
Atlanta, Ga. 30329

(404) 634-9535

Context Management Systems MBA
23868 Hawthorne Blvd.

Torrance, Calif. 90505

(213) 378-8277

Creative Software Concepts Inc.
P. O. Box 349

Binghamton, N.Y. 13902

(607) 722-3538

Superscreen

Cypher

121 Second St.

San Francisco, Calif. 94105
(415) 974-5297

Mergecalc

MINI-MICRO SYSTEMS/September 1983

Required hardware/ Circle
operating system Price no.
DEC; DG; HP; Prime; $750 824
Honeywell Level 6; to
Perkin-Elmer $4800
UNIX
IBM System/32, /34, /38 $1350 825
to
$2450
Apple Il and IIl; IBM PC; Radio Shack $1500 826
TRS-80
Tl Model 1; DEC PDP-11/23; Xerox $750 827
820; IBM Datamaster, PC
CP/M; CP/M-86; MS/DOS $495 828
CP/M $495 829
Apple II $995 830
CP/M $195 831
IBM PC $695 832
Intertec Superbrain; North Star $500 833
Advantage
Apple Il Plus; IBM PC $125 834
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Company

Datamate

4135 S. 100th East Ave.
Tulsa, Okla. 74104
(918) 664-7276

Desktop Computer Software Inc.

303 Potrero St.
Santa Cruz, Calif. 95060
(408) 458-9095

Duosoft

1803 Woodfield Dr.
Savoy, 1I]. 61874
(217) 356-7542

Ferox Microsystems Inc.
1701 N. Ft. Meyer Dr., 6th Fir.
Arlington, Va. 22209

(703) 841-0800

Finar Systems Ltd.

6000 E. Evans, Suite 2-300
Denver, Colo. 80222

(303) 758-7561

Fusion Products Inc.
317 Miller Ave.
Mill Valley, Calif. 94941
(415) 381-1340

H & A Computer Systems Inc.
30 Hotaling PI., Suite 204

San Francisco, Calif. 94111
(415) 434-3517

Horizon Software Systems Inc.
185 Berry St. #4821
San Francisco, Calif. 94107

Hourglass Systems
P.O. Box 312

Glen Ellyn, Ill. 60137
(312) 690-1855

Information Systems of America
P.O. Box 47975

Atlanta, Ga. 30362

(404) 441-8800

Information Unlimited Software
2401 Marinship Way

Sausalito, Calif. 94965

(415) 331-6700

Lifeboat Associates
1651 Third Ave.
New York, N.Y. 10028
(212) 860-0300

Lotus Development Corp.
55 Wheeler St.

Cambridge, Mass. 02138
(617) 492-7171

MicroPro International Corp.
33 San Pablo Ave.

San Rafael, Calif. 94903

(415) 499-1200

Microsoft Corp.
10700 Northrup Way
Bellevue, Wash. 98004
(206) 828-8080

Minicomputer Modeling Inc.
200 W. Mercer, Suite 508
Seattle, Wash. 98119

(206) 282-9777

DIRECTORY OF SPREADSHEET SUPPLIERS

Package

EasyCalc

Graph'n 'Calc

Business Planner

Micro-DSS/F;

Mini DSS/F

Worker

Fusion/3

Calc/1

The Horizon Word
Processing, The
Horizon Spreadsheet
(integrated package)

Fast Figure

FORESIGHT

EasyPlanner

T/MAKER Il

1-2-3

CalcStar

Multiplan

Data*Model

Required hardware/
operating system

T1990; NCR; Prime; DEC VAX and
PDP-11; DG; HP 3000; Honeywell
Level 6 and IBM expected by Q4, 1983
DX10, DNOS, COS9900; PRIMOS;
VAX-VMS; Eclipse AOS, AOS/VS;
MPE

IBM PC; Apple lle, Apple Il
MS/DOS, SOS

Apple Il and Il

Apple Il and III; IBM PC; Radio Shack
TRS-80; DEC Professional 325, 350

DEC PDP-11, VAX 11

IBM System/34, /36, /38

IBM Series 1
EDX

UNIX

North Star computers
CP/M

IBM PC, 4300 series and up;
H-P 3000; Prime; UNIVAC 1100;
Burroughs; Honeywell; DEC
VAX-11/780

IBM PC; Tl Professional Computer;
Compaq

CP/M-80, CP/M-86; MS/DOS,
PC-DOS

IBM PC

Apple or Z80-based microcomputer
CP/M

Apple II; Z80-based microcomputer
CP/M

T1990; DEC; H-P; Prime; Wang;
Datapoint

MINI-MICRO SYSTEMS/September 1983

Price

$1195 for
Tl and
NCR;

$1795 for
others

$199

$295

$1500

$1500

$1500

$595

$110

pricing
upon
request

$250

$275

$495

$195

$295

$295

$4000
and up

Circle
no.

835

836

837

838

839

840

841

821

842

843

844

845

846

847

848

849



If you 've got logic...

In fact, PacTec enclosures
are the logical choice what-
ever your computer application.
Our family of systems enclosures—desktop consoles,
keyboard housings, CRT terminal housings, and over
50 models of smaller enclosures ideal for modems or
power supplies—has sensible features built in so

you can package your product or complete system in
less time and for less money than you could with
vacuum-formed, custom-molded, or metal enclosures.

Sensible Appearance. Kits and production units,
available off the shelf, offer an attractive family look,
with smart styling and molded-through color for
long-lasting appearance.

Sensible Construction. Modular units constructed
of impact-resistant, flame-retardant ABS are easy to
design into and easy to assemble.

© PacTec Corp.
MINI-MICRO SYSTEMS/September 1983

PacTec enclosures
make sense.

Sensible Flexibility. Your design needs for special
panels, covers, colors, EMI/RFI shielding, and other
options, are easily met with low-cost modification to our
standard enclosure. Our engineering staff will help you
create a custom look for a truly distinct product.

Sensible Savings.PacTec'’s standard enclosure
saves you money in tooling and eliminates secondary
finishing.

We have complete in-house capabilities from design
through production, providing you with a single source
for purchasing any system enclosure and/or modifying
it to meet your design requirements.

PACNTEC..

Subsidiary of LaFrance Corp.
Enterprise and Executive Avenues
Philadelphia, PA 19153

(215) 365-8400

CIRCLE NO. 93 ON INQUIRY CARD PAC-117
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Company

Northwest Analytical Inc.
1532 S.W. Morrison St.
Portland, Ore. 97205

(503) 224-7727

Para Research Inc.
Whistlestop Mall
Rockport, Mass. 01966
(617) 546-3413

Peachtree Software Inc.

3445 Peachtree Rd., N.E., 8th FIr.
Atlanta, Ga. 30326

(404) 239-3000

Ross Systems Inc.
1900 Embarcadero Way
Palo Alto, Calif. 94303
(415) 856-1100

Saturn Systems Inc.

6875 Washington Ave., S., Suite 218
Minneapolis, Minn. 55435

(612) 944-2452

Software Arts Inc.

27 Mica La.

Wellesley, Mass. 02181
(617) 237-4000

Software Products International
10343 Roselle St., Suite A

San Diego, Calif. 92121

(619) 450-1526

Sorcim Corp.

2310 Lundy Ave.

San Jose, Calif. 95133
(408) 727-7634

Structured Systems Group Inc.
5204 Claremont Ave.

Oakland, Calif. 94618

(415) 547-1567

SuperSoft Associates
P.O. Box 1628
Champaign, Ill. 61820
(217) 359-2112

Systems Plus Inc.
1120 San Antonio Rd.
Palo Alto, Calif. 94303
(415) 969-7047

Technical Analysis Corp.
(Distributor for Access Technology)
120 W. Wieuca Rd., N.E.

Atlanta, Ga. 30042

(404) 252-1045

Unisoft Inc.

510 W. End Ave.

New York, N.Y. 10024
(212) 307-6800

United Software Co.
2431 E. Douglas
Wichita, Kans. 67211
(316) 684-5281

VisiCorp

2895 Zanker Rd.

San Jose, Calif. 95134
(408) 946-9000

Vocom

P.O. Box 847
Ithaca, N.Y. 14850
(607) 272-8464

Westico

25 Van Zant

Norwalk, Conn. 06855
(203) 853-6880

DIRECTORY OF SPREADSHEET SUPPLIERS

Package
Forecast

Easy Calc

Peachcalc electronic

spreadsheet

Maps/Pro

Saturn-Caic

TK!Solver

Procalc

SuperCalc

Magic Worksheet

Scratch Pad

Wedge

Supercomp

ViewComp

TMMP/Calc

VisiCalc

CORPLAN/3000

Minimodel

Required hardware/
operating system

Apple II; Z80-based microcomputer
Apple DOS; CP/M

IBM System/34

CP/M

DEC Professional 350

DEC PDP-11 and VAX
RT-11, RT-11 TSX, RSX, RSTS, VMS,
CTS-300

Apple II; IBM PC

CP/M; UCSD Pascal; UNIX

IBM PC; Z80-based microcomputers
CP/M; CP/M-86; PC-DOS

CP/M

IBM PC; Z80-based microcomputers
CP/M, CP/M-86, MS/DOS

CP/M; MP/M

DG computers

UNIX

various microcomputers

Apple Il and Ill; Atari 800; Commodore
Pet; HP personal computers; IBM PC;
DEC 350; Radio Shack TRS-80

HP /3000
MPE

CP/M

MINI-MICRO SYSTEMS/September 1983

Price

$229
to
$245

$1000
for
System/34
version

$375

$985

$489—

$1956

$290

$295

$250

$295

$199

$950
for RDOS
version

$400

$250

$995

$495

Circle
no.

850

851

852

853

822

854

855

856

857

858

859

860

861

862

863

864

823



“What good is 9600
baud if your stat mux
slows youdown?”

Speed can be addictive, that’s a fact. Once users get accustomed to fast feed-
back they just don't want to hear that your lines are overloaded or your mux just
can't keep pace. They want their data and they want it now.

To help you avoid these baud rate bottlenecks, Teltone is happy to introduce
our new M-860 Statistical Multiplexer. :

You want speed? It’s a thoroughbred at up to 78,600 bps, so you can take full
advantage of 56K bps DDS circuits. You need flexibility? It's a chameleon that
offers six different data link interfaces—two with integral modems.

Efficiency? It’s an unparalleled performer that delivers multiplexing efficien-
cies of 800% and more. Friendliness? This is your mux—fully programmable from
the local or remote end with an interactive menu system that also provides access to
diagnostics and statistics. You'll never deal with DIP switches again. The M-860 is
compatible with our own DCS-2 Data Carrier system and voice-grade lines, but 1t
works equally well over microwave, coaxial cable and fiber-optic hookups.

Want more? How about local or remote echoplex, full field expansion, CRC
error detection and ARQ retransmission, speed conversion—plus the same
dependable service we've been giving the telecommunications industry for more
than 15 years.

It's a combination that’s really hard to beat, in a mux for people who'd
rather be working than waiting. Call 1-800-227-3800 Ext. 2301 or write Teltone
Corp., PO Box 657, Kirkland, WA 98033. In Canada call (416) 475-0837 or write
183 Amber Street, Markham, Ontario L3R 3BR.

CELTONE

CIRCLE NO. 94 ON INQUIRY CARD
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Picture the best...

THE RAMTEK 9465:
SUPERLATIVE PERFORMANCE
STARTING AT JUST $11,250.

The standard 9465 is an outstanding
entrylevelvalue. Thebase priceincludes:
1280 X 1024 X 4 resolution, Z80 display
processor, graphics processor, and
video lookup table, all in one compact
deskside unit. A special package price
of $14,995 includes a color monitor.

OR, IF YOU PREFER,
CONFIGURE YOUR OWN
SYSTEM.

Alternately, the 9465 can be any system
you want it to be. It's ideal for systems
integrators, making possible an excellent
match up of color graphics capabilities
with applications needs. Options
include: 1280 X 1024 resolution in 4-bit
increments up to 16 bits, Z80 or
MC68000 display processor, high-speed
coordinate transforms, pixel formatter,

pan and zoom, host interfaces, peri-
pherals, video generators, and a

variety of monochrome or color
monitors.

Prices are in U.S. Dollars.

280 is a registered trademark of Zilog Inc

MC68000 is a registered trademark of
Motorola. Inc

Solids Modeling System PADL
Sandia National Laboratories



for less.

...for CAD and
business applications.

...for imaging
applications.

...for C&C and
process control.

...and beyond.

Digital Scene Simulation by Digital
Productions. Los Angeles. CA
©1983 All rights reserved

Introducing Ramtek's
new 9465

high performance,
low-cost deskside
colorgraphics and
imaging system.

No colorgraphic system provides you higher resolu-
tion, greater image control, or more capabilities for
the money than Ramtek's new 9465.

If that sounds a lot like a repeat description of the
pace-setting, Ramtek 9460 Series, it should. The 9465
is the latest extension of the 9460 concept. It shares
the same design approach, is software compatible
with the 9460, but adds to it a new compactness
and economy.

This deskside system is available in an economical
off-the-shelf version or can be user-configured,
allowing you to tailor the 9465 to a wide range of appli-
cations needs. As an added benefit, the modular
design of the 9465 allows for easy on-site upgrades.

Don't pay more. Don't get less. For literature and
complete specifications, call our office nearest you.
Or, contact us at 2211 Lawson Lane, Santa Clara, CA
95050.(408) 988-1044.

amte

OUR EXPERIENCE SHOWS.

World Headquarters—Santa Clara, CA (408) 988-2211

European Offices—Amsterdam (31) 2968-5056;

London (0256) 69541; Cologne (2234) 78021

U.S. Offices—Dallas, TX (214) 422-2200; Los Angeles, CA (714) 979-5351;
Seattle, WA (206) 575-1600; Chicago. IL(312) 397-2279; Houston, TX (713)
774-2233; McLean, VA (703) 893-2020; Denver, CO (303) 694-0758;

Upper New York/Canada (716) 425-1742; New Jersey (201) 238-2090; Florida
(305) 645-0780; Boston, MA (617) 273-4590; Atlanta, GA (404) 446-3393.

CIRCLE NO. 33 ON INQUIRY CARD




If you have
dial-up access to your system,
you have a serious problem.

You are vulnerable to computer crime.

Here’s a simple,
affordable
solution...a lock
and a key.

Behind this lock and key
is the same microprocessor
technology you depend upon
every day.

ComputerSentry' is a dial-up access control device
that prevents unauthorized access to your computer
via dial-up lines.

A synthesized voice intercepts all inbound calls and
asks for a code. Valid 6-digit codes activate your modem
and let callers through to deal with your security software.
Invalid codes activate one of ComputerSentry’s three
alarm modes, and deny the caller access to your modem.

You get an extra level of security.

If you stop intruders before they can activate
your modem, you stop them before they get
into your system, period.

The person you authorize to use the ComputerSentry
key is the only person who can set up and change valid
codes. Others have no way of changing codes, let alone
knowing what they are, unless you want them to.

Authorized callers from any location can input codes
by Touchtone" or by voice using ComputerSentry’s
unique voice activation system.

It’s that simple.
An electronic lock at
the portal to your
system...an electronic
Sentry challenging
every caller...an extra
measure of frontline
security.

And it's compatible with any hardware, software, or
communications protocol on the market today!

ComputerSentry operates in three different alarm
modes, one of which diverts unauthorized calls to your
security officer’s telephone.

Remember, only one unauthorized access

to your system could cost you hundreds of
thousands of dollars.

One ComputerSentry costs only $1495...a small price
for the peace of mind you will get from knowing you can
stop even the most persistent hacker before he can
activate your modem.

Get this extra measure of security. Become less
vulnerable to computer crime. Try this affordable solution
in your own shop for 30 days.

If during your 30 day risk free trial, you decide to send
ComputerSentry back, for any reason, then do so and
we will cancel your Purchase Order,
no questions asked

CIRCLE NO. 95 ON INQUIRY CARD
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Computer Products Division
International Mobile Machines Corporation
100 N. 20th Street, Philadelphia, PA 19103, (215) 569-1300

*Call toll-free (800) 523-0103 Ext. 510. In Pennsylvania call (215) 569-1300 Ext. 510.
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New language combines the best of Pascal
with modular programming and low-level facilities

Modula-2:

Pascal’s powerful heir

A. WINSOR BROWN and RICHARD E. GLEAVES, Volition Systems

Modularity—the partitioning of structures into well-
defined units—is a powerful design concept in every-
thing from office furniture to distributed computing
systems. In designing modular software systems,
computer scientists have evolved the concepts of
information hiding and encapsulation. Niklaus Wirth,
the creator of Pascal, merged these concepts with
Pascal’s data and control structures to produce a new
language called Modula-2.

While preserving the general flavor of Pascal,
Modula-2 includes features that address the need for
modular design, low-level machine access and improved
syntax and semantics. These features allow mini and
microcomputer system programmers to write clear and
efficient code without resorting to “kludges” or lan-
guage extensions.

Modules: the software ‘black box’

Modules are the key feature of Modula-2. Just as
procedures group related statements, modules group
related variables and procedures. Modules hide the
irrelevant details of internal variables and procedures
and allow selected variables to retain their values
throughout program execution (see “How modules
enhance development of large software systems,” p.
184). A module can access variables and procedures
declared in another module only if the variable and
procedure names are “exported” by the module that
declares them and “imported” by the module that
references them. This is especially useful in systems
programming. For example, modules that relate to 1/0
devices can export 1/0 procedures while hiding 1/0 port
addresses, state variables and other entities.

Low-level data types and procedures are
imported from module SYSTEM, which is
built into the Modula-2 compiler. A module

F T
IDENTIFIER FUNCTION
WORD A data type compatible with all variables occupying one machine
word, used to write routines that operate on multiple data types.
ARRAY of WORD can be used in the same way for data types
occupying more than one word.
ADDRESS A data type to perform arithmetic on memory addresses and to
implement dynamic storage allocation.
ADR (x) A procedure that returns the address of variable x.
SIZE (x) A procedure that returns the number of bytes occupied by variable x.
TSIZE (T) A procedure that returns the number of bytes occupied by variables of
type T.
=

can be identified as machine-dependent by
the presence of WORD, ADDRESS, ADR,
SIZE or TSIZE in the module’s IMPORT
statement.

MINI-MICRO SYSTEMS/September 1983
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Most Modula-2 implementations furnish standard
library modules to allow program portability. Standard
library modules handle input/output, file access, memo-
ry management, process scheduling, procedure invoca-
tion and mathematical functions. Some Modula-2 imple-
mentations also contain library modules for database
management, graphics and other facilities tailored to
the application environment.

Library modules are divided into two sections:
definition and implementation, which are compiled and
stored separately. A definition module specifies proce-
dures of the library module available to systems and
applications programs. An implementation module
contains the code and data that perform the library
module’s operations. Separating definition and imple-
mentation allows programmers to define modules
before implementing them, facilitating software devel-
opment by programming teams. Definition modules
enable the Modula-2 compiler to detect and flag faulty
program interfaces, avoiding a problem that has long
bedeviled multi-programmer projects. Decoupling defi-

nition and implementation also allows Modula-2 to
exercise a simple form of module version control:
changing a module’s implementation has no effect on
the rest of the system, but altering a module’s
definition invalidates all programs that use the module.

Low-level facilities

Pascal’s standard data types and procedures were
designed for machine-independent programming.
While this has encouraged program portability, it has
also invited abuse by system programmers who
perform machine-dependent programming by relying
on various kludges. A common example is using integer
variables to access fixed memory addresses through
structures popularly known as “trick records.”

Modula-2 permits machine-dependent programming
by providing a module called SYSTEM, which contains
standard data types and procedures that represent the
underlying machine (see table, p.183). Variables can be
declared to reside at fixed memory addresses, allowing
access to memory-mapped device registers. Another
machine-dependent feature of Modula-2 is the BITSET
type. BITSET is a set whose elements are individual bits
in a machine word. Variables of type BITSET can be used
to manipulate bits clearly and efficiently using such
operators as set union, intersection and exclusive-OR.

—

HOW MODULES ENHANCE DEVELOPMENT OF LARGE SOFTWARE SYSTEMS

Information hiding is a software
design concept whose purpose is to
reduce interaction between sections
of a program. Reducing the interac-
tion between program sections less-
ens the likelihood of difficult-to-trace
errors called “side effects.” Such
errors occur when operations per-
formed in one section of a program
have an unintended effect on another
section of the program. Side effects
are especially troublesome in devel-
oping and maintaining large programs
requiring many programmers, such as
operating systems, compilers, data-
base managers and graphics proces-
sors.

Modula-2 hides information using
structures called modules. Modules
are similar to Pascal BEGIN/END
blocks with two key differences:

® Modules impose tighter restric-
tions on interaction between program
sections.

(20 SO A I

(green) and procedure Getrand
(yellow). Because Getrand is declared
on line 7 within Inner, the internal
details of Getrand are hidden from
Outer, so there is no way that code in
Outer could inadvertently alter the
operation of Getrand. However,
module Outer can call Getrand to
generate a random number (line 16)
because module Inner “exports”
Getrand in the EXPORT statement on
line 4.

MODULE Outer;

VAR r : INTEGER;
MODULE Inner;
EXPORT Getrand; -

The module structure of the
program also preserves the value of
the variable Seed. Although Seed is
used within procedure Getrand (lines
9 and 10), it is declared outside the
procedure (line 6). If Seed were
declared within Getrand, its value
would be reinitialized on each call to
Getrand, so Getrand would return the
same value each time—not a good
random number generator.

—R.R F.

‘Module Inner allows
module Outer to access

CONST InitVal = 22;
Iner = 1231;
Divisor = 3443,

VAR Seed : INTEGER;

BEGIN

PROCEDURE Getrand ( ) : INTEGER;

procedure Getrand.

‘Compute new “random”
number using previously

SEED : = (S8eed + Incr) MOD Divisor; -«—— computed value, which

® Modules can create variables 10
whose values are preserved for the 13
duration of a program. 12

The Modula-2 program shownis a 13
random number generator that illus- 14} | END Inner;
trates the power of modules. The 15|BEGIN
program uses three nesting levels: 16
module Outer (blue), module Inner 17 |END Outer:;

BEGIN

RETURN Seed;
END Getrand;

Seed : = InitVal;

r:= Getrand ( ); -«

has been preserved
in the variable Seed.

Module Outer calls
_procedure Getrand.
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SOFTWARE

For example, the exclusive-OR operator, denoted by “/”,
can be used to reverse the bits in a word (A5A5 /
FFFF=5A5A)or to set a word to all zeros (A5A5 /
A5A5=0000). Modula-2 programmers can express con-
stants in octal or hexadecimal as in the above example.

System programmers often want to convert data
from one type to another without changing the value of
the data. While Pascal allows type conversion only
between character and integer types, Modula-2 allows
conversion between any two types as long as the
machine representations occupy the same amount of
storage.

Improved syntax and semantics

Modula-2 contains features not available in Pascal
that improve program clarity and execution speed:
constant expressions, shortcut evaluation of Boolean
expressions, arrays dimensioned at run time and
enhanced control structures.

Constant expressions in Modula-2 can be used
anywhere constants can. They are especially helpful in
declarations of symbolic constants such as: CONST
WorkdaysPerWeek = DaysPerWeek - WeekendDaysPer-
Week. They speed program execution because they are
evaluated at compile time; they increase program
clarity because they provide a simple method of
specifying program parameters.

In compound Boolean expressions, Modula-2 evalu-
ates only subexpressions that could affect the value of
the full expression. For example, in the Boolean
expression: xt AND (y OR z), if « is false, Modula-2 does
not evaluate further because the full expression must
be false. Since compound Boolean expressions do not
incur a performance penalty at run time, Modula-2
programmers can use them freely and need not create
artificial nesting levels as Pascal programmers com-
monly do.

In Modula-2, a dimension of an array used as a formal
parameter in a procedure declaration can be deter-
mined at run time rather than at compile time. Thus,
programmers can write utility programs that perform
operations such as sorting and searching on arrays of
any size.

Modula-2’s control structures include ELSIF,
CASE-ELSE, RETURN and LOOP-EXIT features (see “Can

understand this program?”  right ). The ELSIF clause
in the IF-THEN-ELSE structure eliminates unnecessary
levels in nested conditions. The addition of an optional
ELSE clause to the CASE statement provides a catchall
for values of the case selector not explicitly identified,
allowing programmers to specify action conveniently
for all possible values of a variable. The RETURN
statement permits premature exits from a procedure,
simplifying programs that process error conditions.
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CAN YOU UNDERSTAND THIS PROGRAM?

Modula-2 programs have an English-like readability that
can be self-documenting. Shown is an excerpt from an
actual program that “tells a story” and illustrates Modula-
2’s clear control flow, conspicuous keywords and conducive
identifiers.

For more information on Modula-2, consult the contact
designated by the program. ETH Zurich is the University in
Switzerland in which Niklaus Wirth created Pascal and
Modula-2. The Modula Research Institute is a nonprofit
group affiliated with Brigham Young University, Provo,
Utah. Volition Systems, Del Mar, Calif., offers Modula-2
compilers and support systems.

BEGIN
IF YourLanguage = ModulaR? THEN
LOOP
Success;
END
ELSIF WantToUseModula2 THEN
CASE YourProcessor OF
6502, 68000, 8080, 8086, 9900, AlpR, Applell :
Contact: = VolitionSystems;
PDP11, Lilith :
IF Location = USA
THEN Contact : = ModulaResearchlInstitute
ELSE Contact : = ETHZurich

END
ELSE

REPEAT
Contact : = ETHZurich;
Contact : = ModulaResearchInstitute;
Contact : = VolitionSystems;

UNTIL Satisfied;

END

ELSE
WHILE NOT Investigating (Modula?) DO
Suffer; Suffer; Suffer
END
END
END ControlStructures.

The LOOP statement repeats a body of code indefinitely.
When combined with one or more EXIT statements, the
LOOP statement permits programmers to test loop-
controlling conditions anywhere in the loop body,
providing a more general control structure than WHILE
or REPEAT-UNTIL statements. s

By increasing the efficiency and understandability of
programs, Modula-2 features benefit system integra-
tors who have a stake in software quality and
reliability. ]

A. Winsor Brown is vice president of Volition Systems, Del
Mar, Calif. A principal on the ANSI/IEEE Joint Pascal
Committee, he has contributed to the development of Pascal
standards.

Richard E. Gleaves is a software engineer at Volition
Systems. A former member of the UCSD Pascal Project, he
has participated in developing several commercial versions of
Pascal.
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VAX-11/730 ;

VAX Architecture. VAX/VMS Operating System.

$12,935™

Incredible as it may seem, you can now get
the power, the versatility, and the family compati-
bility of a genuine VAX for just $12,935. Just as
remarkable, the entire 32-bit VAX-11/730, complete
with IMB of memory, is contained in a single 107"
box. In addition you receive a license to copy our
VAX/VMS Operating System.

Never before has it been so easy or so inex-
pensive for OEMs to become part of the VAX fam-
ily. And there are several other compelling reasons
for OEMs to do so.

COMMON VAX ARCHITECTURE

The key to VAX performance and versatility is
the VAX common architecture, which of course is
an integral part of the 11/730. This one design fea-
ture ensures that all VAX systems, including the
730, support identical instruction sets, extendable
data types, process structure, protection modes
and 32-bit addressing.

That means that you can choose the most
appropriate configuration for your needs today.
Then, if you need to migrate in the future, you'll
have virtually unlimited growth and expansion
capabilities already built into the VAX system.

MULTIFUNCTIONAL VAX/VMS
OPERATING SYSTEM

The VAX/VMS industry-standard priority-
based operating system is included in the low
price of the VAX-11/730. This single operating sys-
tem runs on every VAX system, regardless of per-
formance level. So you can select the 11/730 with
confidence—if you require an upward migration
in the future, you never have to reprogram, recom-
pile, or relink. Software is always compatible.
Programmers never have to relearn. You never
outgrow the magic of VAX and VAX/VMS.

And working with VMS is easy and natural.
The Digital Command Language offers dozens of
declarative command verbs, including EDIT,
DEBUG and HELP. And all users are equipped
with complete file and record management, sys-

*License to copy
**U.S. prices in quantities of 100 or more.
© Digital Equipment Corporation 1983
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tem and file security, general system services and
the systemwide programming CALL feature. No
other 32-bit operating system we know of offers
you all this.

DIGITAL'S COMMITMENT
TO OEM SUPPORT

Digital is committed to the worldwide sup-
port of VAX-11/730 customers. Through a variety
of onsite and off-site service offerings and the
utilization of innovative diagnostic techniques,
Digital’s service features are designed to increase
system availability and keep service costs down.

Whether your primary concern is total on-site
service, off-site module repairs or just back-up
technical assistance, Digital is fully committed to
your support.

For a free copy of our new brochure, The
Magic of VAX, send in the coupon or call the num-
ber below.

Digital Equipment Corporation, OEM Group,
77 Reed Road, HL02-1/E-10, Hudson, MA 01749.

1-800-848-4400, ext. 139.

In MA, HI, AK and Canada call (617) 568-5707.

Please send me my free copy of “The Magic
of VAX” I'm interested in information about
[J box products [ system products.

Name

Title

Company

Address

City State Zip

Digital Equipment Corporation, OEM Group
77 Reed Road, HL02-1/E-10, Hudson, MA 01749

(please detach and return)

F___-__—-__-q
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NOW TWO FIXED/REMOVABLE 8" DRIVES
DOUBLE YOUR STORAGE OPTIONS.

50-MBYTE VERSION ADDED. New LARK
Model 9457 with 25 Mbytes of fixed
storage plus 25 Mbytes of removable
storage per cartridge, joins the 16-Mbyte
Model 9455 (8 Mbytes fixed,

8 Mbytes removable).

COMPACT SIZE—STANDARD PACKAGE. Both LARK
models are identical in size, shape and mounting;
both are the width of an 8" FDD—just right for more
space-efficient system

QUIET. Low noise level
designed for the office—
easy on power, foo.

ELIMINATES ADJUSTMENT TWO WAYS.
Embedded servo information and
microprocessor logic mean no need
for head alignment; no electric
adjustments, even when changing
CBs; highly reliable cartridge
interchange.

N b

L &Ry KT

INTERFACE FLEXIBILITY. Both 16-Mbyte and 50-Mbyte LARKS
come with SMD interface or LARK Device Interface (LDI).
Plus new optional 9050 Control Module brings you ISI—
the Intelligent Standard Interface.

EXCEPTIONAL RELIABILITY. LARKS are totally sealed
during operation. No external air is forced across
fixed module or carridge disk surfaces.

HIGH PERFORMANCE 4 WAYS. (1) low-mass,
Iighﬂy-locded flying read/write heads.

(2) 9.67 Mhz transfer rate. (3) 42 ms average
access time—9455; 35 ms average time—
9457. (4) linear voice coil actuators

and precision closed-loop servo system.

ool 2oyl

L Y

Now LARK doubles your options for built-in back-up with unlimited shelf storage: we've
added the 50-Mbyte Model 9457 to the16-Mbyte Model 9455. Both come with high
quality and reliability built in. For more information, call your local Control Data
OEM Sales representative or write: OEM Product Sales, HQNOS8H,
Control Data Corporation, PO. Box 0, Minneapolis, MN 55440.

(G2 CONTROL DATA

Addressing society’s major unmet needs
as profitable business opportunities
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SOFTWARE

Capitalizing on the
microcomputer software

boom

CHARLES G. MILDEN, State of the Art Inc.

A variety of marketing methods exists
for software developers, marketers and vendors

Industry sources predict that sales of microcomput-
ers will increase 50 percent per year during the next
two years to more than 8 million units sold in 1985.
Hardware proliferation has created vast opportunities
for software specialists, particularly those that have
experience in developing packages for minicomputers.
In 1982 alone, sales for microcomputer application
packages topped $160 million. The market is expected
to reach more than $25 billion by 1988.

Software developers can enter the market in a
variety of ways: retail stores, software publishing,
direct marketing to distributors and retailers and
through independent sales organizations and OEMs. But
any interested firm or individual should look closely at
how the market has evolved as well as how to enter it.

Hardware revolution sets the stage

Radio Shack and Apple Computer Inc. introduced
the first commercially successful personal computers in
1978. These computers weren't serious business ma-
chines, however, and it wasn’t until 1981 that micro-
computer evolution became a revolution with the
introduction of 1BM Corp.’s 16-bit PC. The move from
minicomputers and mainframes is now well under way.

Technology improves every year, and prices drop
dramatically. Take a 16-bit microcomputer, add a
Winchester disk drive with as much as 50M bytes of
storage capacity, and you've got a low-cost solution for
business applications that only minicomputers could do
before. The recession also made its impact on the
market. Many companies experiencing a business
slump put off major capital purchases, such as minicom-
puters, and took the less expensive alternative of
buying microcomputers. Almost 2.5 million microcom-
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Microcomputers
installed
in 1982 only

2,500,000

Total
installed
minicomputers

600,000

pr—————~,

Total
installed
mainframes

60,000

[ —

Fig. 1. The number of microcomputers installed in 1982 (2.5
million) accounted for nearly 80 percent of the total number of U.S.
computer installations.

puters were sold in the United States in 1982 (Fig. 1).
Within the next two years, mainframe sales will be
surpassed by personal computer sales in actual dollars,
not just units.

Who’s buying all those machines? One growing
segment of the market is Fortune 1000 corporations. By
the end of 1982, some 300,000 microcomputers had been
installed in large companies, a number expected to
reach 9 million by 1992, according to International Data
Corp.
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Ten years ago, software developers were moving in
the direction of George Orwell's 1984, in which
everything relies on a master computer that rules all.
Now the future bears more resemblance to the
information revolution depicted in Alvin Toffler’s The
Third Wave, in which personal computers play a
predominant role.

2

1982
1987 (projected)

Revenues ($ billion)

Productivity System- Scientific-
( spreadsheets, (e.g. level engineering
scheduling, accounting)
WP, etc.)

Type of personal computer software
Source: Future Computing, Inc.

U.S. personal-computer software market revenue is expected to
increase more than fivefold between 1982 and 1987.

The evolution of the integrated package

In the 1960s, a corporation usually developed its own
software. With the advent of minicomputers, software
specialists found a booming market. Packaged software
also appeared in the ’60s, but most companies still
preferred to write their own packages. As a result,
packaged software was difficult to market. 150s and
OEMs changed the situation with turnkey systems that
integrated available packages with hardware.

But the dramatic growth of the packaged-software
market is due to personal computers. Educational,
game and productivity programs like word processing
and spreadsheets were written not by minicomputer or
mainframe specialists, but by college students and
businessmen. In the late 1970s and early 1980s, the
personal computer was introduced into corporate MIS
departments by young managers who found using
VisiCalc easier than pushing pencils around convention-
al spreadsheets. While senior managers reviewed
proposals from large computer companies, their young-
er colleagues began using personal computers for word
processing and electronic mail. Minicomputer special-
ists continued to concentrate on such things as
improving integrated accounting on their machines, but
personal computer software was sneaking up behind
them, slowly expanding into the traditional business
market.
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The first generation of accounting software for
microcomputers came from the hobbyist envirenment
and lacked the audit trails and system integrity
necessary to gain wide acceptance in the business
community. But once hardware and operating systems
matured, mature software quickly followed. Improved
accounting functions, inventory control, database man-
agement and more complex spreadsheets all hit the
mass market in early 1981, as did some specialized
software for vertical markets.

The current trend toward integrated accounting/
business packages arrived with 16-bit microcomputers.
These programs combine several packages into one
program and require more power than is available from
8-bit microcomputers. Integrated software truly en-
ables microcomputers to compete with minicomputers.
Integrated packages also offer software developers
greater challenges as well as potential profits.

How software specialists can cash in

Having determined the size and profitability of the
market, software specialists face a variety of options:

® Retail computer stores are the major outlets for
microcomputer software. These stores were originally
high-risk ventures. But at least 4000 such stores now
exist, with independent dealers dominating the market.
Today, some successful computer stores specialize in
personal-computer software, and a number of estab-
lished retailers, including Sears Roebuck and Co. and
Macy’s, have started personal-computer “business
centers.”

A recent study by Newton-Evans Research Co.,
Sykesville, Md., predicts that 36 percent of all personal
computers purchased by Fortune 1300 corporations in
the next two years will be bought from retail stores.
The same survey predicts that the average number of
personal computers in these firms will more than
double from 70 to 166 by the end of 1984 (Fig. 2).

12/84

3/83 12/83 12/85 12/86 12/87

Source: Newton-Evans Research Co.

Fig. 2. The average number of microcomputers installed in
Fortune 1300 companies is expected to increase approximately 50
percent per year. A total of 53 percent of these firms' data-
processing/management-information-systems executives cite “appli-
cation software” as the key decision-making influence in purchasing
units.
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200 MB/second!

DATARAM

Worlid’s Fastest Bulk Memory System

It's true. WIDE WORD, Dataram Corporation’s new, third
generation of its popular BULK SEMI memory systems,
delivers an incredible data rate of 200 MB/sec! Achieved by
utilizing a word length of 80 or 160 bits and

four-way interleaving.

Much faster than even the fastest minicomputers can
handle..but not too fast for your real-time applications,
image processing, array processing or data acquisition needs.

Dataram’s WIDE WORD BULK SEMI is ready to perform for
you. Now! Multi-port capability makes it possible to interface
WIDE WORD BULK SEMI to your host minicomputer: Connect
one port to your high-speed input; the other to your mini.

A library of dedicated interfaces — for Digital Equipment
Corporation, Data General, Ampex, Control Data, CSPI,
Honeywell, Intel, MODCOMP, Perkin-Elmer, ROLM, and SEL
— make it easy to interface to most minicomputers.

WIDE WORD BULK SEMI. 32 MB of high-performance memory
in a compact 15%" system. Word lengths up to 160

bits. And, of course, a data rate of 200 MB/second.

our 16-page BULK MEMORY brochure will tell you more. And

you can have it at no charge by completing the coupon
at right, or calling us at (609) 799-0071.

DATARAM

Princeton Road (] Cranbury, NJ 08512 (] (609) 799-0071 (] TWX: 510-685-2542

WHAT’S THE BIG IDEA?

0O Send me your 16-page brochure detailing BULK SEMI.
O Please call me to discuss my application.

Name Title
Company

Address

City

Telephone

Minicomputer
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o Software publishers, such as Software Publishing
Corp., Lifeboat Associates and VisiCorp, develop and
market programs written by programmers or other
authors. Software publishers are similar to book
publishers in that they usually require a finished
product. If they accept it, they assume the job of
producing it for mass distribution.

The major problem with this approach is the royalty
breakdown. Minicomputer packages sell for around
$2000, while most microcomputer software packages
have a top retail price of $500. Although that seems
attractive, a breakdown reveals a small share for the
programmer/author. For a $500 package, an author
gets about 2 percent, or a royalty of $10 (Fig. 3).
Therefore, the market for the program must be
sufficiently broad to make substantial profit. The more
specialized a product, the less willing a publisher will be
to risk the investment. Poor-selling software has the
same impact on a software publisher as a poor-selling
book has on a book publisher—only bestsellers make
money.

® Marketing a product directly to distributors or
retailers is a high-risk, capital-intensive venture.
While it can be very lucrative, it takes an initial
investment in excess of $1 million to introduce a
business-oriented software product nationally through
this channel. The investment goes toward developing
the package, preparing documentation and selling the
package to distributors and retail stores. The only way
around this financial obstacle is to seek venture
capitalists and sacrifice some equity.

® Entering the market via ISOs and OEMs is a
low-risk, potentially profitable approach, particularly if
the program developer has already produced special-
ized business applications on minicomputers. Most
microcomputer manufacturers have an ISO or OEM

Other Retail computer
stores with

several brands

Small business-
computer dealerships

Systems houses

Manufacturer-owned
retailing outlets Personal selling

by vendors

Source: Newton-Evans Research Co

Distributor and
Retailer-40%
$200

Publisher’s variable

Author-2% costs and
$10 profit-18%
$90

Fig. 3. Retail sales breakdown of a typical $500 software package
shows that the retailer receives about 40 percent ($200), which
covers inventory, training, overhead and profit. The distributor or
wholesaler receives 20 percent ($100) to cover sales, support,
distribution and profit. The publisher gets about 38 percent, which
covers fixed costs (20 percent) such as packaging, documentation,
diskettes, shipping cartons, advertising, distributor and dealer
training and profit (18 percent). The author usually receives only 10
percent of the publisher’s profit (about $10) dollars, although some
publishers offer as much as 20 percent.

program similar to those of minicomputer manufactur-
ers. By contacting the manufacturer and jointly testing
the package, the author can get manufacturer approval
and a place on the manufacturer’s list of recommended
software. This leads to volume sales to retail stores and
to the 180s and OEMs that make volume purchases of a
specific microcomputer. The author decreases his own
marketing costs, but relinquishes marketing exclusivi-
ty.
Another approach is to work with a software
publisher that assists in developing a package, and
provides a family of integrated products and estab-
lished 180 programs. Suppose, for example, an author
has an inventory package that was written for hotel
applications and designed to run on minicomputers, and
he wants to rewrite it for microcomputers. To sell it on
a large scale, he also wants to integrate it with payroll,
accounting and spreadsheet programs to produce a
complete business package geared toward hotel man-
agement. Companies like State of the Art Inc. can
provide development tools, such as file utilities and
program generators, to assist the author in developing
the package for the microcomputer market. These
companies usually feature a complete family of products
into which the author can integrate his package.
Financial arrangements vary, but the author can
generally expect a 7-percent to 10-percent royalty on
the publisher’s profits, as well as the profits from his
own sales.

Using another firm’s application programs and devel-
opment tools can be advantageous. Technology changes
so rapidly that the use of up-to-date tools may be the
best insurance against writing programs that are
outdated before they reach the mass market. [

Fortune 1300 companies acquire microcomputers from a variety
of sources. (Retail computer stores differ from small-business-
computer dealerships in that the dealerships sell directly through a
sales force, while retail stores are walk-in sales centers.
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Charles G. Milden is president of State of the Art Inc., Costa
Mesa, Calif.
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Sometime a picture isn’t
as good as 10,000 words.

*TM Digital Equipment Corp

INDEPENDENT MANUFACTURER
OF COMPUTER INTERFACES.

DB

SYSTEMS INC.

1995 N. Batavia St., Orange CA 92665
(714) 998-6900 TWX 910-593-1339
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NOW, A TASK FORCE OF ONE

BRINGS REVOLUTIONARY NEW
SKILLS TO DOT MATRIX PRINTING.

Outmaneuvers Lines and Daisies at
350 cps. Okidata's new multifunction
Pacemark 2410 combines three print-
ers in one remarkable machine. At 350
cps, it pumps out data at line speeds
up to 420 lpm. Delivers drafts with
extra-dense characters at 175 cps. Its
85 cps correspondence quality is three
times faster than most daisywheels.

But that's just the opening salvo.
This high powered dot matrix printer
has an arsenal of extra features. Two-
color printing. Dot addressable graph-
ics. 96-character ASCII set, plus resident
and alternate 96-character downline
loadable sets. Column capabilities range
from 136 to 233.

Tough As Nails. The 2410 won't
suffer from battle fatigue or duty cycle

limitations. It's armed with our long-
life. stored-energy print head with 9
tungsten pins to crank out up to 500
million characters with ruthless preci-
sion. Add laser-welded, precision-
controlled construction and a rugged,
stamped steel frame, and this machine's
virtually invincible.

Compatibility Plus. Teams up with
all the big guns in high performance
desktops and small business comput-
ers, plus most low-end minis. Available
with standard parallel or RS 232C se-
rial interface with current loop. Addi-
tional interfaces on the way.

Mean Machine. Nice Price. It's capa-
ble. It's tough. It should cost a bundle.
But it doesn't. Suggested retail is $2995;
$2695 for its data-processing-only part-
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ner, the Pacemark 2350. For more in-
formation, phone [1-800-OKIDATA. In
New Jersey, (609) 235-2600.

OKIDA

Mt. Laurel. New Jersey 08054

A subsidiary of Oki Electric Industry Company, Ltd
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Extending
UNIX to
local-area

networks

PETER KAVALER and ALAN GREENSPAN,

mach1 }i
bin usr dev bin usr
Isi  ch vi joe bob Ip tape Is cp mary joe

prog1 prog2

Fig. 1. The @ directory is ALTOS-NET II's extension to XENIX's
hierarchical file system. Traditionally, XENIX files on separate
machines are linked by utilities that confine network functions to file
transfer and remote log-on. But the @ directory establishes a new
root on the tree, enabling all utilites and applications to function

Altos Computer Systems

The UNIX operating system—together with deriva-
tive products such as Microsoft Corp.’s XENIX—is
rapidly becoming a standard for 16-bit microcomputers,
providing a rich set of development tools and a solid
base for running application software. A fundamental
feature of both UNIX and XENIX is a hierarchical file
system that hides hardware-dependent details, such as
block size, record length, sector location and type of
disk drives, from application programs and end users.
This design provides a uniform user interface, but one
that is confined to a single machine.

ALTOS-NET II software, which runs with XENIX on
Altos Computer Systems’ 8086-based microcomputers,
extends the hierarchical file system to local-area
networks. It allows transparent remote file access and
remote processor execution, making it possible to build
a network of XENIX-based systems that appears to be a
single large computer. Network users can save sub-
stantial disk space by sharing files and can transport
application programs to the network with minimal
modification.

Enhancing the file system

The XENIX file system is an inverted tree with leaf
nodes corresponding to data files, programs and
devices; branch nodes corresponding to directories; and
the root of the tree corresponding to a “root directory.”

throughout the network.

Users can access a node by specifying its location in the
tree using a pathname—a sequence of node names
separated by slashes. A pathname beginning with a “/”
descends the hierarchy from the root directory. For
example, the pathname /usr/bob/prog3 represents the
file prog3 within user Bob’s directory. The command cd
simplifies pathnames by designating a “current directo-
ry” as the starting point for pathnames not beginning
with “/”. If the current directory in the above example
were /usr/bob, the desired file could be represented by
just prog3. However, in either case, file access is
limited to a single machine. Inter-machine communica-
tion in UNIX or XENIX has required network utilities
that have permitted file transfer and remote log-on, but
little else.

ALTOS-NET II introduces a directory, called the “@
directory,” one level above the root directory of each
system in the network (Fig. 1). The @ directory
enables users and application programs to access any
file in the network using standard XENIX commands.
For example, a user on the machine named mach2 can
use the pathname @mach1/usr/bob/prog3 to access the
prog3 file on the machine named mach1. The user’s only
concern is the logical locations of the files within the file
system hierarchy. Just as UNIX and XENIX hide the
physical storage media and file-access methods from
users, ALTOS-NET II hides the underlying network

ALTOS-NET Il software enhances the XENIX kernel,
allowing user-transparent access

to remote files and processors
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SOFTWARE

hardware and protocols. Moreover, while conventional
networks require that application programs be rewrit-
ten to invoke network utilities, ALTOS-NET II runs
application programs without modification or re-
compilation.

With ALTOS-NET 11, there is little need to copy files
from machine to machine; a single copy of a shared file
need be kept on only one machine for all programs
within the network to access it. By avoiding duplication
of system utilities, disk space is freed for user
programs and data. Since most microcomputer-based
UNIX systems require about 8M bytes of mass storage
for the full set of UNIX utilities, the savings from
avoiding file duplication can be considerable. An
ALTOS-NET II configuration of 10 machines with 80
percent of system utilities on only one disk would save
as much as 60M bytes across the network.

ALTOS-NET II also permits the use of a low-cost
disk-less workstation on the network. For example, the
Altos 186-vDU has a 14-inch bit-mapped screen, an
80186 CPU and as much as 512K bytes of RAM—but no
local disk storage. Such a workstation would be of little
use on a conventional network because it could be used
only to log onto another machine by emulating a
terminal. But with ALTOS-NET 11, another computer can

System call Purpose
File control
access Determine accessibility of file
chmod Change mode of a file
chown Change owner and group of a file
fstat Set file status
ioctl Control device
link Link to a file
mknod Make a directory or a special file
stat Get file status
umask Set file-creation mode mast
unlink Remove directory entry
utime Set file times
File access
create Create a file
open Open for reading or writing
seek Move read/write pointer
read Read from file
write Write to a file
close Close a file
Process control
chdir Change default directory
chroot Change root directory
exec Execute a file
exit Terminate process
fork Spawn new process
setgid Set group ID
setuid Set user ID

The 24 system calls that handle file control, file access and process
control are intercepted by ALTOS-NET II, which determines if a call
has network implications.

act as a “file server” for one or more disk-less
workstations by downloading the XENIX kernel and

Keyboard

User T
memory

Remote
system

File-server process

User
memory
System ALTOS-NET Il System / ALTOS-NET Il
memory memory A
File requests ¢
XENIX Packers XENIX
kernel kernel
f ‘File results x
A\ RS422 twisted- R$422 twisted- J
Hard-disk Pg" & bRy or Hard-disk
i i
o >
V V
Remote
files

Fig. 2. Remote-file access involves the same user interface as local-file access. ALTOS-NET Il software intercepts each file request from an
application program and determines whether the file is on the local or remote system. If local, the software passes the file request to the local
operating-system kernel for normal processing; if remote, it transmits a packet to a file-server process on the remote system. From the
standpoint of the remote system, the file-server process behaves as an application program requesting a local file.
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DISCOVER

BRIDGE COMMUNICATIONS.

The High-Performance LAN Source.

Information and computer equipment. Two of your
most valuable resources. But even more important is
making those resources available to the people who
need them most.

We're Bridge Communications. And we've
developed the first commercially available 68000-
based Ethernet local area network systems to make
that goal a reality.

Simply and efficiently.

Take our CS/1, for example. This high-performance
communications computer can be configured to
support a comprehensive, resource-sharing, local
aréa network. Its multiple 68000 microprocessor
architecture provides unmatched performance levels
(up to 200 packets/s). And CS/1 software fully imple-
ments Xerox Network System high-level protocols.

In complex multivendor environments, each CS/1
can network up to 32 of the most common RS-232
equipped computing and communications devices,
including printers, terminals, personal computers,
modems, disk systems, minicomputers and
mainframes.

Even if they were never designed to be networked.

The CS/1 can also function as a front-end
processor linking multiple host systems. As a
terminal concentrator. Or as a peripheral cluster
controller.

But that's just the beginning. At Bridge, we're
continually discovering new ways to improve
information management. For more information on
the CS/1, or any of our other high-performance
Ethernet systems, call us at (408) 446-2981.

Bridge Communications Inc
10440 Bubb Road

Cupertino, CA 95014

Tel: (408) 446-2981

Telex: 176 544

Boston (617) 8906122
Washington D.C. (202) 429-2042
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OEM’s have relied
on our flexible disk
drives for 10 years.

Before we changed our name, our family of products
was known as Siemens Flexible Disk Drives. Now, we
are WORLD STORAGE TECHNOLOGY, but our
family, capabilities, reliability, and customer support

activities are as strong as ever.

WST's flexible disk drives - known
worldwide -span the entire breadth of
capabilities. They include our first
generation 8-inch flexible disk drives,
our second generation 5Y%-inch
models, and introducing our latest
product offering: the 5%-inch, half-
height models.

We pride ourselves on the fact that
our family members are designed to
meet and satisfy the requirements of
the OEM designer marketplace.
Newest Members

The newest additions to our family
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WST Model Number (FDD)

Specification 1008 2008 1005 2005 1116 1215 2115 2215 1126 2125

Media Size (in.) 80 80 5% B8 5% 5% 55 5% 55 5%

Heads (number) 1 2 1 2 1 1 2 2 1 2

Access:

Track-to-Track  (msec) 3 R a a 5 3 4 a a8 N

Average {msec)} (91 9 . 215 @6 80 110 80 110 25 25
Unformatted Capacity

(Kbytes) (FM)| 400 800 125 250 125 250 250 500 125 250

(MFM)] 800 1600 250 500 250 500 500 1000 250 500

Track Density (TPI) 8 48 43 48 48 9% 48 % 448 448

Drive Size (in) Height | 45 45 32 325 32 325 325 325 162 162

Width | 855 855 575 575 575 575 575 575 575 575

Length | 1425 1425 80 80 80 80 80 80 80 80

wsr

RLD STORAGE
TECHNOLOGY
(Formerly Siemens)

14251 Franklin Avenue
Tustin, California 92680
Tel: 714/838-1491 TLX: 182727

Representatives:
® Dyne-A-Mark Corp. (305) 771-6502

® External Computer Equipment
(201) 661-2934

® Imtech, Inc (216) 666-1185
® West Associates (214) 2487060
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are the half-height 5%-inch flexible disk drives. We've
identified them as FDD112-5 and FDD212-5. They
maintain WST's reputation: quality, competitive
pricing, and availability. These new models take up

half the space of the conventional
5V+-inch flexible disk drives. And they're
deliverable in OEM quantities now.

They permit the doubling (or
quadrupling) of data storage capacity
in the same space as a conventional,
full-sized, 5%-inch flexible disk drive.
While our drives are flexible, our
standards of reliability and quality are
not.

Write! Right Now!

Write to us to learn why some of the
world’s leading computer companies
choose World Storage Technology's
flexible disk drives for their products.
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sharing its file system. A 40M-byte file-server machine
attached to four disk-less workstations would more
economically provide each with 10M-byte storage than
would separate disk drives and controllers.

Design trade-offs

All programs running under UNIX must make calls to
the operating-system kernel when they require main-

BENCHMARKING ALTOS-NET I

Several performance measurements have been made
on an operational ALTOS-NET Il system. The system
contained two Altos 586 systems connected by an Rs422
twisted-pair cable. The Altos 586 system is based on a
10-MHz 8086 processor; the standard system comes with
512K bytes of main memory, an 8089-based hard disk
controller, a 10M-byte hard disk (with an average seek
time of 85 msec.) and a z80-based communications
processor. The z80 controls the transmission and recep-
tion of packets on the network cable, and as many as five
AscCll terminals attached to the system. The network uses
the spLc mode of the Zilog sio chip and standard Rs422
drivers to transmit data at 800K bps.

The measurements show the time required to load and
run the cp file-copying utility. Benchmark 1 is the “control
case” that employs no network requests. Benchmarks 2,
3 and 4 are “worst-case” network tests in that virtually no
local processing is done between disk and network
requests.

Benchmark 1:

cp big1 big2 Copy 315K bytes from big1
to big2 on the same ma-
chine.

cPU time = 6.9 seconds; Real time = 32 seconds.

Benchmark 2:

cp big1 @dept2/big2 Copy 315K bytes from the

local machine to a remote

machine.

CcPuU time = 10.7 seconds; Real time = 48 seconds.
Benchmark 3:

cp @dept2/big2 big1 Copy 315K bytes from a

remote machine to the

local machine.

cPU time = 6.6 seconds; Real time = 43 seconds.
Benchmark 4:

cp @dept2/big2
dept2/big2 Copy 315Kk bytes from a

remote machine to the

same remote machine.

cPU time = 10.2 seconds; Real time = 80 seconds.

Benchmarks 2 and 3 indicate that it is slightly more
efficient to read from a remote system than to write to a
remote system; this is due to the effects of XENIX's
read-ahead buffering algorithms. Benchmark 4 shows the
worst-case performance that can be expected from a

L disk-less workstation.
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memory allocation, process creation and termination or
file access. A typical UNIX implementation supports
about 60 such calls to the operating system, of which 24
have networking implications (see p- 198). ALTOS-NET II
software residing in the kernel intercepts these calls
immediately after the request is made and determines
whether to process the calls locally or remotely (Fig. 2).
If the request is for a local resource, it is passed to the
kernel for normal processing. But if the user program is
requesting a resource on a remote machine, ALTOS-NET
II constructs a request packet and transmits it over the
network. A file-server process on the remote machine
receives the request, calls its own kernel for processing
and passes the results back to the requesting machine.

For each process having at least one remote open file,
a corresponding process, residing on the remote
machine, services the requests on its counterpart’s
behalf. This process is created when a program opens
its first file on a remote machine and is terminated
when the program closes its last remote file. Moreover,
the creation and termination of processes occur auto-
matically; neither users nor application programs are
aware of it. There is a brief delay when a new file
server is created; after that, the lag time resulting from
network transactions is negligible (see “Benchmarking
ALTOS-NET IL,” left ),

Altos chose the implementation technique
of invoking file-server processes that
interact with a layer of software inside the
OS kernel.

A special concern arises in implementing record and
file locking in ALTOS-NET II. If a remote system goes
down before releasing a locked resource, each file-
server process periodically polls its corresponding
requester process. If the requester fails to answer
several consecutive polls, system failure or cable
disconnection is assumed, and the server process
releases all locks and terminates.

Altos chose the implementation technique of invoking
file-server processes that interact with a layer of
software inside the operating-system kernel over
several other alternatives. One alternative could link
the kernels on the various machines and forgo using
file-server processes. Under this scheme, UNIX i-nodes,
the primitive and normally hidden data about the
location of files on a disk, would be passed from kernel
to kernel. This approach suffers from the heavy amount
of i-node traffic on the network, which could cause
lengthy delays. Also, by passing UNIX internals over
the network, the inclusion of other operating systems
on the same network is all but impossible.

Another possible approach uses file-server processes
but moves the interface layer from the kernel to a
library of routines that is linked with each application
program. Although such an implementation appears
attractive because of the relative ease of debugging
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Keyboard

Local
system

User
memory

Remote
system

Executing
application
program

-

User ]
memory | |

System l ALTOS-NET Il SYSteml ALTOS-NET Il
memory memory \]1 \ -
\ Keyboard input / Pseudo-device
e driver
I N
XENIX Packets XENIX
kernel d & 5 7 1 T kernel
B S
CRT output
RS422 RS422
twisted-pair or twisted-pair or
Ethernet Ethernet
drivers drivers

Fig. 3. Remote-program execution is directed by ALTOS-NET II's run utility, which creates four processes that read and write packets
transmitted between systems. Once the run utility is invoked, the user interface for remote processing is identical to the user interface for local
processing. In the remote system, a pseudo-device driver communicates with the application program, functioning as a “logical” keyboard

and CRT for the application.

software outside the kernel, the interface layer of about
8K bytes of code would have to be included with each
application, causing a significant reduction in memory
available for user programs. Moreover, all applications
would have to be relinked with the new library before
they could function in the network.

Remote-processor execution

ALTOS-NET II supports remote-processor execution,
which works with remote-file access. A network can
contain as many as 32 Altos 8086- and MC68000-based
systems. Mixing processors allows specialization; for
example, some processors can be configured with large
memories, while others offer floating-point capability.

An ALTOS-NET 11 utility called run executes a
program on a remote processor yet makes it appear as
if it were executing locally. The utility is especially
applicable to large networks containing a variety of
computers that are each capable of running a different
set of applications. While running a program on a
remote computer, a user can access files from yet a
third machine.

The run utility works by initiating four processes and
using a pseudo-device driver to exchange information
between local 1/0 devices and the remote processor.
When a run request is made, the utility sends a
start-up packet to the server machine, and both the run
utility and run server processes split into two subpro-

202

cesses: run-wr and run-rd on the requesting machine
and run-wr-server and run-rd-server on the server
(Fig. 8). The run utility then sends a set of packets to
the server containing the name of the program to be
executed, the user’s security information and the user’s
working directory. All keyboard input from the re-
quester is constructed into a packet and sent to the
run-wr-server on the remote machine, which writes it
to a pseudo-device driver in the kermel. Similarly,
screen output is sent from the driver to the run-rd-
server, which constructs a packet and transmits it back
across the machines to the run-rd process. In both
cases, the pseudo-device driver acts as the stand-in for
the user’s terminal.

At the lowest level of communication, both transpar-
ent file access and remote-processor execution use a
subset of Xerox Corp.’s Internet packet-exchange
protocol to assure reliable data transmission. Because
this protocol is relatively simple, ALTOS-NET II imple-
ments it entirely within the kernel for maximum
network efficiency. O

Peter Kavaler is product manager for networking communica-
tions, and Alan Greenspan is a software engineer with Altos
Computer Systems, San Jose, Calif.
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INTEREACE

For some time now, the disk drive indus-
try has talked about the SCSI Interface. But

all this talk has resulted in very little action.
Until now. Today a leader in the SMD
market is offering their OEM customers the

option of the SCSI Interface. That leader is Fujitsu America Inc.
SCSI, the ANSI-approved small computer systems interface,
p is a byte wide intelligent interface designed for host computer systems
P and peripheral units and can

transfer data at up to 2MB/s. The
computer and peripherals are inter-

connected on an eight port matrix bus, which enables any port
to initiate communication to any of the other seven ports.

Fujitsu America now offers the state-of-the art SCSI
interface option on the high performance 8" M2312
drive which has a capacity of 84 MB and an average
positioning time of 20ms. Previously this drive was
only available with an SMD interface.

A significant advantage of the SCSI inter-
face is that it reduces the cost of interconnecting the
drive to a computer. The integral SCSI controller re-
places the need for an SMD controller. The only other
requirement is a low cost host adapter.

Fujitsu America is committed to keeping you on the
leading edge of disk drive technology. So whether you stand up
for SCSI or for SMD, you can always count on Fujitsu. ... for inno-
vation, for technical leadership, and above all for enduring quality.

For more information contact the Fujitsu America Sales Office
nearest you. Northwest: (408) 988-8100, East Coast: (617) 229-6310,
Southwest: (714) 558-8757. Europe: 44-1/493-1138.

FUJITSU
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The ultimate UNIX" machine.
Not just a computer, but a problem-solving tool.
AS PERSONAL AS A PC, Single- and multi-user. With full Bell Labs UNIX.

AS POWERFUL AS A VAX! Six languages. A high-performance 68000 processor.
E Multibus' for expansion.

Plus Tektronix-compatible graphics. Ethernet'
capability. And up to two megabytes of no-wait-state
memory, up to 21 megabytes of reliable hard disk.

All in a compact, low-cost desktop workstation.

THE SHORTEST DISTA
PROBLEM AND SOLUT
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The Callan Unistar. the minimum cost and risk, ask about the Unistar family.

Unistar applications stretch from software The shortest distance between problem and solution.
development to medical electronics to engineering, For more information or the name of your nearest
industrial and business applications. And the Unistar distributor, call: Callan Data Systems, 2645 Townsgate
has been benchmarked as faster than the VAX-11/730. Road,Westlake Village,CA 91361. Telephone

Yet it is priced like the more personal computer 800-235-7055 (In California, 805-497-6837).
that it is. . TWX 910 336 1685.

I youig a software d.ev.eloper' & OEM’ oran tTrademarks: Callan, UNISTAR/Callan Data Systems. UNIX/Bell Labs. VAX/Digital Equipment
end-user who wants to maximize your performance at Corp. Multibus/intel. Ethemet/Xerox Corp

NCE BETWEEN
JON: CALLAN UNISTAR.

MINI-MICRO SYSTEMS/September 1983 CIRCLE NO. 105 ON INQUIRY CARD




Advanced Digital’s new SUPER
STAR™ is the first of a family of
S-100-based computer systems to be
equipped with a 5-1/4" 5-MB Fixed/
5-MB Removable Cartridge Win-
chester disk drive (10 MB on-line
storage capacity) as standard. Now
you can have the capacity of up to
50 floppy diskettes and the speed
and convenience of 100% backup
using the industry-standard Dysan
5-MB cartridge.

SUPER STAR is the ideal system
for business, professional, and educa-
tional applications. Its CP/M*
operating system (standard) gives
you access to a vast library of readily
available software programs. The six-
slot motherboard allows plenty of
room for expansion.

And as your business grows,
SUPER STAR can grow with you. If
you need more memory, just plug it
in. SUPER STAR is based on the
S-100 IEEE standard. To add more
users, simply add Advanced Digital’s
SUPER SLAVE™ processor boards

*CP/M is a trademark of Digital Research Corp.
TurboDOS is a trademark of Software 2000 Inc.

and TurboDOS* operating system.

Now you’ve got an extremely power-

ful, multi-user, multi-tasking, multi-

processing SUPER STAR computer

system for up to four users.
SUPER STAR is truely a Super

computer system. Look at these

outstanding features:

e New Slim-Line Profile

e 5-1/4", 10-MB Winchester Disk
Drive, 5-MB Fixed, 5-MB
Removable Cartridge

e 5-1/4", Half-High, 48TPI Floppy
Disk Drive (Osborne Format
Compatable)

¢ Six Slot Motherboard

SUPER STAR, SUPER SIX, SUPER SLAVE are
trademarks of Advanced Digital Corp.

Switch-selectable 110/220V Power
Up to 4 Users With SUPER
SLAVES And TurboDOS

CP/M Operating System Standard
One Year Warranty

SUPER STAR is the perfect sys-
tem for applications requiring large
data storage capacity, speed, per-
formance, reliability, and dependable,
convenient back-up capability. And
at a suggested retail price of $5,000,
SUPER STAR is a SUPER VALUE.

See the entire Advanced Digital
product line, including the new
SUPER STAR, at your local, quality
computer dealer or contact:

5432 Production Dr.,
Huntington Beach, CA 92649
Phone: (714) 891-4004

Telex: 4722065 ITTSCSMA

For European Distributor, contact: (714) 891-4004



ARTIFICIAL INTELLIGENCE

Computers simulate

The 1982 conference of the American Association for
Artificial Intelligence demonstrated that artificial intel-
ligence, traditionally an academic field, is finally
starting to attract the attention of bottom-line-oriented
business managers. The percentage of attendees from
private industry was higher than ever, and the
exhibition included several real products complete with
specification sheets and model numbers.

Although artificial intelligence is a diverse field,
including natural-language processing and computer
vision, most progress in AI has been achieved by using
computers to simulate human experts in narrowly
defined subjects. Using heuristic approaches and novel
programming environments, these “expert systems”
constitute an exciting and profitable new class of
computer applications.

Three kinds of knowledge

Most computer systems represent a distillation of
task-specific knowledge that can be implemented as a

MINI-MICRO SYSTEMS/September 1983

human experts

STEVEN K. ROBERTS, Words'"Worth Inc.

‘Knowledge engineering’ addresses
applications previously considered
inappropriate for computerization

Fig. 1. The Xerox 1100 computer system provides an interactive
LISP programming environment with 8M bytes of virtual address
space. Standard features include a 23M-byte disk, a network
interface and a 1024- x 808-pixel display. A three-button mouse
(under operator’s right hand) supplements a 64-key keyboard.

set of programs and data structures. For example,
in a simple industrial-control system, all the necessary
“knowledge” might be stored in the form of a few values
in a program table. But for a machine to be intelligent,
it must incorporate not only factual knowledge, but also
heuristic and “meta-knowledge.”

Heuristic knowledge consists of intuitions, judgment
rules, pet theories and inference procedures that, in
concert with factual knowledge about a subject, allow a
human expert to exhibit intelligent problem-solving
behavior. While it has a vaguely procedural flavor
about it, heuristic knowledge is much more abstract
than what is generally called “software.”

Meta-knowledge is even more general and abstract.
It is perhaps best described as a nonsymbolic aware-
ness of how to think—how to approach and organize an
unfamiliar problem so that both heuristic and factual
knowledge are effectively applied.

The more heuristic knowledge a system has, the less
it must search for a specific datum. The less searching it
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ARTIFICIAL INTELLIGENCE

must do, the less bogged-down it will be when
confronted with a highly associative task such as visual
pattern recognition. The more meta-knowledge a
system has, the more it can learn from experience and
refine its behavior.

The essence of knowledge engineering is the integra-
tion of factual, heuristic and meta-knowledge into a
practical system. There are various approaches, rang-
ing from collections of “production rules” (IF-THEN
structures) to relatively passive “semantic networks”
consisting of knowledge entities whose interrelation-
ships are defined by lists of properties and linkages.
Whatever the approach, a key issue is the naturalness
of expression in both the “teaching” of the system and
in its subsequent application.

Novel programming environments

The advent of knowledge processing has spurred new
programming environments that facilitate problem

{(Broker

solving. A significant development is the resurgence of
LISP—one of the oldest surviving computer languages.
Developed by John McCarthy of the Massachusetts
Institute of Technology’s Artificial Intelligence Lab in
1958, LISP has become the most widespread implemen-
tation language for intelligent systems. Possessing
major philosophical differences from most computer
languages, it has spawned development of specialized
system architectures that can efficiently host it.
Notable among these are the 1100 series from Xerox
Corp. (Fig. 1), the LM-2 and 3600 from Symbolics Inc.
and the Lambda from LISP Machine Inc. These new
systems offer symbol-processing performance unattain-
able by standard LISP implementations, and they
employ mouses to provide a high level of user
friendliness.

Even more interesting than the new LISP machines is
the emerging concept of an integrated programming
environment. The old “edit-compile-debug” cycle is
being replaced by incremental compilation, mainte-
nance of command histories to undo errors and display
managers to provide dynamic windowing that is
conceptually similar to pieces of paper on a desk top
(Fig. 2). Such intelligent development tools portend
signficant increases in programmer productivity.

| Interlisp-D
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flg. 2. Display “windowing” on the Xerox 1100 allows several user tasks to be represented graphically in a way that reveals their
interrelationships. Each task can be modified and redisplayed without global recompilation. A record is kept of all commands and their results,
so that the user can back up and undo operations without the havoc that might normally be expected.
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GREAT MOMENTS IN PERIPHERAL TECHNOLOGY

Finding the ke
to the 3270 world.

Good news for
OEM5who want 1o
unlock the growing |

BSC/SNA market.”

Our products give your
ASCII peripherals a valuable
new capability: access to IBM

3270 environments. While
margins on async equipment

coaxial cable.
' Support for

multiple hosts, both sync and

async. And much more.

continue to shrink, the 3270
market is growing
at upwards of 20% [l
per year. So talk _

SCAT 2 is more
than a“black
box’solution.

to Peripheral
Technology —
and get your share.

Our SCAT systems
make your equlpment
IBM- compatlble.

We manufacture a full
line of protocol converters
and terminal controllers, in
both standalone and add-on
configurations. Used in con-
junction with your ASCII
CRT’s and other peripherals,
they let you offer features
and functions not available
on IBM or other plug-com-
patible machines. The econ-
omy of using dial-up instead
of dedicated phone lines
between remote and host
locations. Elimination of

MINI-MICRO SYSTEMS/September 1983

Our versatile
SCAT 2 is a multi-
host terminal controller
designed to meet the
needs of growing net- &
works. Menu-driven |
from any ASCII peri- |
pheral and expand-
able from 1 to 25 ports,
SCAT 2 is a very cost-
effective single-host, multi-
host or cluster controller that
satisfies all BSC/SNA com-

munications requirements.

SCAT 1 means value-
added versatility.
This compact, re-

liable 3270 BSC/
SNA emulation o
board that canbe _. :

installed in most '-..’o,.

00...
CIRCLE NO. 107 ON INQUIRY CARD

ASCII termiinals or
peripheral devices, usually
without soldering. De-

© signed as a general pur-
pose programmable com-
munications controller,
SCAT 1is available with
RS-232C interfaces,
compatible with dial-up or
dedicated links and transmis-
sion speeds up to 9600 bps —
full or half duplex. Operation
is menu-driven, and two
levels of password security
are provided.

1-800-822-2208
That’s the number to call

when you’re ready
to unlock the pro-
fit potential of
the 3270
r BSC/SNA
4 marketplace
" (206-881-6691 in

Washington State).
We know protocol conversion
from the boards up, and offer
fast delivery backed by nation-
wide service and support.
Peripheral Technology, Inc.,
14784 NE 95th, Redmond,
WA 98052.

~. Peripheral

Technology, Inc



ARTIFICIAL INTELLIGENCE

Intelligent expert systems

The most practical applications of knowledge process-
ing are in building systems geared to narrowly defined
applications, such as medical or electronic diagnosis,
that traditionally have required a high level of human
expertise.

Expert systems employ knowledge processing that
differs dramatically from conventional data processing.

In conventional data processing, problems are solved
through explicit algorithms in a procedural language.
For example, database manipulation is performed
through predefined operations on a data structure. This
approach lends itself well to automating routine
processes and organizing predictably interrelated data.
But knowledge processing implies a different structural
flavor. New facts and relationships can be added
without rewriting any code because they take the form
of independent packets of information. The distinction
between “program” and “data” almost entirely dis-
solves because, from the standpoint of the application,
there is no established sequential procedure. Internal

Language is proving to be insepara-
ble from intelligence—a fact that has
stymied attempts to develop workable
natural-language interfaces and
translation programs. The difference
between human and human-
computer communication is illustrated
by the upper and lower figures shown
here.

In the upper figure, Person X is
expressing an idea to Person Y and is
delivering a sequence of words
chosen not only for their applicability
to the “model” but also for their
appropriateness to the listener. The
choice of words is made on the basis
of the shared context, a constantly
growing body of knowledge that links
the participants. If x is successfully
fitting the words to the context, then Y
can create a corresponding model of
the idea and gradually project it
“upward” into abstract conceptual
space. New information is added to What
the shared context throughout the ,r
conversation. If X misjudges the
shared context, communication fal-
ters; if x suddenly changes it, the
result is laughter or confusion.

In the lower figure, Person Y has
been replaced by a computer. X is
now confronted with a tedious task: x
must formalize the verbal model and
express it in a syntactically and
semantically rigid computer language
without a shared context. X begins
with an idea of what X wants the
system to do, them dons a formal
intellectual straitjacket to tell it exactly
how. This gives rise to the idea of a
what-how spectrum, with microcode
and assembly language near the
bottom (how) and human dialog near
the top (what). Until a shared context
can be created, human-computer
communication will continue to be
awkward. Thus, Al techniques are
prerequisite for a truly friendly system.

How

THE MAN-MACHINE COMMUNICATION PROBLEM

Person X

Person X

Formalization

Programming

Debugging feedback

-

Computer

Execution

Computer
program

210

MINI-MICRO SYSTEMS/September 1983



Now, a major advancement

in Net/One local area networkin
| ower cost.

Our new VLSI chip set has allowed us to do with
one printed circuit board what we used to do in
three. The result is a new Network Interface Unit,
the NIU 150, that’s half the cost of its predecessor,
the NIU-1. In areas where a smaller number of
either broadband or baseband connections are
required, the pared-down NIU 150 brings per-port
connection costs well below $500.

Streamlined NIU 150’ mean more flexibility,
too, by serving small equipment clusters in more
diverse locations at a lower cost.

Like our other Network Interface Units, the
new NIU 150 is equipped, off the shelf, to support
most industry-standard equipment interfaces.
And like our other NIU’s it comes with complete
network services software. It’s also programmable,

© 1983 Ungermann-Bass, Inc.
Net/One is a registered trademark of Ungermann-Bass.

g.

so special interface protocols can be added
now or anytime in the future to support special
equipment.

The broadband version of our new NIU 150
has an integral modem. Both baseband and broad-
band NIU 150’s can accommodate up to six ports
for device attachment.

Give us a call, or write for more information
about turning the equipment you have now—
whatever it is—into the network you need now,
at a lower cost than was possible before.

Ungermann-Bass, Inc., 2560 Mission College
Boulevard, Santa Clara, California 95050.
Telephone (408) 496-0111.

Net/One from Ungermann-Bass @

CIRCLE NO. 108 ON INQUIRY CARD



INTRODUCING HIGH PERFORMANCE

Falco’'s new family of high
performance terminals are
loaded with standard features
and options unmatched by
anyone in the industry and
are designed to meet the
needs of today’s ever de-
manding and fast-paced

business environment.

Fame II offers:
e ANSIx3.64 (ADM 31" &
VT 52" Modes)
e 20 Non-volatile
Function Keys
e Soft Set-up Screen
e Non-embedded
Video Atftributes
e Buffered Printer
Port
options:
e Graphic Board
(Tekironics Plot
10* Compatible)
e 212 Plus Modem
(300/1200 Bps)
e 64K CP/M"* Board
e Amber or B/W Screens
e [BM 3278 style Keyboard
Fame III only
Cdadll now and discover what proven
reliability and high periormcmce
can mean for your
business needs
today... and
tomorrow!

DATA PRODUCTS

1286 Lawrence Station Road
Sunnyvale, CA 94089

ADM is a registered trademark of
Lear Siegler, Inc. VT is a registered
trademark of Digital Equipment Corp. —
Plot 10 is a registered frademark of
Tektronics, Inc. CP/M is a registered

trademark of Digital Research Corp.
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ARTIFICIAL INTELLIGENCE

e

to an expert system is an infrastructure of inference
procedures, probably written in a symbolic program-
ming language such as LISP. But this infrastructure
operates exclusively at the meta-knowledge level. All
knowledge associated with the application itself is
embodied in a flexible and relatively unstructured
database. Given a sufficiently limited application do-
main, this approach permits a system to draw infer-
ences fromits stored knowledge in ways that were not
anticipated at the time of its creation. Further, the
expert system can explain its conclusions, deal with
incomplete input data and know enough about what it

doesn’t know to generate follow-up queries.

These capabilities suggest a class of applications
quite distinct from those normally considered for
computerization. Teknowledge Inc. points out, “Knowl-
edge systems are particularly useful in situations
where expertise is scarce, different parts of the
expertise are distributed among many people or the
expertise is simply not available on a reliable or
continuing basis.”

Also suitable for expert systems are operations in
which there is a heavy dependence on experts who are
overworked to the point at which considerable delays in
production are caused. In engineering, this often occurs
when the “resident wizards” spend an inordinate
amount of time with repair personnel, sales representa-
tives, potential customers and vendors simply because
the experts are the only ones who know a company’s

CAD il Local network
system
Engineering and
Mai management
s terminals
system
Accounting
system

Machine Data :

control Process collaation Quality
supervisor control : control

supervisor supervisor Speriisor

< comrer )
=PI control chief
L i Robot
systems
Network
interface

Dedicated
machine
control
systems

h

Process control
equipment

Data collection
terminals

e 2]

Fig. 3. A factory-wide hierarchical network contains high-level systems that are isolated from the details of subordinate tasks. The main
system, which in many conventional designs carries the entire processing load, serves here only to schedule and control global activity at a
relatively abstract level. This is an ideal environment for implementing artificial-intelligence techniques, since the hierarchical network can host
real-time “smart” software without compromising process-control response time.
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ARTIFICIAL INTELLIGENCE

product well enough to answer everybody’s questions.

In electrical engineering, expert systems are becom-
ing justifiable in VLSI design, printed-circuit-board
layout, high-level machine diagnostics and customized
system configuration. VLSI design is profiting from the
application of knowledge-engineering techniques. Work
under way in Palo Alto, Calif., at Xerox’s Research
Center and at Stanford University is enabling a
knowledge-based system to become an expert assistant
for vLsI designers. Knowledge is derived from the
Mead and Conway textbook, Imtroduction to VLSI
Systems (Addison-Wesley, 1980), and from examples
provided by human practitioners.

Digital Equipment Corp. has been
using an expert system called IDT,
which is written in LISP on a
VAX-11/780 and diagnoses PDP 11/03
hardware problems.

Expert systems are also appropriate for maintaining
complex computer systems, in which formalizing hard-
ware debugging using traditional methods has proven
awkward. Traditional diagnostic flowcharts must be
highly complex to specify tests efficiently based on
intermediate results. Even a formalized approach such
as signature analysis can require a tedious sequence of
tests to accomplish what an intelligent expert system
can do with a few key observations based on experi-
ence. Digital Equipment Corp. has been using an
expert system called Intelligent Diagnostic Tool, which
is written in LISP on a VAX-11/780 and diagnoses PDP
11/03 hardware problems. Created by DEC’s Knowledge

Engineering Group, South Lawrence, Mass., IDT runs
tests, interprets the results and suggests specific card
replacements to an on-site technician. The system
learns from experience, considers human opinions and
applies statistical information so that testing is biased
toward frequent problems.

Other applications suitable for expert systems are
those in which large quantities of routine data must be
monitored closely by a highly knowledgeable expert for
a suitable combination of conditions that may represent
a problem. This situation is common in the control of
critical industrial processes such as nuclear power
plants, turbines and large furnaces. A pattern of
activity may suggest imminent failure, even though no
alarm conditions exist. Such applications are complicat-
ed by the need for quick judgments and responses.

Installationsthat can profit from knowledge engineer-
ing include distributed process-control systems such as
those in large batching operations. In many cases,
system flexibility can be dramatically increased by
adding adaptive control and pattern recognition so that
machines can continually adapt their performance to an
idealized concept of their own behavior. Applied to the
overall coordination of a plant, AI techniques can reduce
the large inventories and long lead times caused by the
general unpredictability of human-based production
control. An intelligent system that connects to process-
control equipment and understands the “big picture”
can respond deftly to short-notice orders and equip-
ment failures, serving as the basis of a true parts-on-
demand production system (Fig. 8). This approach to
process control is still avant-garde, but distributed
systems marketed by Anatec, Toshiba International,. .
Honeywell Information Systems and others are setting
the stage for future expert performance in the
factory. O

Steven K. Roberts is president of Words'Worth Inc., a Dublin,
Ohio, consulting firm, and author of Industrial Design with
Microcomputers (Prentice-Hall) and several other books and
articles about related technologies:

Information on LISP machines can be
obtained from:

Xerox Electro-optical Systems
300 N. Halstead St.
Pasadena, Calif. 91107

Symbolics Inc.
9600 De Soto Ave.
Chatsworth, Calif. 91311

P.O. Box 9164

LISP Machine Inc.
3916 S. Sepulveda Bivd.
Culver City, Calif. 30230

Systems

FOR FURTHER INFORMATION

Consulting services in knowledge
engineering are offered by:

Teknowledge Inc.

525 University Ave.

Palo Alto, Calif. 94301

Smart System Technology
Alexandria, Va. 22304

Advanced Information & Decision

201 San Antonio Circle, Suite 286
Mountain View, Calif. 94040

INTELLIGENTICS
124 University Ave.
Palo Alto, Calif. 94301

Conference proceedings, journals
and further references can be
obtained from:

American Association for Artificial
Intelligence

445 Burgess Dr.

Menlo Park, Calif. 94025
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Comp riter OEMs:
“Nows’s the time to

As an OEM, you're aware there's a lot of 16-bit computers
on the market. But what you may not be aware of are the
many advantages to doing business with ALTOS® Computer
Systems. Here's just a few:

N [N

N ©

N NN

Altos currently offers the broadest range of cost-
effective, single and multi-user 8086-based
computer systems.

Altos supports the most popular commercial
operating systems (XENIX,” MP/M-86"
MS™-DOS, OASIS-16™ and PICK) plus most high-
level languages.

Altos microcomputers can run more existing appli-
cations software than any other computer in the
world.

Altos offers a large selection of utilities and
compilers for converting existing Z80™ and mini-
computer applications, such as those written in
DEC's® DIBOL. "

Altos provides full communications support; both
local networking and remote communications.

Altos provides the widest range of 5%’ and 8"
storage options, including floppy, Winchester disk
and mag tape backup.

Since 1977, Altos has delivered more than 35,000
multi-user systems and peripherals to satisfied
customers throughout the world.

Altos backs its computers with responsive, world-
wide service and support. (Customer Service
Division of TRW, Inc. in the U.S.)

If you're an OEM looking to remain on top, now's the time
to team with Altos. Call, write or clip the coupon today.

Please send me more information on Altos’ single
and multi-user 8086-based computer systems.

D My application is

Please have an Altos representative contact me.

I___] Name Title
Company
Address
City/State/Zip
Phone ( )

Mail to: Altos Computer Systems, Attn: Marketing Services, M5 9
2641 Orchard Park Way, San Jose, CA 95134, Telex 470642 ALTO Ul
or 3718648 ALTO UI

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

ALTOY

COMPUTER SYSTEMS
Packed with more value for OEMs

ALTOS is a registered trademark of Altos Computer Systems. 8086 is a product of Intel Corporation. Z80 is a trademark and product of Zilog. Inc. XENIX and MS are trademarks
of Microsoft Corporation. XENIX is a microcomputer implementation of the UNIX operating system. UNIX is a trademark of Bell Laboratories. MP/M-86 is a trademark of Digital
Research, Inc. OASIS-16 is a trademark of Phase One Systems, Inc. PICK is a product of Pick & Associates and Pick Computer Works. DEC is a registered trademark and DIBOL is a
trademark of Digital Equipment Corporation.

©1983 Altos Computer Systems
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We specialize in the kind of
disk drive R&D you can bank on:
Response and Delivery:

MPIis one company that hasn't forgotten how it achieved
its position as a solid third in a highly competitive market.

First, we got there by offering you floppy drives that
are every bit as reliable as we are. Because producing
top-quality, top- performing drives has always been our
number one commitment.

Our 5%" line comes in three different densities (48
TPI, 96 TPI, 100 TPI) to match your application. They’re
single and double-sided drives with capacities from 250
Kbytes to 1 Mbyte. And our Slimline™
series, at 2" thick and 11.5" deeF,
are quite simply the smallest 8
drives ever made.

Second, we understand that even the

Micro Peripherals, Inc.

world’s best-performing drives aren't much good if you
can'tget them when you need them. So we've created our
own second source: Singapore’s first computer periph-
eral manufacturing company, a plant that mirrors our plant
in California and duplicates its high-precision output.

Third, when you need help, we're always ready to
respond. And we think that’simportant. Its why we've
made our product support group part of top manage-
ment. Consequently, they’ve seen to it that our field
support has grown as fast as our sales.

What all this adds up to is Response
and Delivery, the only kind of R&D you
can bank on. And that's what we special-
ize in at MPL

CIRCLE NO. 111 ON INQUIRY CARD
9754 Deering Avenue, Chatsworth, CA 91311. Phone (213) 709-4202. TWX (910) 494-1213.



MAGNETIC MEDIA

Universal diskette reader
resolves
different formats

BILL OTT and JERRY RUOFF, Applied Data Communications Inc.

Programs, text and databases can be transported
across system boundaries

Different file directories, floppy disk sizes, densities,
encoding techniques and timing margins can cause big
problems for system integrators and end users who
want to use the same floppy disk with different
computer systems. New high-capacity disks and un-
common data formats also present logical and physical
incompatibilities.

One solution to these problems is the Trans/Media
500 media-translation system from Applied Data Com-
munications Inc. It solves the problem of incompatible
media formats by using a Z80A microprocessor and
BASIC translation routines to resolve logical format
differences. A slave microcontroller translates physical
differences between the source and destination disk-
ettes.

Resolving logical differences

The z80 host processor is bused to 64K bytes of RAM;
4K bytes of EPROM; and controllers for floppy disk
drives, magnetic-tape drives, 10M-byte hard disks and
line printers. The processor is also linked to four serial
asynchronous 1/0 ports and a fifth port that drives the
system keyboard terminal (Fig. 1).

A typical Trans/Media 500 configuration includes a Cipher Data
F880 nine-track, 1600-bpi streaming-tape drive, an 8-in. Memorex
651 floppy disk drive, three 8-in. Shugart 850 drives, a 5Y-in. Shugart
450, a 5%-in., Micro Peripherals B52 and a Lear Siegler ADM 3A
terminal. This configuration is priced at $32,900; the base price of the
TM-500 is $15,800. .
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MAGNETIC MEDIA

The TM-500 is designed for diskette-to-diskette
translation, but can also handle as many as four 800- or
1600-bpi tape drives and as many as two 10M-byte hard
disks as 1/0 media. When the system is used as the front
end of vendor-integrated turnkey systems (such as
phototypesetters, laser printers and computer-output
microfilm), the translated output files are sent directly
to the host equipment over one of the asynchronous
ports.

If the translated data are targeted for systems with
floppy disk drives, the TM-500 directs the output to the
appropriate disk size. The system accommodates 8-,
5Ya- and 3%e-in., hard- and soft-sectored, single- and
double-sided, single- and double-density, and frequen-
cy-modulation, modified-FM and modified-MFM record-
ing diskettes (see “Three techniques for writing a
disk,” below ). Virtually any source/destination combina-
tion of floppies, magnetic tape or hard disks is possible.

The host processor manipulates the formatted data
files from the source media for input to the destination
media. The format-shuffling routines are written in
BASIC. Under control of the format-translation pro-
grams, the system translates information in four
phases. It reads sectors from the source disk to obtain
file-directory information, locates source files and their
descriptive parameters, such as length, where the file
starts, which sectors it occupies and all other data that
define source files, creates a file on the destination disk
and reads the source records and replicates them as
destination files.

Sectors are read one at a time and buffered in RAM.
Before being written to their destinations, records are
processed by character- or string-translation routines
or by any available programmed routines. Each
source/destination pair requires an individual task and
a specific BASIC program. A total of 90 programs that
translate between the most popular disk, tape and port
formats is available. Each TM-500 system includes a
user-selectable set of six of these programs.

Custom programs can be written on-site or ordered
from the factory. The application programs run under
Applied Data Communications’ MICRO DOS BASIC and
typically can be written within a week.

Translating physical differences between floppies

»

A “formatter subsystem,” based on a machine-
language program, resolves the physical differences
between input and output media. The subsystem is
configured with an 8X300 microcontroller, local RAM,
ROM and controllable hardware elements (Fig. 2). The
formatter off-loads control data from the host and
enables the system to read and write more than 230
data formats. Control information for 20 physical
parameters is down-loaded from the host in four blocks.
The first block establishes physical format parameters,
such as the technique for reading or writing data, the
number of holes punched in the disk (if it is hard
sectored), the number of sectors to be written per
track, the number of bytes per sector, the sizes of gaps

Fig. 1. The media-translation system architecture includes an 8-bit
Z80A microprocessor, 64K bytes of RAM, 4K bytes of EPROM and
controllers for a wide variety of I/O devices. These elements are
linked via an Applied Data Communications proprietary bus. The
Z80A resolves logical differences, and the formatting subsystem
handles physical differences between diskettes. »

e Frequency modulation is the
earliest successful technique for
encoding data. The two rules for FM
data recording are that there should
be a pulse in the middle of each bit
cell that contains a logical ONE and
that an additional pulse must mark the
start of each bit cell, making the
technique self-clocking and, thus,
very stable.

The technique is called “frequency
modulation” because the frequency of
read pulses is modulated by the mix of
ONEs and ZEROs appearing along the
recorded track. The primary advan-
tage of FM recording is the stable
clocking of the drive’s read electron-
ics; the primary disadvantage is an
inefficient use of recording space.
Disk density is decreased because of
the space used by the clock pulses.

® Modified FM modifies FM’s
second rule to increase the useful bit
density on recorded tracks. MFM
records clock pulses only between bit
cells when there are no data flux
reversals within the cell. This elimi-
nates double pulses for each bit cell.
Clock pulses appear only at the
beginning of cells containing ZEROS
that follow other zeros. This doubles
the information capacity of recorded
tracks.

The disadvantage of this technique
is less accurate timing control of the
drive’s read circuits, making it more
difficult to decode data properly. This
requires more complex timing circuits,
which translates into higher cost.
However, the benefits of more
memory capacity and a higher data
rate justify the increased price.

THREE TECHNIQUES FOR WRITING A DISK

e Modified MFM was developed to
decrease bit shift due to flux reversal
overcrowding, which occurs when
overcrowded bits on a magnetic
media begin to push themselves out
of position. This phenomenon is
largely a result of high linear bit
density. In MMFM recording, FM'’s first
rule—a pulse in the middle of a bit cell
defines a ONE—remains the same,
but the second rule is modified to
reduce the incidence of overhead
clock pulses. If three ZEROS appear in
a row, a clock pulse is recorded only
at the beginning of the second bit cell.

Timing diagrams for three recording
techniques illustrate the advantages of
MFM over FM recording—twice the data
density and fewer read-circuit pulses. The
slight advantage of MMFM over MFM
recording does not justify the added cost.
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e e 99 I R AR Y point when 1BM Corp. adopted MFM
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technique The TM-500 universal diskette reader
diin i RO | . sl y il £ can accommodate all three recording
output pulses techniques.
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MAGNETIC MEDIA

and synchronizing areas and other parameters. The
second block sets up the appropriate drive unit and
defines the drive’s inter-track step rate, head settling
time, the tracks that are to be used and similar
characteristics.

A write-pre-compensation feature monitors the data
stream to be written. If the stream threatens to
combine with the intended bit density so that it would
cause bit shift due to flux-reversal overcrowding, the
formatter automatically pre-compensates by displacing
the written data. A total of 8 additional bytes of control
data are down-loaded to define the write-pre-

Fig. 2. The formatter subsystem is based on a fast (4-million-
instruction-per-sec.) bipolar microcontroller. The subsystem also
contains local RAM, ROM and dedicated hardware for read/write
operations. The phase-locked loop controls timing windows to
synchronize the disks. >

compensation parameters. The fourth block of down-
loaded information defines track information such as
the number of tracks and the starting track number.

The four blocks of control data are down-loaded as
files from the BASIC host program to the machine-
language controller in anticipation of every read and
write. As records are read from the source disk and
written to the destination disk, control information is
repeatedly reloaded according to current format re-
quirements.

System data
and volume/

sequence no.

IBM 3741 KEY-TO-DISK FORMAT - 8 - IN.

(77 tracks x 26 sectors/track x 128 bytes/sector)

19-data-set directory labels -
each sector represents a file

Sectors 1-7

Track ¢

Label ID Data Block Beginning End of

set length of extent extent Control data Not

name (BOE) (EOE) data used
IBM PERSONAL COMPUTER DISK FORMAT - 5%-IN.
(40 tracks x 8 sectors/tracks x 512 bytes/sector)
. File
allocation
System directory Duplicates Bireciory | P
data #2 P of - files
¢ ‘ | files |

Sector 1 2

Track ¢

Type code

Typical
file

Protect

File Reserved Start of
name file
location

Formats vary widely, even within IBM. The above figures illustrate the disk formats of the IBM 3741 (8 in.) and the IBM Personal Computer
(5% in.). The TM-500 resolves the different formats by reading file-directory information from the source, locating occupied files, formatting the
destination disk and transferring the source records to the destination disk.
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Control files down-loaded to the microcontroller’s
RAM evoke subroutines stored in ROM. About 70 percent
of all formatting control is held in this firmware; the
balance is down-loaded from the host’s BASIC program
when needed and is executed directly from RAM (Fig.
3).

Read/write control is exercised at the drive level by

CP/M machine

Digital Research
(original)

IBM - double side

IBM - single side
Intertec Superbrain
Osborne |

North Star

Televideo - double side

Xerox 820

DEC personal computer

* Logically adjacent sectors separated by (n) physical sectors to reduce the effects of latency time.

Fig. 3. The translation process between two floppy disks begins
with the formatting subsystem reading the file directory information
from the source medium. Formatter control information is down-
loaded from the host. Source records are buffered and manipulated
in the Z80A under control of BASIC translation programs. Records
are then written to the destination medium via the formatting
subsystem according to physical requirements.

dedicated hardware in the formatter subsystem de-
signed around a phase-locked loop that is time-locked to
a synchronizing pattern on the disk in use.

The phase-locked loop controls the timing windows
through which valid ONEs and ZEROs are read from the
disk in use.
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All CP/Ms are not created equal. Applied Data Communications’ newest announcement is a selection of off-the-shelf software packages that
resolve the differences in CP/M operating systems as implemented in the above computers. Prices range from $500 to $1000.

MINI-MICRO SYSTEMS/September 1983

p -4



S’

Floppy Disk Drives

TEAC series

AT 1%" HIGH, TEAC FD-55 SERIES 54" FLOPPY DISK
drives use half the space and run cool at half the
power of conventional drives. High-reliability, low-
noise brushless DC motors provide an MTBF of over
10,000 hours, backed by a one-year parts and labor
warranty. :

FD-55A FD-55B FD-55E FD-55F

® 48tpi ® 48tpi ® 96tpi ® 96tpi

® 40 track ® 40 track ® 80 track ¢ 80 track
* 250KB * 500KB * 500KB ¢ 1MB

esingleside e double side esingleside e double side

Power Requirements:
DC +12V +5% 0.3A typical, 0.7ZA max.
DC + 5V +5% 0.5A typical, 0.7ZA max.

Phone, write or wire TEAC Corporation of America for
complete technical data, price and delivery.

TEAC Corporation of America
Industrial Products Division
7733 Telegraph Road
Montebello, CA 90640
213/726-0303

© 1982 TEAC Corp.
MP82501M
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Synchronizing the disks"

Each individual format locates its disk-synchronizing
areas in a different place. Down-loaded control data tell
the 8x300 formatter where to find the synchronizing
areas, which are referenced to index holes in the disk.
Soft-sectored disks chain their sector-synchronizing
areas by elapsed time, while hard-sectored disks have
discrete holes punched for each sector. Light-emitting
diodes and photo transistors physically locate the holes.
Once located, synchronizing areas are verified by a
time-based hardware test under 8x300 control, and are
used to stabilize the frequency and phase of the
phase-locked loop. When the phase-locked loop has
locked itself to the spinning disk, bit synchronization
has been established.

After the synchronizing pattern appears, an “address
mark” is used to achieve byte synchronization. The
address mark disobeys the encoding rules of its format
in a recognizable way. The 8x300-controlled formatter
seeks the address mark and begins reading the source
records as meaningful data.

When writing output data to the destination disk, the
TM-500 operates in reverse, constructing the new
format according to specifications established by the
sponsoring firm. The BASIC program in the system’s
Z80 host down-loads control data to the formatter
subsystem to locate synchronizing areas, address
marks and other elements of the required destination
format. No modifications are made to the software in
transit. O

Bill Ott is vice president of transmedia products and Jerry
Ruoff is vice president of engineering at Applied Data
Communications Inc., Tustin, Calif.

NEXT MONTH IN MMS

The October issue of Mini-Micro Systems spotlights
memory systems. MMS will cover both main
(semiconductor) memory and external magnetic
storage devices, concentrating on new memory
management architectures and small Winchesters.

Other editorial features will include:
* A survey article, complete with extensive charts
of manufacturers’ offerings will address memory

including disk emulators and printer buffers.

* Alook at Shugart’s new optical disk drive, which
packs 1G byte onto a 12-inch disk.
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Like a dancer, many imaging features reveal their
mnanlng solely in an integrated series of frames.

storage guay
interrelated ser

10 Times the Memory, 1/5 the Pric

Custom-tailored solely to Gould DeAnza image pracessing systems, the Real-Tin ﬂlﬂﬂa
literally offers 10 times the storage capacity mﬂﬁh mmm at 1/5 the price. You can’t buy thls expanslon of Imagmg

power from anyone else. Call us today.

= GOULD * s ~ -
} rn: | 6 . 1 :’968—3110, Southwest: (214) 458-0052 Western: (408) 263-7155
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RS COVER IHEDYS

SURFACE BEFORE BURNISHING

DY'? LUBRICANT
# SURFACE COATING

AN DIFFEREN

CE

1 100% Surface

o Tested

Only Dysan provides fully
usable diskette surfaces that
are truly 100% error-free
across the entire face of the
diskette. An exclusive on-
and-between the track test-
ing procedure guarantees
error-free performance
regardless of temperature
and humidity distortions or
slight head misalignments.

Select from a complete line of premium 8" and 5%" diskettes,

Advanced
Burnishing
e Techniques

Dysan’s advanced polishing
methods create a smoother,
more uniform diskette sur-
face. This results in better
signal quality on each track,
less wear on drive heads and

reliable access to data after
millions of head passes.

in single or double densities, certified on one or both sides.
CIRCLE NO. 114 ON INQUIRY CARD

DYIO ™
e Lubricant

Dysan’s proprietary DY
lubricant complements the
advanced burnishing pro-
cess. Both maximize error-
free performance while
minimizing headwear.
Optimal signal presence is
maintained between the
head and diskette surface
during millions of write/
read interfaces.

DY is a trademark of Dysan Corporation

Auto-Load
e Certification

Dysan’s unique quality
control methods reflect
technological leadership in
designing, producing and
testing precision magnetic
media. Each diskette is un-
erringly certified by Dysan-
built, automated and
microprocessor controlled
certifiers. Your system and
data base will benefit from
Dysan’s diskette reliability
and unsurpassed quality.

Dysan

ATION
Corporate Headquarters:
5201 Patrick Henry Drive
Santa Clara, CA 95050
(800) 551-9000



DATA COMMUNICATIONS

Fiber optics shine
in local-area networks

DAVID FREEDMAN

Coaxial cable isn’t obsolete yet,
but light is replacing electricity
in many network applications

Although there is no shortage of local-area network
schemes, most retain one element: the electrical wire.
The twisted-pair wire and coaxial cable can no longer
be taken for granted, however, as many vendors
discover that a new medium, fiber-optic cable can
better meet the needs of customers in many LAN
applications. Using laser light rather than electricity to
transmit information, fiber-optic cables are available in
several networking products, and their use will grow
dramatically as emerging innovations bring their cost
down and expand their capabilities.

Why fiber optics?

A fiber-optic cable is a bundle of thin, coated-glass
rods (Fig. 1). Light introduced into one end of a rod
travels the rod’s length, emerging at the other end.
Just as variations in electrical current traveling
through a wire relays information, so can variations in
light intensity traveling through a fiber-optic rod. In
theory, a fiber-optic cable can replace a wire in
virtually any application; all that is required are
electronics and optics able to translate variations in
current into corresponding variations in light, and vice
versa. Such equipment is readily available but, depend-
ing on the application, can range from hundreds to
thousands of dollars—an expensive addition to what
might be less than $100 worth of twisted-pair wire.
Thus, moving to fiber optics makes sense only when
there is a distinct advantage to doing so.

There are several potential advantages to fiber optics
over wire, some of which are particularly important in
LANSs. Fiber optics support higher data rates than do
coaxial cable—as much as 50M bits per sec. and higher.
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Tightly buffered
fiber

Overlength tub
filled with mois
resistant co

Steel wire with
polyethylene overcoat ;

Binder

Kevlar

Polyethylene
jacket

Fig. 1. Fiber-optic cable from Siecor Corp. consists of fused
bundles of glass rods that transmit light from end to end. The cable
pictured comprises eight fiber bundles with a central steel wire for
stiffness.
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George Colony, of research firm The Yankee Group,
feels that fiber optics’ virtually unlimited bandwidth
makes it the medium of choice in fast switching
applications. “Fiber will replace twisted-pair wires in
PBX,” says Colony. Fiber-optic cables can also be longer
than wire; coaxial cables generally become unreliable at
lengths appproaching 2 km., while fiber-optic cable
lengths of 10 km. and more are feasible.

Unlike currents in conventional wire, the light in

fiber-optic cables is not affected by electromagnetic
interference. Even heavily shielded coaxial cables can
suffer message distortion and even physical damage
from EMI, particularly near heavy machinery or sources
of power. Howard Salwen, president of fiber-optic LAN
vendor Proteon Associates Inc., Waltham, Mass.,
claims that one aluminum manufacturer’s coaxial cable
burst into flames as a result of induced currents from
the manufacturing process, and the cable near a
Lawrence Berkeley Laboratory synchrotron was
“obliterated.” Both LAN users, says Salwen, switched
to fiber-optic cable. Vendors interested in meeting the
U.s. military’s Tempest equipment specifications may
also require fiber optic’s EMI protection.

The first to develop an idea of using
a light beam for communications was
Alexander Graham Bell in 1880. Bell's
“photophone” incorporated a pair of
mirrors between which a focused
beam of sunlight was relayed. The
distortion in the beam caused by a
person speaking into one of the
mirrors varied the resistance of a
selenium detector at the other mirror;
this varying resistance modified the
current driving a speaker. The
development of the laser in the '60s
and of fibers of sufficient transparency
in the early '70s led to a more practical

Opﬂcal fiber consists of a core surround-
ed by a cladding of lower optical density.
Light entering the core at a sufficiently
shallow angle with respect to the core axis
will be reflected back into the core,
traveling through the core until it emerges
at the other end. If the light enters at too
sharp an angle, it will escape the core into
the cladding.

form of light oommunicatlons—-ﬁe
fiber-optic cable. :

The basic operating prlnclple of
fiber optics relies on a phenomenon
called internal reflection. When light
passing through a material reaches a
less optically dense material (that is, a
material in which the speed of light is
greater), the light is completely
reflected back into the first medium,
provided the light hits the barrier
between the media at a shallow

SENDING LIGHT BY CABLE

Ungraded
fiber

Al ]

Optical
density of
core axis
Optical
density of
ladding

m, ¢ AW Optlcal
'l-\-/-\ﬂ density
ZmN

Cross-sectional
distance from
core axis

Modal dispersion is a form of puise
spreading caused by the different path
lengths of light rays entering a core of
uniform optical density at different angles.
A ray traveling straight through such an
ungraded core will arrive before a ray that
reflects off the sides. A graded core
fiber has a varying optical density, so rays
travel faster as they approach the
cladding, reducing the difference in arrival
times. Rays entering graded cores at an
angle follow a curved path resulting from
the continuously varying refraction.

enough angle. By constructing a glass
fiber so that its core is slightly more
optically dense than the outermost
layer, called cladding, light can be
sent careening through a curving fiber

for miles without suffering an unac-

ceptable loss of intensity.
Most fiber-optic communications
systems use gallium arsenide lasers,

solid-state devices hardly larger than

a pinhead. LEDs can provide a less
expensive light source, but the small

wavelength (9 X 10 —10m.) and high
powers (0.5 mW) obtainable with
solid-state lasers make them the
choice for high-speed fiber-optic data
communications. Using lasers, the
limiting factor of data rates becomes
one of pulse spreading. A pulse of
light is a variation in_intensity
representing 1 bit of data. If this pulse
is blurred—that is, made longer—then
the maximum rate of data transfer is
correspondingly slowed.

There are two significant sources of
pulse spreading in fiber optics: modal
dispersion and wavelength disper-
sion. Modal dispersion is caused by
light entering the fiber core at different
angles. If the core is of a constant
optical density, then a light ray .
traveling straight through the center of
the core will arrive before a ray
entering at the same time but
reflecting many times off the sides of
the fiber in its trip. Modal dispersion is
limited by varying the optical density
of the core, so that light travels faster
as it moves away from the core axis.
The increased speed of light transmis-
sion compensates for the longer path
taken by the rebounded rays.
Consequently, the rebounded rays
arrive at about the same time as the
slower traveling rays that take a more
direct path.

The other source of pulse spread-
ing, wavelength dispersion, results
from the fact that the speed of light
through a medium varies with
wavelength. If two rays of unequal
wavelengths enter a fiber simultane-
ously, the longer wavelength ray will
arrive first. Wavelength dispersion
can be reduced by using a light
source with a small bandwidth; the
gallium arsenide lasers used have a
bandwidth of about 2 X 10 —9m,,
limiting wavelength dispersion to an
acceptable level.
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Whizzard®1600s. The newest addition
to Megatek’s family of graphics products.
High resolution, interactive graphics and alpha-
numeric desktop terminals that give designers
and engineers everything they need — right at
their fingertips.

Whizzard 1650 color and 1645 monochrome
terminals are ergonomically-designed with
a 19” tilt and swivel monitor and detachable
keyboard. Both models provide powerful local
graphics functionality including translation,
scale, rotate, clip, complex polygon fill, pick
and peripheral event queuing.

In addition, the 1600s feature VT-100/52
compatibility so you can perform a complete
range of alpha terminal functions. Software
development and debugging and document
generation to name just a few. Two terminals
in one.

Whizzard 1600s let you easily handle diffi-
cult electronic or mechanical CAD applica-
tions through a wide variety of available third
party software. And, thanks to our WAND™
software, 1600s are compatible with every other
Whizzard, right up to the top of our line. If
that’s not enough, you can even use our device
independent and intelligent TEMPLATE" soft-
ware as well. Total flexibility.

That’s our 1600 desktop series. Conve-
nience, functionality, powerful performance,
reliability and greatly increased productivity.

The latest in Megateknology. Everything
else is state of the past.

That’s
Mega

Making History out of
State-of-the-Art.

g i
BEE MEGATEK
HEE.CORPORATION

UNITED TELECOM COMPUTER GROUP

teknology.

World Headquarters - 9605 Scranton Road « San Diego, California 92121 - 619/455-5590 - TWX: 910-337-1270

European Headquarters + 34, avenue du Tribunal-Fédéral - CH-1005 Lausanne, Switzerland - Telephone: 41/21/20 70 55 - Telex: 25 037 mega ch
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For the same reason that it is not subject to external
EMI, fiber-optic cable also does not radiate EMI. This
feature is important not only for Tempest requirements
and use near sensitive equipment, but for security
requirements. Despite shielding, coaxial cable can
radiate enough of a signal to permit passive taps—
connections that deflect some portion of the signal
without interfering with the main signal path. Efforts
to tap the light beam in fiber-optic cables generally

Number
of
LANS
(thousands)

Fiber-optic
networks

Source: The Yankee Group

The number of LANs installed by 1986 is expected to reach 90,000.
Of these, only 3 to 5 percent are expected to be based on fiber optics,
but that figure could grow close to 100 percent by the end of the
century.

Despite fiber optics’ advantages, most
observers feel it is not about to take
over the LAN market—not yet.

result in signal destruction. Signals can be routed
through active taps, which intercept the beam and
retransmit it, but such taps are far more difficult to
install and easier to detect than are passive taps. Some
observers feel fiber optics’ near-tamperproof status is
its most important feature. “Fiber optics will be
implemented primarily in high-security environments,”
says Colony. ‘

Because fiber-optic cables do not carry electricity,
they need not be installed by electricians, potentially
leading to significant savings in installation costs. And
the absence of electricity also means an absence of
sparks, making fiber optics the preferred medium when
flammable material and gasses are present. A Las
Vegas casino is said to have run a fiber-optic cable
through a gas main to simplify routing.

Another advantage to fiber-optic cable is that it
weighs less than conventional wire; coaxial cable can
often be replaced by an equal length of fiber-optic cable
weighing less than one-tenth as much. While this
lighter weight is not a significant consideration in most
applications, the U.s. army has used it in a jeep-to-
soldier communications system. An infantryman able to
carry 400 ft. of coaxial cable can carry 2 km. of
fiber-optic cable, and the fiber optics’ radiation-free
operation reduces the chances of detection.

Fiber-optic options

Despite fiber optics’ advantages, most observers feel

Codenoll
optical Ethernet
transceivers

Ungermann-Bass
network interface
units

Siecor FiberLAN
8-port
transmissive star

Codenoll
optical Ethernet
transceivers

Ungermann-Bass
network interface
units

/!

Terminal

Host

Seicor FiberLAN
fiber-optic cable

ke

Ungermann-Bass
network configuration
facility

Terminal

Fig. 2. Fiber-optic-based network from Codenoll Technology, Ungermann-Bass and Siecor FiberLAN connects nodes via Ethernet plugs
to optical transceivers. The node hardware and software regard the network as standard Ethernet equipment, requiring no modification.
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“...right in the headline,
tell them we’ve dropped

Silent/Scribe™

printer prices
by 20% .

Then tell them
how we did it.”’

O.K. Jack, here’s how we did it. We launched
one of the most comprehensive cost-reduction pro-
grams imaginable.

We took a close look at the way our products
flowed through the plant - from receiving inspection
to the box the printers are shipped in. In some areas
we combined operations; in others they were sepa-
rated. We put in automation where we felt it made
sense; but we kept skilled manual craftsmanship
where quality might otherwise be compromised. ..
Porsche does the same thing for the same reasons.

In marketing and sales, we developed and car-
ried out a game plan that allowed us to grow in a
methodical manner. This systematic approach to in-
creased sales led to an economy of scale which, in
turn, led to further reduction of material costs and in-
creases in production efficiency. (Our new, expanded

facility which we move
into this Fall is a
part of this plan.)

.

Silent/Scribe
Model DP-9000A

Jack Weaver
Chairman, Anadex, Inc.

Throughout the whole cost-reduction program,
we constantly looked for ways to tighten up quality
control. Pride in workmanship and the quality atti-
tude caught on. Now virtually everyone at Anadex is
a quality control inspector.

One area where we didn’t cut a dime is Customer
Service. Anyone who buys an Anadex printer can
still pick up the phone and dial our toll-free numbers
for free technical support. And we plan to expand our
TRW Service Centers even beyond the present 60
locations.

How does the cost-reduction program affect the
customer? It means that after August 1, 1983 he can
buy a 100% professional printer for 80% of what
it was.

Same printer. Same service. 20% less cost.
That’s got to be good news.

Call (800) 792-7779

In California Call (800) 792-9992

/‘ Snnaclex KA

©Copyright 1983. Anadex, Inc.

Anadex. Out front and staying there.

ANADEX, INC. » 9825 De Soto Avenue ¢ Chatsworth, California 91311, U.S.A. e Telephone: (213) 998-8010 ¢ TWX 910-494-2761
U.S. Sales Offices: San Jose, CA (408) 247-3933 ¢ Irvine, CA (714) 557-0457 ¢ Schiller Park, IL (312) 671-1717 » Wakefield, MA (617) 245-9160
Hauppauge, New York, Phone: (516) 435-0222 « Atlanta, Georgia, Phone: (404) 255-8006 * Austin, Texas, Phone: (512) 327-5250
ANADEX, LTD. » Weaver House, Station Road * Hook, Basingstoke, Hants RG27 9JY, England ¢ Tel: Hook (025672) 3401 » Telex: 858762 ANADEX G
ANADEX GmbH ¢ Behringstrasse 5 ® 8752 Mainaschaff ¢ Frankfurt, W. Germany ® Tel: 011-49-06021-7225 * Telex: 4188347
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it is not about to take over the LAN market—not yet.
Colony predicts that only 3 to 5 percent of all networks
will be based on fiber optics by 1986. But he also points
out that the LAN market will surpass $500 million by
then, so the fiber-optics share of this market will be far
from insignificant. A number of vendors, hoping to get
a jump on this market, have brought out fiber-optic
network products.

Codenoll Technology Corp., Yonkers, N.Y., offers
Ethernet plug-compatible fiber-optic products. The
Codenet-2020 transceiver can be used with any hard-
ware and software used with coaxial Ethernet, the
company claims; the fact that the connections are fiber
optic rather than coaxial cables is transparent to the
system. Application engineer Carl DeMarco says the
product is targeted at OEMs requiring extended length,
high reliability or secure networks, and points out that
Codenoll has developed a network in conjunction with
Ungermann-Bass and Siecor-FiberLAN, a division of
Siecor Corp. (Fig. 2). At a cost of $1100 per node in
single units, with OEM discounts available, the Codenet
2020 is not far out of line from many coaxial-based
Ethernet node connectors.

DeMareco claims the company will introduce an analog

I SOLVE YOUR NETWORK
§ COMPATIBILITY PROBLEMS j

The MC-80 is a versatile Micro-Processor Based Con-
troller providing conversion between dissimilar data .

l communications protocols. A low cost solution, the
MC-80 allows a network to grow or

= change without making existing de- $1 Ms
vices obsolete. Startingat ........

MC-80

e |BM 2780/3780 BSC to e IBM 3270 BSC to

Async ASCII NCR Poll/Select

e Burroughs Poll/Select e IBM 3270 to IBM 2260
Async ASCII Poll/Select

e |BM BSC to Burroughs e IBM 3270 to
Poll/Select ASCII Device

e Special Applications e SNA available 1983

Call 1-800-327-3955

I~rra r~n e

[ | /NN ,\94 A= (YA 4

. network data communications
INNOVATIVE ELECTRONICS, INC.
4714 N.W. 165th Street, Miami, FL 33014

e T T T L T L
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Fig. 3. Optical multiplexer from Gandalf Data connects as many as
eight terminals to a fiber-optic cable.

fiber link priced in the vincinity of $3500 per link,
within a few months. Codenoll is also developing a
chip-set version of the Codenet-2020.

Proteon’s Salwen feels that bus networks such as
Ethernet do not take advantage of fiber optics’
features; his company offers a ring network available
with fiber-optic links. “Almost everything in fiber
opties is unidirectional,” says Salwen, “and Ethernet
uses two-way taps.” Salwen points out that ring
networks can more easily be designed with fail-safe and
security features than can bus networks, better
complementing fiber optics’ reliability and security.
Proteon’s fiber-optic link is priced at $1450 in quantities
of 10, but Salwen claims that equipment prices are not a
primary factor in selecting a network. “All this talk
about which medium is more expensive is irrelevant,”
he says. “Most companies find it’s more expensive to
pull the cable than the cost of the entire network.”

Other companies involved in fiber optics include
Gandalf Data Inc., Wheeling, Ill., which offers fiber-
optic data links and a multiplexer for point-to-point
transmissions (Fig. 8), and NEC Information Systems
Inc., Fujitsu America Inc. and Digital Equipment
Corp., offering fiber-optic options for some of their
products.

Some observers say that impending innovations in
fiber-optic technology could eventually make coaxial
cable obsolete as an LAN medium. “By the end of the
century,” says Colony, “fiber optics will be the LAN
medium.” American Micro Devices Inc. and National
Semiconductor Corp. are working on fiber-optic link
chips that would dramatically reduce costs, according to
The Yankee Group’s Dale Kutnick. Kutnick also expects
to see the development of passive taps, which would
lower connection costs but compromise security.

In the meantime, fiber optics will probably remain
strongest in high-security and industrial applications
and as high-speed point-to-point data links. Many
network users will consider implementing fiber optics
only on those parts of the network in which coaxial
cable could prove unreliable, such as nodes located on
the factory floor or outside of a building. Such hybrid
networks can prove an effective compromise between
fiber optics’ reliability and coaxial cable’s lower connec-
tion costs. O

David Freedman is a former associate editor for Mini-
Micro Systems.
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rankly Tek,

weTe flattered.

When we heard that you folks at Tektronix
will have a text/graphics color terminal like
our Envision 220 available soon, we weren't
really surprised.

We were flattered.

Because you've always had a reputation
for doing things the right way.

That means providing all the features both
OEMs and end-users want. Like text and
graphics on the same screen. A convenient
desktop size. Distributed graphics process-
ing. High-resolution 640 x 480 color graphics.
And a display of 16 colors from a palette
of 4,096.

And it means designing your product to
use the industry’s most popular software.
Our terminals are compatible with VT100
alphanumeric software, PLOT 10/
DISSPLAY TELI-A-GRAF® DI3000/

GRAFMAKER®and TEMPLATEM™ among
others.

To really do it right, you'll need a whole
family of terminals that are both compatible
and upgradable. Like our 210, 220 and 230.

And the innovations that people are
clamoring for. Like our mouse, graphics
tablet and optional 19-inch screen.

Then there’s the matter of printer
compatibility. Our color VectorPrinter™
prints letter-quality text and plotter-quality
graphics, together.

So while we're flattered that you may be
giving us a run for our money in the text/
graphics color terminal market, we're not
too worried.

Because it looks like the leader may be
following us.

631 River Oaks Parkwz
San Jose, CA 95134 .
(408) 946-9755. Telex 176437

ITT Courier. . .
Authorized service centers






The new 970fromTeleVideo.
Nothing else looks like it.
Nothing else performs like it.

Productive office work depends on people
and their equipment working efficiently together.

That's why we have engineered the exciting,
new TeleVideo 970 to perform better than any
other terminal.

For instance, only our “natural balance”
tilting mechanism lets you easily adjust the screen
at a touch, so you avoid neck-craning, straining
and glare.

Our unique keyboard is designed to avoid
user fatigue. We've created a natural palmrest,
sculpted keys and the best ten-key accounting
pad in the industry. Our non-volatile function keys
save time and energy.

Like every feature of the new 970, the
screen is designed for ease of use. Our non-glare
14-inch green screen is restful on the eyes, and
its 132 column display can format more infor-
mation. All in highly legible double-high,
double-wide characters.

Our communications protocol is the industry
standard ANSI 3.64.

As you probably know, most terminal
downtime is caused by overheating that results
from extended use. There's no such problem with
our unique vertical convection cooling tower.

And because we wanted to extend the life
of your CRT, we've installed a screen saving

feature that automatically turns it off after tifteen
minutes of idle time.

Naturally, like all TeleVideo terminals,
service is available nationwide from General
Electric’s Instrumentation and Communication
Equipment Cericrs.

The new 970 from TeleVideo. Nothing else
looks like it and nothing else can perform like it.

For more information about TeleVideo's
new 970, call 800-538-8725; in California
408-745-7760.

TeleVideo Systems, Inc.
Dept. #216H 9 MMS
1170 Morse Avenue
Sunnyvale, CA 94086

—
I

l

|

| Yes, I'd like to know more about the unique 970 from
| TeleVideo:
|

|

I

|

|
!

NAME

ADDRESS
CITY
STATE ZIP
TELEPHONE ( ).

California/Santa Ana 714-557-6095; Sunnyvale 408-745-7760; Georgia/Atlanta
404-255-9338, Texas/Dallas 214-980-9978,; Illinois/Chicago Area 312-351-9350,
Boston/Massachusetts 617-668-6891, New York/New Jersey 201-267-8805
United Kingdom/Woking, Surrey 44-9905-6464

@ TeleVideo Systems, Inc.
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You get more
computer...forless.

For nearly 10 years, we’ve watched and helped . parallel printer port. :
OEMs and systems integrators take our You get a full 10 MHz of
various boards and build their systems operation with no wait states.

from the bottom up. SBE' Its flexible mass
Now we’ve put all of that experi- 2 storage capacity starts
ence together to make your job a lot ’r2 with a 10M bytes Win-
easier. We’ve combined the most $ 4 Pute, chester and a DSDD
outstanding features and capabili- > 9 5Y4" floppy.
e " The SBE 200 les you take K Quarrtrey p,, B ot op
advantage of the speed and — tions. Choose UNIX™-like
power of the 68000. At the Regulus™, business-oriented
same time, you can quickly and CP/M-68K™ and process-
easily tailor the system to your specific oriented pFORTH 32™.

applications with readily available multibus™ products The SBE 200 is attractive
and accessories. enough to be used in any operating en-
And we’ve left nine slots for you to tailor the vironment. But it was really designed to be rack mount-
SBE 200 to your specific application. able with plenty of power and room for expansion.
The system includes 256K bytes of dual-ported If your application calls for more com-

RAM, two serial 1/0 channels and a puter...for less...call us today.
[S B E '® CIRCLE NO. 120 ON INQUIRY CARD

4700 San Pablo Avenue, Emeryville, CA 94608, (415) 652-1805, TWX 910-366-2116

Multibus is a trademark of Intel Corp., UNIX is a trademark of Bell Labs, CP/M-68K is a trademark of Digital Research, Regulus is a trademark of
Alcyon and pFORTH is a trademark of Forth.
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Extending the Megabus

JIM JENDRO, Honeywell Information Systems Inc.

Enhancements to 16-bit bus boost performance, retain
compatibility and allow 32-bit transfers

The growth of Honeywell Information Systems Inc.’s
Level 6 and DPS 6 systems has required the enhance-
ment of the Megabus, the system bus used to connect
the processor, memory and 1/0 controllers. Larger
memories, additional 1/0 controllers and particularly
the move from 16- to 32-bit processors have led to the
Extended Megabus, featuring a wider data path, faster
responses and functional and physical compatibility
with the original Megabus design.

Two conflicting trends directly affect the Megabus.
One is the growth of system size and the corresponding
increase in average distance between units. The DPS
6/96, for example, uses 39 bus slots, eight times as
many as the first Level 6 model 33, and Megabus
architecture places the CPU farthest from memory.

The other trend is toward higher performance
processors and the increased 1/0 to support them, which
imposes higher average and peak loads on the
Megabus.

The use of 82-bit processors with the DPS 6/92
through DPS 6/96 necessitated 32-bit data paths to
memory and high-speed 1/0. Redesign of all 1/0 units to
use a 32-bit bus structure would have been costly and
time-consuming, and would require the support of two
controller sets. Bus adapters would have added cost
and could have limited throughput.

Original Megabus design

All functional units on the Megabus are interconnect-
ed via a common set of address, data and control signals
(Fig. 1). A total of 24 address lines permits directly
addressing a maximum physical memory of 16M bytes.
The Megabus itself does not contain active components.
All logic to control Megabus dialogue is evenly
distributed over all functional units on the bus. All
positions on the Megabus are physically and logically
equivalent for configuration flexibility. The large
physical address space and easy configuration features
of the Megabus simplified design of the Extended
Megabus.
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Address

_. | Data

] Control

lle}

Processor controller |

Fig. 1. Megabus design connects units through functionally and
electrically identical contacts. Address, data and control signals are
accessed in the same way by all units.

Memory write

Address

Memory address =———p-
1 [

Control
le]
Processor controller
L
Memory read
— Memory address —p-.

Processor
controller

Fig. 2. Megabus memory transfers occur over address and data
leads. During a memory read, the address and data leads carry
different information on the request and response cycles. The
processor identifies itself by channel number on the data leads during
the request, and recognizes its channel number on the address leads
during the response. During a memory write, the address and data
leads are used to specify an address and carry data.
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Addressing. The address leads serve double duty on
the Megabus. They identify a byte address during
memory references and a channel number during other
bus sequences (Fig. 2). The channel number identifies
the processor or 1/0 unit that is the destination of a bus
transfer.

Data exchange. The Megabus uses 16 data leads,
plus byte parity, to carry information between units
and to-identify the information requester. Megabus
operation is asynchronous, with the timing of each cycle
controlled solely by the units exchanging information.
The unit initiating a bus cycle is called the master, and
the respondent is called the slave. Exchanges that do
not require a response consume only one bus cycle.
Single-bus-cycle exchanges include memory writes,
interrupt attempts and delivery of 1/0 control informa-
tion. Exchanges such as memory reads and 1/0 status

Iq— Bus cycle ———»l
Bus request ‘___l

DCN by master f—

-

ACK, NAK or
WAIT by slave *

Data/address ; r
7

Valid I

New bus cycle

Fig. 3. Bus-cycle timing is performed by the master and slave
involved, without a central bus controller. Priority resolution to select
the next master is accomplished during the current bus cycle if
another unit wants the bus.

Bus priority

.

Highest

e

Megabus 110
controllers

N— c—

Memory

connection

Fig. 4. Bus service priority is linear from processor to farthest
memory controller. Memories are assigned high priority to allow
completion of memory read responses as quickly as possible, freeing
the memory for further requests.
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requests consume two bus cycles, one for the request
and one for the response. These concepts were retained
for the Extended Megabus, although a new multiple-
cycle burst-mode exchange was added.

Control signals. These signals distinguish memory
references from 1/0 requests, as the address leads are
used for both purposes, allow handshaking between
units during a bus cycle, and determine which unit has
priority for the bus service. This is also true for the
Extended Megabus, although signals have been added
for new functionality, and the priority mechanism has
been revised.

All bus cycles are self-contained. The master and
slave complete the cycle whether or not the desired

Daisy-chained Highest )
priority priority unit
network

Bus priority
information
| L]
| 0
| L]
| .
Lowest
priority unit

Signals from higher priority units

fi

Skewed
priority
network

Highest priority
unit in this group

T

Lowest priority
unit in this group

|

Signals to
lower priority units

Fig. 5. Daisy-chained priority mechanism produces delays as each
unit receives and passes on the priority information. Skewed priority
network resolves priority in groups of 10 (four units are depicted here
for simplicity). Unit 1's “service not requested” signal (boldface line)
is passed directly to unit 4 without passing through units 2 and 3.
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HP’s 64000 Logic
Development System...

How it blasts through software

BOTTLENECKS

How would you like to have a picture
that identifies a software bottleneck? A
picture taken as your software executes
in real time? Via a measurement that is
completely nonintrusive? Well now you
can do all that. Via a low-cost
subsystem for HP’s 64000 Logic
Development System called the
64310A Software Performance Analyzer.
But that’s not all this powerful new
software tool can do for you. It gives you
a perspective on software like the one
shown to help you characterize software
through benchmarks of processors,
operating systems, algorithms, appli-
cation programs, etc. It provides data for
intelligent hardware/software design
trade-off decisions. It gives you new
insight into software debugging, re-
vealing interaction problems difficult or
impossible to spot with other techniques.
And it can put a spotlight on software
inefficiencies that rob your system of
performance and add extra cost.

Six different perspectives on
software in action

Consider your own software projects.
What problems could you solve with
these six measurement modes?

1. Memory activity measurements,
which show how your memory resources
are being utilized. 2. Program activity,
giving you a direct measure of time or
occurrences required by specific software
modules. 3. Module duration, showing
execution time distribution of a specific
software module as it reacts to internal
and external stimuli. 4. Module usage, a
measure of module demand. 5. Inter-
module duration, the distribution of times
from the exit of one module to the entry
of another. 6. Intermodule linkage, the
number of direct transfers between

specific module pairs.

HP-IB: Not just IEEE-488, but the

That’s because of its high-

level symbolic interface that lets
you define measurements and

view results in familiar software
terms using module names and

variable names directly from the

program being executed. Histogram
displays of all measurements give you

an intuitive feel for software activity.
And statistical measurements and displays
provide confidence level and error
tolerance information.

Every lab should have at least one
software performance analyzer
Consider this. The 64310A, costing just
$3400*, can be added as a plug-in board.
Many engineers who have used this
analyzer report a factor of two or better
improvement in software performance
with very little effort. Few analysis tools
offer so much for so little.

For more information, call your local
HP sales office listed in the telephone
directory white pages. Ask for the
electronic instruments department.

*U.S.A. list price only.

(
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HEWLETT
PACKARD

Individually, in combination, and
interactively with emulation and logic
analysis, these measurements give you
tremendous new insight into software
activity resulting in higher performance
software with less development time.

High-level commands and histogram
displays spell simplicity

This is an analyzer software engineers
and programmers will feel at home with.
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information has been exchanged. When a master is
granted a bus cycle by its priority logic, it uses the
Data Cycle Now signal to start the cycle, and places the
slave’s address on the address leads. The address leads
contain a channel number during an 1O unit or
processor reference. The slave then responds with an
ACK, NAK or WAIT signal to acknowledge and begin
termination of the bus cycle (Fig. 3). ACK indicates a
positive response by the slave and implies receipt of the
information transferred. NAK indicates a negative
response or rejection of the bus cycle. WAIT implies that
the slave is temporarily busy. The length of a bus cycle
is sensitive to the distance between master and slave on
the Megabus and, to a lesser extent, to component
tolerances and total Megabus length.

Priority resolution. The Megabus uses a network of
priority-resolution signals to determine which unit will
be allowed to initiate the next bus cycle. The network
imposes a linear positional priority from the processor
to the farthest memory controller (Fig. 4). Processors
are assigned low priority because they can be stalled
for bus service without losing information. 1/0 units
have higher priority to reduce the possibility of data

overflow or underflow conditions. Memories are as-
signed highest priority to allow quick completion of
memory read responses, freeing the memory for
further requests.

Shortly after a bus cycle begins, a “window” is
opened in which any unit desiring bus service places a
request via a common bus-request signal. At the end of
this window, it is determined which of the requesting
units has priority and will be granted use of the next
bus cycle.

A daisy-chained priority mechanism (Fig. 5), in
which each unit on the Megabus passes priority
information only to its lower priority neighbor, can be
time-consuming, especially in large configurations.
Under such a scheme, information from the highest
priority unit “ripples” through every unit, each with its
own time delay, on its way toward the lowest priority
unit.

The Megabus avoids this delay by effectively arrang-
ing bus slots in groups of 10 for priority resolution. The
several priority signals are physically skewed so that a
signal from the highest priority unit in a group can be
immediately seen by a lower priority unit several bus
positions away.

These skewed signals are separate from the common
bus-request signals used by every unit. The informa-
tion carried by the network from a unit is: “This unit
does not want bus services, and neither does the n-th

Megabus
connector

Power and
fan assembly

Megabus connector

Center connector
ik for extended Megabus

Megabus board

Extended Megabus board

Fig. 6. Extended Megabus connections are implemented through an added center connector carrying additional data and control leads. The

center connector is configurable on a single-bus-slot basis.
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When critics rate you tops, what do you do for an encore?

*MICROSYSTEMS—March 1983
**THE ERGONOMICS NEWSLETTER—August 1982

VISUAL 55 extends
its predecessor’s per-
formance even further by adding
12 user-programmable non-
volatile function keys, extended
editing features and selectable
scrolling regions (“split screen”).

Both the VISUAL 50 and
VISUAL 55 offer features you
expect only from the high priced
units. For example, the enclosure
is ergonomically designed and
can be easily swiveled and tilted
for maximum operator comfort.
A detached keyboard, smooth
scroll, large 7 x 9 dot matrix
characters and non-glare screen
are only a few of the many human
engineering features.

Another distinctive feature of the
VISUAL 50 and VISUAL 55 is their

“VISUAL 50 s in a class by itself Feature Comparison Chart #
for visual quality; the character set ADDS VISUAL TeleVidéo Zenith Wyse
is unusually clear and sharp.”* . Fetine AR R B SR
Style 4 4 4 3 5
“The VISUAL 50 is the most prom- | OveralQuaity 2 5 3 4 2
ising new terminal to come outso | Keypoard 3 5 - S Bt
far, especially in light of its price.””* | Rolover/faisekeying 5 5 3 417 R
Video Quality s 5 e . S
“We consider this terminal to be No.ofattibutes 5§ 5 2 G
one of today’s best products in price/ | Atrbutemethod 2 5 2 B e
pe;formance, its incorpomtion Of Suitability for micros 2 5 V8 5 3
ergonomically designed features and g DR T 39 a8 . rani sy
its broad range of functionality. ”** | UstPrice ~ $895 €95 995 895 995

AN

emulation capa-
bility. Both terminals are
code-for-code compatible with the
Hazeltine Espirit,” ADDS View-
point,” Lear Siegler ADM3A and
DEC VT52." In addition, the
VISUAL 55 offers emulations of the
Hazeltine 1500/1510 and VISUAL
200/210. Menu-driven set-up modes
in non-volatile memory allow easy
selection of terminal parameters.
And you’re not limited to mere
emulation. Unbiased experts
rate the combination of features
offered by the VISUAL 50/55 fam-
ily significantly more attractive

than competitive terminals.
CIRCLE NO. 122 ON INQUIRY CARD

Both VISUAL terminals are
UL and CSA listed and exceed
FCC Class A requirements and
U.S. Government standards for
X-ray emissions.

Call or write for full details.

See for yourself

Visual Technology Incorporated
540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539
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unit above in priority.” This information is leapfrogged
several units at a time, rather than a unit at a time.
Granting of the next bus cycle is accomplished via
logic in each unit. All units logically compare the
priority network signals and the unit’s own bus-request
signal. Only the highest priority unit can have a true
bus-request signal and all true priority network
signals, and that unit is granted the next bus cycle.

The Extended Megabus

The Extended Megabus is a functional and physical
superset of the Megabus, and peripherals designed for
the Megabus are directly attachable to the Extended
Megabus, providing upward 1/0 compatibility in the
Level 6 and DPS 6 systems.

The original Megabus consists of two connector
stacks, one at each side of the rear motherboard edge.
The space between the connectors is open, allowing for
forced airflow over the logic boards. The connectors
contain all the regular Megabus data, address and
control signals. The Extended Megabus has a third,
narrower connector centered between the original two
to carry additional data and control signals (F'ig. 6). The
width of the center connector is narrow enough that it
does not appreciably affect airflow. Physical compatibil-
ity is provided in that the center connector can be
removed, making the slot identical to the Megabus.

The data leads on the original Megabus are num-
bered 0 to 15, bit 0 being left-most, and of highest
order, and carrying the left-most 2 bytes of a 32-bit
data transfer. The Extended Megabus adds new data
leads numbered 16 to 31, which always contain the
right-most 2 bytes of a 32-bit transfer. New control
signals uniquely identify 32-bit-wide transfer requests
and responses. A master using 32-bit transfers must
make a positive “double-width” request using the DBWD
signal and check for a “qualified-response” signal,
RESQ, from the slave during the bus cycle. Both a DBWD
request and an RESQ qualifier must occur to invoke a
32-bit transfer.

A DPs 6/90 series processor that makes a DBWD
request but does not receive a RESQ (or a subsequent
DBWD on a read response) will assume that only a
16-bit-wide transfer has occurred. This feature accom-
modates references to the last 2-byte word “owned” by
a memory controller. In this case, the memory can
respond only with 2 bytes left-justified onto the original
data leads. The processor must then make an additional
request for the next two, which will be answered by the
“next” memory controller. This feature has also allowed
checking of DPS 6/90 series processors using 16-bit
Megabus memories.

DPS 6/90 series memories are designed to write, or
extract and deliver, 4 bytes in parallel only if so

240

Bus priority Ttai

Highest 2

v Processor
110 Memory connection
controllers
32-bit delivery 110
controller (potential

future addition)

Fig. 7. Redesigned Megabus priority logic allows processor and
32-bit I/0 to be closer to memory without changing priority. Priority
signals are driven “backward” across processor and 32-bit //0.

requested by the master using DBWD. The memory will
then respond with RESQ during the request and again
with DBWD during a memory read response. Regular
Megabus 1/0 controllers and other masters without the
center Extended Megabus connector have no access to
DBWD or RESQ, and the new memories will assume
16-bit transfers left-justified onto the original data
leads. This preserves Megabus compatibility and allows
construction of systems with both 16- and 32-bit
components.

This design also allows upgrading in the field. For
example, DPS 6/76 systems that use 16-bit processors,
1/0 and memories can be field-upgraded to full 32-bit
DPS 6/94 systems by changing only the CPU and
memory. The original 1/0 units and physical bus
structure of the DPS 6/76 are preserved during the
upgrade.

The Extended Megabus allows the processor to be
placed physically closer to the memory, reducing the
average bus-cycle time between those units. This is
accomplished by using a spare lead on the Megabus and
redesigning the bus priority logic for DPS 6/90 series
processors and future controllers. The redesign allows
the bus priority network to be driven “backward”
beyond the normal memory end of the Megabus without
changing Megabus priority (Fig. 7).

The Extended Megabus and new memories allow an
/0o unit to read as many as 32 bytes with a single
request, delivered in eight consecutive 32-bit-wide
transfers. DPS 6/90 series memories are interleaved in
32-bit segments, allowing a single memory controller to
initiate and complete such a burst read. O

Jim Jendro is manager of planning and marketing analysis at
Honeywell Information Systems Inc. Billerica, Mass.
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INTRODUCING QUEST.
A WHOLE NEW
DEC AID IN Q-BUS

TECHNOLOGY.

The Quest™ Computer from Ranyan. Now your @-Bus system can match the performance
of a VAX 11/750. At a fraction of the cost.

68000 Performance. Quest is initially being released as a single board processor (Part Number
SBP-68Q), and it's based on the Motorola MC68000 1OMH2 mlcroprocessor and memory
monogemem chip set. What it can do for your
Q-Bus system is nothing short of astounding. You
can actually improve processor performance to a
VAX-like 11 MIPS. Not only that, our DMA block mode
capability allows data transfer rates of better than
4 MB/sec between any block mode controller

and Ranyan'’s high speed memory.

Two-bus Architecture. Thanks to a proprietary
parallel high speed bus, Quest provides a prefer-
ential and/or block mode path to memory. So that
access is at processor speed, rather than being
bound by the slower, multiplexed operation of the
Q-Bus. And Quest memory is available in static RAM (90 nsec cycle—no need for cache)
or dynamic RAM; both on quad boards for up to a maximum of 16 MB.

Console Monitor Facility (CMF). Not only have we provided DEC-standard ODT, we've added
enhancements that include: memory search, breakpoint, hex/octal/decimal calculator; and
extended monitor (VT100 only), a CRT window capability. Plus a sophisticated interrupt system
with provision for both auto-vectored and user-defined vectored interrupts.

Software Support. We offer you a choice of two operating systems. Our own EDS 68 /11
(Event Driven System), which shares many of the characteristics of DEC's familiar RT and RSX,
is available now. And a UNIX, lookalike will be available Fall, 1983.

Best of all, Quest is compatible with the wide range of Q-Bus peripherals and high level
software packages, while providing the comprehensive tools you need as a DEC OEM,
system integrator or user.

For more about Quest or any of our DEC system enhancements, call or write Ranyan today.
And enter the new DEC Aid in system performance. Ranyan Systems, 15239 Springdale Street,
Huntington Beach, CA 92649. 714-895-5504.

I : ’ “‘ ( ’ “ See us at Dexpo West '83, Las Vegas, October 23-26.

Quest is a rademark of Ranyan Com. « DEC, RSX and VAX are trademarks of Digital Equipment Cormp. « UNIX is a frademark of Bell Laboratories
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PDP-11/23 with 4 Megabytes of Q-BUS Memory.
Impossible? Read On.

3\
3

If you've outstripped your 256 kbyte addressing
capability, if you want a reliable solution to
your memory expansion needs, and if budget

is a concern, we have the answer. We have
made life on the Q-Bus a lot easier. QNIMAP"
another outstanding Q-Bus product from Able
Computer, allows for full memory expansion up
to 4 megabytes of main memory and the use of
existing Q-Bus DMA devices. With QNIMAP,”
you get system performance you never thought

possible along with complete support from Able.

The QNIMAP" consists of two easy to install
dual width boards and is software compatible
with RSTS/E, RSX-11 and UNIX.

If you have other Q-Bus needs, Able has many
exciting products:

® ABLE Q/DH" — Direct memory access

® QNIVERTER" — Bi-directional Q-Bus to
Unibus/Unibus to Q-Bus signal converter
for memory and peripheral devices.

® UNIMAP" — Memory expansion to 4
megabytes on the PDP-11/23. Allows use
of 18 bit Unibus devices.

® INTERLINK" — DMA interprocessor link
between two Unibus, two Q-Bus, or one
Q-Bus and one Unibus system.

Find out more about QNIMAP"and the rest of
of our Q-Bus products. Write or call for details.
Able Computer, 1732 Reynolds Avenue, Irvine,
California 92714. National offices: Irvine CA
(714) 979-7030, Burlington MA (617) 272-1330,
Rumson NJ (201) 842-2009. International offices:
Canada (Toronto) (416) 270-8086, England
(Newbury) (0635) 32125, W. Germany

communications controller — gives you E = = t = == (Munich) (089) 463080. For immediate,
DHI11 performance on your PDP-11/283 E& S 83 = ==  toll-free information, dial
Q-Bus system. COM 118  (800) 332-ABLE.

Q-Bus, Unibus, RSTS/E, RSX/11 and PDP are trademarks of Digital Equipment Corporation. UNIX is a trademark of Bell Laboratories.
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OFFICE AUTOMATION

~ External
documents

OCR :
page reader
eases word-
processing

bottleneck

RICHARD MATTHEWS, DEST Corp.

Desk-top unit reads eight
generic type styles and

drafts

In-house
typed

_In-house
documents
createdon |

incompatible
word processor

formats text for
word processors

Designers of word-processing systems and multifunction office
workstations increasingly are looking to optical character recogni-
tion as an important supplement to conventional word processing.
Until mid-1982, OCR page readers, priced at more than $20,000 and
larger than floor-model copiers, were of little interest to system
integrators. But a new generation of compact, inexpensive and
intelligent devices has changed that. Typical of the new breed is
DEST Corp.’s WorkLess Station, a desk-top unit that sells for less
than $10,000. The WorkLess Station has a compact design, provides
automatic operation, recognizes more than 100 characters from
each of eight type styles and inserts formatting codes for word
processors.

The WorkLess Station (Fig. 1) is only one-eighth the size of most
OCR page readers. Compactness is achieved by employing only eight
circuit boards (Fig. 2) instead of the 30 to 40 boards commonly used
in OCR devices.

MINI-MICRO SYSTEMS/September 1983

Word -
processing
system

Reducing the word-process-
ing bottleneck. DEST Corp.’s
WorkLess Station inputs text 20
times faster than a word-pro-
cessing operator. This is espe-
cially helpful in such offices as
law firms, publishers and gov-
ernment agencies that process
many externally generated doc-
uments and in-house drafts pro-
duced by ordinary typewriters.
The WorkLess Station can also
serve as an interface between
incompatible word processors:
the source system prints a doc-
ument, and the WorkLess Sta-
tion reads it into the target sys-
tem.



OFFICE AUTOMATION facsimile machine, passes through a control board to a
character-isolation board that stores the facsimile-like
image in RAM. Besides relaying the data, the control
board drives the paper feeder and has DIP switches for
system configuration.

The WorkLess Station’s scanning system uses a The character-isolation board is the primary cpu. It
2048-element linear photodiode array, which resides on has an 8085 microprocessor, a DMA controller, serial-to-
an array board. The array receives the focused reflec- parallel conversion logic, 32K bytes of EPROM for char-
tion of a text line one pixel high, with each pixel acter-isolation subroutines, 32K bytes of RAM and a
representing 0.000016 sq. in. (Fig. 3). Each diode universal synchronous/asynchronous receiver/
detects the amount of light in the region corresponding transmitter for communications with the host system.
to one pixel, and the array outputs the analog photodi- The board isolates each character into a 24- X 32-pixel
ode signals to a video board. The video board digitizes frame, compensating for skewed and bowed lines, close
each pixel,’ determining whether it is black or white.
The digital output, similar to the image developed by a

Circuit boards

Paper
transport

Linear photo-
diode array

Fig. 1. The WorkLess Station weighs only 41 Ibs. and fits on one corner of a desk. A 2048-element photodiode array provides resolution of
240 pixels per in.—good enough to hold the “substitution” error rate to less than one character in 20,000 even when reading photocopied
documents. The paper-transport system handles as many as 75 sheets of paper, maintains page sequence and rejects sheets that are stuck
together. The system is configured from only eight circuit boards rather than the 30 to 40 boards of most OCR devices.

Input stack — @u&%%

©

Output stack Format

Gamtator i
~ board

Formatted
text

Unformatted
text

Mirror

Digital

Digital
video

video

Unknown
character

> Typestyle
extender
board

video Control

__Templates

- To host system

Fig. 2. Eight circuit boards control the WorkLess Station’s operation. Rollers feed one sheet of paper at a time into the system. Light from an
internal lamp reflects off of the page and off of a mirror and passes through a lens that focuses the text image onto a photodiode array. The
photodiode array generates analog signals that are digitized into an array of black or white pixels. Characters are isolated and recognized
using stored templates for matrix matching. Character strings can be sent directly to the host system or routed to the format board to provide
text formatting that facilitates word processing.
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OFFICE AUTOMATION

and touching characters and intruding underlines.

The isolated character is sent to a recognition board.
In conjunction with a correlator board, it compares
characters with stored templates. The recognition
board contains RAM for the unknown character and 16K
bytes of EPROM to store the recognition program for
the Courier 10 type style, the most commonly used in
business. A type-style-extender board has sockets for
seven optional 16K-byte EPROMS to recognize additional
type styles.

When text has been identified, it can be sent either to
the host system in page-image form, using asynchro-
nous or bisynchronous communications, or to an option-
al format board. The format board codes the text for a
particular word processor, preparing it for editing or
filing.

Automatic operation

The WorkLess Station needs a human operator only
for starting the system and clearing occasional paper
jams. The system adjusts automatically for variations
in type style (Courier 10 and 12, Letter Gothic, elite,
Prestige elite, pica, Prestige pica, OCR-A and OCR-B),
pitch, page skew (as much as % in.), paper-and-ink
contrast, line spacing and page size (6 X 6 in. to 8% X
14 in.). In addition, the unit’s self-diagnostic software
watches for failure modes. If it detects a malfunction, it
alerts an operator via a message panel and prompts him
to take one of five steps: call a service technician; clean
the recognition window; clear a paper jam; remove an
unreadable page caused by degraded copy, improper
type style or an upside-down page; or check communi-
cations with the host system.

Type-style and character recognition

The WorkLess Station is unusual in that the type-
style-recognition programs stored in EPROM are gener-
ic (Figs. 4, 5). There are generally more than 100
characters in a type style. However, most OCR systems
are limited to character recognition of a specifie type
element—about 80 to 90 characters. In these systems,
several recognition programs are needed just to handle
the Courier type elements. But in the WorkLess Sta-
tion, each type style is a composite of a family of type
elements. The eight generic type styles incorporate
approximately 95 percent of the type elements typically
used in an office.

Key to the WorkLess Station’s accuracy is a propri-
etary character-recognition scheme that accommodates
ink splatter, copier specks and stroke-width variations
that caused critical problems in many previous OCR
systems. The WorkLess Station matches unknown
characters with stored templates using a matrix-
matching technique. Comparisons that fail to meet a
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Typewritten
page

Current
scan
&= line

Paper

step
direction

S
b N e 711 NS

2048-element linear
photodiode array

See below

»1 ’* .004 in

afRaRaERssjuatiikaljaige

Previous scan lines

=—— Current scan line

Lines to be scanned

Each pixel corresponds to one ]

photodiode and one paper step positionI

Fig. 3. Optical scanning. A 2048-element linear photodiode array
detects light from a line one pixel high, with each pixel representing
an area on the page of 0.000016 sq. in. Each text character occupies
a 24 x 32 pixel frame.

required threshold are rejected until the best known-to-
unknown character match is made. If two character
templates both meet the matching threshold, one of the
two must have a significantly better match than the
other to be accepted. Otherwise, digital filtering nor-
malizes the character’s stroke widths and “removes”
copier specks by ignoring patterns smaller than the dot
ontan 4.7

Compactness is achieved by
employing only eight circuit boards
instead of the 30 to 40 boards
commonly used in OCR devices.

After digital filtering, the unidentified character is
again compared with stored templates. If a match still
cannot be made, the system employs context resolution
to distinguish among characters of similar or identical
shape. In some type styles, the digit 1 and the letter “1”
and the digit 0 and the capital letter “O” are indistin-
guishable. In these cases, the WorkLess Station deter-
mines the character by the same method used by a
person. For example, “$56.10” and “will” each have two
characters that sometimes are not recognizable on the
basis of shape. In the first example, there is a neighbor-
ing numeric character “6” (the period/decimal is not
sufficient information), and therefore the system deter-
mines that a one and a zero follow the decimal. In the
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-~ THE BUS
STOCKS HERE:

PSM-512A: 512 kbyte Multibus™ memory -
with ECC, 275 nsec access time. Fixes 3
single-bit errors, flags multi-bit errors.

PSM-512P: 512 kbyte Multibus parity
memory, 240 nsec access time.
Very economical.

PSM6463: 64 kbyte non-volatile CMOS "5
Multibus memory, 200 nsec access time. 350 hour S#FS
standby with on-board rechargeable NiCd’s, 8 y v
years with lithium. For process control, tele- . o : )b srereraii fargae
communications, other critical applications. i

NEW PSM1VA: 1 megabyte VERSAbus™
memory with ECC, 300 nsec access time.
Lots faster and much less expensive than

Motorola and IBM equivalents. Full 32-bit
VERSAbus compatibility.

If you're on board the Multibusor VERSAbus,  Microsystems, 451 Hungerford Drive, Rockville,
we've got the memories you need to get where MD 20850. (301) 279-2892, TWX 710-828-9815.
you're going faster, for less. ECC, parity and Irvine, CA: (714) 540-9931.
non-volatile CMOS. All in stock now, all withone In Europe, contact: Towcester, UK:
thing in common. Their first name is Plessey. (0327)50312, Telex 31628. Paris: 776 41 06.

And since Plessey makes them all, they all Noordwijk: (01719) 19207. Munich:
have high reliability, a one year warranty and (089)2362226. Rome: (06) 350189.

Plessey support worldwide. Or get on board fast by calling (800) 368-2738

For more information, just contact Plessey today. Your bus ought to be going our way.
Multibus is a trademark of Intel

VERSADbus is a trademark of Motorola
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Power Problem #12

HOW DO YOU FIND AN OUTLET FOR
YOUR COMPUTER POWER FRUSTRATIONS?

Answer: With a Topaz Line 2® Power tional suppression of power-line noise enable
Conditioner—featuring muitiple output Line 2 Power Conditioners to provide complete
receptacles. protection against virtually all power distur-

Line 2 Power Conditioners deliver noise- bances that can affect your computer.
free, regulated AC power to all your computer And because the shape of your power plug
equipment, while solving the frustrating prob- can be just as critical as the shape of your
lems of plug/receptacle incompatibility. power, Topaz Line 2 offers optional panels that

Typical AC power is often unfit for computer  provide up to eleven various receptacles —
use. Momentary sags and surges in voltage ensuring plug compatible outlets for all your
can wipe out memories and ruin computer pro- computer equipment.
grams. Noise on the line often becomes mis- For complete information about how Topaz
takes on the disk. Line 2 Power Conditioners Line 2 Power Conditioners can end your com-
with PowerLogic™ make all these problems puter power frustrations, return this ad with
disappear. your name and address, mark

Powerlogic is an in- - the reader service card, or
novative microcomputer call us:
techr&olo%y that brings the Topaz
speed and accuracy of com- -
puters to the power condi- gg?\SD?g ﬁc',ngﬁz% 23-1165
tioning process. Precise, (619) 27%—6831

one-cycle correction of volt-

age variations plus excep- TWX 910-335-1526
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OFFICE AUTOMATION

second example, the neighboring lowercase “i” causes
the last two characters to be interpreted as alphabetic.

If, after digital filtering and context resolution, the
system still cannot identify a character, the 8085 micro-
processor sends a rejected-character code to the host
computer. Once the complete text has been processed
and transmitted, the word-processing operator can
search the text for the rejected-character codes and
make the correct decision. Rejected characters typical-

Standard special characters

1A#SRC&*()+"":;-=,.2/

Additional characters recognized by WorkLess Station

SY°[1£+ eomt><| 4k

IBM Elite

Fig. 4. The WorkLess Station character set includes the special
characters found on most type elements (top) and several others
(bottom). Most OCR systems recognize only 80 to 90 characters and
cannot handle the characters shown at the bottom unless an operator
loads an alternate character-selection program that invalidates some
of the “standard” characters. The WorkLess Station solves the
problem by recognizing more than 100 characters from each type
style, allowing automatic processing of documents containing
mathematical, legal and other speical symbols.

ly occur about once in 2000 characters. Characters that
are improperly “recognized,” and hence do not result in
rejected-character codes, occur only once in 20,000 to
30,000 characters.

Text formatting

The WorkLess Station can be ordered with a format
board that sends text pages to the host system with all
the special formatting commands necessary for editing,
filing and transmission. Format boards are available for
the Wang Laboratories Inc. wps/o1s/vs Alliance, the
IBM Corp. Displaywriter, the cpT Corp. 8000/8100/
8500, the Exxon Office Systems Corp. 510/520, the
Xerox Corp. 860, the NBI Inc. 3000/0Asys 8 and 64 and
the Lanier Business Products Inc. LTE-3 word proces-
sors. DEST is developing custom interfaces for other
word-processing systems.

The format board inserts codes into the text stream
to indicate the location and type of each format func-
tion: tab setting, centering, paragraphing, indenting,
underlining, end of page, end of document, line-spacing
change and left and right margins. The codes are
inserted by a translation program stored in the on-

MINI-MICRO SYSTEMS/September 1983
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Qume Elite

Fig. 5. Character fonts from different vendors are seldom
identical. For example, one IBM elite type style uses a flat-topped 3
and an “open” 4, while one Qume elite type style uses a
round-topped, 3 and a “closed” 4. To resolve these differences, many
OCR systems require a separate character-recognition program for
each vendor's type style. The DEST WorkLess Station addresses the
font problem by incorporating generic type styles that encompass
each vendor's offerings. In the example shown, the WorkLess
Station’s Elite program has separate templates for the IBM and Qume
versions. In cases in which versions of a character differ only slightly,
the WorkLess Station uses a single “compromise” template close
enough to each version to assure recognition.

board EPROM. During formatting, text pages are stored
in the format board’s 24K bytes of RAM.

The WorkLess Station can also be ordered with a
“universal” format board that inserts all formatting
codes included in the ASCII character set. While this
configuration results in more word-processing “clean-
up” than a format board tailored for a specific word
processor, it allows the WorkLess Station to function
with any host system containing an RS232 interface.[]

Richard Matthews is vice president of engineering at DEST
Corp., San Jose, Calif.
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Calendar

SEPTEMBER

12-14

12-14

12-15

13-15

13-15

13-15

14-16

15-18

16-18

16-18

The International Data Base Management Systems
Symposium, Santa Monica, Calif., sponsored by
Continuing Education Institute. Contact: Continuing
Education Institute, 10889 Wilshire Blvd., Suite 1000,
Los Angeles, Calif. 90024, (213) 824-9545. Also to be
held Oct. 10-12, Arlington, Va.

“Discovery ’83: Computers for the Disabled”
Conference, Minneapolis, sponsored by the Universi-
ty of Wisconsin-Stout’s Office of Continuing Educa-
tion, the Stout Vocational Rehabilitation Institute and
Closing the Gap. Contact: John K. Enger, Office of
Continuing Education, University of Wisconsin-Stout,
Menomonie, Wis. 54751, (715) 232-1167.

Tenth Australian Computer Conference, Melbourne,
Australia. Contact: Susan Coleman, Publicity Chair-
person, P.0. Box 4063, Mail Exchange, Melbourne,
3001, (03) 41 6220.

‘“Automating Technical Information from Design to
Support” Symposium, San Diego, Calif., sponsored
by Aerospace Industries Association. Contact: John
W. Stahl Jr., 1725 De Sales St. N.w., Washington,
D.C. 20036, (202) 429-4635.

1983 Federal Computer Conference, Washington,
D.C., sponsored by Federal Education Programs.
Contact: Federal Computer Conference, P.0. Box 368,
Wayland, Mass. 01778, (800) 225-5926 or (617)
358-5181.

Mini/Micro Midwest ’83, Chicago, sponsored by
Regional Units of the Institute of Electrical and
Electronics Engineers and the Electronic Representa-
tives Association. Contact: Nancy Hogan, Communi-
cations Coordinator, or Kent E. Keller, Communica-
tions Counsel, Electronic Conventions Inc. 8110
Airport Blvd., Los Angeles, Calif. 90045, (213)
772-2965.

Southern California Regional Users Group Confer-
ence, San Diego, presented by SCRUG. Contact: Jane
Knight, SCRUG, 574 E. Madison Ave., El Cajon, Calif.
92020, (619) 442-1848.

Second Annual Twin Cities Computer Show and
Software Exposition, Minneapolis, produced by
Northeast Expositions. Contact: Northeast Exposi-
tions, 822 Boylston St., Chestnut Hill, Mass. 02167,
(617) 739-2000.

COMPUFAIR Seattle, Seattle, sponsored by Com-
pufair Inc. Contact: Tom Ikeda, Compufair Inc., 909
N.E. 43rd St., Suite 302, P.0. Box 45218, Seattle,
Wash. 98105, (206) 633-3247.

Great Southern Computer & Electronics Show,
Jacksonville, Fla., presented by the Great Southern
Computer & Electronics Shows. Contact: Great South-
ern Computer & Electronics Shows, P.0. Box 655,
Jacksonville, Fla. 32201, (904) 384-6440 or 353-0418.
Also to be held Oct. 7-9, Orlando, Fla.
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What you
don’t know
about your

DEC*
computer
can’t
help you.

DEXPO West 83 can.

400 Reasons to Attend

Wouldn't you like to get just a little more out
of your DEC* system? All it takes these days
are the right DEC-compatibles. And you'll find
them by the thousands at DEXPO West 83.
Your most complete DEC-compatible re-
source.

Want more reasons? How about more com-
patible software, more compatible hardware,
and more compatible services? DEXPO
West features nearly 400 vendors with more
for every DEC computer. Personals, Micros.
Minis. Mainframes. All the latest DEC-com-
patibles designed to make your information
systems work a little harder. And a lot smarter.

*DEC and DECUS are registered trademarks of Digital Equipment Corp.

Attending DECUS*?

Then, DEXPO is Free

If you're planning to be in Las Vegas for the
DECUS meetings, make sure DEXPO West
is on your schedule for Sunday . . . before
the meetings start. Of course, you'll probably

want to come back on Monday, Tuesday and
Wednesday, too. So be sure to use our five-
minute shuttle bus services. It's free. And so
is the Show when you bring your DECUS
badge.

Plus 60 In-Depth Sessions on How to
Put the Latest DEC-Compatibles
to Work

DEXPO West 83

The Fourth National
DEC-Compatible Industry Exposition

Las Vegas
Convention Center

October 23-26, 1983
Sunday-Wednesday

For more information, mail the attached reply card. Or, contact
Expoconsul International, Inc., Dept. D-3, 55 Princeton-Hights-
town Road, Princeton Junction, NJ 08550; Tel: 609-799-1661.
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The Case of the
Phantom Sign-Off

(When | arrived on the scene, everyone was milling around, \

waiting for a deceased application program in a remote
computer to be put back on-line. It appeared that someone
had sent a sign-off character sequence to the remote
computer that inactivated that program for all users. There
were many users, all connected directly or via 212 modems
to a multiplexer and then through a leased line to the
computer. All users claimed to be innocent of the dastardly
deed.

A preliminary inquiry revealed that either BYE, followed by
carriage return, or control C, or control B, could cause the
observed computer demise. There had been several similar
incidents in the past and tempers were fraying. Probing
questions disclosed that the phantom sign-off only occurred
when a dial-in user was on the system, but a more persistent
grilling revealed that the dial-in users were blissfully un-
aware of anything amiss because the sign-off always
occurred after they had hung up. Now | knew the culprit.
When a dial network connection is abruptly terminated, it
takes time for the modem at the TDM end of the line to detect
the loss of carrier. As the carrier level decays, and noise on
the open line predominates, the modem receiver demodulates
phantom data which, of course, being random, soonerorlater
mimics one of the sign-off characters. Eventually the modem,
realizing carrieris truly lost,clamps itsreceiverand hangs up.

The phantom was dispelled by raising the carrier detect level
so that loss of carrier happened sooner, thereby increasing
the odds against generating a bogus sign-off character. A

better solution was to use a 212 modem which featured a

long space disconnect option, in which a spacing signal tells
the central site modem to clamp its receiver before carrier
drops. —R.G

NEXT MONTH: A case of Mass Murder

Call or write Glasgal to fill all your data o
communications equipment needs. Un-
like reps or manufacturer's salesmen,

Glasgal can offer cost-effective system

configuration and same-day shipment of cﬁl\'ﬁiﬁﬁ'r j
over thirty-four leading brands of modems, ‘i
STDM's LAN's, switches, patching cables, Free Catalog

protocol converters, ACU's, cabinets, error correctors,
testers, line drivers, data PBX's etc., from AJ, ARK, Astrocom,
Avanti, Cermetek, Concord, Datec, Electrodata, GDC,
Halcyon, ICOT, Micom, Microcom, Network Products,
Paradyne, Prentice, Racal-Vadic, Rixon, Tellabs, Ven-Tel, VIR,
Western Datacom, and many more. On-site repair or in-
stallation available.

Just out: “Techniques in Data Communications”

—209 pages $35.00.

Free monthly seminars. Call for schedule.

(Lecture series also available on video-tape.)

i (201) 768-8082 J

GLASGAL ,

COMMUNICATIONS, INC.
207 Washington Street, Northvale, NJ 07647
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Calendar

19

19-21

19-23

21-25

22-24

23-24

26-28

26-28

28-29

DEXCOMP Fall ‘83 Seminar and Expo, Pittsburgh,
sponsored by the Digital Equipment Corp. Competi-
tive/Compatible Group. Contact: Diane Tener, Con-
ference Manager, DEXCOMP, 2021-113 Business Cen-
ter Dr., Irvine, Calif. 92715, (714) 851-0623. Also to be
held Sept. 22 in Rochester, N.Y., Oct. 13 in Washing-
ton, D.C., Nov. 15 in St. Louis, Mo., and Nov. 17 in
Minneapolis.

Third Annual Videodisc/Optical Disk Conference,
New York, sponsored by Meckler Communications.
Contact: Mark Roseman, Meckler Communications,
Department D, 520 Riverside Ave., Westport, Conn.
06880, (203) 226-69617.

IFIP Congress '83, 9th World Computer Congress,
Paris, sponsored by the International Federation for
Information Processing. Contact: Philip H. Dorn,
Dorn Computer Consultants Inc., 25 E. 86th St., New
York, N.Y. 10028, (212) 427-7460.

SICOB, Paris, organized by the sicoB Advisory
Committee. Contact: Caroline Brownstone, (415)
347-1152, or David Bunzel, (408) 947-4665.

Second Annual Rocky Mountain Computer Show
and Software Exposition, Denver, produced by
Northeast Expositions. Contact: Northeast Exposi-
tions, 822 Boylston St., Chestnut Hill, Mass. 02167,
(617) 739-2000.

First Annual Dakota Computer Fair, Bismarck, N.D.
Contact: Stephen Cobb, Dakota Computer Fair ’s3,
P.0. Box 7036, Bismarck, N.D. 58502, (701) 224-0166.

Maecon/83 Electronic Show and Convention, Kan-
sas City, Mo., sponsored by Kansas City and St. Louis
Sections of the IEEE and the Heart of America and
Spirit of St. Louis Chapters of the ERA. Contact:
Maecon/gs Professional Program Committee, c¢/o Dale
Litherland, Director of Education, 8110 Airport
Blvd., Los Angeles, Calif. 90045.

Sixth European Conference on Electrotechnics,
Brighton, England, organized by the Institution of
Electrical Engineers, sponsored by the Convention of
National Societies of Electrical Engineers of Western
Europe and Region 8 of the IEEE. Contact: The
Manager, Conference Services, Institution of Electri-
cal Engineers, Savoy Place, London WC2R OBL, U.K.,
(01) 240-1871, ext. 222.

Ottawa Computer & Office Automation Show,
Ottawa, Canada, presented by Industrial Trade
Shows of Canada. Contact: Industrial Trade Shows of
Canada, 20 Butterick Rd., Toronto, Ontario M8W 3z8,
(416) 252-7791.

SEPTEMBER 29 - OCTOBER 1

CP/M 83 East, Boston, sponsored by Digital Re-
search Inc. Contact: Northeast Expositions, 822
Boylston St., Chestnut Hill, Mass. 02167, (800)
841-7000 or (617) 739-2000.
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Presenting a complete, unified
software system for manufacturers.

Developing a manufacturing planning and control
system takes skill and time. You can buy various
parts from different vendors and build the interfaces
yourself. Then test and implement the software.

Or you can have the Xerox Manufacturing System.

An advanced software architecture from Xerox
has done all the work for you. Integrated applica-
tions, systems software, analytical tools, and personal
computers joined in one complete, unified system.

Every department works with information from
the same database. Closed-loop business applications
help you plan and execute your priorities and mana,%e
costs at optimum levels. Master scheduling, MRP 11,
inventory, order entry, costing, production control,
procurement, receivables, payables, and financial
modules are combined in the most powerful oper-
ating management tool available today.

Plus, easy-to-use programs for inquiry, reporting,
data manipulation, modeling, forecasting, and graphic
display. And a personal computer link to your main-
frame, the first practical application of its kind.

Xerox software is completely portable across all

XEROX" is a trademark of XEROX CORPORATION. VAX" is a trademark of Digital .
Equipment Corporation. IBM* is a trademark of International Business Machines Corporation.
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IBM 4300, 370, and 3000 computers and operating
systems. You can use it on your computer or, as an
option, start with our timesharing service. Then,
when you're ready, move the software and database
in-house. In one weekend. Our systems run on
Digital VAX minicomputers, too.

Implementation support, consulting, and educa-
tion services are available nationwide. For more infor-
mation, call toll-free (800) 323-2818, Operator 148.
In Illinois, call (800) 942-1166. Or return this coupon.

Xerox Computer Services

c/o Ron Rich, 5310 Beethoven Street, Los Angeles, California 90066
Send me your Xerox Manufacturing System brochure.

I'm interested in your software for:

OIBM43XX 0OIBM370 0OIBM30XX 0O Digital VAX "

Name/Title

Company

Street

City State
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Want to hook IBM?

Terminals. Personal Computers.
ASCII devices. Hook them all into the
IBM world with the new AVATAR™
PA1000 Protocol Converter.

The PA1000 provides low-cost
IBM 3278/2 terminal emulation and
coaxial connection to an IBM 3274/
3276 cluster controller. Then, a single
keystroke switches you back into the
asynchronous Worldy through an auxil-
iary RS-232-C port to access other
computer systems, public information
services or copy a screen to a printer.

Our microprocessor-based unit
provides user-selectable rates up to
9600 baud, terminal keyboard configu-

CIRCLE NO. 132 ON INQUIRY CARD

AN\ AR

Making IBM smarter since 1983.

© 1983 RRR Computers, Inc. Avatar is a trademark of RRR Computers, Inec.
IBM is a registered trademark of International Busi Machines Corp.

rations, screen management and local
or remote print functions. And, you can
hook the PA1000 to a modem for
remote dial-in access.

Simple, economical access to the
world of IBM, just when you thought
there was no answer. At g995, getting
hooked has never been so affordable.
For more information on our AVATAR
PA1000 Protocol Converter, contact
3R Computers,

18 Lyman St.,
Westboro, MA 01581.
Or call us at

(617) 366-5300.
TWX 710-390-0375.
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New Products

SYSTEMS

Fault-tolerant system features UNIX

Auragen Systems Corp. has an-
nounced the first system that combines
the Motorola 68000 microprocessor
family, the UNIX software family and
fault-tolerant architecture—the three
emerging standards of the 1980s.

The Auragen 4000 system is organ-
ized into clusters connected by dual
16M-byte-per-sec. system buses. A
fault-tolerant system must consist of at
least two clusters, and each cluster is a
complete computer system in its own
right. There are four types of processor
~within each cluster: work, executive,
communications and disk/tape. A cluster
must have at least one work processor
and one executive processor. Overall
organization of the Auragen 4000 is
shown in the figure.

Auragen’s software offerings include
AUROs—derived from Bell Laboratories
UNIX System 111, but modified for fault
tolerance—the COBOL, FORTRAN, Pas-
cal, BASIC and C programming lan-
guages; and communications protocols.
Also offered by Auragen are a set of

transaction-processing tools, including a
menu processor, a screen manager, a
relation DBMS with query and the
Transaction Processing Management
System, which enables programmers to
write single transactions for a single-
user environment. The system then
integrates them into the run-time
environment of many transactions and
many users.

Auragen’s approach to fault tolerance
is based on saving all the inputs to a
process and saving the sequence of the
inputs to that process.

Every inter-processor message is
sent to the receiver, the receiver’s
backup and the sender’s backup. The
receiver processes the input while the
backup stores the message. If there is a
failure, the backup of the failed process
is activated to process the input as it
was stored. The operating system
switches automatically to live input
when the stored queue is depleted and
prevents duplicate output messages
from being sent. For that reason every

The Auragen System 4000 32-bit super-
minicomputer has UNIX, programmer-
invisible fault tolerance and an easy-to-use
collection of software-development tools.

inter-processor message is sent to the
sender’s backup. To keep open access to
the outside world when controllers fail,
dual paths to peripherals and communi-
cations ports are provided.

Prices for a two-cluster Auragen 4000
system with 152M bytes of mass storage
start at $138,000. Auragen Systems
Corp., 210 Sylvan Ave., Englewood
Cliffs, N.J. 07632. Circle No 300

HARDWARE ORGANIZATION OF THE AURAGEN 4000.

System bus #1

T

System bus #2

-

Processor cluster

| [11

e

Processor cluster

()

[Se—

Executive Work Executive Work
processor processor processor processor
I Cluster bus l 1 Cluster bus l
Communications Memory Disk/tape Communications Memory Disk/tape
processor(s) processor(s) processor(s) processor(s)
/) J : 1]
T | T T
T 553 § A S
b e D -
D o)
Communications bus
e =
Communications bus

[1[

Interface boards
I L

T

Interface boards
L (R0

MINI-MICRO SYSTEMS/September 1983

257



New Products

Portable business computer
runs CP/M software

Measuring 8% X 6 X 13 in. and
weighing 8 Ibs., the portable MicroMate
computer converts any asynchronous
dumb or smart terminal to a CP/M
microcomputer. The MicroMate fea-
tures a Z80A microprocessor, 128K bytes
of bank-switched RAM, an integral
320K-byte, 5%4-in. floppy disk drive, two
50- to 19.2K-baud serial ports, an 8-bit
parallel port suitable for a Winchester
disk drive, a Centronics parallel printer
port and a connector for as many as
three external disk drives. The comput-
er runs the CP/M 3.0 operating system
and includes the T/Maker III software
package that features electronic spread-
sheet, word-processing, list-processing,
file-management, data-transfer and bar-
chart-generation capabilities. Price is
$995 in single-unit quantities. Personal
Micro Computers Inc., 475 Ellis St.,
Mountain View, Calif. 94043.

Circle No 301

3270 terminal-control unit
has personal computer

The model cTi 3000 is a 3270-
compatible terminal-control unit with an
integral, multi-user personal computer.
This multiprocessor-based system con-
trols host communications, memory,
storage devices and 1/0 devices.
Multi-user capability is provided

258
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through the incorporation of one or
more dedicated processors that allow a
user to select from CP/M-86-, MP/M-86-
or Ms-DOS-compatible programs for local
processing. The base unit includes a
single processor and 128K bytes of
memory and can support information to
four to eight workstations, depending
on device type. Expansion options
include support for as many as eight or
16 devices, depending on device type, as
much as 756K bytes of memory and as
much as 10M bytes of Winchester disk
storage. Prices begin at $5990 for IBM
3274 compatibility without local pro-
cessing capability. CTiData Corp., 5275
North Blvd., Raleigh, N.C. 27604.
Circle No 302

S-100 processor board
incorporates 8-MHz CPU

The model 68000P processor board
incorporates an 8-MHz MC68000L CPU.
The board is IEEE compatible and
features a 24-bit address space, 16-bit
data transfers, eight vectored interrupt
lines and three 16-bit counter/timers. It
supports the standard 256 1/0 mapped
ports and extended 64K 1/0 mapped
ports. An extended vectored ID
interrupt capability is also available as a
jumper option. The board includes 8K
bytes of PROM incorporating a FORTH-
based monitor. This on-board language
allows users to develop ROMable
application software. Price is $349 each
in OEM quantities. Inner Access Corp.,
517-K Marine View, Belmont, Calif.
94002. Circle No 303

Terminal converter allows
VDTs to run CP/M, MS-DOS

The Avatar TC100 system transforms
asynchronous and IBM 3278-class termi-
nals into intelligent workstations with
both CP/M and MS-DOS personal comput-
ing capabilities. The Avatar TC100

features a single-board, shared-memory
architecture with a z80 and an 8088
microprocessor and 128K bytes of

dynamic RAM, expandable to 256K
bytes. The TC100 includes ports for
connection to host computers, local
printers and corporate and public
information databases. It also includes
communication and software utilities for
file and data transfer. The system is
available with one or two 800K-byte
floppy disk drives or an integrated
Winchester/floppy disk system with
Winchester disk capacities of 5M, 10M or
20M bytes. The TC100 runs all standard
CP/M, CP/M-86 and MS-DOS software. It
includes the cP/M and CP/M-86 operating
systems, WordStar and CalcStar appli-
cation programs and CBASIC develop-
ment software. Single-unit prices range
from $2195 to $6295, with quantity
discounts available. 3R Computers
Inc., 18 Lyman St., Westboro, Mass.
01581. Circle No 304

68000-based computer
supports CP/M-68K

The System 816 model 68K is
configured around the vendor’s 8-MHz
68000 CPU board and features 256K
bytes of main memory, which is
expandable to 1M byte, three serial
ports, one parallel and one Centronics/
Epson port and 1.5M bytes of the firm’s
M-Drive/H solid-state disk emulator.
Also provided is a dual 8-in. floppy disk
drive subsystem with 2.4M bytes of
storage. Software offered with the
system includes mapFORTH and cCP/
M-68K packaged with a C run-time
library. With cp/M-68K, application
programs written in the C language
under UNIX can be run in the cp/m
environment on the model 68K. Price is
$8995, with OEM discounts available.
CompuPro, Oakland Airport, Calif.
94614. Circle No 305
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New Products

Multiprocessor computer
supports seven users

The Discovery 500 desk-top multipro-
cessor computer simultaneously serves
as many as seven user terminals and two
printers. A built-in 5%-in. Winchester
disk drive is available with as much as
20M bytes of mass storage. One or two

SYSTEMS

half-height, 5%s-in. floppy disk ‘drives
with storage capacities as large as 640K
bytes provide backup. The Discovery
500 can be configured as a single-user
system powered by a Z80A CPU with 64K
bytes of RAM running the CP/M-80
operating system. Additional user
processors can be added in any mix of
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SONEX kills
printer noise beautifully.

Hard walls reflecting printer chatter? Thick, rich, lush carpeting
might cut much of the noise, but SONEX acoustical foam will
absorb four times as much noise at about the same cost. The
anechoic wedge surface looks good, and its open-cell structure
absorbs, deflects, scatters and de-energizes sound energy. It will
silence annoying disk drive and fan hum, or kill noise from

collators, shredders, copiers. .

.anything noisy. Call us at

612/521-3555 or write s at 3800 Washington Avenue North,

Minneapolis, MN 55412
illbruck /usa

n techniques with foams

CIRCLE NO. 134 ON INQUIRY CARD
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Z80A-based, 8-bit processors or 8086-/
8087-based, 16-bit processors with 128K
bytes of on-board RAM each. The 16-bit
processors run CP/M-86 and can be
expanded to include 1M byte of RAM

each. The Discovery 500 ' supports
BASIC, Pascal, COBOL and FORTRAN and
runs CP/M-80- or CP/M-86-compatible
programs. Prices range from $6995 to
$7295 for single-processor, single-user
systems and from $8295 to $14,295 for
multiprocessor, single- or multi-user
systems. Action Computer Enterprise
Inc., 430 N. Halstead St., Pasadena,
Calif. 91107.

Circle No 306

Workstation runs
Data General software

The Hare Brain 32-bit, MC68000-
based, multi-user computer gives Data
General users state-of-the-art hardware
and software technology while preserv-
ing their software investment. Users
can run programs on the Hare Brain
and communicate with DG machines.
The Hare Brain features a UNIxX-like
operating system and a variety of
programming languages including
COBOL, Pascal, BASIC, FORTRAN 77,
APL, Assembler, C and SIBOL. The Hare
Brain is priced at $16,995 including
512K bytes of parity memory, seven
RS232 ports, a 16-bit parallel port, a
calendar clock with battery backup, a
30M-byte Winchester disk drive, a
660K-byte floppy disk drive, the
UNIX-like operating system with a
choice of one programming language, an
IEEE-796 Multibus-compatible bus
structure and a range of interface
options. Wild Hare Computer Systems
Inc., P.0. Box 3581, Boulder, Colo.
80307. Circle No 307
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Introducing the ultra-compact, 3'2” Winchester disk drive
with up to 10 megahytes formatted capacity

There’s an exciting new dimension to Win-
chester disk drives. With one-fourth the vol-
ume of a standard 54" Winchester disk drive
and the same height as a half-height 54"
drive, our new RO 350 312" Winchester disk
drive brings high capacity storage (up to 10
megabytes formatted) to applications you
never thought of before. Its light weight, low
power requirements and 85 millisecond ac-
cess time open up a whole new world of Win-
chester applications. Portable computers.
Compact desk top systems. Intelligent termi-
nals. Point-of-sale terminals. Industrial con-
trollers. Navigation and guidance systems.
Portable instrumentation. (In fact, there are
few places our light weight, ultra-compact
31%” Winchester disk drives can’t be used.)

A new dimension of design versatility
The RO 350 gives you tremendous freedom
and flexibility in designing systems. Take a
look at the number of ways this compact
approach can work:

« Uses industry-standard ST506 interface
which makes it compatible with all major

5%" Winchester controllers.

+ Is a compact 3'2" drive for those tight
spots other drives cannot fit.

» Directly replaces half-height 54" disk
drives (with Rodime sub-frame).

« When faced with space problems, the RO
350 plus controller card will fit into the same
space as a standard 5%” Winchester disk
drive.

+ Two RO 350 drives easily fit in the same
space as a standard 5%2” Winchester disk
drive.

A new dimension of technical excellence
RODIME’s reputation for technical excel-
lence is further enhanced with the design of
this ultra-compact Winchester disk drive.
Using advanced large-scale integration, the
entire electronics for the drive are on a sin-
gle, compact board. In addition to its com-
pact size and weight (about one-third the
weight of a standard 5Y4" drive), there are
other design innovations. Power consump-
tion is only 13 watts—half of a 54" drive’s
power requirements. Access time is 85 milli-

RODIME

seconds. The rugged design of the RO 350
translates to high resistance to shock, an
important consideration for portable com-
puter systems.

Our no-nonsense tradition

Our ultra-compact, 3'%” Winchester disk
drive continues our no-nonsense tradition.
It’s a philosophy that has made our family of
5%" Winchester disk drives, with capacities
up to 54 megabytes, the preferred drives of
OEMs and system integrators worldwide. It's
a philosophy built on quality, reliability and
performance.

To find out how our new 5 and 10 mega-
byte 3'%" Winchester disk drives can add a
new dimension to your system design, or for
details of our entire Winchester disk drive
line, call or write today.

RODIME PLC - 25801 Obrero - Mission Viejo,
CA 92691 - (714) 770-3085

Nasmyth Road, Southfield Industrial Estates
Glenrothes, Fife, KY8, 2SD, Scotland
Telephone: 0592 774704

CIRCLE NO. 135 ON INQUIRY CARD
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New Products

Single-board computer has
triple bus structure

The model DBC-1880 modular single-
board computer incorporates Intel’s
iAPX 188 CPU. The on-board system
architecture features a triple bus
structure including an IBM PC-
compatible internal system bus with
on-/off-board expansion capabilities that
accommodates any add-on board de-
signed for the IBM PC; a multi-master
Multibus interface that permits configu-
rations in which the DBC participates in
multiprocessor architectures as a mas-
ter, slave or intelligent slave; and a
dual-port memory bus that communi-
cates with the internal system bus and
the Multibus. Other on-board features
include serial and parallel 10, floppy
disk control, as much as 64K bytes of
ROM and 256K bytes of RAM and an 1/0
expansion connector. Prices start at
$795 in single-unit quantities.
Systemathica Consulting Group Ltd.,
4732 Wallingford St., Pittsburgh, Pa.
15218. Circle No 308

SYSTEMS

Time-sharing system
features hard disk storage

Challenge Systems’ €S1000 line of
single-user, small-business computer
systems now includes a multi-user
model. The multitasking, multi-user
CS1000 can support as many as three
workstations simultaneously. Using a
dual 8-bit microprocessor architecture
and a high-speed data link, the CS1000
features as much as 30M bytes of hard
disk storage, as much as 384K bytes of
RAM, the CP/M and MP/M operating
systems and print and keyboard
buffers. High-level languages including
Microsoft BASIC, COBOL, and Pascal and
Assembly are available. Single-unit
prices of the CS-1000 range from $7600
to $14,600, depending on configuration
and options. Single-unit prices of the
single-user systems start at $3995.
Systems Sales International Inc., 1016
La Posada, Suite 164, Austin, Texas
78752. Circle No 309

Color graphics system
interfaces with IBM, P-E

The System 1500 multistation is a
system of distributed computer graph-
ics workstations. The System 1500
controller performs all graphics-related
functions and supports one to four
workstations. The System 1500 provides
real-time 2D and 38D transformations
such as rotation, translation and zoom.
Transformations can be combined in any
order, saved, restored and stacked for
structured image definitions. The work-
stations can be placed as far as 200 ft.
away from controller and can be
configured for local or remote operation.
In a local configuration, the controller
can be as far as 200 ft. away from the
host computer. The System 1500 is also
offered with a choice of 32-bit parallel
interfaces for 1BM, Perkin-Elmer, or
Digital Equipment Corp. processors.
Prices for the System 1500 controllers
start at $19,900. Spectragraphics
Corp., 10260 Sorrento Valley Rd., San
Diego, Calif. 92121.  Circle No 310
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Joint Study Mission To Japan For
Business Microcomputer Software

December 4 - December 16, 1983
Tokyo, Japan

Mini-Micro Systems magazine and the
Technology Transfer Institute are sponsoring a
joint study mission to Japan to promote
understanding of, and provide the groundwork
for, setting up joint ventures to develop business
microcomputer software for both the U.S. and
Japanese markets. Leading the mission is Richard
J. Matlack, president of InfoCorp, a Cupertino,
Calif. market research and competitive analysis
firm specializing in microcomputer systems. Co-
participant is Lori Valigra, Senior Editor, News,
for Mini-Micro Systems.

Who Should Attend:

® U.S. and European software development firm
executives wishing to produce software for
sale in Japan.

e U.S. and European executives of hardware
manufacturing companies needing information
on the type of hardware necessary to support
Japanese software.

* U.S. and European systems integration house
executives who need to know what the sys-
tems requirements are among Japanese users.

e U.S. and European third party marketeers
wishing to sell and buy microcomputer systems
in and from Japan.

® Data processing executives in multi-national
firms.

Why Attend:

¢ To understand how to serve the needs of the
Japanese software market through a compre-
hensive study mission covering the state-of-the-
art in operating systems, languages, software
standardization efforts, and applications
requirements for the Japanese market.

* To obtain a market overview for Japanese
microcomputers and business software.

¢ To understand end user applications needs for
word processing, spreadsheet, accounting,
and database packages.

® To talk with independent software vendors in
Japan and share information about their
strategies.

* To learn about the technical requirements to
convert or rewrite software for Japan.

* To learn about the practical considerations of
setting up a joint venture.

Objectives:

® To understand the Japanese software market
and identify market opportunities. The need
for joint ventures, and suggestions about how
to get started, will be emphasized.

Major Topics:

® Overview of Japan’s microcomputer market
* Applications

® Operating systems

® Languages

® Software conversion

® Distribution and support

* How to start a joint venture

Format:

* Formal presentations
® Business meals

e Company visits

¢ Individual meetings

Dates:

The formal program begins Sunday, December 4
and ends on Tuesday, December 13. Three busi-
ness days are available for individual meetings
through Friday, December 16.

|
| Lodging, Registration, Scheduling, Fees:

}Contact Mr. Hideaki Hashizume, General
| Manager, TTl, One Penn Plaza, Suite 1411, 250 W.

|
|
|
|
| 34th Street, New York, N.Y. 10119, (212)947-2648. |
| Telex: 420057;TTIUI |

d
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New Products

Digital cassette tape drive
backs up mini Winchester

The Winchester Repeater Series
WR-100 streaming-tape drive is a
QIC-02-compatible digital cassette re-
corder with a 10M-byte formatted
capacity. Overall dimensions and opera-
ting voltages of the drive are identical to
those of 5%4-in. Winchester disk drives.
The drive operates at a read/write tape
speed of 30 ips and features a
data-transfer rate of 24K bytes per sec.
Recording density is 6400 flux transi-
tions per in. Available as an option with
the Series WR-100 is an intelligent
interface and a microprocessor-based
intelligent controller. The WR-100 can
handle as many as four 10M-byte tape
drives, reading or writing data in a
streaming mode. Evaluation systems,
including the Series WR-100 cassette
drive, the intelligent interface and the
interconnecting cable, are priced at
$1495 each. Raymond Engineering
Inc., Raycorder Products Division,
217 Smith St., Middletown, Conn.
06457. Circle No 311

Half-height floppy drives
feature three bezel sizes

The PICO RFD 485 (48-tpi) and RFD 965
(96-tpi), double-sided, 5Ys-in. floppy
disk drives are half the height of a
standard minifloppy drive. Measuring
only 1.61 in. high behind the bezel, these
new drives allow users to expand
system capacities by replacing one
full-sized drive with two half-height
drives. The bezel is removable and

264
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interchangeable with three sizes that
can be installed in the field. One model
provides complete interchangeability
with full-sized units. The RFD 965 stores
1M byte, and the RFD 485 stores 500K
bytes. The drives have a data-transfer
rate of 250K bytes per sec. Average
access times are 94 msec. for the model
RFD 965 and 80 msec. for the model RFD
485. In small OEM quantities, prices are
$260 for the RFD 965 and $210 for the
RFD 485. Ex-Cell-O Corp., Remex
Division, 1733 E. Alton St., P.0. Box
C19533, Irvine, Calif. 927183.

Circle No 312

Winchester disk drive
stores 167M bytes

The model D2257 8-in. Winchester
disk drive provides as much as 167M
bytes of unformatted storage capacity
with an average access time of 20 msec.
and a data-transfer rate of 1.2M bytes
per sec. Initially offered with an SMD
interface for ease of integration with
existing controllers, the basic D2257
features address mark detection, detail
error status reporting and a mounting
frame bracket. A dual-port option is
available. MTBF for the drive is more
than 12,000 power-on hours; MTTR is
less than % hr. Price is $3675 each in
quantities of 100. NEC Information
Systems Inc., 5 Militia Dr., Lexingtion,
Mass. 02173. Circle No 313

Mass-memory systems use
200M-byte tape cartridges

The Bank microcomputer mass-
memory system features removable
tape cartridges able to hold as much as
200M bytes of data. It emulates the
micro-Winchester disk drive and is
approximately the same size and price.
However, the media is in the form of a
continuous loop of 100-track magnetic

tape encased in a cartridge approxi-
mately 5% in. square X 1%z in. thick.
Cartridges are available in 200M-, 100M-
and 60M-byte capacities. Applications
include archival storage or replacement
for other types of on-line storage for
which speed requirements are not high.
The Bank can address and load
individual files onto a disk or into the
computer and can perform all the tasks
associated with streaming-tape drives.
When fitted with a 200M-byte cartridge,
it takes an average of 10 sec. to find
data. Once the data are found, transfer
occurs at speeds as high as 60K bytes
per sec. If greater speed is required, an
entire file can be transferred from the
Bank to a disk or to the computer itself.
Single-unit price is $2195. Corvus
Systems Inc., 2029 O'Toole Ave., San
Jose, Calif. 95131. Circle No 314

Fixed-head drive
stores 50M bytes

The model 6470 seven-track cartridge
tape drive uses fixed heads to reduce

mechanical complexity and improve
read and write data reliability. The
drive has a formatted storage capacity
of 40M bytes with a 450-ft.-long tape
cartridge or 50M bytes with a
600-ft.-long tape cartridge. The model
6470 employs self-clocking group-code
recording with a 10K-bpi recording
density and a 3875K-bit-per-sec. data-
transfer rate. Writing and reading
speeds are 37.5 ips, while rewind speed
is 90 ips. Other features include
selective erase and an internal diagnos-
tic technique that allows tape ramp and
speed adjustment in the field without
using an oscilloscope. In OEM quantities,
the model 6470 is priced at $1100 each.
Kennedy Co., 1600 Shamrock Ave.,
Monrovia, Calif. 91016. Circle No 315
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New Products

HARDWARE REVIEW

Printer buffer for IBM PCs
found easy to use

The pCc Buff-Et in-line Centronics
parallel printer buffer designed for use
with 1IBM Personal Computers is
available in models with 16K-, 32K- and
64K-byte capacities. Prices range from
$249 for the 16K-byte model to $329 for
the 64K-byte model. Mini-Micro Sys-
tems tested the 64K-byte model
connected to an Epson MX-100 printer
and found it to be an easy-to-install,
reliable product.

The pc Buff-Et has an “in-cable”
configuration that allows easy installa-
tion. The cables are clearly labeled
“printer” and “computer” and plug
directly into these devices. The PC
Buff-Et requires a 9v to 12V AC adapter
for use with Epson printers. An AC
adapter is easy to find, but finding one
that has a tip small enough to fit into the
hole in the buffer’s enclosure is not. The
AC adapter should be sold with the
buffer.

Operating the Pc Buff-Et is simple.
We used our printer as we normally
would, and the pc Buff-Et performed
with no problems during our three-
month evaluation. The table shows the
results of an informal “time-saving” test
we conducted using the pc Buff-Et. We
printed four text files and measured the
time it took for the buffer to fill with
text, the time it took to print the text
and the text size. The results show that
the pc Buff-Et operates roughly 4.5
times faster than our 80-cps Epson
MX-100 printer. For example, printing a
document slightly longer than 10 pages
on the Epson printer (at an average
throughput of 39 cps) without the pC
Buff-Et ties up the 1BM PC for
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Renaissance Technology’s PC Buff-Et in-line Centronics parallel print buffer connects
easily to an IBM PC with its plug-in cables and connectors.

approximately 9 min. Printing the same
document with the pc Buff-Et also takes
9 min., but the 1BM PC is free to do other
tasks after 2 min., the time it takes to
fill the buffer. For documents less than
64K bytes long (about 30 pages long),
the pC Buff-Et saves roughly 78 percent
of the normal waiting time for an 80-cps
printer. Our tests indicate a throughput
rate of roughly 175 cps for our (parallel)
buffer. Comparing this figure to the
throughput rate of printers with other
speeds indicates the buffer’s benefits
with other hardware.

The pc Buff-Et also features a copy
facility that allows users to print

Buffer
Document fill Print Text
time time size
(secs.) (secs.) (characters)
TODO 9 37 1551
BOATTEXT 29 133 4962
SAM 30 130 5179
COHLER 86 416 15013

BUFFER TIME SAVING TESTS

Printer Buffer Print time
buffer fill time (characters
performance (characters per sec.
ratio per sec.)

4.1 172 42

4.6 171 37

4.3 173 40

4.8 175 36
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multiple copies of a document by
pressing the copy button on the PC
Buff-Et’'s side. An emulation mode
allows NEC 8023A-C, Computer Interna-
tional Prowriter, C. Itoh 8510 and
Epson MX-80 and MX-100 printers to
emulate IBM’s PC printer. This is done
by setting dip switches in the PC
Buff-Et and the printer, as explained in
the PC Buff-Et manual. Users can
upgrade the pCc Buff-Et’s storage
capacity by installing memory chips.
The manual gives the RAM part numbers
from a dozen manufacturers and
includes installation instructions.

The 10-page manual explains how to
install, operate and upgrade the PC
Buff-Et. It also covers pin assignments,
specifications and dip-switch settings
for the emulation mode.

Other models of the Buff-Et can be
ordered for other computer/printer
combinations. Versions of the Buff-Et
for use with serial printers are priced at
$30 less than corresponding parallel
models. Renaissance Technology
Corp., 1070 Shary Circle, Concord,
Calif. 94518. Circle No 358

—Steven Frann
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New Products

Color terminals feature
dot-addressable graphics
The models 480 and 489 eight-color
text and. graphies terminals feature an
80-column X 24-line display, a 128-
character ASCII set, VT100 line-drawing
graphics characters and dot-addressable
640 X 480 graphics resolution on a 60-Hz
noninterlaced display. The terminals
also feature eight pages of memory,
zoom, pan and graphics primitives.
Model 480 has a 13-in., in-line,
pre-converged CRT and is packaged in
an ergonomically designed desk-top
cabinet. Model 489 has a 19-in., in-line,
pre-converged CRT and is packaged in a
metal cabinet with an internal chassis
that is suited for standard 19-in. rack
mounting. Single-unit prices are $5000
for the model 480 and $5500 for the
model 489, with quantity discounts
available. Colographic Communica-
tions Corp., 2379 John Glenn Dr., P.0.
Box 80448, Atlanta, Ga. 30366.
Circle No 319

Display stations are
IBM-compatible

The model 8278 display stations are
compatible with the 1BM 3278-2, -3, -4
and -5 series terminals. The 8278 family
features quiet operation with no cooling
fan, front-mounted operator controls for
the 15-in. tilt-and-swivel display screen
and a detachable keyboard with
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non-glare keycaps and palm rest. All
four models operate in SNA and non-SNA
structures and can be attached to the
vendor’s 4270 series of IBM-compatible
remote and cluster controllers. The
model 8278-3 displays 80 columns X 32
lines, the model 8278-4 displays 80
columns X 43 lines, and the model
8278-5 displays 132 columns X 27 lines.
Other features include off-line testing,
security keylock, sereen protector,
blink, underline and reverse video.
Prices range from $1999 to $2556 in
single-unit quantities. Racal-Milgo,
Computer Products Division, 6250
N.w. 27th Way, Fort Lauderdale, Fla.
33309. Circle No 320

Terminal emulates
TeleVideo, DEC units

The Ergo 201 user-definable terminal
emulates TeleVideo’s 925, Lear
Siegler’s ADM 3A and Digital Equipment
Corp.’s vT52 terminals. Standard fea-
tures include 16 host-definable or
user-programmable function keys, five
video attributes and a custom mode that
allows users to define the terminal’s
control codes and escape sequences and
save these designations in nonvolatile
memory. Other features include two-
speed smooth scroll and a detached
keyboard with LEDs. Characters are
displayed in a 7 x 9 matrix with true
descenders on a 12-in. green, nonglare
screen with a screen-saver feature.
Options include amber phosphor, two
pages of memory, an alternate character
generator and a graphics board with
PLOT10 and Regis capability. Single
unit-price is $695. Micro-Term Inc.,
1314 Hanley Industrial Court, St.
Louis, Mo. 63144. Circle No 321

Flat-panel display terminal
meets military specs

The model 2500 MS tactical plasma
display system combines flat-panel
display technology with MIL-SPEC
packaging techniques. The terminal
displays 50 lines of 80 characters using a
5 X 7 matrix and 32 lines of 64
characters using a 7 X 9 matrix. A total
of 82 special symbols on a 16 X 16 field
and 32 symbols on an 8 X 8 field are also
available. A variable page size buffer for
as many as 15 pages and having a total

capacity of 7680 bytes is part of the
system. An 8K X 16-bit PROM and an 8K
X 16-bit RAM provide customer firm-
ware and down-loadable software stor-
age. An Rs422 interface is standard,
while RS232C and MIL-STD-188C interfac-
es are optional. Options include a
keyboard with standard ASCII or special
key sets as well as touch-panel, joystick,
trackball and data-tablet manual-entry
devices. Prices vary, depending on
options selected. SAI Technology Co.,
4060 Sorrento Valley Blvd., San Diego,
Calif. 92121. Circle No 322

Teleprinter fits into half
a standard-sized briefcase

The portable model 707 teleprinter
fits into half of a standard-sized
briefcase, offers AC or battery-powered
operation and weighs only 6 Ibs.
excluding the battery pack. The optional
battery pack is installed internally in the
model 707, can handle a normal daily
print load in a portable application and
can be recharged overnight. The
teleprinter features 5 X 7 thermal
matrix printing at 45 cps and a
typewriter-like keyboard with full-

travel keys. It prints an uppercase and
lowercase ASCII character set with true
descenders. It prints on 8%-in.-wide
roll paper and features print formats of

80 columns per line for standard
computer reports or 132 columns per
line for 12-month financial data. The
model 707 also has an integral,
direct-connect, Bell 103-compatible,
300-baud modem. An acoustic coupler is
optional. An optional Auto Access
solid-state software cartridge allows a
user to set up his own directory of phone
numbers and log-on sequences. Price is
$695 in single-unit quantities. Texas
Instruments Inc., Data Systems
Group, P.0. Box 402430, H-646, Dallas,
Texas 75240. Circle No 323
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Any way you add it up...

Mini-Micro Systems is the leading monthly for
computer professionals

Mini-Micro Systems Market Center

The key element in Mini-Micro Systems Market
Research is a database of computer buying
sites. A database is built each year by send-

ing questionnaires to over 80% of Mini- Micro
Systems’ domestic circulation.

The Mini-Micro Systems Market Center
produces the Mini-Micro Computer Market
Report, Mini-Micro Peripherals Market

Report, Mini-Micro Systems Database and

the State of the Market Conference.

Peripherals Digest

Peripherals Digest is the indispensable
selection guide to computer peripheral
equipment for systems integrators and
multi-volume end users. The Peripherals
Digest consolidates, categorizes and inter-
prets each offering with extensive data and
comprehensive text. Mini-Micro Systems
publishes Spring and Fall editions.

Editorial Leadership

The largest editorial staff of any
monthly computer publication deliv-
ers a unique balance of news anal-
yses, product surveys and technical
features.

Total Advertising Pages 1982

2277

2000

1750

1500

1250
1000
750
500

Mini-Micro Systems ran more advertising pages in 1982 250
than any other monthly publication serving the com- 0
puter industry. Figures are from Fhe (& Systerps Report, Mini-Micro  Comp Gompeter - TsiaCious-  Tadiogstons: Diliid
an independent firm specializing in computerized analy- Systems  Design Decision munications Design

sis of business publications’ advertising.

Leadership in this dynamic marketplace is not an easy position to obtain or maintain. Mini-Micro Systems is the leader
because of the comprehensive way we cover the market. Because of our massive market research, reader qualification and
circulation control, and top quality editorial, we are able to deliver the buyers of computer products.

We offer a complete package no matter how you add it up. For the total picture call your regional Mini-Micro Systems’

sales manager today.
Boston—(617) 536-7780; Chicago (312) 635-8800; Dallas—(214) 980-0318;

Mini-Micro s,ste-s Denver—(303) 388-4511; Los Angeles (213) 826-5818; Mid-Atlantic/ Southeast (215) 293-1212;

Orange County (714) 851-9422; San Francisco—(408) 243-8838
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New Products

PRINTERS

Low-cost, color graphics copier
uses ink-jet technology
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Tektronix Inc.’s model 4695 color graphics copier uses on-demand ink-jet technology. Ink
is supplied from separate cartridges containing yellow, cyan and magenta, which can be
mixed to print the colors red, green and blue, as well. A separate black-ink supply is
provided. In addition to the standard colors, as many as 125 halftones are available under

program control.

The model 4695 color graphics copier
uses on-demand ink-jet technology to
produce eight-color copies from comput-
er graphics displays. It is intended for
applications such as data analysis,
presentation graphing and CAD pre-
viewing. With its parallel interface, the
model 4695 is plug-compatible with the
vendor’s models 4105, 4107 and 4109
color graphiecs terminals.

The copier can place 120 dots per in.
horizontally and vertically, allowing as
many as 1280 X 960 dots per A-sized
(8%2- x 11-in.) image. The 4695 makes
copies at a speed of 1024 X 4 dots per
sec., or about 2.5 min. per page for a
typical copy from a 4105 terminal. The
unit also functions as a bidirectional
matrix printer offering print speeds of
20 cps. The vendor-designed AscCII font

268

uses a 12 X 16 dot matrix to form each
character.

The 4695 produces copies on a variety
of media including A/A4 cut-sheet paper,
transparencies and paper rolls. The
cut-sheet paper and transparencies are
manually fed into the copier as on a
typewriter.

Convenience features include snap-in,
self-sealing ink cartridges and a
front-panel light that indicates when ink
in each 2.5-cc. cartridge is low.
Cartridges can be replaced when a copy
is in process, and then the copy can be
completed.

Price is $1950 in single-unit quanti-
ties. Tektronix Inc., Marketing Com-
munications Department, Mailing Sta-
tion 63-635, P.0. Box 1700 Beaverton,
Ore. 97077. Circle No 316

Printer features graphics,
multiple character fonts

Full graphics capability with various
dot densities and multiple letter-quality
character fonts are now available on the
model MT 1800 multifunction printer.
This high-duty-cycle matrix printer is
designed for small-business systems
with large print runs. It offers
letter-quality printing at 50 cps and
draft printing at 200 cps. With the
multiple-character-set feature, the
printer accesses two resident letter-
quality fonts. The graphics option offers
three dot densities to achieve different
dump sizes and tone gradations from
gray to solid black. The MT 1800
features snap-in cartridge-ribbon re-
placement, condensed or double-width
characters, an operator-replaceable
print head and numerous form-control
features. Single-unit price is $1995,
including graphics and an alternate
character set. Mannesmann Tally,
8301 S. 180th. St., Kent, Wash. 98032.
Circle No 317

Matrix printer/plotter
features high resolution

The model 4160 line printer/plotter
produces high-resolution engineering
and scientific graphics printouts and
bar-code and scanning system labels.
With a 0.10-in.-diameter dot size and
40-percent overlap of each dot onto each
adjacent dot, the printer features a
resolution of 160 X 168 dots per
in.—more than double the resolution
attainable on standard printers. The
plot rate is 2300 dot rows per min. at the
maximum plot width of 13% in.
Translated to standard drawings, this
means the 4160 can produce a detailed
A-sized (8%- X 11-in.) drawing in
approximately 40 sec. and a B-sized (11-
X 17-in.) drawing in about 75 sec.
Bar-code labels printed on the 4160
meet the requirements for MIL-STD-1189
and 129H labels and all DOD/LOGMARS
requirements. Single-unit price is
$5380. Printronix Inc., 17500 Cart-
wright Rd., P.0o. Box 19559, Irvine,
Calif. 92713. Circle No 318
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A bright new world for dealers:

THE IBM 9000: MULTI-USER MICRO

Discover the rising new star on the horizon... LinkData's multi- For a complete Dealer Information Kit and Remarketer Application,
user micro, the IBM Computer System 9000. write: LinkData, 2005 Route 22, Union, NJ 07083. Better yet, call
us today at (201) 964-6090.

DEC and DIBOL are registered
IBM is a registered trademark of in

For the first time, you can offer this new IBM microcomputer that
supports up to 16 users and runs thousands of proven business

application packages — for a cost about 40% less than minicom-
puters with similar capabilities. CIRCLE NO. 142 ON INQUIRY CARD

f Digital E
national Business N

NArks

LinkData's IBM 9000 is immediately available with the exclusive
LINK-DOS operating system capable of running the full range of

DEC DIBOL commercial software. LinkData can also provide e e g | 5‘
remarketers with an extensive library of standard program products — ¢ D A | T A
to meet a variety of vertical business application needs. And, our [ gy a0 ! ‘

powerful Applications Generator allows you to create complete U WE WM L L g
systems without writing source code. 2005 ROUTE 22 « UNION, NEW JERSEY 07083 » (201) 964-6090




Reprints
Reprints
Reprints

Reprints of articles which have appeared in
Cahners’ magazines can easily become an
important means of increasing your mar-
keting results. This complete reprint serv-
ice is available to you at a very low cost.

There are innumerable ways Cahners’ re-
prints can be of vital assistance to your
company'’s total marketing program. They
are exceptionally valuable promotion piec-
es, particularly when you use them as part
of a Cahners’ Direct Mail Program.

Here are some uses which just scratch the
surface of the many ways you can make
reprints go to work for you and build your
company's profits.

« Direct mail to customer and prospect
lists.

» Trade show hand-outs

= Envelope stuffers.

« Leave-behind pieces

« Direct mail to stockholders
« Sales tools for sale staff

« Use at company meetings
« Publicity Releases

« For display at corporate, field and show-
room offices.

» Educate sales personnel

» Welcome new customers

» Demonstrate market superiority

« Direct mail to special lists '

« Followup on inquiries about your product
= Announce a new product development

These are just a few of the ways you can
strengthen your company’s position as a
leader in your market. Fast, high-quality
service for all your reprint needs are avail-
able through Cahners’ Reprint Service.

FOR DETAILS, CONTACT:

A.W. Lehmann, Manager
Cahners Reprint Services
Cahners Plaza

P.O. Box 5080

1350 E. Touhy Avenue
Des Plaines, IL 60018
(312) 635-8800
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New Products

DATACOMM

Modem transmits
at 2400 bps

The model 224 modem, designed for
full-duplex communication on two-wire
circuits, transmits data at 2400 bps. It
also operates at 1200 bps in a fall-back
mode compatible with the Bell 212
standard. The modem conforms to the
proposed CCITT V.22 bis specification.
Price is $1995 in single-unit quantities.
Codex Corp., 20 Cabot Blvd., Mans-
field, Mass. 02048. Circle No 324

Modem operates
at 1200 baud

The ssM TransModem 1200 operates
at 110, 300 or 1200 baud in half- and
full-duplex modes. It features auto
answer/auto dial, automatic speed
detection, touch tone and pulse dialing
and log-on and password storage.
Included with the TransModem 1200 is a
6-ft. RJ11 telephone cable. The Trans-
Modem 1200 can be used with any
computer having an RS232 interface.
Single-unit price is $695. SSM Micro-
computer Products Inc., 2190 Paragon
Dr., San Jose, Calif. 95131.

Circle No 325

Device implements
networking functions

The StationMate communications sys-
tem combines a statistical multiplexer,
an intelligent modem with automatic
dialer and a local-area-network interface
into a single device. All three can be
used independently or together in
various configurations to accomplish
networking functions. The StationMate
uses standard American Bell X.25
communication protocol. Its three-
channel statistical multiplexer is com-
patible with all popular RS232C interface

AscH peripheral devices and features a
16K-byte segmented buffer and auto
baud for easy interfacing to user
devices. The StationMate’s modem can
be used as a fourth remote-user port.
This Bell 103J-compatible modem offers
300-bps, full-duplex operation. Station-
Mate can also be used as a network-
interface unit for the vendor’s XLAN
local-area network, a carrier-sense-
multiple-access LAN system that sup-
ports a 1M-bit-per-sec. bus rate. XLAN
uses shielded, twisted, two-wire cable
and supports as many as 64 network
nodes with as many as four ports per
node over distances as long as 5000 ft.
Other StationMate features include
menu-driven setup and configuration,
two levels of password security,
automatic detection and retransmission
for transmission media errors and
diagnostic capabilities. Single-unit price
is $1450. Complexx Systems Inc., P.0.
Box 12597, Huntsville, Ala. 35802.
Circle No 326

Intelligent modem features
diagnostic capabilities

The model 7164-0100 microprocessor-
based modem includes built-in diagnos-
tics that can be initiated at the front
panel of the modem or externally by
NPDA-compatible software in a host
processor. This SNA-compatible, fully
synchronous modem operates over
voice-grade leased lines and transmits
in full-duplex mode over a four-wire
circuit at 4800 bps. It adheres to ccITT
recommendations V.27, v.26 and V.29 as
well as RS232, V.24 and v.28. Single-unit
price is $3700, with quantity discounts
availablee. NCR Comten Inc., 2700
Snelling Ave. N., St. Paul, Minn. 55113.

Circle No 327

Auto-answer/-dial modem
has low parts count

The Auto Dial 212A modem automati-
cally dials/answers and transmits at 300
or 1200 baud. It operates in full- or
half-duplex modes and contains an
audible phone-line signal-monitoring
system. The modem is Bell 103/113/212A
and Hayes dialing protocol compatible.

MINI-MICRO SYSTEMS/September 1983



The modem’s self-test system and
multiple DIP switches permit any user to
install and adapt the Auto Dial 2124 to
virtually any computer or terminal. The
Auto Dial 2124 also features a low parts
count for low cost and high reliability.
Three vendor-developed microproces-
sors compress the entire range of
modem functions within 12 1ICs, all
contained on one PC board. Price is less
than $600 in single-unit quantities. U.S.
Robotics Inc., 1123 w. Washington
Blvd., Chicago, Ill. 60607.

Circle No 328

Synchronous modems
operate at 9600 bps

Designed for full-duplex, point-to-
point applications, the NP-96 and NP-48
are V.29-compatible modems. The
NP-96 operates at 9600 bps and provides
fallback at rates of 7200 and 4800 bps
when line conditions will not support
the 9600-bps rate. The NP-48 operates at
4800 bps. Both modems feature
front-panel indicators to display line
status, diagnostic information and
configuration information. Line-status
indicators include request to send, clear
to send, carrier detect, transmit data
and receive data. Diagnostic indicators
are signal quality, test mode and error.
Configuration indicators display cur-
rently set baud rate. LSIimplementation
allows all circuitry including power
supply to be mounted on a single PC
board. Prices are $2750 for the model
NP-96 and $1800 for the model NP-48.
Network Products Inc., P.0. Box 13239,
Research Triangle Park, N.Cc. 27709.

Circle No 329
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ONE YEAR WARRANTY
NO ONE HAS OUR WARRANTY!

Compare the One-year warranty on the Dual
68000/UNIX System —it's unprecedented in the
industry. This is nothing new at Dual —we have
always given a one-year warranty because of our
confidence in the quality and reliability in our
products. We believe they are the most reliable

ones available.

So, if you want a full UNIX, 68000 system with
512KB to 3.25MB of parity RAM for 4-6 users,

and you want it to just keep on running, give us

a call today.

=UAL.

*UNIX is a trademark
of Bell Laboratories

DUAL SYSTEMS CORPORATION
2530 San Pablo Avenue @ Berkeley e CA94702 ¢ (415)549-3854 ¢ 172029 SPX

CIRCLE NO. 143 ON INQUIRY CARD

Mini-Micro
MARKETPLACE

The Mini-Micro
MARKETPLACE
is a low cost
advertising
section for
selling hardware,
software and
services. Mini-
Micro Systems’
readers are spendlng over 30
billion dollars a year on mini-
computers, microcomputers,
computer peripherals, data
communication products,
software and supplies.* Get their
attention in the yellow pages of
the Mini-Micro MARKETPLACE.

Sprint 68
Microcomputer

*from the 11th Annual Mini-Micro Computer Market Report

FORMAT
Ad Size: 2%" X 36"
RATES
Frequency Rate Cost Per Program

1x $560 $ 560
3x 540 1620
6x 520 3120

12x 500 6000

18x 480 8640

*Marketplace ads do not count towards frequency
of regular display advertising. 15% commission to
recognized agencies.

CLOSING DATE:

Publishes monthly, the first week of
each month. Closing date for
insertion orders and copy to be set
are required by first of preceding
month.

CONTACT

Lorraine Marden,

Sales Manager

Mini-Micro MARKETPLACE
221 Columbus Ave.
Boston, MA 02116
(617)536-7780
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New Products

Word-processing for DEC
Professional computers

The cT*0S8/PC word-processing pack-
age runs under the P/OS operating
system on Digital Equipment Corp.’s
Professional 325 and 350 computers. It
is written in Macro-11 machine lan-
guage for efficient memory usage and
processing speed. The menu-driven
package features global search and
replace, cut and paste, list processing,
Asctl file handling, stored text libraries,
right-justified margins, on-screen math
and user-defined keys to invoke special
word-processing functions. A single

SOFTWARE

system license is priced at $950.
Compu-Tome Inc., 234 E. Colorado
Blvd., Pasadena, Calif. 91101.

Circle No 330

Decision-support system
runs on IBM PC

Graph 'n’ Cale, a decision-support and
display tool for use with 1BM Personal
Computers, is menu driven, accesses
VisiCale and Desktop Plan files and can
call charts up from diskette in
slide-show fashion. Graph-'n’ Calc
divides the screen into three windows.
The spread sheet appears in the upper
half of the screen, the command window
is below that, and a scratchpad for
changing parameters appears at the
bottom. All commands are entered with
a single keystroke. Graph 'n’ Calc uses
the Data Interchange Format system to
transfer data between the program,
Desktop Plan and VisiCale. Data can
also be entered manually or selectively

retrieved from Graph ’'n’ Cale files on
diskette. Some math functions provided
are multiple linear regressions, expo-
nential smoothing, variances and stan-
dard deviation. Graph ’'n’ Cale runs
under PC-DOS and requires 64K bytes of
RAM, a standard monitor and an IBM
graphics card. Hard copy can be
generated on Epson America’s MX
series dot-matrix printers with the
Graphtrax option and Hewlett-Packard
Co.’s two-pen plotters. Single-unit price
is $199. Desktop Computer Software,
303 Potrero St., 29/303, Santa Cruz,
Calif. 95060. Circle No 331

Utility develops
screen-oriented software

The Smartscreen utility for use with
Apple Pascal simplifies the development
and use of screen-oriented software. To
create a form, a user just types the form
on the screen as he wants it to appear in
his application. Major features of
Smartscreen include flexibility in defin-

DATA SET

FOR
EIA CABLE

And ALL Your Other
Interface Needs!

Data Set for all types of cable and

EIA RS-232 Cables

Regular Fire Resistant
25 conductors

East

722 Danbury Road

Ridgefield, Connecticut 06877
(203) 438-9684 TWX-710-467-0668

They don’t call us “The Company with a
Lot of Connections” for nothing! Call on

connectors, pinned to your specifications
—ribbons, co-ax, twin-ax, Telco, compatibles
for DEC, H-P, Timeplex...to name just a few.

25 conductors, all connected $16 plus 60¢/foot
Now! Fire Resistant Insulated RS-232-C Data Cable
meets NEC 725 Class 2 fire code standards for
running through open plunums without costly
conduit. Regular or Extended Distance Cables.
..... $16.50 plus $2.75/foot

d Call or write for information and new catalog
S The Company with a lot of Connections
C C Data Set Cable Company Inc.

West

3001 Contract Avenue
Las Vegas, Nevada 89101
(702) 382-6777

CIRCLE NO. 139 ON INQUIRY CARD
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bt '~ Miniature coreless
DC motors with
| maximum torque!

Namiki mini-motors are precision engineered
with unique Naminet® rare-earth cobalt mag-
nets. They provide high performance, low inertia
and minimal current consumption. Other fea-
tures are ultra-smooth, quiet operation and
longer motor life. The motors come in standard
sizes from 10 mm (.394 ") to 22 mm (.866 ") dia.,
provide 3,900 to 31,000 RPM. Interchangeable
gear boxes are available for lower RPM’s and
higher torque. Write today for a free catalog.
Namiki Precision Jewel Co., Ltd., 15 Essex
Road, Paramus, N.J. 07652. Or call us at 201-
368-8310.

NAMIKI

CIRCLE NO. 140 ON INQUIRY CARD
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ing edit masks for each input field; a
one-stroke help screen for each field; the
ability to read a field as integer, real or
string; and a single procedure to blink or
reverse a field or screen area.
Smartscreen supports 40- or 80-
character displays and requires 5K bytes
of memory. Price is $75 in single-unit
quantities. Smart Systems Inc., 499
Sulky Lane, Frederick, Md. 21701.
Circle No 332

Package links
IBM PCs, DEC minis

The pc-Link software package pro-
vides terminal compatibility between
IBM Personal Computers and Digital
Equipment Corp. minicomputers. With
the Ppc-Link software, an IBM PC
emulates DEC private and ANSI
X3.64-1977 standards. PC-Link accesses
a full range of DEC software through the
PC including editing, electronic-mail,
forms-management and system-
monitoring facilities. PC-Link features
text file transfer and a redesigned
keyboard and function-key layout. Price
is $40. Screenware Corp., P.0. Box
3662, Nashua, N.H. 03061.

Circle No 333

Communications software
for design workstation

The VTERM software package works
with the vendor’s DASH-1 schematic
designer to transfer electronic schemat-
ic data from an 1BM Personal Computer

MINI-MICRO SYSTEMS/September 1983

to DEC VAX or PDP-11 systems. (The
DASH-1 converts an IBM PC into a
low-cost workstation that automates
circuit and schematic design of systems
composed of ICs and discrete compo-
nents.) VTERM allows the IBM PC to
emulate a DEC VT100 terminal so that
schematic data captured by the DASH-1
can be transferred to the DEC

mainframe for processing and passed to
other CAD/CAM systems or for central
data storage. Data on screen or residing
in the DEC host can also be loaded onto a
PC diskette or printed on the PC printer.
VTERM is priced at $200. FutureNet
Corp., 21018 Osborne St., Canoga Park,
Calif. 91304. Phone (213) 700-0691.
Circle No 334
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HANDS-ON TRAINING

A complete Curriculum for:
End Users Management Applications Staff Technical Support

*Including hands-on training workshops
+Savings for consecutive seminar dates

CALL FOR DETAILS ON:

WASHING- SAN FRAN- NEW YORK/ | TUI- SEQUENCE
COURSES TON, D.C. BOSTON CISCO CHICAGO | TORONTO |TION TUITION+
UNIX Overview Aug 9 Aug 9 Aug 23 Jul5 Jul5 $ 225
Sep 27 Sep 27 Oct11 Sep 6
Nov 8 Nov 1 Nov 15 Oct 18 $ 860
Dec 6
UNIX Aug 10-12 Aug 10-12 Aug 24-26 Jul 6-8 Jul 6-8 $ 735
Fundamentals Sep 28-30 Sept 28-30 Oct 12-14 Sep 7-9
for Non- Nov 9-11 Nov 2-4 Nov 16-18 Oct 19-21
Programmers* Dec 7-9
Aug 15-17 Aug 15-17 Aug 29-31 Jul 18-20 Jul18-20 |[$ 735
Fundamentals Oct 3-5 Oct 3-5 Oct 17-19 Sep 12-14
for Nov 14-16 Nov 7-9 Nov 28-30 Oct 24-26 $1125
Programmers* Dec 12-14
Shellas a Aug 18-19 | Aug18-19 Sep 1-2 Jul21-22 Jul21-22  |$ 490
Command Oct 6-7 Oct 6-7 Oct 20-21 Sep 15-16
Language* Nov 17-18 Nov 10-11 Dec 1-2 Oct27-28
Dec 15-16
‘C’ Language Aug 22-26 Aug 22-26 Sep 12-16 Jul 25-29 Jul25-29 [$1225
Programming* Oct 10-14 Oct 10-14 Oct 24-28 Sep 19-23
Nov 28- Nov 14-18 Dec 5-9 Oct 31
Dec2 Nov 4
Shell Aug29-30 | Aug29-30 Sep 19-20 Sep 26-27 Aug 1-2 $ 490
Programming* Oct 24-25 Oct17-18 Oct 31- Nov 7-8
Dec 5-6 Nov 28-29 Nov 1 $1125
Dec 12-13
Using Aug 31- Aug 31- Sep 21-23 Sep 28-30 Aug 3-5 $ 735
Advanced Sep 2 Sep 2 Nov 2-4 Nov 9-11
UNIX Oct 26-28 Oct 19-21 Dec 14-16
Commands* Dec 7-9 Nov 30-
Dec 2
UNIX Sep 12-16 Sep 12-16 Aug 15-19 Oct 3-7 Aug8-12 (%1375
Internals Oct 31- Oct 24-28 Sep 26-30 Nov 14-18
Nov 4 Dec 5-9 Nov 7-11
Dec 12-16

™UNIX is a trademark of Bell Laboratories

e VIDEO-BASED COURSES
¢ IN-HOUSE SEMINARS

To reserve your seminar space now or for additional information, call:
(800) 621-3155 or in lllinois (312) 987-4000 8:30-5:00 central time.

COMPUTER

Computer Technology Group UNIX seminars are
presented by experts experienced in teaching UNIX
as well as in designing and implementing
UNIX-based systems.

Telemedia, Inc.

310 S. Michigan Ave., Chicago, IL 60604

COMPUTER TECHNOLOGY GROUP
Our business is UNIX training.

TECHNOLOGY
GROUP

CIRCLE NO. 146 ON INQUIRY CARD

273



New Products

System integrates
many facilities

The Metafile software system inte-
grates database-management, word-
processing, spread-sheet, report-
generation, communications and
application-development facilities under
a single language. With Metafile, a user
can prepare reports, menus, docu-
ments, data-entry forms, letters, spread
sheets and procedures; merge data with
text to generate reports and mailing
lists; link spread sheets to data files or
other spread sheets; combine informa-
tion into multiple-screen windows to
form composite reports; and generate
custom applications for a wide range of
needs. Interactions can be inpromptu
through the keyboard or programmed.
Function menus and prompt-assisted
commands make Metafile easy to learn
and use. Metafile runs on an IBM PC
with 64K bytes of RAM and at least one
320K-byte floppy disk drive. Price is
$1995 in single-unit quantities. Sensor-

SOFTWARE

based Systems, Olmstead Federal
Building, Chatfield, Minn. 55923.
Circle No 335

Assembler is compatible
with 8086/8088 processors

Designed to process the full struc-
tured assembly language specified by
Intel, the model AsM87 relocatable
macro assembler is compatible with
Intel’s 8086 assembler and supports the
8087 chip. The assembly language
processed by this assembler features
high-level constructs, code macros and
structured data types. The assembler
features relocation, user-specified seg-
ment names, symbolic and relative
addressing, forward references, com-
plex expression evaluation and cross-
reference listing. The assembler can
generate data in several number-based
systems as well as ASCI character
codes. The program is written in
FORTRAN 1V for compatibility with most
popular host computers. Price is $2200

including a linking loader. Microtec,
P.0. Box 60337, Sunnyvale, Calif. 94088.
Circle No 336

Database manager
runs on IBM PC

Intended for design and development
of business and management applica-
tions, the Quad-PC relational database-
management system runs on an IBM
Personal Computer under the PC-DOS
operating system. It supports color
displays for data-entry screen defini-
tion, menus and reporting. The package
performs mathematical calculations,
handles database updates and generates
reports, accessing as many as 10 data
files at once. Files can be indexed on key
values or record locations. Users can
design data-entry screens interactively,
defining the placement and characteris-
tics of field prompts, fields and literals.
$695. QuanTecka Research Corp.,
6902 220th Southwest, Mountlake
Terrace, Wash. 98043. Phone (206)
771-2488. Circle No 337

CROSS DEVELOP
68000 SOFTWARE
ON YOUR VAX OR PDP-11

The OASYS 68000 Cross Assembler
Development System

Cross Reference

OPERATING ENVIRONMENTS e Virtual
A e (e e e A

® DEC VAX/VMS or UNIX °
e DEC PDP-11 RSX-11M or

PRICE

e Binary License $3,000 °
e Source License $10,000

OASYS, Inc.
60 Aberd

0

Relocatable or
modes; 16 sections
Include facility
Multiple input files
30 character symbols
memory
table (25,000+ symbols)
Full macro capability with
argument substitution
UNIX e Conditional assembly

o Compatible S format load
file form-can be down
line loaded to 68000
Interfaced with White-
smith’s C and Pascal
e Maintenance $360/year e Written in C

PACKAGE CONTENTS FEATURES
R L MR

e Cross Assembler .

e Linker

e Librarian

L ]

CALL OR WRITE FOR MORE INFORMATION:

absolute

)

MSI's PCT-100

symbol

DEBUGGER.

|5 M| Office Automation Systems

VAX, PDP 11, and RSX-11M are trademarks of Digital

Ave. Cambridge, MA 02138
Phone: (617) 4914180

Telex: 499-2218

c

UNIX Is a trademark of Bell Laboratories.
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POWER READY

1S A CONF|GURABLE
PROTOCOL AND DATA' TRANSLATOR WHICH CAN PROVIDE:

TERMINAL OR PRINTER EMULATION
DEC orR IBM SYSTEM COMPATIBILITY
MACRO-FUNCTION KEYS
"TYPE-AHEAD" AND DATA BUFFERING
BAUD RATE CONVERSION

HANDSHAKE PROTOCOL TRANSLAT ION
(e.a. CTS/RTS.

THE PCT-10@ CONFIGURATION IS EASILY ENTERED AND
MODIFIED USING A BUILT-IN EDITOR.

PROGRAMMABLE
COMMUNICATIONS
TRANSLATOR

TRV,

Per-t00

IN-LINE RS-232

XON/ XOFF)

COMPILER, AND

CODING TRANSLATION ALGORITHMS IS
SIMILAR TO PROGRAMMING A CALCULATOR.

WITH POWER SUPPLY AND CASE., THE PCT-100 1s $398
FOR SINGLE UNIT QUANTITIES.

cMetﬁou{ :SHL[‘EITZL [/n:u'z/)o 1af5c{

19751 SOUTH LAKESHORE BOULEVARD
EucL 1D, OHIO 44119

(216) 531-0404
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DOCUMENTED BUYING POWER

Mini-Micro Systems documents buying power. We've compiled a
database of over 13,000 buying centers which enables us to produce
two of the most comprehensive reports available anywhere.

These reports define and detail the buying activity among computer
resellers (third party OEMs) and sophisticated end users. If you're
competing in this market, you need to know who is buying what
equipment and why. Our reports will help you. We document
computer buying power. And detailed knowledge is power.

e e o P TN T L= ORGS0 T L A T PSR S TR LT Y e A e N AT

Mini-Micro Systems’ 12th Annual
Mini-Micro Market Report presents a
collection of perspectives allowing
the reader to see how computer
manufacturers fare by:

e System groupings (microcom-
puter systems, mini systems,
supermini etc.)

® Price categories

® Site penetration

® Primary vendor status (and the
reasons why)

The Mini-Micro Market Report also
includes purchasing data on:

e Fail-safe systems
e Database management systems
¢ Networking

CIRCLE NO. 149 ON INQUIRY CARD

12th ANNUAL

MINI-MICRG COMPUTER

MARKET REPORT

1982/1983

MINI-MICRO PERIPHERALS

MARKET REPORT

Mini-Micro Systems’ Mini-Micro
Peripherals Market Report covers
purchasing activity of computer
peripherals. This report includes:

e Disk Drives

® Printers

® Add-in Memory

* Media
Floppy Disks
Computer Tape -
Printer Ribbon

® Tape Drives

e Terminals

* Modems

e Computer bus standards

® Computer operating systems

These reports are a must for executives marketing computer products

Check enclosed [

Please send me the following report(s).
[ Mini-Micro Systems Mini-Micro Computer Market report ($695.00)
J Mini-Micro Systems Mini-Micro Peripherals Market Report ($395.00) | Mini-Micro Systems
[J Special offer—both reports ($895.00)
Bill me [J

Mail to:
Publishers Office

221 Columbus Ave.
Boston, MA 02116

Name

Company

Address

City

State

Zip

Telephone



New Products

Ethernet protocol package
for DEC computers

The Network Systems protocol pack-
age runs on or with DEC PDP-11 and
VAX-11 computers under the UNIX,
RSX-11 and VMS operating systems. The
package is said to be compatible with
many Ethernet controllers and to
implement Xerox’s Internet Transport
Protocol and Remote Procedure (Couri-
er) Protocol. It enables an application
programmer to name, locate and use
high-level processing services in a
distributed environment. Host- and
controller-resident versions are offered.
The package features a C language
interface, multi-user access and trans-
parent packetization and de-packetiza-
tion. Price is $4500 per copy for as many
as four copies; additional copies are
priced at $2500 each. Associated
Computer Consultants, 720 Santa

SOFTWARE

CAD option for the IBM PC

The Vector Sketch CAD software
package for the 1BM Personal Computer
is suitable for business-graphics, space-
planning, construction, architectural,
mechanical-design and electrical-design
applications. Vector Sketch enables an
operator to input drawings by entering
data via a digitizer. Vectors are
displayed on the graphics monitor and
can be stored on disk, plotted in sizes as
large as 24 X 36 in. or printed on a
dot-matrix printer. The software sup-
ports HP 7000 series plotters and Epson
dot-matrix printers. Drawings can be
freely traced or made from simple
components such as lines, circle, arcs
and boxes. Drawings and symbols can
be annotated with text of any size and
inserted at any point. Other features
include a zoom facility, rubberbanding
and alignment of objects to grid

Corp., 1055 First St., Rockville, Md.,
20850. Phone (301) 279-9550.

Circle No 339

Project manager runs on
HP-3000 computers

Designed around an interactive
relational database-management sys-
tem, the ProjectALERT project-
management system provides nontech-
nical users of HP’s HP-3000 computers
with a means for planning, scheduling,
monitoring and controlling projects
based on work-breakdown structures.
PERT and Critical Path Method tech-
niques can be used to build project
networks. Milestones are defined in
Gantt charts. The package also features
use of color graphics and libraries for
storing networks. $12,000. Computer

Barbara St., Santa Barbara, Calif. boundaries or to the nearest vector. Resources Inc., 5333 Betsy Ross Dr.,
93101. Phone (805) 963-4907. Prices start at $2995 including a Santa Clara, Calif. 95054. Phone (408)
Circle No 338 0.001-in.-resolution digitizer. GTCO 980-9898. Circle No 340

L]

Add IBM Format-Gompatible b
i Where
Magnetic Tape To Any To Turn
Next?

RS-232 Port
IBEX STC-100

ape drives to any
mini or micro computer

Full read/write capability

Call-detail recording

_ Write, phone or TWX
. for information

With The

Plug-In 2" mag.

Data logging

160

(213) 709-8100
TWX: 910-493-2071

Turn To
Mini-MicroSystems

Career
| IBEX COMPUTER CORP. Oppgrtumtles
Chatsworth, CA 91311 Section
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za IDC introduces the new

MICRO COMPUTER GUIDE

now

. . .a detailed product review providing

head-to-head feature comparisons of every
significant micro computer on the market today!

¢ includes every
major vendor!

Published by International Data Corporation
(IDC) for its continuous Micro Computer
Research Program, GUIDE SERIES, the
over 300-page MICRO COMPUTER GUIDE

e over 300
configurations!

Do you want to know how many systems with
at least 1MB of total storage are priced less
than $6,000?

The GUIDE will show you every product in

is the most comprehensive competitive
review of microcomputers ever published. It
offers a wealth of valuable, hard-to-get
information—hands-on-facts when you need
them—in one convenient source!

The heart of The GUIDE features tabie after
table of product comparisons by:
* price
e storage
memory size
operating systems
CRT features (color, size, resolution)
micro processor
* number of users
plus, you'll get an alphabetical vendor direc-
tory, summaries of product offerings, detailed
pricing analyses and overall market posi-
tioning.
Do you need to know how many micro com-
puter products a particular vendor has on the
market?
The GUIDE will show you that vendor’s en-
tire product line. . . instantly!

that category and the exact selling

price. . .instantly!

What about color? What price should be on
a color option to bring a profit yet remain
competitive?

Find out in The GUIDE. . .instantly!

Let The GUIDE be your guide to
product planning, product selling,
product buying. . .

Manufacturers—you’ll be able to see exactly
what your competition is doing, where the
market niches are, which direction you
should be heading. The GUIDE is an ir-
valuable tool for your sales force, product
marketing and strategic product planning.

e post-COMDEX and

NCC updates!

Retailers/Dealers/Distributors/Wholesalers
—The GUIDE will help you decide which
products to stock, how to advertise features,
decide pricing adjustments and pricing
promotions.

Users—learn instantly what products are
available, what they do, who makes them,
how much they cost. The GUIDE can be a
crucial source for getting the overall perspec-
tive necessary for making the best buying
decisions.

The MICRO COMPUTER GUIDE is an ex-
clusive IDC publication, not available
elsewhere—a source filled with data it would
take you months to gather yourself—a report
you will refer to again and again throughout
the year, promising a multi-fold return on your
investment!

ORDER YOUR
COPY TODAY!

(discount given for
multiple copies. . .
see coupon below!)

The MICRO
COMPUTER
GUIDE contains
table after table
like this—will
become your
“Research Bible™'!

19

3
A
20
o A

Name

Yes! send me () copies of IDC's new MICRO COMPUTER GUIDE
immediately! | understand the price for the first copy is $395 and $125 for
each additional copy.

Title

Organization

Address

= Telephone

City

State Zip.

[] Please bill me $.

[J I have enclosed a check or purchase order in the amount of $

for more information contact Ellen Levin, Product Manager, Guide Series,
International Data Corporation, 5 Speen St., Framingham, MA 01701,
. i_61 7-872-8200.
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New Products

SUBASSEMBLIES

Laser bar-code reader is
for industrial applications

The model 9500 laser reader for
industrial bar-code applications is de-
signed to work with the vendor’s Laser
1600 hand-held scanner. It features a
100-percent duty cycle, three industrial
operation modes and user-configurable
communication protocols. It can be
connected in series with a CRT terminal
or operate as a stand-alone unit or in
multiple mode with the vendor’s model
9160A port concentrator. It has two /0
ports, each with switch-configurable
RS232C, RS422 and 20-mA current loop.
Users can configure the 9500 for
point-to-point communications or ACK/
NAK handshake or poll select protocols,
and error-checking and automatic
retransmission are available. The host
computer can activate the 9500’s
front-panel audio jack to provide audible
verification of data acceptance.

The Laser 1600 scanner combines
impact tolerance with a retrodirective
helium-neon scanning system. The fully
sealed Laser 1600 is resistant to damage
from rain, water spray, dust and oil
mist. It has a scan rate of 40 scans per
sec. and can read bar code on nonrigid,
uneven or curved surfaces. The Laser
1600 can scan low-density bar codes at
distances as far away as 12in. and can
read higher density codes employing 7.5
mil bars (9.5 cpi Code 39) at distances as

Plug-in processor allows
PDP-11s to execute CP/M

The UCP-11 plug-in processor allows
off-the-shelf cCP/M programs to be run on
Digital Equipment Corp.’s PDP-11
computers without modification. To
activate CP/M on the DEC terminal, the
supplied CP/M task is invoked under the
DEC computer’s operating system. A list
device and as many as four disks, either

278

Intermec’s model 9500 laser reader and
the Laser 1600 hand-held scanner are
suited for shipping and receiving, warehous-
ing, work-in-progress, quality-control and
package-tracking applications. Designed for
use in harsh environments, the Laser 1600
has shock-mounted internal components and
an impact-absorbing rubber strip around the
outside of the housing.

far away as 6 in. For operations in which
fixed mounting of the scanner is desired,
the model 9500 can remotely trigger the
model 1600.

Single-unit prices are $1095 for the
model 9500 without the scan head and
$1595 with the Laser 1600 scanner.
Intermec Corp., 4405 Russell Rd., p.o.
Box c-N, Lynnwood, Wash. 98036.

Circle No 341

CP/M disks or DEC files, can be specified.
The cP/M programs are executed
independently of the PDP-11 processor;
the host is called upon only to perform
1/0 requests. The ucp-11 package
includes the plug-in card that contains
as many as three z80 subsystems. Each
780 subsystem includes a Z80 micro-
processor with 64K bytes of RAM, a
serial line interface channel for mulit-
plexed or dedicated operation and a
high-speed interface to the PDP-11
memory. In addition, the ucCPp-11
package contains a CP/M license with
supplied utility programs, a PDP-11 task
for executing cp/M and a file-transfer
utility to interchange DEC and CP/M
files. Price is $1495 in single-unit
quantities. Logicraft Inc., P.0. Box
3475, Nashua, N.H. 03061.

Circle No 342

Video terminal controller
emulates DEC VT100

The model MK8801 CRT-80E video
terminal board is a microprocessor-
based video terminal controller system
that emulates the DEC vT100 terminal.
The card features several enhancements
to the standard vT100 specifications
including a printer channel, protected
fields, seven European character sets, a
built-in ASCII character set, 16 user-
defined characters and a 120- X
132-point graphics standard. The board
supports the RS170 composite-video and
discrete-video/sync formats. Other fea-
tures include a programmable-font
PROM for as many as 768 characters,
keyboard-programmable user options
stored in EAROM and five programmable
attributes on a per-character basis.
Single-quantity price is $456. Mostek
Corp., 1215 W. Crosby Rd., Carrollton,
Texas 75006. Circle No 343

Digital display module
accepts ASCIl commands

Designed for systems that require
graphic output during remote opera-
tion, the model 1346A is a digitally
interfaced display that can accept AsCII
commands from a desk-top or main-

frame computer via the HP-IB
(IEEE-488) interface. Because the
1346A’s interface language is HP-GL, the
software and firmware that drive the
1346A can also drive the HP-GL plotters.
The 1346A features 1513- X 2048-pixel
resolution. It has internal character
generation with five selectable charac-
ter sets and four programmable
character sizes and orientations. It also
provides four programmable line types,

MINI-MICRO SYSTEMS/September 1983



a plot mode and four programmable
beam velocities. The four program-
mable writing speeds can be combined
with three programmable intensities to
provide as many as 12 intensity levels.
Other features include an 8K X 16
bit-refresh memory, self-test and two-
port 1/0 architecture. Price is $4250 in
single-unit quantities. Hewlett-
Packard Co., 1820 Embarcadero Rd.,
Palo Alto, Calif. 94303. Circle No 344

Graphics emulate
Tektronix 4010/4014

The S$G-900 graphics board field-
installable upgrade for TeleVideo 925
and 950 terminals uses the standard
TeleVideo 925/950 interface and fea-
tures Tektronix 4010 and 4014 emula-
tion. The Tektronix 4014 emulation
mode features 660- X 250-dot resolution
on an 8- X 5-in. screen, large
addressable plot area (4096 X 4096),
vector variation (dot/dash lines), full-
page break, point plot, vector plot,
incremental plot and Tektronix Plot 10
compatibility. The $G-900 also features
two pages of independent memory,
vector and raster graphics capabilities
and a DEC graphics printer interface.
Price is $1095 in single-unit quantities.
Selanar Corp., 4212 N. Freeway Blvd.,
Sacramento, Calif. 95834.

Circle No 345

Add-in memory boards
come in three versions

The model TMM40020 high-density,
Multibus-compatible dynamic RAM mod-
ule features a 197-nsec. access time and
303-nsec. cycle times. Offered in 128K-,
256K- and 512K-byte versions with or
without parity checking, the TMM40020
operates in an address space as large as

MINI-MICRO SYSTEMS/September 1983

16M bytes and supports word transfers
as well as high-, swap- and low-byte
transfers. The lower and upper memory
addresses are independently selectable
in 4K-byte sections. The user can also
select 256-bit or 4K-byte 1/0 and a 20- or
24-bit address bus. Other features

include LEDs to indicate an error
condition and optional battery backup
and ROM overlay. In 10-unit quantities,
prices range from $860 to $1669 each.
Texas Instruments Inc., Semiconduc-
tor Group, P.0. Box 401560, Dallas,
Texas 75240. Circle No 346

VMEDbus

MEMORIES

512K BYTES NOW....
2M BYTES LATER

Compatible with the VME/10 micro-
computer system and MVMEZ210
memory board, the MM-6000D is a
high density memory that can employ
either 64K or 256K DRAMs. A jumper
option selects either 64K or 256K
DRAM operation.

Reliability is ensured by burn-in and
running memory diagnostics that
check operation for 48 hours while
temperature-cycling boards between
0 and 65°C.

FEATURES

e Capacity:
512K, 256K, 128K Bytes (64K DRAM)
2M, 1.5M, 1M Bytes (256K DRAM)

e Cycle Time: 330 nsec

e Access Time: 210 nsec

e Parity generation and checking

e Module selection on 1000 bound-
aries in the 16M bytes address field

e Single +5V supply

e Jumper option for battery backup

e |-year warranty on parts and labor

First in add-in memories for microprocessor systems

1ICro

9436 Irondale Ave.
Chatsworth, California 91311

=lemory
nc

Telephone: (213) 998-0070
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New Products

Industrial I/O system is
parallel addressable

The SRP24 is a 24-channel 1/0
peripheral that provides an optically
isolated, industrial-level, contact-
sensing and load-switching interface for
common control computers. Each SRpP24

SUBASSEMBLIES

supports as many as six Quad Pak 1/0
modules. As many as 64 SRP24s can be
connected to the host computer on the
same 50-line ribbon cable for as many as
1536 channels of control. The address of
each SRP24 unit is set with on-board
jumpers. The 24-line communication bus
transfers 3 bytes of information, 1 byte

Old Way

documents.

spreadsheets.

writer’s cramp.

DEC USERS e DEC USERS e DEC USERS

Try The Saturn Way

Type and retype letters,
documents and manuals.

File and often retrieve

Eventually generate nifty

Get charts, graphs, and

Saturn Ties It Together

Our programs work as a system so you can smoothly integrate a wide
variety of applications to get total control of your business.

Saturn Way

A —wp
Gets your documents out

faster and makes editing a
snap.

A — Base
Gives you fast access to your

data and produces accurate
reports and form letters.

J — Calc

a2
Provides a wide range of
functions and speedy response
to make the most complex
spreadsheets simple.

4 — Graph

Aut/omatically draws bar, pie,
line, histogram, ghant, log . . .

SATURNE®

Saturn Systems, Inc.

6875 Washington Avenue South, Minneapolis, Minnesota 55435
(612) 944-2452 or TELEX 290322, SATURN EDNA

TOLL FREE 1-800-328-6145

Let us show you how Saturn can make a difference for your business.
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each for address, data and control. The
SRP24’s communications port is compati-
ble with the 24-line P10 ports of most
common microcomputers including Mul-
tibus, Microbus, STD bus, DEC and
others. Price is $350 in single-unit

quantities. Adatek, P.0. Box 1339,
Sandpoint, Idaho 83864.
Circle No 347

Color monitor is
IBM PC compatible

The model JC-1216DFA RGB color
monitor is compatible with the vendor’s
PC-8000, PC-8800 and IBM PC home
computers. Its 12-in. diagonal CRT
screen features a resolution of 640 dots
horizontally and 240 lines vertically at
60 Hz or 640 dots horizontally and 280
lines vertically at 50 Hz. Easily
accessible brightness, horizontal-hold
and vertical-hold controls are provided.
The monitor weighs less than 5 lbs. and
measures approximately 16 x 13 X 14
in. for easy portability. Single-unit price
is less than $500. NEC Home
Electronics USA, 1401 Estes Ave., Elk
Grove Village, Ill. 60007.

Circle No 348
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Color graphics controller
has four modes

The ANC-7850 color graphics CRT
controller can be used in video systems
in which data on a raster-scanned color
monitor are desired. This STD bus-
compatible card generates all necessary
video, control and synchronization
signals and controls the storage,
retrieval and refresh of display data in
the on-board 16K-byte memory. The

unit features four video display modes:
graphies I, graphics II, multicolor and
text. The text mode provides =24
40-character rows in two colors. The
multicolor mode provides an unrestrict-
ed 64 X 48 color-dot display using 15
colors plus transparent. The graphics I
mode provides a 256- X 192-pixel display
for generating pattern graphics in 15
colors plus transparent. The graphics II
mode, an enhancement of the graphics I
mode, generates more complex color
and pattern displays. Single-unit price
is $344. Antona Corp., 13600 Ventura
Blvd., Sherman Oaks, Calif. 91423.
Circle No 349

Floppy disk controller
handles eight drives

The ADs Octafloppy floppy disk
controller is an s-100-compatible slave
card that provides as much as 9.6M
bytes of on-line storage via two strings
of four drives. It controls 5%- or 8-in.,
single- or double-density, single- or
double-sided drives using Western
Digital's wD2797 single-chip controller
and companion DM1883 DMA controller.
It appears to the host computer as 16 1/0
ports with optional extended device
addressing. Programmed 1/0 or tempo-
rary master access transfers as large as
64K bytes can be performed anywhere in
the 16M-byte address space. An
on-board wait-state generator allows
the floppy disk controller to be used in
systems with an 8-MHz bus. Interrupts

MINI-MICRO SYSTEMS/September 1983

for transfer complete and error condi-
tions are optional. Software drivers are
provided for cp/M 2.2, 0s8-9 and FLEX.
Single-unit price for the assembled and
tested version is $495. Ackerman
Digital Systems Inc., 110 N. York Rd.,
Suite 208, Elmhurst, Ill. 60126.
Circle No 350

Norm De Nardi Presents:

The Source for your Computer Needs
The show that offers OEM'’s and sophisticated end-users a look at:

O graphics/CAD CAM O peripherals
O data communications equipment 0O computer systems

All Under One Roof!!

Held at the beautiful new Red Lion Inn and Convention Center, near the San
Jose Airport, the show will feature over 100 exhibits from the leaders in the
computer industry and will offer comprehensive sessions on such subjects as:
Comprehensive Seminars!

O Software for the OEM

O Venture capital strategies

O Product marketing & distribution

O Robotics

O Advanced disc technology
0O UNIX applications

O Graphics/CADCAM

Date: October 5-6, 1983
Time: 10:00 am.-5:00 p.m.
Place: Red Lion Inn c
2050 Gateway Place forg g or ,,
San Jose, CA = /nv,'[gf/’b
),

A m Norm De Nardi Enterprises

289 So. San Antonio Road, #204, Los Altos, California 94022 (415) 941-8440

CIRCLE NO. 153 ON INQUIRY CARD
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New Products

USING YOUR
IBM PERSONAL COMPUTER |

IBM PC users’ guide
covers BASIC

“Using Your IBM Personal Computer”
by Lon Poole instructs readers how to
use PC-DOS and start application
programs. It also covers BASIC pro-
gramming and built-in utilities for the
BASIC programmer. The book details
keyboard input, video display screen,
printer output, disk files, graphics and
sound. 326 pages. $16.95. Howard W.
Sams & Co. Inc., 4300 W. 62nd St., P.0.
Box 7092, Indianapolis, Ind. 46206.
Phone (317) 298-5400. Circle No 351

Report focuses on
array-processor market

This report focuses on the state of the
array-processor market and its project-
ed trends for growth, products and
competition. The 90-page report in-
cludes graphics, charts and tables.
$3500. Business Development Group
Inc., P.0. Box 3044, Stanford, Calif.
94305. Phone (415) 941-4001.

Circle No 352

Bibliography lists
276 new books

The 16th edition of the Annual
Bibliography of Computer-Oriented
Books lists more than 1200 books from
170 publishers. The bibliography sepa-
rates the books into 61 categories and
catalogs them according to type
(reference, textbook, handbook) and
style of presentation (programmed
instruction, case study or narrative).
All introductory books published before
1980 are deleted from this year’s
edition, and 276 new books are added.

282

LITERATURE

Copies of the bibliography are priced at

$5 each. Computing Newsletter, Box

7345, Colorado Springs, Colo. 80933.
Circle No 353

Primer on C details
how to write programs

Written for computer hobbyists and
professionals, The ¢ Primer by Les
Hancock and Morris Krieger examines
the ¢ language, demonstrates how to
read and write programs in € and shows
how the language can be used as an
alternative to other high-level lan-
guages. This guide illustrates program-
ming techniques. It presents step-by-
step instructions for such procedures as
writing declarations; specifying data
types; manipulating the control struc-
tures; and using pointers, arrays and

structures. Single-copy price is $14.95.
Byte Books/McGraw-Hill Book Co.,
1221 Avenue of the Americas, New
York, N.Y. 10020. Circle No 354

Graphics software tools
described in brochure

DI-3000 device intelligent graphics
software tools are outlined in a
four-page, color brochure. The brochure
includes explanations of device intelli-
gence, modularity and networking,
corporate-wide standardization and doc-
umentation and customer service. The
brochure, which also includes sample
graphic images, lists key features of the
software and compatible machines and
devices. Precision Visuals Inc., 6260
Lookout Rd., Boulder, Colo. 80301.

Circle No 355

—

Directory lists suppliers
of micro products

The 207-page Microcomputer Mar-
ket Place 1983, First Edition, helps

products and services. The book lists
software publishers, software distrib-
utors, suppliers of microcomputer
products, manufacturers of microcom-
puter systems, software developers
and consultants and publications and
associations serving the microcom-
puter field. Most of the book is
concerned with software. Following
the directory section on software
publishers, 12 chapters index soft-
ware packages according to hard-
ware/operating system compatibility
and business, home, recreational,
educational, scientific, utility and
special applications. Within each
broad catagory, specific applications
are identified, and the names of
companies that publish software for
each application are listed alphabeti-
cally. Suppliers of microcomputer
products are similarly indexed accord-
ing to the type of hardware peripher-
als that can be added to a
microcomputer system such as
boards, disks, disk drives and
modems. Completing the book is a
1983 calender of events and meet-
ings. Single-copy price is $75. Gale

R Oy

LITERATURE THAT COSTS

readers locate microcomputer-related

|

Research Co., Book Tower, Detroit,
Mich. 48226. Circle No 356

Catalog describes more
than 10,000 packages

The Software Catalog is a continu-
ously updated reference service for
information about the availability,
price, applications and compatibility of
packaged software. Each spring and
fall edition of The Software Catalog
describes more than 10,000 software
packages. In addition, summer and
winter updates are available. The
catalog indexes software by computer
system, operating system, program-
ming language, microprocessor, sub-
ject and application and key words
and program names. The indexes are
cross-referenced with a unique Inter-
national Standard Program Number
that allows a user to start from any
known reference point. The indexes
are indicated by tabs on the page
edge and descriptive running heads.
An earlier edition of The Software
Catalog was published as The
International Software Directory. Two
versions are available: one for
microcomputers and one for minicom-
puters. Single-copy prices start at
$69. Elsevier Science Publishing
Co., 52 Vanderbilt Ave., New York,
N.Y. 10017. Circle No 357
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Mini-Micro
MARKETPLACE

A special section for advertisers of hardware, software and services.

READERS: Please c'ircle reader service numbers for additional information.

PC/FORTH"

Complete FORTH program development systems
for the IBM® Personal Computer. Packages
include interpreter/compiler with virtual memory
management, line editor, custom screen editor,
assembler, decompiler, utilities, file and record
access modules, and many demonstration pro-
grams. 150 page user manual. . . . .. $100.00

Software floating point, Intel 8087 support, color
graphics extensions, and target compiler avail-
able at additional cost.

Specify PC-DOS or CP/M-86®. One disk drive
and 48 kbytes RAM required. Software supplied
on 5% inch single sided soft sectored double
density diskettes.

Laboratory Microsystems
4147 Beethoven Street
Los Angeles, CA 90066
(213) 306-7412

18M is @ registered Irademark of Intemational Business Mochines Carp.
CP/M is o registered trademork of Digital Reseorch, Inc.

CIRCLE NO. 201 ON INQUIRY CARD

Serial QUINNIIRY Paralle!

PRINTERS!
PLOTTERS!
PUNCHES!
ROBOTS!

Convert What You Have
To What You Want!

* RS232 Serlal
* 8 Baud Rates
* Latched Outputs

* Centronics Parallel
* Handshake Signals
* Compact 3y, x 4% x 1%

No longer will your mrlghor-l cholces be limited by the

of port you have avallable! Our new High Performance
Series Converters provide the missing link. Based on the
latest in CMOS !och»olo%y these units feature full baud
:m ufalocnon 10 19.2K, h-ndshulm signals to mulmln
ransfer led allow!
simplified installation. Oml the Model 770 (Ser/Pan ov
Model 775 (PariSer) Today!

Enpginserng ﬂ“y '89-'5
Sesclaier  Connector Option $10.00

CA Residents 8% tax
UPS Shipping $3.00

Butfer Products
Coming Soon!

1501-8 Pine Street
Post om: lml zm

@9 cALL (805) 487-1665 or 487-1666 ——
For FAST Delivery

CIRCLE NO. 202 ON INQUIRY CARD

SP-400 40 Column Printer
Syntest’s new thermal printer runs from 5
or 12VDC and 115 VAC with UL approved
power supply. Inputs include RS-232 and
20 mA loop. A forty character buffer is
standard along with serial input and pro-
grammable baud rate. Dimensions are
8.0" D x 445" W x 2.70" H. Panel
cutout size is 4.50” x 2.72". Price in
single quantity is $365.00 complete.

Syntest Corporation
40 Locke Drive, Marlboro, MA 01742
Tel. 617-481-7827 — TWX 710 390 7659

CIRCLE NO. 203 ON INQUIRY CARD

Like-new
products

For free catalog,
phone toll-free (800) 225-1008
In Massachusetts (617) 938-0900

Genstar REI Sales Company

CIRCLE NO. 204 ON INQUIRY CARD

(" CROSS SOFTWARE )
FOR
MICROPROCESSORS

COMPILERS PASCAL & C

ASSEMBLERS & META-ASSEMBLERS

LINKING LOADERS LIBRARIANS
INTERACTIVE SIMULATORS

8048 6800 1804 28 2650 e Portable
8051 6801 1805 280 F8

8080 6802 1806 28002 3870 e Affordable
8085 6805 2000 9900 Others

8086 6809 2901 9940 . i
- b Compatible
8088 1802 6500 99000 e Professional

These programs written in Pascal
and Fortran. will run on most mini

and mainframe computers e Source Licenses
for more information, contact:

—mioRoLEo

505 W. Olive Ave., Suite 325
P.O. Box 60337
Sunnyvale, California 94086

kphone:(doe) 733-2919 TLX: 4990808J

CIRCLE NO. 205 ON INQUIRY CARD

AUTOBOOT CP/M*

ID 80 SINGLE BOARD COMPUTER

Wl e ID 80 IS A 64K, Z-80
COMPUT® BASED COMPUTER WITH
ALL THE INTERFACES TO

DRIVE YOUR SYSTEM

WITH CP/M TO BOOT!

COMPLETE WITH
ON-BOARD VIDEO TERMINAL
FLOPPY DISK INTERFACE
TWO SERIAL 1/0 PORTS
THREE PARALLEL /O PORTS
EASY-TO-CONFIGURE BIOS

adps
1454 FIELDS DR
SAN JOSE, CA 95129
408 -446:9332

*CP/M is a trademark of Digital Research

CIRCLE NO. 206 ON INQUIRY CARD

To advertise call: Lorraine Marden, 617/536-7780.
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COMPLETE
68000 DEVELOPMENT TOOLS
FOR VAX/VMS*

Specialists in everything in computers and
peripherals. Aside from the Main Frames,

gl i MOTOROLA PASCAL —+ 68000

- . ; optimizing cross-compiler. . ... $2995
« CRT Displays e Disk Drives MOTOROLA cross object
« Printers « Key Boards library Bhildesl. | .o, 0. L $ 595
« Power Supplies MOTOROLA cross-linker.......... $ 995
. " VMS <«=» VERSADOSTYt
» |/O Expansion Kits 8T L [ o $ 695 SINGLE BOARD ARRAY PROCESSOR for

Multibus* computers. Key features include:
* Dual Port Access - to both program and
data memory ¢ Speed - 16 million opera-
tions per second ® Memory Mapped - 4K by

« PROM Programmers/Erasers

All products run in VAX native mode.

Developed in cooperation with Motorola
for guaranteed EXORMACS/VERSADOST 48 bit program memory and 8K by 24 bit data
compatability. memory ¢ Standard Routines - for FFTs,
“tm Digital Equipment Corp. ttm Motorola PSDs, correlations, deconvolutions and

digital filtering e Versatile — other routines

may be developed using Marinco’s
INCORPORATED

« Connector Assemblies

» Board Computers

« Microprocessors

* |Cs » LSlIs » Semiconductors

MARASM assembler Interger and Full
Floating Point operation. *INTEL™
MARINCO COMPUTER PRODUCTS
11760 Sorrento Valley Rd.

San Diego, CA 92121
(619) 453-5203 TELEX 69-7901

When inquiring, please specify
your requirements in details.

KAl SHOJI CORP.

1951 Colony Street, Mountain View, CA 94043
(415) 962-8080 Telex: 172933

CIRCLE NO. 208 ON INQUIRY CARD

CIRCLE NO. 207 ON INQUIRY CARD CIRCLE NO. 209 ON INQUIRY CARD

ADVANCED
COMPUTER
SYSTEMS:
THE RSX-11M+
SPECIALISTS

CM-300/Q22
22 BIT RSX-11M
& RSX-11M+ ENGINES

CM-300/Q@22 systems can be con-
figured with up to 1200MB of fixed

Introducing the

$89 MINI SWITCH

Now you can end the hassle of plugging and

unplugging data cables for just $89. The WTI Winchester disk, up to 4MB of main memory and up to 32 cPIM zaﬂ-A
ini i | itch terminals. System backup is provided by a DEC RLO2
betweon two AS232 dovices and & common | | | metable 10MB sk de ofmuty dandard e SINGLE BOARD COMPUTER

1/2" 1600 BPI microstreamer tape drive. Optional software
packages include accounts receivable/payable, payroll,
general ledger, order entry, mailing list, Fortran 77, FMS-11
and Basic +2.

Prices start at $23,357 for a complete, ready to run system
with a 300MB Winchester and a DEC RLO2. Delivery is 30
days ARO.

 On board video ® Wide line and thin line graphics
128K of RAM e Sasi interface ® Floppy disk controller
for up to four 5-1/4 or 8 inch drives, single/double den-
sity simultaneously ® 4 serial Enns ® Full Centronics
printer port ® Expansion bus ® Extended track buffer e

16K printer buffer ® DMA @ Compact size
4-6 weeks delivery
3750-00 §10.00 shipping
Call ACS. and let us configure a hardware/ software solu-
tion for your specific problems.

ﬂﬂ] ED western o
[ telematicinc. I

ADVANCED INSIGHT ENTERPRISES, CORPORATION
2 250 Prospect Street 2
2435 S. Anne S, Santa Ana, CA 92704 » (714) 979-0363 compuTER 73N Westem Ave. Site 12
: " e : = itham, hi 1 Los Angeles, CA 90004, (213) 461-3262

Outside California call tollfree (800) 854-7226 . O e achueetis 02154 Desler GEM: nematiora Inuiies Welcome

device such as a Modem and a Printer
sharing a Mini Computer by simply pushing a
button. (Switches pins 2 thru 8 and pin 20,
plus one spare switch for custom wiring.)

Call toll free for more information today!

CIRCLE NO. 210 ON INQUIRY CARD CIRCLE NO. 211 ON INQUIRY CARD CIRCLE NO. 212 ON INQUIRY CARD

PDBase is a relational database
for UCSD Pascal systems that is
designed for novice users as well
as systems analysts. Its command
interface allows ‘“‘English-like”’
interaction. Varied applications
can be created without writing a
single line of Pascal code.
PDBase provides for both data
security and data integrity. All
data fields stored are of variable
length for maximum access to
individual records.

Price: $245.00

VME BUS MODULES AND SYSTEMS

Are you looking for the 16 bit solution? Mizar has the
answer with single height (100 x 160 mm) VME bus
modules based on the 68000. And if you are looking for
alow cost software development system, Mizar has the
answer with the VME9S000 Software Development
System based on Mizar's single height VME bus
modules and CP/M-68K (tm). The VME9000 includes an
eight slot motherboard, a system controller, a 68000
CPU module, 128K dynamic RAM module, four serial
ports, two 5% " floppy disk drives, power supply, card
guides, enclosure, and CP/M-68K (tm) all for only
$3995.00. Witha CRT and a printer you are ready to go.
Call us for more info.

VDC-101 is an Intelligent Video Display
Controller card, a stand-alone Z80 based
24x80 character subsystem designed for
OEM applications. This board servesasan
interface between an ASCI| keyboard and
an EIA standard video monitor.

888 Lady Ellen Place
ﬂ ' Ottawa, Ontario
Canada K1Z 5 MI
TWX: 610-562-8967
dy-4 SYSTEMS INC. TEL: 613-728-3711

CIRCLE NO. 213 ON INQUIRY CARD

(CP/M-68K is a trademark of Digital Research.)

NE MIZAR 302 Chester St.,
Phone: 612-224-8941

. INC. Telex: 469542

St. Paul MN. 55107
CIRCLE NO. 214 ON INQUIRY CARD

IO'I‘C, Inc. .0 Sully

Laramie, WY 82070

L (307)721-5818

CIRCLE NO. 215 ON INQUIRY CARD

284

MINI-MICRO SYSTEMS/September 1983




Classified Ads

hardware

software

software

HEWLETT
PACKARD
Desktop & Mini
Computer
Products

SAVINGS ALL MODELS

98458/C 9000  Non-HP memory
9836A 9826A  and peripherals

CALL OR WRITE FOR FREE CATALOG

digisal resources inc.

Box 23051 Portland, OR 97223 USA
503-246-0202
International Sales Telex 360-143

MicroPERT®
Project Management
for Tektronix, IBM PC, XT
For information, call or write
SHEPPARD SOFTWARE COMPANY
4750 Clough Creek Rd.
Redding, CA 96002
(916) 222-1553

CIRCLE NO. 232 ON INQUIRY CARD

has anew HP 9000
and offers the following services:
PROGRAM CONVERSION
from HP and other computers.
SYSTEM DEVELOPMENT
especially graphics and interfacing.
COMPUTER TIME AVAILABLE
on our 9000 for your applications.
Box 7681 Houston 77270 713-869-3969

CP/SIM
SIMULATES CP/M ON VAX

eVAX NATIVE FILE SYSTEM
*FILE TRANSFER UTILITY

ICall 415-420-9579
Proto Systems &, o

CIRCLE NO. 231 ON INQUIRY CARD

CIRCLE NO. 233 ON INQUIRY CARD

CIRCLE NO. 234 ON INQUIRY CARD

This space should be
working for you.
For details call:
Linda Lovett
(617)536-7780

Copy
Deadline:

Space reservations and
advertising copy must

be received by the 10th
of the month preceding
the issue date. Camera-
ready mechanicals
must be received by the

15th of the month pre-

ceding the issue date.
For example, to appear
in the February issue,
copy must be received
by January 10; mechan-
icals by January 15.

publications

Exclusively

UNIX*
and C

Information

That's UNIQUE, the oldest and largest
monthly newsletter covering the UNIX*
and C marketplace

* product reviews/listings/prices

« applications/tutorials/indexes

 industry inside information

Full year, $54 ($66 foreign) - write, call or
circle reader service number for full
brochure and FREE sample copy

InfoPro Systems

Dept. MM - Box 33 - E. Hanover NJ 07936
(201) 625-2925
*UNIX is o trademark of Bell Laboratories
Formerly The UNIX Software List

CIRCLE NO. 235 ON INQUIRY CARD

SAVE $1,000s on DEC and
Data General minicomputers.
FREE catalog.

Newman Computer Exchange,
Box 8610-MMS, Ann Arbor, Mi
48107, (313) 994-3200.

CIRCLE NO. 236 ON INQUIRY CARD

F___-—_-—_-________--—_____________—-_—__—___—1

h—————————-—--—————————————————-——————————————

CLASSIFIED ADVERTISING ORDER FORM

Mini-Micro Systems classifieds reach more mini-micro people

Rates: $80.00 per column inch
There is no charge for typesetting classified listings. Plan approximately 50 average words to a column inch, 8 lines of
approximately 38 characters per line (3 inch maximum). Please send clean typewritten (double-spaced) copy.

Category: The following categories are available; be sure to specify the category you wish to be listed under:
Business Opportunities, New Literature, Selling, Buying, Trading, Seminars, Services, Software, Supplies & Acces-
sories. (Other categories may be employed at our discretion.)

Run this ad in (number issues) Reader Inquiry No. YES [ NO [
Adsize1col.wideby _______ inchesdeep Under
Check enclosed for $ (Pre-paid orders only)

(category)

Signature

Name Title

Company Telephone No.

Address

City State Zip

MAIL TO: Linda L. Lovett, Classified Advertising, Mini-Micro Systems,
221 Columbus Ave., Boston, MA 02116

MINI-MICRO SYSTEMS/September 1983
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Rates

Page
1x $3,390
3x 3,290
6x 3,190

12x 2,990
18x 2,790
24x 2,740
36x 2,690
48x 2,640

3/4

$2,660
2,560
2,485
2,335
2,170
2,135
2,100
2,060

Circulation

Over 95,000 technically sophisticated professionals in
computer operations/systems management, data com-
munications, engineering management, systems
engineering/integrators, educators and systems pro-
gramming specialists.

Recruitment
12 13 1/4 Col.Inch Hot Line
$1,815 $1,360 $910  $90
1745 1310 860 85 64-
1690 1260 835 80 (203) 964-0664
=
b 0 70 1| wellsetine e
1400 960 690 60 at no charge.

Mail Film to:

Peggy Gordon

Recruitment Manager

CAHNERS PUBLISHING CO.
999 Summer St.

P.O. Box 3809

Stamford, CT 06905

(609) 667-4488

EMPLOYMENT SERVICE FOR
PROGRAMMERS AND ANALYSTS

National Openings With Client Companies
and Through Affiliated Agencies

Scientific and commercial applications ® Software development and
systems programming e Telecommunications e Control systems e
Computer engineering ® Computer marketing and support.

Call or send resume or rough' notes of objectives, salary, location
restrictions, education and experience (including computers, models,
operating systems and languages) to either one of our locations. Our
client companies pay all of our fees. We guide; you decide

RSVP SERVICES, Dept. MM
Suite 700, One Cherry Hill Mall
Cherry Hill, New Jersey 08002

From outside New Jersey, call toll-free 800-222-0153

RSVP SERVICES

Employment Agents for Computer Professionals

Ao

RSVP SERVICES, Dept. MM
Suite 211, Dublin Hall

1777 Walton Road

Blue Bell, Penna. 19422
(215) 629-0595

!

PROFESSIONAL RESUME SERVICE

1125 S. Cedar Crest

Allentown, PA 18103

Complete resume preparation for 1

design engineers and design managers

in electronics. Call or write

PROFESSIONAL RESUME SERVICE
(215) 433-4112

Personal computer users:

FOR FREE
ACCESS TO A
BETTER JOB
CALL CLEO.

(213) 618-8800 (408) 294-2000
(415) 482-1550 (714) 476-8800
(619) 224-8800

Standard ASCII code

Access assistance:

(213) 618-1525

Applications Engineer

Chem/Physics degree req’d
with elect's/mat'ls exp. Send
resume w/sal. hist to:

PO Box 0117,
La Mirada Calif. 90637

ENGINEERS
- Hardware -Software
-Interface -Modem
-LAN -Communications

-Packaging -Peripherals

$25,000 to $60,000
We place engineers with commercial and
DOD companies and have electronics place-
ment affiliates in literally every major city.
100% Fee Paid. Send confidential resume,
job objective, geographic preference. salary/
salary requirements to:

= ). robert Ghompson

companies, inc.
k__ J C LE % Ele.c{lomc!i’lacemeﬂpema//s ts
_ ﬁﬁﬂ? :r'n“ NLnﬂ:splusl1w1!; 7%';&7 ???3] 627-1940

CIRCLE NO. 238 ON INQUIRY CARD A A

More and more advertisers of minicomputers, microcomputers,

CRT terminals, printers, disk drives, memories, modems, dis-

tributed data processing systems, etc., are consistently turning

to MINI-MICRO SYSTEMS. Call Peggy Gordon at 203-964-0664.
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1 E
Software Pr0|eci\

Engineers

As well as you may be doing,
you’ll do even better with
General DataComm.

By every standard of excellence: technical sophistica-
tion, breadth and quality of product line and amount of
resources devoted to R & D, General DataComm is a
leader in the field of data communications. Give your
career the exciting future it deserves in our fast growing
and changing industry.

We are looking for Software Engineers to assume over-
all project responsibilities. This will include the start-up
design of real time microprocessor software for state-of-
the-art data communications equipment through pro-
duct release to manufacturing. You must have hands-on
experience in interrupt driven and multi-tasking soft-
ware written in assembler language. You should be
familiar with hardware and networking concepts. BSEE
or BSCS required.

Don’t miss this opportunity to join the people whose
outstanding achievements are changing the way our in-
dustry works. To learn more about General DataComm,
please call or send your resume with salary history to:

Mike Blazak
(203) 797-0711 Ext. 950

@ General dataComm

One Kennedy Avenue, Danbury, CT 06810
An Equal Opportunity Employer M/F/H/V
K CIRCLE NO. 239 ON INQUIRY CARD

AMERICAN SOCIETY OF
ELECTRONICS PROFESSIONALS

BN A NNOUNCE S

The monthly digest of nationwide em-
ployment opportunities for Electronics
and Computer professionals is now
free to members.

COMPLETE. More than 2,000 verified career opportunities
for all electronics professionals. Recent grads to highly
experienced. Entry Level to Senior Management.
ORGANIZED. Indexed by geographic area and job
function. Includes all required qualifications of applicants.
CURRENT. New career opportunities each month.

!

@GR

Now you can investigate career opportunities across the
country or determine your actual market value to prepare for
that crucial Annual Review with your current employer.

I  REGISTER TODAY NN
Your $25.00 Annual Membership Dues include
a subscription to High Tech Careers and the
unlimited use of our Resume Referral Service.

Write to:

American Society of Electronics Professionals
1190 Park Avenue, Department TJ-987
San Jose, CA 95126
or
Call toll free:

800-227-1617 ext. 160 (U.S. except California)
800-227-3545 ext. 160 (California only)
Visa and MasterCard Accepted

CIRCLE NO. 240 ON INQUIRY CARD
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TAKE
THE
INITIATIVE.

Send Us Your Resume.

If you want to work with one of the best software
teams in the industry, you’ll have to take the first
step.

Because in this ad, all we can do is tell you that
TTI s a leader in research, design and develop-
ment of advanced computer systems and transac-
tion processing networks for automated delivery
of financial services.

That we offer an outstanding technical environ-
ment, the latest hardware, stimulating and chal-
lenging projects, very attractive salaries and
benefits as well as flexible working hours.

And that we have opportunities for the following
professionals:

GROUP MANAGER. You will manage

a group responsible for developing terminal sys-
tems. Proven experience in building teams and
directing technical staffs in planning and imple-
menting systems software projects is needed.
You should also have a strong background in
Mini/Micro CPUs and knowledge of UNIX and
“C” language, plus outstanding oral and written
communication skills.

SYSTEMS SOFTWARE ENGINEERS.
Your job will be to design, develop and implement
on-line, real time systems, transaction processors
and data base facilities and utilities. Strong
Mini/Micro operating systems development expe-
rience and the ability to work from concept
through product development is required. Team
spirit and outstanding oral and written communi-
cation skills are a must.

If this sounds like the perfect environment to
further your career, take the initiative and send
your resume to:

Professional Employment, Department 058,
3100 Ocean Park Blvd., Santa Monica, CA 90405.

And we’ll take the next step.

TRANSACTION TECHNOLOGY INC.
A Subsidiary of CITICORP ©

An Equal Opportunity Employer
CIRCLE NO. 241 ON INQUIRY CARD
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OUR TBCHNOI.OGY IS
VERY SOPHISTICAT ED.

OUR LIFESTYLE IS

STATE-OF-THE-HEARIT

Imagine...a sophisticated environment
utilizing the latest in 16-bit technology,

high resolution graphics, networking and
ergonomic design.

...an atmosphere which will
encourage you to accept higher levels
of responsibility, show your potential,
interact with management, and help
shape the direction of the company.

...a beautiful lakeside commu-
nity with friendly neighbors, good schools
and affordable housing just 90 minutes
from Chicago.

All of this and more is waiting for you at
Zenith Data Systems in St. Joseph,
Michigan, a leader in microprocessor
technology. We are presently seeking
qualified individuals for the following
positions.

HARDWARE DESIGN

~ ENGINEERS

. Candidates should have a BSEE and at

| least 3 years experience in hardware

~ design of8-bitand 16-bit (8085, 8086,

| 6800) based computer and terminal
sysm g experience in

) isdwirecl Respon-
‘will include digital and/or

chmm

SOFTWARE ENGINEERS

Engineers needed for enhancement of
operating systems for microcomputer
products. Responsibilities include utility
design, adaptation of existing products
to microcomputer systems, and review-
ing/specifying hardware intetfaces. BSCS
(or equivalent degree), demonstrated
knowledge of Assembly level language
(8080/280, 68000/Z8000/8086) and
experience with operating system devel-
opment (preferably CP/M, HDOS, and
UNIX) is required.

Zenith Data Systems...our technology
is up to the minute, our lifestyles are
very down to earth. We provide attrac-
tive salaries and an outstanding bene-
fits program. For consideration, send a
resume in confidence to Duane Trombly,
Zenith Data Systems, Hilltop Road, St.
Joseph, MI 49085.
data

Lo
systems

A Wholly Owned Subsidiary of
Zenith Radio Corporation

An Equal rtunity
Employer MIFIH/IV




Software Engineers

Leading Edge Technology,
Diverse Products
Choice Assignments

Everything you need to stimulate your
career is at the Equipment Group of Texas
Instruments in Dallas. Our continued innovation
in every realm of the government electronics
business is creating new career opportunities for
qualified technical professionals every day.

Now is your chance to work with a leader in
such state-of-the-art technology as radar, missile
guidance, electro-optic systems, and communi-
cations, navigation and intelligence systems.

Take a look at all the products we've developed
— from the forward-looking infrared thermal
imaging system to the Navstar global positioning
system — and you'll see that leading edge
technology is our forte, and the reason we're an
international leader in the military electronics
industry.

Take a look at some of the openings we have
available — from senior-level professional posi-
tions to those requiring only 2 years of expe-
rience (all positions require U.S. Citizenship):

SOFTWARE ENGINEERING

Positions require a BSCS OR BSEE and a
minimum of 2 years' experience.
¢ Real-time TF/TA software, Pascal, C,
ADA, Jovial and assembly language.
* Advanced Signal Processing.
e Parametric definition, time/memory
tradeoffs and real-time codes.
¢ VAX running VMS, procedure
development, test systems and real-
time communications software.
¢ Design coding and test of real-time
imbedded guidance systems.

* Configuration management.

* Array processors and other target
microengines.

¢ Systems programming including
hardware description languages,
resistor transfer languages and other
CAD tools.

¢ Development of VHSIC hardware
descriptor language.

GREAT LIFESTYLE

You'll like working at Texas Instruments. And
you'll like living in Dallas, where recreational
and cultural activities abound. Sailing, waterski-
ing, shopping. Museums and theatre. Major
league sports. You'll find everything right here
in Dallas. Everything, that is, except city and
state income taxes — we have one of the lowest
costs of living of any metropolitan area in the
nation.

CALL TODAY

Find out more about the career opportunities in
store for you at Tl. U.S. citizenship is a firm
requirement. Call us today or send your resume,
in confidence, to:

Ed Haynes

Texas Instruments

PO. Box 226015, M.S. 3186
Dallas, Texas 75266

(800) 527-3574 (In Texas, call
Collect (214) 995-1291.)

An equal opportunity employer M/F.

Principles only, please.

TEXAS
INSTRUMENTS

Creating useful products
and services for you.

Copyright © 1983 Texas Instruments Incorporated
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Office Automation
Programmer/Analysts

WE’RE MAKING HEADLINES...

START MAKING YOURS NOW.

E.F. Hutton has selected Data General's integrated
office automation systems (our CEO—Comprehensive
Electronic Office Systems). It's a $40 million deal and we
beat out all the competition. And that’s not all. We just
won the U.S. Forest Service Contract—a $70 million
package. As a software development pro, you know the
kind of expertise it takes to create products of this nature.
Our CEO includes word processing, electronic mail, fil-
ing, electronic calendar and other features designed to
work together as a complete electronic office environment.

We're now exploring new technologies and capa-
bilities such as voice communications and text/graphics.
And we're seeking additional programmer/analysts with
2-5 years systems programming experience, preferably
PL/A. If you're a programmer/analyst who doesn’t know
what can’t be done, send your resume to Emily Atkinson,
MS-A237, Data General Corporation, 4400 Computer
Drive, Westboro, MA 01580. We are an equal opportunity
employer, m/f,

¢yData General

careers a generation ahead.
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Computer
Consultants Corner

© Microprocessor hardware and software design e Industrial
control specialists ® Hierarchical software design methodology
® Environmental testing ® Complete prototype facilities

"n Computer System Associates

7562 Trade St San Diego. CA 92121 (619) 566-3911

CIRCLE NO. 246 ON INQUIRY CARD

ELECTRICAL NOISE PROBLEMS
SOLVED in Electronic Data Processing
and Microprocessor Based Control
Systems CALL (814) 466-6559
Dr. E. Thomas Chesworth, P.E.
Seven Mountains Scientific Inc.
Boalsburg, PA 16827
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MICRO-COMPUTER
PROFESSIONALS

MODCOMP an industry leader in mini-computers is seeking

_—‘-_l"

=y BASS ShERD

Specialists in Microprogramming, Signal processor
implementations, Image processing, Floating
Point systems, Bit-slice machines, Real-time

danal control systems design,
icroprocessor applications

Integrated Hardware/Firmware/Software solutions

Lawrence P. Bass
Box 646, Ridgewood, NJ 07451
(201) 4443411
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experienced engineers and programmers to assist in the design
and development of our new micro-computer products and
systems.

¢ MICRO-COMPUTER ENGINEERS-BSEE plus 3-5 years
of hardware design experience with a concentration in
micros.

¢ SR. MICRO-COMPUTER ENGINEERS-BSEE plus 7-10
years hardware design experience, a minimum of 3 years
to have been in micro-computer design.

e SR. PROGRAMMERS-BSEE/BSCS or equivalent plus
5 years or more in software program development
specifically O/S, BIOS, and interface.

At MODCOMP, you'll enjoy competitive salaries and benefits
including medical/dental insurance and an employee stock pur-
chase plan.

Please send resume in confidence to: Mr. R.B. Storch,
MODULAR COMPUTER SYSTEMS, INC., P.O. Box 6099, Ft.
Lauderdale, Florida 33310.

An Equal Opportunity Employer, M/F.

An International Leader.
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Recruitment
Advertising Schedule

Month Closing Date
October 9/16/83
November 10/17/83
December 11/14/83

To place your ad in Mini-Micro
Systems call or write:

Peggy Gordon

Recruitment Manager
CAHNERS PUBLISHING CO.
999 Summer St.
P.O. Box 3809
Stamford, CT 06905
(203) 964-0664
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SYSTEMS ENGINEERS

Put Movement into Your Career at SUPREME

The company that moves mountains.. .

of documents and materials.

We are a publicly held company manufacturing
automated material, document handling and
information systems. Our sophisticated prod-

uct line has resulted in over 2,000 robotic
installations worldwide. Our goal is to increase
our share of the market. We seek innovative,
result-oriented achievers to contribute to our total
effort. The following career opportunities require
degreed individuals with relevant experience.

Systems Engineering Manager

In this key position, we are looking for an individual with a background in the design
and development of automated factories and fully automated warehousing and distribu-
tion systems. Should be experienced in the selection and development of hardware and
software for large material handling systems. Capable of developing standards and
specifications for database and communications software/networks between host,
minicomputer and distributed microprocessors. Should possess familiarity with higher
order languages, strong documentation skills and experience with real-
time operating systems. Require 5+ years of management experience and B.S. degree
(M.S. preferred).

Systems Programmers
with knowledge of the following languages: ¢UNIX C ¢RSX11M
*FORTRAN 77 *MACRO11
Senior Staff Specialist (8stE; Ms preferred)
e Software eHardware (Analog & Digital) ¢Real Time Control Systems
e Communications Systems Microprocessor/Digital Logic

Program/Project Managers
Background in the management of high dollar A.S./R.S. and factory floor automation
projects for both government and commercial applications.

These key positions provide salary Sllpreme

commensurate with education and t
experience including full benefits &

package. Send resume to: Mr. R.S. 0
DiSalvio, Vice-President of Corp()fahon

Human Resources.
o 170 53rd Street, Brooklyn, N.Y. 11232

an equai opportunity employer m/f
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DEC COMPATIBLE CONTROLLERS

Tape Dimension Il is the only buffered tri-density
(GCR/PE/NRZI) TS-11'"-emulating controller on the
market. The combination of its unique asynchronous
handshake design and 64K byte buffer enables it to take
full advantage of bus speeds without the risk of causing
data late conditions in other bus transfer operations. It
makes Tape Dimension Il particularly adaptable to
systems with high speed disk drives.

The 64K byte buffer provides total immunity to data late
conditions, even at high-speed data rates on a highly
populated peripheral bus. In fact, Tape Dimension 111
actually has greater capability than the TS-11!

Tape Dimension 111 is completely software-transparent
to the VAX™ and PDP-1I"™ Unibus environment includ-
ing diagnostics in VMS.

The Tape Dimension 111 controller supports up to four
dual-density (Pertec compatible) drives or four tri-den-
sity (STC or TELEX type) drives. Itis a single embedded
hex PC board that fits into any standard SPC slot.

This new dimension in tape transfer dramatically re-
duces the ratio of protocol to information data. And
tremendously increases the efficiency of Unibus utili-
zation. Find out how much it can improve your system
throughput. Call or write today for complete informa-
tion. WESTERN PERIPHERALS, Div. of WESPERCORP,
14321 New Myford Rd., Tustin, CA 92680, Tel: (714)
730-6250, Cable WESPER, TWX 910-595-1775, Telex 472
0629. Wesper International GmbH, Tel: 089 982420.
Wesper International (U.K.), Tel: (44) 0276-20934.

I'S-11, VAX and PDPAT are trademarks of Digital Equipment Corporation

Division of VIESPERCORP
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Headache

It’s too early to make a long-term commitment
to baseband or broadband.

We don’t want to get involved with more layers
of protocol and more incompatibilities.

Fiber optic cable and coax is expensive and
messy to install.

We’re not ready to put in a whole network now.

We already own a good deal of datacomm gear.

Division/Group DP Managers want control of
their own local datacomm.

We need Gateways:

® To the switched phone network
® To Packet Data Networks

® To other local networks.

WE NEED IT FAST!

We don’t want to spend an arm and a leg.

UL [/ /@

i1

Don’t make one.

You don’t have to.

Use your existing telephone wiring
instead.

Install a piece at a time as you’re ready.
Good. Connect it to the new network.

Give it to them.

® Use dial-in and dial-out. No big deal.
e Opt for X.25 compatibility.

e Good thought. Use networks that are easy
to interconnect.

Put in MICOM’s INSTANET™ —the instant local
network.

That’s the best part! Call or send today for
literature and a price list.

MICOM SYSTEMS, INC. ® 20151 Nordhoff Street ® Chatsworth, CA 91311 ® Telephone (213) 998-8844 ® TWX 910/494-4910
Regional Sales/Service ® Atlanta, GA ® (404) 435-2999 ® Boston, MA e (617) 527-4010 ® Chicago, IL *® (312) 789-2430

Dallas, TX ® (214) 258-0774 o

St. Louis, MO .

(314) 576-7626 ° Woodbridge, NJ . (201) 750-1120

MICOM-BORER LTD.  Bel Court ® 15 Cradock Road ® Reading, Berkshire RG20JT, England ® (0734) 866801 ® Telex 847135
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