


When you ask some people
about backup — they back off.

And for good reason. Ask any other supplier of peripheral Kennedy was the first to utilize the ¥4” 3M cartridge for disk
products for system backup, and you'll find that some can backup; Kennedy was the pioneer in Winchester disk

supply a disk, some can supply a cartridge recorder, others a technology, and was a leader in developing a low cost
streaming transport. But none can supply the choice which streaming tape drive.

Kennedy can offer. All of these products were conceived and designed to meet the
Kennedy is the only company that can offer an SMD need for reliable, low cost backup — for our systems or for any
compatible, 8” 40 MByte disk drive (Model 7300) and an 80 other system.

MByte 14" Winchester disk drive (Model 5380). To back them Kennedy has always backed its products. That's why we're No. 1.
up, Kennedy has a '4” cartridge recorder (Model 6450), and Call or write us about your problem.

1/
Model 6809, 12" Data Streamer Tape Transport. e wol't badk off.

KENNEDY

KENNEDY INTERNATIONAL INC. An Allegheny International Company
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Innovation
comes first with
TI’s 780 Series.

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

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

The attractive,
desktop Model 781
Receive-Only Printer
and the compact 783
Keyboard Send-

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

applications.

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

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

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

First and

780 Series offers you innovation at
it’s best.

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

Supporting TT's data terminals
is the technical expertise of our
worldwide organization of factory-
trained sales and service represen-
tatives, and TI-CARET, our
nationwide automated service dis-
patching and field service manage-
ment information system.

For more information on the
780 Series Electronic Data Termi-
nal Family, contact your nearest TI
sales office or Authorized Distrib-
utor. Write: Texas Instruments
Incorporated, P.O. Box 202145,
Dallas, Texas 75220, or phone:

1-800-231-4717

In Texas: 1-800-392-2860.

TI invented the first integrated =

circuit, the microprocessor

and the microcomputer.

TEXAS INSTRUMENTS

INCORPORATED

291042

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

*Trademark of Texas Instruments
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54" Winchester

Upto 8users
Up to 16 printers

€P’M-MP/M-OASIS

Designed
for performance.

When it comes to Winchester/ Tape
performance, you just can’t buy a
better microcomputer than the
Dynabyte 5710. Our 5710 is loaded
with industry standards that are
integrated and enhanced to ensure
ease of operation.

Take our 5%" Winchester disk
drive. We give you the option of
two storage capacities—12MB and
19MB, coupled with a removable
17MB Cartridge tape drive. And
the fast access is ideal for multiuser
environments.

S-100 bus architecture

Multiuser

Table-top design

microcomputers—up to

19MB Winchester/ Tape
from $8,995

For easy upgradability, the 5710’s
modular S-100 architecture lets you
add performance as you need it. Its
enhanced CP/M-MP/M or OASIS
multiuser operating system gives
you the speed of a mini with the
ease and price of a micro.

Attached to the standard

RS-232 ports, the system allows
you to expand and support up to 8
terminals and 16 printers. All these
features are attractively packaged in
a single, compact, table-top box
designed for quiet operation.

*5710-A2-64K, 12MB Winchester/ 17MB Cartridge Tape—$8,995 (list)
5710-B2-64K, 19MB Winchester/ 17MB Cartridge Tape—$10,450 (list)

CP/M; MP/M—trademarks of Digital Research, Inc. OASIS—trademark of Phase One Systems, Inc

You’ve got to see it

to believe it.

All 5710s are backed by Dynabyte’s
engineering expertise and reputa-
tion for high quality.

We'd like to tell you more.

Call now! 800-538-3939.
In California 408-263-1221 or write,
Dynabyte, 521 Cottonwood Drive,
Milpitas, California 95035.
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tem is a pc-based ‘“digital voice studio”
with all the hardware and software facilities
needed to create real-time, high-quality
voice capabilities for virtually any applica-
tion (see p. 183). Cover art direction by
Vicki Blake; painting by Roger Leyonmark,
Boston.
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8510A Pro/Writer

1550 Pro/Writer 11

OUR LINE KEEPS GROWING WIDER.

C. Itoh’s high-performance fam-
ity of low-profile printers has grown
bigger and better than ever. There's the
Series 8500 Pro/Writer, our feature-
loaded 8" compact with 120 cps print
speed and 80-column capacity. And
now there's Pro/Writer II, the new 152"
wide-track that prints up to 230 col-
umns at a fast 120 cps print speed.

Both feature heavy duty castings
and stepper motor, high reliability
print mechanism, and a synthetic ruby
print head that maintains a high
print quality throughout its entire 100-
million plus character life. No wonder
Pro/Writers can deliver an estimated
15 months service (average use) —
without a single failure.

You get consistent, correspon-
dence quality printing too. Plus a long
list of most-wanted features, including:

1. True incremental printing
2. Five unique alphabets,

eight character sizes (two propor-
tionately spaced)

3. Mixed fonts during a single
line pass

4. Bidirectional, quick-cancel
printing for higher throughputs than
comparable printers spec'd at greater
print speeds

5. Graphics mode with better
resolution (144 x 160 dots per square
inch) than many graphics plotters

6. Variable form length, six-
channel electronic vertical formatting

7. Automatic vertical and
horizontal tabbing

8. Bidirectional tractor and
roll feed

9. 1K Byte buffer (expandable
to 3K) for Series 8500 Pro/Writer.
Pro/Writer I comes with 3K Byte
buffer standard

10. Easy-load cartridge ribbon
11. Industry-standard parallel

or serial interfacing with popular
X/ON, X/OFF protocols

Pro/Writers are designed for
easy maintenance throughout and fea-
ture “Microcomputer-on-a-board”
technology and convenient, operator-
replaceable print head. Result: Mean
Time to Repair for a trained technician
is just half an hour—worst case.

It all adds up to the dependability
and high performance OEM's have
been waiting for. C. Itoh's reliable Pro/
Writer family of printers. It's growing
wider all the time.

For full details, contact C. Itoh
Electronics, Inc., 5301 Beethoven
Street, Los Angeles, CA 90066.

(213) 306-6700

3% c.IToH

ELECTRONICS, INC.
One World of Quality

DESIGNED FOR THE OEM
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HEWLETT-PACKARD PUSHES INTO FACTORY-AUTOMATION MARKET

This month, Hewlett-Packard Co.’s, Data Systems Division, Cupertino, Calif., introduced
high-performance minicomputers and ucs, both performing in excess of 1 million
instructions per sec. Targeted at what may be its single biggest source of revenue in future
years—factory-automation applications—the HP 1000 A-Series includes two models—the
AB00 uc and the A700 minicomputer. Prices start at $3400 and $9700, respectively, and OEM
discounts are available. Both A-Series computers can have as much as 4M bytes of main
memory and as much as 200M bytes of mass storage. The systems can include a computation
acceleration processor consisting of three new chips using H-P’s CMOS/S0S technology. The
chips are a floating-point processor, a scientific instruction set and vertical instruction-set
firmware, and are housed on one board. The CAP board executes a typical mix of 234,000
floating-point instructions per sec. The products incorporate 64K RAMs from multiple
Japanese suppliers. A Paraphraser can also be included in the system. Available for about
$4000, it enables users to write in a Pascal-like language. This is for OEMs that still
microcode H-P software to boost CPU application speed. After debugging, the Paraphraser
programming is put into PROM and shipped with the system. The company is competing
directly with Digital Equipment Corp., placing the new products in what H-P feels are holes
in the price/performance curve of DEC’s 32-bit minicomputers. Other targeted competition is
upward moves from uc manufacturers.

FIRST ETHERNET PRODUCTS FROM DEC ARE DUE SOON

Digital Equipment Corp. is on the verge of announcing its first products based on the
Ethernet local-area networking standard. Of the three companies backing Ethernet—DEC,
Xerox Corp. and Intel Corp.—DEC has been the least visible in its Ethernet development
program over the past two years. The company’s low-key approach had led to some
speculation that DEC was having second thoughts about its initial Ethernet support. Such
speculation was put to rest recently with C. Gordon Bell, DEC’s vice president of engineering,
saying that Ethernet will constitute one of the key components in computing’s fifth
generation, and compared Ethernet’s likely influence on this generation to the influence that
the Unibus standard had on the minicomputer generation. Bell says many DEC customers
plan to install Ethernet systems, and he predicts the installed base of about 100 networks
will grow into the thousands.

DEC’s initial Ethernet offerings will work within the Digital Network Architecture
environment, effectively permitting the higher level DECNET protocols to run on the
baseband coaxial Ethernet LAN. The projected DEC introduction of Ethernet products in
1983 (MMS, October, 1981, p. 90) earlier seemed to indicate that the company would wait to
incorporate Intel’s planned Ethernet chip set in its first products. However, because the
Ethernet chips aren’t scheduled for introduction until this year, DEC’s upcoming products
will be based on board-level controllers. Bell indicates the products will be systems oriented,
being more sophisticated and containing more intelligence than the DEC-compatible Ethernet
controllers offered by Interlan, Inc., and 3Com Corp.

HIGH-LEVEL PROGRAM DEBUGGER DUE FROM INTEL

This month, Intel Corp. plans to introduce a symbolic, high-level program debugger for use
on its Intellec up development systems. Called P-Scope, the debugger operates on stand-alone
or networked Intellec systems, and cuts program-development time by a factor of 10, says
Tal Hurant, product marketing manager for Intel’s development systems. ‘‘P-Scope is to
debugging as compilers are to programming,’’ he says. With P-Scope, users can debug
program statements, procedures and variables in high-level languages such as PLM, Pascal
or FORTRAN, rather than dropping to Assembly language to trace the instructions. The
debugger’s command language is similar to Pascal/PLM. P-Scope permits users to trace
procedure entry and exit, to handle variables of any legal type, to write command procedures
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that ‘“‘patch’’ code and to single step by statement. Selling for less than $2000, P-Scope will
include a built-in screen editor and an on-line help function.

GRID SYSTEMS READIES POWERFUL PORTABLE

GRiD Systems Inc., Mountain View, Calif., will reveal the results of two years of secret
development—a portable personal/professional computer—at this year’s National Computer
Conference. According to one report, the GRiD entry will be based on an MC68000 16-bit up
and bubble memory. Features are expected to include advanced graphics, support of
bisynchronous communication to mainframes and touch-screen technology.

WYSE WILL UNVEIL FIRST 16-BIT TERMINAL

Wyse Technology, San Jose, Calif., will announce what may be the industry’s first 16-bit,
up-based intelligent terminal next month—the second product offering from the seven-
month-old company. Incorporating an Intel 8088 up, the WY-200 provides 16-bit internal
data paths and 8-bit I/0 paths. Although the first version will include 16K bits of memory,
future models will offer 64K bits. The WY-200 has a 24-row x 80- or 132-column display
format and can be operated in horizontal and vertical split-screen modes. Features include
forward and reverse word wrap and block-character transfer between split screens.
Shipments will begin in June, and price is $1295 for single quantities.

MICROPRO TO GO PUBLIC, IBM PERSONAL COMPUTER COMPATIBILITY IMMINENT

MicroPro International Corp., San Rafael, Calif., which moved into the limelight with other
independent software houses that received venture capital, revealed recently that it plans to
go public this fall or next fall, depending on the company’s needs. Company president
Seymour Rubinstein says he will continue with the company as long as he can make a
contribution that is appreciated. He also says MicroPro will offer its application software
products independently this month, including WordStar, for use on the IBM personal
computer. That product now uses EasyWriter as a mid-level word-processing application
offering.

BELL LABS’ 32-BIT CHIP READY FOR PRODUCTION

Bell Labs is ready to turn the final version of its 32-bit up chip, the Bell Mac 3RA, over to
Western Electric Corp., the manufacturing arm of American Telephone & Telegraph Co. Using
Bell’s proprietary CMOS technology called Domino CMOS, the chip provides full 32-bit data
and address paths and can support C language as well as Western Electric’s UNIX operating
system. The initial version of the Bell Mac 32A was announced last year. No announcement
has been made about which the chip will first be used in.

NEC TO FOLLOW ON 16-BIT PERSONAL COMPUTER LEAD

More powerful ucs are expected this year, following early leads by Tandy Corp.’s Radio
Shack division and International Business Machines Corp. NEC Information Systems, Inc.,
Lexington, Mass., is expected to bring its N5200 model 5 16-bit uc to the U.S. this year,
although exactly when is unknown because documentation and software for U.S.
distribution are still being developed. The N5R200 is part of an office-automation system
introduced last summer in Japan. The 8086 up-based uc has 256K bytes of memory, a 12-in.,
80-column display for 2000 characters and 8-in. dual-sided, double-density disk drives with
a total of 1M byte of memory each. The system is expected to incorporate the CP/M operating
system. The Japanese model displays Chinese Kanji characters, which may indicate a high-
resolution screen. Price is expected to exceed $4000, not including a printer.
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Next Generation Printer.
Here Today.

INFOSCRIBE 1000

Infoscribe 1000 is a serial matrix impact printer for any computer
system from the micros through the minis, and beyond. Here is a printer with
the features of the future:

= 200 characters per second = Correspondence and data proc-
print speed essing quality characters
= Full 136 columns = Subscripts, superscripts, underlining,

= | ogic seeking bidirectional printing
= Extremely quiet, below 54 dBA FE D g R
= Versatile, dot addressable graphics ™ One programmable and two resident

= Expanded or compressed character sets
characters = Broad, compatible product line

Get the whole story on Infoscribe 1000. Contact one of our distributors:

U.S. Distributor/Representatives N. NJ, Metropolitan NY (201) 569-4200; Upstate NY (315) 699-2651,
AK, WA, OR, MT, ID (206) 455-4922; CA, HI (714) 964-4722 (315) 732-1801 or (716) 223-4490; DC, VA, MD (301) 424-1416; MA,
or (415) 948-8961; AZ, NV, NM (602) 831-2345; CO, UT WY RI, ME, CT.NH, VT (617) 729-5770, (413) 737-6624 or

(303) 371-4140 or (801) 292-8145; ND, SD, MN (612) 922-7011; WI, (203) 624-7800

IA, IN, S. IL (312) 298-4830 or (414) 351-6123; TX, OK, LA, AR
(214) 661-9633, (713) 681-0200, (918) 622-8740 or (512) 454-3579; International Distributors

NC, SC, TN, MS, AL, GA, FL (404) 451-2293, (205) 536-9990, Australia (02) 2122833, Denmark 02-99-25 00, France
(305) 746-2996, (305) 851-5710 or (919) 824-2196; MI, OH, KY, WV, (01) 334-3020, Norway (02) 259150, Sweden 0764-31580 or
W. PA (313) 227-7067, (216) 398-9200, (513) 435-7684, 468690135, Switzerland (01) 833 1950, Tahiti 19 (689) 2-54-47, Taiwan

(616) 363-9839 or (412) 922-5110; E. PA, DE, S. NJ (215) 542-9876;  (02) 7731302-9, United Kingdom Cwmbran 063 (33) 69162

INFOSCRIBE .

2720 S. Croddy Way, Santa Ana, California 92704, U.S.A. = (714) 641-8595, Telex 692422
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Choose the color ink jet
printer with the performance
and price that’s right for you.

PrintaColor makes the “just
right” choice easy, with this selec-
tion of fast, quiet, high-performance
color ink jet printers. And at prices
so low, all the advantages of color
graphics hard copy can be yours,
today!

PrintaColor’s new GC-8000
printer —$3,995." (Specifically for
image transfers) The high quality
of ink jet technology for sharp, clear,
color hard-copy printouts without
the high cost. Dot-matrix overlay sys-
tem produces eight-color graphics
onan80characterby48line display.

*U.S. domestic prices

~ CIRCLE NO. 6 ON INQUIRY CARD

Typewriter size unit. Extremely
cost-efficient operation, only 10¢
per copy!

The PrintaColor IS-8001
printer —$4,495.” All the features
of the GC-8000, plus increased on-
board firmware capability, allow-
ing the IS-8001 to be driven as an
intelligent terminal. Unattended
operation. The IS-8001 (as well as
the GC-8000 and HR-8002) fea-

printer —$4,995." For applications
requiring critical picture definition,
the HR-8002 provides high resolu-
tion plotting on a 480x384 grid area,
implemented by 512 software pro-
grammable characters. The HR-
8002 is the cost-efficient choice for
many scientific and engineering ap-
plications. And only 10¢ per copy!
The choice is yours. And so
are all the advantages of hard-copy

informative color. Call

tures an RS-232C 1/0 L graphics in instantly
port, interfacing PrintaColor
directly to an Intelligent - or write today for the

Systems 8000 Series terminal or to
most host computer systems. And
only 10¢ per copy!

The PrintaColor HR-8002

TripleChoice.

name of your nearest representative.
PrintaColor Corporation -

PO.Box 52, Norcross, Georgia 30091
Phone (404) 448-2675.




SKY ADDS NUMBER CRUNCHER TO PRODUCT LINE

Sky Computer, Inc., Lowell, Mass., makers of a Q-bus compatible floating-point array
processor, the Skymnk-Q, will expand its offerings in April to include Skymnk-V, a Versabus-
compatible product. The new number cruncher will be priced at about $4000 for quantities
of more than 100 and, like the Skymnk-Q, will be targeted at seismic-exploration, image-
processing and CAD applications. This spring, the company will further enhance its high-
performance product line with a dual-ported memory system for use on Q-bus computers, as
well as a data-acquisition subsystem for high-performance A/D and D/A 12-bit resolution.
Both products will sell for about $4000.

FRANKLIN ACE 100 RUNS APPLE II + SOFTWARE

Pennsauken, N.J.-based start-up Franklin Computer Corp. has temporarily shelved plans
for an integrated small-business system to take advantage of the void left by Apple Computer,
Inc.’s exit from the mail-order market. Franklin’s new Ace 100 personal computer runs
Apple IT + software without modification, says the company. The machine includes 64K
bytes of main memory, a 10-key numeric pad and a cooling fan. Suggested retail price is
$1595, several hundred dollars lower than a comparable Apple. West Coast distribution will
be handled through Tarzana, Calif., start-up Superior Computer Distributors, and a dealer
network is being established to handle the Ace east of the Rockies. The company says dealer
margins will be in the 40-percent range.

INTEL MICROSYSTEM GROUP TO UNVEIL DBMS HARDWARE

Watch for Intel Corp.’s year-old Commercial Microsystems Operation to unveil database-
management system hardware within the next several weeks. The Phoenix-based group and
Intel’s DBMS software division, MRI, Austin, Texas, are jointly developing the
hardware/software system. The DBMS hardware is said to be the first of several system-level
products that will introduced by the Phoenix group before mid-year.

ZILOG FOUNDER FAGGIN IN NETWORK START-UP

Zilog, Inc., founder Federico Faggin, who left the Exxon Enterprises affiliate last year, is
back as president of start-up Waynet, Inc., San Jose, Calif. As its name implies, the firm will
offer networking hardware and most probably software, says vice president of marketing
Sam Badawi. Badawi says Waynet is still hardening its product plans. It isn’t clear whether
the network will be broadband or baseband, but Badawi expects an introduction by the end
of this month.

SONY CONTINUES WITH 3'-IN. DISK DRIVE

Despite speculation among some participants in the disk-drive industry that Sony Corp.’s
3%2-in. floppy-disk drive has encountered manufacturing problems and might be canceled, a
company spokesman says there are no plans to kill the product. When the high-density,
135-tpi drive was released in December , 1980, by the company’s Data Products division,
many observers questioned Sony’s ability to produce the innovative technology in quantity.
The product was scheduled for evaluation last summer, and for production volumes late last
year (MMS, April, 1981, p. 17), but has slipped slightly past those dates. The drive has been
in evaluation sites since November. In early November, Sony was instructed by its Tokyo
parent to hold the drives for several weeks because of a noise problem that required an
engineering change. Sony claims the problem has been solved, and that there are no
manufacturing problems. In October, Sord Computer Systems, Inc., Tokyo, Japan, became
one of the first vendors other than Sony to incorporate the drive in a uc system—the M3
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Mark 1. A source close to Sord speculates that the company has not received drives in
quantity to date.

RANDOM DISK FILES

Former Dastek Corp. principals Jay Dee Shiverdaker and John Mittelsted are back in the
disk-drive business with a Los Gatos, Calif.-based company called Peripheral Systems Corp.
The company plans to introduce a 450M- to 500M-byte, 14-in. Winchester this quarter, with
production quantities scheduled to be shipped 60 to 90 days later. The hardware will be
based on conventional Winchester heads—as opposed to thin-film read/write head
technology of the type developed by Dastek for its 4830 series 14-in. drives (MMS, July,
1980, p. 28)—and will incorporate a proprietary SMD-compatible intelligent interface.
Pricing information is unavailable. Meanwhile, reports are circulating that Dastek is
planning to revitalize its high-end thin-film Winchester business, and will set up a separate
manufacturing facility to handle drive production in Milpitas, Calif., some 10 miles north of
its original facilities in Los Gatos. Thin-film head production will continue in Los Gatos.

Said Iftikar, the Seagate Technology co-founder who left the Scotts Valley, Calif., 5V4-in.
Winchester pioneer this year, plans to reenter the OEM disk-drive business with a low-cost,
less-than-5M-byte drive using thin-film media, 3% to 4 in. in diameter. Iftikar’s company,
dubbed Syquest, Inc., is headquartered in Fremont, Calif., and plans to manufacture its own
disk. Introduction is set for the Comdex show in June.

Also planning to unveil high-capacity 5%-in. Winchesters at NCC are Newark, Calif.-based
Evotek Corp. and Micropolis Corp., Chatsworth, Calif. Evotek plans to show a line of 6M- to
50M-byte hardware incorporating microstepper actuators and thin-film media. As the 55XX
series, the drives will be tied to 5-MHz Seagate-compatible controllers; as the 58XX series,
they will be running off a proprietary 8-MHz controller. Prices for the lower capacity drives
have not been finalized; pricing for the four-platter, 50M-byte device is said to be around
$1500 in 1000-1lot orders. Micropolis, meanwhile, plans to have working models of a 30M- to
50M-byte, 5%-in. Winchester line on display in Houston. Details are sketchy, but evaluation
versions reportedly will be shipped during the first quarter of next year. Micropolis will also
display a new line of high-capacity 8-in. Winchesters (MMS, November, 1981, p. 10),
including a 135M-byte device using a proprietary company interface as well as higher
capacity hardware using SA1000-class or ANSI interfacing. The five-platter drive will be
available with SMD interfacing early next year. Pricing is unavailable. Micropolis also plans
to use NCC to debut a new line of 1M-byte, 5%-in. floppy-disk drives with 6-msec. access
time. Dubbed the FD115 series, the drives are essentially lower capacity versions of the
company’s RM-byte FD 1117 announced last year. Evaluation versions of the 2M-byte drive
are now being shipped.

Sources close to Shugart Associates report that the Sunnyvale, Calif., Xerox subsidiary will
pull the plug on its 3.8M-byte, single-platter SAB0R 5v4-in. Winchester because of a lack of
market response, and will instead concentrate its efforts on the two-platter, 6M-byte SA604
and the three-platter, 10M-byte SA606. Shugart plans to move more than 30,000 of these
drives this year. The SA60R will be shipped only in evaluation quantities, however.

Chatsworth, Calif.-based Micro Peripherals, Inc., will begin evaluation shipments of its
year-old, two-platter model 10 5%-in. Winchester this month. MPI put the hardware on hold
after its announcement last year to develop hybrid circuits for the drive electronics and to
perfect an intelligent interface that, one source says, permits the device to work with higher
performance controllers as they become available. Due next year is a RBM-byte, two-platter
version. MPI's 14M-byte drive is priced at $1200 in 500-lot quantities.

The first portable tester for 5v4- and 8-in. Winchesters is due to appear this month from
Santa Clara, Calif., start-up Qubex Corp. Called the QA-2000, the 8X3000-based device is
designed for incoming hardware inspection at user sites and to handle overlapping tests on
as many as four Seagate ST-506 or Shugart SA1000-compatible drives. The QA-2000 generates
test patterns for a number of functions, including sequential and random seeks, worst-case
seeks and bad-track detection.
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*Registered trademark of Digital Equipm

More performance than you ever
imagined — for $1995. If you're con-
sidering a DEC® terminal, C. Itoh
now has two reliable alternatives that
could easily change your mind.

Take our 132-column CIT 101,
for example. Unlike DEC's VT100¢
it includes full AVO performance — as
standard equipment. You also get a
96 ASCII character set, plus 128 spe-
cial characters. Characters may
appear single-width and double-
width, double-height. Reverse video,
blinking, half-intensity and under-
score may be used in up to 16
combinations. The cursor may be
underline or block, blinking or non-
blinking, or invisible to the viewer
— all under computer control. There's

raster graphics too. And 19.2K Baud
asynchronous communications.
Human engineered features include
a non-glare screen and detached
selectric-type keyboard. Of course, if
all you need is 80-column capability;,
have we got a terminal for you.

The $1195 80-column terminal
that performs like a 132. It's C. Itoh's
CIT 80, the DEC VI52® emulator
that's packed with features many big-
ticket terminals don't offer. Things
like smooth scrolling, soft setup
mode, line drawing graphics and
unidirectional RS 232-C printer port.
A 19.2K Baud main port features
X/ON-X/OFF protocol as well as full
and half-duplex in conversation
mode. Video attributes include

blinking, underline, half intensity —
even reverse video. You get CIT 101-
type human engineered features too.
Plus socketed firmware for maximum
OEM flexibility.

Both terminals are backed by
our 90-day warranty, fully field sup-
ported and ready for immediate
shipment. So if you're thinking of
getting a DEC terminal, consider
the alternatives: CIT 80 and CIT 101.

For full details, contact our
exclusive representative, ACRO Cor-
poration, 18003-L Skypark South,
Irvine, CA 92714. (714) 557-5118.

= ¢.IToH
ELECTRONICS, INC.

One world of quality.

Before you order aVTIOO,
think twice.
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LAST YEAR
SMALL DRIVES THAN A

- FRANKLY, WE WERE DIS

Tandon Corporation. 20320 Prairie, Chatsworth, CA 91311, (213) 993-6644 Regional Sales Offices: Woburn, MA (617) 938-1916 = Plano, TX (214) 423-6260




WE SHIPPED MORE
NYONE IN THE WORLD.

Because we could have shipped awhole lotmore.
In 1981, we shipped more 5Y4" floppies, high-
@ capacity 54" Winchesters, and 8" half-size

floppies than anyone has ever shipped in a single year. And that's good.

But that represents only 35% of our total manufacturing capacity. So this year,
we're looking for a lot more customers.

We already supply disk drives to the biggest names in the business. And for good
reason: we've demonstrated that we can consistently deliver high volumes of reliable,
precision-engineered drives.

We're a multinational corporation, with more than 350,000 square feet of
manufacturing and office space. And we intend to keep our capacity 50% greater than |
our shipment level. So we can always deliver the goods. |

Over the last three years, we've shipped a million drives. And become the fifth |
fastest growing company in the U.S.This year, we expect to ship our second million. And }

|

then sogne.v P;Iaybe thenwe'll be satisfied. Unt#l 933. AR
t tact t I
office o? ;&Brﬂ;T;il Egrcu?f? gi ljlgltthnaerirgfstr%nutgg a n d D n |
THE MOST SUCCESSFUL DISK DRIVE COMPANY YOU EVER HEARD OF.

W e
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* Atlanta, GA (404) 396-0493 * Addison, IL (312) 530-7401 « Newport Beach. CA (714) 675 2928 » Sunnyvale, CA (408) 745-6303 « Frankfurt, West Germany (0611)392081-85, Telex 411547



We couldnt
well enough
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You're looking at the business end of our
Q2000 Series 8” Winchester. Our unique rotary
torque actuator. And while it may IO(C)lk a little
strange, it’s not really all that different. Just
different enough to be better.

[t combines the low cost of a stepper motor
with performance approaching that of voice coils.
[t structurally simpler than both so it’s more
reliable. It also a perfect example of our not
leaving well enough alone. And how we made
“well enough” better.

You see, the people here at Quantum who
designed the Q2000 Series are the same people
who helped design the first generation of success-
ful OEM Winchester disk drives. And the second.
So designing the Q2000 Series was relatively casy.
We weren't out to develop a new technology. We
simply wanted to take existing technology and
use 1t in an innovative way.

Take our optical position encoder, for
instance. Glass scale/LED technology. Nothing
new. But using it in our Winchester gIves us more
on-track margin than any open-loop servo drive.
At twice the capacity per disE.

Our temperature compensation servo 1s
another example. It’s based on the dedicated servo
disk principle, which is good, but expensive.
Instead, we put a much smaller amount of posi-
tioning information on one disk. An on-board
MICIOProcessor Compares this information with
that from the opticarcncodcr and adjusts head
and actuator positioning accordingly. It does this
50 times a second. Economically.

Why did we go to all the trouble of building
our Winchesters tﬁis way?

Two reasons. One, because we wanted to
offer an 8” Winchester whose modest price would
belie its high quality.

The other is because some people are never
satisfied.

Quantum Corporation, 1804 McCarthy Blvd.,
Milpitas, CA 95035. Eastern Regional Sales Office:
Salem, NH, 603 893-2672. Western Regional
Sales Office: Milpitas, CA, 408 262-1100.

QUANTUM
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idirectional printing,

self test, diagnostics,

operator control panel,
and 768 character buffer are
some of the many standard
features available.

etter uality
printing
at

BDS Corporation

115 Independence Drive

Menlo Park, CA 94025

(415) 326-2115

(800) 227-7342

TWX 9103732005 (BDS MNPK)

BDS Computer Australia Pty. Ltd.
8th Floor, 445 Toorak Road,
Toorak, Victoria 3142

(03) 241 8901

Telex: AA39067 (BDS AUS)

BDS Computer (UK) Ltd.
58 Kings Road

Reading

RG1 3AA, England
(0734) 596 3

TLX 847423 (COCRG)

esigned for ease of

use, high reliability,

and low maintenance
cost.

cps is achieved in
superior fashion
with the latest in

daisy wheel technology in-
cluding interchangeable metal
or plastic print wheels.

LQ40 Daisy Wheel
Letter Quality Printer

pecial optional features

include word processing

enhancements with auto
proportional spacing, baud
rate selection to 9600, ex-
panded 2688 character buffer,
and HyPlot vector plotting
for graphics.

Custom electronics ensures
plug compatibility with IBM,
DEC, HP, DG and many more.
A standard RS-232 interface
is also available for use on
standard serial ports.

CIRCLE NO. 11 ON INQUIRY CARD




NEWS

TRS-80 model 16 may grab
lead in personal computers

Tandy Corp.’s 16-bit personal
computer has arrived, bringing a
new dimension of power and an
extended upgrade path that many
industry observers say will solidify
the number-one position held by
Tandy Corp.’s Radio Shack division
in small-business systems and aid
the Fort Worth, Texas-based com-
pany’s progress in the Fortune 1000
market. But despite the inevitabili-
ty of the move to 16 bits, the
additional power may not be
required.

The TRS-80 model M16 will be
available in the second quarter of
this year in two versions, both with
128K bytes of main memory. A
version with a 1.25M-byte, 8-in.
slimline disk drive is priced at
$4999; a two-drive version is $5798.
The system memory expands to
512K bytes, in 128K-byte incre-
ments. Asynchronous and bisyn-
chronous communications are in-
cluded, as is compatibility with the
ARCNET local network. A hard-disk
port for as many as four Radio
Shack 8.4M-byte Winchester-disk
drives is optional, and a second
iteration of the TRSDOS operating
system that supports three users
will be available in June (see “A look
at Tandy’s 16-bit computers,” p. 18).

Although industry analysts cor-
rectly speculated that the new
Tandy entry would be based on the
68000, the inclusion of a Zilog z80A
both surprised and impressed many
observers.

“We took a hard look at the higher
price we’d have to charge for a
dual-processor machine before de-
ciding that compatibility with exist-
ing model 11 software made it
worthwhile,” says Dr. John Patter-
son, Tandy’s vice president for R&D.
He also says the tricky architectural
prablem of designing in the z80A to

MINI-MICRO SYSTEMS/March 1982

Tandy’s first 16-bit pc, based on a Motorola MC68000 up, can include as many as three
terminals, and can be expanded for a total of 512K bytes of memory.

run alone in one mode or as the 1/0
processor in the 68000 mode was
complicated further by the market-
ing department’s desire for an
upgrade kit that would allow model
11s to become model 16s (except for a
bus-width limitation that would
allow the direct addressing of only
256K bytes). But industry observers
agree that any small performance
trade-off is more than offset by the
benefits of upward compatibility.
Owners of model 1Is have become
likely customers for the $1500
upgrade kit, prospective model 11
customers can be enticed with the
possibility of future conversion, and
model 16 purchasers can run the
existing model 11 software, which
makes the temporary dearth of
software that uses the 68000’s full
potential easier to bear.

Much emphasis is placed on pec
market leader Tandy beating sec-

ond-place Apple Computer, Inc., to
the 68000 punch. Interestingly,
some industry observers think
Apple’s first 68000-based machine,
code-named Lisa, is ready for
introduction, although sources close
to Apple say Lisa’s announcement is
not imminent. Lyndon Berkheimer,
analyst for Dean Whitter Reynolds
Inc., San Francisco, agrees that
Lisa will remain in the confines of
Apple’s Cupertino, Calif., R&D
facility awhile longer.

“It would not be wise for Apple to
rush its 16-bit machine out into the
market, primarily because the
dealers would then assume the
Apple 11 really was a turkey and
drop it right away,” Berkheimer
says. “The main problem Apple has
over the next few months is getting
the dealers up to speed on the new
Apple 111 software. They don’t want
to divert their dealers’ attention
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with a 16-bit pe that the market
isn’t really screaming for. There’s
enough function on the 8-bit Apple
111 to take care of anybody’s needs.”

Dataquest analyst Skip Bushee
agrees that 16 bits may not be
necessary. “The difference between
an 8- and a 16-bit machine is largely
emotional,” he says. “It’s like what
happened in minicomputers. H-P
and few others said you don’t need
32 bits because you can do
everything you need much more
cheaply with 16. But companies
such as Prime Computer and
Perkin-Elmer Corp. sold a lot of
people on the idea you had to have
32. The same kind of thing could
happen here.”

Despite this sentiment, Bushee
says, the model 16—which he calls
the most powerful personal-comput-
er/small-business system and com-
pares in performance to Digital
Equipment Corp.’s Datasystem 150
or Data General Corp.’s Enterprise
1000—does not have more horse-
power than needed for many
applications. “If you try to support
multiple users on an 8-bit processor,
for example, you'll grind to a halt,”
he says. He also points to Tandy’s
bit-mapped graphics and computa-
tion of a matrix on VisiCale-like
software as typical applications in
which 16 bits are noticeably
superior.

Even the International Business
Machine Corp. personal computer,
which had been considered the
performance leader among the
major entries, is not a true 16-bit
machine (the 8088 processor on
which it’s based has 16-bit internal
registers but communicates to the
world via an 8-bit bus), and the first
software available for it doesn’t use
even the full pseudo-16-bit capabili-
ty. This has led Tandy’s vice
president Jon Shirley to discount
the IBM personal computer as
competition for the model 16, saying
comparable performance is not
achieved in the IBM line until the
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two-user - Datamaster with 6.6M
bytes of on-line storage and 256K
bytes of memory, which sells for
approximately $25,000 without
printers or application software. A
comparable model 16 for three users
with an 8.4M-byte Winchester sells
for less than $12,000, without
printers or application software.
“The model 16 is ideal for the
small business with big plans,” says
Shirley. He says small business is
the primary customer for the model
16, and to that end, the first model
16 software will be a version of
COBOL compatible with model 11
COBOL, followed in June by an
integrated small-business account-
ing package. The package’s shared
database enables an entry via the

order-entry system to change the
inventory and accounts receivable
automatically, which in turn update
the general ledger.

One market participant praises
Tandy’s model 16 accounting pack-
age as a good software start, but
questions Tandy’s decision to retain
the form and function of the TRSDOS
operating system used on models I
and II.

“As long as Tandy stays with
TRSDOS instead of going to a
high-capability operating system
such as UNIX, they’re restricting
themselves,” says Bruce Baillio,
director of marketing support for
Wicat Systems, which is taking a
strictly OEM approach with its
68000-based entry. He doesn’t view

The Tandy Corp. model 16’s
increase of power over earlier TRS-80
computers results from its MC68000
CPU, a 16-bit up that handles
32-bit-wide data internally. Although
the Mc68000 directly addresses 16Mm
bytes, the model 16’s minimum main
memory of 128K bytes is expandable
to no more than 512K. Memory
boards for the model 16 hold 256k of
RAM, so the second 128K is just a set
of RAM ICs selling for $499. The third
128K includes a second memory
board selling for $699, and the last
128K is another set of RAM ICs priced
at $499. A model 16 with full memory
and two on-board 8-in. disk drives
sells for $7495. The model 16,
including full memory, an 8.4Mm-byte
Shugart Associates SA-1000 Win-
chester-disk drive that Radio Shack
began shipping in December, 1981,
and a Tandon slimline 1.25M-byte
floppy-disk drive for backup, is priced
at less than $10,000.

The model 16's high-resolution
green CRT monitor has a variety of
video attributes and four cursor types.
An optional graphics board priced at
$499 generates a 640 X 240

Upgrades to a 16-bit system are done by
adding an upgrade board set priced at
$499 to the TRS-80 model II.

A LOOK AT TANDY’S 16-BIT COMPUTER

Bhses
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the model 16 as competition for
Wicat’s ws-150 because the Wicat
System is higher end. “But I'm glad
Tandy’s focus isn’t on OEM sales,” he
says, “because the $5000 price for
their low-end configuration is a good
one.” Wicat does have a slight price
advantage where the two lines
intersect, he says. A 256K five-user
system, with a 10M-byte Winches-
ter is only $8500, compared to
$10,000 for the three-user, 256K
model 16 with 8.4M bytes.
Although Gnostic Concept ana-
lyst Jean Yates says Tandy’s OEM
organization is growing very fast
and suspects it will be a major outlet
for the new machine, Tandy’s
director of OEM sales, Carroll
Reeves, says he recognizes that

Tandy’s main strength is in retail.
He believes an OEM discount that
reaches 20 percent or more will help
the model 16 find its share of buyers
among OEM system houses that
want 16-bit turnkey solutions, as
will what Radio Shack calls the
model 16’s assembly-language de-
velopment facility.

But Reeves doesn’t see OEM sales
as critical to the success of the
model 16, and Tandy president John
Roach agrees. “Vertical distribution
is an interesting market for us, but
not necessarily a high-growth piece
of business. We think 60 high-
quality OEM houses would be
satisfactory,” says Roach,

A more important market, says
vice president for computer market-

individually addressable bit map and
adds 11 high-level BAsIC graphic
commands that are also accessible
via supplied subroutines by Radio
Shack Assembly Lanuage and via the
model 16 FORTRAN and COBOL
compilers that will be available by
year-end.

Hardware multitasking memory
management and two built-in serial
ports will support two additional
terminals on all model 16s with the
June release of the second iteration of
the model 16 TRSDOS operating
system. Radio Shack's new DT-1
terminal, which is based on an 8-bit
wp, is intended for use with the model
16, although its $699 price, serial and
parallel ports and keyboard-selected
protocol to emulate the Televideo 910,
Lear Siegler ADM-5, ADDS 25 or
Hazeltine 1410 terminals should
make the DT-1 popular in other
applications.

Support for bisynchronous commu-
nications for mainframes, including
the 1BM standard protocol spLC used
in SNA, will be available during the
third quarter of this year. Available
during the second quarter is the
ARCNET local network, licensed from
Datapoint Corp., which links any
combination of as many as 255 model
1is and model 16s (with each model 16
supporting as many as three users).

ing Ron Stegall, is the Fortune 1000
companies. He says Tandy is
planning data-communications man-
agement seminars in every major
city in the U.s. to demonstrate
model 16 features that satisfy the
needs of a large data-processing
department. Those needs include
networking (as many as 255 model
IIs and model 16s can be linked via
Tandy-supported ARCNET, which is
licensed from Datapoint Corp.) and
IBM compatibility (via built-in SDLC
protocol capability that allows
linking to mainframe under SNA).
Yet Stegall too recognizes the
importance of the Radio Shack
outlets and says the Fortune 1000
marketing plan uses that broad base
of distribution, service and custom-
er support.

Customers would not take kindly
to waiting in line behind someone
buying batteries to see a $5000-plus
product demonstrated, nor would
the average Radio Shack clerk be
capable of a sophisticated explana-
tion of the model 16. Thus, the new
computer will be sold only through
the 245 dedicated Radio Shack
Computer Centers and the approxi-
mately 450 Radio Shacks with
computer departments.

Some observers question the
wisdom of reducing the number of
the more than 6000 Radio Shack
stores that are credited with
making Tandy the leader in pc
sales. But Gnostic Concepts’ Yates
disagrees. “Tandy hasn’t had that
much success selling computers
through the ordinary, full-line
Radio Shack outlets anyway,” she
says. “The TRS-80 model 1 was an
exception because it was a computer
for hobbyists. Tandy’s real success
with pes is due to the computer
centers and an extensive advertis-
ing campaign.”

If Yates is right, the competition
should be wary. Tandy plans to add
10 computer centers a month for the
foreseeable future. —Kevin Strehlo




Real-estate developers put
money on computer marts

Boston-based Leggatt, McCall and Werner, Inc., plan a $60-million mart to be called the
International Information Center. The 535,000-sq.-ft. center will house as many as 250
showrooms and a conference hall.

Three real-estate developers are
betting big bucks that computer
vendors are ready for new market-
ing tools that could serve as
cost-effective alternatives to trade
shows and direct sales.

The new tools—large-scale com-
puter merchandise marts—are
being touted as offering a referral
center where, under the same roof
as their competitors, vendors can
demonstrate products and generate
leads for their distribution net-
works.

“We’re offering a year-round
trade show,” notes Bill Winsor,
general manager of Dallas-based
Infomart, under development by
the Trammel Crow real-estate
family. “This is not a cash-and-carry
retail center. No one is going to
drop some bucks on a counter and
walk out with a computer in their
hands. This is a channel for
channels—a referral center,” he
says.

Besides Infomart, groundbreak-
ing will begin this spring for
another mart in Dallas, the Interna-
tional Information Center, as well
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as one in Boston, BoscoM. All three
are scheduled for completion in
1983.

The marts will accommodate 200
to 300 vendors’ showrooms and will
include conference and exhibit halls
where seminars will be held on a
revolving basis to attract buyers
from vertical markets. Infomart
developers are extending the con-
cept to include an office tower, a
hotel, an apartment tower and three
movie theaters on their complex for
use by both buyers and sellers.

The marts are expected to attract
vendors of various sizes and
makeups, including large data-
processing OEMs, resellers and
independent service and support
organizations. While both the Info-
mart and the International Informa-
tion Center hope to attract both
large- and small-volume customers,
BOoscoM will appeal primarily to
large-volume wholesale buyers.

Infomart’s Winsor says that,
because of the downward migration
of computer prices and the upward
migration of applications, the com-
puter industry needs the mart

concept to reach an expanding and
diverse customer base.

“We're offering a converging focal
point for the industry where a
vendor can reach unsophisticated
and sophisticated buyers under one
roof,” says Winsor. He adds that
access to the Infomart complex will
be controlled so that low-volume
buyers—end users—will be direct-
ed toward low-volume sellers, and
large-volume buyers—resellers—
will be directed toward OEMs.

Winsor does not foresee marts
replacing trade shows for a few
years, and says that trade shows are
“one of the most -cost-effective
mediums for displaying products.”
He adds, however, that trade-show
prices are escalating and may soon
become too expensive for many
vendors.

According to a study by Exhibits
Surveys, Inc., the average cost per
sq. ft. of trade-show space is rising
13.6 percent annually from $8.50 in
1979 to $11.75 in 1981. A booth at
the National Computer Conference
or Comdex show cost $15 per sq. ft.
in 1981 and will cost $17 a sq. ft. this
year. “For $25 to $30 yearly—less
than twice the going rate for
NCcC—we're offering a permanent
exhibit space,” Winsor says. He
says the price is flexible, depending
on the total space commitment.

Dan Prigmore, president of FMR
Properties, Inc., developers of the
BOSCOM mart project, adds that
trade shows are becoming so
numerous that buyers and sellers
are having a difficult time deciding
which shows to attend. Further,
considering the costs they entail,
trade shows are inefficient business
vehicles, he says.

“It’s interesting to walk through
NCC and watch what happens,” says
Prigmore. “A vendor’s best custom-
er ends up talking to a model in hot
pants, while his best salesman is
tied up with a computer freak who
has no intention of buying any-
thing.”
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And 132 columns too!

Human Designed Systems offers anew world of capability in display
terminals forthe applications developerandinteractive user.
Capability that puts eightfull pages of memory — 192 80-character
linesor112 132-characterlines — atyour fingertips. With four pages
of memory standard; eight pages optional forafew additional doliars.
Fortoday’s dataprocessing users, it'stherightideaattherighttime:
MULTIPLE PAGES OF MEMORY —
e Fortheinteractiveusertoeliminatedependenceon
costly/noisy/slow hardcopy terminals to meetrefer-back needs.
¢ Fortheapplicationsdeveloperforuseinstoring multiple/lengthy
formsortextandaccessingthembyscrolling forward or
backward, or windowingdirectly to a specificlocation.
Because Human Designed Systems has made the technology of the 80s
work to yourbenefitto give youmore pages, more capabilities...ata
lower costthanany otherterminal available!
Theconcept 108 provides more of everythingyouneed. ltcombines a
powerful, easy-to-use applications-oriented capabilities package with
provendesign features to provide thebest of whatisrequired ofa 132-
columndisplay terminal. It starts with alow price —and builds on that

s s s e

importantfoundation with features notfoundin any otherterminal —at
any price: ® switchable 80/132-column format (132columnsis provided
without sacrificing high-resolution 80-column character display) ®
ASCllorAPL/ASClimodels ® non-volatile memory forpermanent
configuration storage ® true windowing ® programmable function keys
e multipleuser-selectable charactersets ® /O capability for
networking between multiple communications lines ¢ large buffer and
bufferovertiow control for high-speed operation ® selftest ® advanced
textediting, dataentry/retrieval and business graphics functionality e
...and many more user/human designed features.

HDS

human designed systems, inc.

3700 Market Street o Philadelphia, PA 19104 o 215-382-5000

Boston — (617) 329-3510; New York City Area — Infocon: (201) 624-1372; New York State
— Naco Electronics: Syracuse: (315) 699-2651, Rochester: (716) 223-4490; Delaware —
Infocon: (302) 239-2942; Washington, DC — International Systems Marketing:

(301) 986-0773; Los Angeles — (213) 541-9303; San Francisco — (415) 692-4184; Canada —
CAIL Systems: Toronto: (416) 362-1063; Australia — 1.O. Peripheries Pty. Limited:

(02) 427 3555; Belgium — Belcomp: 097/25 22 88; Denmark — ADCOM Data Aps: 1-19 44 66;
France — Walton: 1 226 06 90; Sweden — Allnovo Data AB: 08-25 62 02; Switzerland —
Mitek AG: 01-66 22 52; United Kingdom — Shandell Systems Ltd.: 02407-2027; West German
— COMKO Computer Systems mbH: 221-483051. DISTRIBUTORSHIP INQUIRIES INVITED.
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4 PAGES FOR THE PRICE OF 1.

8 pages for slightly more!




The Trammell Crow Co., owner of the Dallas Market Center, is beginning a $50-million
project to build the Infomart, a six-story, 1-million-sq.-ft. structure that will accommodate 200
vendors’ showrooms and a 202,000-sq.-ft. exhibit hall.

Despite the arguments against
trade shows posed by mart develop-
ers, however, Sheldon Adelson,
president of the Interface Group,
sponsor of Comdex, says that marts
will never be able to supplant trade
shows. “The industries that are in
some of the most successful trade
marts also have some of the most
successful trade shows,” says
Adelson, pointing to the apparel and
gift-product industries. “People at-
tend trade shows to feel the pulse of
the industry. That’s particularly
true of the computer industry, in
which new products and companies
are evolving so fast. Why should
someone go to a trade mart to see
200 companies when he knows that
he could go to a trade show and see
three or four times that number?”

But Adelson adds that even more
important to many people is “the
opportunity trade shows provide for
a vendor or a buyer to take a trip
and write it off as a business or tax
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deduction.”

Whether the industry will sup-
port one, let alone three, merchan-
dise marts is a matter of specula-
tion. The developers have not yet
announced any space commitments
from vendors, although all three say
they are in negotiation.

BOSCOM’s Dan Prigmore says he
is confident that the industry can
handle as many as five computer
marts around the country. In-
fomart’s Winsor, however, says
that two in the same town present a
difficult challenge. “It’s going to be
a race to round up tenants,” says
Winsor.

Leggat, McCall and Werner
Ventures, Inc., developer of the
International Information Center,
Infomart’s Dallas competition, was
first to announce its project. But
each developer of the three marts
claims the concept as its own.

One test of the concept’s viability
may come from the Business

Computer Center that opened in
Chicago’s Merchandise Mart last
January. That center, smaller than
the Dallas and Boston projects,
houses showrooms for seven major
vendors, including Digital Equip-
ment Corp., Texas Instruments
Inc., Control Data Corp., Honey-
well Information Systems, Monroe
Systems for Business, Apple Com-
puter, Inc., and 3m Co.

Besides drawing on the estimated
1 million buyers who do business in
the Merchandise Mart each year,
the vendors also hope to attract
customers by individually and
jointly sponsoring monthly educa-
tional seminars aimed at specific
professional markets.

Kenneth Olsen, president and
chief executive officer of DEC, sees
his company’s participation in the
Business Products Center as an
“experiment that will infuse new
ideas into the industry.” He says
that the primary advantage of such
centers, compared to retail outlets,
is that they provide buyers a
one-stop facility where they can
learn about and shop comparatively
for computer products. Olsen will
not comment on DEC’s interest in
the larger projects, but adds, “We’ll
have quite a bit of experience in this
place before we have to make
decisions on the others.”

Such wait-and-see sentiments are
echoed by Charles Clough, corpo-
rate marketing vice president of TI.
The company uses its showroom in
the Business Products Center as a
learning center for customers and a
support vehicle for dealers and
distributors, rather than as a retail
outlet. “Our learning center could
be considered a more direct form of
advertising in which we’ll be eyeball
to eyeball with our customers,” says
Clough. He adds that TI is
interested in mart projects and, if
the company commits to one, it
would structure its showroom along
the same lines as the Chicago
facility. —Frank Catalano
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Most small system users think all micro-
mputers are created equal. And they’re

ht. If you want performance, convenience,
/ling, high technology and reliability (and

10 doesn't?) your micro usually has a price
J that looks more like a mini. It seems big
rformance always means big bucks. But

t so with the SuperBrain!

Standard SuperBrain features include: twin
uble-density 514" drives which boast nearly
0,000 bytes of disk storage — expandable
10 megabytes. A full 64K of dynamic

\M. A CP/M* Disk Operating System to
sure compatibility to literally hundreds of
plication packages presently available. And,

12" non-glare, 24 line by 80 column screen.

pistered trademark of Digital Research, Inc.

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

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

remarkable microcomputers available anywhere.

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

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

INTERTEC
| ” DAIA
= = SYSIEMS.

2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115
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THE DSD 880
WINCHESTER SYSTEM.

MADE THE WAY
DIGITAL WOULD MAKE IT.

EXCEPT DIGITAL
DOESN'T MAKE I'T.

HyperDiagx'\osﬁcysy, HypefServiée and Rapid Module Exchangé are trademarks of Data Systems Design, Inc.
PDP is a registered trademark of Digital Equipment Corp.



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

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

Next, they’d offer it in different capacities,
like 7.8, 20.8, and 31.2 megabytes, with a choice of
.5 or 1 Mb floppy back-up, or none at all.

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

And the whole package would be extremely
compact, just 5% inches high, so it would save
space and fit in almost anywhere.

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

Maybe they'd even institute a module swap
program, somethmg like our Rapid Module
Exchange,” which would be designed to get you

back up and running within twenty-four hours.

Finally, since this system would be so
dependable, they’d be able to offer their extended
service at a much lower price—much like we do
with our own HyperService,” which goes into
effect when the 90-day warranty expires and
covers everything.

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

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

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

And, why we make it the way we do.

Corporate Headquarters: 2241 Lundy Ave-
nue, San Jose, CA 95131 Eastern Region Sales and
Service: Norwood, MA, 617 769-7620. Central
Region Sales: Dallas, TX, 214 980-4884. Western
Region Sales: Santa Clara, CA, 408 727-3163.

DATA SYSTEMS DESIGN

WP FLPY

Central and South

America (office in U.S.A.) 415/967-8818; Denmark 01/83 34 00; Finland 90/88 50 11; France 03/956 8142; Israel 03/298783; Italy 02/4047648;

Japan 06/323-1707; Netherlands 020/45 87 55; New Zealand 4/693-008; Norway 02/78 94 60; Spain 34/433-2412; Sweden 08/38 03 70;
Switzerland 01/730 48 48; United Kingdom 44/7073/34774; West Germany and Austria 089/1204-0; Yugoslavia 61/263-261.
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Now you can get a terminal
as easy to use as aV T100 no matter
what kind of terminal you need.




Up until now if you wanted VT100

quality in anything other than a VT100,

you had two choices: Do without,
or settle for something less.

Now Digital’s created a family of
VT100 terminals. All of them as easy
to use as a VT100 because they're all
made with the same high regard for
people and the way they work.

The new VT125 business graphics
terminal, for instance.

Affordable graphics for business
and engineering.

[t gives you what you'd expect in
terms of durability and ease of use
from a VT100. But what makes it an
ideal graphics terminal is our new
graphics instruction set called ReGIS
(Remote Graphics Instruction Set).

With just a few simple lines of pro-
gramming language, even an average
programmer can run VT125 graphics
off of your present minicomputer.

Then, with simple but powerful
ReGIS commands, any operator can
call up data and put it into graphic
form with very little demand on the
CRLL

The VT125 also writes text as well
as it draws pictures, so what graphics
fail to express, words can.

You can buy the VT125 as a com-
plete terminal package. Or you can
buy it as an option for the VT100 you
already own.

Either way, it'll work like a charm
on most systems supporting ASCII
terminals. As will any other terminal
in the VT100 family.

This next one, for instance.

The economical VT101.

It can display 80 or 132 columns
of data with smooth scroll. You can
select double-height and double-
width characters. And you can per-

sonalize it right from the keyboard . . .

so you'll feel comfortable working
with it.

But because the VT101 was
designed with less option space than
the VT100, it costs less.

Thus it's perfect for people who
want a terminal as easy to use as a
VT100 but not as expensive.

The VT101, we think, fills a very
practical niche between too much
terminal and not enough.

But suppose you need even more
features to start out with?

The VT131. A new, fully
optioned terminal.

You get advanced video features
to make an operator’s life easier and
more productive. The VT131 also
comes with a printer port, five full
and half duplex protocols and full
modem control.

With the VT131 you can select
block mode or character operation
from the keyboard.

All of these features are designed
in a terminal package that, like the
VT101, has less option space than
the VT100.

Thus the VT131 also represents an
affordable choice in terminals.

Then, of course, there's the VT100
itself.

Some have called it the
“perfect” terminal.

Perfect for OEMs developing
demanding applications. Perfect for
people who'll want its extra capacity
power supply and card space for
additional options later on.

There are options now that'll turn
a VT100 into a personal computer for
the office, or into a business graphics
terminal. Easily and affordably.

Many have called the VT100 the
best video terminal ever made.

Imagine what they’ll say about a
whole family of them.

Hard copies from your terminals?

For printed copies, you can choose
from the DECprinter III for excep-
tional throughput or the versatile
DECwriter IV if your applications
include graphics. One is probably
perfect for you. Your Digital terminals
dealer can help you decide.

To buy your terminals, see your
local Digital terminals dealer or sales
representative today or contact:
Digital Equipment Corporation,
Terminals Product Group, MR2-2/M67,
One Iron Way, Marlboro, MA 01752.
Telephone toll-free 800-225-9378
(outside the continental U.S. or in
Massachusetts call 617-467-7068)
between 8:30am and 5:00pm Eastern
time. In Europe: Digital Equipment
Corporation International, 12 Av. des
Morgines, CH-1213 Petit-Lancy/
Geneva. In Canada: Digital Equipment
of Canada, Ltd.
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Lower priced products may
rejuvenate OCR market

The high price of optical-charac-
ter-recognition (OCR) products has
been as big a stumbling block to
end-user acceptance of the technolo-
gy as is pronouncing its name. The
biggest users have been Fortune

500 companies and the federal
government, which use OCR in large
data-processing environments to
relieve hefty data-entry bottle-
necks.

Two firms have recently joined
the ranks of those trying to lower
the cost of OCR use by offering
systems configured around mini-
computers and pes; the firms may
thus expand the applications of OCR.

Optical Business Machines, Inc.,
Melbourne, Fla., has teamed with
Perkin-Elmer Corp. to release two
versions of OBM’s DPS minicomput-
er-based OCR product line this
month (MMS, January, p. 9). Input
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Business Machines, Inc., Rockville,
Md., will introduce a low-end,
turnkey inventory-control ticket-
reading system at next month’s
Hanover Fair in Germany. That
system is configured around a
Digital Equipment Corp. LSI 11/23
pe, and initially is targeted for sale
in Europe. This year, Input will also
begin shipping the first end-user
OCR system, the Input 20, under its
own label in the U.S.

Some industry watchers expect
that even with lower prices, OCR’s
market share will not increase
quickly. OCR has grown slowly
compared with other computer
peripherals, says Kenneth G.
Bosomworth, president of Interna-
tional Resource Development, Inc.,
Norwalk, Conn. One reason for
the market’s slow growth is
that OCR competes with direct

Optical Business Machines, Inc.’s DPS OCR (/eft), configured
with a 32-bit Perkin-Elmer minicomputer, is said to have more
functionality than dedicated OCR systems. Prices range from
$149,000 to $179,000 for basic configurations of 16- and 32-bit
versions, respectively. Input Business Machines, which takes a
more limited functionality, has kept prices low for some of its
systems by incorporating a low-end OEM product called OCRL
{right). In quantities of hundreds, OCRL sells for $3000 to $6000.

on-line data entry.

“At one time, McDonald’s (res-
taurant) read cash register receipts
optically. Now its point-of-sale cash
registers are on-line. That pattern
of source data entry is true of a lot
of applications,” Bosomworth ex-
plains. Yet, he sees a long-term
future for OCR in the slow-growing
computer-input market, in which
the technology traditionally has
been strong. IRD estimates for OCR
products shipped in the U.s. this
year indicate that of a total market
of $315 million, $170 million in
equipment was used for computer
input. Another $85 million in
equipment went to word-processing
applications, while $40 million went
to newspapers and other specialty
markets, and $20 million went to
electronic-mail functions.

OBM hopes to capitalize on the
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Pertect for any occasion.

A

Whatever your business or application, o

today to:

there’s a TermiNet® 200 printer to fit it perfectly. ‘ o, L
From mini/ micro computer output to transaction processing, General Electric “‘“”'1\‘;:;“”‘\4‘:
TermiNet 200 printers deliver the high performance you want. Like 22980. Telephone:
outstanding throughput, excellent print quality for up to nine-part forms, : (703) 949-1474
reliable operation, minimum downtime, and low operating costs. Choose the | ‘mm:“"l"‘\’("[“‘L‘i'll:“x:‘

one to match your exact needs. A basic line printer with serial or parallel TermiNet'200 printers
interfacing. A forms access printer with precise alignment and no paper waste. Have a sales representative

A split platen printer that does two different jobs at the same time. Plus a I'm also interested in a

hlgh]_\ \"ersatile KSR “ TermiNet 200 printer demonstration

Name

Quality that will make a lasting impression

Company

ddress

GENERAL & ELECTRIC Y.
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The first full feature,
high performance
dot matrix printer for




Hi-G presents the Series 900 - the

dot matrix printers that are Born To
Run ... and keep on running. We've
teamed with Tritel to design a printer
with field-proven, state-of-the-art per-
formance at an affordable price, a
printer built from the ground up in
the U.S.A.

Hi-G builds all critical printer com-
ponents and subsystems - includ-
ing printheads, power supplies and
printed circuit boards - in our own
modern facilities, Every printer and
its components are subjected to
exhaustive testing before, during

and after manufacture The resultis j
the first American-made, full feature,

high performance matrix printer
available for under $1,000.
Standard features include:
©9x9 high resolution matrix
¢ 150 CPS
e Bidirectional, logic-seeking
¢ 600 million characters, field inter-
changeable printhead
o Selectable print styles
e Noise rating - 60 dB
Let Hi-G put you one step ahead
of the competition. Choose the dot
matrix printer that's Born To Run.

HI-G CO.INC.

PRINTER PRODUCTS =

DESIGNED TO SURVIVE.
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Laser OCR-Two
scanner and

recognition
logic (unit)

1620 STDs (16 bit)
128K-byte memory
10M-byte disk

5508B video display unit
FDC matrix printer

3210 STDs (32-bit)

' 512K-byte memory
32M-byte disk
550B video display unit
FDC matrix printer

Printer(s)
FDC matrix,
600 cps

Disk drive
(or multiples)
10M, 32M, 64M, 80M
96M, 300M bytes

Magnetic-tape drive*

200, 556, 800, 1600, 6250 bpi

(or multiples)
7- or 9-track

*optional

Optical Business Machines, Inc.’s DPS minicomputer-based OCR products.

market with two new OCR systems
with output capabilities. Its top-end
system can be used for tasks other
than OCR, whereas most competi-
tive systems are dedicated to
scanning, the company claims.

Two versions of the DPS minicom-
puter-based OCR system are avail-
able, priced at about $149,000 and
$179,000, respectively, for basic
configurations. The low-end system
is comprised of an OBM Laser
OCR-Two scanner, Perkin-Elmer’s
model 1620 16-bit minicomputer
with 64K bytes of memory, a
10M-byte P-E M46-710 Vanguard
cartridge disk system, operating-
system software, a Florida Data
Corp. matrix printer, a P-E model
550B keyboard and terminal to
control OCR functions and a 1600-bpi
magnetic-tape unit. The high-end
system has many of the same
features, except it is based on P-E’s
3210 32-bit minicomputer with 0.5M
bytes of memory and has a 32M-byte
disk drive. coOBOL is included in the
operating-system software. Options
include the magnetic-tape unit, as
many as 63 more terminals and as
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many as four scanners for faster
reading. Applications software is
priced separately. 0BM delivers and
supports the complete system.

The Laser OCR-Two has two
M6800 ups, one to control document
handling and recognition and one
for data editing and reformatting
for magnetic-tape output. The
device scans paper from 2.9 to 8.5
in. wide and 2.5 to 14 in. long.

The high-end product is distine-
tive in its flexibility, the company
claims, most notably in that it does
not have to be used as a dedicated
OCR machine. On the 32-bit system,
the operating system uses 110K to
115K bytes, leaving about 885K
bytes for the user. Of the 385K
bytes, the OCR scanner requires
about 35K to 100K bytes per task,
says William E. Lohne, a senior
sales engineer at P-E who helped
OBM configure its first DPS system.
This still leaves room for the user to
do data-processing tasks. On the
16-bit system, almost all memory is
used by the operating system and
the scanner.

Competitive systems, such as

Scan-Optics, Inc.’s 1750 office-
product scanner and Scan-Data
Corp.’s model 2280, typically are
dedicated to OCR functions. The
1750, which is based on a 16-bit
Hewlett-Packard Co. HP 1000
minicomputer, includes 64K bytes of
memory, as many as four floppy-
disk drives and a control display
terminal, and is priced at $79,347.
Applications software from Scan-
Optics is priced separately, as are a
printer and a magnetic-tape unit.
Scan-Data’s model 2280, which is
based on a DEC PDP-8 computer,
includes an 8.8M-byte disk drive,
one to two CRT terminals, an OCR
system transport and scanner, user
software, operating system, a tape
drive and a line printer. It is priced
at $225,000.

Although 0BM supplies applica-
tion software for an added price,
Lohne says, software for one of the
first applications sold for about
$20,000. That application, at the
Federal Aviation Administration in
Atlanta, uses an early version of the
DPS to process payroll forms. The
forms previously were submitted
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INCOMPARABLE.

igments and pixels can both
arrest an instant for eternity —
but, their comparison fails after
that. So too, digital image processing
and computer graphics. Some may
claim to give you both in the same
system, but with today’s technology,
it can’t be done well. Either, it’s a dig-
ital image processing system or a
graphics system. At COMTAL, we
grovide certain graphics capabilities,
ut not at the expense of the image
processing architecture.

Also, image processing is not
the same as image display. Some
“image processors” are little more
than a refresh memory pumping
data through a display buffer. And if
it’s a software-based system, forget
real-time, interactive operations.

COMTAL is the expert in digital
image processing systems — stand-
alone, real-time, interactive systems
that have no equal.

Real real-time.

When we describe image pro-
cessing operations as real-time, we
mean it. Our real-time functions
execute in 1/30 of a second! Even
our “near” real-time is only 2/30 of
a second. To be a truly interactive
system, it must run at 30 frames a
second or fas“~r—and we do!

More pixel power.

Since the inception of digital
image processing, COMTAL has set
the pace. We continue to offer the

Image of Mona Lisa processed by Combined Logic Research, Hollywood,
CA, on a COMTAL Vision One/20 using histogram equalization and function
memory modifications for brightness, contrast and color correction

system that is standard. . . a built-in
controller for memory. . .indepen-
dent, real-time scroll and zoom of
images. . . real-time arithmetic func-
tions. . . real-time convolution with
real-time coefficient updates. ..
real-time classifier for four bands of
multispectral data. . . real-time his-
togram. ..and many more advanced
features.

More choices.

No one gives you the choices
that COMTAL does. From standard
systems to advanced engineered sys-
tems, you can be confident that
COMTAL will meet your specific
needs: (See Product/y Feature Matrix)

More Experience.

No one has COMTAL's ten
years’ experience, and no one offers
the level of support we do. We build
state-of-the-art while others have it
on their drawing boards. We support
our systems with the full resources
of 3M, a worldwide service organiza-
tion, and a full on-site acceptance-
testinf procedure. It's what you
would expect from the innovative
leader.

Incomparables.

Mona Lisa’s elusive smile defies
comparison. It is quintessential art.
In image processing, COMTAL is
the state of the art. We invite your

L

4x z00m using pixel replication

most sophisticated systems commer-
cially available. We offer standard
systems at unrivaled prices. We offer
features that no one else can offer:

[ Continuous Zoom —image magni-
fication from 1x to 512x in 2/30 of a
second; various interpolation tech-
niques available. [J Virtual Reéresh
Memory —a Winchester disk-based
system that stores up to 300 mega-
bytes —eliminates the need for large
RAM. [0 Full-Resolution Graphic
Planes — 5122 or 10242 graphic planes
can be manipulated in 1/30 of a sec-
ond. [ Image Combination —two

[X Image Resolution and Bit Depth Function Small Real-Ti
‘ ‘ I-Ti |
[ Number of Images (i) & Graphics (g) In vomory | heea | GLTIE ] B8 LR
Typical Configuration Processing Processing
— 2| 8000-R N 5122x 8
857 | Model 30 3i.49
Eé 8| 8000-R | | 1024°x 8
a | Model 65 3i,4q
VISIONONE/10 | 5122x 8
4i 4g
VISION ONE/20 5122x 8
g o Model M8 ] 7i8g
® 2| VISIONONE20 [ 5122x 8
B &3 | Model M10 15i, 89
HEC| VISIONTEN24 [] 10242x 8
4i, 8¢
VISION ONE/12 2562/5122x 12
3i,120/1i, 49
8- Digital Video Acquires and digitizes filmed images illuminated by a light table; integrates
e a Input as many as 256 frames; images can be transferred to a VISION ONE/20 or
== | Processor host computer.

250K byte matrices can be combined
in real time through arithmetic func-
tions; output can be interactively
modified in real time. [ Mapper —
image rotation, axis translation, scal-
ing, and other spatial alterations in
less than a second. [[] Freeze-Frame —
any displayed image can be captured
in real time and stored in memory.
And, more. . .like an operating

comparisons. But, measure for mea-
sure, we think you'll judge us in-
comparable. COMTAL gorporation,
a subsidiary of 3M, 505 West Wood-
bury Road, Altadena, CA 91001
Telephone (213) 797-1175.

COMTAL

CIRCLE NO. 17 ON INQUIRY CARD




biweekly, entered by keypunch
operators onto tape and then onto a
minicomputer.

Tom Holmes, general manager at
OBM, says that ideally, a scanner
running at 400 cps could scan 12,000
machine-print characters in 30 sec.
(about 195 cps for hand-print
characters). A key operator enter-
ing the same information typically
keys in 11,000 to 12,000 characters
per hour.

Input is targeting the inventory-
control market with its as-yet-
unnamed ticket-reading system.
The system wuses an expanded
version of Input’s RIT 5000 (remote
intelligent terminal), a high-speed
batch reader that scans more than
100 price tickets per min.—about
2000 cps. The RIT 5000 reads tickets
specified by the National Retail
Merchant Association to help track
retail-store inventory. Dennison
Manufacturing Corp. sells a version
of a configured RIT 5000 system in
the U.s. and Canada.

In Europe, Input will sell its
system, configured with the RIT
5000, a DEC LSI 11/23 pc, a CRT
terminal, a ticket printer, a
10M-byte hard disk and applications
software, for about $50,000, says
company president Gary J. Murphy.
The company may reconfigure the
system for the U.S. in a version that
would not compete with Dennison’s.

Input will move into end-user
systems in the U.S. this year with
the Input 20 shared-resource sys-

tem. The Input 20 hand-fed
terminal communicates with a
controller that includes an M6800 pp
and a low-end OCRL reader. OCRL is
typically an OEM product for Input
that reads as many as four lines of
information that are a total of less
than 6 in. high. In quantities of
hundreds, the OCRL is priced at
$3000 to $6000, depending on speed.
As many as 16 Input 20s can be
linked to the controller via 300-bps,
twisted-pair cable, and the control-
ler can be linked to a host
minicomputer or mainframe. CRT
terminals or cash registers can be
linked to the Input 20. A minimum
configuration with five Input 20
units and a controller is priced at
$10,000.

While the Input 20 is a pre-
production product, Murphy says,
one major utility company in New
York is considering using one. The
company may use it to handle utility
bills paid at a payment window. “It
could take two to four days until
these are input into computer, and
the company could inadvertently
shut off someone’s electricity in the
meantime,” says Murphy.

Murphy finds some potential
customers suspicious of Input’s
relatively low prices. “User educa-
tion and understanding of the
general public are still the big
challenges of the OCR industry,” he
says. “Only a minute part of the
population understands OCR,” he
says. —L. Valigra

Pertec reenters Winchester
market with 8-in. drive

Pertec Computer Corp., which
launched a 20M-byte, 8-in. Winches-
ter more than three years ago but
which was never able to land a
major account for the drive, has
decided to reenter the market for
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small rotating memories with a line
of redesigned hardware offering
capacities ranging from 33M to 84M
bytes.

Called the TrakStar series, the
new hardware is the same physical

CALL
YOUR
LOCAL
DYSAN
OFFICE

St. Louis, Missouri
(314) 434-4011

San Francisco, California
Sunnyvale, California
(408) 730-2145

Sherman Oaks, California
(213) 907-1803

McLean, Virginia
(703) 356-6441

Irvine, California
(714) 851-9462

New York, New York
(212) 687-7122

Schaumburg, lllinois
(312) 882-8176

Fair Oaks, California
(916) 966-8037

Glendora, New Jersey
(609) 939-4762

Bellevue, Washington
(206) 455-4725

Atlanta, Georgia
(404) 952-0919

Arlington, Texas
(817) 261-5312

Burlington, Massachusetts
(617) 273-5955
(617) 229-2800 (OEM)

Rocky River, Ohio
(216) 333-3725 (Cleveland)
(412) 261-0406 (Pittsburgh)

Livonia, Michigan
(313) 525-8240

Dysan Flexible Diskettes are also
available from all ComputerLand
Stores, Sears Business System
Centers, and independent
computer outlets nationwide.

For the location of the Dysan
sales outlet nearest you,
contact Dysan at:

(408) 988-3472;

Toll Free: (800) 538-8133;
Telex 171551 DYSAN SNTA;
TWX: 910-338-2144.
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DID YOU KNOW

THAT THE BEST MEDIA

AVAILABLE

IS NOW AVAILABLE

NEAR YOU?

Well, it is. °

For years, we’ve

been supplying

discriminating data processing

professionals worldwide with the finest

magnetic media made anywhere...Dysan
diskettes, mini-diskettes, disc packs, disc cartridges
and single rigid disks.

Is there any reason why you should have to settle
for second best?

Now you can buy Dysan precision diskettes and
mini-diskettes direct from the Dysan sales office or
authorized dealer near you. And they’re not just
any diskettes. They're certified 100% error-free
both on and between the tracks to insure you of
flawless performance. That means no lost data.
No need to re-program. Or de-bug again. Dysan
diskettes work the first time, every time. Think
about how much time, energy and aggravation
you can save.

Why wait for problems to occur to convince you
that a bargain diskette is really no bargain? Call
the Dysan office nearest you. Or stop in your
nearest authorized Dysan dealer. Once you expe-
rience the Dysan difference you won't settle for
anything less.

-1 T
j
.*
-

Dysan

ORPORATION
Our Media Is Our Message

5201 Patrick Henry Drive
Santa Clara, CA 95050
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The designers’
choice for

MUITIBUS

compatible data
acquisitiong
systems.

The ADAC 700 series of
data acquisition systems plug %
directly into the same card cage
as computers from Intel and National.
Mounted on a single PC board, the 700
series includes both high and low level
analog to digital systems and DAC boards.

710 Series Low Level A/D

B Withstands common mode voltage to 250 V

M Digitizes outputs from bridges, thermocouples, and
other low level transducers

B Gain amplifier with system cold junction compensation
can be programmed channel to channel

M 8 or 16 differential inputs per card

M 12 bit resolution

735 Series High Level A/D

B 16 to 64 single ended or pseudo differential inputs

B Jumper selectable for 8, 16 or 32 differential analog inputs

M 12 bit high speed analog to digital converter

B Up to 2 channels of 12 bit digital to analog converters

B Bus interface includes software choice of programmers
control or interrupt

735 DAC Series

B Up to 4 channels of 12 bit DACs

B 2 scope/recorder per control circuit

B 8 discrete digital outputs with 8 current sinks
B 8 discrete digital inputs

Send for full technical data to:

CORPORATION

70 Tower Office Park « Woburn, MA 01801, 617-935-6668
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size as an 8-in. floppy-disk drive and
will begin shipping in evaluation
quantities this quarter. This time,
says Darell Meyer, product plan-
ning and marketing manager at
Pertec’s Woodland Hills, Calif.-
based Peripherals Division, the
company is determined to do it
right. “We were among the first to
announce and the last to deliver,” he
concedes.

Pertec’s first 8-in. hardware was
announced during the halcyon days
of small Winchesters—early 1979
and up through the 1979 National
Computer Conference in New York.
But the hardware never got a
proper hearing before the OEM
marketplace, says Newark, Calif.,
industry consultant Andrew
Roman. “Pertec dropped the ball,”
he says. “They never ironed out the
interface issue and stuck to a
proprietary design until it was too
late.” Moreover, he says, Pertec
never had an aggressive marketing
strategy. The result: “No one could
really evaluate the drive,” he says,
adding that by his calculations,
fewer than 500 were built, of which
very few got onto the open market.

Later, the Pertec drives were
equipped with an ANSI interface,
but by then it was too late. “The
20M-byte drive looked ideal when
Pertec first introduced it,” Meyer
says. “But not anymore. The 5%4-in.
Winchester came along, and now
30M bytes is considered the bottom
end for an 8-in. device.”

With Pertec’s new hardware, the
D8033 (33M bytes), the D8067 (67M
bytes) and the D8084 (84M bytes),
the company addresses the interface
issue by announcing that the drives
will be equipped with an ANSI
interface. As far as the second
issue—lack of marketing strategy—
is concerned, the company has a
firm idea of where it wants to see
the drives installed. First of all
Pertec is looking at single-user
desk-stand systems and multi-
station word-processing systems
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JATL
INTERNICY
SORATION

i
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What would ou say

to the world’s most inteﬁigent
off-the-shelf voice terminal?

“Take a LETTER to Interstate”
"ADVANCE cutting tool 0.28 inch”
"HEMOGLOBIN NORMAL"
“TRACK target, sector 2, zone 8"
"Test fixture 82 OUT of tolerance”
"DELETE graphic segment F29"
"PART number 63527"

"The CHECK is in the mail!"”

That's all it takes: a check for $5,295
to enter the realm of voice command,
control, and data entry: A billion-dollar
segment of the data-processing indus-
try by the end of the decade.

Interstate's VRT101 voice-intelligent
terminal gets you there fast. No
hardware interfacing—unless you
want to talk to another computer
over a standard RS-232C data link.

No time-consuming software
development—the terminal’'s CP/M™*
operating system allows you to choose
from hundreds of commercially avail-
able application programs, utilities,

and programming aids. Or write your
own applications in FORTRAN or
BASIC.

At run time, just substitute spoken
words for keyboard entries; CP/M's
console command processor can't tell
the difference. Any spoken words you
choose. Up to a hundred learned
words or phrases can be stored in a
separate voice-recognition unit for
instant access. Store even more on
flexible or hard disk, or download
them from
terminal
memory.

The Interstate VRT101 converts
your words into ASCII character

strings—as you define them—with
over 99% accuracy. And displays each
entry on the screen for veri.fii)cation. It's
a completely interactive process. In
real time. In your "natural” language.

So give us a call today. Our VRT101
voice-intelligent terminal is waiting to
hear from you. Interstate Electronics
Corp., PO. Box 3117, Anaheim,
California 92803. Call Toll Free
(800) 854-6979, in California
(800) 422-4580. TWX 910-591-1197,
Telex 655443, In the U.K. Telex 82431.

PS. For your own wall size "What
Would You Say?" poster, write to us on
your company letterhead.

INTERSTATE
ELECTRONICS
CORPORATION

A FIGGIE INTERNATIONAL COMPANY

F

Your single source for Voice Terminals, Plug-in Modules and IC Chips.
*CP/M is a Registered Trademark of Digital Research, Inc.
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Universe 68 leapfrogs
the 16-bit minis.

DATA SYSTEMS




Introducing the first 32-bit

supermicro for OEMs

Our new Universe 68 computer system
offers powerful 32-bit architecture, a
microcomputer price, the program-
ming efficiency and portability of a
UNIX-like operating system, and the
refreshing experience of working with
a computer supplier whose business
practices are actually designed to
make life easier for OEMs.

8-bit
micros

16-bit
minis
32-bit
Universe 68

Jumping over outmoded

16-bit architecture
Built around the Motorola 68000
microprocessor, the Universe 68
system is a 32-bit supermicro that
leapfrogs conventional 16-bit
minicomputer technology. It has
directly addressable, non-segmented
address space of 16 million bytes,
compared to the 64-kbyte limitation
imposed by 16-bit architectures.
That means greater functionality
per dollar, increased program devel-
opment efficiency, and power to tackle
demanding new applications.

W

Univee

The Universe 68/10
computer system

Outhopping supermini prices
The Universe 68 gives you 32-bit
performance at micro prices - -while
the big frogs in the minicomputer
pond are still offering 32-bit tech-
nology only in expensive “superminis.’
A Universe 68/10 with 32-bit processor,
256 kbytes of memory, floppy disk,

and Winchester disk sells for under
$20,000. Order ten, and the unit price
drops to $16,860, including system
software.

Springing past conventional

system software

UNOS, our UNIX-like operating sys-
tem, is part of the new generation of
more flexible, easier to use software
written in the high-level systems pro-
gramming language C. To help OEMs
develop products faster and less
expensively, it incorporates UNIX fea-
tures (such as “pipes,” /O redirec-
tion, and hierarchical files),
plus portability that con-
ventional systems software
can't match.

To its UNIX-
like base,
which supports
FORTRAN and
C languages,
UNOS adds
PASCAL and
BASIC, an
expanded data
base manage-
ment system
(DBMS), and
an array of run-
time oriented,
real-time trans-
action process-
ing capabilities,
including a
highly sophisticated “Eventcount”
process synchronization mechanism.
These extensions can be the key to
implementing real-time and informa-
tion systems applications.

Croaking obsolete

business practices

OEMs often find computer suppliers
tough to deal with. Bundled hardware
and software limit flexibility in configur-
ing systems, while proprietary busses
and assembly-language software

can lock you in to one vendor.

We're out to change all that by
offering OEMs a choice. You can buy
complete systems from us, and just
add application software. Or buy
some components from us, and go
elsewhere for others. You can even
buy UNOS from us and run it on
someone else’s hardware. And by
building the Universe 68 computer
around standard, non-proprietary
technology like VERSAbus, SASI bus,
and the 68000, we've made second-
sourcing easy.

We've also introduced a more
sensible approach to discounts. We
give you discount
credit for everything
you buy. Our software dis-
counts are based
on how many
licenses you buy,
not in one year,
but over twenty
years. And they
cut deep—all the
way to 98%. We
think this honestly
reflects our costs:
software develop-
ment costs are
almost entirely
loaded at the
front end, and
support costs fall
quickly once an
OEM has gained
experience.

Swallowing up the competition
If you need 32-bit power at a micro
price and you can't wait for the mini-
computer giants, you should know
more about the Universe 68 com-
puter and UNOS. For full information,
call or write Charles River Data Sys-
temns, 4 Tech Circle, Natick, MA 01760,
(617) 655-1800.

With the price/performance story we
have to tell, we're ready to make a
megasplash in the minipond.

The Universe 68 system takes advantage of standard building blocks, such as the 68000
microprocessor, 20-megabyte-bandwidth VERSAbus, and SASI bus.

EEEER

UNIX is a trademark of Bell Laboratories. VERSAbus is a trademark of Motorola.
SASI bus is a trademark of Shugart Associates. UNOS is a trademark of Charles River Data Systems.
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Transfer rate

Rotational speed

PERTEC’S 8:IN. ‘TRAKSTAR’ SPECIFICATIONS
D8033

17,708
Platter size : 210 mm.

3600 rpm
oi using MFM encoding

 485x858x1431in.

where the application load will
continue to grow, Meyer says. Also
on the list are process-control
houses and vendors of small-
business systems.

Pertec’s drives are now undergo-
ing a shakedown cruise at a number
of beta test sites including Pertec’s
Data Systems Division (the old
Computer Machinery Corp.) and at
Omnidata Corp., a Westlake Vil-
lage, Calif., vendor of small
systems, which, like Pertec, is a
subsidiary of Germany’s Triumph-
Adler. Triumph-Adler is also sched-
uled to receive some hardware,
Meyer says, but he stresses that the
Peripherals Division is not interest-
ed in being solely a captive supplier.
“The TrakStar drives are designed
specifically for the OEM market,” he
says. “We estimate that less than 5
percent of our total business will be
captive.”

Production quantities of the
33M-byte drive are due this quarter,
with the 67M-byte version set for
third-quarter 1982 and the high-end
84M-byte device due in quantity by
the end of the year. The company
reportedly is building a clean room
and production-line capability at its
nearby Chatsworth “ironworks”
that one company source says could

40

produce 4000 drives per month. The
company intends to have 3000 to
5000 TrakStar devices in the field
by the end of the year.

Getting this hardware to market
will be the responsibility of a
restructured sales force with ac-
count managers responsible for
Winchester sales to the existing
Pertec customer base. New busi-
ness will be in the hands of what
Pertec executives call “silver bul-
lets”—drive specialists that work on
a national basis out of Pertec’s
Woodland Hills peripheral head-
quarters. Meyer calls these people
“super hotshots” whose job is to
disclose business to the regular
sales force, which will then take
over the business. “If they don’t sell
the TrakStar drives, they starve,”
Meyer says. The first of these
specialists, Ray Christensen, for-
merly marketing vice president at
nearby Woodland Hills drive maker
SLI Industries, is already on board,
he adds.

Things may not move as quickly
as Pertec wants, however. Jim
Porter, Mountain View, Calif.,
industry analyst and publisher of
Disk/Trend Report forecasts that
only 16,000 8-in. drives in the 30M-
to 200M-byte range will be shipped

in 1982 by all U.S. OEM vendors; only
39,000 will be shipped next year.
Based on these figures, it may be
some time before Pertec will be able
to use all its planned production
capacity for this hardware. Roman
too wonders about Pertec’s decision
to go with the ANSI interface:
“There still are not enough drive
vendors using this standard,” he
says, “and no one is shipping
production hardware based on it.”
Moreover, he says, only three
independent controller houses are
offering controllers equipped with
this interface, and none, he says,
are doing it with much enthusiasm.

Meyer feels otherwise, and points
out that Pertec is already working
with a number of controller ven-
dors, including Emulex, Interphase
and Xylogics, and that other
companies are expressing interest
in entering the market.

Pertec also feels that the market
for high-end 8-in. hardware will
receive a boost with the anticipated
introduction of an 8oM-byte pack
drive and a 160M-byte fixed drive
this year by Control Data Corp.
(MMS, September, 1981, p. 10). Both
drives reportedly will use 230-mm.
(“9-in.”) media and will be equipped
with a new intelligent interface
standard that could replace the ANSI
design in higher cost, more per-
formance-oriented systems. “We
will be looking into the use of an
intelligent interface,” Meyer says,
adding that Pertec has designed the
TrakStar drives to go up to 160M
bytes.

Pertec has priced the soon-to-
come 33M-byte version of its
TrakStar lines at less than $2000 in
1000-lot orders. The 67M-byte
device goes for $2340 in similar
quantities, the 84M-byte drive at
$2550. The company will continue to
support its original 20M-byte drive
until this September, and is moving
to convert the existing customer
base run to the new product line.

—John Trifari
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[ade in USA

<

Aydin Patriot”
Color Monitors

Aydin Controls introduces its American-made,
in-line gun, high resolution Patriot Series of Color Monitors.

Aydin Controls, a leader in high resolution color display
terminals, now manufactures Patriot™, its own in-line gun
series of color monitors. The Patriot series will supplement

Aydin’s well known family of delta and in-line gun
monitors.

Patriot’s 13-inch Model 8810 and 19-inch Model 8830 both
offer the latest state-of-the-art features plus all of the
advantages of American technology and manufacturing.
Patriot features high video bandwidth, wide horizontal
line rates, fixed convergence, excellent high voltage
regulation, modular construction, analog or TTL inputs
and rack mountability. The Patriot Series can be
customized to fit special needs.

=

Patriot monitors provide outstanding performance at an
attractive price coupled with an 18-month OEM warranty;
off-the-shelf availability; quick delivery of spare parts; and

fast, reliable service. For more information contact Aydin
Controls, 414 Commerce Drive, Fort Washington, PA 19034.

Tel: 215-542-7800 (TWX 510-661-0518).

#
.

AYDIN X CONTROLS
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Some plain
high performance

FACT: We've delivered

more 45 Mbyte
8” Winchesters than all the
competitors put together.

A 50,000 square foot plant
with the finest clean
rooms money can buy is
totally dedicated to
producing high capacity,
high performance drives.
Plant capacity exceeds
2000 drives monthly.
Availability questions
about high capacity,

high performance

8” Winchesters are a thing
of the past. The only
question left is - how many
would you like —

and when.

COMPETITORS

FACT: critical

components start out only
in the clean room.

Recording heads, platters and voice coil positioner
start out in the clean room and are never exposed to
contaminated air. They're completely sealed in the
lower half of the drive with pure air circulated
through a 0.3 micron life-time filter. All active
components are kept out of this sealed area,
resulting in a clean area MTBF of 25,000 hours.
Some manufacturers include active components in
the sealed area, creating nightmares for field service.

FACT: Micropolis

drives are engineered for
reliability, stability and
performance.

We pay close attention to the clean area, but there’s
more. Designed in are features which make ours
the most reliable, stable high performance

8” Winchester on the market.

e Quartz locked direct drive motor - A unique
Quartz crystal speed control circuit holds rotational
accuracy to better than 0.5%, which allows 5%
more data on the drive. The high efficiency
brushless dc motor eliminates two main
shortcomings of line voltage induction motor/belt
drives - excessive power and heat, and double
inventorying for 50/60 Hz requirements.

* Fail-safe braking mechanism - Micropolis doesn’t
agree with those who feel it’s good engineering to let
the head slow the disk by friction. Instead, we
extend the life of our disks by including a spring
loaded brake that stops the

motor in seconds.

e Self-adjusting boards - Our
intelligent drive even has an
adaptive positioner servo which
recalibrates the board every
time the drive is powered up
or a restore operation is per-
formed. This feature allows
quick board replacement

in the field with no
adjustments at all.



facts about
8-inch Winchesters

e Truly balanced positioner - A balanced rotary
voice coil mechanism combines with a closed loop
servo to continuously monitor head position,
removing the danger of off-track writing inherent in
stepping motor systems. Also, drives using non-
rotary voice coils or stepper positioners are
vulnerable to even very low levels of shock and
vibration.

e Latches and locks hold head in place - Heads
always land in the non-data area and are latched in
a safe position even when the drive is moved from
desk to desk. A special lock protects against higher
shocks during shipping and is unlocked manually
for installation.

FACT: Micropolis’

optional Intelligent
Controller can save you
time and money.

Why spend valuable development time and money
designing a controller from scratch when we've
already done it for you. Our Intelligent Controller
board fits inside the drive, gives you 922 Kbyte data
transfer rate, sophisticated EPM data separation, up
to 1 Kbyte of buffering and 5 bits of error
correction.

Even with all of this, the controller costs less than
$400 in OEM quantities. As a further economy, each
master drive with Intelligent Controller can handle
up to three additional slave drives. Drive interfaces
are also available for SMD, ANSI and SA 1000.

FACT: militarized

computers use our drive.

Thanks to our inherent reliability, customers such as
Rolm Computer and Miltope Corporation buy
Micropolis drives for their militarized computer
systems. Solid, rugged construction means long life

and low maintenance costs in your less hostile
environment.

FACT: on the horizon,

90 and 180 Mbyte
8” Winchesters.

We're at 45Mbytes and climbing. We plan to intro-
duce three more 8” models by the end of 1982 with
storage capacities of 60Mbyte, 90Mybte and
180Mbyte. The new models will help maintain our
leadership position in the high capacity, high
performance over-30Mbyte market.

If a solidly engineered high performance 8” Win-
chester plays a role in your design plans, phone or
write for more “plain facts”.

MICROPQILIS

21329 Nordhoff Street
Chatsworth, CA 91311
(213) 709-3300 * Telex 651486

Growth positions available for talented people.
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HIGHER YIELDS

Withthe newAltos 8086, eight-user,
16-bit microcomputer family.

Altos, the multi-user networking and
communications company, lets you
enjoy a more profitable yield. Now
you can effectively accommodate up
to 8 users, with true multi-tasking,
on your microcomputer system and
get 16-bit 8086 multi-user perform-
ance and features at an 8-bit system
price.

With the Altos ACS8600 family,
you can perform bigger, more com-
plex computer tasks. With a larger
word size for more powerful instruc-
tions and direct addressing of more
memory, you can do more jobs
faster. And you can now handle
complex mathematical problems,
large data base searches and other
demanding applications in far
less time.

1-8 Users

Systems
Software

CPU:
8086

J Floppy Disk:
2Mb

Mag Tape: 17Mb

Winchester Disk:
10, 20 or 40Mb,
expandable to 80Mb

With the 16-bit ACS8600 family
you'll get a unique set of features:

* Multiple processors (Intel's 8086,
8089 and optional 8087 math chip)

» Direct addressing from 500 KBytes
to one megabyte using 64K MOS
RAM memory chips

e Error detection and correction

* Proprietary memory management

e Full communications support
(Async, Bisync & Networking)

* Integrated Winchester—10, 20 or
40 MBytes, expandable to 80
MBytes, with floppy or mag tape
backup

» Multibus™ expansion interface

« Easy conversion of ACS8000 8-bit
software and files to 16-bit
ACS8600

« Four operating systems: CP/M-86,"
MP/M-86, OASIS-16 and XENIX™
(UNIX™)

Take a closer look at these
features. Multiple processors work
together to share the workload for
faster execution and response time.
A unique memory management
system subdivides up to one mega-
byte of memory, automatically giving
each user the maximum available
memory. Error detection and cor-
rection reduces system errors. Full
communications facilities support
asynchronous and synchronous pro-
tocols to allow complete networking
capabilities. In fact, every Altos com-
puter has the capability to handle
network data rates up to 800
Kilobaud.

Integral data storage includes
a choice of 8-inch floppy disks or
magnetic tape backup option, plus
a choice of Winchester hard disk
capacities from 10, up to 80 MBytes.
A Multibus™ expansion interface
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allows the implementation of
Ethernet,” SMD mass storage,
A-to-D converters, IEEE-488, digi-
tizers and a 9-track tape drive.

The proven OEM supplier. The
Altos ACS8600 family joins a growing
family of field-proven products. In
just four years, we've shipped more
than 15,000 systems to our OEM
customers.

Harvest a higher profit yield
with Altos’ 16-bit capabilities. Call our
toll free number or write Altos
Computer Systems today for product
information and OEM pricing.
(European Head Office) 39 Champs
Elysees, 75008 Paris, France, (33-1)
225-9342, Telex 280888 MAISAL
PARIS. (World Headquarters) 2360
Bering Drive, San Jose, CA 95131,
(408) 946-6700, Telex 171562 ALTOS
SNJ or 470642 ALTO Ul. East Coast
(201) 228-5748.

Packed with
Fresh Ideas

COMPUTER SYSTEMS

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

*ACS8600-10 and ACS8600-10 MTU single unit retail prices.

Multibus is a trademark and *8086, 8089 and 8087 are products of

Intel Corp

CP/M-86 and MP/M-86 are trademarks of Digital Research, Inc

0ASIS-16 is a product of Phase One Systems, Inc.

XENIX is a trademark of Microsoft and is a microcomputer implementation
of the UNIX ™ operating system. UNIX is a trademark of Bell Laboratories
Ethernet is a trademark of Xerox Corp.

© 1981 Altos Computer Systems



Q160 from CDI. The high-resolution
thermal graphics printer the world’s
been waiting for.

Standard Features:

160 cps. high speed, bidirectional printing
5 x 10 alpha-numeric dot matrix characters
Upper & lower case, true descenders
80/132 column printing
Software/switch-selectable functions

Optional Features:

High resolution (512/1024 per line), dot
addressable graphics

Custom or dual fonts

APL font

Serial interface

Also available in receive only terminal

For more information on the Model Q160
graphics printer and the Model 2100 receive
only terminal, call Richard H. Leeman, OEM
Product Manager, at (800) 225-1229.

Computer Devices, Inc., 25 North Avenue,
Burlington, MA 01803.

We travel in the best companies.

OMETIMES,
APICTURE
IS WORTH A
TH()USAN D

(In Massachusetts call (617) 273-1550). -

COMPUTER
DEVICES nc.
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MARCH

22-24 Information Systems Education Conference, Chica-

22-25

22-26

23-25

24-26

29-31

29-31

29-31

go, sponsored by Data Processing Management Asso-
ciation Education Foundation. Contact: Dr. Stephen
B. Weiner, Program Coordinator, 12611 Davan Dr.,
Silver Spring, Md. 20904, (301) 622-0066.

Interface '82, Dallas, sponsored by Business Week
and Data Communications magazines. Contact: Peter
B. Young, The Interface Group, P.0. Box 927, 160
Speen St., Framingham, Mass. 01701, (800) 225-4620.

WCGA ’82 “Computer Graphics for Design and
Construction Productivity” Conference, Washing-
ton, D.C., sponsored by World Computer Graphics
Association Inc., The Building Research Advisory
Board of the National Academy of Sciences in
cooperation with the International Planning Commit-
tee and others. Contact: Exhibit Coordinator, WCGA,
2033 M St., N.W., Suite 250, Washington, D.C. 20036,
(202) 755-9556.

SOUTHCON ’82, Orlando, Fla., sponsored by the
IEEE Region Three; the Atlanta Section of the IEEE;
and the Dixie, Sunshine and Piedmont Chapters of the
ERA. Contact: Dale Litherland, Director of Education,
Southeon '82 Professional Program Committee, Suite
410, 999 N. Sepulveda Blvd., El Segundo, Calif.
90245, (213) 722-2965.

Second National Symposium on EDP Quality
Assurance, Chicago, sponsored by U.S. Professional
Development Institute. Contact: U.S. Professional
Development Institute, 12611 Davan Dr., Silver
Spring, Md. 20904, (301) 622-0066.

ANSI 1982 Public Conference, New York, sponsored
by the American National Standards Institute, Inc.,
and the Association Francaise De Normalisation.
Contact: Priscilla F. Trias, ANSI, Inc., 1430 Broad-
way, New York, N.Y. 10018, (212) 354-3315.

“Implementing Integrated Information Services,”
National Conference on Communications, Wash-
ington, D.C., sponsored by Infosystems magazine.
Contact: U.S. Professional Development Institute,
12611 Davan Dr., Silver Spring, Md. 20904 (301)
622-5696.

Aerospace & Defense Computer Exhibition &
Conference, Los Angeles, sponsored by the Technical
Marketing Society of America, the Technology Trans-
fer Society and the Los Angeles Council of Engineers
and Scientists. Contact: Aldie S. Thomas, Program
Director, Aerospace & Defence Computer Conference,
5959 W. Century Blvd., Suite 1016, Los Angeles,
Calif. 90045, (213) 645-1921.

Fourth International Power Conversion Confer-
ence, San Francisco, sponsored by Intertec Commu-
nications Inc. Contact: Intertec Communications Inc.,
P.0. Box 2889, Oxnard, Calif. 92034, (805) 985-1595.

MARCH 30-APRIL 1

INFOCOM °’82, Las Vegas, Nev., sponsored by the
IEEE Computer and Commurnucations Societies. Con-
tact: Dr. Basil Maglaris, Publicity Chairman, Depart-
ment of EE CS, Polytechnic Institute of New York, 333
Jay St., Brooklyn N.Y. 11201, (212) 643-2380.
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Introducing:

The new NEC KD 1165 diskette drive.

NEC Information Systems, Inc.

Half the space/twice the capacity.
Boost your profit margins and add
new capabilities to your system with
NEC's new Model FD 1165 diskette
drive.

Using half the space of conventional
double-sided, double - density 8-inch
drives, you can put two drives— 3.2
megabytes —in the same area where
1.6MB used to fit. And get extra user
benefits like disk sorting, storage
backup, and archiving, all at less cost
per drive.

The Model FD 1165 drive uses
the same interface as your :
current floppies, so you can
add this product advantage i
with no additional cost. :
Get the usual NEC :
product extras. I
Technical features. NEC's :
patented microprocessor- i
controlled head loading
mechanism. Microprocessor g

control of spindle speed, head 2N

positioning and internal diagnostics.
A unique cam that loads heads softer
on the diskette surface to extend
media life. A special direct drive motor
that eliminates belts and pulleys,
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uses only DC voltage, and cuts power
and power supply costs. These are just

a few of the technical extras you get.
Reliability. An MTBF of 24,000 hours—
over 5 years usage at normal duty cycles
—an MTTR of 30 minutes and a 60%
parts reduction, make the Model FD 1165
the most reliable product in its class.

-
~

-

-
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Ease of installation. Vertical or horizontal
mounting. Without modification.

By now you get the idea.

Find out more about NEC's new Model
FD 1165 diskette drive. Call your

nearest NECIS sales office to order an
evaluation unit today.

NEC Information Systems, Inc.
Home Office: 5 Militia Drive, Lexington,
MA 02173, (617) 862-3120
Eastern Office: 36 Washington Street,
Wellesley, MA 02181, (617) 431-1140
Central Office: 551C Tollgate Road,
Elgin, IL 60120, (312) 931-1850
West Coast Office: 8939 S. Sepulveda
Blvd., Suite 330, Los Angeles,
CA 90045, (213) 670-7346

NEC's new Model FD 1165
diskette drive doubles your
storage capacity—from
1.6MB to 3.2MB—without
doubling your space.
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iIBM,
WE'VE GOT
GOOD NEWS.
AND WE'VE GOT
BAD NEWS.

First, the good news:
Introducing the RBTE-80,™ our Remote
Batch Terminal Emulator that enables an
SB-80™ or any CP/M-80®compatible com-
puter to interact with an IBM main frame*
and perform just like an IBM terminal.

Now, the bad news:

End-users can now choose between
buying your expensive IBM terminal or our
inexpensive RBTE-80 program.

For more details on RBTE-80, distributed
exclusively and fully supported by Lifeboat
Associates, mail the coupon.

Lifeboat Worldwide offers you the world’s
largest library of software from its offices in the
U.S.A., Japan, U.K., Switzerland, W. Germany,
and France.

*Or any other computer terminal using IBM Bisync protocols, such as IBM
2770, IBM 2780, IBM 2968, IBM 3741 or IBM 3780 remote batch terminal.

A e e A

Mail to: Lifeboat Associates, 1651 Third Ave., NY,
NY 10028 or call (212) 860-0300 or TWX 710-581-2524
(LBSOFT NYK)

[0 Please send details on RBTE-80.™

[ Please send a free Lifeboat Software Desk Reference.™

MMS3/82

Software With
Full Support

Lifeboat Associates | |

World's foremost software source.

r—————_————————————

_-——_——————_—_—__J
pyright © 1982, by Lifeboat Associates.
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MARCH 30-APRIL 1

Third Annual International Naval Technology Expo-
sition, Chicago, organized by the Cahners Exposition
Group. Contact: Cahners Exposition Group, 222 Ww.
Adams St., Chicago, Ill. 60606, (312) 263-4866.

APRIL

1-2 Computer Exposition for Small- to Mid-sized IBM
System Users, San Francisco, sponsored by the
Association of Small Systems Users. Contact: Paul
Nelson, Dolby Laboratories, 731 Sansome St., San

Francisco, Calif. 94111, (415) 392-0300.

Eighty/Apple Computer Show, New York. Contact:
Ken Gordon, Kengore Corp., 3001 Rt. 27, Franklin
Park, N.J. 08823, (201) 297-2526.

ACCESS ’'82, Deltak International Training Confer-
ence, Chicago, sponsored by Deltak International.
Contact: Sharon A. Stahlheber, Corporate Communi-
cations Associates, 799 Roosevelt Rd., Bldg. 6, Suite
315, Glen Ellyn, Ill. 60137, (312) 790-1225.

Third Annual Office Automation Conference ’82
San Francisco, sponsored by the American Federation
of Information Processing Societies, Inc. Contact:
AFIPS, 1815 N. Lynn St., Arlington, Va. 22209, (703)
558-3620.

Computerized Office Equipment Expo/Midwest '82,
Rosemont, Ill., organized by the Cahners Exposition
Group. Contact Cahners Exposition Group, 222 W.
Adams St., Chicago, Ill. 60606, (312) 263-4866.

12-16 Viewtext '82 Conference, New York, sponsored by
Information Gatekeepers, Inc. Contact: Ellen Bond,
Director of Expositions & Publications, Information
Gatekeepers, Inc., 167 Corey Rd., Suite 111, Brook-

line, Mass. 02146, (617) 630-2022.

13-14 Delaware Valley Office Systems Expo, Philadelphia,
Pa., sponsored by National Trade Productions, Inc.
Contact: Joseph P. Rubel, National Trade Products,
Inc., 9418 Annapolis Rd., Suite 206, Lanham, Md.

20706, (301) 459-1815.

15-18 Second Annual Southwest Computer Show &
Office Equipment Exposition, Dallas, produced by
National Computer Shows. Contact: National Com-
puter Shows, 824 Boylston St., Chestnut Hill, Mass.

02167, (617) 739-2000.

16-17 Small College Computing Symposium, Fargo, N.D.,
sponsored by North Dakota State University, College
of Engineering and Architecture. Contact: Sandy
Sprafka, North Dakota State University Computer

Center, Fargo, N.D. 58105, (701) 237-8685.

19-23 12th Conference on Computer Audit, Control and
Security, New York, sponsored by the EDP Auditors
Foundation and the Automation Training Center.
Contact: D. Eugene Shaeffer, EDP Auditors Founda-
tion, Education Office, P.0. Box 2051, Winter Park,

Fla. 32789, (305) 628-5515.

D-COM Show for the DEC-Compatible Market,
Boston, sponsored by D-coM, Inc., Contact: Ron
Davies, D-coM, Inc., 7312 Burdette Court, Bethesda,
Md. 20817, (301) 469-7650.

20-22
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DEC-
licensed RT11V4

Chassis with
eight-quad-slot
backplane and
power supply

LSI-11/23 central
processor with
128 kbytes of
memory

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

Dual double-
density floppy
disk drives

30-inch-high,
office-style

20.8 megabyte
Winchester hard
disk (equivalent
to four RLO1s)

Optional cartridge

enclosure,
including
cabling

tape backup

Guess Again.

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

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

For more information on these and all our

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

F---------------------

MM3
Send me more information on your
DEC-compatible systems.

Name
Address
City, State, Zip

Telephone ( )

Charles River Data Systems, Inc.
4 Tech Circle, Natick, MA 01760/(617) 655-1800

L---------------------J

CHARLES RIVER
DATA SYSTEMS

DEC and LSI-11 are trademarks of Digital Equipment Corporation

CIRCLE NO. 27 ON INQUIRY CARD
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UNLEASH THE POTENTIAL

Use ACCs pro’rocol packages for DEC systems.

X 2 Link your PDP-11 to today’s X.25 packet-switched net-
. works with our IF-11/X.25. Send messages to remote
sites over Telenet, Tymnet, PSS, Datapac, Transpac and others.

Our IF-11/X.25 supports X.25 Levels 1, 2 and 3. To a PDP-11, it
looks like a peripheral device with 33 data paths. One path serves
supervisory functions while the 32 other full-duplex paths are available
for your data transfer.

We offer the IF-11/X.25 in two versions. One, with LAP and BSC
control characters, operates up to 9.6 Kbps. Another, using LAP-B
and HDLC standards, operates up to 56 Kbps.

ACC’s User Mode X.29 software package is offered separately.

It interfaces 32 PDP-11 terminals.to our IF-11/X.25, making your
message sending direct and simple.

327 Our IF-11/3270 allows you to link a PDP-11 or VAX to

one or two remote IBM 370-type mainframe computers.
You can cluster up to 32 DEC VT-100 (or other ANSI-compatible) ter-
minals with your DEC computer, or have a stand-alone configuration
without it. ;

From a terminal, you can access the DEC processor, access either
of the remote 370 mainframes, or transfer data between them. Under
your control, our IF-11/3270 can switch display from normal DEC
operation in an RSX environment to emulation of a standard intelligent
IBM 3270 terminal.

A typical installation entails a centralized IBM database with DEC
minicomputers at remote field sites. Since the IF-11/3270 does the
BSC processing, it’s especially advantageous where DEC resources
would be strained by the imposition of protocol processing.

378 Our IF-11/3780 attaches to your DEC PDP-11 or VAX,
emulates IBM 2780 or 3780 Remote Job Entry stations,

and sends data to one or two remote IBM 370-type mainframes. Since

you'll transfer data to our IF-11/3780 by fast DMA, and process

the 2780/3780 protocols with it, your DEC resources are virtually

unaffected.

The vast array of available UNIBUS peripherals gives you great
flexibility. You can input a job from a peripheral, process it on the DEC
computer, then queue it for input to the 370s. Output from the 370s
can he stored on disk, processed if desired, then printed or otherwise
handled at your, not the system’s, convenience.

U20 Link a PDP-11 or VAX to two remote Sperry Univac
1100 mainframe computers with our IF-11/0200. It

enables you to cluster up to 31 DEC VT-100 display terminals or

small printers with the DEC computer. Or you can cluster them in a

stand-alone configuration without it. )

Since protocol processing is handled by the IF-11/U200, and since
computer access is on a high-speed Direct Memory Access (DMA)
basis, the unburdened DEC computer continues to be available for
everyday tasks.

Users at their terminals can access the PDP-11 in a normal
RSX-11M environment, switch at will to a remote Univac 1100 main-
frame under Uniscope 200 emulation and, when needed, can initiate
data transfer between the two computers.

DEC PDP RSX UNIBUS. VAX and VT are trademarks of Digital Equipment Corp
SPERRY UNIVAC UNIVAC and UNISCOPE are trademarks of Sperry Corp

ASSOCIATED COMPUTER CONSULTANTS

Main Office: 228 East Cota Street, Santa Barbara, CA 93101. (805) 963-8801. TWX 910 334-4907

United Kingdom Representative: Scicon Computer Services, Brick Close. Kiln Farm, Milton Keynes, Bucks MK11 BEJ. Phone (0908) 565656. Telex 826693
For European Representative, contact: DACI, Roskildevej 398. DK-2610 Redovre. Denmark Phone (01) 41 51 33. Telex 15080

See us af Interface ‘82 Booth 148
March 22:25, 1982, Dallas Convention Center, Dallas, Texas
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CORPORATE & FINANCIAL

Tentative agreement would
boost ailing Centronics

An agreement in principle, an-
nounced in late January, would
provide Centronics Data Computer
Corp. with a $25-million cash
infusion and with the printer
business of Computer Peripherals,
Inc., a joint venture of Control Data
Corp., NCR Corp. and International
Computers Ltd. Published reports
indicate that Robert Howard,
chairman and chief executive officer
at Centronics, would step down
from his management position once
the deal is complete, but none of the
parties involved will comment on
management changes stipulated in
the agreement.

In exchange for the CPI printer
business (with a book value of $28
million) 4nd the $25 million,
Centronics would issue approxi-
mately 4.9 million shares of its
common stock to the venture
partners (the company has 6.1
million shares outstanding). cDc,
which holds 60 percent of CPI and
would be the sole contributor of the
$25 million, would end up with
about 35.5 percent of the expanded
Centronics and would be able to
appoint three of Centronics’s nine
board membhers. NCR and ICL, each
holding 20-percent shares of CPI,
would each hold about 4.7 percent of
Centronics.

Lawyers for all the companies
were drawing up a definitive
agreement as this issue went to
press. Once complete, this agree-
ment must be approved by the
boards of each company and by the
Centronics shareholders. Because
all the boards had approved the
agreement in principle, no major
barriers are expected on that front.
As for the Centronics shareholders,
“They should be overjoyed,” says
William Easterbrook, an analyst
with Kidder, Peabody & Co., Inc. “I

MINI-MICRO SYSTEMS/March 1982

imagine they would have thought
they were at the brink of bankrupt-
cy unless they got such a deal.”

Centronics has suffered from
management turnover and poor
profitability for some time. The
Hudson, N.H., firm, which has had
three presidents in as many years,
posted a net loss of $24.5 million on
revenues of $123.9 million for the
year ended June 30, 1981. The
profitability picture improved some-
what during the first quarter
ending September 30, 1981, howev-
er, when Centronics lost $2.7
million on revenues of $29 million.

Despite the bleak profitability
background, the three investor
companies think the cash and CcpI's
printer line can turn Centronics
around. “We're always concerned
about investing in something that
on the surface does not appear to be
a successful business concern,” says
William F. Buster, senior vice
president for the development and
production group at NCR and a CPI
board member. “If we had been
concerned to the point that we did
not think the Centronics problems
could be turned around and the
company made successful, we would
not have participated.”

Kidder, Peabody’s Easterbrook
speculates that cDC also would not
have made the agreement until
there was little danger of adverse
effects to its own profitability. “I
would expect to see at least a
break-even operation straightaway
from the new Centronics, and
possibly something better than
that,” he says.

To assure itself that the expanded
Centronics will be properly man-
aged, cDC will most likely appoint a
new Centronics chief executive
officer, Easterbrook believes. He
says he’s 99-percent sure this post

will be filled by Thomas Kamp,
president of cDC’s Peripheral Prod-
ucts division. “Kamp is well-
rounded, seasoned and did a good
job for cpc,” Easterbrook says. The
companies involved, however, re-
fuse to comment on this appoint-
ment, or how the agreement would
affect either Howard or John
Tincler, Centronics president.

Adding cpr's printer business to
Centronics’s would provide better
economies of scale for printer
production and would give Centron-
ics a much broader product line,
Easterbrook says. cp1, which did
about $100 million in revenue selling
to its three owners last year,
produces 300- to 1200-lpm band
printers and 1200- to 2000-lpm train
printers. Some product overlap
exists because Centronics markets
300- and 600-lpm band printers.

NCR’s Buster says the cp1 band
printers are both cost and perfor-
mance effective, whereas, “The
higher performance Centronics
product lines are relatively obsolete
and are not profitable for Centron-
ics.” However, Jeffery Weinstein,
vice president and general counsel
of Centronics, says the company
does not plan te discontinue any of
its band products. “cpr’s (low-range)
products are complementary with
ours, even though they do have the
same speed range,” he says.

The venture partners say the
combined strength of the low-end
Centronics matrix printers and the
higher speed CPI line printers make
the proposed agreement attractive.
Buster sums up by noting, “We, as
any other large company with a
diverse product line, have to have a
full range of printer products.”

This is also the rationale at
England’s 1CcL, which already buys
some Centronics matrix printers. In
May, 1980, however, ICL entered a
contract with France’s Societe
Nouvelle Logabax to buy at least
$20 million of that company’s
100-cps matrix printers. Because

51




that contract is still in effect, it’s
unclear how much business ICL
could give the expanded Centronics.
ICL already buys 300- and 600-lpm
printers from CPI, and it’s assumed
the merged companies would contin-
ue to supply ICL with these units.
Weinstein says a date has not yet
been set for Centronics sharehold-
ers to vote on the final agreement,
but he expects the process to be
completed by April. He doesn’t

expect any drastic changes in the
Centronics sales force or methods of
distribution if the agreement is
finalized. “Our emphasis has always
been in the OEM and distributor
markets and in the end-user
market, both in the line-printer
business and the matrix-printer
business. So this arrangement
would fit in well with the planned
strategy that we've had for some
time now.”

Prime’s Henson redirects
office automation, communications

Prime Computer Inc. is begin-
ning to show the imprint of its
recently named president, Joseph
M. Henson. Henson, an ex-IBM
executive named to the Prime post
in December, has indicated that
several of the corporate strategies
undertaken during the reign of
Kenneth Fisher will be redirected
or abandoned. Henson came to
Prime following a five-month
search, during which the company
had an interim acting president
after Fisher’s abrupt resignation in
July, 1981.

Uncertainty arose in the financial
community after the departure of
Fisher following rumored, but
unconfirmed, disagreements be-
tween Fisher and the company’s
chairman David Dunn.

Some actions taken by Henson
that appear to reverse Fisher's
moves include a decision to recon-
sider backward integration and to
continue buying, rather than build-
ing, peripherals. The company is
also reassessing its office-automa-
tion strategies and will add empha-
sis to the company’s communica-
tions capabilities.

“My goal for Prime is to enhance
and capitalize on the strengths that
we have and our reputation for
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Prime’s new president Joseph M. Henson:
“My goal for Prime is to capitalize on the
strengths that we have and our reputation for
quality in the market."”

quality in the market. We have a lot
of things going for us. We're also
dealing with some problems, some
of which are also opportunities,”
Henson told a group of financial
analysts at a conference entitled
“The Second Industrial Revolution:
Innovation Through Technology” in
San Francisco in January.

The company has continued to
outperform previous fiscal results.
In the latest reported quarter (the
fourth quarter, ended Dec. 31,

If the arrangement is approved,
950 of CPI's employees at plants in
Rochester, Mich., and Stevenage,
England, would become Centronics
employees. A CPI plant in Valley
Forge, Pa., that produces magnetic-
tape and card products would not be
affected by the arrangement.

—Dwight B. Davis, with contributions by
Keith Jones

1981), Prime showed an earnings
increase of 4.4 percent to $10.4
million, or 85¢ a share, as compared
to $10 million, or 33¢ a share for the
comparable quarter a year earlier.
Revenues were up 17 percent to
$99.6 million compared to $85.3
million a year earlier. For the fiscal
year, the company reported a net of
$36.6 million or $1.25 a share, which
was up 21 percent from the $31.2
million, or $1.07 a share for 1980.
Revenues were $364.7 million,
which represented a 36.3-percent
gain over the $267.6 million of the
previous year. This quarter (the
company’s first quarter) also ap-
pears promising.

“There is a dichotomy as we look
at the first part of 1982,” Henson
said at the conference. “We read of a
slowing down of the economy and
vet the forecast for the first quarter
of 1982 is the best we have had in
terms of business volumes, and the
outlook is very favorable.”

J. Terence Carleton, an analyst
with Kidder, Peabody and Co.,
estimates that Prime will show a net
income of $11.2 million or 36¢ a
share on revenues of $105 million for
the company’s first fiscal quarter.

Prime, one of the most popular
computer companies on Wall Street,
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HIT noise
before it hits you.

Put a UL Listed High Isolation
Transformer (HIT) on the line. It
knocks spikes, transients, and
other noisemakers right back
through the wall.

Any 50 or 60Hz line, IKVA to
three-phase 60KVA, can be pro-
tected. Common-mode noise is
subdued as much as 146dB. Effec-
tive interwinding capacitance is
as low as 0.0005 pE 2

A HIT can also be used as a
combination stepdown trans-
former and noise-isolation de-
vice, with inputs up to 480VAC.

Elgar High Isolation Transfor-
mers are now available from
stock. So call us and describe
your noise problems. We think
the solution will be an immedi-
ate HIT with you. Write Elgar,
8225 Mercury Court, San Diego,
California 92111. Or call 800-
854-2213 toll-free. (In California,
call 714/565-1155.) Elgar also is a
leading producer of Uninterrup-
tible Power Systems, Ultra Preci-
sion AC Line Conditioners,
Power Line Conditioners, and
AC Power Sources.

JELGAR

[‘()\\ Cr systms company




has enjoyed a prominent position in
the 32-bit superminicomputer mar-
ket, which is projected to show
continued fast growth. Research
firm International Resource Devel-
opment Inc. estimates that 2000
32-bit minicomputers were shipped
in 1981 with a total value of $300
million. The number of units
shipped will increase to 4400 with a
total value of $660 million by 1983,
according to the firm. Competition
however, in the 32-bit market,

is also increasing.

Henson cited several reasons for
his optimism about Prime’s contin-
ued success in the 32-bit market. He
said the company will continue to
expand its market geographically
while increasing the number of
salesmen in the field. In addition,
there will be greater concentration
on penetrating large accounts. The
company recently received an order
from the Pitney Bowes Corp. for
107 systems, 30 of which have been

BOX SCORE OF EARNINGS

This table, which appears every month, lists the revenues, net earnings and earnings per
share in the periods indicated for companies in the computer industry and computer-

related industries.

Company Period Revenues Earnings EpS
Alpha Microsystems 9mos 11/30/81 19,278,950 944 286 41
9mos 11/30/80 15,532,620 833,847 47

Advanced Micro Devices ' 9mos 12/27/81 206,384,000 5,836,000 .36
9mos 12/28/80 229,073,000 19,607,000 1.23

Analogic year 7/31/81 82,860,660 8,797,266  1.07
year 7/31/80 67,010,421 6,029,896 .88

Astrocom 9mos 9/30/81 3,669,470 (60,728) (.08)
9mos 9/30/80 2,996,791 (437,858) (.34)

Burroughs 12 mos 1R2/31/81 3,405,428,000 148,926,000 3.58
12 mos 1R/31/80 2,902,356,000 81,972,000 1.99

Cipher Data Products 6mos 12/31/81 19,608,000 765,000 .R3
6 mos 12/31/80 9,186,000 (R47,000) (.09)

Data General 12 weeks 12/19/81 183,500,000 14,900,000 1.40
12 weeks 12/20/80 156,000,000 13,800,000 1.29

Harris 6 mos 12/25/81 818,876,000 43,633,000 1.40
6 mos 12/R6/80 734,198,000 54,949,000 1.79

Honeywell 12 mos 1R2/31/81 5,351,200,000 259,300,000 11.38
12 mos 1R2/31/80 4,924,700,000 288,900,000 12.92

Intel year 12/31/81 788,676,000 R7,359,000 .61
year 12/31/80 854,561,000 96,741,000 R.21

Lear Siegler 3mos 1R2/31/81 361,718,000 19,470,000 1.18
3mos 12/31/80 379,230,000 19,048,000 1.19

Monolithic Memories 12 weeks 1R2/20/81 13,385,000 183,000 .03
12 weeks 12/21/80 21,920,000 2,734,000 .42

NCR 12 mos 1R2/31/81 3,432,701,000 08,234,000 e
12 mos 1R/31/80 3,332,370,000 R54,686,000 9.51

Ramtek B6mos 1R2/31/81 21,089,000 15,211,000 45
6mos 12/31/80 1,187,000 940,000 .38

Scan-Data 9mos 9/30/81 9,314,143 (R,883,723) (1.0R)
9mos 9/30/80 10,301,494 (1,706,281) (.77)

Software AG Systems Group 6mos 11/30/81 11,082,000 1,022,000 27
6mos 11/30/80 9,216,000 1,468,000 .32

STSC 3mos 11/30/81 7,255,000 (216,000) (.10)
3mos 11/30/80 6,787,000 (317,000) .18

Sykes 9mos 11/30/81 31,744,681 5,921,944 47
9mos 11/30/80 15,'780,07& 1,998,090 .18

Timeplex 6 mos 1R2/31/81 15,027,000 B5R7,000 A8
6 mos 1R/31/80 13,456,000 1,087,000 .R9

installed with the remainder due
before year-end, Henson said.
Prime will also increase its end-user
market and develop more third-
party affiliations, he said.

“We're going to be increasingly
examining connections with re-
sellers and other vehicles for
acquiring application code, which
we hope to acquire on a proprietary
basis,” Henson said.

Henson has also initiated new
order-flow procedures that will see
the salesmen running “12 30-day
races instead of four 90-day races,”
he said.

If the order flow can be smoothed,
he said, the company will have “the
manufacturing capacity to double
and perhaps triple volume without
significantly adding to fixed assets.”

The company is also reexamining
how it addresses several of its
markets. “We have an office-
automation package, and we have
more than 100 users,” Henson said.
“We have some highly satisfied
users and some not as well satisfied.
We encountered some technical
stability problems, and we are busy
at work back in our labs correcting
those software deficiencies. Mean-
while, we are revisiting the
long-range office-automation strate-
gy.”

Henson also noted that the
company should “focus on areas that
are most complementary to our core
hardware and software technologies
—electronic filing and electronic-
mail distribution—that capitalize on
our communications and networking
capabilities.” In discussing Prime’s
future, he added, “We may reach
the decision that connectivity to
word processors from companies
such as International Business
Machines Corp., Wang Laborato-
ries, Inc., Digital Equipment Corp.
and Xerox Corp. is the way for us to
be involved in office automation
without entering the word-pro-
cessing-station business.”

—Eric Lundquist
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Before you buy one more video terminal
compare the new VISUAL 300.

The microprocessor-based VISUAL 300
combines a highly comprehensive command set

AN APPLES-TO-APPLES COMPARISON OF FEATURES.

VISUAL TeleVideo®

with traditional VISUAL ergonomic design. The = A
; : b T ; ANSI X3.64 Specified STD NO
result is a terminal built for flexibility and superior .
v iy : Block and Character Transmit STD STD
productivity. And at surprisingly low prices. Solid State Kevboard ST =
Of the terminals in its class only_ VISU.AL 300 Pro rammabIZ Non-Volatile Function Keys STD NO
offers so many standard featuyes_ including: Vidgo Attributes Require No Display Space STD IM‘:)
B Flexible block mode transmission parameters St Pay S paa
B Programmable non-volatile function keys ;
# Smooth Scroll, Slow Scroll and Jump Scroll STD NO
m Split screen - .
o Audible Key Click STD STD
- Fu,!l edlt";)g Non Volatile Set-up Modes, “Menu" Style STD NO
W 12" or 14" non-glare screen 25 Status Line ; STD STD
B Non-volatile set-up modes for selection of ter- Solit Screen ST ST
minal parameters, eliminating cumbersome L.p et 5 ST S
switches. ine rawn;fg Character Set o ‘T,D
Call for full details on the VISUAL 300...the e s o
new standard of comparison for video terminals. Pagiﬂg Yoaps. o
Service available in principal cities through Full Editing STD S
Sorbus Service Division of Management Assis- Programmable Non Volatile Columnar Tabbing STD NO
tance Inc. Choice of Typomatic/Non Typomatic Keyboard STD NO
14" Screen 0PT NO
Independent Xmit/Receive Rates 0PI NO
N-Key Rollover STD NO
CR New Line Mode STD NO
Foreign Character Sets 0PT NO
User Programmable Non-Volatile Answerback,
¢ 32 Codes STD NO
i 3' i Screen Brightness Control from Keyboard STD NO
W1 e XON/XOFF Flow Control, Split for Xmitter and
W Receiver STD NO

B
e

\

LU AN
i

See for yourself

Visual Technology Incorporated

540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539

CIRCLE NO. 30 ON INQUIRY CARD




CONRAC SERIES 7211.

A display of techno

No other display performs like

the high-resolution Conrac
7211 because no other dis-
play is built like it. Simply put,
this Conrac monitor can
give you and your system a
technological edge.

Conrac's Precision
In-Line Gun: For a clear
picture with color
convergence locked in.
Conrac's Precision In-Line
Gun hits your targets for
easy setup and minimal

-

&;\ o &'
maintenance.
Conventional
delta guns can let

color beams drift out
of convergence and
produce a confusing image.

Conrac's PIL gun is inherently

more stable, so the usual
complex electronic conver-
gence circuitry has been
eliminated.

With it goes costly repeti-
tive convergence adjust-
ments, but the original sharp
image remains.

Form factor:
The practical side of
Conrac displays.

Space savings speed system

integration. Besides 17.5" and
16.75" standard front panel

heights, the 7211 is avail-
able with no front panel and
remote controls, reducing
front height to 14 inches.

Its low-profile design is
ideal for tapered cabinets.

CONRAC

logical strength.

And to fit into your manufac-
turing plans, you can order
the 7211 in 13" and 19" models,
in cabinet, chassis-only, and
rack-slide versions.

See how the 7211 can

improve your image. CAD/
CAM, process control, image
processing —any application
can benefit from the finer
quality graphics you see on
a 7211.
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CONRAC

20 MHz

Modular electronics:

No one gets rich servicing
Conrac monitors.

Our modular electronics
speed field maintenance.
Just trace the problem to the

usec. Result:
you get all the
performance
you've built into
your system onto the screen.
No more problems with soft
edges, poor resolution, and
the resulting operator fatigue.
Even 8-bit microprocessors
can benefit from this enhanced
image quality.

A wideband video amplifier:
Conrac’s dedication to detail.
The 7211 has twice the usual
video amp bandwidth, reach-
ing up to 40 MHz (-3 db). This
capability means you can
easily accommodate deflec-
tion rates from 64 down to 27

Selectable scan frequencies:
Conrac put in a plug for
economy and flexibility.

The 7211 will operate at all
horizontal scan frequencies
from 15 kHz to 36 kHz —in
one convenient package.

You select between three pre-

Dynamic focus:

Clearly a Conrac edge.

This Conrac strong point
assures center-to-edge image
focus for ultimate clarity.
Simpler display designs pre-
tend the tube’s screen is a
concentric circle, with an
equal radius from center to
edge. The Conrac gun auto-.
matically compensates for the
different gun-to-screen
distances that are actually
found in modern tubes. The
end product is a consistently
sharp image across the entire
screen.

circuit card or module level,
remove the old PCB card,
then plug in a new one. Less
hardwiring in our display
means less hard work for
your technicians.

set ranges by changing a
jumper plug. Fine tuning doe
the rest. With this approach, *
you order and inventory one
CRT display for this complete’.
range of scanning frequen-
cies. The 7211 selectable
scan frequencies also offer
the end user a built-in growth
path to higher system
capabilities.

Find out more:

For detailed, descriptive
literature write or call:
Conrac Division

Conrac Corporation

600 North Rimsdale Avenue
Covina, California 91722
Telephone: (213) 966-3511
Telex: 67-0437

g

Conrac Elektron GmbH
Postfach 60, Industriestrasse 18
D 6992 Weikersheim

Federal Republic of Germany
Telefon: 0 79 34/70 71

Telex: 07-4231 elecon
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The real-time performance leader.
Gould (__:O CFPT 32/87

- /'

i " // /
The most pdv(lértul
minicomputer ever designed.

A device so far ahead of any other that the
numbers speak for themselves: :

P
“/ly

Whetstone 1 3760 Whets (x1000)
Whetstone 2 2297 Whets (x1000)
Real-Time Simulation  22.4 Seconds

Serious about wanting the most powerful
minicomputer available? Call Gould S.E.L. We'll
match our numbers against anyone’s.

Gould Inc., S.E.L. Computer Systems Division,
6901 West Sunrise Boulevard,

Fort Lauderdale, Florida 33313. 1-800-327-9716. -) G 0 U I_D

Electronics & Electrical Products
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PRODUCT FOCUS

DG offers second
supermini operating system

Data General Corp. has added a
second operating system aimed at
real-time processing and high-
throughput dedicated operations to
its Mv family of 32-bit Eclipse
computers.

Advanced Operating System/
Real-Time 82-bit (AOS/RT32) joins
the current Advanced Operating
System/Virtual Storage (A0S/VS)
operating system.

The two operating systems are
compatible. AOS/RT32 is a memory-
resident subset of A0S/VS and uses
only the subsystems needed to
support real-time applications. Pro-
grams operating on AOS/RT32 are
written and tested under A0S/VS
and allow applications to be written
in DG’s 32-bit languages, including
FORTRAN 77, PL/1, DG/L and
Macroassembler. AOS/RT32 requires
an Eclipse MV system with at least
256K bytes of memory, a CRT
console and a system magnetic-tape
boot device. DG officials claim they
are one of the only firms offering a
32-bit real-time operating system
and a compatible general-purpose
operating system for the same
computer. Christine Wallis, manag-
er of software planning and support
at the company’s Technical Products
Division, says that, while A0S/vS is
aimed at interactive environments
having multiple terminals, AOS/RT32
is aimed at dedicated or control
environments in which a system
must respond rapidly to external
events. Applications suited to
real-time operating systems include
CAD/CAM, automated test equip-
ment, process control and data
acquisition, Wallis says.

Wallis expects the system to be
attractive to OEMs who want the
power 32-bit systems can offer but
without compromising the perform-
ance of their previous real-time
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systems. A real-time operating
system provides rapid task and
process context switching and fast
response to high-priority events
such as user device interrupts. The
high throughput is a result of the
rapid processing of critical system
calls.

Speed and performance compari-
sons between programs running
under AOS/VS and AOS/RT32 are
difficult because of the different
nature of the applications that
would run under the operating
systems, DG officials say. Under
AOS/RT32, average task-re-
scheduling time is less than 500
wsec., and average interrupt laten-
cy is less than 100 psec.

AOS/RT32 is an embedded opera-
ting system, which means that the
memory contains only one physical
copy of the A0S/RT32. The system
uses a ring-oriented architecture,
with the system residing in the
innermost ring (ring 0) and the user
in the outermost ring (ring 7). The
user cannot access the system
except as provided by the system
itself.

The real-time operating system
supports as many as 64 parallel
processes, each with as many as 32

tasks on the appropriate hardware
configuration. Each task or inde-
pendent execution path within a
process shares an address space
with all other tasks in the process.
Tasks can execute independently or
interact using task calls for execu-
tion control, communication and
synchronization.

AOS/RT32 is priced with or
without disk support. The operating
system " is available now with
delivery set at 90 days after receipt
of order.

For the operating system without
disk support the initial license fee is
$5000, and subsequent license fees
are $3000. The minimum equipment
configuration to support the opera-
ting system without the disk
includes an MV computer with at
least 256K bytes of memory, a
dual-mode or streaming-tape drive
and a CRT or hard-copy terminal.

The system with disk support
carries an initial license fee of $5500
and a subsequent license fee of
$3500. The minimum configuration
to support the system with a disk
includes an MV computer, a 256K-
byte memory, a 50M-byte disk, a
removable hard disk or a dual-mode
or streaming tape drive and a CRT
or hard-copy terminal. DG’s AOS/VS
operating system carries an initial
price of $13,000 and a subsequent
fee of $3900. —Eric Lundquist

Companies pave way for
Winchester LSI-11 market

In moves that could signal the
beginning of a large potential
market for Seagate Technology’s
ST-506 interface, a pair of Southern
California controller houses have
introduced 5%s-in. disk controllers
and subsystems that emulate Digi-
tal Equipment Corp.’s 3330-1-
technology 14-in., 5.2M-byte RLO1

or 10.4M-byte RL02 disk-cartridge
drives.

Distributed Logic Corp., Garden
Grove, Calif., has introduced its
model DQ 604 quad-board Winches-
ter controller. The offering interfac-
es two Seagate or Seagate-compati-
ble 5%a-in., 6M-byte ST-506 drives
and is designed for use with DEC
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incredible Advantage
over IBM and Appile.

The ADVANTAGE™ desktop Incredible Software: Incredible Price:

computer from N?”h STO][AS The ADVANTAGE is fully The ADVANTAGE from North
better in every category than  cp/n* compatible. Neither  Star offers you the best in

either the IBM Personal IBM . . :
Computer or the Apple Il BM nor Apple provides this  price/performance. You get

: ability to run the broadest more data storage per dollar

Compare for yourself! range of industry-standard invested, more applications
Incredible Data Storage: applications. In addition, programs, more available
The ADVANTAGE has twice only North Star offers 10 languages, and more
the diskette capacity of either  @Pplication packages for graphics capabiliies. At an
’rhg IBM PC or the Apple' m \évr?g?yggogiisgnu%&nggﬁgl incredible list price of $3999.
LZ'%T?S?S%?;C;%?Q&%GD 4 database management. To find out more about our
Incredible Graphics: , computers with graphics
The ADVANTAGE gives you a ADVANTAGE is the only one contact North Star

, - ; of the three that's fully- Computers, Inc., 14440
higher precision display. A integrated. It fits attractively  SGiqling Street. San Leandro
revolutionary sofiware e OYOour desk without the California 9457’7 (445) .
package called BUSIGRAPH™ - siness of the multiple- 357-8500, TWX. Telex (910)
is provided at no exfra enclosure, multiple-cable 3567008

charge for preparing graphs,

bOr Chorfsl Oﬂd Dle ChOrTS OpprOOCh Tern by |BM Ond North Star, ADVANTAGE and BUSIGRAPH are trademarks of North

Star Computers, Inc. CP/M is a registered trademark of Digital

App‘e Research, inc.

THE INCREDIBLE ADVANTAGE COMPUTER COMPARISON CHART*

NORTH STAR ADVANTAGE IBM PERSONAL COMPUTER APPLE Il

MICROPROCESSOR(S) 1-80A Central processor 8088 processor 6502A processor
8035 Auxiliary processor

GRAPHICS DISPLAY RESOLUTION 640x240 pixels 640x200 pixels 560192 pixels

DUAL FLOPPY DISC CAPACITY 720K bytes 320K bytes 280K bytes

CONVENIENT DESKTOP PACKAGE" Yes, olf in one enclosure No, 3 enclosures No, 3 enclosures

BUSINESS GRAPHICS Yes No No
SOFTWARE INCLUDED?

CP/M COMPATIBLE? Yes

Partial No

LANGUAGES SUPPLIED Graphics BASIC, PASCAL, BASIC, PASCAL BASIC, PASCAL
BY MANUFACTURER COBOL FORTRAN, C

APPLICATIONS S/W PACKAGES 10 packages 5 packages 5 packages
SUPPUED BY MANUFACTURER

SELFIEST DIAGNOSTIC Yes Yes No

NATIONAL ON SITE SERVICE Yes No No

MANUFACTURER SUPPUED PRINTERS Letter quality/matrix (136 columns) Matrix (80 columns) Letter quality/matrix (80 columns)

RETAIL PRICE PER KILO- $5.55 $15.57

BYTE OF DISK STORAGE

| | "Professional configuration: Dual Floppy Disks, Monochrome Display, Keyboard, CPU, 64K bytes (or minimum) RAM Memory, and Printer Inferface.
Source: and s Literature, 1981

v See Us At Office Automation Conference April 5-7 Booth 836
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Andromeda’s WDC-11C dual-width con-
troller allows Winchesters to emulate DEC's
RKO5 or RLO1/2 drives and floppies to
emulate RX02 drives.

Q-bus-based LSI-11, -11/2 or -11/23
pes. The controller board, based on
an Advanced Micro Devices dual
2901 bit-slice wp plugs, into a Q-bus
slot and operates under DEC’s RT-11
operating systems using standard
RLO1/RLO2 drivers.

Also included is an on-board
multiple-device hardware boot-
strap, a full-sector data buffer and a
microdiagnostic self-test card. For
$2050, a customer receives a
PC-board assembly, a user manual
and diagnostics on magnetic tape or
floppy disk. Integration and cabling
are extra.

CRT controller chip

Dilog’s DQ 604 quad-board Winchester
controller interfaces two Seagate ST-506-or
ST-512-compatible drives to DEC LSI-11,
-11/2 or -11/23-based systems.

A similar offering from Canoga
Park, Calif.,, Andromeda Systems
emulates DEC subsystems. As the
WDC-11C, the dual-width controller
board allows emulation of DEC’s
2.4M-byte, 5%s-in. RKO5 or 14-in.
RL01/2 Winchester-disk drives. The
device also emulates DEC’s 5M-byte
Rx02 floppy disks. Based on a
Signetics 8x300 pp, the Andromeda
offering also provides an on-board
ROM boot for system initialization.
The module plugs directly into the
Q-bus backplane of an LSI-11, and is
compatible with DEC operating
systems.

The WDC-11C supports Seagate’s
5%s-in. ST-506, Quantum Corp.’s

set

may reduce display prices

Just when it looked as if the
prices of video-display terminals
couldn’t get any lower, a new CRT
controller chip set from Signetics
Corp. may drop prices further while
adding to the hardware’s capabili-
ties.

The Sunnyvale, Calif., semicon-
ductor maker’s four-chip set in-
cludes the sc2670 display and
graphics controller, the sc2671
keyboard and communications con-
troller, the sc2672 programmable
video-timing controller and the
sc2673 video-attributes controller.
Signetics officials say the devices
are the first full implementation of a
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CRT controller in LSI. Further, the
company claims that the four
devices will cut in half the number
of 1Cs needed to build a pc-based
video-display terminal.

In quantities of 100, the four
components are priced at less than
$58. Using the four parts, Signeties
believes, a complete controller for a
low-end display can be built with
fewer than 15 devices. The company
compares this to other CRT control-
ler chips that, in some cases,
require as many as 40 other
components.

Competition for the Signetics
chips is expected from National

10M- to 30M-byte, 8-in. Q2000 series
Winchesters and Shugart Associ-
ates 5M- and 10M-byte 8-in. SA1000
series Winchesters. The device is
also compatible with any standard
single- or double-sided 8-in. floppy,
including Shugart’s SA800 and
SA850, and any standard single- or
double-sided 5%a-in. floppy, includ-
ing Tandon Corp.’s TM100 series.
As a subsystem, the wbDC-11c,
designated the Mini Winchester
Disk System 5, offers a Tandon
Magnetics 0.5M-byte floppy at a
single-unit price of $4050. As the
MWDS-5/.5 subsystem, it includes a
Texas Instruments Inc. 5M-byte
Winchester and a 0.5M-byte Tandon
floppy for $5160 in single-unit
quantities. The MWDS-12.5/.5 in-
cludes a 12.5M-byte Winchester
from Computer Memories Inc. and
a 0.5M-byte Tandon floppy for $6660
in single-unit quantities. The
WDC-11C controller sells for $2000 in
single-unit quantities. Deliveries
have begun, and Andromeda says it
has an order backlog of 400 to 500
units. —Nancy Love

Semiconductor Corp.’s DP8350,
Intel Corp.’s 8275 and 8276 and
Standard Microsystems Corp.’s
5027. A source at National says that
an 8350-based display controller can
be designed with about a dozen
parts. However, he adds that
Sighetics’s approach could have an
advantage over National's in the
area of video attributes.

The Signeties chip set includes
smooth-seroll, thin-line and block
graphies; interlaced and non-
interlaced operation; variable
cursor types; composite or separate
sync; reverse video; highlighting;
underlining; and four roll-over
modes. The chip set also imple-
ments split screen in hardware.
Additionally, the devices permit
double-height character rows, par-
tial screen scrolling and multiple
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switch into tomorrow
with today’s PACX IV

Today multiple-terminal users can switch and
contend for multiple resources using Gandalf

PACXs (Private Automatic Computer eXchanges).

PACX IV meets your contention and switching
needs today.

All Gandalf PACXs are compatible with each
other. Easily expandable too. Modular design
allows for your needs tomorrow.

Gandalf's microprocessor based design
yields high reliability, simplicity, and flexibility.
Over 1000 maijor systems installed worldwide.

Protocol and speed transparent,

PACX IV allows for both asynchronous and
synchronous data. Up o 9.6 Kbps asynchronous
or 19.2 Kbps synchronous.

PACX IV provides maximum use and control of
computer port resources—up to 128 user
programmable classes.

For complete technical details on the cost-
effective PACX IV, call Gandalf foday.

gardalf

Gandalf Data, Inc., 1019 S. Noel Avenue, Wheeling, lllinois 60090 Tel: (312) 544-6060
Gandalf Data Ltd., Gandalf Plaza, 9 Slack Road, Ottawa, Ontario, Canada K2G 0B7 Tel: (613) 225-0565
Gandalf Digital Communications Ltd., 4 Cranford Court, Hardwick Grange, Warrington, Cheshire, England

Subsidiary of Gandalf Technologies, Inc.
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Rockwells RM 65 modular microcomputers.

ingboard to new

ered to ﬂJllytestedand:eadytogo“ otheycanbem»
tegrated into your product quickly, w
‘design, development or production. And in gettingan

RM 65-based product to market faster, you stand to increase

your market share, and improve your cash flow by realizing
sales sooner.

Reduce your investmentin mlcroelectronlcs.
Consisting of over 20 compact, functionally discrete boards
and accessories, the RM 65 modules deliver leading-edge
technology perform-
ance at off-the-shelf
prices. Their structured
design approach—one
module, one function—

- allows you to buy only
what you need, when
you need it. And dedi-
cate your scarce engi- -
neering/manufacturing
resources to your own
areas of expertise.
Tofurther reduce

S your RM 65 investment,
Rockwe!l also offers several economical development sys-
tems, including one based on our AIM 65 Microcomputer.
With a price tag typically under $1,500, an AIM 65-based sys-
tem is feature-for-feature the lowest cost development tool
available for any board-level microcomputer product line.

Reduce your design and development risks.

Let's face it, with today’s complex microcomputer products,
you want a simple way to get from drawing board to delivery.
With LSI-based RM 65 microcomputer modules, you can get
there in a hurry. They’re known quantities—fully tested, doc-
umented and warranted for one year—offering improved re-
liability over one-of-a-kind designs. All bus signals are buf-
fered to improve noise immunity. And with their built-in rug-
gedness, RM 65 modules are well adapted to industrial envi-
ronments and portable applications.

nowasted motionin

| righ!en your profit plctum.

~ RM 65 modules help you stay competitive by aﬂowrhgfy

quickly upgrade or reconfigure your products whenever -
necessary—uwithout significantly increasing their manufac-
turing costs. Often, new features can be added by simply
plugging in new program firmware. Or you canoffera
broader product line by just adding one or more of the func-
tionally discrete RM 65 modules.

RM 65 modular microcomputers could be your springboard
to new profit opportunities today. To find out how, contact
your local Rockwell sales representative, or call toll free:
(800) 854-8099; in California, (800) 422-4230. Or write
Rockwell International, Electronic Devices Division, RC55,
P.O. Box 3669, Anaheim, CA 92803. In the Far East, contact
Rockwell International Overseas Corp., Tokyo, Telex J22198;
in Europe, contact Rockwell International GmbH, Munich,
Telex 0521-2650.

*FORTH isa trademark of FORTH, Inc.

RM 65 Modules

Single-Board
Microcomputer

2K bytes static RAM; 16K bytes
PROM/ROM; one serial shift register, two
parallel ports; two 16-bit timer/counters

8K Static RAM; 32K Dynamic RAM,;
16K PROM/ROM

Floppy Disk Controller; CRT Controller;
|EEE-488 Bus Controller

Memory Modules

Intelligent Peripheral
Controller Modules

Input/Output Modules GPIO and Timer; ACIA (RS-232C)
Software Run-Time BASIC; Run-Time FORTH
Accessories Card Cages (4-, 8-, 16-slot); Single Card

Adapter; Adapter/Buffer Module; Cable
Driver Adapter/Buffer; Design Prototyping
Module; Extender Module

Rockwell International

..Where science gets down to business

<\
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GARBNGE PURIFIED
IN?  POWEROUT!

FOR RELIABLE
COMPUTER OPERATION

: il U S YS =100 N

IFICATION SYSTEMS
GUARANTEED PROTECTION CONSTANT VOLTAGE TRANSFORMERS
from FOR LINE VOLTAGE REGULATION,
¢ Transients SJ_CK)NDITIONING AND PURIFICATION.
- EIOISE O t -é; iVIini Computers ¢ Numerical Control Systems
i .I'OWI'I uts ¢ Large Computers ¢ Communication Systems
¢ Line Surges 2 * Micro Processors ¢ Programmable Controllers
¢ Other Line Disturbances  Other Sensitive Electronic Equipment
And other products to prevent In The United States
costly malfunctions and downtime Call Toll Free
from input-power disturbances: 1 -800-521 -4792
Series 500 - Line Voltage Regulators
Series 600 - Super-Isolation Transformers CONTROLLED
Series 700 - Line Voltage Conditioners POWER
Series 900 - Electronic Line Voltage COMPANY

Regulators 1955 Stephenson Highway

Troy, Michigan 48084
313-528-3700
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page buffers. Signetics plans to
extend the chip set this year to
include components for a full-color
display.

What effect the devices will have
on the price of finished video
displays isn’t clear. Alex Goldber-
ger, Signetics’s application manager
for the pp division, doesn’t think the
impact on price will be dramatic.
Price difference between Signetics’s
15-chip implementation and those
using more devices could be as little
as $10 because of the low cost of ICs,
he explains. But even a small drop
in the price of goods for a display,
especially at the low end, could set
off a round of price cutting for

Signetics Corp’s new four-chip set
includes the SC2670 display and graphics
controller, the SC2671 keyboard and
communications controller, the SC2672
programmable video-timing controller and
the SC2673 video-attributes controller.

finished products.
An executive at a San Francisco

Media-independent network
addresses p.c users needs

As pc systems make rapid
inroads into companies that once
owned minicomputers and main-
frames, the need to link the
ubiquitous small computers into
local-area networks (LANs) is
mounting. A new company—The
Desktek Group, Mountain View,
Calif.—recently joined the small
group of firms addressing the pc
networking market. Consisting of
both board- and system-level prod-
ucts, Destek’s network interfaces
are said to operate over virtually all
types of communications media and,
through a multiplexed interface, can
bring the cost of linking components
to the network to less than $230 per
connected device.

Other companies selling net-
working equipment to pc users
include Tandy Corp., Nestar Sys-
tems, Inc., and Corvus Systems,
Inc. (MMs, November, 1981, p. 22).
Cost per connection into these
firm’s networks ranges from about
$400 to more than $650, and each
company’s interfaces support only
one type of medium. John R. White,
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Destek’s president, charges that
vendors usually offer one network
configuration to which all users
must conform. To enable Destek
customers to select from various
network capabilities, the firm’s
products operate over baseband
coaxial cable, baseband twisted-pair
wire, broadband coaxial cable or
phone lines. The company plans to
include fiber-optic cable in those
options eventually.

The Destek Group was founded in
1980 as an R & D limited part-
nership. As such, “shares” of the
company are placed through a
California brokerage firm. The
limited partners essentially provide
the firm with funds and contract
with Destek to develop technolo-
gies. In return, the limited partners
receive a percentage of sales when
products are sold. Along with its
main Mountain View offices, which
focus on semiconductor technology,
Destek operates an Acton, Mass.,
branch that works on networking
and system software. The company
will subcontract with other firms for

Bay Area video-display maker,
whose firm is evaluating the
Signetics devices, is cautious about
the effect of so small a drop in the
cost of goods, however. He agrees
with Goldberger that the impact on
the price of the finished display will
be slight. But he says that if his
company could save $5 to $10 on a
terminal, he would reevaluate the
end-user price based on what the
competition is doing.

The chip set is available now.
Signetics is talking with several
U.S. semiconductor vendors with
hopes of securing an alternate
source for the devices by the second
quarter of this year. —[arry Lettieri

high-volume manufacturing.

Supporting data-link rates as high
as 2M bits per sec., Destek’s
networking products can tie virtual-
ly any pc systems at the physical
and data-link levels of the Interna-
tional Standards Organization’s net-
working architecture. In a multiplex
configuration, the products permit
different processors running differ-
ent operating systems to share
resources and exchange messages,
White claims.

Central to Destek’s network is a
logic board containing an 8-bit pp
CPU, PROM-based network-control
software, a RAM buffer, a timer, an
RS232C 1/0 port and a general
parallel 1/0 port. The company’s
first board product, the NIB-S100
series, plugs directly into any s-100
bus, and includes baseband RG-59U
coaxial cable connectors. (Compa-
nies offering S-100-based pc sys-
tems include North Star, Vector
Graphics, Dynabyte and Cro-
memco.) Although the $-100 proc-
essor uses the direct bus connection
to communicate over the network,
rather than the serial or parallel 1/0
ports, a user can retain these ports
on the NIB-S100 board to connect
additional peripherals to the proces-
sor.
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ADM 3A DUMB TERMINAL®
The original Dumb Terminal RS232C Gated Extension

Full or Half Duplex up to Port
19.2K Baud Direct Cursor Addressing

1920 Characters in 24 rows Over 200,000 in use
of Characters

ADM 31 SMART TERMINAL

Two-Page Display Memory Dynamically Modifiable

Buffered Printer Port Personality
Full Editing/Visual Optional 25th Line/Smooth
Attributes/Business Scroll/X-ON, X-OFF/
Graphics Programmable Function
: Keys
Polling

Lear Siegler, Inc., Data Products Division, 714 North Brookhurst Street, Anaheim, CA 92803. Attn: Adv. Regional Sales Offices: San Francisco 415/8
Philadelphia 215/245-1520 « England (04867) 80666.*From the states of CT, DE, MA ,MD, NJ, NY, RI,VA and W.V. call (800) 523-5253. Quantity One U.
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ADM 5 ENHANCED DUMB TERMINAL®

All ADM 3A Features Plus: Gated Extension Port

Reverse Video, Reduced Integral Numeric Keypad
Intensity or Combination Individual Cursor Control
of Both Keys

Limited Editing with Erase
to End of Line/Page

ADM 36 DEC SYSTEM TERMINAL

ANSI Standard Non-Embedded Visual
80 or 132 Column Display Attributes
Jump or Smooth Scroll/Split Selectable International
Screen Character Sets
Non-Volatile Set-Up Mode Shewn with Optional
Using "English” Prompts 15" Monitor
5/828-69
S. Price
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ADM 21 SMART TERMINAL

Conversation, Block Mode X-On/X-Off Transmission
Operation Control
8 Shiftable Function Keys International Character Sets
Full Editing/Visual Available
Attributes Popular Terminal
Printer Port Emulations Offered

ADM 32 OEM EXPANDABLE
SMART TERMINAL

Optional Integral 300/1200
Baud Modem with Auto
Answer, Auto Dial, Key- Graphics
board Programmable Programmable Function

Optional Polling Keys

2 Pages of Memory/25th Line  Jump or Smooth Scroll

Full Editing/Visual
Attributes/Business

>s Angeles 213/454-9941 « Chicago 312/279-5250 « Houston 713/780-2585
umb Terminal is a registered trademark of Lear Siegler, Inc.

Until now there's been quite a war
going on over prices and features in the ter-
minal industry. Until now, that is—the com-
petition just lost, hands down.

For years, Lear Siegler has set the stan-
dards of the industry. Dumb and smart.
And the competition has worked hard to
imitate them.

But these new prices and performance
features are the toughest standards any-
where. Bar none. So it's back to the drawing
boards for everyone else in the industry.

Meanwhile, Lear Siegler is featuring a
complete family of low priced, high perfor-
mance terminals with attached or detacha-
ble selectric keyboards, white or green
screens, Dumb or smart.

The detachables offer extra memory
and accept an extra board for speech,
graphics, modems, controllers or additional
memory. Options include 15" screens and a
convenient tilt mechanism.

So if you've been holding out, waiting
for the right prices and features, give in.

Say uncle. Say Lear Siegler.

INCREDIBLE PERFORMANCE,
INCREDIBLE PRICES.

LEAR SIEGLER. INC
DATA PRODUCTS DIVISION
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computer
supporting

- | multi-terminals

General-
purpose
mini-
computer

A theoretical Destek network could combine several implementations of its interface products. Shown is a single NIB-S100 board attached
directly to an S-100 processor’s bus and four system-level NIS-1000 configurations—a multiplexed version supporting several systems through
a single box, and three basic NIS systems providing a parallel or a serial I/O port.

Destek plans to introduce other
board-level products that will link
directly to other popular pc bus
architectures. But for now, owners
of non-s-100 systems must link to
the network through the firm’s
system-level products, the NIS-1000
series. In its basic configuration,
the NIS-1000 consists of a module
containing a network logic card—
essentially the same as the NIB-S100
board—and a power supply. The
processor communicates data over
the network through the Rs232C
port on the logic board.

With a higher level version of the
NIS-1000 system, users can link as
many as 10 processors and/or
peripherals to the network through
a single box. This version contains
the standard logic board with one
parallel and one serial port, plus a
second card consisting of eight
additional serial ports. A third card,
which functions as a controller for
the multiplexed NIS-1000, holds a
780 processor and RAM.

The central logic card in all of
Destek’s board- and system-level
interface products remains essen-
tially the same. William Northup,
director of network development,
says only the PROM-based logic and
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the media connections are likely to
vary from network to network.
Variations in the logic are minimal,
he says, and would occur primarily
to route data to and from 1/0 ports,
depending upon the interface con-
figuration.

The main function of the logic—
network control—would remain con-
stant in every interface, Northup
says. This control handles block
transfers of data from network
devices, provides acknowledgement
for received transmissions and
supervises media access of network
components. Destek’s products will
initially support only a carrier sense
multiple access (CSMA) method,
although the firm plans to include a
token-access approach later. With
CSMA, network devices “listen” to
communications traffic in an at-
tempt to ensure the link is clear
before accessing the network.

The standard Destek products
incorporate baseband coaxial con-
nectors, which can be linked to the
cable through a transceiver or, to
avoid the transceiver’s extra ex-
pense, can operate in a daisy-chain
configuration, with the coaxial cable
connected directly into and out of
the interface board. Northup says

this method is best suited for
smaller networks of about six to 10
components.

Customers who wish to run their
networks over twisted-pair base-
band wires can specify such
connectors for their interface
boards. For users preferring broad-
band media, Destek offers separate
boards containing RF modems and
connections for single- or dual-cable
systems. Another board option
incorporating a 300-, 1200- or
2400-bps modem enables communi-
cations over phone lines. Finally,
Destek eventually will offer connec-
tions for fiber-optic links. Northup
admits wes will probably never
require the huge bandwidth prom-
ised by fiber optics, but he says
some installations could require the
noise immunity inherent in fiber
technology.

Prices for the standard NIB-S100
board with baseband coaxial start at
$795. A low-end, two-port NIS-1000
system begins at $1500; a multi-
plexed version with eight additional
serial ports and another controller
board is $2295. OEM discounts are
offered for the products, which are
available immediately.

—Dwight B. Davis
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NOBODY IN COLOR GRAPHICS CAN
MATCH OUR PRICE/PERFORMANCE.

NOBODY.

STARTING AT $12995 STARTING AT $5995

Includes Single Color, Includes 8 Colors,
Monitor, CPU and Keyboard Monitor and CPU

e 1024 X 1024 resolution e 512 X 512 resolution.
(1024 X 768 viewable). e Z-80 8-bit processor.
e MC68000 16-bit processor.
OPTIONAL FEATURES INCLUDE: OPTIONAL FEATURES INCLUDE:
® 256 simultaneously displayable ® 16 colors
colors/16 million color combinations. * 13/ 15" and 19" displays.
e Dual 500K byte flexible disk drives. e Single or dual 256K flexible
e 10MB or 40MB fixed disk drive. disk drives.
e Up to 8MB user addressable RAM. e 32K user addressable RAM.
e IDRIS, C, PASCAL, FORTRAN. e CP/M, PASCAL, BASIC.

OTHERS PROMISE. WE DELIVER.

‘Chromatics

For full product information on the best PRICE/ PERFORMANCE story in the business, contact: |
Chromatics, Inc./2558 Mountain Industrial Blvd./ Tucker, Ga. 30084 / Telephone: 404/493-7000/ TWX: 810/766-8099. \
Offices Worldwide ‘
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Called “MP/M TI™”

MP/M II, the multiuser
extension of our CP/M operating
system, answers the lucrative
business community demand
for small scale distributed
processing. Smart OEM's,
language companies and
application programmers are
enthusiastically extending
their offerings to satisfy
this “new" market.

MP/M 11 Features

Record locking and file
locking ensure data base validity
when multiple users access
the same data.

With 32 megabyte file
capacity, you can daisy-chain
16 state-of-the-art disk drives,
at 512 megabytes each. This
gives you on-line storage
of 8 gigabytes!

Fast performance is a
certainty. Dispatch time
between users requires as
little as 600 microseconds.

Encrypted passwords
provide security for user files
and directories.

Time and date stamps indicate
your last update of an application
file and either last access or
file creation.

Additional features provide
increased performance with
exceptionally low system
overhead through streamlined
housekeeping plus 30 refined
utilities. 400K bytes of RAM are
supported. And MP/M Il is
upward compatible with CP/M.

Ww

Substantial
Capabilities Included

Maijor utilities in the MP/M |l
package include our RMAC™
assembler, LINK-80™ LIB-80™
run time library manager,
and RDT™ debugger.

Network capability: Your
product's growth to CP/NET™
is provided in MP/M II.

To Language &
Application Companies:

You're seizing the time-
perishable market advantages
of MP/M II. Its five manuals help
extend your products to multiuser
status, with accuracy and speed.
LINK-80's overlay facilities help
produce a higher quality.
LINK-80, RMAC and RDT are
powerful development aids —
which don't cost you a thing.

Compatible software
accelerates your entry into the
multiuser market. Most programs
running under CP/M will run
under MP/M |l with little or no
modification. Couple that with a
built-in growth path, and you're
protecting the future of your
business with MP/M |I.

24
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Extend CP/M

to Multiuser Systems:
Profits

Extend Your




To Hardware OEM’s:

The profitable impact
of multiuser configurations
is profound. Compare your
sum-of-the-boxes pricing:
Multiuser vs. single user.
No question about it. Your next
move will be to re-forecast
sales quotas and profit margins.
MP/M Il is the key. With the
market demand you read about,
the act of extending your systems
to MP/M Il will bear handsome
rewards. Your next step is equally
clear. Have our marketing group
expedite the MP/M |l data sheet,
OEM price list and contract.
Here's an even more positive
approach. Why not call our mar-
keting group as your first priority ?

These 14 companies are
extending 24 languages to run
under MP/M II:

Compiler Systems, Inc.
Control-C Software, Inc.
Digital Research

Ellis Computing
Laboratory Microsystems
Micro-Ap

Micro Focus, Inc.
Microsoft

MT Microsystems, Inc.
Ryan-McFarland Corp.
Sorcim Corporation
SuperSoft Associates
Tarbell Electronics
Timin Engineering Co.

To Dealers,
Distributors,
System Houses:

It takes less effort to make
more money by selling multiuser
systems. Selling an upgrade
path is easier than moving
dead end, dedicated systems.
MP/M Il means hard disks,
multiple printers and terminals —
add-ons right through full
networking environments.

One sale can truly generate
cash for an extended period.
So call your OEM for delivery
of MP/M |l based systems.

Every new market has its
share of easy sales. For a while,
somebody will take those orders
hand over fist. Your share of that
business will probably depend
on a single factor: Your ability
to get product first.

ark of Digital Rese MP/M I,

and RDT are trademarks of Digital Research

arch

Digital Research

Over 250,000 microcom-
puters use our operating
systems. Over 300 OEM’s and
400 independent software
vendors (ISV's) use our
products as the basis of
thousands of applications.
These are listed in our CP/M
Compatible Catalog. Over
25,000 copies, per edition,
generate ISV's sales. FORUM,
published quarterly, and ISV
seminars provide technical
and business advantages. &

: ) B i S
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4 Belgium, 32(16)202496
 Far East: Microsoftware Assoc.,
~ Tokyo, Japan, 03-403-2120

Multiuser Demand

Multiuser demand is more
than a trend. The MP/M Il market
is a fact of business life. It elevates
the microcomputer with larger
scale capabilities, and a larger
dollar/sale market base. You only
get one chance to make a good
first (market) impression. Now
is the time. We're here to help.
Call (408) 649-3896, or write:
Digital Research, PO. Box 579,
Pacific Grove, CA 93950.
Europe: Vector, Intl., Leuven,

DIGITAL RESEARCH



Multiplan: tools that will sell
a lot of computers.

Computers for non-computer
people. Let's face it, the future
of the microcomputer industry
is in the hands of people who
don't know or want to learn
computer programming. They want
solutions. That's why we developed
Multiplan.

Tools for decision makers. Multiplan is

a second generation electronic spreadsheet
simulator. It is highly interactive, user-friendly,
and easy to learn. It provides all the tools users
need for answering the toughest question in
business: “What if...?" And, it's specifically

User congeniality. Multiplan goes
to work right away, in any numeric
application. Users don't need a lot
of system knowledge, just their own
intuition and goals for problem
solving. Multiplan provides them
with good documentation, a con-
genial user interface, and state-
of-the-art features.
Staying ahead. Multiplan may be
exactly the user-friendly spreadsheet
simulator you need to sell your system
in a highly competitive marketplace. If you're
marketing or planning a system now, contact our

designed for non-computer people. OEM Accounts Department. We'll show you how
A better marketing tool. When you build Multiplan ~ Multiplan can expand your systems’ capabilities,
into your system, you add the sales appeal of an broaden your markets and sell computers.
endlessly useful numeric worksheet. A single tool with

dozens of uses: Financial Analysis. Capital manage- C g

ment. Accounting. Numeric modeling. Market /\/\M/\\ ‘@@Q [F IV
analysis. To name just a few. You can build Multiplan 10700 Northup Way

into a vertical system, bundle it on a menu or use it Bellevue, WA 98004

as a turnkey system. (206) 828-8080 » TLX: 328-945
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Ungermann-Bass adds broadband to Net/One

The Ungermann-Bass broadband imple-
mentation of Net/One uses standard
CATV industry components. Above is a
network interface unit connected to a
standard CATV tap.

Although the Net/One local-area
network developed by Ungermann-
Bass, Inc., has been shipped as a
single-channel baseband system
since its July, 1980, introduction,
the Santa Clara, Calif., company
managed to avoid becoming a po-
larized participant in the baseband-
versus-broadband debate that
started about a year ago. Unlike
some participants in that debate,
Ungermann-Bass always believed
room existed for both technologies
inthe market, and the firm designed
its Net/One to eventually support
broadband as well as baseband
transmissions. This month, Unger-
mann-Bass has announced its first
broadband products.

Because Net/One is modular in
design, only two elements (aside
from the cable) must be changed to
convert a baseband system to a
multi-channel broadband system. A
small “encoder/decoder’” board in
the network-interface unit (NIU) is
exchanged, and an RF modem re-
places the baseband transceiver. The
baseband and broadband configu-
rations are functionally identical,
with both hardware and software
for the two systems completely
compatible.

Because both systems are com-
patible, users can combine base-
band and broadband networks in
their facilities. Broadband could be
used where CATV cables are already
installed or where video integration
is desired, and baseband could
operate in applications requiring
greater flexibility, lower costs and
higher speeds. (A baseband Net/One
can operate at 10M bits per sec.,
while the maximum broadband rate
is 5M bps on one of five standard
6-MHz channels.)

ATTACHED DEVICES

Ll

NIU
BROADBAND CABLE MODEM
HEAD END <
] mMoDEM lf] MODEM
BRIDGE BRIDGE
BASEBAND BASEBAND
CABLE CABLE
- > ]
- iy
NIU NIU —D
-] ]
XCVR. XCVR.
- i
(o b o

Net/One systems use baseband or broadband transmission media. Ungermann-
Bass'’s bridge products allow any number of Net/One systems to be interconnected.

The broadband configuration
can function with a single mid-split
cable or with dual coaxial cables,
using a vestigial sideband (VSB)
amplitude modulation scheme that
is similar to the technique used for
normal television transmission. All
operating frequencies and para-
meters are compatible with the EIA
standards for broadband local-area
networks.

A single NIU can be equipped
with both baseband and broadband
networkinterfaces, permitting users
to build bridges between the two
types of networks. This bridging

capability, along with Net/One’s
internetwork protocols permits
easy communications between
network nodes miles apart, the
company says.

Ungermann-Bass offers the
same selection of protocols, device
interfaces and user programmabil-
ity for baseband or broadband
media. Because the systems are
virtually identical, costs are com-
parable, except for the higher price
of RF modems compared to base-
band transceivers. First deliveries
of the broadband product will begin
in mid-year.
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The HiNet" Local Computer Network
Because man was not meant to work alone

One of a company’s
biggest problems can be
getting the right hand to
know what the left hand is
doing. Now, with the HiNet
Local Computer Network,
you can install a computer
system that puts each
person in touch with what
everybody else in the
office is doing. It’s the best
way yet to get everybody
working together.

A computer on
every desk
ends backlogs.

Some computers
are so expensive that
they force you to put all
your computing dollars in
one machine. In contrast,
HiNet is so inexpensive
that it costs little more
than a good typewriter!
You can put a computer on
every desk that needs one!
What’s more, you can

add peripherals wherever
they're needed.

More done
individually — better
teamwork, too.

With HiNet each desk-top
worKk station intercon-
nects with a Master
Station’s abundant central
file storage — as well

as with all other

work stations. You

get maximum
computing use
from your own
station as
well as get
information
to—or from—

the Master Station— or
any other station on the
network.

Instant response from
all over the building.

With HiNet, your desk-
top terminal lets
you access
important

informa-
tion yourself,
instantaneously.
And you can print it
on any one of the net-
work’s shared printers.
There’s no need to leave
your desk or wait for
someone else to assist
you!

No growing pains.
Period.

Here, at last, is a system
you can’t outgrow. With
HiNet you can start as
small as just two work

stations. Add up to 250
stations anywhere you
want within your building.
And since each low-cost
station is a complete
computer — not just a ter-
minal — additional
stations don’t tax
the system.
They add

capability.

The friendliest
system ever.

HiNet is so compatible
that you can enjoy this
advanced network tech-
nology and continue to
use terminals you may
already have!

HiNet uses standard
interfaces so you can
“talk” on the network and
use almost any printer or
other peripheral.

HiNet provides all the

hardware — and software
— you need for a complete,
proven local computer
network. Advanced sys-
tems’ utilities provide the
utmost in both data secu-
rity and system integrity.
So advanced, yet HiNet
can use virtually any CP/M
applications software
program in the world.

So simple you can
plan it yourself.

HiNet is so well

designed that you

can actually lay
out a network ac-
cording to your office
floor plan. It's easy — add
a desk-top work station
here, another one and a
printer there.

Our Local Network
Planning Kit will show you
how, free. Send for it. You'll
see how a local computer
network can help you ac-
complish more and share
information with every
department in your office
— more easily and effi-
ciently than ever before.

Digital ”.D

Microsystems

Free Networhk Planning Kit

for me. I have checked the box below that best describes my facility.

must admit, I'm interested. Please send me a Local Network Planning Kit
so | can have a clearer understanding of how a computer network could work

PLEASE PLACE YOUR BUSINESS CARD HERE

L

HINET IS COMPLETE HARDWARE AND SOFTWARE LOCAL COMPUTER NETWORK TECHNOLOGY.

I

I

I

|
1,000-2,500

I

Square Feet |

2,500-10,000 '
Square Feet

10,000-30,000 I

Square Feet |

I am a Systems I

Dealer. I
Please send

1SO/OEM |

information. I

|

I

I

EDEEE

Digital Microsystems m

Corporate Offices: 1840 Embarcadero, Oakland, CA 94606 (415) 532-3686 TWX 910-366-7310
I England & Europe: Extel House, East Harding St., London EC4P-4HB 01-353-1080 Telex 23721 l

HiNet utilizes 8 or 16 bit processors in single board or Multibus™ configurations; advanced memory management and data storage; high-speed local network data
and telecommunications; real time processing redundancy and back-up capabilities; multi-level data security provisions; end-to-end diagnostics and automatic
error correction routines; international support and comprehensive training. For a catalog and specifications contact Digital Microsystems. We will be happy to
demonstrate how effectively a HiNet Local Computer Network could work for you.
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INTERNATIONAL

Racal-Milgo announces
token-passing network

Any communicating device with
an RS232 interface can be connected
to Planet, a 10M-bps token-passing
ring local-area network. Planet was
introduced in Europe by Racal-
Milgo, Ltd. The two-cable, redun-
dant LAN will be available to U.s.
customers by sister company Racal-
Milgo, Inc., but the timing of a U.S.
debut is not decided. Both compa-
nies, along with Racal-Vadic, Inc.,
belong to the data-communications
division of Racal Electronics Ltd.,
the billion-dollar British-owned
communications conglomerate.

Development of Planet is based at
the Reading, England, laboratories
of Racal-Milgo, Litd., and headed by
software manager Dr. Malcolm
McConachie. He lists several rea-
sons why his company opted for a
token ring approach over a bus
architecture such as Ethernet, a
contention baseband bus.

“A ring can be reconfigured much
more easily than a bus-based LAN,”
McConachie declares. “On a ring,
each node actively regenerates the
information packet as it passes
around, so the location of a break
can be detected easily. In Planet,
the ring can be reconfigured
immediately using two cables run-
ning in parallel.” A break in the ring
can be bypassed, even if both cables
are cut, by diverting the informa-
tion packet from the first cable
along the second cable so it reaches
the next node on the ring the long
way around. The packet can then
continue around the ring along the
first cable. The ability to reconfig-
ure is a function at each node by the
terminal access point (TAP), a black
box that can interface one or two
RS232 devices with the ring.
McConachie points out that acciden-
tal breaks to LAN cables are more
common than users imagine. He
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sees Planet’s instant reconfigura-
bility as being of greatest value in
“planned-outage” situations, in
which the ring must be cut to add a
new node or replace equipment at
an existing node. Each Planet ring
accommodates as many as 512 nodes
in theory, although 50 to 100 is
expected to be the normal range of
node populations, so node changes
or additions could be frequent.

McConachie says twisted-pair
wires and optical-fiber cables are
feasible alternatives to coaxial cable
for implementing the ring.

With a token ring, packets
continuously travel around the
network in one direction. When a
packet is filled by a node, the token
bit in the packet header is changed
to “one” to indicate “full.” A user
can fill the packet only when the
contents have been copied by the
destination node and the packet has
been returned to the sender. The
token bit is then changed to indicate
“empty.” Thus, there is no conten-
tion between nodes for the network.

A pp-based control terminal, or
administrator, occupies one of the
nodes and monitors the number of
packets in the ring, thus detecting if
one is lost. The administrator also
checks that the token bit is empty; if
not, the administrator empties it.
Users must program how to
retransmit.

Racal-Milgo has opted for a
packet that can hold 2 bytes of user
information, an optimal capacity for
Planet’s wide range of potential
users. The packet has 7 header
control bits, including the token bit,
and these are followed by 16 address
bits, the 16 bits of user information
and three trailer-control bits. The
small amount of user information
compared with the size of the
control information leaves only 4Mm
bits available to the user of the
10M-bps raw data stream.

Planet’s small packets minimize
the buffer requirements at each
node and the transit delay caused by
extensive buffering.

One potential problem with ring
networks is that the cable forming
the ring could be the incorrect
length to accommodate one or
several packets traveling around

y 3

L

Plaet local-area network from Racal-Milgo includes the

rminal access point (under

telephone), which can link one or two RS232 devices to the other devices on the ring

network.
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the ring at once. With Planet, this
problem has been eliminated by an
electronic ring-closure mechanism,
one of the functions incorporated
into the ring administrator. The
administrator acts as a private-
branch exchange, providing func-
tions similar to short-form dialing
and alternative call routing. The
administrator also maps the names
of user devices to the relevant
physical addresses of all the TAPs
assigned to the network, enabling
TAPs to be moved between the
cable-access points (CAPs).

The administrator’s software han-
dles several types of connection
between TAPs. Connections can be
permanently fixed, preassigned but
able to be changed and switched,
that is determined by the terminal
at a TAP like a switched call from a

telephone. A connection may also be
broadcast from one terminal to
multiple fixed connections.

McConachie points out that the
Planet administrator establishes
virtual circuits rather than handling
datagrams as does a packet-
switched network. This is a key
difference between Planet and the
Cambridge Ring token-passing ring
network developed at Cambridge
University, England. Multiple Cam-
bridge Rings are linked by satellite
in an experimental project called
Universe (MMS, September, 1981, p.
88).

Future plans for Planet will
include multiple inter-ring connect
—connecting rings by attaching
nodes on each ring to nodes on an
adjacent ring. Remote terminals or
Planets can also be connected.

Gulf Computer Exhibition
attracts 3184 attendees

Although the major oil companies
have spearheaded the use and
advancement of large-scale comput-
ers and some word processors
throughout the Middle East, most
growth in computer use is in public
administration and in trading com-
panies that dominate non-oil and
non-banking commerce. Knowl-
edgeable users request hands-on
experience—a departure from stan-
dard batch-processing procedures.

That burgeoning market was
evident at the first trade exhibition
and conference on computers held
for the Arab countries bordering
the Arabian Gulf. Held in mid-
December at the International
Trade Center, in Dubai, the Gulf
Computer Exhibition attracted 46
exhibitors from Canada to Japan
and 3184 attendees, while the Gulf
Computer Conference drew 150
delegates from as far as Syria and

Egypt.
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Saudi Arabia dominates the
market for U.S. computer compa-
nies in the Gulf. The country’s
direct imports are not great—about
$40 million for 1980 according to
British statistics—but the addition-
al revenues earned from facilities
management, training, software
and support is many times that.

In these services and in the drive
to replace expatriate data-pro-
cessing professionals with Arabs,
outsiders are striking a balance
between business profits and exploi-
tation. Middle Eastern users want
to have more control of computer
equipment and its use.

“The days of the never-ending
facilities management contract are
over,” said Kevin Hughes, interna-
tional director of U.K. software
house Computer Resources Ltd. In
a controversial presentation to the
Gulf Computer Conference, he said
that the quality of some of the

Another likely future enhancement
is multiple-channel broadband oper-
ation.

Bob Germon, the company’s
product marketing manager for
Planet, says his company does not
plan to sell devices for connection to
a Planet ring. Racal-Milgo offers
only the hardware and software
that comprise the ring. This
includes the administrator, the
TAPs, the CAPs and the signal-
carrying medium. Germon esti-
mates that Planet’s per-node price
will average about £500 (less than
$1000); the larger the number of
nodes,the lower the cost per node.
Attachments to Planet could include
computers, data terminals, word
processors, digital telephones, fac-
simile machines and copiers.

—Keith Jones

programming staff coming to the
Gulf and the quality of the
applications they are writing are
lamentably low. The result has been
monolithic and unamendable pro-
grams developed by foreign suppli-
ers. The exploitation has extended
to hardware as well, the Middle
East sales manager of a major
telecommunications company said.
He accused expatriate staff of
indulging in technology for its own
sake and asking for equipment
which the suppliers cannot yet
produce.

With the Middle East market fast
maturing, such examples are be-
coming rare. In the dominating
Saudi market, the government and
public services are the big purchas-
ers, and software is the key to sales.
IBM, which sells in Saudi Arabia
through the locally owned Saudi
Business Machines (SBM), is not
pushing systems much below the
System 384, but recognizes its best
prospects for moving hardware are
through software vendors.

The market for small systems is
relatively immature. ICL, which has
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Provxdmg iendly and censxste, Tun 1me
communication with the end user.

o Implementing CRT screen handhng code.

* Assuring programmers that the mformatmn
which they receive is correct.

e Allowing screen modifications and specifica-

tion changes without requiring recompilation

of application code.

If you’re writing applications code then CRTForm
can save you time, as well as reduce errors and
provide a terminal independent solution to your own
custom programming problems.

PROGRAMS WRITING PROGRAMS
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‘““Adding manpower to a late

Brooks’ Law: The Mythical Man-Month

the machme lan uage of your host process '

A code generator that writes source code
skeletons in Pascal, FORTRAN, COBOL,
PRI BASIE € and even (for advance
plannmg purposes) Ada.

CRTFoRM is available for most micros and minis
running under the CP/M-80, CP/M-86, UCSD,
RMX-86 and Apple Pascal operating systems. Stat-
com will soon be releasing CRTForm under UNIX
for both the 68000 and Z8000 processors.

Please call or write for further information on OEM
licensing arrangements, or for information about
Statcom’s other productivity tools.

5766 BALCONES SUITE 202 AUSTIN TEXAS 78731 PHONE 512./451-0221

Statcom and CRTFowrwm are trademarks of Statcom Corp. Other Trademarks as follows: CP/M—Digital Research; UCSD-UC San Diego; RMX-Intel; UNIX—Western Electric; Apple—Apple Co; 68000—Motorota; Z8000—Zilog
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Dubai’s minister of finance and industry, Sheikh Hamdan al Rashid bin Maktoum (center),

meets with European and Arab visitors at the recent Gulf Computer Exhibition in Dubai.

Middle East sales of about $9 million,
used the Gulf Computer Exhibi-
tion to launch its Perq pc for
engineering applications requiring
high-quality graphics. Built by ICL
under license from the Three Rivers
Computer Corp., Perq includes a
black-on-white screen and is tar-
geted at oil companies.

Sales of small data-processing
systems accounted for about 40
percent of the total $4-million
revenues earned in the U.A.E. by
Wang Laboratories, Inc., in 1981,
and customization is the key to
success. “You can’t sell off the shelf
like you can in Europe or the U.s.,”
commented Carl Bistany, head of
the Emirates Computer Co., the
exclusive Wang agent in the U.A.E.
“The market is not ready for it,
especially because of the high
turnover of personnel,” he said.

Systime, the U.K. vendor of
Digital Equipment Corp.-based
minicomputer systems, had the
same experience. “The lead time for
sales is an average eight to 12
months,” said general manager
Frank Harrison. “In Europe, it’s an
average three to five months.”

Vendors have conflicting opinions
about whether software should be
written for the Arabic-speaking
market. Although Arabic has been
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necessary in the government sector,
vendors have until recently been
able to use simple amendments to

English-based systems.Packages
such as payroll must be rewritten to
accommodate Arab names (each
employee’s name usually consists of
at least five words), dates (written
right to left, and on a different
calendar) and deductions (no tax, no
pension or sick-benefit contribu-
tions). In the trading sector,
English is more acceptable.
—Simon Timm

(Editor’s Note: Simon Timm is chief
editor and publisher of Computer
Weekly, a British newspaper for
computer users and suppliers, and
of Middle East Computing, a new
journal for computer users and
suppliers throughout the Middle
East. Both are published in London
by 1PC Business Press.)

British, other Europeans
laud information technology

As part of its commitment to “the
sunrise industries of the future,”
and in an attempt to decrease
Britain’s 11-percent unemployment
rates, the Conservative government
is spending about $500 million to
promote information technology—
data processing, the electronic
office and communications. To
underline its commitment, the
British government has declared
1982 “Information Technology Year”
(It ’82), and has announced an
extensive program of events and
projects.

Britain’s goals are to increase
public and industry awareness of
the importance of adopting comput-
er-based techniques and to
strengthen the country’s informa-
tion-technology industries, includ-
ing microelectronics, fiber optics
and computer services.

IT ’82 is the brainchild of Kenneth
Baker, Minister of State for

Industry and Information Technolo-
gy. Baker’s title reflects a status
not enjoyed by any other industrial
activity monitored by the govern-
ment’s Department of Industry.
Baker is the second-ranking minis-
ter in the DOL

More than $200 million of the
money will be used for the
Microelectronics Industry Support
Program (misp) and the Micro-
processor Applications Project
(MAP). MISP is intended to help 1C
manufacturers meet the needs of
industry, especially the need for
custom chips, and to support the
infrastructure industries supplying
equipment materials and services to
chip manufacturers. MAP is aimed at
educating and encouraging engi-
neers and managers throughout
industry to incorporate microelec-
tronies into their manufacturing
processes and products and, thus,
remain competitive with foreign
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Drives for the 80’s
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CenturyData’s new T306 disk drive:

It’s what a lot of 300 MB-removable users
have been waiting for.

If removable-pack disk drive Introducing the Trident T306— other removable-pack drive on
users have needed anything, ready for shipment today and the market.
it’s been a new reliable source for ~ well worth the wait. Because Take the way our design attacks

media-compatible 300 MB drives. it’s more than a match for any  the problem of head crashes:
Continued on next page




G Century Data Systems

“The last thing we ever needed
was a spare Trident”

Tom Amerson, President
Consultant Field Engineering
Mission, Kansas
At Century Data, we always
knew the quality of our Trident
removable-pack disk drives could
speak for itself. But a lot of Tri-
dent users are speaking up, too.
For instance, there’s Tom

Amerson, president of Consultant

Field Engineering, an indepen-

dent service company that main-
tains over 200 brands of computer

equipment.
Mr. Amerson is also chairman

of the board of IASCO, the

International Association of

T306 Continued from first page

a catamaran head shape signifi-
cantly improves aerodynamic
performance.

And Century’s special air
filtration system helps eliminate
contaminants that could cause
a crash in the first place.

What's more, Trident T306
is quiet. Very quiet, in fact. Our
design meets not only the NC55

quietizing standard for office
environments, but even
exceeds this standard.

We think of it as the Rolls

Royce of disk drives. Quiet. Reli-

able. But with no price penalty.

We've been making remov-
able-pack drives for 13 years —
tens of thousands of them and
there’s plenty more where those
came from.

In fact, new assembly and
test facilities have significantly

Service Companies, a new organi-
zation that seeks to establish stan-
dards for the industry.

He has a lot to say about
Tridents:

“Tridents are terrific. Three
years ago, we bought a spare drive
for one of our customers. But
we never used it because the Tri-
dents it was backing up never
broke down.

“That isn't really unusual for
a Trident, though. In the last six
years, [ haven't seen
more than one head
crash in a Trident. Which
1s something I sure
can't say about other
manufacturers’ drives.

“Overall, Tridents
are just amazingly reli-
able. In fact, we don't
do much business writ-
ing service contracts
on them. Most people
would rather just call
us once a year for main-
tenance. And really,
that’s about all the atten-
tion a Trident needs”

Needless to say, Mr.
Amerson likes our Tri-
dents a lot. We think
your customers will like
them, too. Why not
give us a call, today,
and get the details.

increased our Trident produc-
tion capacity.

No other manufacturer has
achieved our level of reliability
because no other can match
our design, engineering, manu-
facturing and testing capability
and technology.

Put your order in today for
the no-wait drive with maximum
up-time. Trident T306.



Something few repairmen will ever see:
Inside a Century Data Trident.

These 50 MB through 300 MB
drives are engineered for what
you need. Lower maintenance

There are a lot of reasons why  Trident that leaves our facilities
we call Tridents reliable. But is virtually a Winchester. If you
basically, it’s because we designed never remove the disk pack, it’s a

them right the first time.
And we manufacture them in
an exacting way. In fact, every

Parallel Disk/Head Surfaces
assure far greater stability of the
head over uneven surfaces or
dust particles, providing higher
data integrity.

Hinged Major Assemblies for easy
maintenance, giving a reduced
downtime and maintenance cost.

Advanced Seal Design
keeps out airborne
contaminants during
repair or routine main-
tenance (other drives
violate the purified-air
section of their drives
even for a head clean-
ing).

More Thorough Con-
tamination Control has
been a major goal at
Century, and we've
designed an absolute fil-
tration system that
removes particlesto 0.3
microns. Air flow is
routed in a full 360° pat-
tern to purge all internal
areas of contaminants
(air leaves through a
single port rather than
the common method
of air leaving the drive
anywhere through sev-
eral holes in the hous-
ing).

costs over the life of the prod-
uct. And easy maintenance when
it is needed.

Most important: maximum
up-time.

Class 100 clean room
environment inside.

Protected Carriage
Bearings are isolated

from air movement that
could dry out the lubricant.

Tunnel Cover over
carriage acts further to
keep contaminants
out of the airstream, in
effect creating an
enclosed Winchester
environment.

Symmetrical Carriage
and Way is assured by a
proven, high-precision
tri-rail positioning and
stabilizing system, giv-
ing the highest level

of data integrity.

Rigid Deck Plate assures
perfect alignment of
head, carriage, disk, and
spindle (other drives
have flexible or indepen-
dent support of these
elements—a less reli-
able design).

Low Power Consumption gives
you less heat generation that
could damage electronics, plus
reduced air conditioning and
power requirements.

SMD-compatible 200 MB Tridents: Available now.

As modern office equipment
grows more sophisticated, floor
space grows more valuable. So
when we developed our new
Trident T202 removable pack

The result is a compact, low-
maintenance 200 MB drive that

drive, we decided to think small.

not only saves floor space, but
also makes a perfect plug and
media-compatible replacement.

Being small has other advan-
tages, too. It uses less energy.

Century T202. The only
thing big about it is the way it
performs.




We've packaged the ultimate mass storage
breakthrough for microcomputers.

Maximized system performance.
Minimized system overhead. A
strong growth path for future data
storage needs.

These are the ideals
that the Marksman
T-Series is designed to
meet—a complete mass
storage system of Win-
chester drive, streaming
14" cartridge tape drive,
intelligent and composite
disk/tape formatter.

Enter a new era of
mass data storage with
T-Series. Easily integrated
into bus structures such
as S-100 or Multibus
(with a simple host
adapter) and operating
system environments
such as CP/M, MP/M,
UNIX and others.

Plug our system into
your system for mass
storage that gives you
extreme reliability, has
the highest cost efficiency,
and Winchester/tape file
loading and unloading
without downtime for the
operator.

The secret is transparent,
prioritized commands. While our
new T-Series Marksman is fully or
selectively backing up data onto 14"
streaming tape, direct requests from
the CPU for access to data files on
the disk can be given higher priority.
The user is unaware of any time
lapse as the back-up function is inter-
rupted, the user’s data need is ful-
filled, and the back-up function is
resumed, without further host sys-

tem intervention.

Marksman Winchester.
The Century Data Systems back-

up kit can accommodate up to

(00

\& \\—\9 'b\\o
0% e"’ )
O((\ ov \0

fFormattel

y elght Marksman
Wmchester drives, giving
you a storage capacity from 20 MB
to 160 MB per drive, enabling a
total capacity as high as 1280 MB.

Plus, you get the reliability and
random-access speed of Winchester,
for the most user-friendly mass stor-
age system available today:

1/4” Streaming Tape.

The Marksman T-Series ties into
what may be the ultimate Winches-

ter back-up device —14" streaming
cartridge drives. They are fast
becoming recognized as the
ideal sequential-data
drive available today.
Because dump/restore
and program entry
could never be per-
formed as inexpensively
and quickly before.
No other back-up
drive has the cost-
efficiency, speed and
large removable capac-
ity of 14" stream-
ing tape.
In fact, cost per
megabyte never looked
so good.

Ultimate
Marriage.

From one up to eight
Marksman drives, and
from one up to four
streaming tape drives.
High data integrity and
low cost per megabyte.
Reliability. Non-stop user

access to data files.

And the story doesn’t end
there. The T-Series formatter board
will logically partition Marksman
drives for multiple users. Each user
is given continual access to dedi-
cated files, and each user can inter-
rupt a dump/restore command,
which will resume after the request
for data is completed.

Just fill out the coupon below, or
give us a call for further information
on the maximized storage system
of tomorrow. Available today.

Century Data Systems

For the full Story of the Century: Just check the information you want, and
A Xerox Company

we'll send it to you right away.

[0 Marksman Back-Up Kit
[0 All Marksman Winchesters

Title S I

[J Trident 306
[ Trident 202
[J All Trident Drives

Name N
Company
Street
City/State _
Phone ()

Send to: Century Data Systems, 1270 N. Kraemer Blvd., Anaheim, CA 92806
MMS

CIRCI E NN AN ONLINNDLIIDY AADN

__Zip

""'""1

1270 N. Kraemer Blvd.
Anaheim, CA 92806
(714) 632-7500

AMD House
Goldsworth Road
Woking, Surrey
England, GU 21 5AD
04862-27272



companies. According to the DOI,
about 160,000 attendees have visit-
ed MISP workshops and seminars.
The program also provides financial
support for about 600 projects
involving the application of wps and
for 2250 feasibility studies. It also
sponsors Microtrain, a mobile
exhibition and seminar, which has
attracted about 25,000 visitors.

Additional programs are aimed at
the fiber-optics, robotics and CAD/
CAM sectors of the information-
technology industry. Over the next
five years, $50 million, of which 25
percent will be company grants, will
go to fiber-optics. The money will be
used for R & D, plants and buildings
and feasibility studies.

The $20 million for robotics covers
aid for development projects by
robot manufacturers and grants
towards consultancy studies com-
missioned by potential users. The
$10-million CAD/CAM program is
aimed mainly at educating potential
users.

One of the most important
programs is “Micros in Schools,”
which aims to provide every
secondary school with at least one
pe by year-end. Although many
schools have had computers for
some time, nearly 2000 will use part
of the government’s 50-percent
grant toward their first systems.
This year, the government expects
to extend the plan to primary
schools. It also intends to open
information-technology centers in
20 high-unemployment urban loca-
tions. These centers are intended to
train young adults in basic electron-
ic and programming skills.

The most impressive measures to
boost information technology are in
communications. The government
will contribute about $150 million—
around one third of the cost—
toward the LSAT, an advanced
telecommunications satellite with
on-board switching between multi-
ple spot beams. It will carry a
payload of equipment for sending
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high-speed digital communications
to small-dish earth stations as well
as TV broadcasting equipment.
Scheduled to go into orbit in 198s,
LSAT will be shared with Canada,
Italy and several small European
countries.

The government has also given its
blessing to Mercury, a privately
operated network that will provide
high-speed digital communications
between London and several major
provincial cities using fiber-optic
cables along rail tracks. Aimed
mainly at business rather than
domestic users, Mercury will carry
high bit-rate information, such as
video, facsimile and high-speed
electronic mail. With its enthusiasm
for the project, the government is
underlining its wide-ranging policy
of liberalizing public telecommuni-
cations. State-owned common carri-
er British Telecom is losing its
monopoly over telephone sets,
modems, telex machines, automatic
branch exchanges and similar equip-
ment. Moreover, the government
plans to license third-party opera-
tors that want to wuse British
Telecom’s physical network to run
value-added services such as high-
speed facsimile and electronic mail.
With project Mercury, the govern-
ment is licensing a completely
separate physical network.

Videotex, a communications tech-
nique that turns a standard color-Tv
receiver into a terminal, is more
advanced in the U.K. than it is
elsewhere. As part of IT '82, the
government will also encourage
greater use of videotex by estab-
lishing private interactive videotex
systems in government depart-
ments.

Through the state-owned Nation-
al Physical Laboratory, the govern-
ment is collaborating on developing
Project Hermes, an electronic
document-delivery services, which
will transmit between facsimile and
teletext terminals. Teletext high-
speed telex service is scheduled to

Kenneth Baker, Britain’s Minister of State
for Industry and Information Technology
(1.), talks to two students at the Notting Dale
Information Technology Center in London.
This is the first of 20 such centers to be
opened by the British government as part of
Information Technology Year 1982.

be offered publicly this year by
British Telecom.

The DOI also supports research on
using electricity mains as a two-way
information carrier for home meter
reading and energy management.
Field trials will start this year in
about 1000 London and Milton
Keynes homes. The government
expects the signaling system to
provide remote reading of electric
and gas meters; improved control of
energy; and the detection of gas
leaks, fraud and vandalism.

Other events planned for IT ’82
include traveling exhibitions intend-
ed to present information technolo-
gy to the general public and a
program of open-house days in
businesses, commercial enterprises
and hospitals to display 1T ’82
projects. The climax of the year will
be a conference in London with
delegates from all over the world.

—Keith Jones
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Revelations don’'t come easy. But throughout the world. It's this unique  technological
they do come fast. And the computer  combination of proven product ex- advances like our §

industry is no exception. perience, together with the techno- patented embed-
That’s why the first reaction to our logical achievements of our parent ded servo design,
Cynthia D100 Series 10"2" disk company, Cii Honeywell Bull, that you may find that ;
drives was almost universally ... have made us the recognized leader  this new standard may
“Holy Moses!” in 102" technology. be an infinit,e|y better
But, when you think about it, every Sure, our Cynthia D100 Series disk ~ Standard. It's easy to find
industry standard began as a new drives may not be what you've out. Just call us at (415)
standard. From 14”to 5%4". The 10'2"  previously considered “industry 856-8181. Ordropusaline. '\
is no different. standard.” But when you consider Cynthia Peripheral Corporation...
Actually, the 102 Commandments  the inherent advantages of the we're setting new standards in disk
are really a compendium of critical 102" format, together with drive technology.

considerations, specifically: when
you need the power and perfor-
mance of a 14" drive in a package '
the volume, specify Cynthia; when
you need a more efficient use of sur-
face storage space than an 8" drive,
specify Cynthia; when you need an
optimal-sized drive for high perfor-
mance, highly reliable stand-alone
systems, specify Cynthia. Amen.

What it all comes down to is the fact &
that Cynthia D100 Series 102" disk g8
drives are proving to be the optimum

3606 West Bayshore Road
Palo Alto, CA 94303

(415) 856-8181

TWX: 910-373-2088

answer in a myriad of minicomputer Europe:
and distributed processing applica- Cii Honeywell Bull,
tions. In fact... we've already Cynthia OEM Division,

Phone: (3) 055.55.58.

shipped over 12,000 units to satisfied les Clayes-sous-Bois, France.

customers in the United States and
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Eye fo eye
with Japan, Inc.

George Sollman has been watching
developments in Japan for most of a
decade. He is vice president for mar-
keting at Shugart Associates, the
Sunnyvale, Calif., manufacturer of disk
drives, and has worked at Control Data
Corp. While his earlier interest in
Japan was sparked because Japan
looked like a highly attractive market
for peripheral products, his view has
changed to one of concern as he helps
Shugart prepare for world-wide com-
petition with Japanese companies. .

In the OEM disk-drive business, “This is the year when Japan, Inc.,
looks us in the eye to see who blinks,” Sollman says of the U.s.
market. “We’re concerned about it, but ready,” he adds. We think
that Shugart’s efforts to prepare for this competition, as outlined by
Sollman and earlier by James Campbell, Shugart president (MMS,
July, 1981, p. 99), are worth noting for possible emulation by any
manufacturer of computer hardware facing similar competition.

Since assuming the presidency at Shugart, Campbell has ham-
mered away at the need for manufacturers to provide product quality
and reliability. Sollman also recognizes the quality issue, but cites
several other Shugart efforts that make a lot of sense. For example,
more than 40 of the company’s middle managers (about 25 percent of
Shugart management) have visited several Japanese manufacturing
plants “to see how they do things,” Sollman says.

Some other recent Shugart moves aimed at making the company
more competitive include:

® A “share” committee intended to boost Shugart profits, and to
foster more widespread employee sharing in those profits;

® Improved material-transport mechanisms on the production
floor, including what may be the disk-drive industry’s first robot to
perform highly repetitive assembly operations;

® Better inventory management, which includes more frequent
shipments from suppliers so that Shugart can maintain a lower parts
inventory and lower taxes on that inventory;

® Imposition of higher quality standards on parts suppliers, in-
cluding warnings and disqualification when warranted.

Shugart’s Campbell and Sollman don’t want to be the ones who
blink in the face of heightened competition from Japanese vendors;

we think they’re on the right track.
Q
i ! Mm

Lawrence J. Curran
Editor-in-chief
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Why this operating system?

Ask the leading independent
software vendors. They know
Intel’'s iIRMX 86 well
enough to know it’s
an industry standard,;
that it allows them to
plug into VLSI tech-
nology, and to design in
a heap of high-perform-
ance features.

Ask OEM’s. They'll
point out how it lets them
tap a vast reservoir of mass-
market application software.
And how major software
houses have already packed it \
with popular languages.

And both will tell you that 1RMX 86’s
performance and cost advantages are flat
out impressive. Which makes it a marv-

How marvelous?
iRMX 86 has two to
five times the multitasking
talents of any other microcomputer
operating system. So users can perform
various chores simultaneously — with blazing,
realtime system response. Thanks to ultra-
fast context switching, task synchronization

elous match for the industry’s most widely o e i
used VLSI microcomputers—the iAPX . Xiﬁ?ﬁyM)%sgé ngi%;ggﬁlsniulti—
86 and iAPX 88.

processing. Not only overseeing our 8087
numeric processor and 8089 1/O processor,
but going even further. Often helping a
whole team of 8086, 8088 microprocessors
and 8087, 8089 processor extensions work
together. While you're reaping the rewards
of multiprocessing performance —without



PLED
WHERE.

having to wrestle with multiprocessing
software.

Most importantly, iRMX 86 is the only

Incidentally, all these features are
available for $130/unit in OEM quantities.
Plus all are backed by extensive docu-

operating system taking mentation, development
full advantage of _ The leading software vendors have added the tools, workshops, ﬁeld
VLSI—already putting most popular languages to iRMX 86. support, software main-
its advan;ed ar;hlf Simeas e Avilbt tenance, a’nd' a company
tectural virtues into = name that’s liable to turn
i Microsoft BASIC Interpreter

silicon. BASIC Compiler up anywhere.

A prime example COBOL o knows, maybe
being our iAPX 80130 Microfocus CIS COBOL everywhere.
operating system Digital Research CBASIC FOI' a f‘ree copy of
processor. It squeezes Tnal FORTRAN our article “Choosing a
timing tasks, interrupt Pascal Microcomputer Operating
processing and key PML/M " System,” contact your
functions of the iRMX N local distributor. Or write
86 nucleus all onto a

our Literature Department,

3065 Bowers Avenue, Santa Clara, CA 95051,

chip. Marking the first major chapter in our

commitment to bring operating software
into silicon—so performance goes up as the
cost goes down..

And when it’s time to tie into a com-
munications network, you won't have to get
tangled up writing complicated software:

built-in software drivers are already in place.

In fact, iRMX 86 is the only microcomputer
operating system to support Ethernet}

the de facto standard for local area networks.

(408) 987-8080.

delwers
II‘I solutions

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

*Ethernet is a trademark of Xerox Corporation.
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Pertec’s TrakStar"

a new family of
8-inch Winchester drives.

%3, 67!5 and 84' 4f“
egabyte capacity fo
the sys¥ems of theyao's.'

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

TrakStar models offer capacities of 33, 67 and 84
megabytes so you can select the right size drive for
your specific needs. .. economically, without

compromise. For the full story,
write for the new TrakStar literature.

TrakStar offers ANSI standard interface to provide Pertec Computer Corp.,
ease of integration, using industry-supported control- P.O. Box 2198, Chatsworth, CA 91311,
lers. The rotary voice coil positioner, hard/soft sectoring or call (213) 999-2020.
and an 8-inch floppy form factor are part of TrakStar's Pé’;fﬁg;gfgﬂ%‘%ﬁgi
unique combination of features that set it apart from 10 Portman Road, Reading,
the others. Berkshire RG3 1DU. Tel. 734-582115.

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

TrakStar is the proud result of Pertec Computer Cor-
poration’s commitment to perfecting technology. And
it has a lot more to offer, because it's backed by the

industry leader in OEM customer support. PERFECTING TECHNOLOGY
CIRCLE NO. 45 ON INQUIRY CARD
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Letlers

CONTROLLER AVAILABLE

To the editor:

It was with interest that I read
about Storage Technology Corp.’s
new entry into the OEM disk-drive
market with the model 8775, a
675M-byte, 14-in. Winchester-disk
drive (MMS, December, 1981, p. 34).
I would like to clarify a misleading
statement made in that article,
however. The statement in question
was, “No controller is available for
the new drive,” indicating that
there is no way of supporting the
new disk drive when it becomes
available.

MiniComputer Technology has a
line of emulating and non-emulating
disk controllers for Digital Equip-
ment Corp., Data General Corp.
and Perkin-Elmer Corp. minicom-
puters. All of these controllers were
designed with 11-bit cylinder ad-
dressing capability in the expecta-

tion that track densities would
eventually exceed 2 Not only do
our controllers support cylinder
addressing of 2! but total product
support is also provided by our
formatting software.

MCT will be happy to supply
controllers to customers planning
use of the STC 8775 disk drive from
stock.

Arthur H. Roshon
Engineering Vice President
MiniComputer Technology
Palo Alto, Calif.

(Editor’s Note: The story was
accurate at the time it was reported.
The STC source to whom the
statement in question is attributed
explains that several companies
had expressed an interest in
developing a controller for the 8775,
and STC supplied the specifications.
But when the story was reported, no
known controllers were available.)

FLAT CRTs ARE HERE

To the editor:

I read with interest the article on
flat-panel technology (MMS, Decem-
ber, 1981, p. 125), which provided a
reasonable survey of the present
technology. I must, however, take
exception to the quote attributed to
Larry Tanns of the University of
California at Los Angeles and
subsequently used as a page header
in the article: “There’s one feature
that a CRT cannot have...a CRT
cannot be flat.”

Oh really? Great Britain’s Sinclair
Research, Ltd., is already market-
ing its Microvision 2700 flat-CRT
television in a 1-in.-thick package.

Fred H. Karr

Technical Specialist

Eastern Kentucky University
Richmond, Ky.

1;;;“%5:"&“3:

Costa Mesa Cahfornna 92626

and many other leading manufacturers.

*DEC is a registered trademark of Digital Equipment Corporation.

=  Ax
Suppliers of equipment from |
Kennedy, Emulex, Ple: o
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OFFICE MACHINE AND BUSINESS COMPUTER DEALERS

ANNOUNCING THE XEROX 820
WITH WINCHESTER HARD DISK

The Xerox 820 is more than just a word processor. And it's
more than just a desktop computer. Because this multi-
function machine is both!

With the addition of either a 6MB or 12MB Winchester Disk
Drive Unit and a 150 CPS Printer, you have both a powerful
word processor and a small business computer in one com-
plete system.

System Includes: Suggested Retail

Xerox 82011 — 8" Dual Drives $ 3,795
6MB Winchester Disk Drive 3,595
150 CPS — Dot Matrix Printer 1,695
CP/M Interface 410
C-Basic Software 125
General Ledger, A/P, A/R, Payroll,

Job Cost 1,375
Complete System Suggested Retail $10,995

(Attractive Dealer Discounts)

Enitex

THE XEROX 820 INFORMATION PROCESSOR/PERSONAL COMPUTER

INTECH SYSTEMS CORPORATION
MICRO SYSTEMS DIVISION

The Xerox 820 from Intech provides our dealers with the com-
bined strength, expertise, and quantity buying power for total
support to our “dealership family” from pre-sale to installa-
tion and training. It doesn’t stop there. . .Intech continues
with full Dealer support and provides complete dealer assist-
ance through the “Intech Partnership For Profit Plan.”

Only a team of professional sales and marketing people with
strong technical backgrounds can identify the ingredients of
a cohesive marketing program. At Intech, we have formed a
nucleus of such people and surrounded them with multiple
levels of technical support with both hardware and software
expertise. We consider our team to be an integral part of each
Intech dealer’s organization.

Intech. . .with our complete assistance, sales need be your
only concern. For details on how you can become a member
of the “Intech” Dealer Network, contact the Director of Dealer
Sales.

Intech is a trademark of Intech Systems Corporation.
XEROX and 820 are trademarks of XEROX Corporation.

See us at Booth #357-359 at Interface,
Dallas, Texas, March 22-25

11260 ROGER BACON DRIVE, RESTON VIRGINIA 22090 (703) 471-0700
CIRCLE NO. 47 ON INQUIRY CARD
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An analysis of news, issues and trends affecting the computer industry

Software-in-silicon boosts system

performance, cuts programming tim

By Larry Lettieri
Associate West Coast Editor

Whether called software-in-silicon, firmware or sili-
con software, it’s the stuff from which tomorrow’s
systems will be made. Integrating elementary, redun-
dant software functions, such as floating-point rou-
tines, memory management or interrupt controls into a
semiconductor chip is what silicon software is all about.

What form it will take is the subject of different
definitions. A BASIC interpreter ROM for a personal
computer or video games sold as they are in ROM could
be called silicon software within a broad definition. A
second view restricts the definition to software building
blocks acting as stand-alone components from which
system software can be built.

Whatever the definition, some experts contend that
once the technology is firmly established, software will
be a component similar to a memory device or a pp.
System performance will be improved as a result. Bob
Waites, manager of R&D at Hewlett-Packard Co.’s
Cupertino, Calif., 1C division, says, “How silicon
software is implemented is not the issue. Rather, what
is important is how many tasks can be done at once.”

What will happen, says John Shea, president of
Technology Analysis Group, a San Jose, Calif., consult-
ing firm, is that “relatively redundant software,
software that once consumed too much of a program-
mer’s time, will be cast into silicon, allowing software-
development engineers to concentrate on the applica-
tions programs needed to fulfill the system’s
requirements.”

How successful this approach to software will be is
difficult to determine. Silicon software is considered a
part of the total systems-software market that Peter
Cunningham, an analyst with market-research firm
Input, Inec., Palo Alto, Calif., projects as a $9.5-billion
industry by 1985, with software for wps accounting for
the greatest share. Using Input’s figures, Colin Hunt-
er, co-founder of Hunter & Ready, Inc., a Palo Alto,
Calif., company offering operating systems on silicon
for 16-bit wps, estimates that the potential market for
silicon software will reach $5 billion during the latter
half of this decade.

More standard software operations will be offered on
semiconductor devices as system needs become better
understood. Hunter & Ready co-founder Jim Ready
compares silicon-software solutions to pps. “The pp
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James F. Ready, vice president of Hunter & Ready Inc., says
programmers are replicating well-known operations that could be
replaced with a single component.

was shown to be a way around all the multi-chip logic
being used. It turned out to be a better way to manage
the complexity of a design.” Ready says the same
situation exists today in software. Programmers are
“replicating well-known operations, which could be
replaced with a single component.” He says people
want off-the-shelf software building blocks that operate
in a machine-independent setting and that can be
hooked up with other off-the-shelf components to build
a complete operating environment.

At Intel Corp., which introduced a silicon version of
its RMX-86 operating system in September, 1981, silicon
software means two things. Bob Patterson, marketing
manager for up products, says that, at a basic level,
silicon software is “the actual implementation of
software into hardware so that the device becomes an
extension of the processor.” At a higher and perhaps
ideal level, the concept includes software that has been
optimized for implementation into VLSI components,
Patterson says. Patterson says the limitations lie in the
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So far, the operating systems that
have made their way into silicon have
been real-time, multitasking products
aimed at the industrial market. But last
November, Intel Corp. and Digital
Research, Inc., struck a deal that
would put cp/Mm-86, Digital Research’s
16-bit commercial operating system,
onto the semiconductor maker’s
80130 operating-system processor.
The cp/m-86 device will be sold by
Intel's Software Distribution Opera-
tion, Santa Clara, Calif.

For the Pacific Grove, Calif.,
software firm, the arrangement adds

DIGITAL RESEARCH, INTEL STRIKE DEAL IN SILICON

a new dimension to its marketing.
Most significantly, says director of -
marketing John Katsaros, “Putting
cp/M-86 into silicon and having Intel
sell it gives us the opportunity to get
into markets we haven't been in
before. We'll get a chance to see how
cP/M does outside the personal-
computer market,” he says.

cp/m-86 will be the first Digital
Research product to be put on the
80130. If that is successful, Katsaros
says, 8-bit cp/M and MP/M-86, the
company’'s multiprocessing system,
will be next.

process technology, not in the imaginations of design-
ers.

Intel and Hunter & Ready view the software
component as a building block for a total system: “We
think the critical concept represented is the idea of a
software building block,” says Ready. “That is, a piece
of software that can be connected in a number of ways
to other pieces of software in a variety of custom
system designs, without having to modify the building
block itself.” Similarly, he explains, a hardware VLSI
component can be used in a number of designs with
other chips with no modification.

Intel’s Patterson agrees: “Silicon software is more
than just software in ROM. The 80130 (Intel’s RMX-86 in
silicon) is the first in a series of building blocks designed
to extend the capabilities of the processor.”

Software-in-silicon is not a totally new idea. Besides
the applications mentioned, software routines have
been embedded in a variety of peripheral controller
chips for some time. These functions were once stored
in RAM and are now embedded in silicon. They are
well-established routines that don’t require source-code
modification to operate. Only external parameters are
changed to match a system design.

Hunter & Ready’s VRTX, written for Zilog, Inc.’s
Z8000 16-bit wp, has since been adapted to Motorola’s
M68000 and Intel’s 8086. It is a real-time, multitasking
operating-system kernel supplied on two PROMs. Ready
says each version of the kernel has an identical set of
real-time system functions that provide a programmer
a standard interface, independent of any wp architec-
ture.
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Intel’s 80130 (the RMX-86 in silicon) is the first in a series of building blocks designed to
extend the processor's capabilities, say company officials.

Being processor independent, VRTX can be used in
various applications without changing the source code,
Ready says. The operating system essentially adds 22
high-level instructions to the instruction set of the wp.
A user-supplied configuration table provides the link
between VRTX and the application environment. These
are the only parts of VRTX that need to be customized,
says Ready.

Key to VRTX's flexibility, says Ready, are the
presence of hooks in silicon within the system. These
hooks allow a user to initialize special devices at system
start-up time and to perform special servicing at each
task. “Other operating systems don’t have this option,”
Ready claims. Lacking such hooks, he adds, users
cannot tailor these operating systems to other machines
or applications without reaching into the source code.
“This is expensive and risky,” Ready says.

Hunter & Ready supplies additional packages that
contain the initialization routines and interrupt han-
dlers for programmable chips, such as timers and
serial-1/0 devices. The company also has language-
interface libraries permitting VRTX system calls to be
made from programs written in high-level languages
such as C or Pascal.

Intel’s 80130 operating system processors are two
two-chip sets containing a standard 8088 or an 8086 up,
plus the operating-system component. Unlike VRTX, a
ROM-only operating-system processor includes on-chip
programmable interrupt controller, timers and baud-
rate generator. However, Intel’s 80130-based operating
system, unlike VRTX, is machine-dependent. Addition-
ally, the 80130 must be designed into a system with
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thought to specific pin-outs and addresses.

The iAPX 86/30 and 88/30, as the chip sets are called,
provide 35 operating-system primitives in hardware,
which create, manipulate or delete system data types to
add interrupt control, message passage, memory
management and task synchronization to 8088- or
8086-based systems.

Intel’s Patterson says the 80130 design is a test
device “to judge how the concept is accepted.” With the
device, Intel hopes to get into applications other than
process control, the company’s traditional market for
the RMX-86 operating system. Patterson thinks it’s
possible to bring real-time solutions to applications such
as video terminals.

Not everyone is as enthusiastic about silicon software
as Hunter & Ready and Intel. Among those wondering
about the validity of the approach is Paul Allen,
co-founder and executive vice president of pc software
house Microsoft, Inc., Bellevue, Wash. The concept
may make sense for a small set of fairly well-defined
applications, Allen says, such as a floating-point routine
in ROM. It’s possible to make a case for applications such
as Intel’s 80130 in a large set of identical systems, he
says. But Allen cautions that programs are subject to
change. “You're always fixing bugs or adding features,”
he says.

Allen thinks there may be a different reason for the
growing interest in silicon software. “Chip makers are
seeing that the value being added to systems is coming
from software. As a result, hardware sales, as a
percent of the total volume, are slipping. One way to
recapture some of those dollars is to put software into
silicon.”

One semiconductor maker prescribing caution is
Zilog. Bernard Peuto, director of component design
engineering at the Cupertino, Calif., company, thinks
there will always be limitations to putting anything but
the most basic, standard software into silicon. “The
more fixed software becomes,” Peuto says, “the greater
are the problems of support and maintenance.”

Zilog’s approach to the software problem is to
provide what Peuto calls a tool kit for users to design
custom operating systems. The company’s ZRTS 8000
software package is its first such product.

ZRTS is a set of components including an operating-
system kernel and a system configuration language,
not unlike Hunter & Ready’s VRTX. But VRTX is sold
only as ROM, while ZRTS is available on diskettes so
customers can get to the source code to do customiza-
tion. The kernel can be loaded into PROM, thus
becoming embedded in silicon. But Peuto questions
whether it’s worth freezing these functions on a chip.
“System expansion is the crucial part of an operating
system,” he says. “If it’s in silicon, you've limited the
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ZRTS 8000, Zilog’s real-time software package, is available in
PROM sets (pictured above) and on diskette for the Z8001 and the
Z8002 CPUs.

development potential.”

Nonetheless, interest in silicon software is growing.
Intel has selected the next operating system to be
embedded into its 80130, Digital Research Inc.’s
cp/M-86 (see “Digital Research, Intel strike deal in
silicon,” p. 94). Hunter & Ready is talking with
National Semiconductor Corp., and it’s expected the
company will write a version of VRTX for the semicon-
ductor maker’s NS16000 processor.

The 16000 is expected to include some operating-
system functions in one of its later versions. Subash
Bal, product marketing manager for the device, says it
makes sense to put the kind of functions related to fast,
interrupt-driven processes on the chip.

Motorola is reportedly readying a co-processor for its
68000 family that is a silicon implementation of the
IEEE’s fast floating-point processor standard. A source
at the company’s Austin, Texas, facility says the
announcement is due this spring.

The potential for silicon software is considerable. The
number of products will continue to grow and will
probably include high-level languages such as Ada and
FORTH compilers, as well as applications programs,
says TAG’s Shea. Shea is also looking for developments
in telecommunications, specifically data-encryption
software. Ready says, “There are many high-level sets
of functions, such as networking, that, if generic
enough, could be put in ROM.”

ROM is the standard way to implement silicon
software. Ready believes that RoM will be sufficient for
quite some time because wps will remain as they are
for the foreseeable future. "
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It takes real nerve
to compare our

14’ back-up system
with V2”drives.

It also takes
67 megabytes.




HCD-75: so much

for so little.

Presenting the only V4" cartridge

back-up system that'll go head to
head with ¥2-inchers in the critical
30-70 Mbyte range.

The reason is simple. The 3M
Brand HCD-75 Data Cartridge Drive
System gives you 67 Mbyte per car-
tridge formatted. No other cartridge
drive gives you so much capacity.

There’s nothing medium about the
medium, either. Each Scotch®

DC 600HC cartridge is pre-recorded
with permanent forward/reverse-
reading block keys. They give you
block-addressable storage. You get
compact recording on all 16 tracks, with

a density of 10,000 frpi, without rewinds.

The HCD-75 system, including drive
and controller, is about one-fifth the
size of a 2" tape drive. You don't
have to put back-up and I/O plans
on the back burner because of

size constraints.

Interchange for
the better.

Cartridges interchange quickly and

easily. Tape-to-head alignment is
ensured by a special sub-routine. It
automatically aligns the read-write
head and stepper motor controller
to the tape edge each and every
time the operator puts a cartridge in
the system.

There’s brain to this back-up, too.
First, all its functions are handled
through its controller. And second,
there’'s minimal host involvement, so
host time can be freed up for more
critical functions.

All the reliability
without high cost.

You can run one HCD-75 drive off
the controller, or two, or three, or
four. You still get all the reliability of
the high-priced drives. The HCD-75
runs self-test routines to ensure
proper operation. It gives you
sophisticated error messages when
faults are detected.

Advanced error-detection/correction
routines keep working to deliver
extremely low error rates. The
micro-processor controls the drive
functions; so potentiometer
adjustments are a thing of the past.

Back-ups

without back orders.

The whole shooting match—drive,
controller, preformatted Scotch DC
600HC cartridges—is ready for
immediate delivery. One at a time
or in production quantities—you
name it. (Also ask about 3M’s
proven family of 8" Winchester
compact disk drives.) Haven't you
waited long enough for a
reasonable, reliable, truly high-
capacity alternative to 12" drives?

As close as your phone.
In fact, if you have been holding off
on a back-up decision—or even if
you haven't—make us put our back-
up where our mouth is.

Call toll-free 800-328-1300. (In
Minnesota, call collect: 612-736-
9625.) Ask for the Data Recording
Products Division. We'll give you the
name of the 3M HCD-75
representative in your area. He's
just waiting for the chance to show
off his latest, greatest back-up.

Or write us at Building 223-5N,

3M Center, St. Paul, MN 55144,

3M hears you...
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There’s been a palace revolution in printer graphics.
You no longer need a dedicated printer for business
graphics. Nor do you need to settle for less than qual-
ity results when using a multi-function printer.

A new king is crowned in the graphics realm — the
PRINTEK 900 series. Full-function printers that offer
truly remarkable graphics capabilities.

Two different graphic speeds: model 910 prints up to
2000 dots/second and model 920 prints up to 4000
dots/second.

Full raster scan with correct aspect ratio so your
charts and graphs are square with the world — the
way you are accustomed to seeing them on a terminal
screen.

And the 144 x 144 dots/square inch density will
startle you with its clarity. Solid blacks when you need
them and various shades of gray to help differentiate.
Resolution to bring your graphics up to the art level.
All thanks to the unusual accuracy of the PRINTEK
900 series.

But graphics is just one of the tasks that PRINTEK
printers do royally.

In data processing, model 910 prints at 200 cps,
model 920 at 340 cps. Both print bidirectionally with
multiple resident and downloadable fonts in multiple
pitches. Up to 227 columns on continuous forms up to
16" in width with as many as 6 copies.

And in correspondence mode, the text-quality re-
sults are achieved by the unique PRINTEK method of
overlapping dots for high-legibility characters.

Plus all these superior features you’d expect from a
leader: Parallel/serial interfaces, 300-9600 Baud,
standard 1800 character buffer, office-quiet operation,
compact typewriter size, ribbon cartridge, full con -
trols and indicators, self-diagnostics, and no periodic
adjustments or maintenance! Model 910 $1925,
model 920 $2595.

Send for this free brochure
— learn how you, too, can
join the graphics revolution.

PRINTEK

1517 Townline Road

Benton Harbor, Mich. 49022
616/925-3200

m

aking printers that do m

GRAPHICS RESOLUTION

REVOLUTION
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The Iinlerpreter

1982 outlook is
cautiously optimistic

By the Mini-Micro Systems staff

As the first quarter of 1982 unfolded, the economic
uncertainty reverberating throughout the general
economy reached the computer and computer-peripher-
als industries. But as the economic downturn forced
some companies to shorten workweeks and initiate
layoffs, other companies steamed profitably ahead with
their balance sheets intact and seemingly impervious to
recession.

Honeywell Information Systems handed out layoff
notices and Data General Corp. saw a continued decline
in orders for the traditional product lines, but Digital
Equipment Corp. continued to report strong earnings.
While financially troubled printer maker Centronics
Data Computer Corp. sold a 45-percent control of the
company to Control Data Corp., companies in the
disk-drive market forged powerfully forward. Two
legal events also fed the uncertainty marking the first
half of 1982, as AT&T was unleashed from its
regulatory harness, and International Business Ma-
chines Corp. no longer found itself encumbered by a
federal antitrust suit.

For third-party resellers and their vendors, the
problems of maneuvering a business through a reces-
sion is perhaps more difficult than for a company whose
wares move directly from manufacturing to end users.

“The OEM pipelines tend to be rather long,” says
David Stein, executive vice president of the Gartner
Group research firm. “If you are a large OEM you have
to make commitments to shipments at least a year in
advance. When the business turns down and you can’t
sell your end-user product, it means you have a lot of
inventory. Until business turns around and picks up
again, the OEMs live off their inventory and stop taking
delivery. The OEM business will not turn around until
the big OEMs not only have drained their inventory, but
are convinced business will be there to warrant going
out and making those big-volume commitments again,”
Stein says.

Several computer company executives, including
Hewlett-Packard Co. chairman David Packard, believe
the turnaround could occur this summer. “I think the
economy will continue to be sluggish for the first
quarter, maybe pick up a little bit in the second quarter
and could be fairly active toward the middle and
through the end of the year,” Packard said at a
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{millions of 1980 dollars)

Source: International Resource Development, Inc.
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The memory market will grow a total of 450 percent by 7990, but
there will be no significant shifts in the market shares of add-in and
add-on memory devices.

Financial Analysts Federation conference in San Fran-
cisco in January.

The following summaries show how the small-
computer and peripherals markets are shaping up for
the next three quarters of 1982 and beyond, and
provides several research organizations’ market esti-
mates.

Minicomputers—32-bit units continue strong

The small-computer industry is showing a divided
response to the recession. The pc business appears to
be holding up well, and high-end minicomputer lines,
mostly systems using 32-bit-wide data paths, also seem
to be doing well. Slowdowns have occurred in the
middle, more traditional lines of the minicomputer
suppliers.

At DG’s annual meeting in January, company presi-
dent Edson D. de Castro told the company’s sharehold-
ers that: “Orders for our 32-bit line are vigorous, but do
little more than offset declining orders in our traditional
lines. Since margins are highly sensitive to volume,
they are not likely to show marked improvement until
shipments show strong growth over preceding peri-
ods.” The strength of the 32-bit market over the
traditional lines prompted de Castro to say somewhat
wistfully, “If I had one thing to do over again, we would
have been in the 82-bit market about three years
earlier.”

De Castro’s view of the continued strength of the
32-bit market was echoed by Prime Computer, Inc.,
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president Joseph M. Henson at the Financial Analysts
Federation conference. “We read of a slowdown of the
economy, and yet (our sales) forecast for the first
quarter of 1982 is frankly the best forecast we have had
in terms of business volumes, and the outlook is very
favorable,” Henson said.

DATA COMMUNICATION SHIPMENTS FORECAST*
{millions of 1980 dollars)

1980 1982 1985 1990

Modems $200 $350 $400 $600
Muitiplexers 100 200 300 800
Acoustic couplers 25 15 15 10
Concentrators 30 20 - 5
Processors/controllers 15 = 80 200 500
TOTAL §$370 $665 $925 $1915

*Data communication equipment used directly in ,
general-purpose minicomputer and uc configurations

Source: International Resource Development, Inc.

Shipments or data-communication equipment will rise steadily
through 1990, with processors and controllers experiencing the
greatest growth.

Research firm International Resource Development
Inc., Norwalk, Conn., estimates that 2000 32-bit
minicomputers were shipped in 1981 with a total value
of $300 million. The number of units shipped will
increase to 4400 with a total value of $660 million by
1983, according to IRD.

While many firms in the computer industry have
reported slowdowns in sales and earnings, industry
leader DEC continues to report substantial revenue and
earnings gains. In the most recently reported quarter
(the company’s second fiscal quarter ending Dec. 26,
1981), the firm’s net income rose 42 percent to $99.1
million on a 27-percent increase in revenue to $965.8
million as compared to the same quarter a year earlier.
Stephen C. Dube, a stock analyst with Dean Witter
Reynolds Inc., San Francisco, believes DEC’s major
focus for the current fiscal year will be “to keep demand
high enough to absorb the available inventory. Until
recently, the company’s concern was to build enough
capacity to capitalize on the incremental demand
expected when the worldwide economies again move
into high gear.”

“We’re being very cautious, very conservative in our
planning,” says DEC president Kenneth Olsen. One of
the most obvious effects of the recession on DEC, Olsen
says, is that delivery times have dropped from more
than one-and-one-half years on some products to almost
immediate delivery. Olsen says he has seen some
slowdowns with DEC’s third-party vendors, but the
end-user business has remained strong.

In a preliminary report on a survey of independent
sales organization conducted recently by Mini-Micro
Systems and Bache Halsey Stuart Shields Inc., Bache
analyst Donald H. Brown said that 1S0s expect a
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continuing explosion in demand for very small comput-
ers, while the outlook for larger systems is uncertain.
An analysis of data supplied by 153 firms projects a
26-percent increase in deliveries for the first quarter of
1982 as compared to the final quarter of 1981. A total of
87 percent of the shipment increase comes from
systems valued at less than $32,000. Shipments of
systems selling for more than $32,000 are projected to
show a 6-percent gain. Nine percent of the respondents
considered their inventory position too high, while 18
percent considered theirs too low. The firms analyzed in
the survey listed $32.8 million in shipments for the final
three months of 1981. “For the investor, the prelimi-
nary results show that a scaling back in expectations for
the traditional minicomputer suppliers may be warrant-
ed,” Brown stated.

rCs expected to make quantum leap

Despite the recession, the pc market will continue to
follow what Gnostic Concepts, Inc.’s analyst Jean Yates
calls an “initial quantum leap gross curve” in 1982. “It’s
a classic case,” Yates says. “Anytime you get a
technological breakthrough that significantly improves
productivity, you get growth rates that defy normal
market behavior.”

For forecasting purposes, Yates defines pes as
systems built around a single-chip cpu, including CRT
terminal, disk storage and printer as well as software,
service and supplies. Gnostic expects that, thus de-
fined, the pc market will reach $6.4 billion in 1982, up
from a 1981 figure of $4.9 billion, for a growth rate of 30
percent. This market, which includes rack- and desk-
mounted scientific systems, portable and hand-held
computers, and desk-top small-business systems, will
reach $12.2 billion in 1985, says Yates.

Yates sees the personal-computer segment growing
particularly fast. “An incredible amount of pressure to
create smart kids is driving the general-consumer
portion of the pe market,” she says. Dataquest’s David
Crockett agrees that personal computers are the
fastest growing segment, but cites a different reason:
“People buy one to try at home,” Crockett says, “with
the notion that they could upgrade it later for business
use.”

Dataquest forecasts that the market for personal
computers, defined as systems selling for less than
$5000 including CRT terminal and disk storage, will
grow from a 1981 market of $1.24 billion to $2.11 billion,
for a 70-percent growth rate, despite the recession. As
Gnostic’s Yates notes, “Families are buying low-end pcs
even though it’s a sacrifice because parents perceive
the importance of computing to their kids’ future. They
think the industry is recession proof and push comput-
ers as a good career opportunity.”
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FROMI THE LEADER
DEC Mini Add-In Board Size Capacity
Look to the leader — Dataram — for your LSI-11® DR-1158 dual 64 KB
DEC-compatible semiconductor add-in LSI-11 DR-215S dual 256 KB
memory. Offering not only the broadest, LSI-11 DR-113S quad 256 KB
most complete line of semi add-ins, but the
most capable...no matter what your LSI-11 DR-213S quad 1.0 MB
yardstick. Compatibility, throughput, cost, PDPe-1]1 DR-114S hex 256 KB
power efficiency, size...no matter how you PDP-11 DR-114SP hex 256 KB
measure capability, Dataram i S
DEC -compatible semi add-ins are the clear DT DR 2 ks LOMB
leader. PDP-11 DR-144S hex 256 KB
A leadership position earned by improving FLE-1 DR-2445 hex 4.0 MB
on DEC’s price and delivery...and then VAX®-11/750 DR-1758 hex 256 KB
adding features available from no one else in PDP-11/70
the industry. VAX-11/780 DR-178S extended hex [ 512 KB
The chart provides a glimpse at the DECSYSTEM 2020@ DR-120S extended hex 512 KB
industry-pacesetting family of _ PDP-8/A DR-118S quint 128 K x 12
DEC-compatible semi add-ins. Circle the

reader service number below or, better yet,
call us today at 609-799-0071, and we’ll give
you a close-up look at the products that have
made us the leader.

DATARAM

CORPORATION

Princeton Road
Cranbury, New Jersey 08512
Tel: 609-799-0071 TWX: 510-685-2542
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DEC, DECSYSTEM 2020, PDP and VAX are registered trademarks of Digital Equipment Corporation

Dataram also provides core add-ins,
core and semiconductor add-ons,
memory system units, memory
‘management, and a wide range of
memory-related accessories for DEC

user,.
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Dataquest predicts growth of small-business pcs,
defined as systems in the $5000 to $15,000 range, from
$1.19 billion on 1981 sales of 165,000 units to $1.65
billion on 1982 sales of 200,000 units. This more than
38-percent growth rate, slower than that for personal
computers, reflects recessionary pressure. “Because of
the recession,” Crockett says, “people take a harder
look at the $5000-and-over system and often postpone
purchase.”

PERIPHERALS MARKET GROWTH
(millions of dollars)

Total

1980 1990 growth

Mass-storage devices $1000 $2670 167%
CRT terminals 650 3450 430%
Printers 560 1185 1%
Datacomm equipment 370 1915 417%
Memory products 300 1650 450%
Data-entry devices 240 1730 620%
TOTAL $3120 $12,600 303%

Source: International Resource Development, Inc.

Shipments of peripherals for minicomputers and p.cs will triple by
1990, with data-entry devices showing the greatest growth.

SHIPMENT FORECAST FOR 32-BIT SUPERMINICOMPUTERS

Cumulative
1981 1983 1985 1990  (1981-1990)

Units shipped 2000 4400 7400 23,700 102,200
Value of shipments

(millions) $300 $660 $890 $1775 $10,013
Average unit value

(thousands) $150 $150 $120 $75 —

Source: International Resource Development, Inc.

Shipments of 32-bit superminicomputers will increase fivefold by
1990, with the average unit price dropping 50 percent.

Crockett notes that Dataquest has in the past
underestimated the pc market by 10 to 15 percent.
“We’ve underestimated both the buying public and the
number of participants. Literally every computer
company and many office-equipment companies are
trying to enter this segment,” he says. “Mainframe and
minicomputer companies, for example, want to extend
their line downward to retain account control.”

One beneficiary of that trend is Convergent Technol-
ogy, Inc. Vice president of marketing Pauline Lo Alker
says wp technology is evolving so rapidly that many
large companies have taken the OEM route to enter the
we market. Convergent, for example, is selling its
16-bit Winchester-disk-based work station to several
large computer companies, including Burroughs Corp.
and NCR Corp. “Instead of ‘OEMing’ chips, as they did in
the '70s, big companies are OEMing computers,” she
says. This trend will help the market continue its rapid
growth, which Alker says tops 85 percent.

On the financial side, securities analyst Linden
Berkheimer of Dean Witter Reynolds Inc., who follows
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Apple Computer, Inc., and many ,uc peripherals
manufacturers, expects pc company stocks to rise in
1982. He points out that Apple is selling about 14 times
its projected earnings of $1.50 a share—earnings that
should rise to $2.50 a share next year. He sees Apple’s
earnings multiple reaching 20, which is what such
peripheral vendors as Tandon Corp. and Seagate
Technology are selling for. “For a company such as
Apple whose earnings are 50 to 70 percent, an earnings
multiple of 20 is not unreasonable,” Berkheimer says.

Mixed forecast for peripherals

The outlook for the peripherals market, which is tied
in many ways to the fortunes of the computer market,
is continued growth throughout the year. However,
neither all companies nor all sections of the peripherals
industry are expected to enjoy the benefits of those
projections.

IRD projects that overall printer shipments will
increase from $560 million in 1980 to $780 million in
1982. The projections show growth in teleprinters,
character printers and medium-speed line printers,
while shipments of high-speed line printers are expect-
ed to decline.

Shipments of dumb CRT terminals are projected to
grow from $200 million in 1980 to $400 million in 1982.
Intelligent terminal shipments are expected to grow
from $450 million in 1980 to $700 million in 1982. Add-in
memory shipments are forecast to grow from $200
million in 1980 to $450 million in 1982, and shipments of
add-on memory are projected to grow from $100 million
in 1980 to $300 milllion in 1982.

“The peripherals business depends more on what
segment the companies are serving that on anything
else,” says Dean Witter Reynolds’s Berkheimer. “The
companies serving the pc business are still seeing
pretty good order growth. As you go up the scale in
computer size, you get increasingly weak.” Berkheimer
sees continued pricing pressure on the low end of the
printer business and continued strength in data-storage
devices. But he doesn’t foresee the June upturn
predicted by other analysts and economists. “We
always know the economists are wrong; we just don’t
know if they are wrong on the short side or the long
side. Given the nature of the recession and the timing,
it just doesn’t seem conceivable that we are going to get
out of this thing in 1982,” Berkheimer says.

The dumb-terminal market has witnessed the same
kind of price cutting that has happened in the low-end
printer market, with dumb terminal prices moving to
the $500 range.

One of the most promising segments of the CRT-
terminal market is low-cost, color raster-scan units.
The Yankee Group, a Boston-based consulting group,
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To your host CPU
our Winchester Disk backup
looks just like your
Winchester Disk.

Now, costly interface designs are eliminated when
you specify EPI's STR®-Stream. That's because this
compact, reliable 1/4” cartridge incremental recorder
has a system designed interface that emulates both
the power requirements and interfacing of Winchester
disks. Interfaces available include PRIAM, ANSI,
nine track tape and DEI funnel® look-alikes.

STR®-Stream offers the highest data integrity
(< one soft error in 10° bits), and unit-to-unit com-
patibility of any recorder in its class. To achieve this,
it utilizes a wide write track, narrow read track, read-
after-write circuitry and CRC verification.

The recorder stores up to 17 Mbytes (unformatted)
on a DC-300XL cartridge, yet takes up no more
physical space than an 8” floppy.

‘Trademark of
Data Electronics, Inc

Each STR®-Stream comes complete and ready to
plug into your compatible controller. Domestic
U.S. price is $1115 in quantities of 100.

EPI, with more than 10 years experience moving
tape, has the technology and resources to back
you and your Winchester disks.

For complete information on STR®-Stream, write
to Electronic Processors, Inc., P.O. Box 569,
Englewood, CO 80110. Phone (303) 761-8540.

Let EPI remember for you.

ELECTRONIC PROCESSORS
INCORPORATED
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In the Mlicroworld, System




8000 with U N1 X means business.

Now you can tap the
vast business and com-
mercial potential of the
UNIX operating sys-
tem with a price/per-
formance advantage
that’s irresistible. At
$29,950, Zilog’s System
8000, the Supermicro,
provides full UNIX-
based multi-user
performance at a price dramatically lower
than comparable mini-based approaches.
The quiet, compact unit includes system
software, 256 KB of ECC memory, a 20 MB
Winchester disk and 17 MB of tape back-up.
Designed specifically to get the most out

of UNIX, the System 8000 supports high
level languages such as COBOL., BASIC,
FORTRAN, Pascal and C. It’s the ideal
system for OEMs and self-sufficient end
users who need to provide expanded
business computing.

The dramatic growth and availability of
UNIX-based application software packages
is a clear indication that more than ever UNIX
means business. So, if you mean business,
call or write Zilog for the full Supermicro
story. You’ll find no other manufacturer offers
better technical support and field service

than Zilog.

Zilog, Inc., 1315 Dell Avenue, Campbell,
CA 95008.
Los Angeles (213) 989-7484  Boston (617) 273-4222
Chicago (312) 885-8080 Paris 778-14-33
New York (212) 398-4497 London (0628) 36131
Dallas (214) 243-6550 Munich 01806 4035
Atlanta (404) 451-8425 Tokyo 03-587-0578

*UNIX is a Registered Trademark of Bell Laboratories.
Zilog is licensed by Western Electric, Inc.

£}
Z 1 10 Pioneering
the Microworld.

An affiliate of E X(ON Corporation
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SMART BACKUP!

PRIAM’s Intelligent Interfaces For Winchester Discs And Tape Drives

Save time and money by using PRIAM’s
intelligent interfaces. PRIAM has expanded
the SMART family to support backup to your
Winchester disc systems. Take your pick from
1/4-inch streaming cartridge tape or 1/2-inch
tape. PRIAM SMART Interfaces can be
mounted on PRIAM drives or separately, and
they can be powered from PRIAM’s disc drive
power supplies.

SMART
Lowest in cost of PRIAM’s three intelligent
interfaces, the SMART Interface is smart
indeed. It includes error checking, disc
formatting, selectable sector sizes, full-sector
buffering, defect mapping, self-test, and power-
down data protection.

SMART-E
Also low in cost, the SMART-E provides all
the SMART functions, plus ECC with error
correction transparent to the host and high-
performance hardware/firmware. Backup is pro-

vided by daisy-chaining the EPI STR-Stream™

*STR-Stream is a trademark of Electronic Processors, Inc.; DAC 2080 is a
trademark of Pragma Data Systems, Inc.; Sidewinder is a trademark of Archive

Corporation; Streamer is a trademark of Data Electronics, Inc.; Quarterback is a

trademark of Cipher Data Products. Inc.

17-megabyte 1/4-inch cartridge drive or the
Pragma DAC 2080* 80-megabyte 1/2-inch

cartridge drive.

SMART-T

Compatible with the SMART and SMART-E,
the SMART-T provides off-line streaming
backup with host access to the database during
backup. The SMART-T controls Archive
Sidewinder*, DEI Streamer™ and Cipher
Quarterback™® 1/4-inch streaming cartridge
tape drives.

In addition to the SMART series, a complete
list of disc controllers for popular host busses is

available from PRIAM.

MAKE THE SMART CONNECTION
FOR WINCHESTER DISC DRIVES AND
BACKUP NOW! Get complete informa-
tion about the SMART, SMART-E, and

SMART-T by writing or calling:

20 West Montague Expressway, San Jose, CA 95134 (408) 946-4600 TWX 910-338-0293

Other PRIAM
Sales Offices:

New England
(617) 444-5030

Mid-Atlantic
(201) 542-8778

Southern Calif.
(714) 994-3593

Midwest
(312) 961-9654
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estimates that the number of color raster-scan displays
will increase 80 percent over the next four years from
50,000 installed units in 1981 to an estimated total of
250,000 in 1985. By 1986, about 85 percent of all
graphics terminals will include color capabilities, says
Wendy Abromowitz, an analyst with Venture Develop-
ment Corp., Wellesley, Mass.

The pricing pressure that has hit the less-than-$1000
dot-matrix printer market may extend upward through
the printer product lines. This is largely a result of
increased competition from Japanese firms, said Jon A.
Shirley, vice president of computer merchandising at
Tandy Corp. Speaking at the Financial Analysts
Federation conference, Shirley said, “Printers are an
electromechanical product. Much of the same manufac-
turing technology that applies to video recorders can
apply to a printer. Japanese producers typically are
both vertically integrated and automated. They pro-
duce their own motors, PC boards, plastics and even
some semiconductors.” He predicted that, “Having
reached a dominant share of the under-$1000 market,
the Japanese will next achieve dominance in the $1000
to $2000 market for dot-matrix printers, which is the
price range for most small-business printers. The
Japanese also produce the only letter-quality daisy-
wheel printers sold to end users for less than $2000. ...
Despite the fact that the American suppliers to this
market are larger companies than the dot-matrix
suppliers, the Japanese will be very successful with
daisy-wheel printers in America.”

Winchesters lead the way in disk-drive industry

Disk drives will continue to set the pace for 0OEM
peripherals sales over the next three years, say a
number of industry analysts, with Winchester hard-
ware in the less-than-30M-byte category leading in
terms of units shipped, and Winchesters in the
30M-byte-and-higher range leading in terms of dollar
volume.

Domestic U.S. sales of Winchester hardware in the
less-than-30M-byte range totaled $42.4 million in 1980,
representing more than 27,000 drives, says Jim Porter,
Mountain View, Calif., industry analyst and publisher
of Disk/Trend Report. These figures jumped to more
than $110 million, representing more than 101,000
drives last year and are projected to hit $197.9 million
by year-end, as nearly 198,000 drives will be sold.
Projections for 1984 call for sales of more than 330,000
drives, representing a dollar volume approaching $300
million.

Top-selling units in this category will be 5Ys-in.
Winchester-disk drives, says Newark, Calif., industry
analyst Andrew Roman. Roman says the worldwide
market for 5Y%-in. hardware accounted for 57,000
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drives valued at $44 million last year, with the
overwhelming majority delivered by Scotts Valley,
Calif., Seagate Technology. This market will grow at a
compound annual growth rate of 105 percent, Roman
adds, and will hit more than 2 million units worth close
to $2.9 billion by 1986.

TERMINALS

(millions of 1980 dollars)

Intelligent
terminals

Dumb CRT
terminals

Source: International Resource Devs!opmfe’ht; Inc.

Intelligent terminal shipments will show greater growth through
1990.

Finis Conner, executive vice president and co-
founder of Seagate believes these numbers to be
slightly conservative, however. “We should ship 75,000
next year,” he says. “The last half of 1982 will be very
strong, with 1983 even stronger.” Porter anticipates
that 146,000 5%s-in. Winchesters will move next year, a
number Jerry Lembas, senior vice president of Tandon
Corp., Chatsworth, Calif., feels is a reasonable esti-
mate of the size of the 1982 market. “It’s anyone’s guess
though,” he says. “If the big guys—Tandy, Commo-
dore, Apple, DEC—really turn on, it could be a doable
number.”

Domestic sales of Winchester hardware in the 30M- to
200M-byte category will also continue to grow faster
than other segments of the rigid-disk-drive industry,
Porter notes, albeit at a slower unit pace than that
projected for lower capacity drives. OEM shipments in
this category totaled 7200 drives worth $25.3 million in
1980, Porter says, jumping to more than 29,000 drives
worth $90.1 million last year. Porter estimates that
shipments of Winchesters in this category will reach
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close to 52,000 units worth more than $176 million by
year-end, and will top 143,000 drives worth more than
$415 million by the end of 1984.

Fueling the market for this hardware—principally

Growth of printer shipments will slow after 1985.

14-in. Winchesters with high-capacity 8-in. hardware
coming on strong in 1983—will be a heavy demand for
additional storage capacity in supermini-based systems
ﬁ'ﬁand shared-logic word-processing systems. “System
designers have a tendency to use Winchesters for these
systems,” Porter says, “rather than removable-media
drives.” The reasons: lower prices and high reliability.

Winchester shipments in the 200M-byte-and-higher
category are also expected to increase over the next
several years, although at a diminished rate. Last year,
fewer than 3000 units worth $33 million were shipped
into the OEM market. Porter estimates that this figure
will almost triple by the end of 1982, with sales hitting
$76.7 million. By the end of 1984, he projects, 14,300
units representing $138.7 million will be sold in the U.s.

Meanwhile, OEM sales of floppy-disk drives also
continue to grow. Total U.S. sales for all types of
hardware hit approximately $230 million in 1980, and
are expected to reach more than $327 million by the
time 1981 is closed out. Sales of close to $400 million are
anticipated by year-end, with sales of more than $500
million forecast for the end of 1984. Double-sided, 5%-
and 8-in. drives are the fastest growing categories,
according to Porter’s figures, with 5%4-in., single-sided
hardware growing at a slower pace, and 8-in., single-
sided drives beginning a decline this year, from an
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estimated 346,000 drives worth $104.4 million to
337,000 drives worth $96.4 million by the end of this
year. Domestic U.S. sales of 8-in., single-sided floppy-
disk drives may sink as low as 183,500 drives worth
$49.5 million by the end of 1984, Porter says.

In contrast, 5%-in., double-sided drives will show a
strong growth pattern during the same period, he says,
with almost two-thirds of the drives in this category
destined for use in small-business computer systems by
the end of 1984. OEM shipments of 5%-in., double-sided
hardware totaled more than $27 million in 1980, rising
to an estimated $58.1 million last year. This represents
unit shipments of 119,400 and 244,100 drives, respec-
tively. Sales for 1982 may reach more than $95 million,
representing more than 440,000 drives, Porter says,
but Tandon’s Lembas thinks that figure may be too low.
“We should do 500,000 drives ourselves next year,” he
says. “We're shipping at the rate of 55,000 5Ya-in.
drives per month, 80 percent of which are double-sided
hardware.” Porter projects that worldwide OEM sales of
5%a-in. units will total 558,900 units by year-end and
994,800 by the end of 1984. U.S. OEM sales will total
746,100 units in 1984, he says.

Datacomm segment shows LAN growth

As information-processing equipment has become
more ubiquitous and users have outgrown the capacity
of their local systems, use of data-communications
equipment and services has boomed. Overall, the
diverse segments of data communications, including
equipment and transmissions, are growing at 22 to 24
percent each year, says John Malone, president of the
Eastern Management Group, Morris Plains, N.J.

Some market sectors have experienced much higher
growth than the composite rate, but these segments
are new and still small; thus, they don’t exert a major
influence on the overall growth rate, Malone says.
Roger Evans, executive vice president at Micom
Systems, Inc., for example, says the market for the
company’s port-selector sales has grown 75 percent
over the past year. Malone says that growth is linked to
the growth of the small, local-area network market. “If
you figure there are about 100 local nets in existence
today, and that next year, there will possibly be 500,
you've got massive growth,” he says, “but you're
working with awfully small numbers.”

During the past year, the LAN market was a hot
topic, as it moved from experiment and theory into
more widespread commercial practice. Impressive
growth potential in LANs has drawn scores of compa-
nies—both industry giants and tiny start-ups—into the
LAN fray. Xerox Corp., with its single-channel, base-
band Ethernet, remained the focus of much activity,
and also emerged as the primary target for LAN
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LSprit.

When you compare value in
low-cost terminals, there’s no comparison.

Hazeltine ADDS  Televideo
Feature Esprit™ Viewpoint TVI-910
Screen
Matrix rx1 5 X8 8 x 10
Display set 128 96 96
Keyboard
Numeric pad 14 keys 11 keys 14 keys
Function keys 14 3 10
Display color Green White Green
Operation
Horizontal tabs  Yes No Yes
Insert/Delete Yes No No 4
Page mode Yes No No
Transmit field Yes No No
Buffered Yes No No
Warranty * 90 days 90 days

Hazeltine Esprit, ADDS Viewpoint and the Televideo
TVI-910 are all competitively priced at the low end of
the market. Esprit is at the high end in value.

*Hazeltine, in cooperation with Western
offers two warranty options, effectiv
terminals purchased after February 1,
service rendered through December 31
1. Return to fa

materials
2. On-site service
any >rn Union Z
time charge of only $49.95 per t
For more information call your
local distributor, or
Hazeltine Corporation
Computer Terminal Equipment
Greenlawn, NY 11740
National Sales: (516) 549-8800
Telex: 96-1435

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

EZ)‘S}‘/]l)-I};Zg/tine

An editing terminal
at a conversational price.

MINI-MICRO SYSTEMS/March 1982 CIRCLE NO. 54 ON INQUIRY CARD

109



The Interpreler

companies promoting alternative technologies. Partly
because of these assaults from broadband vendors and
others, and partly because of internal production and
delivery problems with its Star work station, Xerox
installed only about 45 Ethernets by year-end, 1981—a
figure far below the company’s projections. Yet Xerox
still has a jump on broadband LAN vendors, which are
only now gearing up for major market penetration.

In a recently released study by Venture Development
Corp. entitled “Local Area Networks, 1981 to 1990: A
Strategic Analysis,” the LAN market is predicted to
attain shipments worth $264 million by 1985 and more
than $1 billion by 1990. Even in a worst-case scenario,
the study predicts, 1990 shipments will reach $622
million. Eastern Management Group market projec-
tions for nonproprietary LANs indicate that 3000 LANs
will be installed during 1985, and as many as 10,000 will
be installed during 1990.

The U.S. recession has slowed the purchase of
high-ticket items and complete systems, says Micom’s
Evans, but low-priced equipment such as the kind that
Micom sells has not suffered noticeably. Projections
from IRD indicate that most data-communications
equipment has a healthy future (see table). Even some
high-cost systems have done well during the past year,

however. Malone says 1981 was a surprisingly strong
vear for private branch exchanges. AT&T’s migration
strategy of raising prices on its aging PBX equipment,
combined with customer realization that interest rates
would probably remain high, prompted a flurry of
purchases midway through the year. As a result, many
PBX companies experienced growth rates of 385 to 100
percent this year, Malone says. B
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Mini-Micro Systems editors contributing to this report were
Eric Lundquist, Dwight B. Davis, John Trifari and Kevin
Strehlo.

NEXT MONTH IN MMS

eCriteria for selecting the right power supply.

*Recently introduced hardware and software
packages for systems integrators, including a new
fault-tolerant distributed system.

s A tutorial on cache memory.

Invite your
computer to meetings

with General Electric
Professional Large Screen
Video Projection

COMPUTER-AIDED DESIGN displayed by General Electric projector is viewed
by Engineering Society of Detroit.

WORDS “PUNCHED UP" by clerk of Florida State Senate are inspected
carefully before a vote

110 CIRCLE NO. 55 ON INQUIRY CARD

With General Electric’'s exclusive system for bright, sharp
professional-quality pictures, up to 25 feet wide, General
Electric Professional Large Screen Video Projectors are making
presentations more dramatic, more productive, and more
convenient.

Whether videotape, live transmission, TV programming or data
direct from your computer, the pictures projected can be seen
by everyone in the room, all at once, even when room lighting is
provided so viewers can take notes and refer to written material.

The color projectors show every viewer the same accurate
color reproduction. An exclusive General Electric system
registers the colors for you, eliminating time-consuming manual
adjustments.

Portable and flexible, General Electric projectors are being
used in a great variety of applications, including both rear and
front projection. Ask our applications experts whether yours can
be added to the growing list. Call or write: General Electric
Company, Video Display Equipment Operation, Electronics Park
6-206, Syracuse, NY 13221. Phone: (315) 456-2152.

GENERAL @3 ELECTRIC
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The right side of the human brain interprets music. The left side, lan-
IMA E guage. And a DeAnza image processor maps the brain’'s metabolic
changes right before your eyes.
PROCESSING‘ Research scientists at UCLA School of
Medicine’s Biophysics and Nuclear Medicine
L Divisions are mapping new territory. Utilizing
an EG&G Ortec ECAT Scanner, a DeAnza IP6400 Image
Processing System, and a technique called positron computed
tomography, the UCLA team can produce quantitative
images of metabolic functions in the human
W heart and brain. Used in research today, this tech-
nique one day may be an important diagnostic tool.

The Ideal Image Processing Tools for Your Application. The IP6400, one of our more
advanced image processing systems, provides features ideal for a variety of biomedical
and other applications « 512 x 512 x 8, 16, 24 or 32 bit resolution and 4 bits of graphical
overlay « High resolution color, monochrome or pseudo-color « Independent zoom and
scroll « Optional interactive devices including joystick and trackball « Sophisticated video
output controller.

Whether your application is biomedical imaging or LANDSAT processing. Process control
synthesis or non-destructive testing...DeAnza can provide a complete family of image
processors and display systems, a basic software library and the experience to meet your
image processing needs.

Which DeAnza System is Right for You? Let's consider the possibilities.

Your application and budget may call for the intermediate capabilities and price of an

Image Processing System, like the IP6400. Or perhaps you need the large memory and

state-of-the-art performance of our powerful IP8500 Image Array Processor. Or the stand-

alone convenience of our VISACOM/23 Visual Display/ Computer System.

Call Today for Answers. But to provide the sys-

tem that'’s right for you, we'll gladly analyze your

application and requirements. So call or write G 0 U LD

the DeAnza office nearest you, tell us what you

need, and we'll go to work for you. Gould Inc., DeAnza Imaging & Graphics Division
1870 Lundy Avenue, San Jose, California 95131
(408) 263-7155 « TWX (910) 338-7656

Eastern (516) 736-3440 « Central (312) 965-8110
CIRCLE NO. 56 ON INQUIRY CARD Southern (214) 458-0052 « Western (408) 263-7155

Distributors Worldwide

Photo courtesy of Tony Ricci, UCLA School of Medicine
Divisions of Biophysics and Nuclear Medicine




The newHP?
youd think you were




1000 Model 65
31tt1ng at a mainframe.

Now you can tackle your large applications without breaking your budget.
That’s because our new HP 1000 Model 65— with a powerful real-time
operating system and advanced memory management scheme—can
handle jobs that previously required a mainframe computer. And do it at
a minicomputer price.

Extended code space for programs.

Virtual memory for data.

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

Getting a head start on development.

A Model 65 development system gives you maximum HP 1000 power in
one fully-configured package. You start with RTE-6/VM, floating point
hardware and one megabyte of high-performance main
memory. You also get our award-winning IMAGE data
base management system; FORTRAN 77, Pascal and
Macroassembler; a 16 Mb fixed disc with integrated
tape cartridge; and a powerful graphics terminal to
use with our Graphics/1000-1I software. All for less
than $65,000.
Third parties play a part. g
If you're a software supplier, just picture your B
big applications on the Model 65. The cost of the
“total solution” to your customer will be signifi-
cantly lower. Which means more systems can

be sold. And that’s just the idea behind our new ;

HP PLUS program, where selected software A one megabyte Model 65
suppliers team up with HP to bring competi- Zf;g;’;’,"ﬁﬁ;gs;gg”&o
tively priced, quality solutions to the market-

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

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

You can see the HP 1000 working on factory applications at Pro-
duct1v1ty ’82. Watch your newspaper for more details.

When performance must be measured by results.

(é HEWLETT
PACKARD

Price U.S. A. list; subject to change without notice. HPTC-70
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Image processing systems
Modular graphic display systems
Frame buffers-lelevision monitors

Grinnell has them all, for almost any application: from simple black and white line drawing
to full color image processing. Select a packaged system, or configure one “your way.”

GMR 270 Series: 512 x 512 frame buffers and full color pipeline image
processing systems.
GMR 260 Series: 1024 x 1024 frame buffers for greyscale, black and white,
pseudo color and full color.
GMR 27 Series: 256 x 512 to 1024 x 1024 high speed, modular graphic
and image display systems.

All systems are available in both U.S. and European versions, with plug-compatible interfaces
to most minicomputers (including DEC, Data General and PRIME). Proven system designs ensure
reliability, and an expanded FORTRAN library and driver package makes operation easy.

So, whether you need a complete system, or just a card set to embed in a larger system, Grinnell
has an optimum cost/performance solution. For complete specifications and/or a quotation,
call or write today.

TYPISAL JINTADCS NETWORY

2159 Bering Drive, San Jose, California 95131 (408) 263-9920 TWX 910-338-2145
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The Interpreter

Congress ponders
the AT&T settlement

By Arthur Hill
Washington Correspondent

Members of Congress returned to Washington last
month to face a full plate of legislative issues. Among
them was what—if anything—should be done with
legislation amending the Federal Communications Act
in the wake of the historic settlement between AT&T
and the Department of Justice.

Predictably, the decision to end years of litigation by
separating AT&T from its local operating companies
found supporters and detractors in the House and
Senate. Among those supporting the decision was
Senator Barry Goldwater (R., Ariz.), who announced
the settlement was “the wisest reached during my life.”
Goldwater added that he hoped the attention the
consent decree was receiving on Capitol Hill would not
encourage legislation. “We don’t know just where
legislation is needed,” the chairman of the Communica-
tions Subcommittee said. “We need to understand what
it means and pray that we will not be deluged with
legislation prompted by local polities.”

What Goldwater had in mind was the impact on local
telephone rates the decision would have. Since the
settlement was announced in early January, Bell
spokesmen, as well as several executives of local
operating companies, have said that rates could climb
by as much as two or three times present levels.

But in his appearances before Congressional commit-
tees, AT & T chairman Charles Brown, who approached
the Justice Department to seek a resolution of the
antitrust suit, said that local rates would not be affected
by the settlement. “Upward pressure on rates is a
result of today’s competitive environment and infla-
tion,” he said, adding that he expects the average local
rates to rise at a 10-percent clip over the next few
years.

Not all the concern about the settlement was over
local rates. Some congressmen fear that AT&T, withits
massive revenue base from regulated long-distance
revenues, could subsidize their Western Electric manu-
facturing subsidiary at the expense of almost all
computer manufacturers. “We must make certain that
fields in which the new, restructured AT&T competes
do not become less competitive as a result of the entry
of this telephone giant,” said Representative Edward
Markey (D., Mass.). “While we may have divested the
giant gorilla of 200 or even 300 lbs., it may still sit
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AT&T chairman Charles Brown: “Upward pressure on rates is a
result of today's competitive environment and inflation.”

wherever it wants.”

Markey is one of only a few legislators who raised the
possibility that AT&T might use rate-regulated
revenues to subsidize its giant manufacturing arm.
“The regulators will watch closely if the price of our
services and equipment change,” Brown said. “The
market will also stop subsidies, because it would mean
that long-distance prices would be higher.”

Congressional communications experts also seem
anxious about how the 22 local-exchange companies
(LECs) would fare once spun off by AT&T. The 22 LECs
control about 80 percent of the “local loop” throughout
the country. Inter-city computer networking would
likely pass through this gateway, and, as a result, local
telecommunications services were initially concerned.

Ohio Democrat Ronald Mottl said, “When AT&T
calculates its balance sheet, it should include the Justice
Department as one of its biggest assets.” Mottl and
others insist that the LECs got an unfair deal in the
settlement. They maintain that because the LECs
cannot own or sell terminal equipment, realize any
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Representative Edward Markey: “While we may have divested the
giant gorilla of 200 or even 300 Ibs., it may still sit wherever it wants."

revenues from the Yellow Pages or share in the
revenues generated by long-distance calling, the com-
panies face bleak prospects in the years ahead.

Brown denies that AT&T will spin off its local
exchange assets to become what some have called the
railroads of the 1980s. He says that “no responsible
manager would spin off two-thirds of his assets and
maltreat those two-thirds.” He also says that the new
companies would be launched with “good balance-sheet
conditions,” adding that their position as a monopoly in
nearly all markets, the fact that they provide a vital
communications service, their growth potential and
their status as the “gateway to the information age”
position them well for the future.

“The establishment of LECs barred from providing
inter-exchange or information service eliminates any
incentive or potential to use local exchange facilities as
a bottleneck,” Brown says. “To the contrary, the
incentive of the LECs will be to connect any and all users
to local-exchange facilities, thereby enhancing the LECS’
local-access revenue stream—a revenue stream that
will be important to their financial viability.”

But some observers still maintain that the new
consent decree, once it goes into effect, will be too
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Senator Barry Goldwater, chairman of the Communications Sub-
committee: “We need to understand what it means and pray that we
will not be deluged with legislation prompted by local politics.”

restrictive for the LECs. “The loss in revenues, plus
inflation and the cost of labor, is going to put them in a
tremendous bind,” says Harry Shooshan, a principal in
a telecommunications consulting firm, and until last
year, the majority counsel for the House Telecommuni-
cations Subcommittee.

Another who believes the state regulators must
address their rigid regulation of local telephone compa-
nies is Phil Verveer, formerly chief of the FCC’s
Common Carrier Bureau and once a leading attorney in
the government’s antitrust action against Bell. “The
restrictions are so rigid they will not hold,” Verveer
says. “Rather than regulatory creep, the decree will
begin to give way.”

Computer interests that for years have battled AT&T’s
entry into unregulated telecommunications markets
will not be pleased with such predictions. If the
predictions come true, those interests must fight the
same battle in state legislatures or regulatory agencies
they have been fighting in Washington for years. It is
unlikely they will stand by while the LECs, with their
monopoly control of the country’s information pipelines,
seek a commanding interest in information sources as
well. L4
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1896 computers

Only one reference tells you
what you need to know about
each and every one of them.

Computer Review — the reference backed by an
on-line database.

1500

disk
drives

The rapid growth of the computer industry has 1200
left most hardware references behind. One
reference keeps up — Computer Review. Pub-

lished from an on-line database, Computer

Review provides detailed price and performance
information on more computers, terminals and 600
peripherals than anyone else. More than Datapro.

More than Auerbach. More than Data Sources.

With no advertisements, and no fluff. Just hard

facts and concise descriptions in a clearly- B s oL R
organized, compact format. Stay on top of the ek = e = i
industry. Subscribe to Computer Review.

mainframes &
minicomputers

900

NUMBER OF AVAILABLE DEVICES

300

microcomputers

There are four times as many computers and
peripherals now as there were in 1975. The
Computer Review database has been tracking
the hardware industry since 1973.

Computer Review—Complete. Compact. Current.

ACT NOW! ORDER COMPUTER REVIEW Special offer to new subscribers!

) ) Deduct $25 from the price of each subscription with this

Four Reviews, updated three times a year: <ol
pon.

_— Computers: Covers over 300 large computers. With O Bill me LI Bill my company
cross-indexed prices, manufacturers, peripherals and

micros. $175/yr. Please enter my subscription to the Reviews checked at

the left.
Mini ; : - Name Title
—— Minicomputers: Details on over 650 minis and 750
micros. With cross-indexed listings. $175/yr. Company
Address
—— Terminals: Reports on more than 900 displays and
150 teleprinters. Includes intelligent, graphics, special
purpose. $175/yr. Signature. Date
Mail to: Computer Review
GML Corp.

— Peripherals: Covers over 4000 devices, including disks,

floppies, mag tape, printers. $195/yr. 594 Marrett Rd.

Lexington, MA 02173
EXAMINE WITHOUT OBLIGATION Or call (617) 861-0515




excellence

HM-2719

HM-2713

*1. UNEXCELLED QUALITY
PERFORMANCE 3. SURPASSING EXPECTATIONS.

HITACHI KNOWS HOW.

Example: While others jumped the gun with
various types of color monitor technology, Hitachi
carefully developed an adjustment free and cost-
effective IN-LINE GUN system. In fact, since 1979
Hitachi in-line gun RGB monitors have saved both
hours and money for manufacturers and engi-
neers alike.

Example: While others promise high conver-
gence, Hitachi delivers. In fact, the newest Hitachi
1,000 line color monitor
(HM-3619) has an amazing
Digital Dynamic Conver-
gence™ of within 0.3mm. )

COLOR DISPLAY MONITORS -«

@ HITACHI AMERICA LTD. 1982

@HITACHI

6 PEARL COURT, ALLENDALE, NJ 07404
3540 ARDEN ROAD, HAYWARD, CA 94545

2. CONSISTENT SUPERIOR

This means clearer, sharper pictures.

Example: While others sell you then leave
you, Hitachi offers a servicecommitmentthatis
second to none. In fact, due to Hitachi’s reliability,
modular construction, single PCB, and low power
consumption, downtime is nearly eliminated.

Discover more examples of Hitachi know how
from your Hitachi Color Monitor representative or
call: East: (201) 825-8000 or West: (415) 783-8400.

MODEL: HM-3619 | HM-2719 | HM-1719

H v H V H v
Resolution: | 1280/1024 | 960/720 720/540

CLEARLY THE FINEST

Convergence:|0.1/0.3mm| 0.5/1.0mm| 0.6/1.2mm
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FEATURE HIGHLIGHTS

TYPE 1(MAN) OR 2 (WOMAN) + "SEND"
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DATA COMMUNICATIONS: Just when users of minicomputers
and ucs began to get comfortable with the equipment and
concepts associated with their electronic helpers, data communi-
cations came along with new and unfamiliar terms. Ironically, it
is the widespread proliferation of these inexpensive computers
and their terminals that has engendered the need for, and
stimulated the development of, effective data-communications
networks. For an overview of the datacomm market, see the
article starting on p. 121. . . For minicomputer and uc users,
voice-grade modems and the public telephone system are what
make distributed data processing possible. The inclusion of ups
into voice-grade modems has revolutionized these products and
has added several new features that a potential buyer must
consider. A comprehensive survey begins on p. 127. . . In the
second of a three-part series on local-area networks, contributing
editor Walter A. Levy and his associate, Harriet F. Mehl, discuss
matrix-switched local networks that use star architectures and
twisted-pair wiring. Their article starts on p. 147 .

VOICE TECHNOLOGY: The VoiceWare development system
from Centigram Corp. is a uc-based ‘‘digital voice studio’”” with
all the hardware and software needed to create real-time, high-
quality voice capabilities for virtually any application. A user
can create voice messages in real time and record and update
digital speech files as easily as using a word processor. The
speech files can then be transmitted to a host computer and
debugged using special test-support features. The cover story
on VoiceWare begins on p. 183. . . System integrators and
computer and peripheral manufactuers stand to gain from the
settlement of the antitrust suit against AT&T. That’s one of the
conclusions of Robert Bigelow, an attorney who specializes in
the legal problems of the computer industry. At the same time,
however, the AT&T reorganization will leave the communications
giant unregulated, except for the Long Lines department. Bell
will then be a major competitor, and there will be no holds
barred. For an in-depth analysis of the settlement and its effect
on the computer industry, see p. 195.

MICROCOMPUTERS: When Mostek Corp. found that its STD
bus-compatible Matrix pcs occupied too many card slots, the
company designed the Z80-based MDX-CPUS3 board. The board
has eight 64K RAMs that accommodate the addressing range
of the Z80 CPU along with serial and parallel I/O—functions
that previously needed as many as five cards. This, combined
with the STD bus and a CP/M-compatible operating system,
provides a flexible system that can be configured for various
applications. For a description, see p. 203. . . Over the last 10
years, array processors have typically been used in large,
general-purpose computer systems. But, now that most recent
array processors sell for much less than $20,000, the processors
are beginning to appear in many pc-based systems. The ability
to modify programs and parameters makes the arithmetic
peripheral attractive to many system integrators. An
explanation starts on p. 209.
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Aladdin’s slave was pretty good . .. but ours is even better.

MBI Introduces

' The PERFECT
SLAVE’

APM™ Multibus* and CP/MT compatible

- A master must have quality slaves to do quality work.
That’s why MBI created The Perfect Slave . .. the slave
that does its master’s bidding more efficiently than any
other on the market. Imagine what a Multibus board
with the following features could do for you:

* Z-80A*

* 4 MHz

e 256K RAM (dual port)

e 4 Serial 1/0 ports (to 38.4K BAUD)
e 2 Parallel Ports (configurable)

¢ 4 28-Pin ROM Sockets (1K-32K)

¢ 4 Clocks (programmable)

¢ Bank Select

¢ Byte or Word Accessible

The Perfect Slave, controlled by the Multibus Master, can
... be disabled from the Bus (overcoming the 1 Meg
Multibus limitation) . . . function as 4 independent
computers . .. double as 256K memory . .. operate as a
peripheral I/O controller . .. and serve over 96 independent
users when used in combination.

MBI supports The Perfect Slave with multi-user software,
full development systems, and a complete line of
peripherals.

4 User 256K Perfect Slave $3650.
2 User 128K Perfect Slave $2875.

OEM discounts available
100 quantity $1971

FRRRERIA
RERERERE
TREEEEEE

=4

T
S s Stree
TM Trademark of M.B.1., Inc Newton Upper Falls, MA O
*Multibus is a regiétéréd trédemark of Intel, Inc. (617) 964'1399

fcPMis a registered trademark of Digital Research
$7-80Ais a registered trademark of Zilog, Inc.
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DATA COMMUNICATION

Datacomm’s presence
grows in small-computer
mearkets

DWIGHT B. DAVIS, Associate Editor

The proliferation of inexpensive computers is stimulating
the development of effective datacomm networks

Just when users of minicomputers and pcs began to
get comfortable with the equipment and concepts
associated with their electronic helpers, data communi-
cations came sneaking out of the woodwork. Once
again, eyes glazed as new and unfamiliar terms—baud
rates, multiplexing, local-area networks, encryption
and electronic mail—entered the small-computer vocab-
ulary. Ironically, it is the widespread proliferation of
these inexpensive computers and their terminals that
has engendered the need for, and stimulated the
development of, effective data-communications net-
works.

Several years ago, the term “distributed data
processing” came into vogue when users realized that
the traditional, centralized mainframe computer could
often be beneficially replaced by two or more linked
minicomputers. It wasn’t until the mushrooming of pes
and intelligent terminals, however, that distributed
data processing really took off. Powerful and inexpen-
sive ups, combined with low-cost storage, have allowed
placing as much computing power as possible near the
people requiring the power.

Local networks emerge

Over the past year, a subset of distributed data
processing has captured the attention of users and
vendors alike—local-area networks. Proprietary LANs
have existed for several years: Datapoint Corp., for
example, introduced its Attached Resource Computer
(ARC) network in 1977 and now has more than 2000 ARCs
installed. But it was the idea of attaching unlike
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Local area network shipments
(1983-1990)

Total

1200

1000

800

Data
processing

(thousands of nodes)

600

Office
automation

400

200

Factory
automation
90

1983 '84 '85 '86 '87 '88 '89
Source: Venture Development Corp.

Local-area network shipments will soar, posting a 36-percent
average annual growth rate over the last seven years of the decade.
Annual sales volume will increase from $156 million to $1.065 billion
over the same period. On the graph above, a node represents a
cluster of eight terminals or similar devices.
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The idea of attaching unlike computers
and terminals through general-purpose
LANs caused a flurry of vendor R&D
activity and user anticipation.

computers and terminals through general-purpose
LANS that caused a flurry of vendor R&D activity and
user anticipation.

The flagship of the general-purpose LAN approach
has been the Ethernet network developed by Xerox
Corp. and backed by Intel Corp. and Digital Equipment
Corp. By the beginning of this year, nearly 50
Ethernets had been installed, and several vendors were
gearing up to offer Ethernet-compatible equipment.
But Xerox failed in its attempt to have Ethernet
established as the industry standard for baseband
LANs, a failure that has encouraged competitive
networks.

In the single-channel baseband arena, the IEEE 802
Local Network Standards Committee proposed two
fundamental approaches for accessing LANs: carrier
sense multiple access with collision detection (CSMA/CD)
and token passing. While each approach has its
proponents, there seem to be various applications for
which one or the other method is best suited.
Unfortunately for Ethernet’s supporters, the proposed

Terminator

Interface

Ether segment #1

-
&

Stations connect to the Ethernet network bit-serially through an
interface cable to a transceiver, which in turn taps into the coaxial
cable. Here, a two-segment Ethernet incorporates a repeater for
signal regeneration between segments.

Ether segment #1
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CSMA/CD standard is slightly different from Ethernet’s
CSMA/CD implementation.

The highly visible Ethernet has also become the
target of vendors who have selected the multi-channel
broadband LAN approach. Among other broadband
vendors are Wang Laboratories, Inc., with its Wang-
Net, and Sytek, Inc., which has shipped more than 35 of
its LocalNet systems. Keying heavily upon broadband’s
potential to carry video and interactive voice traffic
along with data transmissions, the broadband camp has
attacked baseband LAN limitations in this area. But
here, as in the CSMA/CD-versus-token-passing debate,
there seem to be legitimate needs for both approaches.

OSI model guides development

One result of all the LAN activity has been the
blossoming of the International Standards Organiza-
tion’s seven-layer reference model for networking
architecture. Essentially a guideline for network de-
sign, this Open Systems Interconnection model has
been accepted by most designers as a worthy founda-
tion upon which to build, although adherence to the
model by no means results in the production of
compatible networks. Incompatible networks that in-
corporate the seven-layer architecture, however, are
more readily adaptable for inter-network communica-
tions.

Local-area networks, such as Ethernet, specify
interfaces and protocols only for the lower two or three
levels of the seven 0sI layers. While such standardiza-
tion allows the connection of unlike devices within the
network, standard protocols at the higher layers are
required for true inter-device operations. Late last
year, Xerox moved to make Ethernet live up to its claim
of being a general-purpose LAN by publishing the
protocols used by Xeroxdevices at layers three through
SiX.

A technology related to LANs—and competitive with
them in some instances—is that of digital private
branch exchanges (PBXs). The list of vendors offering
PBXs that carry data-communications traffic along with
their primary voice transmissions includes Rolm Corp.,
Northern Telecom, Inec., Intecom, Inec., and Anderson-
Jacobson, Inc. Data-transmission rates of the digital
PBXs typically fall well below the rates provided by
baseband and broadband LANSs, relegating the PBXs, in
some eyes, to terminal-to-terminal communications
rather than computer-to-computer transmissions. Still,
while many observers believe the best configuration for
such PBXs will be in parallel operations with some sort
of LAN, others promote the concept of the PBX as a
supercontroller, handling all of a company’s voice and
data-communications requirements.

One networking application that has received consid-
erable attention is electronic mail. Initially available
from vendors as an off-premise subscription service,
electronic mail is evolving into software packages for
use on companies’ internal word- and data-processing
systems. International Business Machines Corp., DEC,

MINI-MICRO SYSTEMS/March 1982



You are looking at . : .
the world’s most reliable disk drive.

NURAM trom National.

An entirely new 32MB memory resource
that can dramatically improve the
throughput and reliability of your DEC*
UNIBUS" system.

NURAM is not add-in memaory. Nor is it merely
a semiconductor version of a fixed head disk.

The NURAM system from National is an entirely
new on-line memory resource for DEC UNIBUS sys-
tems. It's up to 32MB of auxiliary dafa storage. And
it'sall self-containedina 12.5" high rack-mountable
chassis, including the indicafor panel, power supply,
and cooling.

But NURAM does a lot more than just dra-
matically improve your system'’s throughput. It also
gives you the utmost in field reliability and data
integrity.

Better performance, higher integrity. NURAM
consists of a memory controller and up to 16 two-
megabyte memory boards, each confaining more
than 64KB of spare storage space. If's interfaced
fo the UNIBUS via National’s powerful HEX-3000™
multi-device confroller.

But as far as the operating system is con-
cerned, NURAM looks exactly like an RS04 FHD sub-
system, only faster. And in many respects, NURAM
behaves much like a disk. For example, whenever a
NURAM read or write operation defects a hard
error, the entire data “sector” is transparently located
fo one of the card’s spare RAMs and NURAM's map
index is updated.

Finds errors and corrects them, f00. But that's

where the similarity ends, especially when it comes

to system reliability and integrity of the stored data.

Since all writes into NURAM include a read/
compare and three automatic re-tries should the
first compare fail, data integrity is greatly improved.

For added integrity, HEX-3000™ performs
ECC functions on every block of data read from
NURAM. So NURAM not only finds the errors, it
corrects them, foo.

Field maintenance problems eliminated.
Since each two-megabyte NURAM board carries
more than 64KB of spare storage space, they remain
fully operable several years longer than other ECC
memory boards.

NURAM's front panel includes LEDs that indi-
cate the relative status of these spare MOS “data
sectors”’ As a result, field maintenance can be
conveniently deferred fo regularly scheduled visits.

I NURAM sounds like an ideal competitive edge. Please send me:
[J HEX-3000 information.

I [J NURAM information.

Reliability designed in from the start. But
NURAM's overall reliability goes far deeper than that.
Only the highest grade commercial ICs are used.
Then each board undergoes our standard 72-hour
dynamic burn-in at 70°C.

NURAM and HEX-3000™ represent today’s
most significant competitive edge in UNIBUS systems.
From the same company that brought solid relia-
bility fo DEC add-in memory.

NURAM — it's the next best thing fo main
memory.

For complete details on our NURAM system, (or
for your nearest rep or broker/dealer), simply send in
the coupon below or call foll-free at (800) 538-8510.
In California (408) 736-6994.

NURAM and HEX-3000 are frademarks of National Semiconductor Corporation.
DEC and UNIBUS are registered frademarks of Digital Equipment Corporation.

[C] DEC Add-In Memory information.

National Semiconductor Corporation
2900 Semiconductor Drive

COMPANY_

Mail Stop 7-315

l NAME .

ADDRESS____

Santa Clara, CA 95051

oy

STATE ZIP.

L
Semiconductor

i
% National

PHONE

The Practical Wizards ;
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The highly visible Ethernet has become
the target of vendors who have
selected the multi-channel broadband
LAN approach.

Wang, Datapoint Corp. and Prime Computer, among
others, market electronic-mail packages.

International standards activity

Advances have also been made on the remote-
transmission scene. X.25, the internationally accepted
packet-switching standard, gained domestic support
from both 1IBM and AT&T. In IBM’s case, the X.25
interface gives that company’s Series/1 computers
access to packet-switched networks, even if the com-
puters simultaneously operate within the Systems
Network Architecture (SNA) environment. Slight varia-
tions in X.25 implementation exist from country to
country, but the growing base of X.25 users makes this
packet-switching protocol one of the more secure
standards in the data-communications world.

A technology beginning to reach our shores after
establishing itself in Europe is videotex (commonly
called viewdata in England and the U.S.), a two-way
information-dissemination-and-retrieval technology
that can serve both residential and business users.
Videotex functions as a central database accessible over
telecommunications lines. Several videotex techniques
have evolved, differing primarily in their methods of
transmitting and reconstructing graphic displays. Brit-
ain’s Prestel system, which has the only substantial
user base, constructs images with a block-type alpha-
mosaic technique. Canada’s Telidon approach and
AT&T’s Presentation Layer Protocol method, on the
other hand, use an alpha-geometric technique that

Open Systems Interconnection (OSI) reference model

Number Layer name
T Application
6 Presentation

Layer function

Information exchange

Syntax transformation; source
encryption

Source addressing; dialog
structuring

End-to-end transfer assurance;
system encryption

5 Session

4 Transport

3 Network System addressing; routing

2 Data Link Single-link data transfer; link
encryption

1 Physical Physical circuit activation;

bit transfer

The International Standards Organization’s OSI model serves as a
conceptual guideline for groups developing communications stan-
dards and for companies designing networks. Most local-area
networks address just the Physical and Data Link layers. Xerox has
published the protocols its equipment uses at layers three through
six. Source: Xerox Corp.
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Alpha-mosiac graphics generation, as in this sample from Video-
dial, Inc., appears stair-stepped and not as smooth as the other major
videotex method, alpha-geometrics.

produces more sharply defined graphics. As in all areas
of data communications, work is under way to make the
various approaches compatible enough to allow infor-
mation exchange.

Modems/multiplexers get smarter

As all these new communications technologies come
tumbling onto the market, some familiar products have
been undergoing changes. By incorporating more and
more powerful LSI chips, new modems and multiplexers
are remaining price competitive with older products
while offering new features. Many of the added
features involve self-test and communication-line diag-
nostics. Users can more easily spot developing prob-
lems and, when breakdowns occur, can more readily
isolate a defective component or line. Supported data
rates are also jumping—several manufacturers have
announced or plan modems in the 14.4K-bps range.

With the benefits of increased data communications
come certain dangers. Users formerly secure in the
knowledge that their sensitive data remained tightly
under control now must face the possibility of unautho-
rized network access. Manufacturers such as Linkabit
Corp., American Satellite Corp., Codex Corp., Fair-
child Space & Electronics Co. and Motorola, Inec., offer
digital encryption units to users needing to protect
transmitted information. While varying in their coding
methods, most recently announced domestic encryption
devices incorporate chips that implement the Data
Encryption Standard (DES) adopted by the National
Bureau of Standards.

Behind all the products targeted at data-communica-
tions needs are companies ranging from five-person
start-up firms to industry giants. The big corporate
story in the communications field is the movement of
AT&T from regulated telecommunications markets to
deregulated status in the general information-process-
ing and -transmission arena. Now accelerating in its
approach to these fertile new markets—thanks to its
recent antitrust settlement—AT&T with its innovative
Bell Laboratories could become the most important
player in the computer-based data-communications
game. |
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With

Ampex is a world leader in memory
technology. Take our Megastore
memory, the all-electronic
replacement for disks and drums. It's
been proven the cost-effective answer
for many critical applications in
hospitals and automated industries
where speed and reliability are
essential. In applications like these,
Megastore memory means faster
throughput and maximum reliability.

astore’ memory -
the fast, reliable replacement for
fixed head disks and drums.

Today, find out about Megastore
memory. You'll discover that when it
comes to memory, disk drives and
terminals, now more than ever Ampex
is the designer’s choice.

Call our Marketing department at
(213) 640-0150. Or write Ampex
Memory Products Division,

200 North Nash Street, El Segundo,
CA 90245.

AMPEX

Ampex Corporation » One of The Signal Companies@

The Designer’s Choice.

CIRCLE NO. 62 ON INQUIRY CARD




RIXON has the solution to
your modem application.

RIXON offers a complete
line of Bell compatible
Direct Distance Dial (DDD)
and Private Line Modems
operating from 300 to 9600
BPS. In addition, our syn-
chronous and asyn-
chronous Limited Dis-
tance Modems are very
economical for short
hops up to 24.5 miles.
All card modems can
be intermixed in any
combination in a 19”
or23”rack enclosure.

& MB TR MR SD RD HS MC TR

MODEL

PRIVATE
LINE

DDD
NETWORK

AUTOMATIC
ANSWER

T103J/T113C

v

v

T108

T212A

T202S/T202T

TA201C

T208A/B

T209A

LDM710

LDM720

TOBE
RIX

AL ST ot DL ws
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GOOD ENOUGH

LED

2120 Industrial Pky., Silver Spring, Md. 20904
301-622-2121 « TWX 710-825-0071 » TLX 89-8347

3032 ©RIXON INC., 1982

CIRCLE NO. 63 ON INQUIRY CARD

Front panel LED’s and
pushbutton test switches
enhance diagnostic
testing of the modem, the
terminal, and the phone
line. Don’t compromise
when automatic answer or
automatic calling is re-
quired. With our reputation
for quality engineering,
performance, reliability,
and versatility, you
can’'t go wrong. Call
Paul Rothschild to-
day at 301-622-2121,
extension 292.
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PRODUCT PROFILE: MODEMS

Data

rates

rise slowly,
but features multiply

PATRICK KENEALY, Associate Editor

The inclusion of pps into voice-grade modems adds
several new features that potential buyers must consider

Public telephone lines are the most popular carriers
for connecting geographically dispersed data-pro-
cessing systems. Private, twisted-pair wire, coaxial
cable, radio, infrared, laser and satellite networks all
connect data-processing centers, but especially for the
minicomputer and wc user, voice-grade modems and
the public telephone system are what make distributed
data-processing possible. Public telephone lines are
“voice-grade” lines that have a bandwidth of 3000 Hz
(from 300 to 3300 Hz). This is adequate for voice
transmission, but is a potential barrier for high-speed
data transmission. This survey and the accomnpanying
product table ignore high-speed, private-wire DC line
drivers, wideband modems and short-haul modems in
favor of the voice-grade modems that transmit over
normal dial-up and leased telephone lines. The inclusion
of pups into voice-grade modems has revolutionized
these products since Mini-Micro Systems last surveyed
them in March, 1980. The wp has added several new
features to the list of standard characteristics that a
potential buyer must consider.

“Modem” is an acronym for “modulator/demodula-
tor.” A modem connects to a digital device, such as a
computer terminal, and, by modulating a carrier signal,
converts its output to analog form for transmission to a
remote computer or terminal. The modem also accepts
incoming analog signals from the transmission line and
demodulates them into digital form for the attached
digital device. Amplitude modulation, FSK modulation,
PSK modulation and a number of combination methods
including DPSK and QAM are used (see “Basic modula-
tion techniques,” p.129). While data modulation and
demodulation are the modem’s basic functions, the
modulation method is user-transparent and should not
be considered directly in modem evaluation. A modem
buyer should instead consider the following easily
understood modem specifications:

® Data rate is the transmission speed of the modem
in bits per sec. Because “baud” means transmission line
state changes per sec., not bps, and because some
modulation techniques represent more than 1 bit with
one state change, bps does not always equal baud.

Local modem

o} Trans-
mitter

Receiver

Remote modem

Receiver

~

9

Trans-
mitter

Fig. 1. Local and remote loopback diagnostics are a major feature of modern pp-based modems. Local digital loopback (green) tests the
digital interface connections of the local terminal and modem. Local analog loopback (red) tests add local A/D and D/A and transmit and
receive functions to the test circuit. Remote and log loopback (blue) adds the transmission lines to the test circuit. Finally, remote digital
loopback (yellow) adds all remote-modem functions to the test circuit. Signals for loopback testing can come from the terminal, computer or,

most recently, from a self-test pattern generator in the modem.
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A modem connects to a digital
device, and, by modulating a carrier
signal, converts its output to analog
form for transmission to a remote
computer or terminal.

® Synchronization describes how data are grouped
for digital transmission. Asynchronous transmission
sends characters in bursts with every -character
preceded by a start bit and followed by 1 or 2 stop bits.
Synchronous transmission sends blocks of many charac-
ters with special characters to mark the beginning and
end of each block.

® Transmission mode indicates in what directions
the modem can communicate. Simplex modems can
send or receive data, half-duplex modems can send and
receive data but not at the same time and full-duplex
modems can send and receive data simultaneously.
While most full-duplex modems require four-wire lines,
“reverse channel” modems use filters to provide full
duplex on two-wire lines.

® Calling mode describes a modem’s ability to place
and receive transmissions. Originate modems contain
tone generators or dial circuits to gain access to the
telephone system and initiate transmissions. Answer
modems can receive and respond to calls but can’t
initiate calls. Originate/answer modems can do both.

® Terminal interface describes the modem’s digital
interface. Most modems are compatible with the EIA
RS232C interface or with one of its international ccITT Vv
series supersets.

® Line interface simply tells whether the modem
connects to a two- or four-wire line. Most full-duplex

modems use four-wire lines.

® FCC certification is required before modems can
be connected directly to the telephone network.
FCC-certified modems include circuitry to protect the
telephone network. Noncertified modems require sepa-
rate data-access arrangements (DAAs)—FCC-certified
protectors that are available for roughly $150 from
several manufacturers.

By understanding these basic modem characteristics,
a buyer can match applications. A slow remote
read-only serial printer might require a 300-bps,
simplex, answer-only, two-wire modem compatible
with its serial, asychronous RS232C interface. A
buffered, intelligent CRT terminal for electronic-mail
applications might require a 9600-bps, full-duplex,
originate/answer modem.

Modern modem features

wPs have made modems more functional and more
flexible. Modems now offer dynamic equalization cir-
cuits that adjust filters, attenuators and amplifiers to
compensate for line inconsistencies, allowing faster,
more accurate transmission. They perform complex
local and remote diagnostic functions (F'ig. 1) as well as
comprehensive self-test routines. Some modems auto-
matically retransmit data if an error is detected.
Thanks to wp equalization and complex modulation,
voice-grade modems have broken the 9600-bps barrier.
Paradyne’s Corp.’s MP-16.0 and General DataComm
Industries’ 16000 reach 16K bps. Paradyne’s MP-14.4,
Codex Corp.’s SP 14.4 and Racal-Milgo Inc.’s MPS-14.4K
operate at 14.4K bps.

LSI and pps have reduced modem parts counts and
power requirements. Modem reliability figures are in
the 20,000- to 60,000- hour MTBF range, and many

Universal Data Systems
15|

Fig. 2. Modern modems are available in a wide variety of shapes and sizes, but, while some fit neatly under telephones and others fit into
multi-modem racks, almost all offer informative displays and a mix of voice/data, diagnostic, speed-selection and on/off controls. Clockwise
from top left, the modems include Prentice Corp.’s P212C, International Business Machine Corp.’s 3863, Universal Data Systems Inc.’s
208A/B, Kinex Corp.'s 9600/29, Paradyne Corp.'s T-96, and Rixon, Inc.'s T1212A.
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Basic modulation techniques
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Amplitude modulator (AM) converts digital data to analog signals using a single frequency carrier signal. A high amplitude wave
denotes a mark (binary 1), and a low amplitude wave denotes a space (binary 0). Amplitude modulation is seldom used alone for
modems because the signals it produces are susceptible to noise and because of the length of time it takes to sample the amplitude of
the signal.
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Modem To computer

Frequency-shift keying (FSK) uses a constant amplitude carrier signal and two frequencies to distinguish between a mark and a
space. One of the simpler modulation schemes, FSK is normally used in 1200-bps and slower modems.
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Phase-shift keying (PSK) uses a phase shift at transition points in the carrier frequency to represent separate marks and spaces. In the
example, a 180° phase shift indicates a space. High-speed modems use as many as eight phase shifts.

———

T 010 |

Modem To computer

+315° 1 +226° +135° +315°

o o e o B i . o o .
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v
Phase shifts

Differential phase-shift keying (DPSK) uses different phase shifts to represent the four possible combinations of 0 and 1 bits: In the
example, a 45° represents “00,” 135° stands for “01,” 225° for “11” and 315° for “10.” The pairs are called di-bits. By sending di-bits
instead of single bits over the same carrier, DPSK modems achieve high transfer rates. Still other modems use combination encoding
techniques such as quadrature amplitude modulation (QAM) that send three (tri-bit) or more bits per cycle to reach even higher rates.
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New modem flexibility can be seen

in features such as voice/data
alternation, integral multiplexers,
auto-dial and auto-answer.

modems, such as Universal Data Systems, Inc.’s 103,
run off telephone-line power.

New modem flexibility can be seen in features such
as voice/data alternation, integral multiplexers and
switch- and dynamically selectable transmit and receive
speeds. Originate modems often feature auto-dialers
that store multiple phone numbers, and auto-answer
modems often adjust to incoming data rates. To keep
users informed of diverse activities, most modems offer
their own LEDs or similar displays (Fig. 2).

Salient trends

Voice-grade modem performance is improving with
bandwidth constraints of dial-up and unconditioned
leased telephone lines. As with serial printers, there’s a
speed for every application, and speed-related market
segments are becoming more distinct. The very fast
14.4K- and 16K-bps modems provide 70 percent more
throughput than 9600-bps modems at three times
9600-bps prices, but, says one vendor, the faster
modems can save a user more than $1500 a month in
phone bills for a normally used New York-to-Los
Angeles channel.

Price competition is fierce in the low- and medium-
speed market. Most basic modems operating at less
than 1800 bps sell for much less than $1000, and 300-bps
models sell for less than $400. Most medium-speed,
2400- and 4800-bps modems sell for $800 to $3500. The
widths of these price ranges are the result of innumera-
ble feature combinations, and the ranges are further
blurred by flexible discount structures and sales

incentives, such as free lifetime modem maintenance.

Board-level modems for integration into other data-
processing equipment are gaining popularity because
they eliminate expensive enclosures and redundant
switches and power supplies. Integral modems are
available off-the-shelf for a few popular terminals and
personal computers, and in customer production runs
for lower volume products (Fig. 3). Competitive
pressure discourages most terminal manufacturers
from diluting their design and production efforts with
integral-modem development. Modem manufacturers
would rather build modems to match EIA Rs232C
interfaces than diverse internal-terminal architectures.
Integral modems could be much less expensive to build
than stand-alones but would be more expensive to
develop. For the foreseeable future, most modems will
be stand-alone units connecting to standard terminal
interfaces.

American Telephone & Telegraph Co. will continue to
set U.S. modem standards (see “The case of the missing
modem,” p.131), and the recent consent decree between
AT&T and the Department of Justice leaves Western
Electric, the biggest modem manufacturer, intact.
Most voice-grade modems will remain Bell compatible,
but a growing number will be built to meet internation-
al CCITT network transmission standards as well.

Voice-grade modems are inexpensive, reliable and
plentiful. The independent modem manufacturers com-
pete with Bell by offering faster, more flexible and
more feature-packed modems at lower prices. The size
of the product table is testimony to their success. By
studying the major characteristics listed in the product
table, a modem buyer can find out what modems meet
his basic requirements. The next step is to contact
vendors directly and review the bells and whistles of
appropriate models. Modem buyers may have to look a
little harder and longer these days, but they’ll do better
than ever before. |

Fig. 3. Board-level modems are available for many medium- and high-volume applications. Rockwell International’'s R24DC (direct
connect) is an FCC-registered, 2400-bps modem (1.) intended to be integrated into pp-based equipment. The R24DC measures 5 x 7.85 in.
and is priced at $450 in small quantities. The Micromodem Il (r.) from Hayes Microcomputer Products, Inc., is a 110- or 300-bps,
FCC-approved, Bell 103-compatible modem that plugs into an Apple Il nc chassis. Also included in the Micromodem II's price is the
Microcoupler, a device that substitutes an RJ11C connector for an acoustic coupler.
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THE CASE OF THE MISSING MODEM

Since the Carterfone decision in
1968, companies have been striving
to build smaller and more cost-
effective equivalents to Bell's series of
modems. This effort has paid off
handsomely for independent modem
manufacturers that have been supply-
ing more modems than Bell for
several years. It has also paid off for
their customers, who have enjoyed
the benefits of a more compact
product at a lower price.

The 9600-bps modem is an
example. In 1975, it required 575
msi/ssi packages and sold for
$10,000. Today, it can be implement-
ed in about a dozen Lsi/MSI packages
for less than $3000—and with more
features and improved performance.

Racal-Vadic, Inc.’s Type 103
modem is an even better example. In
1975, that modem required approxi-
mately 50 Msi/Ssi packages and sold
for $430. Today, it's made with two LS|
and two Msi packages and sells for
less than $100. ~

Racal-Vadic accomplished this b
packing all of the modem’s major
analog operating elements on a single
chip. Earlier LsI designs for modems
centered around only some of these
elements: receive and transmit filters,
modulator or demodulator. Chip sets
of this type—developed by such
companies as Motorola, Inc., Rock-
well International and Cermetek

Microelectronics, Inc., and even
license from Western Electric—
offered reduced size and cost and
allowed additional features. But
Racal-Vadic's new 18-pin package
integrates modulator/demodulator,
transmit/receive filters, carrier detec-
tor, AGC and answer-tone generator
and detector. The result of all this
integration is a chip that, combined
with a pp for control, can be quickly

 developed into a board-level product

that significantly expands on the basic
Bell 103. Racal-Vadic promises to
design and deliver a full-featured
custom modem having automatic call
origination including tone dialing,
number and log-on procedure stor-
age) on a Pc card no larger than 20
sq. in. in just 90 days, and selling for
approximately $100, depending on
quantity.

chip

103
LS| <

A
y

Data control

Automatic

tone

origination Line To

to customer €—— up
interface

hybrid —3p Telco
and line
control

Line
status

A

Audio call
monitoring

Racal-Vadic’s ‘“modem-on-a-chip” is shown here with some of the discrete
components it replaces. Inset diagram shows the modem’s major functional
elements. The 103 LSI chip uses switched-capacitor-filter techniques and is
manufactured to Racal-Vadic’s specifications by Texas Instruments Inc.

Data

rate
Bell model (bps) Modulation
103JR 0-300 FSK
113AR 0-300 FSK
113DR 0-300 FSK
202SR 1200-1800 FSK
2021 1200-1800 FSK
201C 2400 PSK
201CR 2400 PSK
208BR 4800 8-level

PM

212AR 1200 PSK
108F 0-300 FSK
108G 0-300 FSK
Dataphone Il 2400 PSK
2024A
2048A, C 4800 PSK
2096A 9600 QAM

Transmission
mode
Half Full

Synchronization duplex duplex

async
async
async
async
async
sync
sync
sync
sync/async
async
async
sync

sync

2 2 ZLEZ < N QLD

< <X <<X=<< Z < =< < =<=< =<

sync

*All terminal interfaces are EIA RS232C-compatible

; Monthly
Line rental
Calling mode interface* price
originate, 2-wire $25-$35
auto-answer
originate 2-wire $15-%20
auto-answer 2-wire $20-$25
auto-answer 2-, 4-wire $20-$40
originate, 2-, 4-wire $20-$40
answer
originate, 2-, 4-wire $60-$70
answer
originate, 2-, 4-wire $60-$70
answer
2-, 4-wire $125-$150
2-, 4-wire $40-%$45
originate 2-, 4-wire $15-%$20
answer 2-, 4-wire $15-%20
originate, 4-wire $95
answer
originate, 4-wire $135-%145
answer
originate, 4-wire $210
answer
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Bell compatibility. AT&T is by far the largest supplier of modems, and its models have set standards in the same way as IBMs models have set
standards in the disk-drive industry. Most modem manufacturers produce equipment that is AT&T (Bell System)-compatible. This means that
their modems use the same carrier frequencies, timing and modulation techniques as modems manufactured by Western Electric for AT&T. The
characteristics of the most popular Bell modems are summarized below and the compatibility of independent modems are listed in the product
table.
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'VOICE-GRADE MODEMS

This table is provided as a guide to modem vendors and their products. The staff of Mini-Micro Systems prepared the table
from its own sources. Some suppliers may not be mcluded either because they did not respond to the survey or responded
too late to be included.

Manufacturer Data rates Modulation Synchronization Transmission mode
Model (bps) Sync Async Half duplex Full duplex

Astrocom Corp.

1100 0-300 FSK N N N Y

1300 0-300 FSK Y N Y X

212 300, 1200 FSK, DPSK Y Y Y Y

Avanti Com-

munications

Corp.

96 4800, 7200, 9600 QAM 4 N N Y

3002 1800, 2400, 4800 QPSK Y N ¥ Y

3012 1800, 2400, 4800 QPSK Y Y Y Y.

Backus Data

Systems, Inc.

Merlin 300, 1200 FSK Y N Y ¥

Bizcomp Corp.

1012 0-300, FSK, PSK Y b N Y
1200

1022 0-300 FSK N Y ¥ Y

1030, 1031 0-300 FSK N Y N N

1080 0-300 FSK Y N N Y

1084 0-300 FSK Y. N N  §

Datapoint

Corp.

9478 1200 transmit, FSK N Y- N ¥

150 receive
9479 1200 receive, FSK N Y N Y
150 transmit

Digilog, Inc.

4800FP 4800 DPSK ¥ N

4800/27 4800 DPSK Y. N

4800/208AB 4800 DPSK il N

Gandalf Data

LDM404/3403 4800 QAM G N N Y

LDM414/3414 4800 QAM N Y N Y

SuperModem Il 9600 multiple Y N N ¥

carrier QAM

General Datacomm

103J-L 300 FSK Y N N

103J-M 300 FSK Y N N Y

Datacomm 103J 300 FSK Y N N Y

Datacomm 113C 300 FSK Y N N ¥

Datacomm 113D 300 FSK N X N Y

201C 2400 DPSK Y N Y ¥

201-7 2400 PSK Y N h Y

Datacomm 202 S/T 1200, FSK ) 4 N Y Y
1800

Datacomm 202T 1200, FSK Y N Y Y
1800 b

Datacomm 212A 300, PSK, FSK ¥ ) 4 N Y
1200

Datacomm 212M 300, PSK, FSK Y o N Y
1200
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Calling
mode

originate, answer
originate, answer
originate, answer

originate

auto-dial,
auto-answer

auto-dial,
auto-answer

auto-dial,
auto-answer

originate

auto-originate,
auto-answer
answer

originate

answer
answer

answer

originate, answer

originate,
auto-answer

originate, answer
originate
answer
originate, answer
originate, answer
originate, answer

originate, answer
originate, answer

originate, answer
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Line

interface

acoustic
2-, 4-wire
2-wire

4-wire
4-wire

4-wire

dial up
2-wire
2-wire
2-wire

2-wire

2-wire

2-wire
2-wire
2-, 4-wire
2-, 4-wire
2-, 4-wire
4-wire
4-wire
4-wire
2-wire
2-wire
2-wire
2-wire
2-wire
2-, 4-wire
4-wire
2-, 4-wire
4-wire
2-wire

2-wire

Compatible

Bell System mode

103,113
108, 113
103, 113, 212

103, 212A
212A
103
103

103

103

103, 113

103,113

208A,B

103, 113,212A
103, 113, 212A

103, 113C, 113D
103, 113C, 113D
103, 113C, 113D
201B,C
201B,C
202

2027
212A

212A

Price

$2950
$1395

$1690

$1450

$895
$595
$395,

$495
$119

$299

$995

$995

$1200
$1300

$3300-
$3740

$200
$250

$545

$935

$535

$485

$880

$810

Notes

diagnostic, analog/digital loopback standard
diagnostics, analog/digital loopback optional

leased-line modem
medium-distance modem; 100-mi. radius,
dual channel (2-2400 bps) standard
medium-distance modem);
dual channel (2-2400 bps) standard

auto-dial standard

keyboard dialing, remote diagnostics standard;
FCC registered
keyboard dialing standard; fully programmable;
FCC registered
keyboard dialing standard;
FCC registered
MODCON interface connects directly onto
many personal computers;
FCC registered
keyboard dialing standard;
FCC registered

2400/2400- bps split-channel operation optional;
rack-mount version: $995
2400/2400 - bps split-channel operation optional;
rack-mount version: $1095
high noise tolerance design;
4800-bps fallback rate standard

Circle
no.

405

406

407

408

409

410

411

412
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Manufacturer

208B/A
2400 ASM
2748
4800
9600
9600MD
9604
16000

Hayes Microcomputer
Products, Inc.

Micromodem ||
Micromodem 100

Hayes Stack
Smartmodem

3863/2
3864/1
3864/2
3865/1

3865/2

DL96/V.29
DL113B
DL201C

DL212B

DL4800

Kinex Corp.
2400/26
4800/FP
4800/27
4800/M

4800, 208AB
9600/29
Lexicon Corp.
LEX-11

LEX-12

Micom Systems,
Inc.

4024 Asynch
4024 Synch
M4048

M4748 multi-
port modem

134

Data rates
(bps)

4800
2400
4800
4800
9600
9600
9600
16000

110, 300
45-300

0-300

2400
2400
4800
4800
9600

9600

4800,
7200,
9600

0-300

2400

300,
1200

4800

1200,
2400

2400,
4800

2400,
4800

2400,
4800

4800

4800,
7200,
9600

300
300
2400
2400

4800
4800

Modulation

DPSK
PSK
DPSK
DPSK
QAM
QAM

FSK
FSK

FSK

DPSK
DPSK
QAM
QAM
QAM

QAM

QAM

FSK

QAM

FSK,
PSK

QAM

4-phase
DPSK

8-phase
DPSK

8-phase
DPSK

8-phase
DPSK

8-phase
DPSK
QAM

FSK
FSK
DPSK
DPSK

DPSK
DPSK

Synchronization Transmission mode

Sync

<< < << <<=

< < =< =< =<

<

Async Half duplex Full duplex
N ) i
¥ N ¥
N ¥ b5
N Y ¥
N N Y.
N N iyl
N N ¥
N N N
N Y Y
Y Y Y
Y . Y
N N Y
N i) N
N N i
N Y N
N N b
N N Y
N N Y
X N Y
N N Y
N N Y
Y
N N Y
N i o
N ) b
N Y Y
N i ¥
N e Y
N Y e
y Y b
Y Y h
X N b
N N hd
N N i
N N Y
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Calling
mode

originate, answer
originate, answer
originate, answer
originate, answer
originate, answer
originate, answer
originate, answer

originate, answer
originate, answer

originate, answer

auto-answer
auto-answer
auto-answer
auto-answer

auto-answer
for SNBU

auto-answer

answer

answer

originate, answer
originate, answer

leased line

leased line

leased line
leased line

Line
interface

2-, 4-wire
4-wire
4-wire
4-wire
4-wire
4-wire
4-wire

2-wire
2-wire

4-wire

4-wire
2-wire
4-wire
2-wire
4-wire non-switched

4-wire
4-wire

2-wire
4-wire
2-wire
4-wire
2-, 4-wire
2-, 4-wire
2-, 4-wire
2-, 4-wire
2-, 4-wire

4-wire

acoustic, 2-wire

4-wire
4-wire

4-wire
4-wire
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c&mpatlble

Bell Sysiam~mode ;

208
201B/C

208A

103

103

103

108, 113
series
201C

100, 113,
212

208

208A/B

103
103

201B

201B

208A
208A

Price '

$825

$3200
$3500

$4200
$14,900

$379
$399

$279

$2585
$2825
$4245
$4485
$6435

$6435

$4500

$265
$975
$750

$3600

$795

$2550
$2750
$3100
$2750

$2950

$175
$195

$825
$795

$3200
$3850

Notes

10,667-bps fallback rate;
7-channel multiplexer optional

direct connect, auto-answer, auto-dial standard;
2-yr. limited warranty; FCC registered

direct connect, auto-answer, auto-dial standard;
2-yr. limited warranty; FCC registered

a programmable modem,; direct connect, auto-answer,

auto-dial standard;
2-yr. limited warranty

fan out and extended diagnostics standard
fan out and extended diagnostics standard
fan out and extended maintenance standard
fan out and extended maintenance standard
point-to-point;
multiplexing and extended diagnostics standard
multi-point; extended diagnostics standard

CCITT V.29 compatible

built-in test and diagnostics standard

CCITT V.27 compatible

built-in tester, dial-up/leased-line switch,
fast poll mode, 2400-bps fallback rate standard

built-in tester, dial-up/leased-line switch,
fast poll mode, 2400-bps fallback rate standard

built-in tester, 2-channel multiplexer,
2400-bps fallback rate standard

built-in tester, dial-up/leased-line switch standard

built-in tester standard

acoustic coupler standard
direct-connect or acoustic-coupler version available

1200-bps fallback rate standard;
rack-mount version optional

1200-bps fallback rate standard;
rack-mount version optional

rack-mount version optional

rack-mount version, dynamic channel allocation,
auto-reconfiguration optional

413

414

415

416

417

418
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Manufacturer
Model

M4796 Multiport Modem
M5596/24 Intelligent Modem
M5596/48 Intelligent Modem
MM5596/96 Intelligent Modem
M8000/24 Concentrator Modem

M8000/48 Concentrator Modem
M8000/96 Concentrator Modem

Multi-Tech Systems,
inc.

FM30
FM31
MT103J

MT113C
MT113D
MT202T
MT212A

MT212D

MT201B
Novation, Inc.
Apple-Cat Il

Auto-Cat
212 Apple-
Cat ll

212 Auto-Cat

Cat acoustic
CCITT Cat

402028
4202T

 Ominitec Data
9143AD
9113BOD
9123ADO
9202BOD
9212A0D

Paradyne Corp.
LSl 24A

M-48

RP96

B1SYNC 48

M-96

T96

136

Data rates

(bps)

9600
2400
4800
9600
2400

4800
9600

0-300
0-300
0-300

0-300
0-300
0-1200

0-300,
1200

1200

2400

to 1200

to 300
to 1200

to 1200

to 300
up to
300
1200

1200

300
300
300
1200

300,
1200

1200,
2400

4800

4800,
7200,
9600

4800

4800,
7200,
9600
4800,
7200,
9600

Modulation

QAM
DPSK
DPSK

QAM
DPSK

DPSK
QAM

FSK
FSK
FSK

FSK
FSK
FSK
FSK &
PM
PM

PM

FSK

FSK
FSK, PSK

FSK, PSK

FSK
FSK

FSK

FSK

FSK
FSK
FSK
FSK
FSK, PM

DPSK
4-level

PAM VSB
QAM

4-level
PAM VSB

QAM

QAM

Sync

2 Z

< & a2

<

L2 D&

~ Synchronization  Transmission mode

Async  Half duplex Full duplex
N N N
N N Y
N N Y
N N ¥
N N N
N N Y
N N Y
Y Y
Y. ¥ X
X Y Y
: Y Y
Y ¥ X
bl Y Y
Y N b
Y N i o
N Y Y
Y% Y Y
¥ Y v
Y Y Y
Y ¥ Y
¥ Y
¥ Y X
X Y b 4
Y Y B
Y N Y.
Y N Y
y N Y
¥ Y N
¥ N Y
¥ ¥ Y
N Y Y
N Y ¥
N Y N
N Y Y
N N 4

MINI-MICRO SYSTEMS/March 1982



Calling
mode

leased line
leased line
leased line
leased line
leased line

leased line
leased line

originate
originate, answer

originate,
auto-answer

originate
auto-answer
originate, answer

originate,
auto-answer

originate,
auto-answer

originate, answer

originate, answer

originate, answer
originate, answer

originate, answer

originate, answer
originate, answer

originate, answer
originate, answer
originate, answer
originate, answer
originate

originate,
answer

originate, answer

originate, answer

Line
interface

4-wire
4-wire
4-wire
4-wire
4-wire

4-wire
4-wire

2-wire
2-wire
2-wire
2-wire
2-wire
2-, 4-wire
2-wire
2-wire
2-, 4-wire

2-wire

2-wire
2-wire

2-wire

2-wire
2-wire

4-wire
(leased line)

2-wire
2-wire
2-wire
2-, 4-wire
2-wire
4-wire

2-, 4-wire

4-wire

2-, 4-wire

4-wire

4-wire
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Compatible
Bell System mode

201B

208A

201B

208A

103,113
103,113
103, 113

103, 113
103, 113
202
212A

212A

201B/C

103, 113,
202

103, 113

103, 113,
202,212A

103, 113,
212A

103

202

202T

103
103
103
202
212

208A

Price

$5250
$1500
$4000
$5500
$2050-
$5200

$3450-$6500

$4450-
$7500

$225
$265
$295

$235
$275
$345
$850

$695
$685
$389

$249
$725

$695

$189
$299

$569

$375
$195
$249.50
$199
$671
$785
$1300

$2000

$6800

$2500

$2740

Notes

rack-mount version, dynamic channel allocation,
auto-reconfiguration optional

async/sync conversion, auto-retransmission standard;
rack-mount version optional

async/sync conversion, auto-retransmission standard;
rack-mount version optional

async/sync conversion, auto-retransmission standard;
rack-mount version optional

multiplexes 2 to 16 channels

multiplexes 2 to 16 channels
multiplexes 2 to 16 channels

acoustic coupler standard
acoustic coupler standard
for dial-up or leased-line use

for dial-up or leased-line use
for dial-up or leased-line use
for 2- and 4-wire leased lines only
auto-dialing optional

for dial-up or leased-line use

for leased lines only

auto-answer, voice data capability standard;
a single-card modem

a complete modem measuring 10 x 4.7 x 1.2in.

adds Bell 212A compatibility
to other Apple-Cat |l features

a complete modem measuring 10 x 4.7 x 1.21in.

includes acoustic coupler
adjustable acoustic cups fit all European handsets

auto-answer, analog/digital loopback,
built-in audio monitor standard

auto-answer, analog/digital loopback,
built-in audio monitor standard

OEM modem for teletype model 43
integral outpulse dialer with radial capability standard
auto-answer, auto voice-to-data transfer standard
integral outpulse dialer with radial capability standard
integral outpulse dialer with radial capability standard

CCITT V.29 compatible

CCITT V.29 compatible

Circle

419

420

421

422
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‘Manufacturer .  Datarates Modulation ~ Synchronization ~ Transmission mode

~ Model . (bps) o , - Sync Async Half duplex Full duplex
MP 14.4 9600, propri- Y N Y ¥
12200, etary
14400
LSD 192 19200 optional Y N ¥ i
LSD 576 48000, optional ¥ N o N
56000,
57600
MP208B 2400, DPSK Y N Y ¥
4800 8-phase
MP16 16000 proprietary Y N Y Y
LSD 384 24000, optional Y N ;2 ¥
28800,
38400
LSI24C 1200, DPSK Y N i Y
2400
LS148 4800 VSB 2-level ¥ N N Y
PAM
LSI 96 4800, 4-level Y N N Y
7200, PAM VSB
9600
MP96 4800, QAM Y N N ¥
7200,
9600
LSi24 1200, DPSK, Y N Y ¥
2400 PM,
4-phase
LS1 24 (loop) 1200, DPSK Y N 4 Y
2400
LSI72 4800, 3-level Y N N Y
7200 PAM VSB
MP48B 2400, DPSK Y N Y Y
4800 8-phase
Penril Data i
~ Communication
Div.
300/1200 300, FSK, Y Y N ¥
1200 PSK
1800 DED 0-1800 FSK N Y Y, Y.
2400 DCM 2400, PSK )¢ N N ¥
1200
4800 DCM 2400, PSK * 2 4 N Y Y
4800
8201 2400, PSK b4 N Y Y
1200
8208A/B 4800 PSK Y N Y ¥
9629 4800, V.27 PSK, Y N N Y
7200, V.29 AM/PM
9600
P-v.27 2400, DPSK Y N Y Y
4800 4800
P-201C 2400 PSK ' N L ¥
ALD 0-9600 Polar N Y Y b
NRZ-I
FDM 300, 1200 FSK N Y Y ¥
P-103-J 0-300 FSK N Y Y. Y.
P-113C 0-300 FSK N Y h 4 Y

138 MINI-MICRO SYSTEMS/March 1982



Calling Line Compatible
mode interface Bell System mode
4-wire
4-wire
multiple 3083 opt.
4-wire
v.g.
originate, answer 2-, 4-wire 208B
4-wire
multiple
4-wire
2-, 4-wire 201C
originate, answer 4-wire
originate, answer 4-wire
4-wire
4-wire 201B,
201C,
2024
4-wire
originate, answer 4-wire
originate, answer 2-, 4-wire 208A
originate, answer 2-wire 103J,
212A
originate, answer 2-, 4-wire private 202D,
202R
4-wire private 201C
originate, answer 2-, 4-wire
private
2-, 4-wire 201
(dial/private)
2-, 8-wire 208A/B
(dial/private)
originate, answer 4-wire
2-, 4-wire
originate, answer 2-wire 201B,
4-wire 201C
2-, 4-wire
originate, answer 2-wire 103J,
113C,
113D,
212A
originate 2-wire 103,
113D,
212A
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Price

$14,400

$31,600

$3400
$16,000
$25,000

$1400

$3000

$4500

$6500

$1200

$1400
$4000

$3000

$850
$375
$1400-

$1600

$2400-
$3100

$4950-

$6050

$2950
$950
$280
$500

$470

$385

Notes ~ Circle

no.
six-port multiplexer optional
combines two 9600-bps voice lines into 19,200 bps;
CCITT V.35 interface optional
combines six 9600-bps lines into 57,600 bps
CCITT V.27 compatible
combines four 9600-bps lines into 38,400 bps;
CCITT V.35 interface optional
CCITT V.26 compatible
CCITT V.29 compatible; four-part multiplexer optional
for leased lines;
CCITT V.26 compatible
CCITT V.27 compatible; two-channel multiplexer optional
423
FCC registered; diagnostics, auto-answer,
auto-dial standard
diagnostics standard
diagnostics standard
diagnostics standard
FCC registered; diagnostics, auto-answer,
auto-equalize standard
diagnostics standard
424
diagnostics standard; multiplexer option: $600
diagnostics, voice/data switch standard
diagnostics standard; rack-mount version: $190;
extra range option: $20; lighting-protection option: $15
6-channel multiplexing, diagnostics standard;
rack-mount version: $410
FCC certified; rack-mount version: $350;
diagnostics standard
FCC certified; rack-mount version: $250;
diagnostics standard
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Manufacturer Data rates Modulation Synchronization Transmission mode

- Model (bps) Sync Async Half duplex Full duplex
P-113D 0-300 FSK N X Y N
P-202S 0-1200 FSK N Y Y N
P-202T 0-1800 FSK N 2 Y Y
P-212A 0-300, FSK; PSK N i N Y
1200 X Y
P-212C 0-300, N D N Y
1200 5 p J
P-v22 0-300, DPSK Y ¥ N Y
600, 1200 N 4
P-V 29/9600 4800, QAM Y N Y ¥
7200,
9600
STAR 0-300 FSK N N Y X
TriModem 0-300, FSK, Y ¥ N X
1200 PSK
Qytel
MA 96 4800, QAM Y N N Y
7200,
9600
202C 1200, DPSK Y N Y ¥
2400
202D/T 1200, FSK N Y Y Y
1800
208A/B 4800 DPSK Y N £ Y
212A-XT 0-300, FSK, Y b & N Y
1200 PSK
2150 0-300, FSK, Y Y N Y
1200 DPSK
Racal-Milgo, Inc.
MPS 48 4800 FSK, QAM b4 N ¥ &
CMS48 4800 FSK, QAM X N Y Y
MPS14.4K 14400 FSK, QAM v N Y Y
CMS24 2400 FSK Y N ¥ ¥
CMS 1200 FSK N b ¥ Y
CMS7201 7200 FSK, Y N Y ¥
QAM
CMS9601 9600 FSK, ¥ N Y ¥
QAM
1200 MK 1 1200 FSK N Y ¥
24LSIMK Il 2400 FSK N Y Y Y
Racal-Vadic, Inc.
V11200LL 1200 FSK Y i Y Y
VA103 300 FSK N ¥ N hd
VA315 0-300 FSK N Y. N Y
VA317 0-300 FSK N 6 N by
VA355 300 FSK N Y N Y
VA1230 0-1200 FSK Y iy Y Y
VA2430 2400 Y N b4 N
VA2440 1200 Primary N N XY N
channel
DPSK,
secondary
channel
FSK
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Calling
mode

auto-answer

originate,
auto-answer

originate,
auto-answer

originate,
auto-answer

originate, answer,
auto-answer

originate, answer

answer,
auto-answer

originate, answer
originate, answer

originate, answer
originate, answer

originate, answer

originate, answer

originate, answer
answer

originate, answer
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Line
interface

2-wire

2-wire

4-wire

2-wire

2-wire

2-wire

2-, 4-wire

acoustic
2-wire

4-wire

2-, 4-wire
4-wire

2-, 4-wire
2-wire

2-wire

4-wire
4-wire
4-wire

4-wire
4-wire

4-wire
4-wire

4-wire
2-, 4-wire

2-, 4-wire
2-wire
2-wire
2-wire
2-wire

2-, 4-wire

2-, 4-wire
2-wire

Compatible
Bell System mode

1034,
113C,
212A

202
CyE, R,
S

202T

103, 113,
212A

103,
113,
212A

103, 113
103, 212

202D/T

208A/B
103, 212A

212A, 103,
113

108, 113
103, 113
113B/C
202C/S
202
201B/C
201B/C

Price

$395

$455

$440

$795

$810

$1034

$4950

$199
$1000

$2595

$1995
$685

$795

$2200
$1900

$6500
$7500

$1150
$1450

Notes Circle
no.

FCC certified; rack-mount version: $260;
diagnostics standard

FCC certified; voice/data switch, diagnostics standard;
rack-mount version: $340

diagnostics standard;
rack-mount version: $325

FCC certified; rack-mount version: $710;
auto-speed selection, diagnostics standard

FCC certified; rack-mount version: $725;
auto-speed selection, diagnostics standard

FCC certified; rack-mount version: $949;
voice/data switch, diagnostics standard

LS| transmitter, diagnostics standard;
multiplexer option: $600

diagnostics standard; CCITT V.21/V.24 version: $249

FCC certified; rack-mounted version: $850;
auto-speed selection, self-test standard

425

local and remote loopback standard;
4-part time division multiplexer optional

diagnostics, local analog/digital loopback standard
local analog/loopback standard

diagnostics, local analog/digital loopback standard
diagnostics, local analog/digital loopback standard

Vadic-compatible; local analog/digital loopback standard

426

2-port multiplexer,
diagnostic secondary channel optional; bisync

modem sharing,
2-port multiplexer optional; bisync

6-port multiplexer diagnostics,
secondary channel optional; bisync

analog parameter serial number reporting standard

synchronous transmission optional;
analog parameter serial number reporting standard

modem sharing,
3-port multiplexer optional; bisync

bisync

synchronous transmission optional
secondary channel, diagnostics standard
427
CCITT interface standard
FCC registered
FCC registered
FCC registered
FCC registered
FCC registered

FCC registered; bisync
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Manufacturer Data rates Modulation Synchronization Transmission mode

Model (bps) Sync Async Half duplex Full duplex
VA1205/30 0-1800 FSK N Y. Y N
VA3400 0-1200 Y Y N Y
VA3413/12 0-1200 FSK Y ¥ N Y
VA3450 0-1200 QAM, y Y N ¥
4-level
PSK,
binary
phase
coherent
FSK
VA3455 1200 QAM N N N Y
VA3467 0-1200 QAM, Y Y N Y.
binary
phase
coherent
FSK
VA3480 1200 QAM, ¥ b i N Y
binary
phase
coherent
FSK
VS300P 0-300 N i N Y
VS1200P 1200 FSK N Y Y N
VA1250/55 0-1200 FSK N Y Y N
VA1251/52 0-1200 FSK N b Y N
V13021 0-300 FSK N Y, N ¥
V13412 1200 QAM N N N Y
RFL Industries
6385 0-1200 FSK N Y X Y
6850 0-600 FSK N Yi ¥ Y
6860 1200 FSK N Y ¥ Y
Rockwell
International
R24DC 1200, DPSK Y N Y. s
2400
R24 Modular 1200, DPSK W4 N Y i 4
set 2400
V27P/1, 4800 2400, QAM Y N Y hd
4800
VI6P/1 2400, QAM ) N Y Y
9600 4800,
7200,
9600
Telenokia OY .
DS2840 2400, DPSK Y N ¥ Y
4800
DS2829 600, 1200 FSK Y Y. Y ¥
DS2810 300 FSK N 4 N ¥
DS2890 600, 1200 DPSK ¥ ¥ N ¥
D2839 1200, 2400 DPSK Y N Y ¥
Universal Data
Systems
1212 0-300, PSK Y Y N ¥
1200
103J 0-300 FSK N Y N Y
103JLP 0-300 FSK N Y N ¥
103LP 0-300 FSK N Y N 0d
113D 0-300 FSK N Y N N
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Calling
mode

originate, answer

originate, answer

originate, answer

originate, answer

originate

originate,
auto-answer
originate,
auto-answer
originate, answer

originate,
auto-answer

originate, answer
originate, answer
originate, answer
originate, answer

originate, answer

originate, answer

originate, answer

originate, answer

originate, answer
answer
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Line
interface

2-, 4-wire
2-wire
2-wire
2-wire

2-wire
2-wire

2-wire

2-wire
2-wire
2-wire
2-, 4-wire
2-wire
2-wire
2014
2-, 4-wire
2-, 4-wire
2-, 4-wire

2-, 4-wire

2-, 4-wire

2-, 4-wire

2-, 4-wire
2-, 4-wire
2-wire
2-, 4-wire

2-, 4-wire

2-wire

2-wire
2-wire
2-wire
2-wire

Compatible
Bell System mode

202

113
212,103

212,113
VA3400

103, 113,
212

103, 113

202C/S

202C/S
202C/R/T

202
103

201B/C
201B/C

CCITT
V.27 ter
V.27 bis

CCITT
V.29,
V.27 ter
V.27 bis

103
103
103
113

Price Notes Circle
no.
FCC registered
FCC registered

FCC registered; bisync
FCC registered

FCC registered

FCC registered
FCC registered
FCC registered

CCITT interface standard
bisync
428
$350

$3500 simultaneous speech and 1200-bps E & M signalling
429

$450 an FCC registered, board-level OEM product
$395 a board-level OEM product

a single-board OEM product

a single-board OEM product

430

auto-answer, auto-disconnect,
analog/digital loopback, tester, reverse channel standard

auto-answer, auto-disconnect,
analog/digital loopback standard; reverse channel optional

auto-answer, auto-disconnect,
analog/digital loopback standard

all five V.22 operating modes, analog/digital loopback,
auto-answer, auto-disconnect standard

auto-answer, auto-disconnect,
analog/digital loopback, built-in tester standard;
reverse channel, 2-channel multiplexer standard

431
$600 auto-answer, integral test pattern standard

$450 voice/data switch, auto-answer standard
$245 voice/data switch standard
$195 voice/data switch standard
$375 voice/data switch, auto-answer standard
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Manufacturer .  Datarates Modulation Synchronization : Transmission mode

Model (bps) Sync Async Half duplex Full duplex

201B 2400 PSK Y N Y Y

201C 2400 PSK Y N N Y

202D 0-1800 FSK N Y bl Y

202LP 0-1200 FSK N ¥: Y -N

202S 0-1200 FSK N Y b N

202 SLP 0-1200 FSK N Y Y N

2027 0-1800 FSK N Y Y N

208A/B 4800 8-phase Y N Y Y

PSK

212A 0-300, FSK, Y L N b
1200 PSK

Ven-Tel Inc.

AC103-1 0-300 FSK N b Y Yy

AC103-2 0-300 FSK N o Y Y

AC103-4 0-300 FSK N Y h ¥

MD103J-1 0-300 FSK N i Y Y

AC103-3 0-300 FSK N Y Yo s

MD103-1 0-300 FSK N s X Y

MD103-2 0-300 FSK N Y b X

MD103J-3 0-300 FSK N Y Y X

MD113-13 0-300 FSK N Y Y ¥

MD113-33 0-300 FSK N Iy b ¢ ¥

MD113-43 0-300 FSK N o Y Y

MD201-1 2400 PSK ¥ Y Y oY

MD201-2 2400 PSK Y b g Y ¥

MD201-3 2400 PSK Y N Yi X

MD201-4 2400 PSK ¥ N Y. Y

MD202-1 0-1200 FSK N ¥ Y Y

MD202-2 0-1200 FSK N Y ¥

MD202-5 0-1800 FSK N Y ¥ ¥

MD212-1 300, PSK Y
1200

MD212-2 300, PSK Y
1200

MD212-3 300, PSK Y
1200

MD212-4 300, PSK ¥
1200

MD212-5 300, PSK Y
1200

Wang Laboratories

WA3451 1200 FSK i g

103J Mode

WA3451 1200 QAM Y Y

212A Mode
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Calling
mode

originate, answer

originate

originate, answer
originate, answer

originate, answer,

auto-answer
originate

originate, answer,
auto-answer
auto-answer
auto-answer
originate
originate, answer,

auto-answer

originate, answer,
auto-answer

originate, answer,
auto-answer

originate, answer,
auto-answer

originate, answer

originate, answer

originate, answer

originate, answer

originate, answer

Line
interface

2-, 4-wire
2-, 4-wire
2-, 4-wire
2-wire
2-, 4-wire
2-wire
2-, 4-wire
2-, 4-wire

2-wire

2-wire

2-wire
2-wire DDD

2-wire
2-wire
3002 uncond., 2-wire,

leased line
3002 uncond., 2-wire,

leased line
2-wire
2-wire
2-wire
2-wire
DDD
2-, 4-wire
2-, 4-wire
2-, 4-wire
2-, 4-wire
2-, 4-wire
2-, 4-wire
3002 uncond.

leased line
2-wire

2-wire
2-wire
2-wire
2-wire

2-wire

2-wire
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Compatible
Bell System mode

201B
201C
202
202
2028
202
202T
208

212,103

all 103, 113 series,
212A, low-speed
all 103, 113 series
103, 113,
212A, low-speed
all 100,
113 series
all 103, 113
series
108

108

all 100,
113 series
all 103,
113 series
all 113,
103 series
all 103,
113 series
all 201
series
all 201
series
201B,C

202A,C, S
202A,C, S
202B,D, T

all 212A,
103, 113
series
all 212A,
103, 113
series
all 212A,
103,113
series
all 212A,
103, 113
series
all 212A,
103, 113
series

103

212A

Price

$845
$915
$425
$245
$620
$295
$445
$2450

$900

$245

$554,
$505
$210
$280
$554,
$505
$280
$300
$230
$730,

$685

$800,
$750

$605
$310,

$290

$380,
$345

$280

$850

$780

$995

$925

$995,
$930

$1050

$1050

Notes Circle

diagnostics standard
voice/data switch standard
voice/data switch, auto-answer standard
voice/data switch standard
voice/data switch, auto-answer standard
voice/data switch, integral test pattern standard

voice/data switch, auto-answer,
integral test pattern standard

. 432
custom case, acoustic coupler standard

low-profile case, acoustic coupler standard
acoustic coupler, low-profile case standard

custom case, acoustic coupler standard

a single-card rack-mount modem
auto-dialing standard
a rack-mount modem card
a rack-mount modem card

a single-card, sync/bisync, rack-mount, leased-line modem
sync/bisync modem
a rack-mount modem card

a single-card, rack-mount modem

a single-card, rack-mount modem

auto-dialing standard

auto-dialing standard

433

145




Pe)

RELIABIL

Toughest Boards in Town... IEEE696/S-100. Systems too!

256 Kb Dynamic Memory

Available now from Dual Sy

256 memory boards. Put the most density

of memory ever available o
S-100 bus. Get industrial-gra

this ruggedly built board: it’s been burned-

in for 168 hours.

O FULL 256 Kb on a single board.
O Two independently addressable 128 Kb

blocks.
O Runs in 8 MHz system.

O Runs at 4 MHz bus speed
(no wait states).

CMEM/32K
stems: DMEM,

n your [EEE
de quality with

A/D Converter
IEEE696/5-100 AIM-12 industrial standard

O Runs in 8 or 16-bit systems with 8 or module designed for industrial analog-to-
16-bit wide data paths. digital use.

O Extended 24-bit addressing. O Runs in all S-100 systems.

O Parity error or detection-generates 0 32-channel, 16-differential.

either interrupt or bus err
error.

0O DMEM/256KP (Parity)...

Static Non-Volatile

The Dual Systems CMEM m
combine high speed CMOS
with new 3-10 year lithium
give you the non-

or signals on B s e
& O 12-bit resolution/accuracy.

< O 25-microsecond conversions.
51345 )
O Instrumentation amplifier.

Memory 00 BASIC program provided.

emory boards O AIM-12 w/1-1000 gain transducer
atnories amplifier... $785.

batteries to 0O AIM-12B... $695.

D/A Converter

AOM-12 IEEE696/5-100 industrial level
digital-to-analog (D/A) converter.

O 12-bit £ 1/2 L.S.B. accuracy over full
0-70°C temperature range.

O Outputs 0-10, £ 5, or & 10 volts.
O Short circuit protection, all outputs.

O Switch-programmable for multiple
boards.

O AOM-12: 5575.

VIC 4-20

Standard output for industrial control 4-20
mA D/A converter. Used in conjunction
with the D/A board.

O VIC4-20, S445.

volatility of an EPROM

board while retaining

the instant writability
of a high-speed read/
write RAM.

[0 Runs at 6 MHz (no
wait states).

O 8 or 16-bit with 8 or
16-bit wide data
paths.

O Extended 24-bit
addressing and
bank select.

0O CMEM/32K... 5895

O CMEM/16K ... 5795

O CMEM/8K ...$695

Non-Stop
Clock

Keeps time with
power off. Our in-
dustrial clock utilizes
a new lithium battery
for 3-8 years use.
Easiest clock to pro-
gram you'll ever see.
Runs in all S-100
systems.
O Year, date, hrs,,
mins., and secs.
O Uses new LSI

Transfer Operations 00 Memory
Management Allows
Concurrent Use of
Mapped and Non-
mapped Address space
0O 16 Mb of Main Memory Directly
Addressable [0 7 Vectored Interrupt Levels
0O 256 Kb of RAM with Parity Per Board Slot

* UNIX is a trademark of Bell Laboratories and is supported on the
DUAL System 83 by UNISOFT
**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA

A new and powerful computer has been born..

CMOS chip.

OEM and Dealer pricing
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is available.

DUAL SYSTEMS CORPORATION

DUAL 77 Data
Acquisition and
Control System-

A Z-80 based system
built to industrial
standards, designed
for severe environ-
ments. BASIC language
makes programming
easy. Access to hun-
dreds of sensors.
Expandability to meet
your increased needs.

the System 83. The versatile UNIX* operating system Non-volatile memory.
pilots the System 83’s raw power through a myriad of Power interruption
software such as “C”, FORTRAN, PASCAL, BASIC, COBOL, recovery with auto-
and even Networking. Step into a bold new frontier with more matic restart. DUAL 77
power than you ever dreamed possible. includes AOM-12,

O UNIX V7 configured by UNISOFT** O Full IEEE 696/5-100 Com- AIM-12, CLK-24, 64Kb
patability 0 MC68000 8MHz Processor [J 32-Bit Data Operations (2-CMEM/32K),
with 32-Bit Internal Registers O 16-Bit Data

2-S1/0 ports (SIO-2)
and twin 8”1 Mb
drives with CP/M;
BASIC and choice of
video or printer ter-
minal: $12,495. DUAL
77C basic controller
only without drives,
software and terminal:
$6,310.

* CP/M is a registered
trademark of
Digital Research Corp.

Sales representatives in most metropolitan areas.

system reliability/system integrity
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LOCAL-AREA NETWORKS

Taking a new look

at mairix-switched
sysiems

WALTER A. LEVY and HARRIET MEHL, Edgewood Computer Associates, Inc.

Some old standbys find local-area-network applications:
second in a three-part series

Local communications systems used matrix-switch-
ing methods long before coaxial cable was invented.
Mechanical and then electronic matrix switching, using
star architectures, were used in military and civilian
telephone systems years before bus and ring architec-
tures found practical communications applications. Two
important groups of products that use matrix methods
are available for local-area communication: integrated
voice/data switches (PABXs) and port-contention sys-
tems. Both groups include established, well developed
products with broad installation bases. In the recent
furor over cable-based systems, both matrix-switching
systems have been largely ignored, but their proven
technologies, low cost and ease of installation make
them worth studying.

Characteristics of matrix-switched systems

All matrix-switched systems use the basic star
network architecture (Fig. 1). User equipment gains
access to the network through a network-access device
that in turn communicates with the system’s central
switching matrix and control through dedicated lines.
All connections between users pass through the central
facility. The design is conceptually simple, but raises
important capacity and vulnerability questions.

The switching matrix through which all user data
passes has a finite capacity. If the applied traffic load

(Editor’s note: This is the second in a three-part series of profile
articles on local-area communications. The first article (MMS,
February, p. 227), discussed cable-based general-purpose local
networks using bus and ring architectures. This article will discuss
matrix-switched local networks that wuse star architectures and
twisted-pair wiring. Next month’s article will cover single-purpose
(work-station) and host-computer networks.)
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exceeds this capacity, service degradation results,
usually in the form of service denial (busy signals) to
latecomers. Switching systems that have reached the
capacity limits of their single matrix switch can be

Star networks

User devices

Examples: PABX
Port contention system

Fig. 1. The star network is the oldest and most common form of
communications architecture. Alternate network forms, such as
ring networks, are often constructed of sections that are individually
stars. In star networks, all users communicate directly with a central
facility that connects users to each other and controls the entire
network. Users gain access to the network through an access device
that can be simple, such as a telephone, or complex such as a
minicomputer. The access device is a user’s first point of contact with
the network and performs a significant validation function on the
user’'s call request before permitting signals to reach the central
switch. The star network is thus highly secure from user-device
malfunction.
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Any modern PABX system can, in
principle, directly switch digital
computer data if a supplier wishes to
furnish the required equipment and
features, but questions of practicality
and economics must be answered.

expanded by sectionalizing, that is, employing multiple
switches, each dedicated to a subset of the user
population and connected to the other sections by trunk
lines. This approach is the classical telephone exchange
architecture and is referred to as a multi-sectional
matrix system.

Matrix-switching system capacity is normally calcu-
lated by counting the number of ports that can be
switched, measuring their transmission capacities and
finding whether the system’s matrix switch is “block-
ing” or “non-blocking.” A non-blocking matrix switch
permits all ports to be active at once and grants all
possible data-call requests as long as the called party is
free. A blocking matrix cannot grant all possible
connection requests at the same time.

A blocking single-matrix system cannot always
support as many simultaneous data calls as the
connected devices can make. A blocking 1000-port
matrix, for example, might not be able to support 500
simultaneous data calls, and be able to handle only, say,
200. Such a system would have 40 percent of the
capacity of a non-blocking matrix. A blocking multi-
sectional matrix system does not have enough intersec-
tional trunks to support all the intersectional data calls
that could be attempted simultaneously.

Ideally, matrix systems should be non-blocking, but
providing enough capacity to handle the worst-case load
is generally uneconomical. Matrix-switching systems
for voice traffic have historically been blocking to effect
an economic balance between variable demand and the
cost of equipment. For example, 2 million people in
New York could simultaneously attempt to telephone 2
million people in Los Angeles, but the Bell System has
not installed enough equipment to handle such a load
because the cost would be great and there is no
evidence of such a demand.

All matrix systems are vulnerable to a failure in the
central switching and control mechanism. A central
failure can disable an entire system. Switch failure in
one section of a multi-sectional matrix system can
disable all users connected to the section. Matrix-
system designers have minimized the probability of a
critical central failure by incorporating extensive
diagnostic and redundant central equipment with
fail-safe monitoring and fast switch-over devices into
their systems. Care is taken in design and manufactur-
ing to assure the highest attainable reliability. Vendors
provide post-installation service and are keen to
identify and correct reliability problems to minimize
maintenance costs and retain customer goodwill. As a
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practical matter, star networks have a track record of
excellent reliability, and arguments to the contrary by
proponents of bus networks are not based on experi-
ence.

Star networks are better than bus or ring networks
at protecting themselves against a malfunctioning
user-access device. Each user-access device communi-
cates directly with a port on the central switch that
contains a set of control features dedicated to the
user-access device and designed to assure that the
central switch’s common facilities will be protected
from misuse by a user-access-device malfunction. The
common control features of matrix-switching systems
are designed to validate user requests for service
before execution. Bus or ring systems, on the other
hand, are highly vulnerable to a user-device malfunc-
tion. In bus systems, all user-access devices are
permanently connected to the bus and can transmit or
receive at the same time. If a user device malfunctions

LX-AC
attendant
console

LX-15D

Data terminal
(customer-provided)

SMDR tape

Program

load tape

Private networks and

Computer
8 Telco trunks

access
device

Computer
(customer
provided)

YYVY

Dedicated
data trunk

Modem
access
device

LX-MC
maintenance
console

Battery backup
power supply

Fig. 2. The Lexar LBX integrated voice/data switch includes the
LBX mainframe, telephone sets and other access devices. This
system offers three types of telephone instruments plus an attendant
console, all requiring only a single wire pair for voice communica-
tions. For data communications, each telephone instrument can be
augmented to permit attachment of an RS232C cable from a
computer device. Additional modules are provided to permit
computer and modem direct attachment without a telephone.
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Just as the modern office towers hum
with activity within their glass walls, so
the VGT-100H contains maximum activity
within its compact space.

Through the latest microprocessor and
LSI technology, the VGT-100H creates inno-
vative graphics on a spacious 15-inch
screen; offering 640 x 480 plotting resolu-
tion with 80 x 24 lines. (132 x 18).

Distributed by Ahearn & Soper Ltd.

Ottawa, Ontario (613) 238-8626
DEC is a registered trademark of Digital Equipment Corp.

MINI-MICRO SYSTEMS/March 1982

Rexdale, Ontario (416) 245-4848
Montreal, Quebec (513) 487-7243 Calgary, Alberta (403) 273-7808
Vancouver, B.C. (604) 251-3242

Plot 10 is a registered trademark of Tektronix
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The VGT-100H stands well on its own,
featuring a detachable keyboard allowing
for greater flexibility and has DEC® VT-100
as well as Tektronix Plot 10® compatibility.
Contact us for a full list of features as
well as information on the VGT-100 (640 x 240)
and the VGT-100HC (Colour version)

Let us build one for you!

dy-4 Systems Inc.
Ottawa, Ontario (613) 728-3711
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A blocking single-matrix system cannot
always support as many simultaneous
data calls as the connected devices
can make.

and transmits unwanted signals on the bus, the entire
system will be disabled until the errant device is
identified and removed from service. Ring systems
have the same kind of problems because all information
must pass through each user-access device.

The matrix-switching systems for local-area commu-
nications provide transparent data channels and sup-
port data-transmission speeds as high as 56K bps. The
data channels are transparent because matrix systems
provide the equivalent of a direct electrical connection
between the pair of user-access devices associated in a
“data call,” switching data bit-by-bit. The speed and
capacity of matrix systems is a function of their designs
and historical applications.

Integrated voice/data PABXs

PABX systems have been widely used in business
voice-communication applications for several years.
Like all other communication switching systems, PABX
systems were built using metal-contact switching
mechanisms and evolved to the use of nonmechanical
solid-state techniques during the 1960s and 1970s.
Digital circuitry still survives. This modernization
process was completely justified by the competitive
needs of the voice-PABX industry, but the industry
quickly recognized that digital PABXs could also switch
computer data in its normal form, bypassing the
digital-to-analog process typically performed by
modems. PABX systems are still primarily voice sys-
tems, even if 100-percent digital, and they are market-
ed accordingly. No one has yet bought a digital PABX
strictly for digital switching.

While a PABX switching digital data and voice data
integrates the two kinds of traffic, the benefits of this

Telephone PABX
Signall = Ces e e e ':
wire pair :
|
|
Power 1
56K wire pair |
changes/sec. :
|
" RS232C v
3

To terminal

Fig. 3. Analog-to-digital voice-signal conversions are done in the
telephone sets of modern voice/data PABXs. The digitized voice
data is then combined with normal digital computer data and
telephone control signals into a multipurpose digital data packet that
is then exchanged with the PABX mainframe. Packets are exchanged
in both directions at a rate of 8000 per sec. on a single wire pair,
providing the equivalent of full-duplex transmission of voice and data
simultaneously.

integration have not been demonstrated to end users.
Consequently, the technology of integrated voice/data
systems is the technology of “how digital PABX systems
can directly switch digital computer data.”

All modern PABX systems use TDM digital switching
as the principal matrix functional element. The capacity
of a TDM matrix is a function of its overall speed,
measured in bits per sec., and the bps demand of the
systems for each voice-circuit pair. Capacity can be
extended by using higher speed electronics, bit parallel
matrixes or multiple (and therefore blocking) matrix
sections with selector switching between them.

Analog voice signals are converted to digital form for
PABX switching in the line-interface card in the PABX or
in the telephone set. The first approach is more
common, and permits the digital PABX to support
existing old-fashioned single-line and key telephones.
The second approach uses a special telephone set
containing a p.c and provides advantages over the older
systems (Fig. 2).

INTEGRATED VOICE/DATA SWITCHES

The systems described here are voice systems to which data-switching features have been added. All the PABX systems provide a comprehensive set of
voice-switching features. The table lists only those system features that relate to the data-switching services. The systems listed are grouped into two
classes: the new systems offering integrated voice/data transmission from the telephone set inward (left), and the older systems offering data switching
by add-on modules and separate wiring (right).

Max. number of ports
Wire pairs required for

voice-only switching 2 2 2*
Wire pairs added for switching 0 0 0
Voice digitized in telephone set? yes yes yes
Max. async data rate (Kbps) 64 19.2 56
Max. sync data rate (Kbps) 56 57.6 no
Blocking/non-blocking? NB NB NB
Common voice/data PABX port? yes yes yes
Incremental cost per data port ($) 235 - 350
Max. distance from teleset
to PABX (ft.) 3000 8500 2400
Notes *one pair
for power

800 to 4000*

20,000 1024/12,000

2 1 1 2 i
0 2 2 0 2
yes optional no yes no
19.2 9.6 19.2 9.6 19.2
56 56 56 no no
NB B B B B
yes no no no no
— — 1800 — -

5000 PN -l 4500 5000
***distance **add *several models
comparable pair power  offer increasing

to others max. size
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ORION.

Introducing DY-4’s ORION — a powerful new variety of floppy, Winchester and ‘RAM’ Disk
family of turn-key systems that can solve your data  storage capability. The entire ORION family also

handling requirements today and tomorrow. provides system and functional expansion by offer-
Specifically designed for maximum versatility the ing compatibility to ‘STD Bus’ cards. As a standard
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64 k bytes of memory, dual RS 232 C ports and a tation contact your nearest rep:
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lern Engineering Associate: 3 Electro-Tech Marketing Assoc Wright ting Company, Ltd Sto Digital Solutions Inc dy-4 Systems
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Port-contention systems were
developed by data-communications
system suppliers to solve a problem
arising from the growth of computer
time sharing.

In the telephone set, wp control can support tele-
phone features and services not possible or affordable
with older PABXs. The up telephone set is more
expensive than the older instrument, but less expen-
sive to install and move because it requires no more
than one or two pairs of wires to reach the PABX.

The presence of a pp in the telephone set enables
local analog-to-digital conversion of voice signals.
Digitized voice data can then be combined with
telephone signaling data (which is in digital form) in the
telephone set and then transmitted to the central
switching matrix. Local voice digitization does not
provide operational benefits to the telephone user, but
it does lead to economies in the overall design of the
PABX system, assuming that pp control in the tele-
phone is justified by the other convenience features it
provides.

Introduction of wp-based telephone sets marks an
important shift in PABX-system design. The PABX was
previously concerned largely with recognition and
generation of the various analog signals that govern
telephone operation: voice, dial tone, on-off hook, dial
pulses or DTMF tones, ringing and busy—regardless of
what form of internal switching was used. The new
trend is toward the PABX’s becoming a generalized
high-speed digital system, with all analog functions
performed in the telephone set.

Any modern PABX system can, in principle, directly
switch digital computer data if a supplier wishes to

furnish the required equipment and features, but
questions of practicality and economics must be an-
swered. Most suppliers of larger PABX systems have
announced data-switching features. The Bell System’s
Dimension system is the most noteworthy exception.
The announced products fall into two classes:

® Add-on-data PABX systems are older voice-only
systems that have been reengineered to support digital
data switching by adding equipment. Terminal equip-
ment, terminal-to-PABX wiring, line-interface cards
and TDM matrix channels are typically required for data
switching.

® Integrated voice/data PABX systems are not yet
in wide use. They employ pp-based telephone sets
incorporating A/D conversion. They offer options per-
mitting computer data to be entered at the telephone
set and consolidated with the digitized voice and the
(normally) digital telephone control signals into a single
consolidated digital data stream transmitted over a
single wire pair to the PABX.

The older add-on systems were not engineered for
direct digital data service. While the add-on features
enable them to provide the service, practical and
economic considerations limit their application. PABX
matrix-switching capacity is 56K to 64K bps for each
voice circuit. Some PABX suppliers, therefore, offer
digital data-switch service at speeds as high as 56K bps.
Add-on digital data service uses a complete set of
facilities, otherwise available for voice service, for each
data port, without any economies of sharing. Allocation
of such capacity to support digital data circuits is
wasteful because there are virtually no current digital
data devices that transmit data faster than 9600 bps.
Other suppliers offer more practical lower speed
channels and attempt to get better use from their
system matrixes by using add-on matrix subdivision
equipment.

PORT CONTENTION SYSTEMS

The port contention systems listed here vary in their overall line capacity and flexibility of switching services, but they all support asynchronous traffic to
9.6K bps and provide terminal-to-computer port switching. Some systems have a full switching matrix and can also support terminal-to-terminal switching,
making them potentially useful in an office automation environment. Port contention systems are generally designed to be non-blocking with respect to
computer ports; they support as many simultaneous connections as there are computer ports.

Maximum number of
lines/computer ports 2000 124
Max. number of connections 1000 @ 2.4K
bps
Asynchronous ports
Data rates (Kbps) 19.2 9.6
In-terminal dialing? yes yes
Synchronous ports
data rates 19.2 9.6
manual call setup yes no
automatic call setup yes yes
Max. distance from terminal
to switch 4000 ft. 2000 ft.
Full switching matrix? no yes
Representative system size 300 lines* 124 lines*
Representative system price $50 $40
Incremental cost per port $100 $150
Number of installed systems 100 110

254/124 1022/510 922 126
124 510 496
9.6 9.6 9.6 sync only
yes yes yes
9.6 19.2 async only 19.2
no no yes
yes yes yes
50 ft. 5.5 miles S0t 50 ft.
no yes** yes
32 lines/ 100 lines/ 180 lines* 30 lines™
16 ports 60 ports
$10,000 $30,000 $35,000 $16,000
$300/line $100 $100 $300
$240/port
450 more than 1000 400 none
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* terminals or ports ** terminal to terminal via “‘looparound” port
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Ig. 4. The f PACX port-contention system supports a wide variety of user-access devices. The common control section of the
PACX contains the basic time-division multiplexer switching matrix and its controls. Terminal boards and modems are added to the system as

required by the number and types of lines.

Add-on systems are also vulnerable to capacity
overload. Voice traffic in an office is usually character-
ized by many short calls, averaging perhaps 5 percent
to 10 percent of use per instrument. A PABX with
enough switching capacity for such use might be
overloaded by data traffic. Someone placing a data call
typically connects a terminal to a computer. The call
often lasts hours, even days, so a small number of data
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calls could easily preempt enough PABX switching
matrix capacity to cause severe degradation in voice
service.

Capacity overload is a basic problem for any voice-
oriented PABX attempting to support data traffic. It is
much more of a problem for the old systems than for
new ones because the older systems rely more heavily
on the economics of blocking techniques. Adding
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Like all other communication switching
systems, PABX systems were built
using metal-contact switching
mechanisms and evolved to the use of
nonmechanical solid-state techniques
during the 1960s and 1970s.

data-switching service to an installed PABX whose
configuration was optimized for voice traffic only is
especially sensitive to potential capacity problems.

Integrated voice/data PABXs

The newer integrated voice/data PABX systems
combine digital computer data with digitized voice data
at the first point of entry. They seem to have fewer
capacity problems. Fig. 2 illustrates the basic configu-
ration of one new system, LBX from United Technolo-
gies Lexar, and Fig. 3 illustrates the system’s tech-
nique for consolidating digital computer and digitized
voice data.

A npin each telephone set encodes and decodes voice
data at 56K bps. The telephone set is also equipped with
an RS232C port to which a computer or terminal can be
attached. Digital data from the computer or terminal
and digitized voice and signaling data are combined in
the wp and formatted into 10-bit packets. Packets are
exchanged between telephone set and PABX at a rate of
8000 per sec. This system supports voice at 56K bps and
full-duplex asynchronous digital data at speeds as high
as 9600 bps, all over a single wire pair. (The additional
1600 bps of digital computer data are “stolen” from the
control-bit position because control information does
not have to be exchanged between PABX and telephone
set at more than a dozen bits per sec.) A second wire pair
provides power to the telephone set.

The Lexar LBX system is non-blocking. Its matrix
supports simultaneous connections between 1024 active
ports and data-transmission speeds as high as 56K bps
by dedicated PABX ports. The LBX illustrates some of
the advantages of integrated voice/data switching. It
provides an economical method for supporting voice and
data traffic over common single wire-pair facilities. The
incremental cost for adding data switching to one of its
telephone sets is rather low, and portability is high.
Further, it enables any telephone set to become a
computer-access port.

PABX systems are designed to set up voice calls
between two parties (occasionally more, counting
conference calls) and to handle the problems of voice
traffic in a general business office: ingoing, outgoing
and inter-office calls; transfers; alternate extensions;
and call-placement restrictions. These features can be
applied in principle to data calls as well as to voice calls.

In an effort to gain wider acceptance for the use of
PABX systems in data switching, manufacturers have
developed data-call-switching features that can be
added to PABX systems. For example, data switching
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PABX systems can eliminate the need for conventional
modems when both parties to a data call are directly
connected to a PABX. Such an arrangement is effective
when terminals are connected to computers at one
location. However, a terminal can be used for both local
(modem-less) data calls and outside calls (requiring a
modem). To solve this problem, some data-switching
PABX systems offer “modem pooling,” which allows a
terminal user to dial up and acquire a modem from a
pool for outside calls. Each modem in the pool is
attached to a pair of PABX ports, one for the modem’s
digital data side, and the other for its analog side.
Digital modem-pooling ports must be equipped to
translate the PABX internal digital data format into
RS232C format.

Whether modem pooling is economically attractive
depends on the needs of a terminal population. As the
percentage of terminals that may need to place outside
data calls simultaneously increases, the value of the
feature decreases. In contrast, modem pooling becomes
an economic necessity with new data PABX systems
that consolidate digital data and digitized voice at the
telephone set. Otherwise, terminals requiring outside
access would need permanently wired modems and use
a dedicated voice port rather than sharing facilities
with voice traffic.

Protocol conversion is a second data-handling feature
finding its way into integrated voice/data PABXs.
InteCom, Inc., has implemented features that permit a
group of low-cost asynchronous “glass Teletype” CRT
displays connected to PABX ports to perform the
functions of the more expensive I1BM 3270 displays. The
low-cost terminals communicate with an IBM computer
via a single 3270 bisynchronous data link. The PABX
system provides the functional equivalent of an IBM
3270-cluster controller. InteCom has elected to allocate
a portion of the computing capacity of their PABX to the
functions of terminal emulation to offer a form of
protocol conversion—one that allows low-cost asynchro-
nous terminals to perform the functions of more
expensive terminals. Several companies make stand-
alone systems that accomplish the same purpose, so
that protocol conversion available from this PABX can
be implemented by an outboard protocol converter
attached to any data-switching PABX and selected in the
same manner as are modems from a modem pool.

Port-contention systems

Port-contention systems were developed by data-
communications system suppliers to solve a problem
arising from the growth of computer time sharing.
Time-sharing computers are usually equipped to permit
any of a population of terminals to obtain access to any
computer port by dial-up methods on a first-come,
first-served basis. But these computers cannot recog-
nize demand that is turned away because all ports are
occupied. They generally cannot qualify a user’s
requests for access to a port on the basis of priority or
grade of service. Further, computers at a multi-
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The newer integrated voice/data PABX
systems combine digital computer data
with digitized voice data at the first
point of entry.

computer site typically cannot recognize the existence
of other computers and share loads. These problems
were not important when time-sharing systems were
small. But as time-sharing systems grew and became
multi-computer neworks, an additional traffic manager
was required between the terminal population and the
computers. Thus, the port-contention system was born.

There are roughly 2000 port-contention systems
installed (according to vendor statistics), mostly at
university and research computer centers. They are
relatively inexpensive and reliable. Although their
suppliers have yet to call them local-area networks or to
promote them in competition with other local-area
communications products, port-contention systems per-
form a legitimate local switching function, solving many
problems that the other products address and having
the latent ability to take on further functions.

Port-contention systems are simple digital matrix
switches normally positioned between a population of
computer terminals and a smaller population of comput-
er ports in a time-sharing environment. The systems
are designed to handle a large population of relatively
low-speed (9600-bps), asynchronous devices. They also
recognize that a user at a terminal typically does not
need to select a computer port, only one from a group.
Some port-contention systems permit terminal-to-
terminal switching, and others permit only terminal-to-
computer-port switching, but all emphasize simplicity,
reliability and low cost.

Port-contention systems are similar to integrated
voice/data switches to the extent that both types of
products use digital matrix switching, twisted-pair
wiring and voice-grade transmission speeds. Port-
contention systems are much less expensive because of
their simplicity and dedication to digital data service.
Their purchase can be justified solely to support a
computer center and its terminal population.

Port-contention systems are normally priced as
configurations including a mainframe, line-interface
adapters and limited-distance modems at the terminals.
Prices typically range from $300 to $500 per line.

In the Gandalf port-contention system (Fig. 4),
terminals gain access directly through low-cost limited-
distance modems and indirectly through dialed systems
and conventional modems. Several options are available
for user service requests, including an attention key
that causes the system to connect a user to a predefined
port group, assuming a port is available; a port-
selection device incorporated into the limited-distance
modem; and port selection from the terminal keyboard.
The system responds to selection requests if ports are
available and the requester is authorized, places users
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Fig. 5. The Gandalf port-contention system architecture uses a
computer port-oriented time-division multiplexer. The multiplexer
scans all the computer ports at a rate fast enough to permit each bit at
9600 bps to be sampled four times. This system is typically
configured to support roughly twice as many terminals as computer
ports. The system responds to a connection request from a terminal
by scanning to find an available port of the proper class or group
(user specified). If the port is available, the system will make the
required connection, and thereafter switch data between terminal
and computer port at whatever rate is required to system maximum.

in queue if all ports are busy and provides historical and
status information for a system operator at a central
console.

Fig. 5 illustrates the basic matrix architecture of the
Gandalf system, which switches terminals to computer
ports. The central time-division multiplexer (TDM)
matrix switch is computer port-oriented and designed
for a population of 126 ports at asynchronous and
synchronous speeds as high as 19.2K bps. The basic
scan cycle of the TDM matrix is 26.04 psec., exactly
one-quarter the length of 1 bit at 9600 bps. Thus, the
central TDM matrix can sample each asynchronous
port-to-terminal connection four times per bit, assuring
accurate data switching of an asynchronous stream.
Only two samples per bit are required for synchronous
data, accounting for the higher rating of the switch.

Other port-contention switching techniques result in
different configuration limitations, features and prices.
The Gandalf approach minimizes the amount of active
electronics between the two data paths being switched.
Other products use more complex electronics at the
interface between the matrix switch and the data path
to the terminal or computer (bit- and byte-sized
registers, for example, which can permit higher
capacity switching). The functions of a port-contention
system can also be provided by statistical multiplexers
that interface user devices at a packet level, and
perform the switching function at the packet level in
semiconductor memory. L]
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Walter A. Levy is president, and Harriet F. Mehl is on the
research staff, of Edgewood Computer Associates, Inc.,
Hillsdale, N.J.
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DATA COMMUNICATIONS

Interfacing minis and
iLes to IBM networks

STEPHEN J. RANDESI, Communications Solutions, Inc.

A software emulator provides system designers
the protocol support of popular IBM products

A modular software-emulation package called Ac-
cess/SNA allows system integrators to interface mini-
computer and pc systems with user networks based on
International Business Machines Corp.’s Systems Net-
work Architecture (SNA). It provides the level of SNA
protocol support used by most of IBM’s intelligent-
terminal, distributed processing and office-automation
products, including the 3274/3276 controllers and 8100
Information System. To understand where and how
Access/SNA can lower user cost and increase flexibility
entails understanding the nature of linking into sNA
networks and the structure of the software package
itself.

SNA usage will increase

The rapid growth of SNA and SNA terminal usage is
forcing non-IBM terminal and computer manufacturers
to provide SNA compatibility in their products. An
example is the growth of SNA 3270 terminal usage. The
3270 is IBM’s most widely used terminal system and a de
facto industry standard for interactive communications.
Most installed 8270 systems use BSC (binary synchro-
nous communications) for communicating with 1BM host
mainframes. But BSC 3270s are rapidly being replaced
by SNA 3270s (Fig. 1). There will be an increasing
demand for minicomputer and pc systems that offer
BSC 3270 emulation to upgrade this support to SNA/
SDLC (synchronous data-link control).

SNA will greatly impact systems that provide or
intend to provide IBM-compatible communication inter-
faces. 1BM is pushing its users to SNA partially in an
attempt to recapture a large share of the terminal base
they lost to emulators of I1BM products such as the BSC
3270. To derive the full benefits of SNA, users must
switch to SNA terminals.

Independent vendors must provide the SNA inter-
face. SNA development typically is more complex, takes
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Fig. 1. BSC versus SNA sales. Systems Network Architecture is
gradually replacing binary synchronous communications, and mini-
computer users are increasingly seeking SNA compatibility.

longer and requires greater support than BSC develop-
ment. One reason is that SNA addresses a much wider
range of communications issues than does BSC. BSC is a
protocol for controlling transmission of data over a
single data link, while SNA defines a wide range of
functions and protocols, some of which control logical
conversations between end users as well as data-link
protocols.

Comparing BSC with SNA

There are differences between BSC and SNA compati-
bility requirements in minicomputer/pc systems. For
BSC 3270 emulation supporting one CRT terminal, there
are three major functional requirements: the system
must support the BSC data-link protocol to communi-
cate with the IBM mainframe; it must control the
3270-format data streams between the display-station
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The rapid growth of SNA and terminal
SNA usage is forcing non-IBM terminal
and computer manufacturers to provide
SNA compatibility in their products.

and the mainframe; and it must have a device handler
interface to drive the attached display station. The
software necessary to support these functions is not
extremely complex, and many non-IBM systems offer
such emulation software.

While the compatibility requirements for SNA 3270
emulation are greater because of the need to support
the higher level of processing used by SNA systems such
as the 3274, SNA 3270 emulator functions are similar to
those described for BSC emulation. A data-link protocol
handler is needed to communicate with the mainframe,
but in this case to provide support for IBM’s SDLC
protocol. The data streams between the display station
and the mainframe are in the same 3270 format as they
were in the BSC environment, so SNA emulation
requires similar 3270 data-stream processing support
software. A device handler is also needed to drive the
attached display station.

The major difference is in the SNA protocol-process-
ing software required for SNA 3270 emulation (Fig. 2).
The support includes implementing subsets of the
functions and protocols performed at the upper layers
of the SNA architecture. These upper layers and some of
the functions they perform include:

® Path control: routing data through the network,

® Transmission control: controlling the rate of data
flow,

® Data-flow control: grouping logically related data
and controlling the direction of data flow and

® Function management: controlling the way data
are presented to end users.

Not only are the protocols at these layers more
complex, but the way they are used affects the entire
structure of the software emulating the SNA device.

The SNA network link

SNA networks comprise several types of components
with different SNA protocol-handling abilities. Host
nodes in an SNA network are typically IBM-compatible
mainframe computers running SNA access-method soft-
ware such as VTAM or TCAM. The host nodes are the
central control points of the SNA network. Communica-
tions controller nodes are typically 1BM 3705 front-end
processors running the network-control program soft-
ware. These nodes manage data links and handle
end-to-end data routing. Cluster controller nodes are
products such as IBM’s 38274 or 3276 controllers and 3770
or 8100 systems. These nodes support multiple end
users (application programs or devices) and are the end
users’ interface to the SNA network. Terminal nodes are
implemented in IBM products such as the 3767 terminal.
They support a single end user at a time.
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Fig. 2. Major functional requirements of BSC and SNA differ for
software compatibility in minicomputer/p.c systems emulating an IBM
3270 interface. In addition to BSC requirements, an SNA interface
needs processing software to support the higher level SNA protocols
used by SNA cluster controller products such as IBM’s 3274.

A simple SNA network (Fig. 3) includes the host node
represented by the $/370 mainframe running vTAM and
one communications controller node represented by the
3705 running NCP. Cluster controller nodes include the
3274, the 3770 and the Series/i. One terminal node
represented by the 3767 terminal is shown. A non-1BM
minicomputer or wp system runs with the Access/sSNA
software, which provides the SNA capabilities similar to
those used by the SNA cluster controller and terminal
nodes. A cluster controller node is also referred to as a
Type 2 physical unit, and a terminal node is also
referred to as a Type 1 PU. Access/SNA can be
integrated into a minicomputer/pc system to provide
the SNA compatibility necessary to emulate Type 1 and
2 PUs.

The products described above use SNA/SDLC proto-
cols as the basis for their communications. SDLC, a
bit-oriented data-link protocol, transmits data over a
single data link for systems that are remotely attached
to the communications controller node. SDLC is one
implementation of the lowest layer defined by SNA—the
data-link layer. In addition to the SDLC protocol, SNA
products use other higher level SNA protocols to
facilitate logical communication between end users.
These higher level protocols are defined by the upper
layers of the SNA architecture. They are transparent to,
and independent of, the physical communications occur-
ring over a data link supported by SDLC protocols.

SNA elements

SNA cluster controller and terminal products contain
a physical unit and one or more logical units (Fig. 4). PU

MINI-MICRO SYSTEMS/March 1982



SPRINT 9

Switch selection of
interface parameters
and forms handling
allows simple OENM
system intregration.

Automatic propor-
tional spacing, with-
outdecreasing sys-
tem throughput, sets
the new standard for
print quality.

' - To cut service costs
STANDARD OPERATOR .. ‘ Ao e duceadiust
CONTROL PANEL. : ments, the exclu-
, L sive Kevlar® belt is
stronger and lighter
than steel, with vir-
tually no stretch.

For the highest ac-
curacy in the history
of daisywheel print-
ing, our Microdrive™

carriage drive mech-
anism has no cables

or pulleys.

Test drive
our hot new
daisywheelers.

If you've always wanted letter-quality LIMITED OEM
rinting from your DP system but the cost CONTROL PANEL.

Eas put you off, then a SPRINT 9 is for you.

Now you can have the same high quality print—

usualfy only available on word processing systems—at

prices that will let you forget all about dot-matrix terminals.

With speeds of 45 and 55 cps (average English text, not burst

rate), the reliable high performance of SPRINT 9 terminals leaves

the crowd behind. Prove it to yourself with a test drive.

Call or write Qume at (408) 942-4000. 2350 Qume Dirive,

San Jose, California 95131.

CIRCLE NO. 70 ON INQUIRY CARD




SNA networks comprise several types
of components with different
protocol-handling abilities.

and LU are SNA architectural terms that refer to the
basic components of an SNA network. The architectural
definitions of PU and LU describe the SNA functions and
protocols for which these logical entities are responsi-
ble. PUs and LUs are usually implemented in SNA
products as sets of software routines or procedures that
perform the SNA functions for which they are responsi-
ble. The PU procedures control a product’s resources.
For example, the PU activates and deactivates data
links attached to the product. The LU routines provide
an interface between the SNA network and the devices
and application programs supported by the product.
The LU represents one or more devices or programs
and is a logical port through which the devices and
programs access the network. For example, each CRT
device attached to a 3274 control unit is represented by
an LU (set of SNA software) that is implemented in the
3274.

No SNA product supports the full range of functions
and protocols defined by the SNA architecture. To
identify the subsets of functions and protocols that are
supported within a product, IBM defines various PU and
LU types, assigning numbers to the types so they can
be referred to when describing a product’s SNA
capabilities. The PU and LU types define combinations
of SNA functions and protocols that are performed at
each layer of the SNA architecture. For example, the PU
type identifies those SNA functions and protocols that
are supported by the product at the lower sSNA
layers—the data-link control and path-control layers.

The LU types identify those SNA functions and protocols
that are supported by the product at the higher sNA
layers—the transmission control, data-flow control and
function-management layers. The LU type specifies a
combination of various subsets of SNA functions and
protocols at each of these higher layers. These subsets
are called profiles, and as with the PU and LU types,
IBM has assigned numbers to them. A unique type of LU
consists of a combination of three profiles correspond-
ing to the higher SNA layers supported by an LU.
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