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DEC-COMPATIBLE
PERIPHERAL
(ONTROLLERS

Now, from the company that delivers
the industry’s widest range of
DEC-compatible memory products, a
family of peripheral controllers that’s
second to none. From comparatively
simple cartridge disk controllers to
complex 300MB storage module drive
(SMD) controllers.

An impressive array of state-of-the-art
controllers, all built around high-speed
bipolar microprocessors. All software
compatible with the host LSI-11® or

DATARAM

CONTROLLER
To4

MINI
COMPATIBILITY

Sweden: M. Stenhardt AB, (08) 739 00 50 ® Switzerland: ADCOMP AG, 01/730 48 48 * United Kingdom: Sintrom Ellinor Ltd.,

Magnetic Tape Controller

PDP®-11 minicomputer...and all

available now.

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

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

Cartridge Disk
Controller

T34 co3 33 S03/A

S03/B

mmm

day. If you don’t see the controller you
need, we're probably working on it
right now. Call us and discuss your

requirements.

DEC, LSI-11 and PDP are registered trademarks of
Digital Equipment Corporation.

DATARAM
CORPORATION

Princeton Road
Cranbury, New Jersey 08512

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

SMD Controller

S03/C S33/A S33/B

Canada: Ahearn & Soper Ltd., 416-245-4848 * Finland: Systek OY, (80) 73 72 33 » France: YREL, (01) 956 81 42 ¢
Hungary/Poland/Rumania: Unitronex Corporation, WARSAW 39 6218 ¢ Italy: ESE s.r.|,, 02/607 3626 * Netherlands: Technitron b.v., (020) 45 87 55

(0734) 85464 »

West Germany: O.E.M.-Elektronik GmbH, 07 11-79 80 47 e Yugoslavia: Institut “Jozef Stefan", 263-261 « Australia/New Zealand: Anderson Digital Equipment, (03) 543-2077 ®
India: Infosystems Private Limited, 79281 e Israel: Minix Computers & Systems Ltd., 03-298783 e Japan: Matsushita Electric Trading Co.. Ltd., 06 (282) 5111
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n-Flight
Commander.

The Goodyear Blimp
gets the message
across with TI’s 743.

Based in Houston, Texas,
Goodyear’s blimp, the
AMERICA, becomes an aerial
nighttime messenger with the
help of TT's Silent 700* Model
743 Electronic Data Terminal.
Using the compact 11-pound
743 on board, the AMERICA can
deliver a variety of messages in
different size and color combina-
tions. Commands entered on the
743 keyboard produce messages
that range from Goodyear’s prod-
uct advertising to public service
announcements on behalf of vari-
ous non-profit organizations. And,
the versatile 743 can even print out
display coordinates for geometric
designs and animated sequences
for added visual nighttime effects.
The 743’s easy-to-use type-
writer-like keyboard allows airship
technicians to conveniently enter
message data which is transmitted
to a host computer located in the

blimp’s passenger area. Then, with
a single command on the 743, the
designated messages are lit up on
the AMERICA’s 7,560 display
lamps, illuminating the sky with
color and action for after dark audi-
ences everywhere.

The low-cost Model 743 also
makes a reliable ground coordina-
tor. Utilizing TI’s reliable thermal
printing, the responsive 743 prints
out permanent hardcopy records of
crew lists and personnel informa-
tion, all at a virtually silent 30 char-
acters-per-second printing speed.

Both in the air and on the
ground, TI's Model 743 is a reli-
able commander.

TT is dedicated to producing
quality, innovative products like
the Silent 700 Model 743 Elec-
tronic Data Terminal. And TI’s
hundreds of thousands of data

terminals shipped worldwide are
backed by the technology and

reliability that comes from 50

years of experience.

Supporting TI's data ter-
minals is the technical expertise
of our worldwide organization of
factory-trained sales and service
representatives, and TI-CARET,
our nationwide automated service
dispatching and field service man-
agement information system.

For more information on TT’s
Model 743, contact the TI sales
office nearest you or write Texas

Instruments Incorporated,

P.0. Box 202145, Dallas, B&”F
Texas 75220, or phone s
(713) 373-1050.

We put computing
within everyone’s reach.

TEXAS INSTRUMENTS

INCORPORATED

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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e DSD 880 can integrate .

’"m a VvVriog intelligent

Terminal containing an LSI-11/23
fo form a complete, powertul

table-top microcomputes

: You deserve better
data storage than you get from DEC.

For your LSI-11 or PDP ™11,
bigger isn’'t better when it
comes to data storage.

DEC® builds great computers. But
If you want 7.8 megabytes of data
storage, they give it to you in two
ungainly boxes 21 inches high Data
systems Design gives you one com
pact package 2'a inches high, with an
ultra-reliable 78 megabyte Winchester
drnive and a 0.5 megabyte single-sided
floppy (0r 1 megabyte double-sided)
tor 170 and integral backup, plus on
board diagnostics and lots of extras

A superb buy—the DSD 880
DEC-compatible Winchester/
Floppy Disk System.

Offering far better value than
RX02 and RLOT combos or dual-RLO1
or -RLO2 disk drives, the DSD 880
provides more bytes per buck than
any DEC alternative. And you save In
other ways

Less rack space means lower
cabinetry costs

Ihe B8O backplane interfaces
require /0% less backplane space
than a similar DEC configuration

Ihe comprehensive Hyper
Diagnostics ™ panel and library of
microprogrammed routines, in con
junction with Data Systems Design's
Rapid Module Exchange ™ program
and HyperService ™
deliver more uptime for less than half
the cost of a DEC service contract

Fully compatible three ways.
DED 88O is hardware compatible
It's the only high-capacity storage

service contracts,

system that integrates with aVvV 1103
And it integrates with any DEC L8111
or PDP-11 computer, or any DEC
computer-based system

Its software compatible You can
use R 111 or REX-11 operating systems
with RL OV (Winchester) and BRX02
(Hoppy) handlers without moditication
The DSD 880 runs all applicable DE(
diagnostics and utilities

And its media compatible. Its
floppies utilize DEC double-density o1
IBM single-density formats

Want to know more? For tull tech
nical details, contact your regional
sales office Western (408) 727-3163
tastern (617) 769-7620

fa
yS

The Intelligent Alternative to DEC Disk Systems

International Sales: Australia: Melbourne (03) 5432077, Sydney (02) 848 8533 Canada [416) 6251907 Denmark 01/83 3400; Finland 908850 11, France 03795681 42
Israel03 208783 Haly 02 4047648 Japan: Osaka [06) 3231707 Tokyo (03) 3451411 Netherlands 020,45 87 55 New Zealand 4/693-008; Norway 02/ 78 9460; Sweden 08/ 38 03 70,
Switzerland 017730 48 48: United Kingdom 01/ 2071717 West Germany and Austria (089) 12040

“HyperDiagnostics. HyperService and Rapid Module Exchange are trademarks of Data Systems Design. ® DEC and PDP are registered trademarks of Digital Equipment Corp
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Circuit boards of Dephax’s ion-cartridge
“Otter"" printer show holes through which
ions are directed to print characters (see p.
179). Cover design and photo by Steve Grohe,
Boston, courtesy of Delphax Systems.

Page23 Xerox's Star work station
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Page 166
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We've got your number in 1981. It's 6450.

Model 6450...

The Y4" cartridge recorder
that thinks it's a 12" tape
deck.

Kenndey's Model 6450—it's a start/stop drive which is faster than
streaming in almost all applications; a drive that has a data reliability
rate for soft errors of not less than 1 x 10'®and a hard error rate of
1x10". The reason? Model 6450's GCR recording technique.

Need Capacity? Model 6450, with a DC 600A cartridge, will store up to
23 MBytes of unformatted data, and over 20 MBytes formatted.

In a hurry? A serpentine head is standard on Model 6450, eliminating
time consuming rewinds. Need simple interface? Model 6450's
intelligent Pico bus interface is not only easy to interface—it's been
proposed as an industry standard. If you need a controller, there are a
variety for all standard mini-computers.

The bottom line! Model 6450 is the answer to Winchester back up.
Reliable, low in cost and available off-the-shelf. And built with Kennedy

| KENNEDY

Subsichary. Magnetics
1600 Shamrock Ave . Monrovia, CA 91016
(213) 357-8831 TWX 910-585-3249
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XEROX TO INTRODUCE MULTI-APPLICATION ‘WORM’

Xerox Corp.’s hotly rumored personal computer, code-named ‘‘Worm’’ because it uses
Apple Computer software and because it might affect Apple’s market share, is expected to be
introduced this month, two months earlier than previous estimates. Sources close to the
company say the Worm is essentially an engine that can, through software, be used as a word
processor, personal computer or small-business computer for accounts receivable. Based on a
Z80 up, it is expected to house 64K to 128K bytes of memory and include 8-in. floppy-disk
drives. Price is $2500 to $5000. It will be sold through Xerox retail stores, and may
eventually replace the Apple products now sold at the store. One source describes it as a
TRS-80 look-alike. Software is CP/M-based, so that a program such as VisiCalc could run on
the system:

PDP-11/234-COMPATIBLE SYSTEM BASED ON 11/23

First deliveries of a PDP-11/23-based Q-Bus minicomputer system with the performance
characteristics of Digital Equipment Corp.’s recently announced PDP-11/24 will start this
month from MDB Systems, Inc., Orange, Calif. Compatible with DEC’s RSX, RT-11 and RSTS
operating systems, and also able to run UNIX, the system is expandable from 256K bytes to
4M bytes of main memory via a 22-bit memory map. Referred to internally as the MLSI-
11/23-1000X, the system is priced at $9900 in single-unit orders for CPU, single-board 256K
main memory, two serial ports, bus terminator and clock. Prices for DEC’s PDP-11/24 CPU
start at $11,000. Packaged systems, including memory, floppy-disk drives, terminal and
software start at $19,800. MDB’s hardware is mounted in a 5%-in.-high chassis, and will
support as much as 600M bytes of Winchester or SMD disk storage via an optional Emulex
controller. Price is $1950 in OEM quantities.

UNIX DESK-TOP SYSTEM WILL BE READY BY AUGUST

Computhink, Sunnyvale, Calif., will introduce a 68000-based small-business system next
month. Called the Eagle 32, the system will be available first in a single-user configuration,
but the company expects to have a multi-user UNIX-based system ready by August. A
spokesman for Computhink says the desk-top machine includes 128K bytes of RAM,
expandable to 1M byte, and 5%- or 8-in. floppy-disk drives. Eight- or 5%4-in. Winchester-disk
drives are also available, says the spokesman. The company says a single-user Eagle 32 with
two 8-in. floppy drives; 128K bytes of RAM, the firm’s proprietary operating system; and
BASIC, FORTRAN and FORTH compilers will sell for $8950. UNIX will be priced separately.

PERKIN-ELMER, SEL ENHANCE SUPERMINI LINES

Bell Laboratories’ UNIX operating system is becoming widely used on complex 32-bit
minicomputers, and Perkin-Elmer Corp. is the latest manufacturer to jump on the
bandwagon. At the National Computer Conference, the company demonstrated UNIX on its
recently introduced model 3230 mid-range processor. A spokesman from the Wollongong
Group, which developed UNIX for both Perkin-Elmer and Digital Equipment Corp., says
users can benefit from as much as R0 percent higher programmer efficiency by using UNIX.
Lifetime license fee is $20,000, and each set of eight additional ports is priced at $5000.
Maintenance is $450 per month, including updates and new releases.

UNIX is not in Systems Engineering Laboratories’ plans for its new high-end Concept
32/87 3R-bit minicomputer. The 32/87 performs more than 3.6 million instructions per sec.,
the company claims, because of a CPU that uses emitter-coupled logic for very fast gate-
switching times. Prices for the system, which is available for delivery this month, start at
$235,000 for a basic unit with 1M byte of memory, 16K-byte cache memory, integral single-
and double-precision floating-point processor, diagnostic processor, 1/0 processor, two
floppy-disk drives and a CRT terminal. A similar configuration with a 32K-byte cache
memory is $265,000.
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LOW-COST SMALL SYSTEMS BOW

Small-business systems priced at less than $20,000 and based on 8- and 5%-in. Winchester-
disk drives accounted for many of the new-product announcements at NCC. Among the low-
cost systems introduced were first system products from Sunnyvale, Calif.-based video-
display maker Televideo Systems Inc. The family of Z80-based processors and the CP/M
operating system is available in three models. The System I single-user system, which
features the company’s model 910 display, 1M byte of floppy-disk storage and 64K bytes of
RAM, is priced at $3995. The System II supports as many as six users and includes a service
processor with a Z80, 64K bytes of RAM, 1M byte of floppy-disk storage and a Tandon
10M-byte micro-Winchester. Each satellite station, based on Televideo’s model 950 smart
terminal, includes a Z80, 64K bytes of RAM and RSR32 and RS4RR2 ports. Satellite stations are
linked via 800K-bps RS42R lines. A System II sells for $8995 and includes one satellite
station. The System III can handle as many as 16 users with as much as 70.5M bytes of hard-
disk storage. A System III with two satellite stations is priced at $19,995.

Westlake Village, Calif.-based Vector Graphic introduced the 5005 Multishare System,
which also uses a Z80 as the CPU, and includes 5M bytes of micro-Winchester storage and
630K bytes of floppy-disk storage. The $8995 system supports as many as five users.
Additional user stations are priced at $1895. The 5005 runs CP/M and features an editor,
debugger, assembler and Microsoft, Inc’s BASIC 80 compiler.

Altos Computer Systems, San Jose, Calif., claims that its ACS8000-10 is the first multi-user
8-in. Winchester-based system in the small-business-system market. Three models of the
system are available, with prices ranging from $8500 to $10,990. All use a Z80 and have 10M
bytes of hard-disk storage and 208K bytes of RAM.

Alpha Micro, Irvine, Calif., unveiled two Winchester-based systems, the AM-1021, an
8.8M-byte systems, and the AM-1041, a 32M-byte machine. Both systems are offering a
choice of backup, including floppy disks, magnetic tape or video cassettes. The AM-1021 sells
for $15,000; no price has been set for the AM-1041.

COMMODORE UNVEILS HIGH-END PERSONAL BUSINESS COMPUTER

Boasting that its new entry gives it the broadest product range in the uc field, Commodore
International Ltd. introduced a high-end personal business computer at NCC. Dubbed the
Micro-Mainframe, the computer is based on the earlier 8032 (PET) uc and incorporates a 6809
up. The system includes a 36K-byte ROM, 96K bytes of user RAM and four language
interpreters developed by the University of Waterloo in Canada: Waterloo microBASIC,
microPASCAL, microFORTRAN and microAPL. Price, including software, is $1995, and
production quantities will be available in early fall.

INK-JET MODELS HIGHLIGHT NON-IMPACT PRINTER ENTRIES

Several companies exhibited working prototypes of non-impact printers and finished
products based on a variety of technologies. Included were ink-jet printers from Anderson-
Jacobson, Inc., Printacolor Corp. and Sharp Corp. Anderson-Jacobson is selling a version of
the Silonix ink-jet printer that has been on the market since 1978. The re-introduced end-
user printer, the AJ 862, will be priced at about $3500 in single quantities. The 180-cps
printer uses drop-on-demand technology, similar to that used in the well-known Siemens ink-
jet printer. The printer incorporates a 6800 up that controls incoming data and ink flow.
Sharp demonstrated a prototype 100-cps ink-jet printer, the Sharpwriter model 500. It is
intended for use with the company’s WD-7000 word processor, but will also be available in
OEM versions. Price has not yet been set, nor have availability dates.

A DELUGE OF DOT-MATRIX PRINTERS DEBUTED

A host of dot-matrix printers were introduced at NCC. Many of the more than 15 new
products touted high-quality print capability. Printronix, Inc.’s Taskmaster MVPR matrix
printer, available in both OEM and end-user configurations, operates at 80 1pm in high-
quality word-processing mode, and 150 1pm in data-processing applications. Anadex, Inc.’s
WP6000 Words Plus printer, which incorporates an 18-wire print head, operates at 150 cps,
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Imagine..

the dynamics
of vector graphics
now In full raster color.

Introducing the Whizzard 7200
family of serial and parallel interactive
graphics systems.

Included are two new high-
performance color raster Whizzards so
fast they can modify complex engi-
neering displays at a remarkably high
frame rate — speed that rivals the
powerful refresh vector output Mega-
tek is known for.

Choose from over 4,000 colors;

16 can be displayed at any given time.

We've doubled the size of our
graphics microcode. New segment
header formats. New command struc-
tures. New smart interrupts.

The result: More graphics power
using less host computing power.
Peripheral device electronics do most

of the work. You get faster updates.
Better human response. More efficient
memory usage and data transfers.

Teamed with RS-232C serial inter-
faces, Whizzard graphics power now
moves squarely into the world of time-
sharing and distributed processing.

You can configure the Whizzard
7200 family to fit virtually any appli-
cation simply by changing output
circuits. Serial or parallel vector calli-
graphic. Serial or parallel raster. Or
both simultaneously from one elec-
tronic chassis! All are driven by one
common graphics software package —
Megatek’s new WAND 7200.

You can add many “intelligent”
microprocessor-controlled peripheral
devices to boost system capability.

All work

independently

to free both the host computer and
graphic processor for jobs they

do best. :

It’s like taking distributed pro-
cessing one more step.

Continuous real-time pan, zoom,
3-D hardware transformations, and
other display capabilities are done in
the terminal, not in the computer.

No wonder Megatek is fast
becoming the technological leader in
high-quality, high-performance refresh
graphic systems.

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

MEGATEK/WHIZZARD

Data supplied by Control Data Corp

COMPUTER GRAPHICS SYSTEMS
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and in rough-draft mode at 500 cps. Toshiba Corp.’s dual-speed matrix printer, the
TH-2100H, uses a 24-thin-wire head to print at 100 cps for high-quality output and 160 cps
for data-processing applications. It will be introduced this fall and will sell for $2000 in
1000-unit OEM quantities. Hitachi America, Ltd., also included a 24-wire dot-matrix printer
among its entries. The company’s MPR 6060, to be introduced in December, operates at 60 cps
and will sell for $4940 in single units, and $2950 in 500-unit quantities.

HAZELTINE, SOROC ENTER LOW-END TERMINAL FRAY

Low-end terminal introductions from Soroc Technology and Hazeltine Corp. represented
new and unexpected competition in a price war initiated before NCC by Applied Digital Data
Systems and Televideo, Inc. The competition is resulting in a less-than-$700 price plateau be-
ing set in the dumb CRT terminal market. Hazeltine’'s offering, the Esprit, is manufactured in
Taiwan by Disco Electronics and features editing capabilities, block-mode transmission and
protected fields. It sells for $695 in single quantities and $500 to $550 in OEM quantities. The
Soroc IQ 130, a Z80-based terminal, also with editing features, is priced at $650 in single-unit
quantities and less than $500 in OEM quantities.

SONY BRINGS TRINITRON TECHNOLOGY TO VIDEO DISPLAYS

Sony Corp.’s drive into the computer arena, bolstered by the company’s reputation and
market penetration with consumer electronic products, drew the interest of many an NCC
observer to a high-resolution color CRT based on the Trinitron color televsion screen.
Resolution is 800 x 600 dots, and more than 8000 characters can be displayed. The monitor
employs one gun with three beams, and an electrostatic focus lens. Refresh rate is 60 frames
per sec. Sony’s intent was to get market reaction for the final products, which are slated for
introduction in 1982. A range of display sizes will be offered, including 12- and 19-in.
versions.

RANDOM DISK FILES

Storage capacities on small Winchester-disk drives continue to soar, although production
quantities are only now beginning to approach the estimates made by some manufacturers as
recently as two years ago. Due in the first quarter of 1982 from Sunnyvale, Calif., start-up
Rotating Memory Systems, Inc., is a 40M-byte, four-platter, 5%-in. drive that may be the first
of its type to incorporate a voice-coil actuator in a device using the envelope dimensions of
Seagate Technology’s pioneer, 6M-byte ST-506.

Look for 8-in. Winchester pioneer International Memories, Inc., Cupertino, Calif., to
augment its series 5000 5%-in. Winchesters (MMS, February, p. 26) with a line of high-
performance, high-capacity 45M-byte hardware later this year. New drives reportedly will
use thin-film media and manganese read/write heads.

Irwin International, Inc., Ann Arbor, Mich., is expected to unveil a 20M-byte version of its
10M-byte 510 sometime next year. Like the lower-capacity hardware, the newer 5%-in.
Winchester will incorporate an integral tape-cartridge backup (MMS, November, 1980, p. 45),
and may be the first drive of its type to be based on the combination of thin-film media and
thin-film heads.

A higher capacity ‘‘Finch’’ 8-in. Winchester may show up shortly from Control Data Corp.
Now available in evaluation quantities in the 10M- to 30M-byte range, the Finch will get more
horsepower later this year in the form of a third platter.

WINCHESTER-DISK CARTRIDGE DRIVES: Anaheim, Calif.-based Xerox subsidiary Century
Data Systems is planning a removable-only 8-in. Winchester-disk cartridge for 1983, say
sources close to the company. The drive will be aimed at the high end of the 8-in. market and
will incorporate the 8-in. cartridge developed by media maker Dysan Corp. used on Data
Peripherals’ DP-1000 ‘‘Lynx’’ removable-only drive, and in Perkin-Elmer’s 32M-byte
fixed/removable Vanguard 8C device (MMS, March, p. 79). . . . Both Data Peripherals and
P-E were buoyed last month by news that an ANSI committee decided to standardize on the
Dysan cartridge used by both firms.
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PDP-11/05 PDP-11/23

FIRSTMICRO"

MICROCOMPUTER SYSTEMS

FM1-1

® Registered trademark of Digital Equipment Corporation
™ Trademark First Computer Corporation

FIRST COMPUTER CORPORATION NOW OFFERS

MICROCOMPUTER DEVELOPMENT SYSTEMS IN power, expandability and operating systems
BOTH 11/03 AND 11/23 CONFIGURATIONS. of the larger members of the PDP-11 family
The Basic PDP-11/03 systems offer the while retaining the proven cost effective

designer a low cost compatible aiternative to Q-Bus architecture. These systems save you
the larger members of the PDP-11 family. The money, improve programming efficiency,

larger faster PDP-11/23 systems offer the and boost productivity.
11T03-L 11V03-L 1MT23-L 11V23-L
PART # SRVXLLB SRVXSSB SRWXLLA SRWXSSA
KD11-HA KD11-HA KDF11 KDF11
CPU 11/03 CPU 11/03 CPU 11/23 CPU 11/23
MSV11-DD | MSV11-DD
32 32KW 32KW
Memory Memory Memory Memory
RLO1 02 MSV11-DD MSV11-DD
Controller Controller 32KW | 32KW
Memory Memory
RLO1 DLV11-) RLO1 RX02
Controller Serial (2) Controlier Controller
DLV11-J OPEN RLO1 DLV11-)
serial (@) Controller serial (@)
BACKPLANE DLV11-)
OPEN OPEN serial (@) OPEN
OPEN OPEN OPEN OPEN
OPEN OPEN OPEN OPEN
BDV11-AA BDV11-AA BDV11-AA BDV11-AA
Bootstrap Bootstrap Bootstrap Bootstrap

SOUTHERN REGION
Houston, TX (713) 960-1050

Serving the world with cost effective computer systems.
TWX NUMBER 910-651-1916

1 computer corpotion

corporate square/825 north cass avenue / westmont, illinois 60559/ (312) 920-1050

WESTERN REGION NORTH CENTRAL REGION
California (To be announced) Chicago, IL (312) 920-1050

CIRCLE NO. 6 ON INQUIRY CARD
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Cartridge standardization of a different sort is going on among several companies
building 5%-in. Winchesters. Instead of relying on an ANSI committee, Dysan, Seagate and
Santa Barbara, Calif., start-up DMA Systems Inc. (MMS, March, p. 5) have formed a club
with the aim of developing a standard for this type of media. DMA’s fixed/removable drive,
the SAGES, could be announced in the fall; Seagate’s plans remain unspecified, although
rumors are flying that the Scotts Valley, Calif., firm plans a device later this year that will
incorporate thin-film read/write heads and will be compatible with controllers used for its
ST-506 and -512 fixed-disk Winchesters.

More 14-in. Winchesters continue to be announced despite the enthusiasm being whipped
up for 8- and 5%-in. drives. Ampex took its 3350-technology hardware up to the 160M- and
330M-byte range at NCC with the first showing of its new Capricorn series devices. Prices
range from $5900 to $7100 in OEM quantities, with first deliveries slated for this fall.
Century Data Systems’ 80M-byte Marksman 14-in. drive unveiled at NCC will be followed
later this year by a 160M-byte version said to incorporate a newly designed rotary actuator
driven by a torque motor. Pricing for the 160M-byte device reportedly is set at less than
$3000 in 100-unit orders.

SLIMLINE FLOPPY-DISK DRIVES: The move to smaller drives picked up steam last
month in Chicago with the first showing of Remex’s two-thirds-high, 1M-byte floppy-disk
drive (MMS, April, p. 168). At the lower end, Anaheim, Calif.-based Siemens Corp. unveiled
its ‘‘BASF-compatible’” FD-111-5 125/250K-byte drive, and announced that volume
production of the device will begin early next year. Higher capacity hardware is on the
way, however, say company sources.

Look for an announcement later this year of the SA810 and the SA860 slimline single-
and double-sided 8-in. floppy-disk drives from Shugart Associates. Meanwhile, Chatsworth,
Calif.-based Micro Peripherals, Inc. (MPI) unveiled the model 41, a half-high, 8-in. device
derived from its model 8R first shown at NCC '80 (MMS, July, 1980, p. 58). Pricing for the
41 in 1000-unit quantities is $400 for the double-sided version and $300 per 1000, single-
sided. Evaluation hardware will be available later this summer.

High-capacity floppy maker Micropolis Corp., Chatsworth, Calif., has plans to enter the
2M-byte, 5%-in. floppy-disk drive market. Designated the 1117 series, the drives will be
available in 96- and 100-tpi versions, single- or double-sided, all using a lead-screw
actuator. Bit densities using media supplied by Dysan will be in the 12,000-bpi range.
Prices for the new Micropolis hardware in 1000-unit orders are $315 for the single-sided
versions, $395 for the double-sided 2M-byte drives. Evaluation hardware will be ready in
the fourth quarter; production versions are scheduled to roll in the first quarter of 1982.

. . . Highest capacity floppy-disk drive to appear so far may be PerSci’s model 899, an
8.4M-byte device that operates at 150 tpi using standard 8-in. floppy-disk media and a
track-following servo to compensate for elliptical variations in the media.

Sunnyvale, Calif.-based Xidex Corp., a leading supplier of duplicating microfilm,
reportedly was informally contacting drive vendors and other potential customers at NCC
about its possible plans to enter the high-density diskette business. Xidex has formed an
evaluation group headed by ex-Memorex executive Art Launder and is looking to supply
diskettes in the 80-uin. and smaller category. That move could pit the company against
Dysan in the market for floppy media able to store M bytes or more.

FOREIGN COMPETITION: Drive vendors carefully looked at the 3%-in. floppy-disk drive
displayed at NCC by Sony Corp. (MMS, April, p. 17), although none evinced any intention of
offering extra-small floppy-disk drives. Ditto for U.S. media vendors. The first Japanese
5%4-in. Winchesters showed up at NCC in the form of the 6M-byte NP05-6 and the 10M-byte
NPO5-10 from Nippon Peripherals Ltd. The drives store data on 160 cylinders and operate
at 8261 bpi, R54 tpi. Hardware is compatible with Seagate’s ST-506, with other interfaces
available. . . . Small-Winchester competition can also be anticipated from Europe. BASF
Systems’ 6180 series 6M- and 10M-byte drives made their first appearance at NCC, with
volume production to begin in this country next year. Start-up Rodime, Ltd., Glenrothes,
Scotland, also showed up in Chicago with plans to offer four drives ranging from 4M to
12M bytes (unformatted). —dJohn Trifari
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~ Introducing
the most powerful
‘minicomputer ever.

The new Prime 850 multi-stream proces-
sor is the most powerful mini system
ever made for multi-user environments.
It sets a new standard of technological
leadership for our family of high per-
formance 32-bit systems.

The Prime 850 has ultra high density
MOS memory that stores 64K on a single
chip. This new system supports up to 128
interactive user terminals for outstand-
ing cost effectiveness. And it’s right
at home working simultane-
ously on such diverse appli#
cations as energy develop-
ment, product analysis .
and design, office auto- |
mation, and general «“:m
business computing, =~

MINI-MICRO SYSTEMS/June 1981

Like all 50 Series
systems, the Prime 850
combines power
with ease of use. It
has 32-bit architecture®
and virtual memory for S
speed, efficiency, and :
economy. Industry standard software for
convenient program development and
data management. Networking that can
extend your system across the office or
around the world. And the PRIMOS®
operating system that makes the entire
50 Series totally compatible.

In addition to introducing the Prime
850, we've also enhanced the price/
performance capabilities of other 50
Series members, including the Prime
250-IT and 550-11. To meet the leader, con-
tact the nearest Prime office or write
Prime Park, MS 15-60, Natick,
Massachusetts 01760. In Europe, write
Prime Europe, 6 Lampton Road,
Hounslow, Middlesex, TW31JL, England.
Tel: 01-570-8555.

PRIME

Computer
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Our new B-900 helps keep the tabilitv i - o i .

That reliability is proven, too. With the operator in mind. The long lasting

DP department ahead of a growing over 20,000 units in the field, our B ribbon cartridges are easy to load.
demand for printout. It’s the fastest Series printers have become the The bands can be changed in less than
member of our reliable B Series family industry standard for excellence. a minute. Sophisticated self diagnos-
of band printers. Fast and easy. tics let the operator identify problems

Like the B-300 and B-600 models, The B-900 was designed for high and often correct them without
it has Dataproducts’ patented Mark V  performance, printing up to 1100 lpm a service call.

hammer system at its very heart. with a 48 character set. It prints out ~ The quiet type.

The system is virtually friction-free. 900 Ipm with 64 characters and 670 With fully sound-insulated cabinets,
The result is a remarkable level of Ipm with a 96 character set. the printers operate at only 60 dbA—
reliability. All the B Series were designed with even less than the noise level of a

With Dataproducts B-900 Band Printer,
everydepartmentgetswhatsconungtolt

'
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typewriter. These cabinets are available We’d love to show you how our

on the B-300 and B-600, standard printers can improve your systems.
on the B-900. Call for more information. Or write
A name you can trust. our Marketing Department at 6200

Dataproducts is the world’s largest Canoga Avenue, Woodland Hills, CA
independent printer manufacturer. 91365. Telephone: (213) 887-8451.
For 19 years, we’ve built printers for
the biggest OEMs in the business, Toll Free—Calif.,
putting their names on our machines.  (800) 272-3900 ext. 201
These customers make sure our Rest of U.S.,
printers live up to some pretty tough ~ (800) 423-2915 ext. 201
standards. European Marketing

Now our B Series band printers f\ieadq“ar‘m:

J : scot, England,

are available with our name on them.  g99¢.23377,
Or with your name. telex: 849426
We’re here to help.

We have distributors and sales rep-
resentatives throughout the world. CIRCLE NO. 8 ON INQUIRY CARD
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OUR TIMING CONTROL UNIT HELPS YOUR
COMPUTER SCORE OF TIME AND DATE.

Power-up or power-down, your computer always
knows the time, exactly, with Digital Pathway’s Timing
Control Unit (TCU). Even during extended power inter-
ruptions. Rechargeable battery supEort makes our TCU
immune from power failure of any kind. For as long as
three months. And an on-board crystal-controlled
oscillator ensures supreme accuracy.

No matter what model computer you have, you'll
find our TCUs offer many features that make living
with computer timeouts less complicated. And some
models can even be set to initiate an interrupt at a
chosen date and time. Or at specified intervals.

Find out how we can help make your time more
productive. Call or write Digital Pathways today for
more information at 1260 L’Avenida, Mountain View,
CA 94043. Telephone (415) 969-7600.

TWX: 910-379-5034.

*PDP-11 and LSI-11/2

are registered trade- | i TTTIT

marks of Digital Equip- J*FE%yF i

ment Corp. Others Wk e

listed are trademarks, i

respectivelx, of Intel Corp., Motorola Inc., Hewlett-Packard,
(]

e

i

Lockheed Corp. and Computer Automation Inc.

*PDP-11 TCU-100 $495

TCU-150 $460
*LSI-11/2 TCU-50D $325
*Multi-Bus TCU-410 $325
*EXORcisor TCU-68 $325
*HP 2100 TCU-2100 $395
*Lockheed SUE TCU-200 $550
*Naked Mini TCU-310 $385
Any Model Computer SLC-1 $640

(RS-232/20mA)
DIGITAL PATHWAYS

NOW YOU’RE SAFE FROM COMPUTER
TIMEOUTS EVEN AFTER THE POWER GOES.
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NEWS

Prime’s 850 supermini uses
multi-stream architecture

Continuing its assault on IBM
turf, Prime Computer, Inc., has
introduced a 32-bit super-
minicomputer that’s claimed to
equal the performance of mid-range
mainframe systems in large multi-
user applications.

The new supermini, designated
the model 850, becomes the most
powerful computer in Prime’s
product arsenal. It supports as
many as 128 CRT terminals and
accommodates 8M bytes of main
memory. System prices range from
$350,000 to $750,000, depending on
the number of terminals, peripher-
als and communications and soft-
ware support products specified.
The new system is software-
compatible with the rest of Prime’s
50 series 32-bit computers.
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The 850 derives its processing
power from a novel dual-instruction
stream architecture (see “An inside
glance at the 850” p. 15), says Frank
S. Madren, Prime’s director of
product planning and management.
Unlike most other computers, which
incorporate only one central proces-
sor, the 850 contains two processors
that share a common memory and
operating system, he explains. This
enables the 850 to process two
instruction streams simultaneous-
ly—hence its designation as a
“multi-stream” system.

Madren claims that the Prime 850
is the first supermini to implement a
multi-stream architecture. “The 850
breaks new ground. There’s no
other product like it on the market,”
claims Madren, although he con-

Instruction 110
control
element

M execution F
Unit 1

Instruction |
preprocessor
Unit 1

Cache
memory
Unit 1

Stream
synchronization
unit

cedes that the concept has already
been pioneered on mainframe sys-
stems—notably the IBM 308L, which
was introduced last November.
Madren notes that the multi-stream
technique differs from other multi-
processor approaches, such as
nonstop systems and attached
processor systems, in that the
processors are not integrated into a
single cabinet and do not share
common memory and operating
systems.

Because of its ability to process
two instruction streams simultane-
ously, the 850 can achieve through-
put rates as much as 50 percent
greater than other superminis on
the market, Madren claims, depend-
ing on the work load. For example,
the system performs to best

Instruction
execution
Unit 2

Instruction
preprocessor
| Unit 2

Cache
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advantage in applications, such as
simulation and business data pro-
cessing, where there are many
users or large amounts of computa-
tions. “The 850 is a real workhorse
in these types of applications,” says
Madren, who notes that the
system’s throughput edge derives
from its parallel-processing ability
rather than machine speed.

He says that Prime’s throughput
claims for the 850 are based on
benchmark comparisons with the
company’s previous high-end super-
mini, the model 750, which is
comparable in speed to the 850. He
says earlier benchmark tests have
shown that the 750 itself compares
in speed to such competitive
high-end superminis as Digital
Equipment Corp.’s VAX-11/780 and
Data General’s MV-8000.

Madren says a user would have to
turn to mid-range mainframe sys-
tems, such as the IBM 4341-2 or the
DECsystem 2060, to obtain perfor-
mance similar to the 850. “But those
systems are substantially more
expensive,” he claims.

Price comparisons appear to
substantiate Madren’s claim. For
example, a typical 850 system that
includes a processor, 4M bytes of
memory, 300M-byte disk drive, tape
drive, 600-lpm printer, 20 termi-
nals, networking hardware and
software, FORTRAN and COBOL
languages, data base management
system and the PRIMOS operating
system sells for $525,000. That
compares to a $600,000 to $750,000
price tag on a comparable DECsys-
tem 2060 and a $416,400 starting
price on an IBM 4341-2 processor
with 4M bytes of memory but no
peripherals or software.

Because of its high performance,
Madren expects the 850 to “broaden
the available market” for Prime by
enabling the company to reach
customers—primarily large com-
panies—that require processing
power beyond that of Prime’s
previous systems. This will carry
Prime deeper into IBM territory,

16

but Madren is quick to point out
that the company has already
thrived in that market by offering
“mainframe power at minicomputer
prices”—a strategy that the 850
continues.

Besides being the first supermini
to embody a multi-stream architec-
ture, the Prime 850 also marks
another milestone—the first use in a
computer of 1M-byte memory
boards, Madren claims. This en-
ables system memory to be expand-
ed to its full 8M-byte limit without
the use of extra cabinets, he says.
Prime is able to squeeze 1M byte of
memory on a single board by using
64K-bit semiconductor chips—the
highest density chips now available.
Initial deliveries of the 850 are
scheduled to begin next month.

In addition to introducing a new
high-end system, Prime has also
revamped the rest of its 50 series
family, introducing upgraded ver-
sions of three systems, the models
150, 250 and 550, and discontinuing

two models, the 450 and 650. The
new low-end 150-II and 250-II
systems support twice as many
users (32 versus 16) and provide a
70-percent performance improve-
ment, the company says. A typical
three-terminal system starts at
$86,000.

The mid-range model 550-11
supports 50 percent more users
than its predecessor and offers a
35-percent performance improve-
ment for a 5-percent increase in
price. The increased performance,
Prime says, was made possible by
quadrupling cache memory from 2K
to 8K bytes, and increasing main
memory from 2M to 4M bytes. A
typical seven-user system starts at
$190,000.

Although the 750 remains basical-
ly unchanged, enhancements to the
PRIMOS operating system enable it
to support 96 users compared to 64
users previously. A typical 15-user
750 system sells for $320,000.

—Paul Kinnucan

3M unveils Winchesters;
casts lot with ANSI

3aM Co., whose first fling at 8-in.
Winchesters ended several years
ago in a spate of lawsuits over its
one-third interest in disk-drive
pioneer International Memories,
Inc. (1M1), has reentered the OEM
market with hardware bearing its
own name,

Now being shipped in evaluation
quantities to several unidentified
systems customers are the 10M-byte
8431 and the 20M-byte 8432, both
equipped with stepper-motor actua-
tors. Slated to be in customers’
hands by the fourth quarter are the
first samples of the company’s
high-end 8-in. hardware, the 60M-
byte 8533.

The three drives are designed
both for 3M’s use and for the
merchant OEM disk-drive market—a

new forum for the company. OEM
sales will initially be toward the
low-end market now dominated by
Shugart Associates with its SA1000
5M- and 10M-byte 8-in. Winchesters,
and competing against the offerings

3M’s 8533 Winchester-disk drive packs
60M bytes of data into a three-platter
package the size of the industry standard
SA850 floppy-disk drive.
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of companies such as Quantum
Corp. ;

Primary interest at 3M headquar-
ters in St. Paul, Minn., however,
. focuses on the high-end 8533, a
drive said to be the forerunner of a
series of high-capacity drives
equipped with voice-coil actuators
and slated for introduction during
the next few years. “Our product
strategy is to develop this type of
hardware,” says Richard Layer,
market development supervisor for
all three drives. “Ultimately, the
5%s-in. Winchester will dominate
the market for drives in the
under-50M-byte categories, while
the market for 8-in. hardware will
go as high as the 700M-byte level.
As a result,” he continues, “the
8400 series drives will probably be
our first and last low-end Winches-
ters. We view them essentially as
learning-curve devices, and antici-
pate that low-end applications will
constitute a vestigial market for us
within 15 months.”

Layer points out, however, that
these drives have several features
not usually found on lower capacity
hardware, the most important of
which 3M feels is an ANSI interface
in place of the de facto standard set
for low-end drives by the SA1000.
“We’ve bet the ranch on the ANSI
interface,” he says. “To use the
SA1000 idea would have meant
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degrading the performance of the
drive.”

38M’s decision to go with the ANSI
interface standard—one not com-
monly used by vendors of 8-in.
Winchesters—was reached partly
as the result of feedback from
potential customers for the new
drives, Layer reports. “We’ve done
a lot of market research on this
subject, and a lot of our potential
customers put a lot of value on the
ANSI interface.”

The company’s research also
indicates that customers prize
reliability when it comes to Win-
chesters. One feature incorporated
into both drives that promotes
reliability is a dual chamber that
uses a pressure differential between
the head/disk assembly (HDA) and
the lower area in which the spindle
and actuator motors are located.
Layer says higher pressure in the
HDA pushes any contaminants
coming off the heads and spindle
bearings away from the media. The
moving air created by the pressure
difference also cools the motors, he
adds.

Despite these features, Layer
will not go so far as to say that 3m’s
new hardware is more reliable than
any other 8-in. Winchester now on
the market. He does claim, howev-
er, that “sM had better drive
designers involved in the project,”

confirming that all three drives
were the work of free-lance design-
ers. “The 8400 series drives are now
in our hands, and the 8533 is in the
process of being turned over to us,”
he says. “Future drive develop-
ments will come from our own
facilities.”

The first of these 3M-designed
drives could take the form of a
200M-byte three-platter Winchester
equipped with thin-film read/write
heads, he says. This drive could
appear in late 1982 or early 1983, he
adds, noting that later versions
could be equipped with heads built
in-house, a project scheduled to get
under way in about two years.

A few enhancements to existing
products are due before that,
however. Scheduled for the third
quarter, Layer says, is a soft-
sectored controller for the 8533 and
a packaged subsystem comprising
the 60M-byte Winchester, a control-
ler and one of the company’s
75M-byte HCD-75 Ys-in. tape-
cartridge drives for backup.

Prices for these future products
have not been set, Layer says.
Prices for the 8431, the 8432 and the
8533 in quantities of 50 to 99 are
$1695, $1925 and $3745, respective-
ly, including the electronics needed
to read and write data, a data
separator and an ANSI interface
card.

Price of the 8400 series drives
with basic control electronics only
(what 3™ calls a drive module) is
$1100 in 50- to 99-unit quantities for
the single-platter 8421, $1375 for
the dual-platter 8422 and $2570 for
the 8523.

“38M is pricing its hardware very
aggressively,” notes one source,
comparing it to the 10M-byte SA1000
($1500 in quantities of 50 to 99
without a data separator but with
drive electronics). “They’re a late-
comer to the 8-in. market and they’ll
have to buy their way in.”

Layer disagrees. “We do not feel
we have to go that route to get
market share, and will not accept
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the lower margins typical of the OEM
business when it comes to selling
drives.” He says the company
anticipates that the as-yet-unnamed
disk-drive operation will operate at
the same margins as 3M’s other
divisions. “There is a definite
relationship between market share
and profitability,” Layer adds.
However, Andy Roman, a New-
ark, Calif., industry analyst and
publisher of Random Access Inter-
national newsletter, says, “There is
an inverse relationship between the
two. If 3M wants both at the same
time, they’re restraining them-

selves. They must set some
priorities since they're the new kid
on the block.”

Another West Coast analyst
agrees: “The concept of market
share and profitability misses the
point if you're starting from ground
zero like 3M is,” he says. “As part of
your strategic long-term planning,
then, you must be prepared to take
horrible margins for a finite period.”

Despite 3M’s initial pricing sched-
ule for its new drives, this
consultant cautions that, in the
past, “8M has never had any qualms
about raising prices if it had

Local area network links
ILCS Via custom interface

While the debate over network
standardization continues, competi-
tion to provide local area networks

for office-of-the-future applications -

keeps growing. Now, Corvus Sys-
tems, Inc., has entered the fray
with Omninet, a plan to link
personal pes into a 1M-bit-per-sec.
network via twisted-pair cables.

The San Jose, Calif., company
says Omninet will hook up to 64
Apple, s-100-bus or LSI-11-based
systems and peripherals over 4000-
ft. RS422 serial lines at a price less
than $500 per processor.

Key to Omninet, says vice
president of product development
Mark Hahn, is the transporter, an
intelligent interface board built
around a Motorola 6801 wp and a
Corvus-designed gate array chip
that handles direct memory access
functions. This custom chip is built
for Corvus by Interdesign, Inc.,
Sunnyvale, Calif. There is also a
Motorola 6854 serial controller chip
on board, as well as specific
processor interface circuitry that
matches the DMA and bus structures
of the processor to the network.

The transporter, says Hahn,
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implements the first four layers of
the International Standard Organi-
zation’s (ISO) seven-layer network-
protocol model. These four layers,
called the transport layers, provide
the means of moving messages
through the network. “All devices
on the network,” Hahn explains,
“must pass through a transporter.”
All network control is embedded in
the interface, he continues, reduc-
ing the number of 1/0 drivers needed

i

Omninet, Corvus Systems’ entry into local
area networks, features a custom-designed
intelligent interface board, says product
development vice president Mark Hahn,
(left), shown with Omninet project manager
Phil Belanger.

problems with profitability. Any

serious customer knows this.”
Layer, on the other hand,
believes that potential customers
for the new drives will look at other
considerations besides prices—
namely the performance enhance-
ments derived from the use of the
ANSI interface, for example, and the
higher reliability that he says flows
from other design features incorpo-
rated into the new hardware.
“We’ve priced these drives for
value,” Layer says. “If we deliver a
good product, it will pay for itself.”
—John Trifari

in the host while cutting the number
of cables necessary to connect the
nodes.

Omninet is a carrier-sensed
multiple-access (CSMA) network,
Hahn says. CSMA is a random access
scheme in which nodes are handled
on a first-come, first-served basis.
Some sources claim that such a
scheme poses serious drawbacks for
heavily loaded networks; messages
may collide frequently, reducing the
network’s efficiency.

Xerox’s Ethernet, also a csmaA
network, has a collision-detection
routine built in. However, Hahn
says Xerox has reported a collision
rate of less than one percent. For
that reason, and because Hahn
believes collisions will occur more
frequently in heavily loaded sys-
tems—not one of 64 nodes such as
with Omninet—Corvus did not
include collision detection. “Ether-
net is a very ambitious network,” he
says. “They put everything on it
they could think of.” Hahn expects
Omninet’s collision statistics to be
“at least as good as Ethernet’s.”
There is no full 64-node Omninet
running, but Hahn says that, so far,
collisions on the six-node network
being tested “have been extremely
rare.”

Omninet moves data in packet
formats, says Hahn. Packets do not
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Most small system users think all micro-
computers are created equal. And they're
right. If you want performance, convenience,
styling, high technology and reliability (and
who doesn't?) your micro usually has a price
tag that looks more like a mini. It seems big
performance always means big bucks. But
not so with the SuperBrain!

Standard SuperBrain features include: twin
double-density 5% drives which boast nearly
350,000 hytes of disk storage — expandable
to 10 megabytes. A full 64K of dynamic
RAM. A CP/M* Disk Operating System to
insure compatibility to literally hundreds of
application packages presently available. And,
a 12" non-glare, 24 line by 80 column screen.

*Fgistered rademark of Dighal Research, lnc

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.

r- INTERTEC
DATA
;J = SYSTEMS.

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

SUPEBRAIN




ONLY ONE OF THESE
COMPAGT DISK DRIVES
DELIVERS BOTH
29 YEARS OF
MEDIA EXPERIENGE
AND THE ANSI
INTERFAGE.

THE ONE FROM 3M.




DUCING 3M BRAND
DISK DRIVES.

family of 8" Winchester
offers you a unique combi-
ion of features—features that
' off in high-quality perform-
,reliability, and product migra-
in. 3M designed and built these
wes so that the features would
right for OEM applications—
rting with the media itself.

| WHAT MAKES THESE
| 3M DRIVES DIFFERENT
OM EVERY OTHER
SHESTER IN THE WORLD?

ptch® Brand media. An industry
o1 for over 25 years. Its proven
‘mance is the cornerstone of
w fixed disk drives. The me-
is critical—it's precisely where
reliable data storage should

guarantee of this perform-
5 the thoroughly proven sur-
bricant called Lubyte™
helps protect against head
loss of data and computer

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

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

MIGRATION FROM 10T0 60
MEGABYTES AND BEYOND.

The third benefit the 3M Compact
Disk Drive family gives you is the
migration needed to keep up with
user demands. Migration that won't
dead-end your customers, or cost
them an arm and a leg to obtain.
The 3M 8431 drive offers a total
unformatted capacity of 10 mega-
bytes on a single disk, with 8649
BPI and an average track density of
219 TPI. The 3M 8432, with two
disks, delivers 20 megabytes, with
the same bit and track density. The
3M 8533 offers 60 megabytes on

three disks, with track

creased to 693 TPI. Modu
pandable, the drives o
your customers cost-e
creases in capacity fro
megabytes.

AIR SYSTEM.

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

AND OTHER OUTSTANDING
FEATURES.

Like microprocessor-controlled ro-
tary actuators (patent pending),
drive modularity, data separation
and direct track addressing, and
low power consumption. Right
now, these new drives are the only
ones that give you all of these fea-
tures in one 8" Winchester pack-
age. It's time to evaluate them
against the competition. For com-
plete information write to:
Compact Disk Drives
Marketing, Data
Recording Products
Division/3M,
223-5N, 3M
Center, St. Paul,
MN 55144.

[pe

" 3M Hears You...
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Introducing a new standard in 160 megabyte,
14-inch Winchester disk drives.

Replaces the CDC 9730, DEC RM80 and
others. Here is a new standard in 14-inch
Winchester disk drives — the Sapphire 160
from Tecstor. A 160-megabyte fixed disk
drive that is a direct replacement for
Control Data Corp.’s 9730, DEC's RM80 and
other high density Winchester drives. The
Sapphire 160 has an SMD-compatible
interface with execution of instructions
performed by microprocessor-controlled
electronics.

Available now. The Sapphire 160 s a
mature product, is in production, and is
available now. Utilizing up to four fixed
disks, the Sapphire 160 disk drive, with
6400 bits per inch and 600 tracks per inch,
can operate in non-air conditioned
environments. It is ideal for expanded
data storage with today’s new generation
of minicomputers.

In an ancient tradition. According to
Greek legend, the Sapphire gem could
preserve its wearer from envy, protect
against captivity and serve as the key to
understanding the sayings of the oracles.

Tecstor’s Sapphire 160 disk drive is in the
same tradition. It preserves vital data
records, it protects through specially
designed data security features, and it
can be a key element within an OEM
system.

Backed by experience. Tecstor was
founded by five principals who have
many years of experience in manufactur-
ing, engineering and marketing peripheral
products, especially Winchester disk drives.
They are committed to the OEM market-
place. Dedicated to providing the high
quality products and responsive support
and service that OEM’'s expect. And, as a
new company, Tecstor has substantial
capital financing through a number of
blue chip venture capital firms. And,
Tecstor has a 32,000 square foot manu-
facturing facility to handle the most
demanding production requirements.

To find out how Tecstor’s Sapphire 160
can be your new standard in Winchester
disk drives, call or write today to arrange
for an OEM evaluation unit.

TECSTUR

“We have the experience”

16161 Gothard Street, Huntington Beach, CA 92647
(714) 842-0077
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Iini-Micro World

have to have the same length, but
they cannot be longer than 2K
bytes, he adds.

The first Omninet transporter
boards are aimed at Apple 1I and
Digital Equipment Corp.’s LSI-11
machines. Hahn says other interfac-
es will follow by the end of the year
and will include boards for the
TRS-80, Atari, Commodore PET,
Altos and any $-100-based system.

Omninet is also available for
licensing, Hahn points out. Corvus
has inked the first such license with
systems builder Onyx Systems,
Ine., San Jose, Calif. An Onyx
source says Omninet will be
available on the company’s 16-bit
8000 systems for Onyx-to-Onyx
networks by the end of the third
quarter.

Onyx and Corvus will work
jointly to develop the c8000
transporter, says the source, which
will be available from Onyx. No
price has been determined. The
source adds that Onyx will design
the upper layers of the IS0
protocol—the so-called user layers
that allow the user to interface to
the network. ‘“These are the
trickiest issues,” says the source,
because they involve the system’s
operating system software.

Onyx’s C8000 is a UNIX-based
machine, he points out, adding that
UNIX is “ideal for network environ-
ments.” Whatever Onyx does about
the user levels, the source con-
cludes, the company will design the
software to be transportable to
other networks.

Omninet arose from Corvus’s
involvement in providing mass-
storage systems to small, up-based
machines. The company’s first
network-like product, introduced in
late 1980, was Constellation, a
back-end system that linked 64
processors to Winchester-disk
drives over flat cables. “When your
customers are paying about $1000
for a cPU and more than $5000 for
disk storage, they ask, ‘How many
CPUSs can we attach to that disk? not

MINI-MICRO SYSTEMS/June 1981

vice versa,” Hahn says. “We knew
we had to share our disks, but we
knew that we needed better
communications, too.”

Hahn says that Corvus examined
Ethernet but saw some fundamen-
tal problems with it, such as the
high price of coaxial cable. Further,
he explains, the transceivers are
expensive, and Ethernet's trans-
mission speeds—10M bps—are too
fast for the kinds of processors
Corvus intended to network.

. “The office of the future has to be
inexpensive,” Hahn declares. “We
think it’s important that a customer
be able to go into a local computer
store and buy a processor and the
hardware to install a network

without having to undergo massive
reconstruction of his offices.” Twist-
ed-pair cable is inexpensive, says
Hahn, and installation is trivial.

Hahn does not think Corvus is
guilty of proliferating one more
network. “We see no competitive
network for personal systems now.”
Moreover, he claims, “we’re very
similar to Ethernet.”

Omninet transporters are priced
at $495 for Apple and S-100
systems, and $750 for LSI-11s. An
interface to link Corvus’s disk
subsystems to Omninet is $990.
Hahn intends to offer gateways to
Ethernet, 1BM’S SNA and other
networks by next year.

—Larry Lettieri

Xerox’s ‘Star’ shines
on professionals

Citing a higher return on invest-
ment for personal work stations
geared toward business profession-
als than for those designed for
executives, Xerox Corp. has aimed
its new Star 8010, a mulifunctional
office-information terminal, at the
white-collar segment.

Other companies, including 1BM
and CPT Corp., have addressed the
office-automation market with prod-
ucts intended for secretaries, while
Prime Computer, Inc., and others
offer systems for executives and
managers. Xerox intends to address
those two groups, but is betting
heavily with Star that business
professionals are a crucial market.

Star represents the largest R & D
investment by Xerox to date, says
Don Massaro, president of the
company’s Office Produets Division
in Dallas. The division is the focal
point for Xerox’s entry into the
office-automation market, and its
entire sales force is dedicated to
systems for large customers. “Star
is a major cornerstone of Xerox’s

strategy. Products of this class will
form the cornerstone of the entire
office-automation industry,” claims
Massaro.

It is, perhaps, fitting that the
fruits of the company’s largest R & D
expenditure, which took eight
years, are dedicated to individuals
who, Xerox claims, by virtue of

Xerox’s Star information work station
includes ease-of-use features such as the
“mouse” cursor controller (shown below
keyboard) and on-screen pictorial icons,
which give users easy selection of system
resources.
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Announcing The

To Our
Minicompu

THE POINT 4 MARK Ilil MINI-
COMPUTER IS THE IDEAL SYSTEM
FOR THE FIRST-TIME BUYER
WHO WANTS THE POWER OF A
MULTI-TERMINAL MINI AT MICRO
PRICES. FURTHERMORE, THE POINT
4 FAMILY CONCEPT OFFERS
MAXIMUM FLEXIBILITY FOR A
GROWING BUSINESS.

SOFTWARE FEATURES

The MARK Il is an important step in
POINT 4 Data’s strategy to provide a
family of software compatible
computers. Our latest arrival is fully
compatible with the IRIS operating
system, Business BASIC, and the

extensive library of IRIS and Point
4-compatible applications software.
Even more important, all programs
developed for the MARK Il will be
completely transportable to the MARK
IV, MARK V (previously known as the
Point 4 minicomputer), and MARK VIII*
systems.

HARDWARE FEATURES

Like its big brother, the MARK V, our
new addition has been designed to
provide you with the freedom to select
from a wide range of commercially

*To be introduced mid-1981.
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Latest

Addition

Growing
er Family!

available peripheral devices. The
MARK Il features a 600 nanosecond
cycle time, up to 64 KBytes of RAM on
the same PCB with the CPU, and a
revolutionary new Peripheral Interface
Board (PIB). This PIB is equipped with
a built-in 4-port multiplexer, an
integrated SMD/CMD disc controller
for both Winchester and conventional
disc drives, and a microstreamer tape
controller for back-up.

The processor, memory, multiplexer,
disc controller and streamer interface
with chassis and power supply weigh
in at $5500. With up to 40% OEM
discount, that’s less than you’d pay for
some disc controllers alone!

MINI-MICRO SYSTEMS/June 1981

We’re mighty proud of our new
arrival. Just fill in the coupon below and
we’ll send n—
you all
the vital

statistics.
Or, call
Ginnette Atwood at (714) 754-4114.

POINT %!
wu’
DATA CORPORATION
2569 McCabe Way
Irvine, CA 92714

(714) 754-4114

The Partnership Company e d

I'm interested in your growing family.
Please send information on:
(] POINT 4 MARK Il [J POINT 4 MARK V [ IRIS

[ Applications Software [0 Product Catalogue

Name

Title

Company

Address

City, State, Zip

Phone ( )




their numbers and high salaries,
account for about 80 percent of the
cost of office work. Professionals
including engineers, accountants
and analysts process ideas,but they
may not want to type or to learn
how a computer works. Output from
these people, who earn between
$2000 and $5000 a month, includes
reports and documentation.

Xerox claims that some of those
individuals’ work is lost because of
time-consuming office procedures.
“We are limited in the amount we
get from these people by the
amount of work that can be
squeezed through typists or the art
department,” says OPD vice presi-
dent David Liddle.

Star is viewed as a system
product that combines computing,
text-editing, graphics and communi-
cations functions. The system can,
for example, produce a report that
includes charts and text. It can
work on Xerox’s Ethernet local area
network, which is installed in about
five commercial locations, and with
other Xerox products on that
network, enabling users to access
each other’s information.

Designed as part of the 8000
network system, which was an-
nounced last November (MMS,
January, p. 14), Star includes a
two-page desk-top display, key-
board, processor and a cursor
control device called a mouse, which
was developed by Stanford Re-
search Institute. It incorporates a
Xerox 8000 16-bit processor with
192K bytes of main memory. Two
models are available: the 8011 with
a Shugart SA1004 10M-byte, 8-in.
Winchester-disk drive, which holds
6M bytes for users, and the 8012
with a Shugart SA4008 14-in.
Winchester that stores 29M bytes.
Each model has a Shugart SA850
double-sided, double-density, 8-in.
floppy-disk drive that holds 1.2Mm
bytes. Each model also contains an
internal controller and the cabling
needed for connection to the
10M-bit-per-sec. Ethernet network.
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text and descriptive graphics.

Price of the standard 10M-byte
drive version is $16,595, including
basic software. Large-volume dis-
counts will exceed 20 percent, the
company says. Printers are priced
separately.

The terminal’s display and mouse
cursor controller promote intuitive
thought by a user. The 10.6- X
13.6-in. display includes icons—
pictorial representations of common
office objects, such as in- and
out-baskets. A user can select an
icon to initiate a function. For
example, he points to an out basket,
and that action sends a document on
an electronic mail system. Instead
of walking to a file cabinet to search
for a report, the user can open the
electronic file drawer by pointing to
the icon. A contents list appears on
the screen, a folder can be selected,
and the document can be accessed.
A total of six documents can be
displayed simultaneously.

Liddle explains that professionals
would rather point to and select an
object, using the mouse, than type a
series of instructions on a keyboard.

The Star’s two-page display screen helps create a document that mixes

The mouse is approximately the size
of a cigarette package, with two
buttons on the top and a ball-
bearing assembly on the bottom. It
literally makes Star a desk-top
system, because the mouse must be
moved on a desk-top surface.

The ball-bearing assembly in-
cludes encoders in two dimensions,
so that vertical and horizontal
movements can be tracked and
translated onto the display screen,
Liddle says. The mouse can address
each of the 800,000 points in single
bits on the display screen. Two
signaling buttons, select and adjust,
locate an icon on the screen or a
word or paragraph to be located or
moved. Lines on pre-drawn charts
can also be lengthened or moved,
and graphics and text can be
intermingled. The terminal also is
set up to use color displays later.

Using the system’s graphics
requires a versatile cursor move-
ment like the mouse, says Amy
Wohl, principal at Advanced Office
Concepts Corp., a Bala Cynwyd,
Pa., office-consulting firm. She says
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How to put
a system together
by tomorrow.

MANAGER'S
DILEMMA NO.2

MOSTEK.

You can reduce

the time lag between

an idea and its execution with
Mostek MD Series STD-Z80 BUS
modules. In this system compo-
nent approach, your engineer se-
lects the functions he needs—
CPU, memory, I/0, etc. Then, he
inserts the compact STD-Z80

BUS modules into a card cage.
Redesigns are as easy as adding,
exchanging, or deleting modules.
Our broad software line fur-
ther speeds the design cycle. A
real-time multi-tasking execu-

STD-Z80 BUS
microsystems.

tive is available. And a CP/M* "I’:he Gag-ﬁ
compatible operating system. P ot
And a new Process BASIC that @ff@ﬁtlve @d.g@f“e

(© 1981 Mostek Corporation *Trademark of Digital Research Corp.
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Prototype with

is a development system
and a stand-alone executive.
And now, more than ever,
STD-Z80 BUS boards are the cost-
effective edge. Because we've
just reduced prices an average
of 30%! Delivery is from stock
through your Mostek distributor.
We also offer OEM discounts,
a one-year warranty, and more.
Get all the facts today. Because
you never know when you'll
have to put a system together
by tomorrow. Contact Mostek,
1215 West Crosby Road, Carroll-
ton, Texas 75006; (214) 323-1829.
In Europe, phone Mostek
Brussels: 762.18.80.

MOSTEK®™ and MD Series are trademarks of Mostek Corporation



Some environments
for bubbles.

Intel introduces the iISBC 254™ Bubble Memory
Board. The non-volatile Multibus™ memory system
that goes where disks and tapes can’t go.

All in time for today’s designs.

Bubbles store data in environments
that bewitch storage devices such as
disk and tape drives. That's because
as solid-state devices, bubbles are
unaffected by the heat of a factory
floor, the roll of a ship or the dust of
the desert wind. Since all that moves
is information, bubbles aren't plagued
with the wear and tear and related
maintenance problems of electro-
mechanical devices.

They're non-volatile, so you don't
have to worry about battery back-up.

And because bubbles pack 1 million
bits of data in an area less than

100 square centimeters, they can
boost the performance of a portable
data logger, as well as an in-house
numerical control system.

Kindle your productdevelopment
Now there’s a fast, easy way for you

to capture these advantages in your
products: the iISBC 254 Bubble
Memory Board. It puts from 128K

to 512K bytes of Intel's 7110 bubble
memory—complete with controller

and support circuitry—on a 12 x
6.75-inch Multibus board. That's the
same bubble memory and controller
that's already storing data onboard
ships and on factory floors. Al
pretested. And ready to run in your
system today.

When you slip the iSBC 254 board
into your Multibus-compatible
chassis, it operates like any other
microcomputer mass storage system.
You choose from several |/O modes,
including Direct Memory Access.

You access data in a flash—several
times faster than you can with a
floppy. And move it at rates up to

50K bytes per second.

Add fuel to the fire

What's more, you can complement
the performance of the iSBC 254
board in your system with any of a
wide variety of Intel® Multibus boards




are a natural

Pricing for the iSBC 254"board tracks the
downward price curve of bubble memory
components.

and software products available
today. From 8- and 16-bit single-board
computers, to analog and digital 1/0,
to real-time operating systems, com-
plete with software drivers for bubble
memory. Or if you want to configure
your own board, you can start with
Intel's Bubble Memory Prototype Kit
(BPK72). It has everything you need
to tailor Intel's 1-megabit bubble
memory to your product.

Get the benefit of the
continuous price reduction
process

Like all of Intel's bubble memory
products, the iSBC 254 board bene-
fits from Intel’s bubble memory price
guarantee. By the end of 1981, the
price of the 512K-byte board will

be 34 percent lower than today’s
price on 100-quantity orders. After
that, price reductions will continue

tracking the downward spiral of
bubble memory component pricing.

Put your competition on

the back burner

The iISBC 254 bubble memory
system is available off the shelf today.
So you can start now to build the
bubble’s advantages into your
systems. Reduced service and repair
costs. Less preventive maintenance.
Data integrity in hostile environments.
And, as you do, you can open new
frontiers. Ahead of your competition.

Find out more about how Intel bubble
memory systems can help put you
ahead. Contact your local Intel sales
office/distributor. Or fill out the
coupon below and send it to: Intel
Corporation, Literature Department,
3065 Bowers Avenue, Santa Clara,
CA 95051. Or call our toll-free hot line
(800) 538-1876.

1

O I want to kindle my product MMS-6
development for bubbles. Have a sales
representative call me with quantity
price information on the iISBC 254
Bubble Memory Board.

O | want to find out more about bubble
components and boards. Rush me a
copy of the Bubble Storage Data
Catalog by first class mail.

[ | want to tailor bubble memory to my
unique system configuration. Rush me
information on the BPK72 Prototype Kit
and the BPK70 Production Kit by first
class mail.

Name

Title/Organization

Address

City/State/Zip A,

Telephone ( [JETIEENL® o

Application ___ e e N )

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

= ® >
l delivers
solutions




the mouse is clumsy to use,
however, and variations for input
might include a joystick, golf ball or
CAT (capacitance activated trans-
ducer), a touch membrane typically
located next to a keyboard. Wohl
likes the idea of icons, but says they
belong on a different product. “The
inherent attractiveness of the icon is
for infrequent users,” she says. And
the icons’ simplicity is not insulting
to users’ intelligence because pic-
tures transmit information more
quickly than words do.

Wohl says Star is not a manage-
ment work station because it is too
expensive and complex for general-

purpose management use. She says
its most appealing use may be with
other 8000 series devices, specifical-
ly the high-resolution 8044 printer.
The model 8044 print server
includes the file server’s processor,
disk storage, keyboard/display and
a 12-ppm, 300-dpi laser printer.
The Star also can access a
communications server for inter-
and intra-Ethernet communica-
tions, and a file server electronic
filing cabinet that can be used for
electronic mail. The filing cabinet
includes a high-speed processor
terminal and choice of disk drives.
Star terminals also can accept and

Display

)

Xerox 8010 Star information system
Xerox 8011

Character Keyboard
printer
= !
— D —

Communications
TTY '

3270 emulation

Ethernet

File server

WL

Keyboard

=m

Xerox 8000 NS processor
10M bytes
E Xerox 8012
— > Print server
>
Display —E —
Mouse
Expanded
storage T

29M bytes

Xerox 8000 NS processor

[ Communications
server

Two Star models—the 8011 and 8012—are designed to access other Xerox 8000 products
for use on the Ethernet network, such as the print server, communications server and file
server, which can act as an electronic mailbox.
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produce information formatted on a
Xerox 860 word processor.

The print server can duplicate
whatever appears on Star’s screen,
including additional typefaces from
8 to 24 points, equation symbols,
charts, diagrams and other sym-
bols.

Star’s ease of use is partially the
result of Xerox’s extensive tests of
users’ needs. Star was tested
in-house over the last eight months.
Using video tapes, Xerox modified
human-interface problems so that
the system can be used within 20
min. A user can gain proficiency
with the system within four hours
using a self-training program.

The difference between Star and
its predecessor Alto is that the
application and software packages
developed on Alto, based on users’
reactions, were not developed in an
integrated way, Liddle says. Star
represents the integration of user-
driven applications.

Standard software included in
Star’s base price includes text
editing, graphics, electronic mail,
filing, printing on the 8044 print
server and aids. Optional software,
priced separately, includes records
processing, equations, data-driven
graphics, foreign languages, a
spelling checker and an office-
oriented programming language,
called cusp, that was developed by
Xerox. With cUsP, a user can write
simple arithmetic relationships be-
tween fields on the screen, so that
they can be added, subtracted,
multiplied or divided. Using the
bit-map display, foreign language
keyboards can be represented
on-screen.

Communications, including 2770,
2780, 3270, and TTY or VT-100-like
terminal interaction, are priced
separately. One window on the
two-page display serves as the
emulator to TTY or 3270, for
example, requiring no change to
host software. All terminal emula-
tors will be available by the first
quarter.
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When You Have To Face A Deadline
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Arm Yourself With Pascal/MT+®

AND OUR EXCLUSIVE SPEEDPROGRAMMING PACKAGE™

You know what a monster a deadline can be if
you have to face it without the proper tools. Arm
yourself with an integrated set of programs,
designed from the beginning for productionuse, all
tuned to the single goal of producing reliable
software. The Pascal/MT+ System features our
native code compiler, interactive symbolic debug-
ger disassembler, linker, and SpeedProgramming

ackage.

The SpeedProgramming Package isanintegrated
set of tools which allows you to create Pascal/MT+
programs, check them for correct syntax and
undefined identifiers, format them to display flow
of control, and do this all within the editing
environment before you ever invoke the compiler.
Programmers like SpeedProgramming because it
frees them from the time consuming chore of
repeated compilations to correct simple syntactic
and typing errors. Managers find that Speed-
Programming improves productivity, thereby
reducing development costs. SpeedProgramming
combined with our field tested Pascal/MT+ package
gives you a well deserved, comfortable, powerful,
interactive programming environment in which to
create your professional quality software. Your
products demand production quality tools. Order
Pascal/MT+ with SpeedProgramming today!

The Pascal/MT+ System:
Compiler: Generates ROMable Native Code
e Complete ISO Standard (superset of Jensen &
Wirth)
e Powerful Extensions Include:
e Modular Compilation
e Direct production of binary relocatable
modules
e Dynamic strings
e Chaining

CIRCLE NO. 16 ON INQUIRY CARD

Powerful Overlay system

Address and Size returning functions

Bit manipulation (test, set, clear, shifts)

Byte manipulation (high, low, swap)
Imbedded assembly language

Easy linkage to external assembly language
Full NEW and DISPOSE procedures

Direct access to 1/0 ports

Fast floating point, both software and AMD
9511

e Accurate 18 digit BCD (fixed point, 14,4)
¢ Include files
e Hex literal numbers
e And more. .

Linker

- ?ombmes relocatable modules into executable
iles

e Can generate Hex format for use with PROM
programming

Interactive Symbolic Debugger

* Variable display

* High-level breakpoints by procedure/function
name

e Tracing/single step by Pascal statement

e Procedure/function entryandexit traceavailable

Disassembler

e Combines a relocatable module with its listing
file to produce interleaved Pascal and approx-
imate assembly language code

The SpeedProgramming Package™

Screen Editor

e User configuration

e Standard random cursor movement, file access,
search and replace, insert, delete, exchange, etc.

e Structured language editing features such as
automatic indent, line adjustment, reading from

/ MT Micro SYSTEMS \
1562 Kings Cross Drive

and writing to a file, block text insertion and
duplication

* Requires:
24 X 80 CRT (or larger), ASCII Keyboard (7 bit
data), random cursor addressing

Interactive Syntax Scanner

e Finds syntax errors in text being edited

e Enters SPEED, puts cursor at error, prints error
text

Variable Checker

e Catches undefined and mis-spelled variables
before the compiler is invoked

On-Line Reformatter

e Beautify programs in seconds

e Clearly show structure and program flow

Source Code Management Tools

e Automatic Modification Log and Backup utility
program

Pricing
All systems include the SpeedProgramming

Package

Available now

o BOBATBUBBITZE0 ;.- - < voip vl Price $475.00
56K Min CP/M-80
Compiler requires 150K bytes disk storage
SpeedProgramming Package requires 110K
bytes disk storage

Coming soon

S1808618088. . o s e Price $800.00
CP/M-86 or 86-DOS or RMX-86

* 8080/Z80 cross compiler ........ Price $650.00
hosted on CP/M-86

o BOORRE o ey 5, 4 Price (to be announced)

Initially cross compiler
Resident compiler to follow

Available on 8" (3740) single density
Contact distributors for other formats

Cardiff, California 92007 (714) 755-1366

FOR: 8080/8085/280/8086/8088/68000
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DIGI-DATA VALUE MEANS:

COMPUTER COMPATIBLE
TAPE SYSTEMS THAT START AT

Digi-Data’s complete line of reel-
to-reel magnetic tape systems
“includes a version for your need.
Reel size from 7" to 10.5"...tape
speed from 12.5 ips to 75 ips...
imbedded NRZI, PE or dual den-
‘sity formatter...all the controls
you need for computer opera-
tion. And any one of those drives
can be interfaced to your com-
puter...be it LSI-11, PDP-11,
NOVA, Eclipse, HP 2100 or
HP 21MX.

*Single unit price. Attractive OEM discounts available.

54550*

But the real clincher for Digi-
Data value is cost. You pay up to
65% less for Digi-Data tape sys-
tems than you would the equi-
valent system from DEC, Data
General or HP. And there are
over 15,000 drives with satisfied
users in the field to prove our
units are just as good.
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Don’t forget that Digi-Data
makes the value leader in RS-232
compatible printers, too. So take
advantage of Digi-Data value.
Contact us at

DIGI-DATA
CORPORATION
8580 Dorsey Run Rd.
Jessup, MD 20794
d (301) 498-0200

TWX 710-867-9254
BN ...FirstIn Value




The first Star installation is
scheduled for July, and deliveries in
32 metropolitan areas in the U.S.
will begin in September. An
enhanced customer programming

Iini-Micro World

language for automatic updating of
records and reports, and additional
software, will be available next
year.

Three other announcements are

Micro-Winchester subsystem
is Multibus-compatible

What may be the most unusual
application of a micro-Winchester-
disk drive to date will be available
this month when Anova Corp.
starts delivering its Cardisk model
1/2105. The storage subsystem
sandwiches a 5%i-in. Winchester
between two Intel Multibus-
compatible controller boards that
will handle two hard disks, four
floppy-disk drives and two ¥a-in.
streaming tape-cartridge drives.
The modular unit, say Anova
executives, plugs directly into a
Multibus card cage and provides as
much as 20M bytes of hard-disk
storage, 4M bytes of floppy-disk
storage and 40M bytes of tape
storage.

Dale Williams, CEO of the
Oakland, Calif., firm, says the
model 1/2105 is the first in a series
of Multibus-compatible modular
subsystems from his company.

The Cardisk package occupies six
slots in a standard Multibus card
cage, says Williams, although only
two slots are needed for the
electrical connections. The unit is
approximately 4.2 in. wide, he adds.

The 1/2105 uses the Seagate
6.38M-byte ST506 or the new

thin-film-head, 12.76M-byte ST512.
Moreover, the device will accommo-
date single- or dual-density 5%- or
8-in. floppy drives, plus an Archive
Corp. Ya-in. streaming tape-
cartridge drive.

The electronics to handle these
devices are contained on two
Multibus-sized boards that fit on
either side of a specially designed
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chassis that holds the Winchester.
Handles on the chassis allow field
installation of the module.
Anova president David Wyland
says the controller boards use a
conventional pp, which operates in
two modes.

One handles error

Anova Corp.’s Cardisk model/ 1/2105
sandwiches a 5v-in. Winchester between
two Intel Multibus-compatible controller
boards that will handle two hard disks, four
floppy-disk drives and 's-in. streaming
tape-cartridge drives.

expected this year. Industry ob-
servers speculate that a lower
priced terminal and intelligent
typewriters will be among them.
—L. Valigra

detection and correction, command
decoding and other typical control-
ler functions. The other is a
microprogrammed mode for disk-
drive data messages and Multibus
DMA transfers, says Wyland.

The controller meets IEEE’s new
Multibus standard for memory
addressing, Wyland continues.
Therefore, the device can handle
16-, 20- or 24-bit addressing
schemes. The system also includes a
capability for a second Winchester,
Wyland says, but that drive will not
be a part of the plug-in package.

Williams doesn’t foresee prob-
lems with the physical requirements
of the module. “Eight, 10, 12, even
20-slot chassis are not unusual
today,” he says. The average
chassis size is about 15 slots, he
adds. “Besides eliminating separate
controllers for Winchesters, flop-
pies and tapes,” Williams claims,
“the device adds 10M bytes of
storage.”

Deliveries are slated to begin this
month, says Williams. Price for the
1/2105 is $3000 in OEM quantities.

—Larry Lettieri

ADDS, Televideo unveil
low-cost dumb terminals

With two of the top three dumb
CRT terminal manufacturers intro-
ducing products at prices well below
the industry average, a new floor in
low-end terminal prices may be
developing. Both Applied Digital
Data Systems (ADDS), Hauppauge,
N.Y., and Televideo Systems,
Sunnyvale, Calif., recently an-
nounced offerings for less than $700.

First on the market in March, the
ADDS Viewpoint sells for $650, in
single-unit quantities. Televideo’s
910, announced in April and shown
at Ncc, sells for $699. Both
terminals are commodity items
aimed at low-end office applications.

As one ADDS spokesman says:
“The market is ready for a terminal
like Viewpoint with all the
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small-business systems, time-
sharing and pes being installed
every year.”

The LsI-based Viewpoint termi-
nal offers a 12-in. tilting CRT screen,
which can display 1920 characters in
24 lines of 80 characters each, and is
available with an optional $15
anti-glare filter. A Selectric-style
removable keyboard, attached to
the CRT via a coiled cable, provides
cursor control, a numeric pad and
three function keys generating six
codes. Viewpoint offers speeds as
high as 19,200 bits per sec. and has a
10,000-hr. MTBF, according to ADDS
spokesmen.

Televideo’s 910 pp-based terminal
features a 12-in., non-glare, etched
CRT screen, which eliminates the

ADDS’ Viewpoint terminal, designed for
high-volume applications, offers a movable
keyboard with numeric pad and sells for
$650.

need for “distorting” glare filters,
company sources say. Like the
Viewpoint, the screen displays 1920
characters in 24 lines. An attached
non-movable upper- and lower-case
keyboard contains cursor control
keys, a numeric pad and 11 function
keys. With speeds as high as 19,200
bps, the 910 is switch-selectable to
run ADDS, Lear Siegler and
Hazeltine programs.

Lear Siegler Inc., rated as the
leading low-end terminal manufac-
turer in terms of units shipped, has
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no terminal on the market priced
competitively with the Viewpoint or
the 910. The company’s lowest
priced product, the ADM 34, sells for
$895, in single-unit quantities. “The
new terminals are bound to cut into
a certain amount of our business,”
says Del Bridge, manager of dealer
and distributor accounts at Lear
Siegler. Although Bridge says that
his company is “always devoting
research to the development of low-
priced products,” he adds that such
a product would not replace the
hot-selling ADM 3A.

“There are certain high-volume
applications where people stay with
a system because of its high
reliability,” Bridge says. The ADM
3A has an 18-month MTBF.

Gordon Hope, product manager
for the ADDS Viewpoint, attributes
the terminal’s low price to system
design and vertical integration.

By reducing the logic to 11 chips,
including the custom-designed video
controller, and by combining the
video control and power supply
circuitry on one board, he says,
ADDS was able to cut its testing and
manufacturing costs.

The video control chip, manufac-
tured by Standard Microsystems,
Hauppauge, N.Y., works with a
Zilog z8 pp to translate data from a
host computer into signals that
drive the CRT monitor and display
characters.

Hope adds that his company can

further reduce costs by producing
all of Viewpoint’s components—
transformers, plastic molding,
circuit boards and monitors—at the
company’s Draper, Utah, manufac-
turing facility. Those pieces are
assembled at the company’s Long
Island plant.

“People were shaking their heads
wondering how we could produce
this product at such a low price and
make money on it,” says Hope. “The
Draper facility is the answer. We
make virtually everything.”

Richard DuBridge, executive vice
president at Televideo, says that
economics of scale and partial
off-shore assembly aid in lowering
the 910’s price.

“We buy parts and chassis in the
millions and then mass-produce the
terminal on an assembly line that is
a paragon of the industry,” says a
company spokesman. The chassis,
screen and screen electronics are
built in Korea at a Televideo-owned
facility and then shipped to the
company’s Sunnyvale, Calif., plant
for assembly with the logic key-
board electronics.

While Televideo spokesmen de-
cline comment on how many 910
units the company expects to ship
this year, ADDS hopes to ship 30,000
Viewpoint units and, company
sources say, has received distribu-
tion orders for more than 5000. Both
terminals are available with OEM
discounts. —Frank Catalano

H-P offers low-cost

desk-top system

Five years after Hewlett-Packard
Co. introduced its HP 9825 desk-top
computer, the company is offering a
new version of the popular device.
At the same time, the firm’s Fort
Collins, Colo., desk-top computer
division is introducing enhance-
ments to its HP 9845 desk-top
series.

Like other 98253, the new 9826A
is aimed at the scientific and
engineering computation and
graphics markets. However, H-P
officials say, the new desk-top
computer is geared to individual
users and sells for less than $10,000.

The 9826A represents a first for
H-P, in that it is the company’s first
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“Quantum 8-inch Winchester drives are

setting a new industry standard?’

Lowest cost-per-megabyte.
Quantum Q2000 disk drives are
your most affordable way to up-
grade from floppy disk to Win-
chester reliability. Because we
designed every part, every func-
tion to give you highest quality
at the lowest cost-per-megabyte
in the industry.

Four times the capacity.
Choose from our 10, 20, 30 and
40 megabyte versions. That's up

to four times the capacity of lead-
ing 5 and 10 megabyte 8-inch
Winchester drives.

Full compatibility.

Interface, power supply and
mounting requirements are fully
compatible with industry-standard
Shugart SA1000 fixed disk drives.
There’s no need to alter your
basic system design when you
upgrade to the Q2000.

Higher performance.
Average access timeis up to 28%
faster than the Shugart SA1000.

To stay competitive in today's
exploding market for low-cost
computer systems, you need to
know about Quantum 8-inch
Winchester drives now. For de-
tails, call Bob Teal, Quantum
Corporation, 2150 Bering Drive,
San Jose, CA 95131, phone
(408) 262-1100.

Qunmum Driving down the cost of quality.

o

Rotary moving coil
actuator provides
higher track density

Optical track

position encoder

provides accuracy

better than 1 micron
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Identical mounting
to 8-inch floppy &
SA1000 disk drives

Average access
time:

50 msec

(10 Mbyte Q2010)
65 msec

(40 Mbyte Q2040)
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5 megabytes per
disk surface

10 megabytes per
disk

345 tracks per inch

10, 20, 30 or 40
megabyte capacity

Temperature
compensation
servo gives direct
feedback from disk
surface for
MIiCroprocessor-
controlled track
positioning
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BUMPER CROP

8-inch Winchester Multi-User Systems. Now In Volume-$8,500.

Altos is delivering the cream of the
crop with their new 8-inch multi-user
Winchester disk systems. They're
freshly packed with the quality
features you expect from Altos, and
at a price you expect from Altos,
too—just $8,500.

Pick from two fully integrated
systems, each packaged in our new
compact, stylish cabinet suitable for
either rack mount or table top
applications. You get 10 MBytes of
reliable on-line storage in our 8-inch
Winchester drives. Then for system
back-up storage, you can select from

4 Users

Networking

Floppy Disks:
.5Mb-1Mb
Mag Tape: 17Mb

Winchester Disk:
10Mb

SYSTEMS PICTURED:
ACS8000-10 (10Mb HD + 1 floppy) $ 8,500
ACS8000-10/MTU (10Mb HD + DEI Mag Tape) $10,990

either 8-inch, single or double-sided
floppy drives (ACS8000-10 and -10D)
or a %a-inch magnetic tape drive
(ACS8000-10/MTU). And for powerful
performance, all of these Z80A*based
systems come complete with 208K
of RAM and 6 programmable serial
ports, ready to support four users.

Here's the most bountiful
selection of systems and capacities in
the field from the company that
knows how to deliver quality systems
in the volumes that OEMs need to
stay competitive.

And Altos supports these
systems with a broad software
selection including the three industry
standard operating systems—CP/M,
multi-user MP/M** and OASIS'.
These operating systems support
seven high level programming
languages: BASIC, FORTRAN, COBOL,
PASCAL, APL, PL/1and C. Also
available are comprehensive
communications packages: ASYNC—
Altos-to-Altos, BISYNC—Altos-to-
mainframe and full networking with
CP/NET. All are designed to run on a
high speed 800 Kilobaud networking
channel—standard with every
system.

The ACS8000-10 Winchester
systems join our growing family of
field-proven products. In just three
years, more than 8,000 systems
have been shipped to an OEM
customer-base.

Get to market fast. Harvest
your 8-inch Winchester system direct
from the heart of Silicon Valley. Call
or write today for specific product
information and OEM pricing. Altos
Computer Systems. 2360 Bering
Drive, San Jose, CA 95131, (408)
946-6700, Telex 171562 ALTOS SNJ.
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Packed with
Fresh Ideas

COMPUTER SYSTEMS

*Z80A is a registered trademark of Zilog, Inc

**CP/M and MP/M are registered trademarks of Digital Research. Inc
TOASIS is a registered trademark of Phase One Systems. Inc
tdatapro is a registered trademark of Datapro Research Corp.

© 1981 Aitos Computer Systems



THE MOST INCREDIBLE
LITTLE WORKER

The Zenith Z89 sub-compact: a dual Z80
microcomputer, a video terminal, and a
floppy-disk drive . . . all in a single, desktop
stand-alone.

The Z89: a subcompact microcomputer that
needs about as much space on a desk as a portable
TV set.

And needs about as much technical training to
operate. Because the Z89 uses the industry-
standard CP/M ™ operating system, it accepts a
vast variety of existing software. Most microcom-
puter programmers already know it, and anyone
trained onlarger systems adapts to CP/M*ina
flash. The Z89 also uses standard, currently availa-
ble software on both 5%" and 8" floppy disks, yet
is capable of more sophisticated operation using
extended languages such as Microsoft BASIC,
COBOL, FORTRAN, and PASCAL.

The keyboard follows the standard typewriter
format, with every touch of a key confirmed by an
audible click. Numbers are duplicated in calculator
format, with up to 18 decimal-place accuracy. And
the large-capacity non-glare video display is easy
on the eyes.

The Z89is a sub-compact desktop unit witha
memory of up to 64K bytes of RAM—more than
enough for word processing, accounts payable,

NEXT TO YOUR SECRETARY
CAN SIT RIGHT
NEXT TO YOUR SECRETARY.

accounts receivable, inventory control, and many
other business, scientific, and technical applica-
tions . . . without a zillion different cords hanging
out of the back.

And now, for you tech-spec freaks, some impor-
tant jargon regarding standardization and
flexibility:

Disk data: Choice of internal or external storage, or combi-
nation; 100K to 2.5 megabytes. 5%" flexible drives (standard
10-sector hard-sector media, single-side single-density) for
lowest media cost. 8" disk drives (double-side double-density) for
greater storage; also standard IBM single-side single-density
format for exchanginﬁda!a with other computer systems.
Availablein either 48K or 64K systems.

Zenithis a boot-loaded RAM system, soit can accommodate the
latest software on the market, and anything new that's likely to
come alongin the future. Twin serial input/output ports let you
interface with just about any printer or modem on the market —
handy whether you already have them now, or want to add themin
the future. And with five different Zenith models, from a basic 48K
no-disk-drive, to built-in 5%" or 8" single or double disc drives, you
can put together 18 different configurations . . . which means you
can design a system to fit your exact job, rather than force your job
to fit asystem. In other words, the Z89's capabilities make the
microcomputers with the cute names look like toys

Service? Available just about everywhere.

The Zenith Z89 . . . a highly reliable, highly
affordable, state-of-the art microcomputer for the
state of your business —whatever its size.

For the name of your nearest dealer, give us a call.

LEADING
EDGE.

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021.

1-800-343-6839.
In Massachusetts, call collect (617) 828-8150. Telex 951-624 .

SEE US AT THE COMDEX SHOW, BOOTH NO. 2630

DEALERS: For immediate delivery from our Inventory Bank™ and some of the most attractive margins in the industry, call toll-free.
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desk-top terminal to incorporate a
card cage into which additional
RAM, ROM or analog 1/0 boards can
be inserted for expansion, says
Fred Bode, marketing manager for
H-P’s desk-top computer division.
The company plans to make several
1/0 cards available, including a
16-bit parallel general-purpose 1/0
card, an RS232C card, a BCD digital
1/0 interface card and a DMA
controller card for two channels of
1/0 transfers. An IEEE-488 (HP-IB)
interface is standard.

The system uses a Motorola 68000
wp, which, H-P officials say,
contributes significantly to the
9826A’s performance. The 9826A
comes with 64K bytes of read/write
memory, expandable to 512K bytes.
A built-in, 264K-byte, 5¥s-in. floppy-
disk drive is standard. Bode says an
external 5%4-in. Winchester-disk
drive will be available later.

The 7-in. CRT terminal displays 25
lines of 50 characters, plus graphics.
Bode says, “The graphics are
intended for data display, and are
not aimed at solving design-type
problems,” a feature of H-P’s large
desk-top machines.

A rotary-control knob on the
keyboard permits scrolling of the
screen data, program interrupt,
cursor control and graphics draw-
ing. It can also control external
instrumentation, says Bode.

Languages available include a
choice of a BASIC ANSI standard
complier, H-P’s version of Pascal,
which will be available later in the
year, and HPL, an H-P-developed
1/0-control-oriented language that
has been available on the company’s
9825 desk-top systems since their
introduction in 1975. H-P officials
say all 9825 HPL programs will be
compatible with the 9826A.

The company is emphasizing data
communicationswith the 98264, says
Bode. Using one of the plug-in
cards, the system can communicate
with large H-P computer systems,
such as the HP 1000, in asynchro-
nous or in H-P's DSN (distributed
systems network)/Data Link proto-

cols. An RS232C serial interface card
links the 9826A to non-H-P systems.

The 9826A—with 64K bytes of
memory, graphics and either ROM-
based BASIC or HPL—is priced at
$8950. A disk-based BASIC system is
$11,950, and a disk-based HPL
system is $8950. Deliveries are
expected to begin by early fall.

The HP 9845 desk-top computer
has been enhanced with what H-P
calls new tops and bottoms—CRT
displays and processors, respective-
ly. The systems are designed for
engineers and scientists and have
considerable computational power.
But H-P says it has increased this
performance by adding a monochro-
matic CRT graphics display terminal
and by switching to a bit-slice
processor for language processing.

The new graphics CRT top can
produce 17 shades of brightness for
area fill, says Bode. It includes
programmable soft keys, optional
light pen and high-level graphics for
geometric drawing, a capability
found on the HP 9845C, H-P’s
high-end color-graphics desk-top
terminal introduced last spring.

Computational power of the 9845
has been increased “at least three
times,” says Bode. H-P has replaced
one of the two hybrid processors in
the 9845 with a bit-sliced micropro-
grammed machine that tackles the
computational and language pro-
cessing-intensive chores. Bode says
25 percent of the performance
improvement is attributed to the
bit-slice machine, and the remain-
der, to increased on-board RAM and
microprogramming.

The company has also added
data-communications software to
the 9845. With the new DS/35 and
DS/45 software, Bode says, the 9845
can communicate with HP 1000 and
HP 3000 computer systems in the
company’s DS/1000 and DS/3000
distributed networks. These pack-
ages are priced at $500 each, but
they require a $1000 serial interface
card and $525 bisynchronous com-
munications ROMs.

—Larry Lettieri

39



A

“I'm Bob Sharkey. I'm in Manufacturing
Operations at Inmac, and I am not crazy. We've
built a big business on a very simple premise:
Giving you what you need, when you need it.

“Need disks, tapes or floppies? We have them
compatible with almost every mini and micro
computer made. You need ribbons? We have
ribbons compatible with 753 different printers.
You need cables and connectors? We have 538

different kinds —in stock, ready to ship.

“WEe'll custom build cables to your specs.
WEe'll give you any length you want. We can help
you connect your CPU to virtually any periph-
eral you choose.

“And those are just a fraction of the more
than 1000 computer-related products we stock
and sell. I might get an ulcer trying to keep track
of all that stuff, but I don't think I'll have to

San Francisco (408) 737-7777 = Dallas (214) 641-0024 « New York (201) 767-3601 « Chicago (312) 885-8383 « Denver (303) 825-6568



eat a catalog sandwich.

“Call my bluff. Next time you have a prob-
lem getting what you need, call Inmac. We give
you a sure-fire guarantee on anything you buy
from us. You have 45 days to decide that you're
tully satisfied. If you're not, we'll give you a
replacement, refund or credit. And no hassle.

“WEe'll give you fast delivery. We have
regional distribution centers, so we can deliver

within two days—by regular surface transporta-
tion. Or if you need it tomorrow, we'll get it to
you tomorrow.

“Call us. Ask for our free catalog. Better
yet, give us an order. All we need is your com-
pany P.O. number. Our hotline numbers are
listed below!”
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Computer supplies, accessories and cables.

More.Better. Faster.

Detroit (313) 961-6865 » Los Angeles (213) 852-0973 » Wash. D.C. (202) 362-8214 « Boston (617) 536-9141 » Manchester, U.K. 92-35-67551




if you have
magnetic tape
needs for:

B PDP-11/LSI-11

B Data General

B GA 16/440

B HP 1000, 3000 or desktop
B Fluke 1720A or 2240C

H NOVA

H T11-990

IDT 1050 serles

B Tektronix GPIB

W |EEE 488

H RS-232-C

B Intel Multibus

B 8-bit Parallel

B Datum/Wangco
...or others

IDT 3000 series

IDT Provides The
Right Tape System

IDT subsystems give you many important
advantages, including:

Wide Selection — Choose from nine IDT 1050
models with 7 or 9-track %2-inch tape reels, plus
twelve IDT 3000 models with %-inch tape cartridges
Superior Design — Get sophistication plus
reliability, ensured by self-test firmware . . .

MTBF specifications of 8000 hours

Numerous Options — Select built-in formatter/
controller for data formatting (ANSI, ECMA, IBM-
compatible), plug-in interfacing, and control of
four tape subsystems

Dedicated Configurations — Satisfy OEM, mini-
micro or one-of-a-kind requirements

IDT Corporate

4060 Morena Bivd.
San Diego, CA 92117
(7414) 270-3990

IDT East
(201) 825-7640

Get all the facts on your
IDT tape subsystem. Call
today . . . or write Gary
Pyles, Marketing
Manager at IDT
Corporate.

- i

We've got it all
on ftape

INNOWTIVE
DATA
TECHNOLOGY
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SHOWS & CONFERENCES
JUNE

22-24 1981 National Software Conference, Boston. Con-
tact: Charles Bozett, AMR International, 1370 Avenue

of the Americas, New York, N.y. 10019, (212)
974-0800.
23-25 COMDEX/Spring 81, New York, sponsored by The

Interface Group. Contact: Peter B. Young, The
Interface Group, 160 Speen St., Framingham, Mass.
01701, (617) 879-4502.
24-26 Computer Industry Trade Expo (CITE), Atlantic
City, N.J., sponsored by the Microcomputer Industry
Association. Contact: CITE, 110 Charlotte Place,
Englewood Cliffs, N.J. 07632, (201) 569-8542.

JUNE 29-JULY 1

18th Design Automation Conference, Nashville,
Tenn., sponsored by the AcM Special Interest Group
on Design Automation and the IEEE Computer
Society Design Automation Technical Committee.
Contact: Robert J. Smith 11, Chairman, v-R Informa-
tion Systems, Inc., 5766 Balcones Drive, Suite 203,
Austin, Texas 78731, (512) 458-8131.

JUNE 29-JULY 2

1981 Power Electronics Specialists Conference,
Boulder, Colo., sponsored by the IEEE. Contact:
William B, Collins, General Chairman, Martin Mariet-
ta Aerospace, P.0. Box 179, M/S 8130, Denver, Colo.
80201, (303) 977-3962.

JULY

9-11 Business & Personal Computer Sales Expo '81 &
Los Angeles Business Show, Los Angeles. Contact:
Mary Bondura, Public Relations, Produx 2000, Inc.,

Box 2000, Bala Cynwyd, Pa. 19004, (215) 457-2300.

13-17 Computer Statistical Packages, Santa Cruz, Calif.
Contact: Adele Wood, University Extension, Univer-
sity of California, Santa Cruz, Calif. 95064, (408)

429-2761.
15-17 1981 Summer Computer Simulation Conference,
Washington, sponsored by the Instrument Society of
America and the Society for Computer Simulation.
Contact: William F. Buchanan, Co-Chairman, Applied
Physies Laboratory, Johns Hopkins Rd., Laurel, Md.
20810, (301) 953-7100.
29-31 1981 Microcomputer Show, London, England. Con-
tact: Jeff Wolf, TMAC, 680 Beach St., Suite 428, San
Francisco, Calif. 94109, (415) 474-3000 or (800)
227-34717.

AUGUST

10-19 The 20th General Assembly of the International
Union of Radio Science, Washington. Contact:
Richard Y. Dow, Executive Secretary, National
Academy of Sciences, 2101 Constitution Ave., N.w.,
Washington, D.c. 20418, (202) 389-6478.
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New Spinwriter
3500 Series.

NEC




Ql-. first name

N microcomputers

PRINTER
Integral 150 cps dot
matrix printer

KEYBOARD
DISPLAY ; Typewriter keyboard

24-line x 80-character ! with calculator
plasma display and function keys




Ql and America’s leadership in high technology
—they go together. For over a decade,

Ql has been in the forefront of microcomputer
development. Our systems have proved their
mettle in over twenty countries around the globe
and in our own home market...the USA

NOW we've translated our leadership

in high technology into the most advanced
and innovative line of microcomputer-based
office/business machines available today.

Q]I MICROLITE

It incorporates the keybocrd display,
mlcroprocessor memory, and printer in a
single, compact unit that fits on a secretary’s
return,

It is ideal for networking-up to 16 Microlites can
be handled by one multiplexer.

And software presents no problem
To support the Microlite, Q1 has developed a
wide range of software that includes the Q1
Operating System, CP/M®, Systems Software,
and special application programs.

The basic language in all Q1 programs is PL/I,
a most advanced business and mathematical
language. COBOL, the world’s most popular
business-oriented language, is also available.

Magnehc tape drives for 1/z-lnch-wide

inch-diameter magnetic tape.

Letter-quality printers for word processing
applications and line printer for high-volume

prinfing.

Ql was first to:

¢Develop, build, and install microcomputer
systems,

eHouse the keyboard, display, memory,
microprocessor, and printer in a single,
compact, desk-top console.

eUse floppy disk drives in its microcomputers.

*Offer a compact, easy-to-read plasma
display.

*Make available on a low-cost
microcomputer the powerful PL/I
programming language.

IF YOU WANT TO KNOW MORE ABOUT THE MICROLITE AND THE MANY OTHER Q1 COMPUTER PRODUCTS, CALL 516-543-7800, OR WRITE:

QI CORPORATION, 125 RICEFIELD LANE, HAUPPAUGE, NEW YORK 11787
- Your microcomputer company for the eighties
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4 Different Kinds of

EIA CABLE

For 4 Different
Needs

Featuring
Data Set Cable’s
Exclusive New
Perma-Latch Hood LY
New and better—developed by Data Set, the cable
leader and innovator. Snaps together securely (no

screws) self locking strain relief for all cable sizes. Ask
for details and specs.

DH25H00d8 1-98/PeS. - ;- .. sosiev s v v o $1.59 each
HO0OF MO DCS. o e e v e o s ol i $1.16 each
Quantity prices for OEM users
Regular RS-232-C Cable

Quality, Price, Service, Reliability! 25-Pin cables in stock
in lengths to 50 feet. In normal applications, many of
the connector pins are not used. DSCC can also give
you 16-, 12- and 7-conductor cable so you can save
when fewer conductors are needed

EIA25—25 conductor cable

alliconnected.. ... e oo ioen $16 plus 50¢/ft.
EIA16—16 conductorcable. ........... $14 plus 40¢/ft.
EIA12—12 conductorcable. .. ......... $13 plus 30¢/ft.
EIA07—7 conductor cable. . ........ $12.50 plus 25¢/ft.

Extended Data Cables
Up To 250 Feet

Data Set was first to offer them— 1
still your best choice. Some
customers use 500 feet or more
at 9,600 BPS. It has enabled »
customers all over the country to expand tech
controls, make floor-to-floor installations and use
otherwise valuable wasted space.

EDC06—6 conductor cable......... $14.50 plus 35¢/ft.
EDC12—12 conductor cable. .. ... .. $17.00 plus 55¢/ft.
EDC18—18 conductor cable........ $18.50 plus 75¢/ft.
EDC25—25 conductor cable

all connected. . ........... $18.50 plus 75¢/ft.

Now! Teflon™ Insulated
Fire Resistant Regular
And Extended
RS-232-C Data Cable

Same as above, PLUS meets

the new NEC 725 Class 2

fire code standards for running through open plenums
without costly conduit! In test (pictured above) remains
undistorted while regular insulation blisters and burns.
$16.50 plus $3/ft.

Write or call for our new catalog

YOU CAN'T MAKE BETTER CONNECTIONS THAN WITH

ds The Company with a lot of Connections

C € Data Set Cable Company.Inc.

East West

722 Danbury Road—P.O. Box 622 3001 Contract Avenue
Ridgefield, Connecticut 06877 Las Vegas, Nevada 89101
(203) 438-9684 TWX-710-467-0668 (702) 382-6777
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18-20

26-29

28-30

1981 IEEE International Symposium on Electro-
magnetic Compatibility, Boulder, Colo. Contact:
Charlotte Tyson, Registration Chairwoman EMC 81,
IBM, 59Z/025-1, P.0. Box 1900, Boulder, Colo. 80302,
(308) 447-5072.

Fifth Annual National Small Computer Show, New
York. Contact: National Small Computer Show, 110
Charlotte Place, Englewood Cliffs, N.J. 07632, (201)
569-8542.

Personal Computer Arts Festival, Philadelphia.
Contact: PCAF-81, Box 1954, Philadelphia, Pa. 19105.

SEPTEMBER

9

10-13

14-18

15-17

15-24

21-23

21-25

22-24

NECOM ’81 New England Computer Show, Newton,
Mass., sponsored by Norm De Nardi Enterprises.
Contact: Carol L. Reimer, Show Administrator,
Norm De Nardi Enterprises, 95 Main St., Los Altos,
Calif. 94022, (415) 941-8440.

Internepcon/Semiconductor International Taiwan
81 Exhibition and Conference, Taipei, Taiwan.
Contact: Industrial & Scientific Conference Manage-
ment, Inc., 222 West Adams St., Chicago, Ill. 60606,
(312) 263-4866.

Second Annual Mid-West Computer Show, Chica-
go. Contact: National Computer Shows, 824 Boylston
St., Chestnut Hill, Mass. 02167, (617) 739-2000.

The Impact of Computerization on Social Re-,
search: Data Bases and Technological Develop-
ment Conference, Grenoble, France. Contact: Alice
Robbin, 1ASSIST President, Data & Program Library
Service, 4452 Social Science Building, University of
Wisconsin, Madison, Wis. 53706.

Wescon/81, San Francisco, sponsored by the Los
Angeles and San Francisco Bay Area Councils of IEEE
and Southern and Northern California Chapters of
ERA. Contact: Dale Litherland, Educational Activities
Manager, Wescon/81 Professional Program Commit-
tee, Suite 410, 999 North Sepulveda Blvd., El
Segundo, Calif. 90245.

EMO Machine Tool Trade Fair, Hanover, Germany.
Contact: Joachim Schafer, Hanover Fairs Information
Center, P.0. Box 338, Whitehouse, N.J. 08888, (201)
534-9044,

Federal Computer Conference, Washington, spon-
sored by Federal Education Programs. Contact:
Federal Education Programs, P.0. Box 368, Wayland,
Mass. 01778, (817) 858-5181,

International Switching Symposium, Montreal,
Canada. Contact: John M. Benet, Chairman, Publicity
Program, ISS ’81 CIC, P.0. Box 56, Station “Ile des
Soeurs,” Verdun, Quebec, Canada H3E 1J8, (514)
761-5831.

Electrical Overstress Electrostatic Discharge Sym-
posium, Las Vegas, sponsored by the IITRI Reliability
Analysis Center. Contact: Reliability Analysis Cen-
ter, RADC/RBRAC, Griffiss AFB, N.Y. 13441, (3815)
330-4151.
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Build your own DEC
system w1th CRDS...

MF-211

102" Enclosure
for LSI 11/23
System with built-
in RX02 equivalent
floppy disk system.
Available with or
without processor
and memory.

FD-311

RX02 equivalent
dual floppy system,
single or double
sided. Includes
bootstrap loader,
self-tester, for-
matter and diag-
nostic diskette.

HD-11/T

20.8 Megabyte
Winchester disk
software equivalent
to 4 RLO1 units.
Optional cartridge
tape backup.

MB-211

5%" enclosure
with 8 quad slot
backplane. Front
panel console
with switches for

Enable/Halt,
Boot/Init and Line
Time Clock.

Complete software compatlbll ity
at a savings!

With CRDS, you can configure your Significant Savings Call or write for a com-
own DEC system and be assured of Flexibility of procurement plus prehensive literature
complete software compatibility. Each attractive OEM schedules allows you package and prices.
of the above systems is provided to optimize dollar savings in config-
with slides for rack mounting or can uring your CRDS system. Use the
be used in desk top applications. time tested technique. Compare.
All DEC LSI 11 based modules and
associated software packages are Warranty and Maintenance
available through CRDS, if desired. A 90 day warranty is offered with your
CRDS system. In the event of mal-
Attractive Packaging function, by use of provided diagnos-
Careful attention is given the CRDS tic routines, the defective submodule
repertoire of enclosures in assuring is normally found within minutes.
you an attractive yet comfortable After verification with the CRDS
blending of product in the DEC Maintenance Department, a replace-
environment. ment for your defective module will

be promptly forwarded.

Charles River Data Systems, Inc. 4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523
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WE’'VE REDUCED DISK DRIVE
TESTING TOTHIS.

Thorough testing of disk drives and packs has always required an arsenal of
expensive equipment. Now, all you need is the PM 4000 Disk Drive Qualifier.

With this programmable microcomputer in a briefcase, you no longer tie up
mainframes and controllers. You run tests in real time. Eliminate cumbersome
exercisers and null meters.

The Qualifier performs any number of sophisticated tests without a skilled
operator. It’s as simple as a calculator to use. Call up its powerful diagnostic programs
at the touch of a key. Or, easily program your own. With the microcomputer controlled
Qualifier, you format packs and align heads with unprecedented e —
speed and accuracy. :

It's compatible with any rigid disk moving head storage
module drive and many others. The Qualifier offers revolution-
ary benefits to anyone involved with rotating media drives:
original equipment manufacturer, system marketer, service
company, user or media manufacturer.

For a brochure on this technological breakthrough
write or call Pioneer Research, 1745 Berkeley Street,

Santa Monica, CA 90404 (213) 829-6751. Manufactured b

Pi Magnetics.
oneer Magnetes: g pISK DRIVE QUALIFIER S

By Pioneer Research
CIRCLE NO. 28 ON INQUIRY CARD




INTERNATIONAL

British software firm
seeks U.S. distributor

The appointment of a master
dealer to cover the U.S. is one of the
top priorities for a new British pc
software vendor, Microproducts
Software (MPS). MPS has taken over
all worldwide marketing and future
development of a family of portable
COBOL-based commercial applica-
tions packages that can run on some
30 different w.c systems, plus Digital
Equipment Corp. LSI-11 and PDP-11
machines and the 1BM Series 1.

With the family name Microcobol,
the products were developed in the
United Kingdom by cAP-CPP Micro-
products, a division of the London-
based CAP group, one of Europe’s
leading software and systems hous-
es. CAP poured £2%2 million (about
$5.6 million) into their development
over five years, spurred by the
group’s founder and chairman, Alex
D’Agapeyeff, who was determined
to see Microcohol become a de facto
world standard.

But the cap-cpp Microproducts
operation proved a chronic drain on
CAP group finances, and early this
year, the decision was made to spin
off the operation. D’Agapeyeff
relinquished his CAP group chair-
manship to lead the new indepen-
dent company, but quit at the end of
March even before it started
trading. This was because he failed
to raise enough capital to realize his
plans to achieve dominance of the
world pe applications-software
market.

CAP is handing over to MPS a line
of applications software for custom-
ers in the U.s. that includes
packages for invoicing, accounts
receivable, accounts payable, gen-
eral ledger, inventory control, client
accounting for public accountants,
utility billing and accounts receiv-
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able for local government, tax-return
preparation, a fuel-delivery system
for fuel dealers, a file-maintenance
system called Autoclerk and a data
base-management system called
Autoindex.

Preferring not to dwell on the
financial problems created by the
Microcobol operation, CAP says it
was sold off because of increasing
“conflicts of interest” with the
computer manufacturers for which
it carries out software-development
work. Many of these manufacturers
havetheir own pc systems-software
plans, according to CAP.

MPS is now run by Alistair Jacks,
who was marketing manager of the
CAP Microcobol operation before the
split. Jacks is chairman and manag-
ing director of MPS and owns most of
the new company, along with four
other directors, all former CAP-CPP
Microproducts executives. They
include Esmond Hart, the chief
designer of the Microcobol product
line.

Microcobol products are sold in
the U.S. on a limited basis through
some 20 dealers around the country.
They include Norwalk, Conn.-based
Durango F85 dealer, Data Dimen-
sions Inc., which has branches in
nine major urban centers. Market-
ing has been coordinated through
CAP’s two U.S. offices, CAP-CPP
Services, New York, and CAP-CPP in
Menlo Park, Calif., an arrangement
that will continue for approximately
six months or so through cap. By
then, a U.S.-owned master dealer
should have been found, Jacks says.
It will be staffed by U.S. citizens and
will work closely with MPS in
London on the development of
additional applications packages for
the U.S. market. Mps will directly

manage the network of 30 Microco-
bol dealers in the U.K.; the U.s.
master dealer will control all other
U.S. dealers and report to MPS in
London.

The key to the portability of the
Microcobol products is the Business
Operating System (B0S). Developed
by CAP-CPP Microproducts, it has so
far been tailored to run on DEC
LSI-11 and PDP-11 machines, the
IBM Series/i1 and the following
pwps—Intel 8080 and 8086, Zilog Z80,
Texas Instruments 9900 and the
Motorola 6800 and 6809. Jacks says
that two more 16-bit pps, the Zilog
8000 and Motorola M68000, are
next on the list for BOS support.
BOS’s peripheral-handling facilities
have been modified for about 30
pes, including the Pertec PCC 2000,
the Tandy TRS-80 model 1I, the
Northstar Horizon, the IMS 8000,
the Durango F85 and the Cromenco
System-3,

Ironically, BOS could deter some
would be Miocrocobol customers
because it precludes the simultane-
ous use on a pc of other systems
software, such as the ubiquitous
cp/M from Digital Research or the
increasingly popular UNIX-based
operating systems. Some prospec-
tive U.S. customers have apparently
also been deterred by the non-
conformity of Microcobol with ANSI
74 standard. But Jacks dismisses
these objections on the grounds that
most pec users should be concerned
only about the facilities offered by
the applications packages supported
by BOS, and not about the systems
software itself.

Jacks shares D’Agapeyeff's hope
that Microcobol will become a de
facto world standard but is giving
the product line much more time to
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| new, high-performance pro-

cessor with exclusive on-chip
features to reduce chip count
... from Texas Instruments.




TMS9995

The fastest 8/16-bit processor available anywhere.

From anyone.

16x16-bit multiply in 767 ns.

All you have to do is compare and you'll
see that the biggest choice in 16-bits
just got bigger. Faster. More powerful.

TMS9995 joins the industry’s most
complete 16-bit family of micro-
processors, microcomputers, micro-
computer modules, peripherals,
software, and software and hardware
development systems.

Now you have an easy upgrade to 16
bits, while retaining the economy of 8
bits. And, you'll get all the benefits of
TIs all-pervasive family compatibility
that lets you move from one product
level to another — from single-chips to
multi-chips to modules to systems —
protecting your software investment
and development systems as you go —
no translators, no code converters,
no extras.

And now there’s TMS9995 — with
all the inherent advantages of memory-
to-memory architecture, plus 256 bytes
of on-chip RAM.

And now: there’s TMS9995 — for all
those tough tasks that demand 16-bit
speed and processing power.

And now there’s TMS9995 — with
on-chip clock, 16-bit timer/event coun-
ter and 8-bit data bus for interfacing to
everything from a minimum 3-chip sys-
tem to a 16-megabyte memory system
(just add the 99610 memory mapper).

TMS9995. Shrinking chip count and
program size. Ready for VLSI.

Logical link

TT’s TMS9940 was the first single-chip
16-bit microcomputer—and the first to

transcend the limitations of high-speed
and high-resolution. TMS9995 adds the
ability to address off-chip memory to
the TMS9940 — up to 64K bytes. To-
gether they fill the requirements from
small microcomputer-based systems to
medium-sized systems, using on-board
RAM and off-board ROM, to larger
systems needing off-board RAM
and ROM.

- TMS%%-—Key features

0 ‘automatic first wait- state
- generation ‘

e MID — macro-mstruchon detect

mtermpt

@ single 5-V power supply

' 40»pm dual-in-line-package.

Performance plus

Three times faster than the TMS9900,
TMS9995 executes a 16x16-bit multiply
in just 7.67 ps. A 32-bit number divid-
ed by a 16-bit number in just 9.33 ps.
TMS9995 can run with currently avail-
able fast memories of 120-ns access
times, or by using automatically gener-
ated wait states, 450-ns access time
memories.

256-bytes of fast on-chip RAM is
organized as 128 x 16-bit words, allow-

Execution Time Benchmarks

Automated Computer " Single
Vrne | G | S | B | 68|yl
(gseﬂcgﬁm‘;')' (s;:g:d‘;')"‘ (Millisec) | (Millisec) | (Microsec) (ﬂ'}gg:g;)
9995 (12 MHz)
w/120ns PROM 0.666 0.863 1.240 1.767 10.00 8.0
9995 (12 MHz
w/450ns EPROM 0.950 1.081 1.956 2.696 12.67 10.67
8088 (5 MHz)
w/450ns EPROM 1.596 2.402 2.254 1.522 40.8 77.6
6809 (2 MHz)
Ww/4E0ns EPROM 9.67 57.1 2.376 3.01 91.9 27.6

ing a full 16-bit word access in one clock
cycle.

And, TMS9995 uses an intelligent
pipelined architecture where the op
code of the next instruction to be per-
formed is prefetched. For example, the
microcode for Branch and Jump in-
structions direct TMS9995 processors
to prefetch the true next instruction in-
stead of blindly prefetching from the
next sequential memory location.

And now, a word about
memory-to-memory
architecture
The innovative architecture at the very
heart of the 9900 Family reaches it’s
performance peak in the TMS9995
thanks to on-chip RAM. Comparison of
execution speed benchmarks clearly

show the advantages.

Support, support, support.
Necessary for any microcomputer fam-
ily. TI's 9900 Family is supported by
Pascal, Basic and Fortran software and
software and hardware development
systems, including a low-cost Evalua-
tion Module, TMAM6095, for $800.*
TI also offers training, documentation
and expert field assistance. Training,
service and design assistance are avail-
able at Distributor System Centers,
and TT’s Regional Technology Centers.

Commitment to 16-bit
leadership

The continuing introduction of new, ad-
vanced, high-performance 9900 Family
CPUs, with TI’s state-of-the-art tech-
nology and production-proven re-
sources, clearly demonstrates a
commitment to leadership. A commit-
ment to choice. A commitment to the
future.

For more information about the
new TMS9995, or any other 9900
Family member, contact the TI dis-
tributor or field sales office near-

est you, or write to o
Texas Instruments Incor-
porated, P. O. Box 1443, [7

M/S 6404, Houston,
Texas 77001.

TEXAS INSTRUMENTS

*U.S. price, quantity one
© 1981 Texas Instruments Incorporated

INCORPORATED
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proliferate. His expansion plans for
the first year of MPS operation are
modest by the standards of the
software industry. He is aiming for
worldwide sales of £750,000 (about
$1.7 million), compared with

£600,000 (about $1.3 million) in the
last year under CAP ownership.
Recognizing that MPS has a long
way to go, CAP is allowing Jacks and
his fellow directors 10 years to buy
the rights to Microcobol. Annual

Japan takes new tack
in U.S. office market

While Japanese companies have
made some headway in the U.S.
office-automation market by selling
printers and other equipment as
part of other vendors’ word-
processing systems, they have yet
to offer complete systems under

their own banner. For example,
many customers may not know that
some copiers marketed by Savin
and 3M are built by Ricoh and
Toshiba, respectively. That will
change, as at least three Japanese
companies—Toshiba, Sony and

Acoustic

coupler transmitter :

Communications/
printer interface

Office
printer

ouauaae JLLEEL

Electric
typewriter actuator
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= = - s =
i
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Typecorder

Telex
\tape puncher ;
Compact printer
Word processar . Sedy
,/'/ 27
¥y

Sony’s portable Typecorder typewriter, which accepts voice and types input, may have
a difficult time carving out its own market, but it is a ready-made companion to the

Series 35 word processor.
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repayments will be proportional to
MPS profits—a form of royalty. The
total amount involved has not been
publicized, but it “reflects the £2%2
million invested in Microcobol,”
according to CAP. —Keith Jones

Fujitsu—make major moves into
the word-processor market, offer-
ing products under their own
names.

Sony Corp. became the first
official entrant of the three when it
unveiled its “Peanuts project”
office-automation products. Those
products are the Series 35 word
processor, the Typecorder paper-
less portable “typewriter” and a
8%2-in. microfloppy-disk drive incor-
porated in the Series 85 that will
also be sold through OEM channels
(see “Sony enters OEM market with
8%2-in. floppy,” MMS, April, p. 17).

Prices for the Series 35, including
a 55-cps letter-quality printer and
two built-in microfloppy drives that
hold 230 pages of on-line storage,
start at $9000. An optional 15-in.
full-page display and a single-line
display are available. The system,
which uses microcassettes, is based
on an 8-bit processor with 64K bytes
of RAM.

The Typecorder, which weighs 3
lbs., includes a keyboard, a built-in
pp for editing and a single-line
display. It can store as much as 120
pages of information and has 8K
bytes of ROM program memory and
2K bytes of RAM text memory. It
also uses a microcassette, which
accepts voice and typed input,
enabling it to be used for dictation.
Dictation recorded on the microcas-
sette can be printed or processed on
the Series 35 word processor or
other word processors through a
communication/printer interface
and punched out on a Telex unit
using Sony’s Telex tape puncher
product. Prices for the system,
which will be available by mid-year,
start at $1400.
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An IBM 3270 compatible

proven CFIT/print:er- workstation
from Beehive

on 3276 -2 Controller Display
and 3287 Printer

WORKSTATION FEATURES

= Concurrent CRT and Printer Operation. m Dedicated or Dial Up Service.
m High Speed Double Buffered Printing, 160 cps. m Line Drawing Capability.
® Full Complement of IBM 3276 ATTRIBUTES PLUS Reverse Video,
Field Blink, and Underline as supported by the IBM 3279. m Monitor Mode,
Line Monitoring Test Facility allows display and printing of Alphameric
and Control Codes. m Printing Capability from the Host or Locally with EXTENDED
Features; Compressed Print (Paper Saver), Double Width Characters (Headlining),
and a Short Form Tear Bar Option.

sS4790"

Available Now

CALL TOLL FREE
(800) 453-94549

*includes a Beehive DM3270 controller
display and P1600 printer

BEEHIVE INTERNATIONAL

“A proven competitive manufacturer of smart terminals”

CALIFORNIA Costa Mesa (7714) 540-8404 = Sunnyvale (408) 738-1560 FLORIDA Altamonte Springs (305) 830-4666

ILLINOIS Arlington Heights (372) 593-1565 MASSACHUSETTS Woburn (677) 933-0202 NEW YORK New York

(212) 682-2760 TEXAS Dallas (274) 239-3330 UTAH Salt Lake City (807) 3556000 WASHINGTON, D.C. (VA) Falls
Church (703) 356-5133 EUROPE The Netherlands Phone 020-451522
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The Typecorder has probably
generated the most interest in the
market so far, but many observers
believe the product’s time has not
yet come. “The idea of carrying a
box is interesting, but the market
for it is questionable. You still can’t
get people to use dictation
equipment. It is probably ahead of
its time,” says Bob Greenblatt,
president of National Word Process-
ing, Inc., a New York office-
automation consulting firm. He says
a major use of the Typecorder will
be as an input to the Series 35.

The market for the Series 35 is
unclear, but Sony believes its
market will be in word-processing
centers (full-page display version)
and in smaller secretarial groups,
which would use the single-line
version. The price of the full system
is estimated at $13,000. Both Wang
Laboratories and 1BM Corp. have
announced lower-priced secretarial
systems, which house 24- and

25-line displays, respectively. The
IBM Displaywriter (MMS, August,
1980, p. 35) includes a floppy-disk
drive.and a Selectric printer and
sells for $7895. The Wangwriter

(MmMmS, February, p. 18) includes a
dual-sided, double-density minidisk-
ette drive and a 20-cps daisy-wheel
printer. It sells for $7500. Some
observers say Sony may have
difficulty finding a niche with its
comparatively high-priced product.

IBM and Wang already have
established names for service and
products, explains Greenblatt. He
says it will be difficult for a company
that does not have a proven service
organization or product to enter the
market, unless that entry is very
inexpensive. He says price, per-
formance, service and spare parts
are the keys to the market Sony
wants, and that the company will
have to go through a period of
establishing its name to get
customers.

Toshiba will face the same price
problems when it enters the
word-processing market in July
with its EW-100 word-processing
system. Four models with IBM 8-in.
floppy-disk drives, ranging from
single-sided, single-density drives
to double-sided, double-density
drives, will sell for $8000 to $10,000,
says Dawson Frock, marketing

manager for reprographic products
at Toshiba America, Inc.’s business
equipment division, Wayne, N.J.
The EW-100 consists of a 24-line
CRT display, a movable keyboard,
64K bytes of main memory and a
45-cps Ricoh bidirectional daisy-
wheel printer. The EW-100, availa-
ble in August, will be initially sold
through independent dealers. Frock
says Toshiba will expand to 10
retail branch offices starting this
month. Toshiba has not decided
whether the product will be sold by
the business division or the
computer division in Los Angeles.
Frock says the EW-100's main
features are its ease of use—
operators can learn to use it in an
hour—and its 920-page storage
capacity (two disks). The word
processor contains automatic func-
tions, with 32 that are apparent to
the operator. In comparison, he
says, Digital Equipment Corp.’s
word processor, which will also
compete with the Ew-100, has 200 to
300 functions. Toshiba intends to
add communications capabilities
later this year. The EW-100 was
shown and demonstrated at a

interact with and create data-
processing files through the Prime
computer, and a 30-cps General

thus, can provude Prime hardware.
Quest software, available off-the-
shelf, is $75,000.
A company source claims Quest is
ly on-line retrieval system

files on a

mmccomputer Inverted files mean
that instead of “scanning” documents
pd-by -word, the computer identifies
hrase. Quest uses

ny Iedal cases with the words
exploslon and gasoline, but not

E METHOD FOR KEY WORD INDEXING

speeds. It provides an example of a
program with 72,000 documents on
file, which would produce 250,000
inverted terms. If a user wanted to find
every document with words A,B and ¢
in it, Quest could perform 4000 “hits”, |
or identifications, in less than 15 sec.
In comparison, the company says, the
same number of hits would take 10 to
15 min. on other mainframes.

The company is aiming the system
at Fortune 1000 users that have
mixed word- and data-processing
applications and need 10 or more
devices, including word processors
and dumb terminals, that interface to
a corporate host. Documents are
entered into a Prime minicomputer
through a Compuscan optical charac-
ter recognition system or an NBI word
processor. The Prime and NBI
products are hard-wired and commu-
nicate at 1200 to 9600 baud.
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It's easy to add the competitive
power of Voice Recognition to your
product line. The cost is low and the
return on the investment is very attrac-
tive. Whether you are an OEM or an end
user, Interstate has a Voice Recognition
product to suit your needs; terminals and
boards for system integration and chips
to create your own sub-systems.
Terminals. Interstate standalone Voice
Recognition terminals perform voice
controlled data and word processing
with a vocabulary up to 100 words and
99% + accuracy. You unpack them,
power them, and immediately begin talk-
ing to your system. You can develop and
execute resident application software
using voice data input without going
through expensive, time consuming
integration.

Boards. Interstate Voice Recognition
Q-Bus™ Multibus™ and Lear Siegler
Dumb Terminal® compatible boards are
capable of recognizing up to 100 words
or short phrases in any language. They
perform all training, updating, word rec-
ognition and communication for your
selected vocabulary. Accuracy is 99% +.

And if you need voice response we also
offer a Multibus board with a 1500

word vocabulary.

Chips. Three separate chip products
from Interstate provide Voice Recogni-
tion capabilities with 100, 25, and 8 word
vocabularies and accuracies up to
99% + for your commercial, industrial
and consumer applications.
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Discover the world of voice. Data entry
via direct human to computer communi-
cation makes voice recognition ideal for
a broad range of application areas
including office and factory automation,
word processing, small business data
processing, computer-aided design,
building security and many more. What-
ever your application, the benefits of
voice are virtually unlimited.

Talk to the experts. We listen just as well
as our computers. Tell us your voice rec-
ognition needs. We've got the terminals,
the boards, and the chips to meet them.
And we've got them now.

Write to: Manager, Marketing, Voice
Recognition Products, Interstate Elec-
tronics Corporation, 1001 East Ball Road,
P.O. Box 3117, Anaheim, California 92803.

(714) 635-7210 INTERSTATE
or call toll free ELECRONlcs
COR ATION

(800) 854-6979.

Call to attend our nationwide
voice seminars.

Q-Bus is a trademark of Digital Equipment Corporation
Muitibus is a trademark of Intel Corporation. Dumb Terminal®
is a trademark of Lear Siegler, Inc




FILLING THE SLOTS
FOR DEC AND DG
MINICOMPUTERS.

Our first new filler
for 1981: MK8070 PDP-11/70
add-in memory.

For the past four years, Mostek has
offered an add-on memory system for the
PDP-11/70. Now we're offering a new add-
in memory system for the PDP-11/70's
MK-11 MOS memory chassis —the MK8070.
With the MK8070, the PDP-11/70's full 3%
megabytes of addressable memory can be
contained in an MK-11 box. Totally hard-
ware and software compatible, the MK8070
capacity is 64K words x 39-bits (256KB).

The MK8070 is our 14th memory
system for DEC and Data General minicom-
puters over the last five years. We have
memory systems for the PDP-11, LSI-11/2,
PDP-8, PDP-11/70, and VAX-11/780. DG
memory systems include NOVA 3, NOVA4/X,
NOVA 4/S, ECLIPSE, and ECLIPSE S-140.

‘The point? We're committed to sup-
porting this market. With full product lines.
At substantial savings. And with the avail-
ability and reliability you'd expect of the
world's largest dynamic RAM manufacturer.

Get your quote today on any of our

memory systems by calling your Mostek
regional sales office:

Northeast: (617) 256-1500

East and South: (201) 842-5100

North Central: (312) 529-3993

South Central: (214) 386-9141

Western: (714) 549-0397

North Western: (408) 287-5081

Or contact Mostek Corporation,
1215 West Crosby Road,Carrollton, Texas
75006; phone (214) 323-8840. In Europe,
contact Mostek Brussels, phone 762.18.80.

DEC, PDP, LS|, VAX, and MK-11 are trademarks of Digital Equipment Corporation
ECLIPSE and NOVA are trademarks of Data General Corporation

MOSTEK® and MKBO70 are trademarks of Mostek Corporation

© 1981 Mostek Corporation
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Members of this exclusive circle of
PRIAM Winchester disc drives have some
uncommon things in common. With
capacities from 10.8 to 158 Megabytes,
they have the same interface. And they
all connect quickly and easily to micro-
processor /0 busses through PRIAM's
SMART or SMART-E Interface.

With a simple adapter your system
can have the remarkable reliability of
Winchester disc drives. And PRIAM'S
DISKOS drives give you the lowest cost-
per-megabyte for your system database.

SMART Gets Smarter!

With its own sophisticated pre-
programmed microprocessor, PRIAM's
SMART Interface gives you comprehen-
sive disc subsystem functions, including:

Control of any combination of one to
four PRIAM Winchester disc drives.

Automatic alternate sector assignment
for disc-defect transparency to the
host processor.

In addition to all SMART functions,
PRIAM's new SMART-E Interface pro-
vides ECC, streamlined software, sector
interleaving, a 2048-byte buffer, and
logical-sector addressing. Both the
SMART and SMART-E come to you on
a single 8" x 14" printed circuit board
that is powered from the drive. And it
piggybacks on the drive or mounts
separately.

Meet The Elite!
PRIAM's High-Capacity,
Low-Cost 14-Inch Drives

PRIAM's high-technology 14-inch disc
drives have capacities of 34, 68, or 158
megabytes, and they all fit in the same
7" x 17" x 20" package, including

optional power supply. Fully servoed
linear-voice-coil head positioning is
reliable and fast— 45 ms average for the
34 and 68 megabyte drives and 40 ms
for the 158 megabyte version. Track

to track is 8 ms.

Brushless DC spindle motors in all
PRIAM drives assure mechanical
simplicity, precise disc speed control,
and operation anywhere in the world
without change. No relays, mechanical
brakes, brushes, belts, or pulleys. Pure,
reliable electronic control. Elegantly
simple.

The Talk Of The Town:
PRIAM Eight-Inch-Disc Drives!

Debut a Winchester disc drive in place of
a floppy disc with PRIAM's DISKOS
3450 and 7050, expanding your data-
base to 35 or 70 megabytes. Thorough-
bred performance goes with their.linear

voice-coil positioners; seek times are only

40 ms average and 8 ms track-to-track.
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If you need an even lower-cost drive,
the DISKOS 1070 gives you a 10.8-
megabyte capacity with stepper-motor
positioning. Seek times are 73 ms
average and 23 ms track-to-track. And
they're just as SMART as other PRIAM
drives when used with PRIAM's SMART
or SMART-E Interface.

More Basic Interface Options!

To those who have their own controller
plans, PRIAM offers lower-cost drive-level
interfaces. PRIAM's bit-serial NRZ data
interface, similar to the evolving ANSI
standard, has an 8-bit bidirectional
control bus for easy connection to
popular 8 and 16-bit microprocessors.
Data separation is included in all
PRIAM drives.

And if you have a Storage Module
controller, you can use it and your soft-
ware with PRIAM's SMD Interface to
update your system with Winchester
drives quickly and inexpensively.

For complete information about the
SMART and SMART-E Interfaces and
PRIAM's SMART SET of Winchester disc
drives, RSVP by telephone or write to:

?P RIAM

3096 Orchard Drive San Jose, CA 95134
Telephone (408) 946-4600 TWX 910-338-0293



word-processing show in February.

Frock says Toshiba intends to
gain a major market share with the
product and says there are more
products scheduled for this year.
They include optical character
recognition systems, an electronic
filing system and minicomputers, all
of which are available in Japan.
Intelligent laser printers are also on
the agenda. The word processor will
initially be manufactured in Japan,
but may be assembled in the future
in the U.S. from components, says
Frock. Greenblatt explains that
part of the reason for high-priced
items from Japan may be import
costs, which will decrease if
components are sent to the U.S. to
be assembled.

The electronic filing storage and
retrieval system uses laser technol-
ogy to store a large amount of data,
explains James Hartke, an analyst
with John Muir & Co., New York.
Hartke believes this product may
later be used with the Ew-100. He
does not expect Toshiba’s products
to make an impact immediately, and
he explains the high-price of
Japanese word processors as

follows:

“The Japanese invented the game
of discount pricing. The high prices
are where they start the discount.
In the final sale, they could offer a
very attractive price to the dealer.
That is why the price might be high.
The dealer feels he is getting a good
deal,” he says. He says the most
successful marketing approach for
Japanese companies has been to
enter the market through an
American company. Among the
companies worth watching closely,
he says, is Fujitsu, which he cites as
the most organized of Japanese
electronics companies. Fujitsu
recently entered a joint venture
with TRW, Inc., which gave the
company access to a very large
independent maintenance force.

Fujitsu is entering the very
high-end word-processing market
with its Word Machine Group, in
Scarsdale, N.y. This past year,
Fujitsu acquired the Word Machine,
which interconnects word proces-
sors to IBM mainframes, from DPF,
Inc., Hartsdale, N.Y. The Word
Machine includes text/data base
manager, electronic mail and

was made popular by the Displaywriter and Wangwriter.
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telecommunications monitor soft-
ware. The software packages will
be installed in the host IBM 370 CPU
for $10,000, including the software
license charge. Additional software
maintenance charges are $100 a
month. The product also includes an
intelligent terminal based on an
Intel 8085 up, which sells for $8500.
The terminal stores approximately
96K bytes and houses a menu-driven
full-page display. It functions as a
stand-alone word processor that
also archives and uses the host
system’s storage. Unlike other
Japanese companies, Fujitsu is
manufacturing the terminals in the
U.S.—in Melbourne, Fla. A source
at the company expects typical
orders to be 50 to 300 units. He says
Fortune 500 companies have shown
considerable interest in the product.
Some of those companies may buy
as many as 3000 terminals for their
mainframe systems.

The Word Machine enables the
terminals to be run on the host
without “bogging down” the 870. It
incorporates its own telecommuni-
cations monitor, which transfers
large blocks of text from the
terminals through the IBM cICS
telecommunications software to the
host’s cpPU without increasing
response time.

The text/data base manager
software uses key word indexing to
access several hundred thousand
pages of documents in the 370’s data
base (see “An alternate method for
key word indexing,” p. 54). The
software automatically indexes
every word in a document, enabling
words, phrases and ideas to be
retrieved. Word processing on the
Word Machine is performed on-line,
giving managers access to huge
electronic files of information.

Although the Fujitsu source says
there is no direct competition yet for
the very high-end product, he says
Wang will include keyboard in-
dexing and data base managers in
its next level of oIS products and in
some VS systems. —L. Valigra
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DECprinter IIL.
The only printer with a writers reputation.

You already know about the DECwriter III. It's the
largest selling 1200-baud KSR terminal on the market.
With an impeccable reputation for reliability.

Now say hello to the receive-only version of the
same terminal. Digital’s
. new 1200-baud DEC-
printer III. Utilizing the
* proven technology of

LEDs indicate status of DECwriter I1I and built to
DECprinter Ill from control  the same tough standards.
panel securely located under Which makes it reliable.

i o Economical. And fast.

DECprinter III combines 180 cps speed with smart,
bidirectional dot matrix printing to meet the exacting
demands of 1200-baud communications. Some call it
maximized throughput. You can call it no waiting for
your data.

You won't waste time setting up the DEC-
printer III, either. A wide range of setup
parameters can be selected from
permanent or temporary
storage in the nonvolatile
memory.

As for reliability, that's
been achieved with such
features as automatic
self-test diagnostics, to
completely check the
terminal every time it’s
" powered up.

" But downtime shouldn't be a con-

cern. DECprinter III is quality
controlled throughout production.
Chances are you won't have to see a
service representative until your DEC-
printer III has produced more than
50,000 pages of data each with 2000
characters.

When servicing becomes necessary, all components
and subassemblies are easily accessible. And you get a
choice of service either direct from Digital, with
14,000 service professionals worldwide, or through
one of Digital’s local terminals dealers.

For OEMs, Digital provides a full range of support
services including full documentation, a Digital war-
ranty, special training, quick spares, and field service
worldwide.

To buy the DECprinter III, contact your Digital
terminals dealer. For the names of dealers nearest
you, call 800-225-9378 (outside the Continental
U.S. and in Massachusetts call 617-467-7068)
between 8:30am and 5:00pm Eastern time, or
contact your local Digital sales representative.

Digital Equipment Corporation,
Terminals Product Group, MR2-2/Mé7,
One Iron Way, Marlboro, MA 01752.
Tel. (617) 467-7068. In Europe:

12 Av. des Morgines, CH-1213
Petit-Lancy/Geneva. In Canada:
Digital Equipment of Canada, Ltd.

150 cps
Printer

Not all 1200-baud
terminals are equal.
DECprinter IlI prints 180
characters per second for
higher throughput.

We change the way
the world thinks.
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PRODUCT FOCUS

Alps unveils ‘super-slim’
5Ya-in. floppy-disk drive

The slimmest of the new breed of
“slimline” 5%s-in, floppy-disk drives
will be available in sample quanti-
ties this month from Alps Electric,
Inc., and may be the first in a series
of such offerings from other
manufacturers.

Alps sources say two of the
super-slim units can fit into the slot
space required for one 125K- or
250K- byte Shugart SA400 drive,
thus holding twice the memory of
the Shugart drive without using
additional space or power.

The single-sided, 1.69-in.-high
drive, called the FDM2000, will be
sold to OEMs as a mechanism-only
unit in 125K- and 250K-byte ver-
sions. It operates with a track

density of 48 tpi and has an MTBF of
8000 hrs. The drive incorporates a
belt and spindle actuator and has a
ceramic head that is positioned with
a metal band.

Alps, a Japanese company with
U.S. headquarters in New York, is
scouting the U.s. for sales represen-
tatives who will be organized by the
time the drive is made available in
production quantities in July, com-
pany sources say. Floyd Makstein,
U.S. vice president of marketing for
Alps, says that several companies in
the home and business computer
market have expressed interest in
the drive, but no orders have been
placed yet.

“There will

be an increased

Alps Electric’s FDM2000 /s the slimmest of
the new breed of “‘slimline” 5%4-in. floppy-
disk drives.

In a move the company claims
will raise the quality of dot-matrix
printers closer to the standards re-
quired for word-processing applica-

tions, Dataproducts Corp., Wood-
land Hills, Calif., has unveiled a
128-character, 132-column printer us-
ing a 9x9 matrix format. Called the

M-100 matrix printer specifications

Print speed 140 cps, bidirectional, logic-seeking

Throughput 56 Ipm at 132 characters per line; 96 Ipm at 72 cpl;
145 Ipm at 40 cpl

Interface 8-bit parallel standard; RS232 or current loop

optional; Centronics-compatible optional

Character font

9 x 9 half space, superscript, subscript, true lower

case
Character set 128 (96 ASCII, 32 commonly used international
characters)
Number of columns 132
Copies Original plus 5
Dimensions
Height 8in. (20.32cm.)
Width 26.6in.(67.2 cm.)
Depth 23.4in.(59.5cm.)
Weight 60 Ibs. (27.1 kg.)

DATAPRODUCTS IMPROVES DOT-MATRIX QUALITY

M-100, the newest member of the
company’s M-series printer family
operates at 140cps and offers an op-
tional raster-graphics capability.
M-100 product manager Bill Ker-
shaw says the new printer will be
marketed through direct sales as
well as a distribution network, and
is geared toward three major ap-
plications. The first is general-
purpose word-processing applica-
tions, which Kershaw says is not
first-class letter quality, but better
than a 5 x7 format because a daisy-
wheel printer would be too slow.
“And, because of its 1320-dot raster
(dots per line), the m-100 can truly
represent foreign languages,” says
Kershaw. The third application is
business graphics, such as labels
and codes used in supermarkets.
Price of the M-100 is $2200 in OEM
quantities; price of the graphics op-
tion is $250. Deliveries are slated to
begin in three months.
— Nancy Love
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A few years ago,you bought DEC controllers
or you took chances.

Time was you couldn't trust
anyone. Price was often lower.
Delivery was sometimes faster.
But let's just say quality, reliability
and service left lots to be desired
(if the product even worked at all).

Times change. Enter Emulex.

First we decided that price
shouldn't be the only reason to buy
our controllers even though they
cost less. The design goal of every
tape, disk and communications
controller we make is to go DEC
one better. Emulex controllers
actually optimize the DEC sys-
tems in which they're installed.

Emulex controllers would
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also be easier to install — plug 'em
right into a backplane — hardware
and software transparent.

We decided, also, to concen-
trate our expertise on DEC. We
know DEC computers and
designed products to improve
them. Others didn't. You wouldn't
remember their names

In the last two years one
Emulex success has led to another.
Today, Emulex
provides
OEMs and
end users with
the industry’'s
broadest line
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of controllers that improve DEC
performance across the board. If
we did anything wrong, it was in
setting a new standard. Compet-
itors stopped imitating DEC and
started trying to imitate us.

So even today, unless you're
careful, you can still take chances.
There's a big difference between
an imitation DEC controller and
a genuine Emulex.

Emulex. The genuine alternative.

EMULEX CORPORATION
2001 East Deere Avenue
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tloppy drive, you havent found us yet.

Hard to believe, perhaps, but no one ships as many 54"

floppy drives as we do. No one builds a 5/4" rigid drive with as much storage.

No one knows more about high-volume, high-quality electromechanics. And no
one else designs and produces their own head from start to finish. In fact, no one,
but no one, builds as much of their own product. You see, at Tandon, we simply

make more of what we make. Tandon. 20320 ﬁ
Prairie, Chatsworth, CA 91311, (213)993-6644. | & NN d OoOn

The most successtul disk drive company you never heard of



INFOSCRIBE 1000,

!

It’s a Giant Step

And now the INFOSCRIBE 1000: a smarter,
faster serial matrix printer with a host of features
system designers crave but seldom get at a price
they like. Plus the bonus of complete compatibility
with its sister printer, the INFOSCRIBE 500.

Outpaces the Competition

INFOSCRIBE 1000 uses a closed loop
servo for precision head positioning and quieter
operation. Throughput is significantly increased by
vertical and horizontal tabbing, two-way logic
seeking, and a printhead that cruises at 180 cps.
Good vertical and horizontal resolution lets you
print a broad range of graphics. And the ability to
download character sets from the host CPU offers
all kinds of versatility.

More in Store

What you want is what you get from
INFOSCRIBE 1000. Like unlimited duty cycle;
9 x 9 matrix for better character quality; double-
wide printing; correspondence-quality printing; 10,
12, and 16.5 cpi; subscripts; superscripts; true
underlining; serial, parallel, or communications
interfacing; and software control by the host
processor, to name a few.

Print On It, Then Count On It.

Thanks to its elegant design and genuine
craftsmanship, INFOSCRIBE 1000 prints almost
ad infinitum. It's built for simple, straightforward

maintenance, but it seldom needs anything but
paper and ribbons. You can even change the
printhead yourself, by removing two screws, but
not until it's given you hundreds of millions of
characters.

Our Growing Family

INFOSCRIBE 1000 joins the 500 in our
family portrait. When the picture’s complete, we’ll
have the broadest line of serial matrix printers
available from one supplier. And that's good news,
because there’s no need to switch brands as your
system grows. Coming soon is an exciting
multifunction printer for both letter quality and DP
quality characters. Watch for our birth
announcements.

Plug in Now.

Get the whole story today by calling your
nearest Infoscribe distributor: CA, HI (714)
964-4722 or (415) 948-8961; CO, UT, WY (303)
371-4140 or (801) 292-8145; WA, OR, MT, ID, AK
(206) 455-4922; |A, IL, IN, WI (312) 298-4830 or
(414) 351-6123; TX, OK, AR, LA (214) 661-9633,
(713) 681-0200, (918) 252-9646 or (512) 454-3579;
MA, VT, ME, CT, RI, NH (617) 729-5770, (413)
737-6624 or (203) 624-7800; United Kingdom
(063-33) 69162; Australia (61-2) 29-3753;
or at the factory, 2720 S. Croddy Way, Santa Ana,
California 92704, (714) 641-8595.

Distributor/Representative inquiries
welcome, too.

INFOSCRIBE.

Handing You a Line
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demand for half-sized drives down
the line, particularly in the smart
typewriter market, which is seeing
an awful lot of activity from
companies like 1BM, Qyx, Olivetti
and Triumph Adler,” says Jim
Porter, Mountain View, Calif.,
consultant and publisher of
Disk/Trend Report. “In that mar-
ket, you have a small-form concern
greater than what you have in the
CRT work-station market.”

Qyx, Lionville, Pa., has devel-
oped a half-sized device, which is
incorporated into one version of a
smart typewriter. While the compa-
ny is the only one on the market
using such a drive, the unit is not
available on an OEM basis.

Porter says that half-sized drives
may also find applications in
providing more memory to systems
with drive slots large enough to
accommodate a single, standard-
sized 125K- or 250K-byte 5%a-in.
floppy. “In that case,” he says, “two
half-sized units lend themselves to
replacing a single standard-sized
unit without messing up the form
factor.”

Porter adds that some of the
suppliers of 2.1-in.-high 5%4-in.
drives have half-sized units under
development.

One of those companies, the
Remex Division of Ex-Cell-O Corp.,
Irvine, Calif., introduced a 2.1-in.-
high 5¥a-in. drive last month at the
National Computer Conference and
is said to be readying a smaller unit.

“Half-sized drives are the wave of
the future,” says Chuck Ouelette,
marketing director for Remex. He
adds, however, that 2.1-in.-high
units are more marketable because
systems have already been de-
signed and manufactured with slots
to accommodate them. Ouelette will
not comment about when Remex
will release a half-sized unit.

The Alps FDM2000 drive will sell
for about $300 in single-unit
quantities and $150 or less in
quantities of 1000 or more.

—Frank Catalano
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CHIP MAKERS JUMP ON ETHERNET BANDWAGON

The proposed Ethernet local area network standard has received additional
support with the announcement by two semiconductor makers that they will
supply Ethernet-compatible interface chips. Under terms of a recently
concluded cross-licensing agreement, Advanced Micro Devices, Inc.,
Sunnyvale, Calif., and Mostek Corp., Carrollton, Texas, will both supply two
Ethernet interface chips intended to link computers, CRT terminals and other
peripherals to the Ethernet coaxial cable bus.

The two chips are a data-management device that assembles data into
Ethernet packets and handles error-detection and collision-management
functions, and a bus transceiver that sends or receives data in Manchester
code at 10M bits per sec. as specified by the Ethernet standard.

The mos-vLsI data-management chip will replace about 400 MSI/sSI TTL
chips, while the bipolar transceiver chip will replace about 20 TTL devices,
says Jim Vittera, program manager for local area networks at Mostek. He
says that when the chips become available in quantity sometime in 1983, they
could drive the price of an Ethernet interface down from the current $1000 to
as little as $100.

Slated for initial sampling in 1983, the two chips are intended to serve as an
interface between a 16-bit p.c, typically installed in an Ethernet station, and an
Ethernet bus transceiver installed at a cable tap.

The mMos-vLsI data-management chip was developed by Mostek, while the
bipolar transceiver was designed by AMD. Both companies received design
assistance from Digital Equipment Corp., an originator of the Ethernet
standard along with Intel Corp. and Xerox Corp., which developed the original
Ethernet for internal use.

Vittera says Mostek and AMD decided to announce the chips early to give
potential customers a head start in planning for Ethernet-compatible products
and to express “our faith in Ethernet as an industry standard.” He says the
AMD/Mostek chips will be functionally compatible, though not plug-compatible,
with similar chips reportedly under development by Intel.

—~Paul Kinnucan

MINIBITS
DG UNVEILS SNA SOFTWARE FOR 32-BIT MACHINES

Data General Corp. has become the first non-1BM vendor to offer SNA
compatibility on a 32-bit system with the introduction of new DG/SNA software.
The software can run simultaneously with bG's x.25-based Kodiac networking
software and can operate under A0s/vs on the firm’s 32-bit Eclipse Mv/8000
computer. The software is also available to run on 16-bit Eclipse systems.
SNA, System Network Architecture, is a communications network to which iBM
is committing its new products.

TYMSHARE PLANS TO MARKET FRENCH TERMINALS

Tymshare, Inc., Cupertino, Calif., plans to market personal computer
terminals for managerial desk-top use, personal and home applications and
point-of-sale communications for retail merchandisers. Under terms of a
multi-year contract, MATRA, a French manufacturer of telecommunications
equipment, will provide Tymshare 100,000 personal computer terminals, each
priced in the $500 to $700 range. Tymshare sources say the terminals, the
first of which will be available this summer, are expected to complement the
computer information and communications services offered by the company,
bringing Tymshare information-management applications directly to the
executive’s desk. The contract represents the first step in the collaborative
agreement announced last fall between Tymshare and Intelmatique, the

promotional arm for France's telecommunications products and services.




DEC® COMPUTER SYSTEMS
COME IN SMALL PACKAGES!!

FOUR RS-232C PORTS

SMS FLINCHESTER -
DISK CONTROLLER

LSI-11/23 PLUS 128K BYTES ™|
MEMORY

8.9M BYTE WINCHESTER DISK

ELEVEN ADDITIONAL—
EXPANSION SLOTS

The SMS Disk System 11X is a powerful table top DEC computer system. Using the latest Winchester disk storage, DEC'’s
RT-11 and RSX-11M operating systems run without the expense, inconvenience, and space requirements of DEC’s
RLO01/RLO02 disk cartridge peripherals. Weighing only 80 pounds and requiring only 101/2” of table top or rack space, it also
offers the following benefits:

MAXIMUM PERFORMANCE AND CAPACITY

¢ 8.9M bytes of formatted Winchester disk storage plus 1.2M bytes of usable floppy disk storage.
® Fast data transfer of 427K bytes/sec for Winchester and 63K bytes/sec for floppy.

INDUSTRY COMPATIBILITY

e Automatic recognition of DEC RX01, RX02 and IBM diskette formats.
¢ Increases performance of DEC’s RT-11 and RSX-11M operating systems.
e Emulates DEC RX02 floppy disk system.

CONVENIENT “MINUTE-PER-MEGABYTE” BACKUP

¢ Only 40 seconds required for Winchester backup onto 1.2M byte floppy diskette.
e Standard RT-11, RSX-11M, and SMS utility software supports partial or selective file backup and load operations.

UNSURPASSED RELIABILITY

e Modular construction and minimal parts count ensure long MTBF and short MTTR.

¢ Offline system and drive test.

® On board self test verifies correct Flinchester controller and disk operation.

® CRT based interactive diagnostics ease system test and fault isolation.

* Automatic bootstrap tests CPU, memory and Q-bus operation before software loading.

EXCEPTIONAL DATA INTEGRITY

e Winchester disk flaw management deletes permanently flawed disk areas.

¢ Automatic error retry recovers soft or temporary errors.

e ECC (Error Correction Code) recovers corrupted data without system shut down.

¢ Patented PLL circuitry requires no field adjustments and provides maximum margins for worst case bit shifted data recovery.

- . : -
AVAILABLE SOON!!
Look for 20M byte and 30M byte DEC computer systems in the near future.

WESTERN REGIONAL OFFICE
CIRCLE NO. 45 ON INQUIRY CARD (602) 978-6621

777 East Middlefield Road (312) 966-2711

Mountain View, CA 94043 EASTERN REGIONAL OFFICE
(415) 964-5700 TWX: 910-379-6577 (617) 246-2540

-'.- Scientific Micro Systems MIDWEST DISTRICT OFFICE
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Tincler heads newest
Centronics management team

Having appointed the third presi-
dent in less than two years,
Centronics Data Computer Corp.
chairman Robert Howard believes
he now has a good management
team in place.

Howard, once president of the
rapidly growing printer manufac-
turer in Hudson, N.H., stepped
aside last May to bring in former
Xerox Corp. executive Michael
Kaufman in an attempt to reorga-
nize the company for growth.
Despite another attempted reorga-
nization in mid-March (MMS, May,
p. 41), the company appears to have
outgrown Kaufman, who will re-
main with Centronics on special
assignment. Kaufman was succeed-
ed by John Tincler, former execu-
tive vice president in charge of
operations, who was named presi-
dent in late April.

Howard says the management
team is “a most professional group
of people. The focus of the company
must be to bring forward all new
product lines in various stages of
preparation for production, and to
continue to operate in an efficient,
effective way.” The reorganization
is complete, except for a person
Tincler will appoint to fill his former
slot.

In Tincler, Howard believes he
has found a person with the skills
the company needs. He says Tincler
is “experienced in manufacturing,
engineering, marketing and field
service, and has managed all facets
of those functions for Raytheon
Data Systems.” Tincler is a 24-year
Raytheon Co. veteran who joined
Centronics in August of 1980.
Howard says one of Tincler’s
strengths is that he focuses on
details and can quickly assess
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Centronics’s chairman Robert Howard (right) feels his company now has a good
management team in place, headed by new president John Tincler.

options and make decisions. Tincler
also has experience with OEMs,
which was one issue leading to
Kaufman’s exit.

Howard does not say whether he
assumes the blame for Kaufman’s
failure to fill the position, but he
does not diseredit Kaufman. Others
in the industry, however, question
Kaufman’s ability to meet the needs
of the fiercely competitive OEM
business.

“It is not all his (Kaufman’s) fault.
The production problems in the
Miniprinter’s were there before he
joined the company,” says Peter
Wright, an analyst with the Gartner
Group, Inec., Greenwich, Conn.

Wright sees Kaufman’s replace-
ment as a positive move for the
company, however, because Kauf-
man “is not a strong operations guy
and had not worked with products
in an extremely competitive mar-

ket” when he was at Xerox. Wright
says Kaufman may have been
unfairly saddled with some of the
results of the earlier production
problems that have sapped the
company’s profits.

The March reorganization was
part of a so-far unsuccessful
attempt to remedy some of the
company’s manufacturing and deliv-
ery problems. “The circumstances
leading to the change (to a new
president) are complex. A simple
answer is that it did not work out,”
says Howard. He says that in the
initial company reorganization
planned two years ago, the position
of president was profiled. It took a
year to fill that position, and the
profile changed during the two
years. Howard says Tincler is better
suited for the job as it is now
structured than Kaufman was.

—L. Valigra
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SHUGART

Choice.

If you've been looking at disk
drives for desktop systems, you
may have thought you had only
one choice: take it or leave it.

Not any more. Now you can
get everything you need from
a single source. And get the
added convenience of doing
business with one company.

Say you want a reliable,
entry-level drive, but cost is
critical. The ideal choice? Our

A REVOLUT

SA400, the original Minifloppy”
Or maybe you need more
capacity, but you don't want to
give up low cost. Try our double-
sided Minifloppy, the SA450.
Then too, you may want to
move up to even higher speeds
and capacities — up to a mega-
byte —in a Minifloppy-size
package. For that, choose our
96-TPI SA410 single-sided
or SA460 double-sided drives.
But what if your desktop
system demands the high per-
formance and reliability of a

CIRCLE NO. 46 ON INQUIRY CARD
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INTRODUCES

IONARY IDEA.

Winchester? Then specity our
new 5.25-inch fixed disk drive,
the SA6G00. It's got ten times

the throughput of a floppy, and
capacities from 3.33 to 10 mega-
bytes. And by teaming it with
a Minifloppy, you get dupli-
cate file backup too.

Now that's ch01ce Which
means you get just theright /
combination of costand  H*%
capacity for your appli-
cation. And in the desk-

top market, that's a revolution-
ary idea.

To find out more about your
desktop alternatives, contact
Shugart Associates, 475 Oak-
mead Parkway, Sunnyvale,
CA 94086. Telephone
e @1 (408) 733-0100. Or
S Y Hamilton/Avnet,
authorized dis-
| tributor.

Shugart

Right from the
very start.

L6

Sales and Service: Sunnyvale CA, Costa Mesa CA,
Minneapolis MN, Richardson TX, Framingham MA, Landing
NJ, Atlanta GA, Toronto Ontario, Paris France, Munich Germany.



No mlmcomputer in
given you more power




his

Digital’s new PDP-11/24.
The custom LSI UNIBUS
processor with megabyte
memory expansion for real
mid-range systems capability
Digital introduces the latest addition to its
historic line of PDP-11 minicomputers. The new
PDP-11/24. A system with so much power per

dollar, it will change your ideas of what to expect
from a minicomputer.

More Base CPU Power

The PDP-11/24 starts at $11,000. Yet it offers
128 Kbytes of parity memory along with optional
22 bit addressing and added memory expansion
capabilities. The full PDP-11 instruction set,
including the Extended Instruction Set of the
larger, more powerful PDP-11s. A real-time clock.
Two serial line interfaces. And our advanced LSI
technology, which means lower power consump-
tion, more expansion space, easier maintenance,
and increased reliability.

Options? Plenty. Including our PDP-11
instruction set microcode extensions which offer
enhanced FORTRAN and COBOL performance.
And main memory expansion—up to a full
megabyte—with battery backup.

If we were to stop right here,
the PDP-11/24 would be quite a story.
But there’s more.

More Systems Power

With the PDP-11/24, you can
get our popular PDP-11 family
operating systems, including RT-11,
RSX-11S, RSX-11M and RSTS/E.
And the layered software products
that go with these systems. Numer-
ous high level languages. Powerful

inf i t tools lik $19,800* $35,000* $62,700*
g gﬁ%%r{/%\?gf igne nl:?n aﬁgl ie (frt RT-11 based dual RX02 RSX-11M based dual RSTS/E based dual RK07

i sy -P system with 128 KB RL02 system with system with 256 KB memory.
writing, FMS for screen formatting, memory. 256 KB memory.

and RMS for record management. Plus

Digital’s complete networking and communica-

tions capabilities, DECnet™ and INTERNET.™
The PDP-11/24 is software compatible across

the entire range of PDP-11 processors. And from

$11,000*

PDP-11/24 CPU with 128 KB memory in a
5%4" box. With 256 KB, $13,000.* A 10%2"
box with 256 KB, $15,000.*

ry has ever
for $11,000.

there, on to VAX. So you can protect your soft-
ware investment no matter where you take your
applications. Which leads you to another kind
of power.

More Applications Power

The extensive capabilities of the PDP-11/24
allow a wide range of systems configurations.

No matter what your applications needs, you can
tailor a PDP-11/24 box or system with great flexi-
bility and low cost. The examples shown here
only begin to indicate the enormous growth
potential of the PDP-11/24. Beyond that you have
the full range of UNIBUS options, peripherals,
and PDP-11 family systems.

And of course, every PDP-11/24 comes with
Digital’s service and support team of more than
14,000 specialists in over 400 locations
worldwide.

The PDP-11/24. It starts at $11,000. But where
you go from there could make history.

For complete information, contact your local
Digital representative or Digital Equipment
Corporation, 129 Parker Street, PK3-2/M9%,
Maynard, MA 01754, Attn: Media Response Man-
ager. In Europe: Digital Equipment Corporation
International, 12 Av. des Morgines, CH-1213 Petit-
Lancy/Geneva. In Canada: Digital Equipment of
Canada, Ltd.

*Prices apply to U.S. only, for single-unit quantity, fully supported systems.

We change the way
the world thinks.



THE MITSUBISHI FLEXIBLE DISK DRIVE:

The first of three new models is heads
above the competition.

Introducing the MITSUBISHI M2894. Compatible.
Interchangeable. Superior.

That's saying a lot, but be sure to examine the
realities before you look casually at this Double-Sided,
Double Density unit, because it is unique, yet
affordable.

Externally, the M2894 is fully compatible and
interchangeable with units like Shugart's SA850R, and
media interchangeability is assured (IBM media and
format compatible-Diskette 1,2,2D or equivalent).

On top of 1.6 MByte capacity per 8 inch diskette,

rate, and 3 ms access time,
the M2894 illustrates that
unique designs are common
to MITSUBISHI: MITSUBISHI's
new SOFTOUCH™ Gimbal Head
design, unique to the flexible disk
industry, provides program seeking
accuracy and constant, continuous soft

Computer Peripherals Division

contact for a new experience in lower media cost.
Dual magnetic heads load softly (even Tap-Tap),
creating excellent read/write characteristics. And, even
the location of the stepper motor was critical to
MITSUBISHI engineers, minimizing adverse damage or
wear due to temperature fluctuations.

You realize the benefits.

Ask your MITSUBISHI Sales Representative or write
for complete details.

The M2894. Heads above the competition. Available
now. And there’s more to come.

o

MITSUBISHI ELECTRONICS AMERICA, INC.
2200 \X/est Artesia Bivd.

Compton, CA 90220

(213) 979-6055 Telex 69-8246.

MITSUBISHI
ELECTRONICS

Advanced and Ever Advancing
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Sanders is back on track
with new financing, products

Those who were optimistic and
bet that Sanders Technology Sys-
tems, Inc., would emerge from
Chapter X1 bankruptey protection
might be wise to spend a night at
the races, because they were right.
The Amherst, N.H., printer manu-
facturer has come out of that
protection with new management,
new financing, an agreement with
Diablo Systems, Inc., to license
STS’s infinite-matrix printing princi-
ple and a new family of products in
the works.

After encountering production
problems and user acceptance of its
Media 12/7 dot-matrix printer,
which will be gradually phased out,
STS ran into an even bigger
problem. In the first quarter of last
year, the company lost more than
$800,000 because a German compa-
ny renegotiated a $46-million con-
tract, stretching it from three to six
years. These setbacks caused the
company to file for Chapter XI
bankruptey protection last May
(MMS, September, 1980, p. 69).

sTs founder Royden Sanders Jr.
is relieved by the outcome, and says
he has learned from the experience.
“It’s like escaping from purgatory. I
look forward to a normal life,” he
says. “There is no question that
anyone who successfully emerges
from Chapter XI is all the wiser. I
don’t recommend it, even though
it’s a broadening experience.”

That “broadening experience” has
brought at least one new face into
the company: new president and
CEO J. Chuan Chu, who joined STS
last November from a management
position at Wang Laboratories, Inc.
Chu and his family invested some
$500,000 in STS in exchange for a
new class of preferred stock.

About $2.5 million was raised to
get out from under Chapter XI,
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Royden Sanders Jr.,

whose company
recently emerged from Chapter XI bankrupt-
cy protection, has the company back on
track with new financing, a new president
and a new family of printers.

Sanders says. All of the $1.25
million of certificates of indebtness
issued by STS during Chapter X1 and
held by 40 to 50 people have been
exchanged for 625,000 shares of
common stock. Additionally, all
unsecured creditors voted to receive
a preferred stock, which amounts to
about 10-percent ownership of STS.
Anyone owed $250 or less was paid
in cash.

Sanders, Chu and two venture-
capital firms will control 51 percent
of STS. Chu, his family and the two
ventures—Urban National Corp.,
Boston, and Venturetech Capital,
Inc., Baton Rouge, La.—infused
STS with $1.25 million. The money
was exchanged for a new class of
preferred stock that is convertible
into common stock.

With the new financing and an
agreement with Diablo to license

STS’s infinite-matrix principle,
Sanders is looking forward to
making sure the company’s new
product, the model 7/24, gets out on
time. Each company can manufac-
ture jointly developed products.
Diablo will license STS’s patent,
although Sanders can also sub-
license the technology to other
OEMs. The Diablo/Sanders exchange
is subject to approval by Diablo’s
parent company, Xerox Corp.

The 7/24 is the first member of a
new family of high-quality dot-
matrix printers. It will have a lower
price than the Media 12/7 and
improved throughput. The 12/7
ranges in price from $2500 to $4000,
depending upon configuration. The
new printer is expected to operate
at 240 cps at 10-pitch in one pass.

The 7/24 incorporates a new print
head, as well as electronics and
software modified from the 12/7,
which also uses the new head now.
The new printer is built around the
Diablo model 630 mechanism, which
Sanders says has one of the best
designs for production. A similar
printer is in development for
Diablo, he says.

Undaunted by the prospect of
competing with well-established
Diablo, Sanders says, “In a new
technology, it is important, espe-
cially to large OEMs, to have an
alternate source for the product.”
He adds that affiliation with Diablo
should improve the acceptance by
users of a product that was “very
much in doubt when it was first
introduced.” —L. Valigra

People in the news....

Ronald J. Mion has been
appointed director of marketing
programs at Micro Five Corp.,
Irvine Calif., with responsibility for
marketing communications, vertical
market planning and coordination of
all support materials and trade
shows.

Richard Melmon has been ap-
pointed manager of product market-
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ing for Personal Software Inc.,
Sunnyvale, Calif. Melmon’s respon-
sibilities will include product mar-
keting, strategic market planning
and management of the company’s
advertising and public relations
activities. Since 1979, Melmon had
been a vice president at Regis
McKenna, Inc.

Richard D. Dixon has joined
Dest Corp., San Jose, Calif., as vice
president, marketing. Dixon will
manage U.S. and international sales
and marketing.

Kenneth J. Jones has been
appointed vice president of the
systems technology division of the
computer technology group at
Tymshare, Inc., Cupertino, Calif.
He is responsible for directing the
development, enhancement and
support of computer resources. He
joined Tymshare in 1972 and most
recently was division manager of
systems technology.

Robert E. Didion, formerly
executive vice president and chief
operating officer at Micro Peripher-
als Inc., Chatsworth, Calif., has
been promoted to president and
general manager. He succeeds
Pawitter Sidhu, who will become
chairman of the board.

Norman B. Petersen has been
appointed vice president, OEM
storage equipment, of Memorex
Corp., Santa Clara, Calif. He will be
responsible for OEM marketing and
sales, customer interface and sup-
port services.

Loren Warburg has been named
general manager for U.S. opera-
tions, responsible for the Northeast
and Midwest operations. He has
been with Modcomp since 1976,
most recently as director of North
American sales.

Luis Zuniga has been named
general manager for U.S. operations
responsible for Southern and West-
ern operations. He joined the
company in 1972, and was most
recently regional sales manager for
the Southern region.
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Audiotronics 9mos. 3/31/81 6,144,000 188,000 .18
3/31/80

Beehive International 6 mos. 3/31/81 19,327,065 2,080,777 .80
8/81/80 14,114,‘? j 658,270 {

Computer Automation 9 mos. 3/31/81 56,610,000 1,215,000 .60
. 3/31/80 58,816,000 1.51

cer 9mos. B/31/81 68,982,000 8,582,000  1.74
3/31/80 39,676,000

Docutel 3mos. 3/31/81 13,062,000 991,000 .28
3/31/80

General Datacomm Industries 6 mos. 3/31/81 31,337,000 2,478,000 .39
. 3/31/80 25,123,000

3/31/81 127,833,000 5,124,000 2.26
. 3/31/80 116,252,000

3/31/81 1,111,344,000 52,324,000 3.25
: 31/80 1,048,360,000

NBI 9mos. 3/31/81 39,101,000 4,825,000 .66
3/31/80 22,586,000

Plantronics 39 wks. 2/28/81 68,934,000 9,208,000 1.43
3/1/80

System Industries 3mos. 3/29/81 12,024,000 1,441,000 .89
3/30/80 8,009,000

Tandon 6mos. 3/27/81 21,662,000 1.804,600
Bmos. 3/27/80 8,911,000

3%

3mos. 3/31/81 76,774,000 7,886,000
3/31/80 6,108,000 _

Wespercorp 9 mos. 3/31/81 9,901,200 908,000 87
9mos. 3/31/80 7,610,800 715,500 .59
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“Quantum fully intends to be the leader
in 8-inch Winchester drives by 1982’

—Jim Patterson, President Quantum Corporation

We have the very best people.
People whose impressive cre-
dentials inspired a level of finan-
cial backing seldom seen in a
company so young. A manage-
ment team with 110 years' ex-
perience and 20 patents in com-
puter peripherals. The same peo-
ple who developed the first gen-
eration of low-cost Winchester
drives. And the second. People
who have demonstrated the abil-
ity not only to design a superior
drive, but to produce it. In high

volume. At low-cost. So you can
count on reliable delivery of high-
quality drives . . . always at a
competitive price!

The very best drives.

Our Q2000 series of 10, 20, 30
and 40-megabyte drives gives
you up to four times the capacity
of the current industry-standard
Shugart SA1000, at a lower cost-
per-megabyte. And all four are

compatible with the SA1000 and
with standard 8-inch floppy disk

drives.

Major OEMs have already given
the Q2000 series their highest
vote of confidence: orders. To
stay competitive in today’s ex-
ploding market for low-cost com-
puter systems, you need to know
about Quantum 8-inch Winches-
ter drives now.

For details, call Bob Teal, Quantum
Corporation, 2150 Bering Drive,
San Jose, CA 95131, phone
(408) 262-1100.

Qunmum Driving down the cost of quality.
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MTI stocks ‘em all
for faster delivery.

Ask about our “ QED " discounts.

Tl

VT100 DECscope 1595
VT132 DECscope..... 1995
ADM-3A (dumb terminal) 795
ADM-3A+ (dumb terminal) . 875
ADM-5 (dumb terminal) .. 945
ADM-31 (2 page buffer) .. 1185
ADM-42 (8 page buffer avail.) . 2035
1410 (Hazeltine dumb terminal 825
1420 (dumb terminal) . 895
1421 (Consul 580 & A 850
1500 (dumb terminal) . 1045
1510 (buffered) ........... 1145
1520 (buffered printer port) 1395
1552 (VT52 compatible) 1250

GRAPHICS TERMINALS
VT100 with graphics pkg 3160
ADM-3A with graphics pk 1995
ADM-3A+ with graphics pkg 2075

300 BAUD TELEPRINTERS

LA34-DA DECwriter IV 995
LA34-AA DECwriter IV .. 1095
LA36 DECwriter Il .. 1295
Teletype 4310 .. 1095
Teletype 4320 .. 1195
Diablo 630 RO . 2295
Diablo 1640 KS! 2775
Diablo 1650 KSR 2835
T 743 (portable) . 1190
TI 745 (port/built-in coupler).. 1485
T| 763 (port/bubble memory) .. 2545
TI 765 (port/bubble/b.i. coupler) ...... 2595
600 BAUD TELEPRINTERS
TI 825 RO impact ... .. 1450
T1 825 KSR impac 1570
Tl 825 RO Pkag. . 1625
T1 825 KSR Pkg 1795

1200 BAUD TE LEPRlNTéRS

LA 120 RO (forms pkag.) . 2295
LA 120-AA DECwriter |11 qg.) 2095
LA 180 DECprinter | 2295
T1 783 (portable) . 1645
T1 785 (port/built- 2270
TI 787 (port/internal modem) 2595
T1 810 RO impact ... 1760
T1810 RO Pkag. ... 1950
T1 820 KSR impact . 2025
T1820 RO ...cinnnies . 1850
TI 820 KSR Pkg 2195
T1820 RO Pkg.
2400 BAUD
Dataproducts M200 (2400 baud) ........ 2595

DATAPRODUCTS LINE PRINTERS
B300 (300 LPM band) .... wasss DD35
B600 (600 LPM band) 6861
2230 (300 LPM drum)
2260 (600 LPM drum)
2290 (900 LPM drum) ....
ACOUSTIC CO

All lease prices include service (within 50 miles
of service center). Other lease plans available.
No hidden charges. Prices include delivery.
VISA and MasterCard orders accepted.

VIDEO TERMINALS Fh’/'rice

A/J A242-A (300 baud orig.) . 242
A/J 247 (300 baud orig.) .... 315
A/J AD342 (300 baud orig./ans.) 395
A/J 1234 (Vadic compatible) ..... 895
A/J 1245 (300/1200 Bell comp.) 695
MODEMS
GDC 103A3 (300 baud Bell) .............. 395
GDC 202S/T (1200 baud Bell) .. : 565
GDC 212-A (300/1200 baud Bell) . 850
A/J 1256 (Vadic compatible) ............ 825
A/J 1257 (triple modem w/phone) ..... 975
CASSETTE STORAGE SYSTEMS
Techtran 816 (store/forward) ............ 1050
Techtran 817 (store/for/speed up) ..... 1295
Techtran 818 (editing) 1795
Techtran 822 (dual) .. 2295
MFE 5000 (editing) .. 1495
FLOPPY DISK SYSTEMS
Techtran 950 (s!ora/'orwurd) e 1395
Techtran 951 (editing) .. 1995

* Please call for quote

mti_

Distributors, New York, New Jersey and Ohio.

New York:
516/482-3500, 212/895-7177, 518/449-5959
Outside N.Y.S.: 800/645-8016
New Jersey: 201/227-5552
\_ Ohio: 216/464-6688
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MISLEADING QUOTE

To the editor:

I would like to comment on a
possibly misleading quotation in
“An industrial computer that can’t
fail” (MMs, March, p. 29). The
president of August Systems, in
discussing the fault-tolerant com-
puter systems manufactured by his
company, said, “Computers now
control everything from the family
car to nuclear plants worth billions
of dollars.” Computers may control
billion-dollar nuclear plants, but not
in this country. The NRC does not
permit computer control of nuclear
plants; computer unreliability is
usually the reason given.

Instead, electronic analog control
systems are used for nuclear steam
system control.

Bruce J. Benedict
Babcock & Wilcox Co.
Lynchburg, Va.

WELL-DOCUMENTED
PROGRAMS

To the editor:

I disagree with Edwin Lee, just
as Robert D. Grappel does (“De-
bunking the debunker,” MMS,
March, p. 145), but I take strong
exception to his statement that a
functioning program is its own
documentation. Source listings, ob-
ject code and memory dump do not
constitute an industrial program
documentation. His version of
documentation allows the program
to be duplicated and/or reloaded. It
is not enough to be able to do just
that.

In my situation, documentation
must convey the engineering and
process information of the process
or machine that is being controlled.
No industrial process endures
forever, nor do programmers.
Software and hardware must
change. A revision to one part of a
program can destroy another part
of a program. Documentation is not
complete until the process engineer

Wondering
Where
To Turn
Next?

Turn To

Career
Opportunities
Section
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The One Printer Solution
tor the Two Printer Problem.

HIGH SPEED
DATA PROCESSING

The new Dual-Mode 200 brings speed and un-
compromising print quality to business and pro-
fessional applications.

Financial statements, inventory reports, la-
bels and more are printed at data processing
speeds from 165 cps to 250 cps.

Fully adjustable tractors and a friction feed
platen provide precise forms handling for pin-
feed and single sheet paper.

Complete “Dot Control” graphics is standard
with resolution to 120 x 144 dots per inch.

Interfacing is easy with both E.I.LA. RS-232C
serial and an ASCII parallel port.

LETTER QUALITY
WORD PROCESSING

The Dual-Mode 200 also features letter per-
fect print you will be proud to use for business
letters and reports. Letter Mode speeds range
from 42 cps to 60 cps.

The standard Titan 10 pitch font is comple-
mented by an array of optional fonts including
Elite 12 pitch, italics, proportionally spaced,
OCR-A, scientific and foreign character sets.

Up to 12 font selections may be stored in the
printer and interchanged while printing.

The Dual-Mode 200 accepts standard daisy-
wheel print commands for word processing sys-
tem compatibility.

It’s the perfect solution for the two printer
problem.

The Dual-Mode 200 Prlnter

for the one printer of

Call or write today for complete specifications and O.E.M. pricing.

2301 Townsgate Road, Westlake Village, CA 91361, (805) 496-1990

ice.

- |

Electronlcs Corporatlon

a subsidiary of Datametrics Corporation
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AN AUTHORIZED
PRINTRONIX DISTRIBUTOR GAN

When you buy a Printronix printer from an Authorized
Printronix Distributor, you're handed the right choice —
the right printer, the right interface, the right features and
options — precisely matched to your specific needs. And
much more. ...

The total support commitment of the nationwide
distribution network - 19 Authorized Printronix Distrib-
utors with 42 locations, including Canada and Puerto
Rico. The authorized distributors know the Printronix
printer inside and out, and they've had years of industry
experience in providing solutions for apphcaﬁgms and
systems needs. f

Buying from an authorized distributor means you can
count on continued support from the entire diﬁmbutor
network Whether you | Or advi
compatibility, interfacing, printer configurations, opera-
tion or maintenance, the Authorized Printronix
Distributor has the expertise, the factéry“ ,
trained staff, the commitment to

And that commitment
with the sale, either. Your
protection starts automa
distributor installation of
and continues with on-si

An Authonzed %mbmw
provides security
you can count on. onzn
operator training at the time
of installation to proble
solving in the future,
the support commitment
is always there.

AUTHORIZED

or subsequant
maintenance and repair,
anationwide network
of service personnel is
always available. And all
Authorized Distributors
carry a full line of parts, so
there's no waiting in
an emergency.

IE IN HANDY.

and subsequent support through the warranty period.
What's more, you get ongoing post-sale followup via new
product information, option/enhancement announce-
ments and dependable support throughout the United
States, Canada, and Puerto Rico.

At Printronix, we're proud of our reputation for quahty
and reliability Satisfied customers are the reason for our
success. That's why our distributor makes sure your printer
meets your requirements and that you understand how to
operate and care for it. >

Get the most from your e
Printronix printer Buy from
an Authorized Printronix

- Distributor — hands down,

the only one who hands
you this total support
program.
See opposite
pagefor d:stnb-

e NTRONI)(

It's mmp]s to be reliable.
17421 Derian Ave, PO, Box 19559, Irvine,
CA 92713, (714) 549.7700

_Interfaces, printer
__configurations, systems
compatibility, the
< Authorized Distributor
 has factory-trained
_ personnel always available
to solve your ,
technical problems.

he Authorized thxibntm .
sales force has years

PRINTRONIX L8 Fo =
P DISTRIBUTOR 4 Pl shamanons
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Following are Distributor
headquarters and their
telephone numbers. Forty-
two offices exist around
the U.S., Canada and
Puerto Rico to serve your
printer needs. For the
office nearest you, check
with your distributor.
AHEARN AND SOPER LTD.
(416) 245-4848

Canada

BFA CORPORATION

(505) 292-1212

New Mexico

COMPUTEC SYSTEMS
CORP (809) 781-7880

Puerto Rico

DENCO DATA
EQUIPMENT CO.

(215) 542-9876

Delaware, Eastern Pennsylvania,
Southern New Jersey
DYTEC/CENTRAL

(312) 394-3380

Northern lllinois, Indiana, lowa,
Wisconsin

DYTEC/NORTH

(612) 645-5816

Minnesota, North Dakota, South
Dakota, Western Wisconsin
DYTEC/SOUTH

(314) 569-2990

Southern llinois, Kansas,
Missouri, Nebraska

G&S COMPUTERS

(907) 276-4268

Alaska

GENTRY ASSOCIATES, INC.

(305) 859-7450

Alabama, Florida, Georgia,
Louisiana, Mississippi, North
Carolina, South Carolina,
Tennessee

GROUP III ELECTRONICS
(213) 973-7844

California, Nevada

LOWRY & ASSOCIATES,
INC. (313) 227-7067
Kentucky, Michigan, Ohio,
Western Pennsylvania,

West Virginia

MESA, INC.

(301) 948-4350

Southern Delaware, Maryland,
Virginia, Washington, D.C.
NACO ELECTRONICS
COREP . (315) 699-2651
Upstate New York

OEM SPECIALTIES

(602) 941-5646

Arizona

PACIFIC NORTHWEST
ELECTRONICS

(206) 454-0150

Oregon, Washington

PAR ASSOCIATES

(303) 371-4140

Colorado, Idaho, Montana,
Utah, Wyoming

S&S ELECTRONICS, INC.
(617) 459-2578

Connecticut, Maine,
Massachusetts, New Hampshire,
Rhode Island, Vermont
TECHNICAL MARKETING
ASSOCIATES

(201) 224-6911

Northern New Jersey,
Metropolitan New York City,
Long Island

USDATA ASSOCIATES, INC.

(214) 661-9633
Arkansas, Oklahoma, Texas

PRINTRONIX
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can read it and can understand the
reasons and the intricacies of the
program in every last detail. There
must be full bilateral communication
between the programmer’s succes-
sor and the process engineer’s
successor, and documentation is the
way it is done.

I require all programs to be
written in our standard high-level
language, adequately commented,
and supported by flowcharts under-
standable by the process engineer. I
allow only a miniscule number of
terse mnemonics; I insist that all
labels and declarations be fully
understandable by not later than a
second reading. I prefer a germanic
style concretion of several words
into a single word that conveys
immediate understanding as op-
posed to a terse three-letter symbol
that saves seconds of typing but is
misunderstood 7 times out of 10.

Joseph E. Van Acker, P.E.
Senior Project Engineer
M & M/Mars
Hackettstown N.J.

PLUG-A-BUBBLE PRICING

To the editor:

There was a slight misunder-
standing concerning pricing on
Intel’s Plug-A-Bubble system (MMS,
April, p. 16).

The Plug-A-Bubble system will
follow the price cuts as established
by Intel’'s bubble-component pric-
ing, resulting in guaranteed lower
prices over the next two years.
However, typical of any system,
prices will follow a slightly different

curve because of non-component -

hardware costs, such as system
interface circuitry, assembly and
test. As component prices decrease,
they comprise an increasing smaller
percentage of the total system cost,
and this is reflected in a different
system price slope than -that for
components. At some point, the
system price then does become
“relatively stable.” For example,

the price of the 128K-byte Plug-A-
Bubble cassette is $1915 in quanti-
ties of 100. By mid-1982, the price
will be $1100 in similar quantities
and then will fall to $950 by
mid-1983.

Thank you for your continued
coverage of the growing bubble
market. Generally, confusion over
pricing subtleties is not of high
concern. But the issue is extremely
important in the emerging bubble
market, especially in light of Intel’s
commitment to guaranteed bubble
price reductions.

Christy Robbins

Product Marketing Manager
Intel Corp.

Palo Alto, Calif.

CORRECTIONS

In “Down-scaling DBMS to the
microworld” (MMs, April, p. 187),
Mini-Micro Systems made three
errors that may have misled some of
our readers.

Micro Database Systems, Inc., the
company that developed MDBS, is
located in Lafayette, Ind. (Its location
was not listed in the story.)

In an accompanying article, “Ex-
plaining the evaluation matrix” (p.
190), MDBS was inaccurately referred
to once as DBMS.

The evaluation matrix table (p. 193)
carried the wrong caption. The table
was a rating of MpBS and was not an
example of a program using DBMS, as
the caption stated.

In the article “Controversy hits
market for local area networks” (MMs,
March, p. 18), Steve Randesi was
incorrectly identified as the president
of Computer Solutions, Inc. Randesi
is head of Communications Solutions,
Inc., San Jose, Calif.

mms, October, 1980, p 157
erroneously report that Integrated
Software Systems Corp. manufac-
tures a computer. The section
discusses the Virtual-Memory FOR-
TRAN engine. ISsco, however, does
manufacture the DISSPLA software
package.

Mini-Micro Systems regrets the
errors.
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HP presents grap




ents in engineering productivity.

Whether it’s computer-aided engineering,
image processing, simulation or management pres-
entations, Hewlett-Packard graphics can give you a
fast, easy way to focus on the facts. From initial
system set-up to final hard copy output.

Peripheral vision.

All our plug-in graphics peripherals are de-
signed to work together, so you can build a com-
plete workstation with the products that make the
most sense for your applications.

Start with our easy-to-use input devices.
Digitizers, data tablets and light pens let you con-
vert line drawings, schematics, flow charts and

other graphic information into coordinate data
for processing and storage.

Then you can display and manipulate your

data on any of our high-performance graphics
terminals or integrated graphics systems. All use
HP’s powerful graphics language extensions, giving
you extraordinary flexibility to shape the way your
information is presented. And for hard copy out-
put, our graphics printers and eight-color plotters
put the equivalent of an entire art department right
at your fingertips.

The picture of
productive systems.

HP offers a full range of technical computer
systems to support our graphics products. Which
means that the compatibility is designed right in.

If youd like to see an eye-opening demon-
- stration of our graphics workstations, call your
local HP sales office listed in the White Pages. You
can also write for more information to: Hewlett-
Packard, Attn: Pete Hamilton, Dept. 08104, 3404
E. Harmony Road, Ft. Collins, CO 80525.

(6/0 HEWLETT

PACKARD
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“By expanding our potential,
we help you expand yours?’

“As a Vector computer, I'd like to introduce you to the
newest member of the Vector computer family: me’’

“I'm a Vector 5005 Multi-Share™ system, with all the
intelligent, convenient characteristics of our 3005, and
then some. | am a truly integrated word and data processing
system, and | can stand alone or support up to a total of 5
terminals and 2 printers. | can be typing a letter, doing data
entry, updating the general ledger, checking inventory, and
doing a cash flow forecast on different terminals all at the
same time.

“l use sophisticated, big computer error correction
techniques for the security and integrity of your data. My
advanced Winchester hard disk gives you 5 megabytes of
storage for convenient, fast access to large amounts of infor-
mation —without the inconvenience of changing floppy
disks. In addition, | fit in equally well in small businesses
(where the need is for perhaps 2 terminals) or in corpo-
rate environments (where | can be used as a multi-station
word processor or comprehensive departmental machine)”

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

“We Vector 50055 are here. Each time we get closer to
our full potential, you get closer to yours.’

VECTOR

Vector Graphic Inc.

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.

CIRCLE NO. 53 ON INQUIRY CARD
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FEATURE HIGHLIGHTS

Blanket
discharge
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81 The spectacular growth of the data-processing

business in the last 25 years has been intimately tied

to the extraordinary power and versatility of the computer as a
tool for business applications. The market is awash with
hundreds of systems, ranging from uc-based single-user systems
to superminicomputer-based installations with close to 100
terminals. Between these extremes are hundreds of models,
mostly aimed at companies with fewer than 500 employees.
Contributing editor Malcolm L. Stiefel takes an in-depth look at
this middle ground, helping potential buyers evaluate the
options and trends in small-business computer systems.

‘ o How did the minicomputer industry fare during the

economic downturn of 1980? Most sectors of the
small-computer industry came through it with delivery levels
and balance sheets almost unscathed. But backlogs are
substantially lower than they were a year ago, making suppliers
vulnerable to an extension of the recession past mid-year. That’s
one of the key findings in this mid-year market evaluation.

‘ 2’ A picture might be worth a thousand words to some,

but to a small system user it can be worth much
more. Until recently, graphics capability was the domain of
minicomputers and mainframes because it requires a great deal
of support from a host in terms of memory, computation and
hardware. Consultants Robert Grappel and Jack Hemenway
explain how the introduction of graphics-controller chips has
made truly powerful graphic displays practical for ucs.

l 3 Communications protection for voice and/or data

messages requires the use of a variety of
technologies, depending on specific application requirements. In
this first story of a two-part series, author and consultant J.
Michael Nye takes a look at two technologies—scrambling and
digitizing—to protect voice messages.

l 1 Many manufacturers are trying to address the
promising minicomputer-printer market with a
variety of technologies. The latest bid comes from Delphax
Systems, whose new non-impact page printer mechanism is
featured in our New Products section. The “Otter,” based on an
ion-deposition principle, incorporates fewer mechanical and
more electronic parts to improve reliability. A printer using the
Delphax mechanism could carry a price less than half—or about
$35,000—that of its competitors, the company claims.
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We give you cost effective WHEN YOUR
system upgrading fast... ! VAX COMPUTER
If your VAX* computer

memory can’t handle your NEEDS N\ORE
processing workload, you don’t o
have to wait six months for RAM MGMORY ‘
additional memory. Monolithic ‘
System’s MSC 3610 VAX
Expansion Memory will be
delivered in 10 days, cost is less
than $6,000 per megabyte, and

is quaranteed plug compatible : o ‘9' o\ .
with your VAX 11/780. R~

...with proven reliability LESS THAN | BUYDEC
memory producis D 6 DAY Ao

Multiple sourcing of compo-
nents assures fast, reliable
delivery and selection of only
the best parts available. All fully
tested systems are 100% plug
compatible and come with a
standard one year warranty.

....proven by vears of ; FOR NO ;

{\'fld lef):‘[:)eglence s A LGSS TH AN [\ ANI%UJA%%TO
onolithic Systems Corpora- g n

tion designec;}the first Dlg.(l $6OOO/MB ‘ A TWICE ASMUCH

compatible semiconductor - ;

memory systems available to

the industry. Our experience

is unsurpassed in DEC
compatibility.

Monolithic Systems means...
Technically advanced solutions

WITHNNE — NO.

mMonohthsc YEARS PROVEN
JJrtemy con EXPERIENCE

84 Inverness Circle East
Englewood, CO. 80112
Telephone (303) 770-7400
Telex 45-4498

‘1 BUY ANY
™ DeC COMPATIRLE
A MEMORY

VAX is a registered trademark of
Digital Equipment Corporation

ScIESEt
MONOLITHIC
SYSTEMS

HEL AL SALES OFFICES:
tate Road, Princeton, NJ 08540, (609) 921-2240
gion 7505 Lakeshore Drive, Parker, CO 80134, (303) 841-0888

uth Baldwin, Suite D, Sierra Madre, CA 91024 (213) 351-8717
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PRODUCT PROFILE

Choosing
a small, multi-user
business computer

MALCOLM L. STIEFEL, Contributing Editor

A wide range of architectures, multi-user capabilities
and available software makes the selection a difficult one

The spectacular growth of the data-processing busi-
ness in the last 25 years has been intimately tied to the
extraordinary power and versatility of the computer as
a tool for business applications. It is not surprising,
then, that the small-business computer market has
blossomed as technology has improved and costs have
fallen.

The market is awash with literally hundreds of
vendors, offering systems that range in capacity and
throughput over three or more orders of magnitude,
from pc-based single-user systems with 32K bytes of
memory and a 1M-byte floppy disk to mammoth
superminicomputer-based installations with close to
100 terminals, 2M -bytes of main memory and perhaps

Digital Equipment Corp.'s Datasystem 540, introduced in late 1979, is a PDP-1i1/44-based member of the company’s popular
Datasystem 500 line of business computers.

MINI-MICRO SYSTEMS/June 1981
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The wide variety of prices and
models is at once a blessing and a
curse for users; the small-business
computer market is a technological
maelstrom, with emphasis shifting
from power to reliability.

2G bytes of disk storage. In between these extremes
are hundreds of models, mostly aimed at companies
with fewer than 500 employees.

Storage prices continue to erode

This wide variety of models and prices is at once a
blessing and a curse for users, because the small-
business computer market is a technological mael-
strom. Distributed architectures are proliferating,
competing with the classic centralized systems. Fami-
lies of computers abound, giving users that all-
important upward mobility. Emphasis is shifting from
raw computing power and encyclopedic storage to
increased reliability and maintainability. Better soft-
ware-development tools are appearing as interest

swells in programmer productivity and as software
costs begin to dominate hardware costs. The integrated
office system—a smorgasbord of data-processing,
word-processing and electronic-mail applications—is
just around the corner. Meanwhile, prices for proces-
sors, memory and secondary storage continue to erode.

The potential buyer is dazzled by all of this and is left
in a bit of a quandary: Should he buy now or wait until
there is another generation of equipment, reducing
prices still further? Should he opt for a distributed
system or a centralized system? Is a fault-tolerant
architecture an absolute must? Are remote diagnostics
required, or is the vendor across the street? The
dilemma eventually is resolved when the user comes to
grips with the requirements, choosing those that are
most important to his company, and narrows the
choices to systems that best meet the top-priority
criteria.

This article will dig into some of these options and
trends in small-business computer systems.

The move to distributed architecture

The trade press has been buzzing for years about
distributed system architectures. It appears that the
market is large enough—customers are fairly large

T ARG

Wang Laboratories’ 2200 LVP uses a TM-byte, double-sided, double-density diskette and a 2M-, 4M- or 8M-byte fixed disk. User memory
is expandable from 32K to 128K bytes.

88
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Nestar Is Growing
a Local Network for You.

Centralized data processing is under pressure. Managers
compete for computer time and complain about the lengthy
justification process for new applications. Individual users at
their terminals are frustrated by unacceptable response times.
When the system goes down, everybody’s DP-dependent
work grinds to a halt.

High Productivity

Nestar’s Cluster/One, Model A is a local network of Apple”
computers that lets people get on with productive work
instead of waiting in line. Since every user station is a
computer in itself, response time is fast, and downtime

problems are restricted to single
individuals. The net result: produc-
tivity grows as your network grows.

More for Less

Nestar’s Cluster/One is a true

local network, not merely a limited
function shared disk system. This
means your company enjoys the

benefits of shared data, station-to-
station communication (including electronic mail), and the
reduced costs of shared peripherals. Since Cluster/One is

® Apple is a registered trademark of Apple Computers, Inc.

microcomputer-based, its cost-per-station is dramatically
lower than other systems with similar capabilities, includ-
ing mini-based systems. And the more people on the net-
work, the greater your savings!

We're Growing Our List of Applications

Cluster/One is working right now — in banking, manufac-
turing, the travel industry, schools, and many other institu-
tions and businesses. Software for the application you have
in mind may also exist right now — literally thousands of
programs have been written for Apple.

Plant One Now!

We're ready to ship immediately. So if you're working on
the problems of DP overload, consider the Cluster/One from
Nestar. It’s a solution that grows on you. For more informa-
tion, contact us at: Nestar Systems, Inc., 2585 East Bayshore
Road, Palo Alto, CA 94303, 415/493-2223

SEE US AT COMDEX BOOTH #2226
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companies, interested in replacing mainframes with
minicomputers—to attract several vendors.

Datapoint Corp., for one, advertises its Attached
Resource Computer architecture. The ARC system uses
standard Datapoint processors and peripherals, dedi-

Most vendors are sticking with stand-
alone small-computer systems, with
communications a standard or
optional feature.

cating some processors to application program execu-

Manufacturer Model number Word size; Number Disk

main memory size of users storage capacity
ABC Computers Dekchester 16 bits; 64K to 256K bytes 20M bytes
Advanced Information Design System 3000 8 bits; 32K to 1M bytes 10M to 300M bytes
AIS Data Systems, Inc. AIS-10 16 bits; 64K to 16M bytes 32M bytes
Alpha Micro AM-1000 Series 16 bits; 64K to 2M bytes 24 2.4M to 2400M bytes
AM Jacquard Systems J100, J500 16 bits; 32K to 128K bytes 29 12M bytes
Anderson Jacobson, Inc. System 1500 16 bits; 32K to 64K bytes 4 40M bytes
Applied Data Communications Event 2000 Series 8 bits; 48K to 64K bytes 10M bytes
Basic Four Corp. 410,510, 610, 730 8 bits; 40K to 256K bytes 81032 40M to 300M bytes
Basic Time B-200 16 bits; 64K bytes 10M bytes
BTl Computer Systems 5000/ES 16 bits; 64K bytes 32 10M bytes
Burroughs Corp. B80 Series 8 bits; 32K to 124K bytes 65.6M bytes
Business Systems Products, Inc. Adviser Il 16 bits; 64K to 608K bytes 24 40M bytes
Cascade Data Inc. Concept Il, Concept IlI 16 bits; 32K to 128K bytes 24 10M bytes
Century Computer Corp. 300, 400, 700, 900 8 bits; 32K to 512K bytes 24 300M bytes
Computer Automation, Inc. Syfa Series 8 or 16 bits; 64K to 304K bytes 41032 32M to 2700M bytes
Computer Hardware, Inc. 3230, 4250 16 bits; 32K to 2M bytes 81032 10M bytes
Computer Interactions Compro I, Wordpro Il 12 bits; 128K to 1M bytes 40M bytes
Computer Technology Ltd. 8020 16 bits; 128K to 256K bytes 4 9.6M bytes
Control Data Corp. Cyber 18 Series 16 bits; 32K to 512K bytes 64 400M bytes
Cybertek Computer Products, 1600, 3200 16 or 32 bits; 64K to 1M bytes 48 600M bytes

Inc.
Data General Corp. CS/40, CS/50, CS/60 16 bits; 64K to 256K bytes 3to9 10M to 760M bytes
Data Terminals & DTC Micro 210, 8 bits; 56K to 64K bytes 4 5M to 150M bytes
Communications Taskmaster
Datapoint Corp. 1150, 1500, 3800 8 bits; 24K to 120K bytes 2to24 4M to 120M bytes
Series, 4500 Series,
4600 Series, 5500

Dataram Corp. Bulk Mini 16 bits; 32K to 4M bytes
DDC Computer System 220 16 bits; 64K to 512K bytes 280M bytes
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tion and others to data storage and retrieval, with an
interprocessor bus tying the units together. All users
can access common data files, printers and other
devices, no matter where they are physically located.
There is no central facility, and additional elements can
be attached to an existing system as needed.

Printer Programming Typical
speeds languages price
BASIC, FORTRAN $12,435
120 to 600 Ipm COBOL, FORTRAN, RPG $9950 to $19,800
300 to 1200 Ipm; | BASIC, COBOL, FORTRAN, $24,950
180 cps RPG
900 Ipin BASIC $17,835 to $23,675
300 to 1200 Ipm; BASIC $10,200 to $17,500
45to 55 cps
300 Ipm; BASIC $12,100
45 to 200 cps
300 Ipm; 120 cps BASIC $14,790 to $28,250
150 to 600 Ipm; BASIC $32,500 to $95,100
80 to 160 cps
64 to 450 Ipm; BASIC $19,995
150 cps
300 to 900 Ipm BASIC $29,950
160 or 250 Ipm; COBOL, RPG $19,000 to $30,400
60 or 180 cps
300 or 600 Ipm; FORTRAN $38,700
120 or 160 cps
125 to 600 Ipm; BASIC, COBOL, RPG $22,000 to $26,900
45to 160 cps
120t0 600 Ipm; | BASIC, COBOL, FORTRAN | $5000 to $35,000
80to 88 cps
300 or 600 Ipm FORTRAN, SYBOL $29,950 to $45,000
220 or 300 Ipm; - BASIC, COBOL, RPG, $18,000 to $50,000
60 or 180 cps FORTRAN, Pascal
125 to 660 Ipm; BASIC, FORTRAN $13,000 to $35,000
50 cps
300 Ipm; COBOL, FORTRAN $26,130 to $49,000
45 or 150 cps
300 to 900 Ipm; COBOL, FORTRAN, RPG | $15,300 to $18,300
180 cps
300to0 900 Ipm; | BASIC, COBOL, FORTRAN $57,680
55 cps
240 to 900 Ipm; COBOL $29,865 to $47,300
60 to 180 cps
200 Ipm; 45¢cps | BASIC, COBOL, FORTRAN $16,990
300to 900 Ipm; | BASIC, COBOL, FORTRAN, | $6550 to $34,500
30to 160 cps RPG
APL, FORTRAN $9865
300 Ipm; 340 cps COBOL $40,964

FourPhase Systems offers distributed-processing
software that allows its processors to operate as data
entry and retrieval stations attached to a central 1BM or
Four-Phase computer. Data files may be transferred
between computers using the same software, called
Data 1v.

Computer Automation provides a “virtual network”
architecture for its SyFA data-processing system that
interconnects geographically distributed computers.
Any terminal user can access any data base on any
system in the network. The system restricts access by
giving each user an authorized menu of funtions. that
the user is permited to invoke. Thus, only some users
are permitted to use compilers, data management
routines or other utility software. SyFA has another
neat wrinkle: a “floating” console. System console
operations can float among all terminals to be used
when and where needed. This feature is not likely to
catch on elsewhere; it must be used carefully to avoid
causing havoc in the system.

Most vendors are sticking with the good old stand-
alone system, with communications a standard or
optional feature, but without a specific orientation
toward distributed processing. And much has been
happening to stand alones as well. Consider just a few
of the changes seen in the last few years. Just three
years ago, a fully expanded system would have had no
more than 128K bytes of main memory; today, many can
grow to 1M or 2M bytes. Disk storage capacity has gone
from perhaps 500M bytes in the top-of-the-line systems
to 2G or 3G bytes in the same three years. And at the
low end, there were really no pp-controlled business
systems on the market at all in 1978. Now they can be
found in shopping malls. Our product table lists close to
80 vendors of multi-user systems, and it doesn’t really
touch the low end of the market. Most of the listed
configurations typically sell for $30,000 to $50,000,
while a typical pp-based unit is less than $15,000.

Another fascinating trend is seen in the Qantel
product line. The company sells a family of compatible
systems, with as many as 64 interactive terminals, as
much as 200M bytes of disk and 1M byte of main
memory. But the line printer runs at only 300 lines a
minute. That isn’t a mismatch at all. The design
emphasizes use of the terminals, not the printer, for

A NOTE ON THE TABLES

Data for the accompanying tables were obtained
primarily from the extensive on-line files of GML Corp.,
Lexington, Mass., publisher of Minicomputer Review.
Sort criteria included: system price typically under
$50,000; storage to include hard-disk capability and a
minimum of 24K RAM; and field service availability.
Ambiguous cases or those too close to call were
decided “on the side of the angels” by risking errors of
commission over omission. We did, however, delete
some systems from broad product lines where we felt
that those listed were typical.

In addition to use of GML's computer, we acknowledge
assistance from Datapro Research Corp., Delran, N.J.,
and Management Information Corp., Cherry Hill, N.J.
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Small-business systems are lagging
behind mainframes somewhat in im-
proving programmer productivity, but
vendors are clearly trying.

entering and retrieving data; the printer is superfluous
in many applications.

Still to be seen is an on-line microfilming system.
Mainframes have had them for years, but not small-
business systems. Perhaps someone will offer them in
the future as more users manage to wean themselves
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from the printer, using their terminals on-line and
using microforms for off-line examination of data.

Processor families abound

Qantel is only one of several vendors that offer
families of processors. A family is a set of CPUs with a

| coBoL, FORTRAN, BASIC,

| ; RPG

COBOL, FORTRAN, RPG | $26,460 to $47,365

COBOL, FORTRAN,
CORAL, Pascal

& <o )

$17,080 to $38,980

300 to 600 lpm; BASIC, COBOL

55t0 120 cps
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variety of execution speeds and 1/0 capabilities that
share a common instruction set and architecture or
provide upward-compatible instruction sets; that is, the
instruction sets of the more powerful members of the
family are supersets of those of the weaker members.

The notion of families is nothing new; it has been

OSM’s Zeus System consists of one master processor with 32K
bytes of RAM and as many as 64 single-board user modules, each
with a Z80A CPU, 64K bytes of RAM, two serial and two optional
parallel I/0 ports.

around for 20 years. Still, it is only recently that a
significant number of small-system vendors have begun
offering families of processors. The availability of an
upward growth path is vital to a user with an
expanding company, because it is likely that such a firm
will outstrip its data-processing facilities in a matter of
months or a few years. Then the question is, what
happens to the investment the user has made in
application software when the new system comes
along? If the replacement system is compatible with the
original system at the instruction level, it may be
possible to transport the application software to the
new hardware literally overnight, assuming that the
operating systems of the two are also compatible. In
some cases, it may require the reassembly or recom-
pilation of programs, or the transfer of data files to new
peripherals, but the switchover should be no great
problem.

On the other hand, if the conversion is to a system
with a non-compatible instruction set (or, worse, to one
with a different instruction set and a different word
length from the original), the user is in for some work.
At best, such a conversion will require a modest
amount of recoding after programs are recompiled. But
all job control statements must be rewritten and, in
many cases, file formats must be changed. Even if the
application programs are written in a higher level
language such as COBOL, conversion can be aggravat-
ing. Each vendor prepares its own extensions to the
standard version of the language (if there is one), and

93



T T T T I S e S e S i e R T
I0—in this case, the integrated office

—is one direction in which the small-

business computer system of the

future may evolve.

the parts of application programs that use the exten-
sions must be rewritten in just about every case.
Taken another way, this means that once a user signs

up with a given vendor, it is in the user’s interest to
remain with the vendor as long as possible to protect
the user’s software investment. Vendors have recog-

Manufacturer Model number Word size; Number Disk

main memory size of users storage capacity

Nixdorf Computer, Inc. 280, 380, 600 Series, 16 bits; 48K to 510K bytes 81032 5M to 132M bytes
8870 Series
Northern Telecom Systems Corp. 445 8 bits; 64K to 256K bytes 8 70M bytes
Northrop Data Systems, Inc. 4000, BDS Series 1000 [ 16 bits; 24K to 512K bytes 4 10M to 512M bytes
OSM Computer Zeus 8 bits; 64K to 768K bytes 11012 2.4M bytes (floppy); 34M to
600M bytes (Winchester)
Perkin-Elmer Data Systems Corp.| Sixteen Series, 6/16, 16 bits; 32K to 256K bytes 16 380M bytes
8/16E
Pertec Computer Corp. XL20, XL40 16 bits; 80K to 512K bytes 41016 80M bytes
NV-Philips Electrologica P430, P4500 8 bits; 32K to 1M bytes 71032 40M bytes
Plessey Peripheral Systems System 04, System 34 16 bits; 64K to 256K bytes 12 10M to 300M bytes
Qantel Corp. Series 100, Series 200, 8 bits; 48K to 1M bytes 2to 64 300M bytes
Series 300, 960, 970,
Series 1450
Randal Data Systems, Inc. 250, 540 32K to 128K bytes 40M to 200M bytes
Raytheon Data Systems Co. RDS-5000 16 bits; 64K to 6M bytes 300M bytes
Rexon Business Machines Corp. RX30 16 bits; 64K to 128K bytes 8 40M bytes
RMD & Associates, Inc. VM-50 256K to 1M bytes 450M bytes
R2E of America Micral 80/50 8 bits; 24K to 64K bytes 80M bytes
Scan-Data Corp. 2280/2 16 bits; 128K to 256K bytes 70M bytes
Sentinel Computer Corp. models 30, 40, 50, 80 16 bits; 96K to 1M bytes 17t019 330M to 416M bytes
Southwest Technical Products S/09 8 bits; 128K to 768K bytes 16 16M bytes
Corp.
Sperry Univac BC/7 Series, V75-1000, | 8 or 16 bits; 32K to 8M bytes 8to 16 5M to 40M bytes
V76, 11/62-E, 1900
CADE

STC Systems, Inc. Ultimacc 2010 16 bits; 32K to 64K bytes 3 48M bytes
Systems Engineering Labs, Inc. 32 Series 32 bits; 128K to 16M bytes 64 80M bytes
Texas Instruments Inc. DS990 Series 16 bits; 64K to 2M bytes 8 200M bytes
Ultimate Corp. 4308 16 bits; 32K to 2M bytes 256 1200M bytes
Wang Laboratories, Inc. VS-50, 2200 Series | 8 or 32 bits; 32K to 512K bytes 4t012 8M to 2300M bytes
Westinghouse Electric Corp. 2500-06 16 bits; 64K to 8M bytes
Xmark Corp. Mini Cluster 64K bytes 2M bytes
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nized this point of view and have been offering families
of small-business computers to exploit it.

Data General Corp., for example, has its CS series of
systems. Models cs-20 through €s-70 use compatible
processors. The €s-10, however, the smallest member
of the group, is not upward-compatible with its big

Printer Programming Typical
speeds languages price
300 to 900 lpm; COBOL, BASIC $13,228 to $46,200
45to 165 cps
300 or 600 Ipm BASIC, COBOL $2200 to $25,080
BASIC $45,526
60 to 1000 Ipm M and C BASIC, Pascal, $6000 to $35,000
FORTRAN, COBOL, ;
FORTH, C, PL/I, Assembler
200 to 600 Ipm; | BASIC, COBOL, FORTRAN | $5040 to $33,450
1510 180 cps
900 Ipm; 160 cps COBOL $20,560
400 Ipm; 100 cps COBOL
300 Ipm; APL, BASIC, COBOL, $18,285 to $39,530
30to 180 cps FORTRAN, RPG, DIBOL
50 to 600 Ipm; BASIC, RPG $29,950 to $35,900
55to 150 cps
125 t0 300 Ipm; BASIC $35,800 to $44,100
55 cps
300 to 1250 Ipm; COBOL, FORTRAN $6000 to $14,500
10to 165 cps
300 Ipm; 150 cps BASIC $26,300 to $31,300
300 or 600 [pm BASIC $45,000
APL, BASIC, COBOL, $22,000
FORTRAN
200 to 1100 Ipm; COBOL $19,000 to $36,900
110 cps
300 or 600 Ipm; BASIC $25,300 to $48,500
55 or 150 cps
BASIC, Pascal $2995 to $10,000
200to 700 Ipm; [ BASIC, COBOL, FORTRAN, | $11,000 to $41,040
200 cps RPG
150 to 900 Ipm BASIC $34,000
300Ipm; 30cps | BASIC, COBOL, FORTRAN, | $31,480 to $49,080
Pascal
150 to 400 cps BASIC, COBOL, FORTRAN, | $14,675 to $28,000
RPG, Pascal
60 to 900 Ipm ~ BASIC
BASIC, COBOL, FORTRAN, | $9000 to $35,000
PL/I, RPG
300 Ipm FORTRAN, RPG $17,000
BASIC, FORTRAN, Pascal $27,000
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brothers. The €s-10 is sold through independent
computer retailers, and the others are sold through
DG's in-house distribution network. But the cS-10
competes in the $10,000-and-under market, where price
is the most important consideration for the buyer.
Other parameters, such as upward compatibility, carry

Data General Corp.’s CS/50 system is that company’s latest
addition to its fully compatible Commercial Systems family of
small-business computers. It offers fast interactive response for
as many as nine Dasher display terminals.

far less weight in selection of very small-business
systems.

In addition to DG and Qantel, vendors such as Prime
Computer, Digital Equipment Corp., Hewlett-Packard
Co., NCR Corp. and Wang Laboratories, Inc., offer
families of processors for their small-business systems.

Reliability and maintainability

The first automobiles that sold in quantity were
cranky beasts that broke down more often than they
ran. Early radios, television sets and computers were
equally temperamental. However, as more units were
sold, better manufacturing and quality-assurance tech-
niques evolved, along with better engineering, so the
reliability of the products rose accordingly. A radio or
TV is routinely expected to work all the time for years
without a whimper.

Not so for computers. At least, not yet. But 500,000
computers are in the hands of users right now, and
500,000 systems will be in the hands of small business-
men in the next few years, according to industry
forecasters. No doubt they will expect their computers
to work as well as their radios, TVs and cars.

Tandem Computer Corp. focused attention on the
reliability problem when it annouced its Non-Stop
system—consisting of two to 16 computers tied togeth-
er to provide redundancy and automatic switching.
Should a processor fail (or should a memory unit, device
controller or power supply fail), another automatically
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For buyers, the decision-making
process will get harder before it
gets easier. Prices will fall and the
number of features will rise.

takes over its function without missing a beat. No other
vendor yet provides a system architecture that elimi-
nates as many single points of possible failure.

Burroughs Corp. provides five processors in its B-920
system. One processor furnishes operating control,
another manages data files, two task processors
compile and execute application programs, and the fifth
processor handles data communications. A redundancy
feature in the B-920 allows the user more continuous
processing. One or two task processors can be switched
under operator control to act as the file management
processor or the system control processor. This feature
provides backup for critical user applications that
require continuous system availability.

Hewlett-Packard takes an innovative approach to
reliability with its so-called “guaranteed uptime ser-
vice” for its model 3000 series 44 business system.
Users within 100 miles of an H-P service center can sign
an agreement that guarantees 99 percent uptime for
the cPU and two system disks, 24 hours a day, seven
days a week. If the protected devices fail to be up 99
percent of the time in a given month, then credit is
given to the user against maintenance charges for the
following month to compensate for the failure.

H-P also supports local and remote diagnostics in the
3000 series, as do DEC and DG for their products.

Software development

Given the spreading interest among data-processing
managers in programmer productivity, it is natural to
expect that vendors will supply software development
tools to assist the user. Small-business systems lag
behind mainframes somewhat in this respect, but
vendors are clearly trying. No one, for example, talks
about code generators or pre-compilers for application
programs, although vendors do offer comprehensive
and powerful utilities and debugging aids, along with
high-level languages.

Not everyone offers a high-level language. Display
Data Corp. offers none for its Insight 4001 system,
preferring instead to custom-tailor its standard busi-
ness programs for users. IBM offered a similar turnkey
small-business system a few years ago, but most users
seem content to program their own systems, or buy
application packages from third parties, or both.
Accordingly, more than half the vendors in our product
table offer COBOL, and more than half offer BASIC. More
than a quarter provide RPG. Many vendors also have
FORTRAN for scientific work, and a few are beginning to
furnish Pascal. But COBOL and BASIC remain most
popular.

Unfortunately, several vendors stubbornly cling to
homegrown languages. This is fine for the vendor
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because the user is locked in: A switch to a non-
compatible system entails rewriting all application
software. So if you want to marry a vendor for life,
have a “bol:” SYBOL (Computer Automation), DIBOL
(DEC), HIBOL (Infotecs), LOBOL (Logabax) or MOBOL
(Mohawk Data Sciences).

Computer Automation, for one, argues that SYBOL
can perform certain functions much more effectively
than an extension to COBOL could do: handle a 24-line
CRT screen, perform real-time coordination between
simultaneous programs, activate concurrent utilities or
provide communications. The company says forcing
these features into standard COBOL would produce a
clumsy, inconsistent language. It would be neither
standard nor portable. So why bother?

The counter-argument is that a COBOL extension is at
least partially standard, so it is at least partially
portable. A home-brewed language is not all portable.
There is strong evidence that most vendors agree with
the counter-argument: Only five of the vendors in the
product table offer homegrown languages.

To achieve wide use, a language needs an influential,
well-heeled sponsor, such as IBM (FORTRAN, PL/1) or
the Department of Defense (Ada). Rare is the language
that proliferates without such support. And if it doesn’t
proliferate, the small-business user will have a hard
time converting.

Integrated office systems

10, in this case, is neither input/output nor the moon
of Jupiter. It stands for the integrated office, which is
one direction in which the small-business system of the
future may evolve. Perhaps the small-business system
will cease to exist as a separate entity in the high end of
the market. In the interim, the system will integrate
word and data processing; later, the integrated office
system will emerge. Actually, the integrated office
system of the future may differ little in architecture
from current small-business systems. The difference
will lie in the versatility of user terminals, which will
certainly handle graphics as well as alphanumerics,
may be able to display standard television signals and
will have enough intelligence to support an electronic-
mail system.

For now, several vendors provide word-processing
software on their systems, and a few integrate word
and data processing. Data processing creates a name
and address file, and word processing uses the file as
input to a letter-printing process. N

Malcolm L. Stiefel, now a group leader
at Mitre Corp., has worked as a systems
analyst, systems engineer and program-
mer on military command-and- control,
hospital administration, investment
securities and municipal information
systems.
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“Our inventory is our existence.
Think we'd trust it to anything less
than Scotch Brand Dlskettes””

Don Stone, President,
Mass. Auto Supply Company,
Inc., Boston, Mass.

Scotch Diskettes are the

diskettes you can depend

upon with the information
your business depends upon.

Each one is tested and
certified error-free before it
leaves our factory. Because
we know nothing less than
perfection is acceptable for
your vital business data.
Scotch Diskettes are
available in regular or mini
sizes, compatible with almost
| any system.

To find out where you can
purchase Scotch Diskettes,
call toll free: 800-328-1300.
(In Minnesota, call collect:
612-736-9625.) Ask forthe
Data Recording Products
Division. In Canada, write
3M Canada Inc., London,
Ontario, N6A 4T1.

If it’'s worth remembering,
it’s worth Scotch
Data Recording Products.

3M Heérs You...

CIRCLE NO. 152 ON INQUIRY CARD
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ONTEL

A CWI SUBSIDIARY

Ontel Display Computers— Thoughtfully designed to be operator friendly, the Those are just a few of the reasons why we've installed
designed for the 80’s OP-1/15’s advanced ergonomic styling includes a 20,000 systems worldwide.
modern low-profile keyboard, tiltable CRT display, and
many sophisticated video enhancements. Handling a We can assemble and deliver complete OEM systems
multitude of applications, this unique low-cost Display " /ess than 90 days. Be informed. Contact us today.

Computer is truly designed for the 80’s.
Ontel Corporation

A comprehensive selection of software packages. 250 Crossways Park Drive
Superior customer support. Very attractive pricing. Woodbury, NY 11797 (516) 364-2121

CIRCLE NO. 56 ON INQUIRY CARD



Novell's Nexus
addresses

work-station market

This expandable, low-priced system is equally adaptable
to first-time users or large corporations

A new pc system that provides stand-alone process-
ing at each user location in an expandable network has
been introduced by start-up Novell Data Systems,
Orem, Utah. The system—called the Nexus series—is
described as both economical and easy to use, and is
targeted at customers ranging from the first-time
small-business user to large, multinational corpora-
tions. A second-generation system, it includes various
combinations of 8- and 32-bit pes and a variety of
peripherals, including floppy- and Winchester-disk
drives, printers and intelligent video display terminals.

Novell developed the Nexus II network because the

company believes that available starter-priced comput-
er systems have limited capabilities, particularly in the
areas of processing capacity, memory and storage, and
that computers that have adequate capacity are too
expensive for most businesses shopping for their first
data-processing systems. Novell’s solution is an ex-
pandable local network that allows the customer to
begin by buying a stand-alone computer, and to
upgrade the system as needed without obsoleting his
initial purchase.

Novell examined what Xerox had done with Ethernet
and what Datapoint offered with ARC before developing

Terminal Terminal Terminal
computer computer ‘ computer

Data management Tape cartridge Terminal
computer streamer computer

| Disk | Disk 5M- to 40M-byte
‘ disk
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Novell’s Nexus 1l network expands to accommodate more than 100 Nexus I/ terminal computers, printers and other peripherals.

Printer

RS232
adapter
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THE ZENTEC SERIES 8000
INTELLIGENT TERMINALS

The first Intelligent Terminal designed specifically for
OEMs to configure and for people to use.

- THEZENTEC 82275 A T~ WITH THE BODZ, THE /5" TRI IS
PLETE _INTE, - BRALL-TOINT CONNECTEDTD




With the Series 8000, Zentec
successfully re-defines the
words Human Engineering.
Never before has there been

a more powerful, more flexible,
more operator-oriented video
display terminal designed
expressly for OEMs and sys-
tem integrators.

The first thing you see on the
CRT is the almost completely
glare-free surface for reduced
operator eye fatigue. The single
knob right up front is used to
turn the system on or off and to
control the level of brightness.
While a P31 green phosphor is
standard, white or amber phos-
phors may be optionally pro-
vided. Character resolution and
contrast go easy on the eyes,
too, and wait until you see the
character size on our 15"
screen!

Configurability AND Flexibility
With Zentec's unique multiple-
module concept, the 8000 may
be easily configured with either
a 12- or 15-inch CRT with full
swivel and tilt, up to three snap-
in printed circuit boards in the
logic box for fast MTTR, and a
wide variety of detachable key-
board styles. A single PCB is

standard with the 8000, and the
OEM may add one or two of his
own PCBs. The standard logic
contains Zentec's unique mini-
computer-like bus architecture
under the control of a powerful
microprocessor. Hardware for
synchronous or asynchronous
communications and printer 1/0
is standard. The Zentec 8000
may be configured with 16, 32,
or 64KB of RAM and 4, 8, 12,
or 16KB of ROM or PROM.
That's flexibility!

The microprocessor-controlled
detached keyboard of the 8000
is canted 11° for operator
comfort and the keys may be
Stepped, or optionally, sculptured.

Through Zentec, all OEMs can
now offer a unique private label
product so finely tuned to

their customers’ needs that it
achieves the highest level of
man-machine interface. For the
direct story on the Zentec 8000,
call us at (408) 727-7662, or
write for our brochure.

LZENTEL

Zentec Corporation
2400 Walsh Avenue
Santa Clara, CA 95050
(408) 727-7662

UP IO FOURFEET — S ——
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The Nexus series was designed as an
integrated network, which transmits at
8M bits per sec. with as much as 3000
ft. of cable between work stations.

the Nexus Series. ARC’s transfer rate was seen as too
slow, and Ethernet as too expensive. Novell wanted
speed, but at low cost.

Reliability was another big consideration. The com-
pany found that the majority of computer failures
occurred in memory and resolved to remedy that
potential weakness in the Nexus designs. The result
was RAMGUARD, a feature that automatically detects
and corrects single errors resulting from memory chip
failure. RAMGUARD corrects any 1-bit error in any

Novell’s basic system inc/udes the Image 800 matrix printer (left),
Nexus Il terminal computer (center) and mini-Winchester
subsystem.

0.5-byte of memory, and even if this kind of error were
to appear in every 0.5 byte of memory, the company
claims the computer would continue to function with an

HOW NOVELL COMPARES ITSELF WITH THE COMPETITION

Novell Convergent Datapoint
Nexus II Ethernet Technologies ARC CP Net
Speed
(M bits/sec.) 8 10 .6 R.5 .02
Price*
With 1 work
station $12,700 $14,000 $18,000 $28,000 $9,000
With 10 work
stations $55,000 $113,000 $70,000 $98,000 $80,000
With 5 work
stations $139,000 $282,000 N/A $245,000 $190,000
With 100 work
stations $553,000 $1,113,000 $70,000 $98,000 $80,000
With 25 works
stations $139,000 $282,000 N/A $245,000 $190,000
With 100 work
stations $553,000 $1,113,000 N/A $980,000 $700,000
Maximum
number of
work stations 100 + 100 + 16 6000 + 16
CPU type 8 or Mixed
3R bit CPUs 16 bit 8 bit 8 bit
Software All soft- Vendor Convergent Data Point Designed
available ware deve- software or Conver- or Data to run on
loped to gent dealer Point deal- MP/M
run under developed er devel-
CP/M oped
Cable type Shielded Coax Multiwire Coax Multiwire
twisted cable cable
pair
Maximum distance
between devices (ft.) 3000 3500 Hundreds 2000 1000
Maximum length of
network (ft.) 30,000 7000 Hundreds 20,000 2000
Method of RAM RAMGuard N/A 7 Interrupt Interrupt
error recovery error on parity on error
correction error
1 bit/nibble
Communication Packet Packet RS422 Proprietary Data bus
network contention contention balanced or RSRR32
protocol bus bus differential serial
multi drop

*Projected price, which can vary with application
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sik Ramtek.

(Nobody knows more about Col_orgraphics)

See the difference a sharper
image and more colors make in our new
colorgraphics terminal.

The 6212 displays the graphics output from your data base
in clear bright images, letting you use color graphics in
new, more powerful ways.

Add colorgraphics to your present MIS program. If your
management is still relying on printouts or monochrome
displays for information, the 6212 is the easy way to upgrade
to colorgraphics. It uses a standard RS232C interface to
your host computer, and is supported by many of the current
graphics software packages.

High resolution lets you display more data. Greater
resolution (up to 640 x 512 picture elements) means greater
display performance. Consolidate and present more
information in each display frame, without diminishing
image clarity. Each terminal user can select 16 displayable
colors from the 6212's palette of 64.

Our Colorgraphic Language (CGL) makes it easy. The 6212
is programmable in its own easy-to-learn set of English
language commands. Users with no graphics experience
can quickly move up to high-performance color graphics.

Look to Ramtek for more than terminals. If you need high-
resolution business graphics with stand-alone comput-

ing, the Ramtek 6214 offers a complete system with floppy
disk and UCSD Pascal™ Ramtek has a complete line

of colorgraphic and imaging products, including hard copy
devices, monitors and colorgraphic printers. Plus a

worldwide service network for support after you buy. For
more information, write to Ramtek, 2211 Lawson Lane,
Santa Clara, CA 95050.

How do colorgraphics fit into your MIS picture?
To help you evaluate the business graphics
products on the market, Ramtek has prepared
the booklet, “Matching colorgraphics to your
Management Information System!' It's

Issue Number 5 of Ramtek’s Use Our

Experience Series. To get your free

copy, write to Ramtek on your company'’s
letterhead.

Ramtek

OurExperience Shows.

REGIONAL OFFICES—Santa Clara, CA (408) 988-2211, Los Angeles, CA

(714) 979-5351, Albuquerque, NM (505) 884-3557, Dallas, TX (214) 422-2200,
Houston, TX(713) 774-2233, Chicago, IL (312) 397-2279, Seattle, WA (206) 838-5196,
Washington, D.C. (703) 893-2020, Cleveland, OH (216) 464-4053, Boston, MA
(617) 273-4590, Metropolitan NY (201) 238-2090, Maitland, FL (305) 645-0780,
Pittsburgh, PA (412) 931-2500, New York/Canada (716) 425-1742, The Netherlands
31(0) 2968-5056. CIRCLE NO. 58 ON INQUIRY CARD
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The system’s network provides true
multiprocessing, in that all Nexus |l
terminal computers are independent
processors and can operate
simultaneously.

extremely high degree of reliability. This feature is
integral in the design of the Nexus CPU, and is said to
be unavailable in any comparably priced computer.

The Nexus series was designed as an integrated
network, which transmits at 8M bits per sec. with as
much as 3000 ft. of cable between work stations. The
system includes a 32-bit data-management computer
that acts as a file processor to control all access to the
data files. This processor accommodates several types
of storage, including 360K-byte floppy-disk drives, 20M-
or 40M-byte Winchester drives and streaming tape
drives. The system is initially offered with a single
data-management computer, but it can be expanded to
include several of these units.

Adding terminals

The system’s network organization provides true
multiprocessing in that all Nexus II terminal computers
are independent processors and can operate simultane-
ously. Each terminal computer in the Nexus II network
is an 8- or 32-bit wc that includes its own processor,
video display (including both true X, Y graphics and
alphanumeric functions) and keyboard. Terminal com-
puters are added to the network as needed, and each
such addition enhances the total processing and memo-
ry capability of the system.

Thus, the Novell Nexus series combines the best
features of a multi-user/resource-sharing system with
the full benefits of a personal, private computer
dedicated to each individual work station. The advan-

tages of timesharing are provided without CPU conten-
tion, memory swapping and other disadvantages im-
posed by conventional timesharing systems. This
concept is extended even to remote work stations.

Nexus terminal computer

The Nexus II terminal computer, the heart of the
Nexus II network, uses four pups. The terminal itself is
based on the Z80A with as much as 64K bytes of RAM and
16K bytes of programmable ROM. An MC68A00 proces-
sor controls the CRT terminal, an MC6802 drives the
intelligent keyboard, and another 64K-byte Z80A pro-
cessor runs the CP/M operating system and executes
programs.

The terminal computer can be connected to its own
disk-storage subsystem to operate as a Nexus I
stand-alone computer, or to a separate data-
management computer through a network interface to
act as a terminal computer work station in the Nexus 11
network. Local peripherals are attached via an RS232C
communication port.

Each Nexus computer includes a Novell video display
terminal. The 15-in.-diagonal CRT measures displays 80
or 132 characters per line. The display system accom-
modates a full ASCII character set plus an additional set,
that can be down-line-loaded. The P31 (green) phosphor
CRT has full graphics capability and includes internal
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Numerof terminals

Novell Data Systems’ Nexus Il terminal computer is an 8-bit uc
with 64K bytes of RAM. It includes the processor, memory, video
display terminal and keyboard.
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The response time curve of various ucs is shown in typical
business applications where each station in a system initiates a
new message every 20 sec. and each message initiates six disk
accesses.

editing features. The ergonometric keyboard contains
72 function keys with a numeric pad that can function
as a calculator.

Software

Novell aimed at being compatible with a broad base
of existing software to reduce dependence on proprie-
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tary programs. As a result, the company adopted the
CP/M operating system to enable the use of a large
number of application programs in addition to Novell's
accounting and word-processing software. More small
businesses use CP/M operating systems than any other,
and the software already written for these systems is
extensive.

Novell’s hardware pricing is attractive to customers
who anticipate a growing need for information process-
ing. Once the network is installed, additional terminal
computers can be placed on line for approximately
$3700 each. A work station with a stand-alone Nexus 1
computer, an 8-in. Winchester subsystem and a printer
sells for less than $12,700.

A variety of printers are available, including the
Novell Image 800 matrix printer, conventional word-
processing character printers and 300/600-lpm units.
The system automatically spools all printer output.

Expand as needed

The Nexus series allows hundreds of node connec-
tions to be made on the network, enabling a business to
begin with a very small system and expand it as
requirements demand without changing either hard-
ware or software. Upgrading is via simple plug-in
operation with no user modifications to the operating
system.

Transmitting large amounts of data across even a
high-speed communications line can slow response time

Novell’s up-based Image 800 printer features 30 programmable
functions and prints at 150 cps ina 9 x 9dot-matrix format with no
duty cycle restrictions.

and result in unsatisfactory performance. The Novell
system eliminates this problem by separating the
computing function from the terminal function at
remote stations. This allows fast program loading, data
calculation and manipulation at the local network, and
only operator input and video display information is
transmitted over the telephone line.

The company expects to be serving customers
through a system of 100 dealers in the U.S. by year-end,

COMPUMART’S PDP/LSI-II

Based Systems

Made ToOrder

A full range of LSI-11 and PDP-11 sys-
tems and add-ons are available direct
from Compumart, when you need them.

We stock all the best hardware and
software available from DEC and other
solid manufacturers, from floppys to
300Mb systems, single user to time shar-
ing software.

Call or write for our DEC systems cata-
log. Can’t wait? . . . call today.

Ready To Go.

617-491-2700 / 800-343-5504

Telex 921401

G/ COMPUMART

Cambridge Digital Division

65 Bent Street Box 568 Dept. 7404 Cambridge, MA 02139
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We've put the industry’s broadest
line of semiconductors on Multibus™
board level products. Now we've created
SuperChip™ expansion flexibility which
the competition can’t even begin
fo match.

The BLX solution—our low cost board
level expansion for BLC users brings fotal
versatility fo SuperChip board system
designs.

On-board function expansion is
accomplished by plugging any BLX module
directly info sockets on SuperChip host
boards (BLC 80/11A, BLC 80/116, BLC
86/12B). Each host board can accept any
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BLX modules create

two expansion modules.

Cost- and space-saving configurations
are now just a matter of choosing the mod-
ules which provide the best approach.

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

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

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

-
.....
. "
-
-

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

Broad line innovation from chips fo
boards. Our esfablished manufacturing
capabilities and fechnical innovation from the
chip up make us the logical choice for board
level designs.

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

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

board level expansion either. O (T ormesen SOMETEN RSN (ERURT SRS
For more BLC and BLX SuperChip
information, just clip and mail the attached Please send me the following SuperChip family information:

coupon. ! : .
i : [] Boards that falk BLX-281 National Semiconductor Corporation
by ch%lsp:{g:éps. Because mar cannot Ive [C] Boards that measure 2900 Semiconductor Drive
: BLC-8715 & BLC-8737 Mail Stop 16250
SuperChip is o rademark of National Semiconducior Corporaion. (] Boards that franslate  BLC-8488  Santa Clara, CA 95051
N T ] Entire BLC and BLX Product Line

NAME
e T TRIONE

National B
Semiconductor Byl - 2 omet

The Practical Wizards
of Silicon Valley
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Introducing the remarkable 132-column
Paper Tiger™ 560. The first full-width matrix
printer to give you fully formed characters
for a low $1695.*

The new 560 features a staggered nine-
wire ballistic type print head that overlaps
dots in both horizontal and vertical planes.
It bi-directionally prints up to 150 dense, text
quality characters per second.

The 560 also features a reliable cartridge
ribbon that lasts up to four times as long

resents a breakthrough in matrizx printing
ring the user excellent print quality wit]
ce of a matrirg printer. Employing a unigq
red column" head manufactured by Integr
creates high quality printouts by overla

Paper Tiger 560 Print Sample

as spool and cassette ribbons, separate
heavy-duty stepper motors to drive the print
head and advance the paper, plus true
tractor feed.

And famous Paper Tiger performance
comes with every new 560. Like fixed or
proportionately spaced text, programmable
tabbing and business forms control, auto-
matic text justification, print formats to 220

columns, parallel and serial interfaces, self-
diagnostics, and more. All inside the most
compact printer of its kind.

Need more stripes? Dotplot,” our high-
resolution raster graphics package, is stan-
dard on every 560.

For data processing, word processing
and small business applications, this is your
Tiger. The business-sized Paper Tiger™ 560.

It's a Tiger you can count on.

Call TOLL FREE 800-258-1386 (In New
Hampshire, Alaska and Hawaii, call
603-673-9100.) Or write: Integral Data
Systems, Inc., Milford, NH 03055.

@Integral Data Systems, Inc.

*Suggested single-unit U.S. price. Very generous OEM discounts available.
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MINICOMPUTERS

A mid-year

market evaluation

STEPHEN J. SHAW, Electronic Business magazine

Growth of 26 percent in 1980 was well below the level of the 1970s,
and thin backlogs are now triggering more innovation in marketing

Most sectors of the small-computer industry came
through 1980’s economic downturn with delivery levels
and balance sheets almost unscathed. But backlogs are
now substantially lower than they were a year ago,
making suppliers vulnerable to an extension of the
recession past mid-year. A brighter trend is the slow
decline in interest rates, which could encourage small
businesses to revive computer orders that many had
postponed when rates hovered around 20 percent.

Sales of general-purpose computer systems priced at
less than $200,000 grew 26 percent last year, the same
rate achieved in 1979, says a Dataquest Inc. study.
Last year’s lull in the rate of increase was a far cry from
the heady advances made through most of the 1970s.
That lull pressured suppliers to examine internal

organizations, to try new marketing and support
methods and to exploit opportunities in new market
niches and vertical applications areas.

“Overall, the computer companies fared rather well
in a poor economy,” says Grant Bushee, an analyst at
Dataquest Corp., a Cupertino, Calif., market-research
firm. “Continued softness, however, will have a greater
impact because the backlog in orders won't carry
companies as far as it has in the past,” he says.

A need for greater responsiveness

Changing market conditions, which are testing
computer vendors’ responsiveness, pose the greatest
challenge to the industry over the next few months.
Companies that have flexible management and real

Top 10 share of total small-computer market*

1BM | 28.1

[ | Honeywell 5.1
Data General 4.2
: Burroughs 3.9
:] Texas Instruments 3.3

(percent)

*Total market revenues for general-purpose
smali computer systems: $16 billion

Source: Dataquest Inc.

Top 10 U.S. small-computer suppliers*

(1980 rank)

| iBM 4500

i | Digital Equipment Corp. 2450

[ ] Hewlett-Packard 1500
: Honeywell 810

: Data General 673

: Burroughs 620
DTexaslnstmmems 520

I ner st

:Wang 480

3 Datapoint 340

L
0 1000
(sales, $ million),

Ll 8 \J  §
2000 3000 4000 5000
*Based on worldwide shipments by U.S.-based suppliers
for general-purpose computer systems under $200,000

Source: Dataquest Inc,
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Large strides were made in software
last year when suppliers began to
respond to users’ increasing demands
for higher powered developmental
languages and application packages
designed for specific vertical markets.

commitments to selling business solutions, not just
hardware, are weathering the economic hard times
with revenues and profit margins intact. The manage-
ment styles and product-line approaches of Digital
Equipment Corp. and 1BM Corp. are becoming more
similar. Both vendors have successfully anticipated
user needs. Companies that are known for rigid,
centralized management, such as Data General Corp.,
are discovering that continued growth depends on an
organization that revolves around the market rather
than around the dictates of a chief executive.

Large strides were made in software last year when
suppliers began to respond to users’ increasing de-
mands for higher powered developmental languages
and application packages designed for specific vertical
markets. As the customer base for small computers
grows in size and sophistication, vendors are experi-
menting more than ever before with innovative market-
ing channels. More small-computer brands are appear-

ing in retail outlets, while direct-sales operations are
being beefed up. Additionally, most of the Top 10
suppliers are selling more aggressively than ever to
OEMSs and system houses.

Industry observers say that the buzz phrase “office of
the future” has changed to “local distribution.” DEC and
other vendors continued development last year of a
communications protocol compatible with Xerox’s
Ethernet approach. Others bet on alternative ap-
proaches, such as Datapoint’s Arc network, stressing
the trend toward integration of voice and data commu-
nications. Industry associations continue, in vain, to
seek a network standard.

Computer hardware introduced in 1980 and in the
first quarter of 1981 included six 82-bit superminicom-
puters, which offer the processing power of mainframes
at minicomputer prices. These units promise to create
new applications and to capture a healthy share of the
heretofore small-computer market.

At the low end, suppliers continued to develop
low-cost pes, and a surge of new products is expected
this summer. Competition at this level is intensifying as
computer vendors respond to the marketing challenges
posed by Tandy Corp. and Apple Computer Ine., which
are expected to crack the Top 10 list next year. Pocket
computers are also on the horizon. Radio Shack
introduced a $250 hand-held computer last summer. In
March, Hewlett-Packard Co. introduced the 4icv

DEC EMERGES AT THE BOARD LEVEL

Mirroring its success at the
small-computer systems level, Digital
Equipment Corp. established itself in
1980 as the undisputed leader in the
market for 8- and 16-bit board-level
ncs, according to a March, 1981,
study by Dataquest Inc.'s small-
computer industry service. In 1979,
DEC, with 27 percent of the market,
moved slightly ahead of former leader
Intel Corp., with a 25 percent share.

Last year, DEC pulled away
dramatically by capturing 38 percent
of the market, more than doubling its
revenues in an area that grew 48.9
percent. Although Intel's share
dropped to 22 percent, it is expected
to rebound strongly this year as a
result of 1980 contract awards and a
concentrated design and production
push on the 8086 cPU and the 32-bit
iAPX 432,

Competition in the pc board-level
market differs from that in the systems
arena as a result of three diverse
types of suppliers—traditional mini-
computer manufacturers, semicon-
ductor suppliers and independent
vendors. Each brings different sets of
distribution methods and market
philosophies. During the next four
years, Dataquest predicts, the battle
for market dominance will be fought
between the minicomputer and semi-

conductor factions, with no clear victor
emerging, as a result of complemen-
tary strengths and weaknesses.

But because DEC clearly won the
1980 round, the company can expect
higher visibility in the wpc field.
“There's a growing awareness of DEC
as a pc supplier,” says Arthur
Massicott, DEC’s product line manag-
er for the u.s. and general internation-
al areas.

Massicott says the company in-
creased its board-level design activi-
ties 18 months ago. As new 8- and
16-bit products became available, it
launched an advertising campaign
specifically to increase user aware-
ness of the company’s uc activities.
DEC also invested heavily in building
its sales force, thus boosting the
number of sales personnel by half in
1980. Last February, the company
concluded an agreement with New
York-based distributor Harvey Elec-
tronics Inc. to sell and integrate
board-level products.

DEC’s minicomputer orientation and
the fast expansion of the board-level
market haven't hurt. According to
Dataquest, the 8-bit board market is
growing at a compound annual rate of
38 percent, resulting in 830,000
installations by 1985. The 16-bit
product market, which expanded last

year at a 68.4-percent rate, is
predicted to grow through 1985 at a
43-percent annual rate.

Continued reduction in semicon-
ductor costs is driving down prices for
existing board-level designs. As chip
density increases, the same proces-
sor and memory capabilities can be
assembled on a board with fewer
chips and interconnects. The new
extended-addressing chips, for in-
stance, are priced at about $75 each.
By 1985, Dataquest predicts, the price
will drop to around $16.

During 1980, most of the advanced
16-bit board products came from
traditional minicomputer companies.
But a large number of designs last
year by semiconductor firms, such as
Intel, indicates that the minicomputer
houses might not occupy the same
leadership positions next year.

“The die is already cast for
co-dominance of the board market by
semiconductor companies over the
forecast period (1980 to 85),"
Dataquest's report says. “Minicom-
puter companies have a competitive
advantage with executive software
systems and upward compatibility
with existing pc systems. Semicon-
ductor companies offer the latest
technology, chip-level products and a
strong software development effort.”
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COMPATIBILITY
..that’s the 910

You no longer have to pay high prices for
conversational terminals. Now you can get
TeleVideo’s new 910 terminal at a low price.

» TeleVideo engineering provides you with
switchable emulations of the ADDS 25/Viewpoint,
Hazeltine 1410, Lear Siegler ADM-3A, 5A. Four
switchable character fonts and five independently-
controlled video attributes.

* Microprocessor design offers OEM’s the
flexibility of code changes.

* You will get TeleVideo’s high quality value and
features.

» The 910 uses the same monitor, keyboard,
and case as our popular 912/920. This
means field-proven reliability.

TeleVideo

TeleVideo Systems, Inc.
1170 Morse Avenue
Sunnyvale, CA 94086
408/745-7760
800/538-8725 (outside CA)
TWX 910-338-7633

Nationwide field service is available from General Electric Co
Instrumentation and Communication Equipment Service Centers.

The Value Leaders

Santa Ana, CA 714/557-6095; Sunnyvale, CA 408/745-7760; Dallas, TX 214/980-9978; Atlanta, GA 404/255-9338;
Bloomindale, IL 312/351-9350; Morris Plains, NJ 201/267-8805; London 44-9905-6464
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While computers themselves are
getting smaller, some of their prices are
increasing, primarily because rising
labor and capital costs have offset
declining component prices.

programmable calculator, which features 500 program
steps, printer interconnect display screen and other
peripherals. Japanese suppliers, including Casio Com-
puter Co. and Matsushita Electric Industrial Co., also
have announced plans to introduce pocket computers.

While computers themselves are getting smaller,
some of their prices are increasing, primarily because
rising labor and capital costs have offset declining
component prices. Hewlett-Packard, for instance, an-
nounced a 5 percent price increase in March, and other
vendors are expected to follow suit. “Companies are
now willing to pass along the effects of inflation with
higher prices to their customers,” says Bushee.

The shortage of components that plagued the com-
puter industry in 1979 eased last year. Production of
components, especially semiconductors, was stepped
up as some vendors integrated backward and began to
fabricate their own parts. For the most part, however,
computer suppliers without internal component manu-
facturing negotiated arrangements with chip suppliers
to avoid becoming locked into single sources.

Goliath endures; David challenges

IBM Corp. continued to dominate the small-computer
field using its long-held strategy of offering a compre-
hensive product line backed by legions of sales and
support personnel. Its offerings include the Series/1,
the 4300 mainframe series that competes with many
superminis, the 5120 line and the System/34 series. The

Digital Equipment Corp. has strengthened its supermini hand with
the VAX-11/750, a scaled-down version of the 780.

12

once - postponed machine, the System/38, was intro-
duced in the third quarter of 1978, only after the
company delayed its delivery to meet its original
performance specifications.

IBM has been criticized for its difficulties in introduc-
ing and marketing new systems. The Series/1, intro-
duced more than four years ago to compete with DEC’s
PDP-11 computers, never fulfilled the company’s origi-
nal objectives after early problems with its operating
system.

“The Series/1 was received by the market more as a
gateway from IBM networks to foreign terminals,” says
Donald Brown, an analyst with the Gartner Group, a
research firm in Greenwich, Conn. “IBM has not been
completely successful in tactically implementing any
system.”

But 1BM is succeeding in improving the price/perfor-
mance levels of its machines and in responding
aggressively to competition—a contrast to the compa-
ny’s lethargy during the early 1970s. “IBM is much more
competitive now than it was five years ago and will be
much more competitive in the near future,” Brown
observes.

The company, a pioneer in innovative distribution
channels, established business computer centers in late
1977 to sell its small-business line to groups of
executives. Centers are now operating in 50 U.S. cities
and 30 cities abroad. Last year, the company opened
two retail outlets, which carry both small computers
and office products. This was IBM’s way of topping the
small-business market, in which the cost of direct sales
is prohibitively high.

Taking aim at IBM from the number-two spot is DEC.
During the past year, DEC solved its problems with
lengthy lead times, which had plagued the company in
1979 and part of 1980. “Some systems had 360-day lead
times,” says Brown.

To recapture the business it lost to competitors that
delivered more quickly, DEC tripled production of some
popular machines and began to manufacture semicon-
ductors internally. The company boosted its capital
spending for plant and production a whopping 159
percent to $321 million in 1980. Last October, the
company unveiled the 32-bit VAX-11/750 supermini,
which industry analysts report offers 60 percent of the
performance at 40 percent of the price of the older
VAX-11/750 (MMS, December, 1980, p. 13).

“DEC is doing extraordinarily well, and it’s reflected
in substantial gains in market share and position,”
Brown says. He believes that DEC and IBM are
reversing some traditional roles. “IBM had a unified
product line in the early '70s,” he says. “Now there is
some overlap in its small-computer systems.” The
situation at DEC is just the opposite: “They’re making a
push to unify product lines and eliminate systems
overlap.”

IBM is also emulating DEC’s management structure to
some extent. IBM traditionally has been perceived as
directed from the top down with strong central control,
while DEC has often been characterized as a “bottoms-
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There’s
more behind
Hewlett-Packard’s

microcomputer than

$50 million worth
of software.




Full system
support.

Announcing the new HP? 1000
L-Series Model 5 microsystem.

The same two-board microcomputer that’s becom-
ing so popular with OEMs is now avail-
able as an integrated, real-time
system —complete with dual
minifloppies, 128K bytes
of memory, your choice
of interactive terminals
and full support for the entire
system from Hewlett-Packard. All
for under $10,000.

All strings attached.

Software is the most important —
part of any system, and the Model 5 has $50 million
worth of software development behind it.

You can start with either RTE-L or RTE-XL, our
powerful multi-programming, multi-user operating sys-
tems. Their modular construction lets you build the
real-time computing environment your applications pro-
grams demand— programs you can develop in Assem-
bler, FORTRAN 4X and BASIC. And our HP DSN
networking software makes it simple to put low-cost
computing wherever you need it.

Data base management on a microcomputer? With
our IMAGE DBMS, you've got a powerful tool for simple
and efficient data management. And you can easily pic-
ture the possibilities offered by our GRAPHICS/1000
software. Like our other software packages, these are
all upwardly compatible throughout the entire HP 1000
line, giving you an easy growth path to even higher
performance.

Configure it out for yourself.

The Model 5 is completely modular, so you can
virtually design a system yourself. Hard disks and other

-

peripherals can be plugged in directly. And thanks to a
60% reduction in memory costs, you can go all the way
to 1/2 megabyte of memory for an additional $2000.

Whether you buy a packaged system, or put one
together yourself, you can get HP’s full
range of customer support services,
provided from more than 170

offices worldwide.

The ins and outs
of high-speed 1/0.

In designing the Model
> 5, we used an advanced
distributed intelligence
architecture that puts a
separate LSI I/O processor
on each interface board. This means each
processor has its own direct channel to the entire 1/2-
megabyte memory. (We used state-of-the-art 64K RAMs
to put the 512K bytes of memory onto just one board.)
With the CPU free to concentrate on computation, you
get significantly increased throughput and exceptional
performance.

If youd like a hands-on demonstration, just contact
your local HP sales office listed in the White Pages. Or
for more information, and our new OEM catalog, write
to Joe Schoendorf, Hewlett-Packard, Dept. 08107,
11000 Wolfe Road, Cupertino, CA 95014.

HEWLETT
PACKARD

()

Prices U.S.A. OEM quantities of 100 units. Prices subject to change without notice

22102
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To recapture the business it lost to
competitors that delivered more quickly,
DEC tripled production of some popular
machines and began to manufacture
needed semiconductors internally.

up”’ company with a high degree of decentralized
decision-making. Brown adds that “IBM is copying DEC
and integrating some of DEC’s lessons into its opera-
tions.”

Flat growth in small-business systems

The segment of the small-computer market hit
hardest by the 1980 recession was small-business
systems. IBM’s total market share dropped more than
one percent in 1980. This was largely because this
market segment became soft as small businesses
postponed purchases of computer systems. While
long-term prospects for small-business machines are
good, analysts expect the downturn to continue through
at least the first half of this year.

“Results were below what were anticipated for
1980,” says James Randall, director of small general-
purpose business systems, products management for
NCR Corp. “Growth was flat in the small-business
systems area.”

Lagging sales in the U.S. were partially offset by a
strong showing .in Western Europe. But, given the
counter-cyclical relationship of the U.s. and European
economies, the market for small-business systems in

Europe is expected to soften later this year as the U.s.
market improves.

However, a soft economy doesn’t deserve all the
blame for the failure of the small-business segment to
match the overall growth of the market, say some
observers. Dataquest’s Bushee also cites suppliers’
failure to understand and meet the needs of their
potential customers. “Too many of them were interest-
ed only in pushing hardware,” he says. “As a result, the
business segment is showing early signs of saturation.”

Industry executives predictably disagree. Datapoint
Corp.’s vice president and general manager for sales,
Millard Allen, concurs that small-business system sales
were flat, but he pins the blame solely on the economy.
“Sales were slow because of the cost of money, not a
lack of responsiveness to users’ needs.”

Data General hit hard

A high-flier that came down to earth last year was
Data General Corp. Last year, its revenues increased
13.7 percent, slightly more than half the overall market
growth of 26 percent (MMS, March, p. 50; April, p. 141)
to $0.81 per share from $1.15 in 1979.

Executive vice president Herbert Richman concedes
that some of the criticism of the company that came in
the wake of its earnings performance was justified,
notably with respect to the highly centralized manage-
ment structure that carried over from the company’s
early years. But he says the criticism surfaced only
when the effects of a poor economy became apparent.
“As long as our profit margins were some 20 percent,
[our critics] just said we were eccentric.” he says.

The H-P Series 44 business minicomputer doubles the performance rate of its predecessor at a 5 percent higher price.
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Plessey’s
SYST-23V Series!'

INTRODUCING

Plessey’s SYST-23VZ

with DOUBLE-SIDED floppies

Designed for business, industrial, educational,
scientific, and multi-terminal applications.

e 2 Mbyte double-sided floppy disc subsystem—
1 Mbyte of storage per diskette

e LSI-11/23* CPU

e 128 to 256 Kbyte main memory

e Versatile PDP-11/34* instruction set

e Choice of tabletop or rackmountable chassis
e Wide array of peripheral and software options

e Minicomputer capabilities at a microcomputer
price

Plessey’s SYST-23V Series microcomputer systems
provide you with an ideal balance of sophisticated
computing and adaptable storage capabilities in a
small system environment. Employ the SYST-23V
as a stand-alone or as part of a large, multi-user net-
work for scientific analyses, industrial monitoring,
word processing, business accounting.

e e et et

| need Plessey’s New Double-Sided Floppy-Based Microcomputer System

[CJ Please have sales representative contact me
[] Please send product literature

For even greater economy, Plessey offers you their
SYST-2V Series entry level microcomputer systems
featuring the LSI-11/2* central processor and
double-sided floppy discs.

Plessey’s reputation for quality, service, delivery, reasonable
prices, and worldwide support, has made us the largest inde-
pendent producer of DEC*-compatible equipment. Our
product line includes core and semiconductor memories;
cartridge, disc pack, floppy, Winchester, magnetic tape
controllers and subsystems; mini/microcomputer systems;
video terminals; DEC-compatible software; and a variety of
backplanes, expansion chassis and other accessories including
communications devices. All Plessey products include
applicable hardware and software documentation, plus
warranty with maintenance/installation options.

*Trademark of Digital Equipment Corporation

Plessey
Peripheral Systems

800-854-3581 or
8004224217
(in California)

1691 Browning Ave.
Irvine, CA 92714

Name Title
Company Felas {8
Street Address City State Zip
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Play with a full deck.

Introducing the
RM 65 line of

microcomputer ©

boards.

The RM 65 line gives you

the options and flexibility to
design precisely the micro-
computer systems you need.

And you can do it quickly
and economically. Because
you're offered so many
design alternatives.

Application software for
the RM 65 line, for example,
can be programmed in a
number of languages:
BASIC, PL/65, FORTH and
Assembly Language.

RM 65 uses a mother- )
board interconnect concept {
so any card will fit any slot.

You can choose either
edge connector or Eurocard

W&‘ y

.

'3 |in’i"

versions.

And a set of card cages
allows a broad variety of
packaging options.

Single Board

Computer Module
R6502 CPU, 2K bytes
static RAM, 16K bytes
PROM/ROM capacity, an
R6522 VIA and support
circuitry on a single RM 65
module.

Memory Modules

* 8K Static RAM

* 32K Dynamic RAM

* 16K PROM/ROM
Input/Output Modules
*GP 1/O and Timer
*ACIA (RS232C)

Intelligent Peripheral

Controller Modules

» |[EEE-488 Bus Interface

* Floppy Disk Controller

» CRT Controller

Accessories

* 4 and 8-slot Card Cages

* Design Prototyping
Module

* Extender Module

* Single-Card AIM 65
Adaptor

* Adaptor/Buffer Module

|
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Rockwell. Your
systems source.

Your functional system can
be economically developed
on the AIM 65 Advanced
Interactive Microcomputer.
At less than $500, AIM 65—
based on the high perform-
ance R6502 microprocessor
—is the lowest cost develop-
ment tool available for any
board level system.

Rockwell stands ready
with the system and appli-
cation assistance your pro-
ject requires. Call Rockwell
for more literature. Or to
schedule time at one of
Rockwell's system devel-
opment centers.

Rockwell International,
Electronic Devices Division,
P.O. Box 3669, Anaheim,
CA 92803. (800) 854-8099
(In California 800-422-4230).

o

where science gets down to business

Rockwell
International

ey g

-/ []/RM 65 MODULES &
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Honeywell hopes to capture small-
computer sales in the financial and
airline markets with software
packages that handle transactions.

Reorganization occurred at most small-computer
suppliers during the past 18 months, reflecting the
maturing of the small-computer market. “Manufactur-
ers are starting to realize that the small-computer
market consists of a number of different niches,” says
analyst Nancy Scull of International Data Corp., a
Waltham, Mass., research firm. As a result, vendors
are reorganizing internally to address vertical mar-
kets—medical, automotive, wholesale goods distribu-
tion, building trades and others—and are either
developing in-house application software packages or
are strongly encouraging value-added OEMs and sys-
tems houses to do the same. “Opening the vertical
markets is a key to keeping the market growth high,”
Scull adds.

Honeywell, which jumped to fourth place on this
year’s Top 10 list with a revenue increase of a little less
than 150 percent, established an applied business
systems group last April that’s oriented toward specific
vertical markets. Separate business segments of the
group with self-contained marketing and applications
staffs are aimed at the health-care, office-automation,
OEM, manufacturing and distribution markets. In
addition, Honeywell hopes to capture small-computer
sales in the financial and airline markets with software
packages that handle transactions, communications and
general-business applications.

“We've aligned our organization to meet customers’
needs,” says Henry Haugland, Honeywell’s director of
small-systems marketing. “We sell business solutions,
not computers.”

In 1980, Honeywell shipped as many of its Level 6
computers as the company had sold during the previous
four years. Late last year it introduced a new family of
machines, the DPS series, ranging in price from $20,000
for the stand-alone DPS 6/30 to $600,000 and more for
the 6/96 mainframe (MMS, February, p. 13). Haugland
says Honeywell placed emphasis on developing a
compatible family of 11 machines to enable users to add
more software and hardware as computing require-
ments and applications increased. “We've tried to

position ourselves strategically to provide entry-level
machines that are upgradeable and have built-in
capability to handle future needs,” he explains.

In a related development last March, Texas Instru-
ments Inc. introduced the TIBIS 100 software package,
designed for the building-materials industry. Unveiled
at the National Home Improvement Congress, the
program is aimed at helping users with accounting and
inventory control. Joseph Watson, TI's marketing
manager for the digital system group, says the
company is actively looking for assistance from OEMs
and systems houses with expertise in specific vertical
markets.

Rather than develop application packages internally,
Datapoint uses OEMs exclusively. “We rely on third-
party channels to add value for application software,”
says vice president Allen. Through such channels, he
adds, the company is going after sales in the energy and
banking industries.

Distribution

Last year, the leading suppliers of small-computer
systems were keenly concerned with how their prod-
ucts and services reached the market. They continued
to experiment with retail stores and to establish
arrangements with OEMs, dealers and distributors.
Internal sales organizations were not overlooked, and
several suppliers have tested the waters for mass-
merchandising.

“Distribution has evolved over the past couple of
years as more and more crucial to the small-computer
market,” says IDC’s Scull. Prices of systems, especially
at the low end, have decreased to such low levels that
mass-media product advertising will become the rule.
Only a small number of vendors, notably 1BM and Wang
Laboratories Inc., now practice this method of adver-
tising, she says.

NCR, for instance, has traditionally relied on its
internal sales organization to sell systems directly to
end users. During the past 18 months, however, the
company created a separate OEM sales organization and
a distributorship program to sell both hardware and
software.

The company did not follow the trend toward using
retail outlets. A test marketing program with two such
stores in Cincinnati failed, and the company ended the
project last summer. A company spokesman says retail
outlets were not cost-effective. NCR uses retail stores,

There are almost as many classes
of small computers as there are
industry analysts, executives and
editors to supply definitions. Just as
one develops a clear picture of the
range of small-computer products and
applications, advancing technology
again blurs the scene. New product
classes appear, old ones vanish, and
traditional boundaries are altered at a

A MATTER OF DEFINITION

dizzying pace.

Electronic Business magazine's
annual survey of the Top 10
small-computer suppliers has reflect-
ed these changes of definition during
the past three years. The article that
appeared in 1979 looked at modular,
general-purpose minicomputers for
business, scientific and control appli-
cations, and small-scale data-

processing units dedicated to busi-
ness data processing. Last year's
definition was altered slightly to
include small-computer systems
priced between $15,000 and
$200,000. This year's definition
changed again, expanding to encom-
pass general-purpose minicomputers
and pcs priced at less than $200,000
with no bottom limit.
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Last year, the leading suppliers of
small-computer systems were keenly
concerned with how their products and
services reached the market.

however, in marketing two business systems that sell
for $5000 to $7000. These are sold through the
company’s Hauppauge, N.Y., subsidiary, Applied Digi-
tal Data Systems Corp., a 1980 acquisition of NCR.

Last year, DG, which has been selling its microNova
line of small computers in retail stores since 1978,
organized a dealer and distributor network for its
larger systems. Executive vice president Richman says
the network totals eight master distributors and 110
dealers. The company will also establish retail outlets in
Europe this summer to coincide with the introduction of
a new pc.

Also last year, DEC consolidated its retail chain,
closing two of its 27 stores. It also attacked overseas
markets by extending its authorized distributor pro-
gram to Western Europe. The company has tightened
qualifications for commercial OEMs and systems houses
in anticipation of this summer’s new electronic-mail and
word-processing offerings. “We're actively exploring
alternatives to current methods of distribution,” says
DEC vice president for corporate marketing Ted John-
son. “There’ll be some new things by the end of this
year.”

A combination of factors is behind the industry’s
trend twoard new methods of distribution. Those

IBM System/38 computers get a final check before shipment.
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factors include heightened competition among suppliers
in the face of a more mature, slower growing market,
the spiraling cost of direct sales relative to decreasing
hardware prices and the success of retail stores as
marketing outlets for pe and small-business systems.
The next step is likely to be an expansion of the types
and sophistication of mass-media campaigns. Now that
the concept of retail computer stores is established,
says Scull, “the key is to get customers into them.”

Coming trends

Uncertainty about the economy’s performance will
continue to affect the market for small computers and
the business planning of manufacturers. “The industry
is basically healthy,” says the Gartner Group’s Brown.
“In the short term, however, I'm not confident of a
return to its earlier robust state, and I'm wary of more
jitters.”

On the hardware level, the impact of the superminis
has not been fully absorbed. Such systems represented
a large portion of 1980 product announcements; DEC,
DG, Honeywell Inc., Harris Corp. and Systems Engi-
neering Laboratories were among those that unveiled
machines occupying the evolving market between
mainframes and traditional 16-bit minicomputers. It’s
likely that these products will carve a chunk out of both
markets because they have powerful processing capa-
bilities at attractive prices. “You can't underestimate
the importance of those 32-bit systems,” Bushee says.

Over the next 18 months, the Japanese will slowly
make their presence felt on the systems level as they
have in the components area. Fujitsu Ltd., in conjunc-
tion with its American partner TRW Inc., has an-
nounced its entry into the U.S. market with a supermini
system. Nippon Electric Co., Sony Corp., Toshiba
Corp. and OKI Electric Industry Co. are expected to
follow suit through similar joint ventures with U.S.
firms. Value-added software, however, should continue
to be the exclusive domain of the U.S. for some time.

The marriage of telecommunications and distributed
data processing awaits only the blessing of the
computer industry in the form of choosing a protocol
standard for local networking. There’s a real possibility
of a de facto standard emerging in the near future, but,
until then, users are unlikely to risk investing large
amounts of money in a large-scale office system that
could prove to be a technological dinosaur a short time
after delivery.

Continuing pressure to improve productivity will be
the basic driving force behind the small-computer
industry. Interest rates will probably fall and the
overall economic picture brighten, but as one industry
executive comments. “There will always be pressure to
enhance delivery of services with the same work force.
With computing power, the productivity improvement
is real, tangible and measurable.” &
e e e e e e e e it

Stephen J. Shaw is a staff writer for Electronic Business
magazine. This article appeared in its May, 1981, issue.
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WHAT DOES IT D0?

The TDA 101 helps you im-
prove bit error rate and noise
margin by more accurately
and objectively evaluating
PCM-encoded data integrity.

WHY DO YOU NEED IT?

You can easily view the ef-
fect on the output datastream
as you make adjustments or
changes to mechanical and
electrical components of disk
and tape drives. Media, too!!!
You can actually test the
quality of different media
products. See the effect of
head azimuth changes. View
signal degradation on differ-
ent disk tracks. Get a com-
petitive edge.

IS IT EASY TO USE?

Compared to any existing
method—it's a joy! The TDA
101 provides a graphic dis-

play of level transitions in a —

time histogram format. This
unique display allows as-
sessment of PCM data qual-
ity with unprecedented ease
and accuracy.

SEG TIME CURSORS POSITIONS
200nsec

SAMPLES
108
TAES

TRANSITIONS BETWEEN CURSORS
SINGLE (%] MULTIPLE: 72,821

Typical display of MFM encoded data.
R R P PR P - eSS

HOW DOES IT WORK?

I e T S S 2 e M
Any PCM format may be
characterized as level tran-
sitions referenced to specific

| points in time. Transition

Kode
introduces

a new concept in testing disk and tape
drive quality and integrity.

The Kode Transition
Density Analyzer”

is available
now... when
you need it!

displacements about the
nominal are introduced by
storage device variables
such as poor equalization,
magnetic media quality,
speed variations, etc.
The TDA will display de-
viations as small as 10ns.
SRS 5T T T e T

WHY WAS IT
DEVELOPED?

R & = T e P
Kode is a subsidiary of
Odetics, Inc.—a manufac-
turer of high-rel space satellite
digital recorders. Pushing
the state-of-the-art required
a totally new instrument con-
cept—so we built it.

HOW DO YOU FIND OUT
MORE ABOUT TDA 101?

Contact Kode or nearest
representative.

2752 Walnut St.
Tustin, CA 92680
Phone: (714) 730-6901
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Computing Power, Programming Ease,
System Reliability, Size and Price
Distinguish the AP400 as the world's
best OEM Array Processor Value. '

Analogic began the design of the AP400 with
the knowledge that OEM array processor
users needed an order of magnitude more
reliability, software maintainability and
economy than anything available at that
time. Now, less than two years since its in-
troduction, system engineers, scientists and
computer designers appreciate its perfor-
mance and have designed-in over 500
AP400s in such diversei%pplications as

[0 X-Ray Tomography [J Ultrasonics

[J Nuclear Magnetic Resonance [ Spectral
Analysis [J Seismic Exploration — Music
Synthesis [] Digital Filtering [J Satellite
Communications and more. Consider the ad-
vantages to the OEM.

You get just what you need

In its simplest form* the AP400 will tuck
into your package, using your 5-volt power
and your front panel. At the other extreme,
the AP400 may incorporate 64K words of
memory, and come as a complete, stand-
alone, self-powered package. They can even
be chained together to deliver total through-
put equal to that of super computers — but
at a fraction of the cost.

You pay far less for what you get!

We know that OEMs are concerned with the
total cost picture: initial price, costs of inven-
tory, costs of software development and
maintenance and costs of hardware
maintenance.

of Successful

Organizations Agree!

In response to these concerns, the basic
AP400 has been priced to reflect OEM quan-
tity requirements. Software is inexpensive
because we provide complete utility, applica-
tion and system software and support in
Host FORTRAN, Host Assembly and AP
Assembly language...in standard or custom
configurations. Further, the AP400 employs
a familiar minicomputer-like hardware and
software architecture and instruction set,
similar to the host computer you're probably
using now!

In addition, the AP400's straightforward
system architecture and comprehensive
diagnostics enhance reliability and simplify
maintenance procedures. Analogic's sophisti-
cated engineering design and reliability
minimizes hardware maintenance cost.

The AP400 has a long product life
expectancy

Continual development of a family of
software-compatible machines ensures that
all systems using the AP400 will keep their
competitive edge for years to come.

*In its simplest con-
figuration the AP400 is
composed of 4-PC

. cards. It measures only
15% x 10 x 2% inches.

Technical information is available

Write for our comprehensive AP400 informa-
tion package which includes a product selec-
tion guide, and a description of our technical
services. Should you feel that a design con-
ference would be helpful, tell us about your
needs and we'll assemble a group of system
architects, engineers and scientists to help
you with your program. Analogic staff mem-
bers are experienced professionals in meeting
special customer needs such as inventory
scheduling, special packaging and service
arrangements.

Summary Specifications

10 million arithmetic computations per second

® 1024 point real FFT — 3.6msec, complex FFT —
7.4msec.

Standard memory: 4K by 24-bit bipolar RAM
Expandable 64K words in increments of 4K

¢ Power Requirements: 4-card set — 5Vdc @ 20A
nominal; complete system with line-separated

power supply — 117Vac or 240Vac, 50/60Hz,
130W nominal.

24-bit auxiliary input and output ports, standard

ANALOGIC. =

Solutions...not Slogans

CIRCLE NO. 67 ON INQUIRY CARD

ANALOGIC CORPORATION [J Audubon Road [ Wakefield, MA 01880 [ Tel. (617) 246-0300 [} TWX (710) 348-0425 [] Telex 94-9307




DISTRIBUTION

Aini
manufacturers

fight

back

GENE R. TALSKY,
Professional Marketing Management, Inc.

Innovative distribution methods and support
programs combat the p.c threat

Minicomputer manufacturers are finding that sales of
minis by resellers are not growing as rapidly as are
those of pes. That’s evidenced in the Mini-Micro
Systems 1980 Mini-Micro Computer Market Report,
which predicted that planned acquisitions of minis by
resellers (third-party participants) in 1980 would in-
crease 43 percent over actual purchases in 1979. The
report also predicted that planned acquisitions of pes in
1980 would rise 74 percent—almost double the growth
figure for minis. Further, the installed base of wcs
would grow 99 percent in 1980, while that of minis
would increase only 61 percent. This shift from minis to
pes is being driven by three factors:

® The “first wave” of minicomputer buyers has long
since been sold.

® Manufacturers of pcs are now offering software
with comparable capabilities at lower cost.

® Manufacturers of wes are distributing more broad-
ly than are their mini counterparts.

Minicomputer manufacturers, concerned about the
trend toward pes, are responding by revising products,
lowering prices and offering more liberal discounts to
their resellers, as well as with extraordinary measures
to strengthen and enlarge their distribution networks.

Individual company responses

® Data General Corp. is undergoing major organiza-
tional changes. Much of its original marketing organiza-
tion has been restructured, and some of its senior
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management, including William D. Jobe, vice president
of the general distribution division, have departed. The
company is establishing a wholesale distribution net-
work to broaden its support capabilities and is inten-
sively marketing to independent retailers.

The company is dropping some software lines,
terminating support for others, such as Synergist, and
announcing new ones. The company is also weeding out
unprofitable channels of distribution and is investing
heavily to develop new markets. DG’s efforts, however,
have been frustrated. For example, the company’s
attempt to enter high-level graphics and CAD/CAM
markets by acquiring Megatek failed because of DG’s
poor financial position. This year will be a crucial test of
the company’s new policies.

® Hewlett-Packard Co. has established an OEM
marketing organization to expand its reseller network
for the system 250. It is also marketing its 1000L
systems through ABC Computers, a value-added OEM.
ABC, in turn, distributes through regional respresenta-
tives and a dealer network. H-P is packaging indepen-
dently developed software for licensing by resellers,
and has recognized the need to expand its dealer
services to include business and market-planning
support.

® Microdata has formed an independent sales orga-
nization (180) division with two regional managers and a
dealer advisory committee in its attempt to restore
relations with resellers and to compete with its new
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FOR ANY €
THEREISA §”

WHY LET ONE MAINFRAME DEFINE

OUR WELL-DIFFERENTIATED
ARE CALCULATED
SYSTEMS INTEGRATION

8

A simple algorithm

We work with the serious systems integrator ... on terms
that make sense to you. That means giving you a set of
products which expand your limits, not reduce them.

We manufacture the most complete family of high quality
IEEE/696 S-100 mainframes on the market. Choices in-
clude three mainframes in rack-mount or table-top pack-
ages with complete board sets, to serve as the building
blocks for your 8 or 16 bit system. We also provide other
options ranging from complete floppy disk systems right
up to our proven Pascal development system.

The S/ factor: one source.

No matter which option you choose, you get the benefit
of working with completely integrated products ... fully
assembled and tested ... under one warranty and one
price structure ... leaving you free to concentrate on
value-added application development and sales.

*In Calculus, a fundamental statement in the definition of limit; interpreted
here to imply: “For your integration problem, Intersystems has a solution.”

Choose from mainframe options...

Select from three packaging options: Rack-mount, table-
top or front panel models. All three feature our 20 slot
S-100 motherboard with 25 amp power supply and are
delivered fully assembled and tested with our Series [I™
board sets. Any board configuration you choose works
with any DPS-1 version, allowing you to vary your pack-
age offering, or develop on one version and market
another.

¢ Front Panel model — a powerful development and
diagnostic tool for Z-80*systems, which can be used for
prototyping, servicing, debugging, and software or
hardware development. Use its features to set break-
points, trigger scopes, single step, slow step and more.

¢ Front Panelless desk top model—a lower cost option for
OEM or other turnkey operations which do not require
the extra capability of our Front Panel.

¢ Rack Mount version — features a heavy gauge frame
designed to fit into standard 19" racks. CVT power supply
for brown out immunity is standard.

* Registered trademark of Zilog, Inc.



YOUR LIMITS?

OPTIONS
TO SOLVE YOUR
PROBLEMS,

Board level options...

Intersystems mainframe packages,
equipped with Series Il boards, are opera-
tional in both 8 and 16 bit settings and
support extended addressing in both /0
and memory space, recognizing 16 bit
I/0O addresses and 24 bit memory
addresses. Just look at

these individual

features;

¢ MPU-80—uses a Z-80, 8 vectored in-
terrupt lines and two 4K windows to ad-
dress up to 1 Megabyte of RAM without
bank select.

* 64KDR—sophisticated refresh circuitry
allows unlimited DMA and absolutely re-

® 6 SI/O — six individually software-
controllable serial 1/0 ports with op-
tional interrupts. Each can run RS 232 at
up to 19,200 BAUD, as can our VI/O
board.

¢ VI/O—has two serial ports; two 8-bit
parallel output and two 8-bit parallel
input ports plus 8 individually controlla-
ble command lines and 16 levels of vec-
tored interrupts.

* FDC ll—can DMA up to a full track into
16 Megabytes of memory. Optionally
generates interrupts and handles up to
four 8" floppies.

+ MPU-8000 — available with the non-
segmented Z-8002", which directly ad-
dresses 64K, or the segmented Z-8001",
which can directly address 8 Megabytes.

Extended systems options...

FUEEEEEE WaEeee

o o s e e e e

Interfacing disk drives is not a trivial mat-
ter, so when your objectives and re-
sources dictate you spend your energy
elsewhere, use our resources to perform
the service for you. We can add our disk
drive package to any Z-80 or Z-8000 con-
figuration we provide ... again, fully as-
sembled and tested and covered under
one warranty.

Or our complete
Pascal Development System.

We use it for our own hardware and
software development. It includes either
table-top mainframe, two 8" floppy disks,
128K RAM, CP/M?, and Intersystems
Pascal /ZZ™ compiler and Cache BIOS™.

THIS SYSTEM IS FAST! Why? Because
our ultra-fast Cache BIOS automatically
buffers whole tracks, eliminating most
disk accesses. This delivers up to three
times the throughput of any other
floppy-based system we know and is
equal to many small hard disk systems.

The system is versatile, too. SET program
allows you to change many BIOS
parameters and specify control charac-
ters to enable special features such as
diagnostic outputto trace program execu-
tion. It can also provide remote |/0 to
link your system to almost any

other computer,
large or small.

And it’s reliable. The Cache BIOS System
runs continuous memory tests when idle,
and verifies with a Read after Write and
Read after Read.

And the system also includes our
Pascal/Z, a true native compiler pro-
ducing ROMable and Re-entrant code. It
features a minimum of extensions chosen
for the development of your scientific and
business applications. And it's compati-
ble with our native code Pascal for
Z-8000, providing a graceful upward
path to 16 bit applications. So what you
write now is right later.

One choice you won’t have to make...

We don'’t believe you should ever have to
sacrifice good technical support to find a
good product. We'll back you to the hilt
with services like free technical consulta-
tion, board-swapping, diagnostic pack-
ages, and documentation that gives you
all you need to integrate, operate and
maintain your system ... right down to
schematics of the boards.

Your solution should be clear.

Whether you're integrating for scientific,
governmental or commercial applica-
tions, Intersystems can provide a Delta for
your Epsilon.

Talk to us today.

Ithaca Intersystems Inc.,
Dept. M

1650 Hanshaw Road,
P.O. Box 91
Ithaca, NY 14850

Phone
(607) 257-0190

InferSysiems:

Ithaca Intersystems Inc.

liable operation without wait states.

#Registered trademark of Digital Research

Micros for bigger ideas.
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We've Always Offered More Graphics Solutions.

Now CalComp adds the full line of
Talos digitizing tablets to what is

To further expand accuracy and high
speed performance, we offer SMART

already the most extensive line of ) software packages for the 600 and 800

computer graphics solutions available s Series. SMART provides local

from any manufacturer. . processing of digitized data to let you
Talos gives you a wide choice of s combine functions and calculations,

digitizers in sizes from 11" x 11" to 44" Wlth and much more depending on your

x 60", with the option to back-light and working requirements.

rear-project images. And that’s the Talos Digitizers’

kind of selection you need for your

varied applications, including pipeline CalComp for all the alternatives
layouts, printed circuit boards and We Oﬁer Them =

in computer graphies.

data reduction. Plus, they can
accommodate conductive materials for A". CalComp offers full lines of drum,
digitizing seismographic and well- flatbed and beltbed plotters;

head logs.

Our newest products, the 800 Series
and the Wedge, both feature
electromagnetic technology to allow you
to digitize from conductive materials,
and to give more precise data input and
greater data stability.

The flexible 800 Series with
MULTIBUS® module lets you use dual
tablets, dual cursors, and multiple
interfacing for greatly expanded system

controllers; computer output microfilm
(COM) units, and electrostatic plotter/
printers. And, new from CalComp, the
Graphic 7 display system.

Plus CalComp support. All CalComp
products — including Talos digitizers —
are backed by the largest professional
team of sales, systems and service
people in the industry — direct from
CalComp. And our worldwide service
organization means we can give you fast

capabilities. assistance wherever you're located.
The Wedge, designed especially for We have all the solutions to your

applications using small systems, offers graphics needs. Call today to see how

end users and OEMs an affordable yet we can find the right one for you.

highly dependable alternative to

traditional CRT control devices. And to
aid operation ease and efficiency, the : CALC OM P

A Sanders Graphics Company

Wedge offers a unique five-degree

sloped surface. —-—
The 600 Series, using electrostatic LTy
technology and incorporating the sy California Computer Products, Inc.
o/ e | 2411 West La Palma Avenue

“active inch” principle, is also
available in a wide range of sizes and
surface options.

Anaheim, California 92801
Telephone (714) 821-2011
TWX 910-591-1154

Graphics Sales Of"u‘es: Tempe, AZ: (602) 894-9468; Orange, CA: (714) 978-7111; Santa Clara. CA: (408) 727-0936: Englewood. CO: (303) 770-1950: Norcross. GA: (404) 448-4522: Schaumberg,
IL: (312) 884-0300; Shawnee Mission, KS: (913) 362-0707: Metairie, LA: (504) 833-5155; Waltham, MA: (617) 890-0834: Southfield, MI: (313) 569-3123: Bloomington, MN: (612) 854-3448: St. Louis.
MO: (314) 863-2711: Woodbridge. NJ: (201) 636-6500: Fairport, NY: (716) 223-3820: Cleveland, OH: (216) 362-7280: Dayton, OH: (513) 276-5247; Tulsa, OK: (918) 663-7392; Portland. OR:

(503) 241-0974; Pittsburgh, PA: (412) 922-3430: Wayne, PA: (215) 688-3405: Dallas, TX: (214) 661-2326: Houston, TX: (713) 776-3276: McLean. VA: (703) 442-8404: Bellevue, WA: (206) 641-1925
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H-P is packaging independently
developed software for licensing by
resellers and has recognized the need
to expand its dealer services to include
business and market-planning support.

generation of Reality-based systems. The company has
reduced its prices, reorganized its product lines and
increased dealer discounts to stop the migration of
dealers to competitors. The company is developing a
committed support organization to rebuild its distribu-
tion network, currently down to 18 dealers from almost
three dozen.

® Texas Instruments Inc. has committed major
resources to expanding its reseller support programs.
The company is now attempting to expand its applica-
tion software lines and to help its 1S0s make better
profits. TI also plans to supplement technical and sales
training with business management and marketing
training.

® Point 4 Corp. is expanding the low and high ends
of its product line, and is investigating the possibility of
expanding its distribution network to include office
products suppliers.

® Burroughs Corp. is competing fiercely with NCR
for dealers. Both NCR and Burroughs are committing
major financial and management resources to broaden

their distribution. Burroughs is establishing its
APEX-ISO organization to deal with traditional OEMs,
systems houses and 180s. The company is establishing
discount and support levels for each of these distribu-
tion outlets, and is attempting to regain credibility with
its systems houses by establishing an advisory group to
stimulate the development of its new program.

® NCR has already established its discount and
support programs for both OEMs and distributors. The
company is contracting authorized distributors for
small networks, and OEMs for larger systems.

® Perkin-Elmer isselling some product lines through
dealers, and others through distributors. It is also
establishing a new division for specialized commercial
markets by packaging its own and third-party software
products for resale by 0EMs and 180s. The company is
trying to establish itself in highly vertical commercial
market niches with proven software.

® Xerox Corp. is expanding its third-party reseller
base by adding distributors to recruit and train dealers.
The company is also selling directly to retail chains and
independents, and developing its own retail outlets.

The remainder of 1981 will provide some indication of
the success of these measures. It should be an
interesting year for mini manufacturers. L7

Gene R. Talksy is president of Professional Marketing
Management, Inc., Gales Ferry, Conn.

The First Edition (April, 1981) of the

COMMODORE SOFTWARE ENCYCLOPEDIA

' 3495

OVER 150 PAGES! MORE THAN 500 SOFTWARE ENTRIES!

is now available from your
authorized COMMODORE Dealer, for . .

The next edition of the COMMODORE SOFTWARE
ENCYCLOPEDIA will be available in 90 to 120 days. If your
software is not listed and you would like to have it listed
in the next edition, please submit details to:

SOFTWARE DEPARTMENT

commodore

BUSINESS MACHINES, INC.

Computer Systems Division

300 Valley Forge Square, 681 Moore Road
King of Prussia, PA 19406

Or call our
SOFTWARE HOTLINE
Number

1-800-523-5622

@secsscsssssssscssene
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POWER

TOYOUR

OMPUTER

Continental Power Systems
presents a unique new design in
uninterruptible power sources
for all mini, small business and
small/medium computers.

The PoweRotor™ UPS System
keeps your computer on-line
through common power
problems such as momentary
interruptions, erratic voltages
and transient spikes. Yet the
PoweRotor generator maintains
absolutely constant output
frequency essential to computer
operation. During a utility

outage, the system provides e Installation is easy, with only
10 to 30 seconds ride-through small footprint area required.
for orderly downsequencing

A e Lower installed cost than static
or switching to back-up power.

inverter/battery systems.

® Superior ride-through over
motor generator sets.

e Only UPS with 3 year warranty.

Get the complete story
on the better UPS g
from Continental =
t‘ Power Systems, Inc., |, %%

One Landmark
Square, Stamford, CT
06901. 800-243-9145. —

Continental Power Systems, Inc.

A member of The Continental Group, Inc.

An international packaging, forest products, insurance and energy company.

CIRCLE NO. 70 ON INQUIRY CARD



Graphics comes

to the microworid

JACK HEMENWAY and ROBERT GRAPPEL, Hemenway Associates, Inc.

New color graphics controller products
ease software development and promise new applications

A picture might be worth a thousand words to some,
but to a small-system user it can be worth much more.
A graph can replace pages of tables and paragraphs of
explanation. But system integrators considering pro-
viding this capability must first become familiar with
the techniques involved in giving a pec system such
color-graphics capability.

Text editing, process monitoring, mathematical mod-
eling and other applications are all prime candidates for
enhancement by graphical output. But until rather
recently, graphics capability was the domain of mini-
computers and mainframes because it requires a great
deal of support from a host in terms of memory,
computation and hardware. The introduction of gra-
phics-controller chips, however, has made truly power-
ful graphic displays practical for pes. By unburdening
the host wp from housekeeping tasks, these chips free it
to concentrate on data processing and display organiza-
tion. Additionally, many graphics controllers can han-
dle quite a bit more than housekeeping.

The use of TV screens and TV-like displays in pe
systems is another important factor underlying the
increased employment of graphics in pe applications.
The mass markets for these display devices lower their
cost to a level practical for e systems. And, although
the limitations of TV displays in terms of bandwidth and
required support are a drawback, graphics-controller
chips help solve these problems.

Two graphics-generation techniques

Graphic images are produced on a CRT terminal in
either of two ways: raster scan or vector display. In the
raster-scan approach, a repeating scan across all parts
of the tube-face paints and renews the image by

Hemenway Associates is a Boston-based system software house specializing
in operating systems and languages for ups. This article is based on one that
appeared in the May 27, 1981, issue of EDN magazine.
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modulating the scanning beam, which is how a TV
works. The vector-display scheme works like an
oscilloscope, moving the beam only to those points on
the screen that must be illuminated. Each technique
has its advantages and limitations.

Array controlled Color
Mode (Horizontal x Vertical) controlled
2-color graphics 256 x 192 Grn
256 x 192 Buff
128 x 192 Grn
128 x 192 Buff
128 x 96 Grn
128 x 96 Buff
128 x 64 Grn
128 x 64 Buff
4-color graphics 128 x 192 A
128 x 192 B
128 x 96 A
128 x 96 B
128 x 64 A
128 x 64 B
64 x 64 A
64 x 64 B
Alpha/semigraphics
D, = A5
D =INV Grn
External Org
Grn
Internal Org
A B
Green Buff
Yellow Cyan
Blue Magenta
Red Orange

Fig. 1. Display modes of the Motorola 6847 graphics controller chip.
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The synchronous address multiplexer
generates all the clocking signals
needed and provides the signals for
refreshing dynamic memories
transparently to the pp.

A raster-scan graphics display must continually
redraw itself. It maintains a map of the desired image
in memory, along with data on the state of each point
(pixel) on the screen.

A pixel can consist of 1 bit (in a black-and-white
display), or it can contain color or gray-scale informa-
tion. Some displays call for 4 to 8 bits for each pixel.
This requirement points up one of the major drawbacks
of a raster-scan display: it often requires a very large
memory to hold the image. For example, for a display
with 256 points of resolution in both horizontal and
vertical directions, requiring 4 bits for each pixel, 64K
pixels or 32K bytes of memory would be needed—the
maintenance of which can strain an 8-bit wp. On the
other hand, a raster-scan display is versatile; manipu-
lating points on the screen reduces to manipulating
memory locations. A problem arises, though, in trans-
ferring the memory image to the screen: The timing
constraints imposed by TV standards require sophisti-
cated support circuitry because most wps are too slow
to handle the display directly.

Vector displays, on the other hand, don’t require
large memory images; they store only the locations of
the lines to be drawn on the screen. And because most
of a graphics display is background, vector displays
outperform raster-scan approaches in terms of storage
requirements. However, a vector display calls for
special display hardware: it won’t work on a Tv. And,
because the vector display is based on lines rather than
points, certain kinds of images are difficult to produce
on a vector unit. Additionally, because a vector display
draws lines on the screen one at a time, the time
required to update the screen grows as the display
becomes more complex, often leading to annoying
flicker and dim displays.

The raster-scan technique seems to be the predomi-
nant method of graphics generation in wes. The
advantages of flexibility and inexpensive display hard-
ware are hard to beat, and 16-bit wps have removed
many of the memory restrictions that formerly hin-
dered the raster-scan method. Additionally, graphics-
controller chips help solve timing and control problems.

Color graphics in a chip

A powerful graphics-controller chip for raster-scan
applications is the Motorola 6847. Although commonly
used as a display controller for a video terminal, its
graphics capabilities go far beyond that level.

Fig. 1 illustrates the chip’s various display modes.
Resolution ranges from 32 X 16 in alphanumeric mode
with semi-graphics capability (the ability to define
alternative dot-matrix patterns in addition to normal
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letters and numbers) to full-graphics mode, which
provides 256 X 192 pixels. Each mode also has varying
color resolution, ranging from as many as eight colors in
the low-resolution modes to a choice of a foreground
and a background color in the high-resolution ones.
These trade-offs also call for differing amounts of
memory. The alphanumeric mode requires only 512
bytes of storage, while the highest resolution graphics
mode requires 6144.

Many other graphics-controller chips are available
from other manufacturers, some with even more power
than the 6847. The 6847 has limited alphanumeric
resolution and color choice, and it lacks a light-pen
feature. However, it is in widespread use, having been
integrated into a color-graphics pe, the Radio Shack
TRS-80 color computer.

Not to be confused with the original TRS-80 line, the
color computer is an entirely new machine incorporat-
ing several advanced devices. Its cPU is a Motorola
6809, not a z80 as in the original TRS-80. Standard
6800-family peripheral chips are also employed, along
with the 6847.

SAM forms the heart

One new piece of hardware in the color computer is
the 6883 synchronous address multiplexer (SAM). This
chip provides the “glue” that binds the design together:
it generates all the clocking signals needed by the 6809
and provides the signals for refreshing dynamic memo-
ries transparently to the pwp. SAM also provides the
memory data to the 6847 to free the 6809 totally from
any responsibility for maintaining the screen display.
The pp can, therefore, freely operate on a memory
image without any timing constraints imposed by the
screen scanning, which runs asynchronously.

Fig. 2 shows the color computer’s memory map. Note
that addresses FFCO (61,440) through FFDF (65,503) are
programmable registers within the samM. Each pair of
SAM addresses corresponds to one programmable bit:
Accessing the even address clears the bit, while
accessing the odd one sets it.

Start by plotting dots

The most basic primitive in a raster-scan-graphics
system—the point-plotting routine—shows a user how
to use the color computer’s graphics capabilities. All
other graphics capabilities are based on the ability to
plot a point of the desired color at a desired screen
location. Hence, the performance of this subroutine is
crucial to the entire package’s speed.

In a raster-scan display, each pixel maps to a memory
location. The point-plotting subroutine, therefore, must
be able to convert a pixel’s X and Y coordinates to a
memory address. The algorithm for this conversion
depends on the display’s design and the choice of
display controller and mode. For the 6847 working on
its maximum-resolution mode, address conversion oc-
curs according to this formula:

Address:

=((X+XOFF)/8—(Y+YOFF)*32)+SCREEN+SCRNOFF.
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HEXADECIMAL

6809 6809
ADDRESS ADDRESS
5505,
8 VALUE
t—
Bits 7| LABEL DEFINITIONS
SBnNEcoRsq L0 L B e e e e
{SAM CONTROL, (- < FFFF =
e} \ VS RESET
FFOO LS P
o swi
S e
VS IR
MEMORY LS oo
(US(L:J)ALLY 5 FIRQ
ROM
? f‘ SwWi,
(5=3) 5
i SWI,
(5=2)
IRASS R U RESERVED
(FOR FUTURE
T d ENHANCEMENTS)
ROM,) :
i DO NOT USE
(§=2) 3 64k STATIC
; 64k
_____ L AODO = 16k ; DYNAMIC
EFE 4k
FFDF |S" MAP l 1.8 MHz ONLY
MEMORY = TY =0, -
(USUALLY ——t Defe Lo 1.8 MHz ONLY
ROM FFoc ]| M1 | memoRy L0 ] - 0.9/1.8 MHz ITHANSPARENT
S=1) ;;32 S =l Mo SIZE s 1"all v TG [~ 0.9 MHz ONLY REFRESH
::39 s
P Froa ] P i fl1 ] oo
‘ FFD7 |S RATE
: - =1 Ro 1 oo
FFD5 [ 4P ADDRESSES 0000 TO 7FFF
: o v e M } APPLY TO PAGE 1 IF Py = ONE
I e =1 ADDRESS OF “UPPER-LEFT-HAND DISPLAY ELEMENT"
| EE =0000 + (72 K x OFFSET)
| FFD o) Fs DMA
MEMORY ! FFCF [S G6R, G6C
(S=01F RW=1) ®=7 [Frcel | "4 | DISPLAY ok
(S=7IFRW=0) EECDISE fTC | OFFSET
FFCC| 0©] '3 G3C
: EECB S = (BINARY) o
FECA| C| 2
| st G2C
F
I FFC8 el 1 G1C,G1R
FFC7
| BECES = Fo | —Al, AE, S4, 56
| EFC5 [5
— % B 5 e e
DT e S e gvn VS
: e | M 1hadejo el v]e]d
: EEELS = Vo | 5AW) 1fobato 1| alt]o
FEBE
| = RESERVED RESERVED FOR FUTURE CONTROL
I —FFsg] PO NOTUSE REGISTERS OR SPECIAL I/O
| FF5F
! Frem] EXTERNALCTS
| 16k (S=6) e
| FF42 110,
i FF41
| FF40
| EESE
— — 9 — 11000 — PIA
e ©=5 |2 :
| A FF22 1104
: el "NOTES:
bl # = MS = MOST SIGNIFICANT
L < 0000 LS = LEAST SIGNIFICANT
—_—— —— PlA S=SETBIT | (ALL BITS ARE CLEARED
PAGE1  PAGEO S=14) C=CLEAR BIT/ WHEN SAM IS RESET)
1104 (0.9 MH2)

Fig. 2. The TRS-80 color computer’s memory map and programmable features.
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AT SPERRY UNIVAC
MINICOMPUTERS,
WE BELIEVE
THE ONLY GOOD OEM
IS A HAPPY OEM.

That’s why we work so hard to make our
minicomputer OEMs and Systems Houses
successful. Whether it be hardware, software,
or even marketing support, Sperry Univac
delivers it all.

That’s why we're convinced that you, too,
would be happy as a Sperry Univac OEM.
Because, more than anyone else, we want you
in our family—and are willing to offer a lot
to prove it.

Consider applications software. We pro-
vide access to field-proven vertical packages

for a wide variety of markets. You can dras-
tically reduce your development costs, and
immediately enter a vertical market through
one of these packages.

HOTMAN, a hotel management system,
is designed to meet all the requirements of the
hotel industry. It’s a true total concept for
both the front and back office areas, designed
by hotel people for hotel people.

MANMANZ® a manufacturing manage-
ment system, is a complete integrated system
with seven on-line application modules to
covereveryaspect of manufacturing operations.

DART (Distribution and Accounting for
the Retail Trade) is a package that gives
retailers a complete handle on their business.

OPIC (Order Purchasing and Inventory
Control) is a comprehensive and completely
automatic data processing system for distri-
bution of merchandise as required for manu-
facturing, distributors and public warehousing.




Imagine. You can serve a vertical market
now —without the initial cost and time to
develop a marketable package. That makes
our OEMs successful —which makes us happry.

And we don't stop with software pack-
ages. The SPERRY UNIVAC V77 minicom-
puter family has a member for just about
any situation you can come up with. Not to
mention the security of machines manufac-
tured and maintained by one of the giants
in the industry.

In short, we've made it very easy for
OEMs and Systems Houses to work with us.
And if you know of anything else we can
do, give us a call. We'll listen. After all, at
Sperry Univac we don't believe an OEM can
be too happy.

For more information, simply mail

us the coupon. Or call toll-free
800/854-7517 (8:00 am. to
4:30 p.m. PST). In California,
call 714/557-9398 collect.

Yes, [ want to become part of
your OEM family for the following
applications packages. Please send
more information on:

0 OPIC OMANMAN [ DART O HOTMAN

NAME
TITLE
COMPANY.
ADDRESS
CITY.
PHONE EXT

[ Literature only [ Please have a salesman call.

Sperry Univac Mini-Computer Opera-
tions, Marketing Communications, 17900 Von
Karman Avenue, Irvine, CA 92714.

STATE ZIP.

MMS 6/81

e s i e R e i

LUNIVAC

orporation.

CIRCLE

The Computer People Who Listen.

ASK Computer Services, Inc
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Bresenham’s algorithm requires no
multiplications or divisions at all. With it,
the ‘changes in X and Y can be
calculated as in the slope formula.

Here, SCREEN is the address of the start of the memory
image, and XOFF and YOFF are the offsets needed to
place the display’s origin in the screen’s center. (For the
6847 in full-graphics mode, XOFF=128 and YOFF=92.)
The division by 8 in the X coordinate is required
because each pixel gets stored as one bit in this mode.
And the multiplication by 82 in the Y coordinate arises
because each horizontal line on the screen consists of
256 pixels (32 bytes).

Fig. 3. “Divide and conquer” algorithm for line drawing on a
raster-scan graphics display. This algorithm reduces line
segments to points by repeatedly dividing them in half.

SCRNOFF is the length of the screen in bytes, minus
32. (This is the address of the first byte in the screen
image’s last line.) This offset is required to account for
the fact that the screen’s top is considered the positive
direction, even though it consists of pixels stored at
lower addresses.

Finding the byte isn’t enough

The formula finds the relevant address in the
memory image, but the point-plotting routine must
address the desired pixel (a bit in this case). To do this,
the algorithm must mask out the low-order three bits of
a point’s original X coordinate. (These bits specify the
pixel position within the byte whose address has
already been computed. They serve to select a bit mask
that isolates the pixel from the rest of the byte.) Point
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plotting is one of the features of the color computer’s
BASIC. Thus, one BASIC statement (SET) serves to set
any desired pixel on the screen to a desired color. The
syntax of this SET statement is:
SET (X coordinate, Y coordinate, color),

and a companion RESET statement turns the pixel back
to the background color. Color is specified by a code
number: 0=black, 1=green, 2=yellow, 3=blue, 4=red,
5=buff, 6=cyan, 7=magenta, 8=orange.

After points come lines

Even in raster-scan displays, much of the image
usually consists of lines. And, although a vector display
generates its lines in hardware, a raster-scan unit
makes its lines with software. Thus, a subroutine that
can compute the pixels on a line, given the line’s
endpoints, is required. Several algorithms exist to
perform this task, although some are mathematically
too involved for practical use in pes.

One algorithm uses the slope/y-intercept specifica-
tion for a line. That is, if a line’s starting point, specified
in BASIC, is (X1, Y1), and its ending point is (X2, Y2), the
line’s slope is

slope:=(y2—v1)/(X2—X1).
With this formula, you can find points along the line
from
Y—Y1:=slope*)Xx—X1).

Unfortunately, the multiplications and divisions re-
quired by this approach are a problem for most p.cs, and
designers use much simpler and faster algorithms. One
such scheme, Bresenham’s algorithm, requires no
multiplications or divisions at all. With it, the changes
in X and Y can be calculated as in the slope formula, and
an XINC (X increment) and YINC (Y increment) step can
be set to unity. Beginning with the starting coordinates,
the X coordinate can then be stepped toward its final
value, at each step computing an error value that
essentially determines whether the line would go above
or below the current Y value with the current step. The
Y coordinate changes to minimize the error smoothly.
This algorithm requires a reasonable amount of compu-
tation per point and is practical for use in pes.

Every line starts with a point

If every line were so short that it occupied only one
pixel, line plotting would be the same as point plotting.
However, most lines are longer. But these longer lines
can be divided in half. A line can be divided into a
sufficient number of pieces to make each piece a single
pixel—a process that reduces line plotting to point
plotting.

This scheme seems ridiculously complex. But the
midpoint of any line can be found with

Midpoint X:=(x1+Xx2)/2

Midpoint Y:=(Y1+Y2)/2
where all operations are in integer arithmetic. Division
by 2 is simple for any computer; it’s just a right shift.
Using the stack for storage of line segments, this
recursive line-plotting algorithm might be termed the
divide-and-conquer approach.
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AMPEX

EMULATING DISKS

FOR DEC & DG.

Ampex offers two new
disk subsystems that
combine high tech-
nology emulating disk
controllers with our full
line of disk drives.

The new host
resident, single board
controllers use state-of-
the-art dual micropro-
cessor architecture.
Designed for our disk

You get complete cap-
ability for less money, and subsys-
tems that are available and
supported by one source: AMPEX.
Constellation-10 and -11, our
new controllers, are matched with
80 and 300 megabyte removable
media SMD disk drives as well as
the DFR “Superwinchester" (32
to 96 megabyte) fixed/removable
drive.
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The Constellation-10 emu-
lates the DG 6061 and 6067
subsystems, offering total software

transparency and 3 sector buffering.

The Constellation-11 emulates
DEC RMO 2/3, RMO 4/5, RKO
6/7, offering media compatibility,
software transparency, and 4
sector buffering.

AMVMPEX

CIRCLE NO. 72 ON INQUIRY CARD

drives, these new
emulating subsystems will simplify
your integration task and give

you an extra edge in price/
performance.

For all the facts, contact Gary
Owen at (213) 640-0150, or write
to him at Ampex Corporation,
Memory Products Division, 200
N. Nash Street, EI Segundo, CA
90245.

MAKES THE DIFFERENCE
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Because the algorithm divides the
length of the line by 2 at each step, the
maximum number of line segments that
must be stacked is the base-2
logarithm of 320, or about nine.

Fig..2 flowcharts the algorithm, which has two basic
loops. If the current endpoint is identical to the starting
point, the line is reduced to one pixel. It should then be
plotted and checked to see if the task is finished. If not,
the last line segment worked on must be unstacked, and
the task must be continued. If the starting and ending
points are not identical, the line must be divided into
two by computing its midpoint, then half the line
(midpoint to endpoint) must be saved on the stack while
work with the other half (starting point to midpoint)
continues. Eventually, every line segment is reduced to
a point and is plotted. The stack is then empty, and the
routine returns.

Although this approach seems to require a great deal
of stack space, it doesn’t. The maximum stack space
used can be computed by finding the length of the
longest possible line. In the case of the 6847-based color
computer operating at maximum resolution, the longest
line is 320 pixels. Because the algorithm divides the
length of the line by 2 at each step, the maximum
number of line segments that must be stacked is the

base-2 logarithm of 320, or about nine. Hence, all that is
needed is a stack sufficient to store the four coordinates
of nine line segments.

However, a subtle problem that can arise when
computing midpoints can make this algorithm loop
indefinitely. Specifically, the midpoint gets both pushed
onto the stack and assigned to the endpoint; the
problem arises because integer arithmetic loses infor-
mation at each division step.

One solution is to compute two midpoints at each
step, rounding one up and the other down. The higher
midpoint is then paired with the greater of the
endpoints. The truncated midpoint is the one found
with a right shift; rounding up involves adding the
carry (bit-shifted out the right-hand side of the
coordinated sum) to the midpoint.

Put the pieces together

By combining these point-plotting and line-drawing
subroutines with other pieces, a system-integrator can
build a powerful graphics software resource that can be
used alone or with other application packages. A
program for interest calculation, for example, could be
graphed as well as displayed in tabular form. L]
B e e

Jack Hemenway is president and Robert Grappel is vice
president of Hemenway Associates, Inc., a Boston-based
system software house specializing in operating systems
and languages for ups.
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6400 SERIES features:
Low Cost - $299 in 100 Quantities

Expanded an‘am:%— 1 Full Year
Size-7.38"'Wx 3.08"H x
6.12"D. WT 3-1/2 LBS
® Selectable serial RS-232-C/20 mA
current loop or 8-bit parallel
interface
® Selectable baud rates 110, 300,
600 or 1200
® Parallel-data rates in excess of
2000 characters per second
e 21 characters per line
(optional 3R characters)
® 36 character input buffer
® Flectrosensitive or thermal
printing
® 5 x 7 Dot Matrix, 64 character
ASCII Code
® Boldface characters for
emphasis

in 100 quantities
$399 list

Printer from
Digilec.

' UNITED
3/[[[[-/ulll SYSTEMS
CORPORATION

918 Woodley Road, Dayton, Ohio 45403
(513) 254-6251, TWX (810) 459-1728

Information only Circle No. 170 on Inquiry Card
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COBOL.

The language of
business. The language

of Micro Focus.

We've spoken for five years . . . .

. nothing but COBOL. We've put more thought into
COBOL than anyone else. And more investment.

Our CIS COBOL product family brings you the most
successful business programming tool ever devised —
COBOL — on the most cost effective hardware.

It is designed to meet the needs of business software users
through the 80’s. Comprehensively. From the smallest
microsystem to sophisticated, multiprocessing distributed
architectures.

We speak Standard COBOL . . . .

... as defined by the ANSI X3.23-1974 standard. Thanks to
ANSI and GSA, COBOL has the most rigorously defined
and enforced standard of any software. You can buy CIS
COBOL with complete security. GSA has already fully
evaluated it for you — buy their Validation Summary
Report.

CIS COBOL’s second year of GSA certification qualifies it
for government bids and other blue-chip contracts. CIS
COBOL’s performance and reliability are objective facts.

We speak COBOL innovatively . . . .

. we pioneered simple but powerful language

extensions for interactive screen-handling. CIS COBOL
also provides other powerful facilities vital in the
microcomputer environment, like dynamic loading of
segments and CAlLed programs.
We also take full advantage of unique hardware features.
Our Apple Il implementation gives you color graphics —
and tone generation — all from within a CIS COBOL
program!

We have our products speak COBOL too . . ..

... to boost your programming productivity. Our FORMS-2
utility is a COBOL source code generator. It makes possible
our unique demonstration ‘“How to create a COBOL
program in 20 minutes.”

The code generated by FORMS-2 is standard COBOL. You
can build on it to create highly sophisticated interactive
programs. We ourselves will be building on it to create
even more powerful productivity tools for the 80’s.

CIS COBOL.

We speak COBOL on a great many systems . . . .

...giving you a large available market if you're developing
software for resale. And a high degree of hardware
independence if you're an in-house user. CIS COBOL is
available off-the-shelf for any systems based on:

8080/280 with CP/M
8086 with CP/M-86
DEC LSI-11 with RT-11
Apple Il with CP/M.

CIS COBOL is also sold under license by over 25 computer
manufacturers worldwide.

. and we will speak it soon on many more

. thanks to our System Transfer Technology, which
enables us to port COBOL to new processors and
operating systems more quickly than ever before. It has
already enabled us to be first on a number of processors—a
tradition we mean to continue.

Ask your supplier for more information or for a demonstra-
tion. Or call us direct at (408) 496-0176 for an in-depth
brochure.

Micro Focus Ltd.

58 Acacia Road

London N.W.8

England

Tel: (01) 722-8843/4/5/6/7
Telex: 28536 MICROF G

Micro Focus, Inc.
1601 Civic Center Drive
Santa Clara, CA 95050
Tel: (408) 984-6961
Telex: 171135

MISSION SNTA

CIS COBOL and FORMS-2 are trademarks of Micro Focus, Inc. ® CP/M is a registered
trademark of Digital Research ® Apple Il is a registered trademark of Apple Computer.
Inc. ® DEC is a registered trademark of Digital Equipment Corp. ® Z80 is a registered
trademark of Zilog, Inc.

m MICRO FOCUS

The COBOL Company

CIRCLE NO. 74 ON INQUIRY CARD
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When you can’t afford to buy wrong...

. -
—

“Sorry, Hawkins, we simply can’t keep you and replace that non-expandable computer you bought. ..."

...you need Novell’s NEXUS;
the starter-priced computer system
designed to grow with you.

BUYING A COMPUTER is a big
decision. How much can you
afford to spend? Will the system
you're considering do the job? And
what happens when your needs
outgrow that first computer? Can it
expand to handle increasingly larger
workloads, or will you have to
spend a fortune replacing it?
Expandable computer systems are
strictly big-league. They've been
very expensive, and unless you've
had at least $40,000 to spend
they’ve been out of reach.

But, now, there’s Novell’s new
NEXUS Series—an incredibly

versatile, surprisingly inexpensive
computer that expands into a
multiple terminal-computer network
system just by adding components
as your growth requires. You can
begin using your NEXUS computer
the day it arrives, because it works
with the widest assortment of
proven software available in the
industry today. Exclusive RAM-
GUARD™ protection automatically
detects and corrects memory errors
as they occur—a feature no other
comparably priced computer offers.
NEXUS is the one starter-priced
computer system you’ll never have
to replace!

If you're in the market for any
computer, you can afford the
NEXUS I. Since you can’t afford to
buy wrong, you can’t afford to miss
seeing, trying and learning all
about NEXUS.

Call us toll-free and we’ll set up
a hands-on demonstration. We’'ll
prove how NEXUS will take you all

the way to the top. 800-453-1188
NOVELL

k DATA SYSTEMS, INC.

1170 No.ndustrial Park Drive, Orem, Utah 84057
Telephone: (801) 226-8202
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COMMIIHICA'I‘IOH'

A primer

on security

J. MICHAEL NYE,
Marketing Consultants International, Inc.

Scrambling and digital encryption
are the two primary methods used

to protect analog voice communications

Communications protection for voice and/or data
messages requires the use of a variety of technologies,
depending on specific application requirements. In
voice communications there are two primary protection
techniques: scrambling of the analog voice signal, or
converting that signal to digital form and then
implementing any of a variety of digital encryption
techniques using standard cryptographic technology.
Voice scrambling and digital voice-encryption tech-
niques each has distinct advantages and disadvantages.

Voice scramblers usually offer a significant “human-
factor” advantage in that they can provide excellent
speech quality and speaker recognition. However, this
is offset by the fact that the level of protection for voice
scramblers is limited when compared with the strength
of digital encryption techniques. Digital voice-
encryption systems offer significantly greater protec-
tion at the expense of speech quality and speaker
recognition. Digital voice systems use devices that
create artificial speech at the receiving end, thereby
creating an unnatural-sounding voice. Fig. 1 illustrates
the relationship between the various voice-protection
techniques available relative to protection levels among
technology types compared with overall voice quality.

This two-part article is adapted from a chapter in Who, What and Where in
Communications Security: A Users’ Guide to Voice and Data Communications
Protection by J. Michael Nye. Information on this publication is available by
writing to the author at Marketing Consultants International, Inc., 100 w.
Washington St., Suite 214, Hagerstown, Md. 21740.
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Voice scrambler systems usually offer short-term
protection—the time that a message could be consid-
ered protected is measured in minutes and hours.
However, with digital encrypted messages, length of
protection is measured in terms of man-years of effort
to decipher.

In data-communication applications (computer-to-

‘L Graphing performance
mE Digital voice encryption Increased
difficulty
-
® Frequency & time Simple
‘3:’ Time scrambling scrambling attacks
2 Frequency scrambling
3 ﬁequency inversion & tone masking Better than
g Frequency inversion nothing
Technology used
A
g’ Analog scrambler
= Wideband digital voice encryption
o
o
= Acceptability
o range
o
O
2
£L
= Narrowband digital voice encryption
2 |
(7]

Technology used

Fig. 1. Graphs of technology versus level of protection and speech
quality illustrate the nature of the trade-offs.
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The Multi-User Computer

MmmOST
Thml]g hput PROCESSING

Because each user has his
own computer and memory
(housed in the TeleVideo
Smart CRT terminal), pro-
grams are executed in the
user station. Throughput is
maintained without degrada-
tion, even when there are 16
user stations!

MmmOST
Software
(CP/M®)

The entire TeleVideo
computer product line uses
the CP/M® operating system.
More application software is
available for CP/M® than any
other operating system.

Nationwide Service

Nationwide service is available from General
Electric Company’s Instrumentation and
Communication Equipment Service Centers.

Worldwide Availability

Atlanta, GA 404/255-9338
/ -

Bloomingdale, IL 312/351-9350

ACCOUNTING SERVICE

Boston, MA 617/668-6891
Dallas, TX 214/980-9978
Santa Ana, CA 714/557-6095
Sunnyvale, CA 408/745-7760
United Kingdom:

West End Surrey 44-9905-6464




WithThe MmmOST"

Multl -user, IMulti-task, IMulti-processor Operatmg System ’I:echnology

Every user
has his own
computer
and 64K of
PAYROLL memory.

TeleVideo’s family

of computers pro-
vides the MmmOST
users...uptoa

total of 16. . .

Featuring:
e Modular
Growth
* Quality
* Value




A new idea in low-cost
instrument automation.

Simplicity.

ed like a board eomputer, but the

9915 is p

n ends there. It’s a powerful desktop computer,
9, in a modular, rack-mountable package. We left
; keyboard and CRT to give you the flexibility to design

operator interface you need.
9915 has the same operating system, 1/0O drivers,
- support and ease of programming as the 85, so
g your systems will be a lot simpler, and take only a
the time. You'll save a bundle.on development costs.

1e HP-85 as a 9915 emulator, program develop-
i he easier. Simply write and debug your appli-
ns i

EPROM or tape cartridge. Connect the 9915
to your system and you’re ready to go.

In many measurement appli-

cations, all the operator needs to

know about running the

system is right there on

the 9915% simplified front

panel. But if the job calls

Plug-ln power.

With the same flexible I/O features as the 85
interrupt, high-speed transfer and easy data forma
9915 gets you halfway to your solution before yor
The I/0 drivers are built-in, and because the 9
same plug-in cards as the HP-85—HP-IB, RS
Parallel and BCD — interfacing to your instrume

The 9915’ 16K byte user-addressabl
expanded to 32K with an optional plug-in
And in addition to the available user memor
operating system (contained in 48K bytes F
expanded by adding optional ROMs for matrix r
printer control and mass storage control.

For more on the HP 9915, including
call your HP sales office. Or write for our ne!
on computer solutions to Hewlett-Packard
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TDM systems divide the voice signal
into small segments (ranging from 30
to 100 msec.) that are then delayed
for varying intervals before transmis-
sion. This delay allows mixing the
order of the voice segments.

terminal, terminal-to-terminal and terminal-to-
computer), protection principles are identical to those
employed in digital voice systems, except that data
systems are not burdened with the operation concerns
of voice systems: intelligibility and speaker recognition.
The vast majority of mesages likely to be intercepted
routinely are digital communications because an eaves-
dropper can automate interception and message analy-
sis. Nevertheless, high levels of protection for digital
communications may be achieved relatively easily.
There are no standards for establishing levels of
protection, at least for now. Consideration must be
given to the sophistication of the protection device,
along with the sophistication and resources available to
the potential eavesdropper, on a case-by-case basis. It

is possible, however, to distinguish between tactical
and strategic levels of protection.

® Tactical protection restricts the information from
an observer or listener for a period measured in
minutes or days. A variety of simple techniques are
available that provide this level of protection at a
reasonable cost.

® Strategic protection requires the eavesdropper to
expend long periods to decode useful information.
Strategic protection protects information from inter-
ceptors who have sufficient resources (adequate funds
and state-of-the-art computers) to decipher messages in
periods measured in months and years.

An example of a situation requiring tactical protec-
tion of transmissions is a police vehicle responding to a
burglary in progress when the burglar could have an
inexpensive portable scanner. An application requiring
strategic protection would be transmissions identifying
sites offering the best potential for successful energy
exploration.

Basic voice technologies

With existing technology, voice communications
protection is accomplished by using two primary

Time

£ w L) -
Frequency

(S

Original Signal

Frequency inversion

Time
1 2 3 4 5

Frequency

Inverted Signal

Fig. 2. The frequency-inversion process involves only exchanging (transposing) the original waveform to its reciprocal. Plotted as frequency
over time, the new waveform (B) is simply the original waveform (A) seen upside down.

Time

Inverted signal

Hopping and masking -

Time

w
'Frequgncy

Hopped and masked
inverted signal

Fig. 3. Hopping and masking analog voice-scrambling techniques are often used with frequency conversion. The hopping process involves
adding or subtracting frequency components to time-sliced portions of the inverted waveform (A), causing these portions to appear
discontinuous and shifted up and down (curve in B). Masking introduces a pattern of one or more spurious waveforms (black curves in B)
overlaid on the inverted signal.
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S e e e S S A AT
Static systems allow the scrambling
scheme (code) of the signal to remain
constant during the course of the
message transmission. Static
systems employ a fixed code;
dynamic systems rearrange the code.

techniques: analog scrambling and digital encryption.
Analog scramblers modify the voice signal, changing
the signal in the amplitude, time or frequency domains
or any combination thereof. The scrambled signal can
then be transmitted within the same bandwidth as the
original clear signal.

Digital voice-protection systems convert the analog
speech signal into an equivalent digital signal. Unfortu-
nately, to obtain the voice quality inherent in an analog
communication, transmission rates are needed that
exceed the limits of a typical standard telephone (2400
bps). When the data rate is reduced to a level for
operation over a normal voice-grade telephone line,
there can be a significant loss in speaker intelligibility
and speech quality. However, over communications
chanhels allowing for a higher data rate, the quality of
speech recognition and speaker identification is usually
satisfactory. The significant advantage of digital voice

systems is the high level of protection obtainable from a
wide range of eryptographic techniques.

Analog voice systems

Voice scramblers avoid many of the transmission
difficulties of digital voice systems because the scram-
bled speech signal is retained in analog form with the
identical bandwidth and may be transmitted over
normal voice-communications links without special
equipment, such as modems. Therefore, speech scram-
bler devices are less expensive, considerably less
complex and can be used against the limited-resource,
passive eavesdropper typically encountered in situa-
tions requiring tactical protection.

There are two primary categories of voice-
scrambling systems. Staticisystems allow the scram-
bling scheme (code) of the signal to remain constant
during the course of the message transmission. Static
systems employ a fixed code. Dynamic systems con-
stantly rearrange the code permutations hundreds of
times per each second of transmission time.

All three fundamental secrambling methods—
frequency inversion, bandsplitting and time-division
multiplexing (TbM)—use fixed-code scrambling. There-
fore, when the scrambled voice signal is transmitted,
the opponent needs to do very little analysis to
unscramble the signal. Thus fixed-code scramblers

Original signal

P

~ Bandsplitting

Fig. 4. Bandsplitting divides the original voice frequency (A) signal into several sub-bands. Sub-bands are then interchanged or inverted (B).

~ Originalbandsplit signal

Fig. 5. Rolling code change, often used with bandsplitting, involves periodically changing the frequency assignments of the band-split

sub-bands. Compared with the original bandsplit signal (A), the rolled signal (B) shows different frequency assignments in time slots 4 and 5.
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provide less protection than dynamic scramblers. The
trade-off is equipment cost.

Dynamic code devices continually change the coding
method in a manner or sequence determined by a
complex key. This forces the interceptor to use
sophisticated analysis to determine the key and un-
scramble the message. The acquisition of a similar
device is of little value unless the interceptor has

knowledge of the key; even in the unlikely event the

key is identified, it is useful only until the key is
changed.

Frequency inversion. The inversion process simply
converts the frequency components of a voice signal to
new frequencies that represent the difference between
the original frequencies and an inversion frequency.
This amounts to inverting the speech-frequency
spectrum—transposing the high frequencies with the
low frequencies. For example, if the inversion frequen-
cy is 8000 Hz, a frequency component of 500 Hz would be
converted to 2500 Hz (3000-500) (F'ig. 2).

Unscrambling the scrambled signal is accomplished
by a second inverter that has the same reference
frequency as the scrambling device. For the simple
frequency inverter, the unscrambling process consists
of re-inverting the scrambled signal, which results in
the original voice signal. Because of the simplicity of a
fixed-code inverter, it is easy for an opponent to

unscramble inverted speech.

It is even possible to decode fixed-code inverter
transmissions aurally. To the unexperienced listener,
inverted speech sounds unintelligible. However, with
careful listening and experience, words or phrases
become distinguishable. With concentrated attention, a
determined interceptor can learn to understand invert-
ed speech as if listening to normal voice communica-
tions. There are a variety of dynamic frequency
inversion devices that use changing codes and virtually
eliminate deciphering by ear.

Another secrambling technique often used in conjunc-
tion with frequency inversion is frequency hopping.
This combination is similar to the basic frequency
inversion method, except that after inversion occurs,
the signal is changed in frequency—hopped up or
down—as dictated by the code. When the hopping
increments are irregular in time and frequency, the
system can provide a much higher level of protection
than frequency inversion alone.

Tone masking signals can also be added to these
operations to disguise the message further (Fig. 3).
Masking introduces additional artificial audio tones into
the original speech signal. Unfortunately, using multi-
ple-tone masks tends to reduce the quality of the
recovered speech.

Bandsplitting. The information-bearing frequencies

o Sl

Fig. 6. Time-division multiplexing is used to scramble a voice signal (A) by rearranging the sequence of time divisions (B).

Fig. 7. A hybrid approach to voice scrambling combines bandsplitting with time-division techniques to displace the original voice signal (A) in

both frequency and time. Therefore, both the horizontal (time) and vertical (frequency) assignments in (B) are permuted.

MINI-MICRO SYSTEMS/June 1981

145



The inversion process simply con-
verts the frequency components of a
voice signal to new frequencies that
represent the difference between the
original frequencies and an inversion
frequency. This amounts to inverting
the speech-frequency spectrum.

of the human voice lie mainly in the range of 300 to 3400
Hz. Unlike the simple inversion process, bandsplitting
voice scramblers divide the voice-frequency signal into
several sub-bands and then interchange these sub-
bands or invert them (Fig. 4). A bandsplitter provides
stronger protection than frequency-inversion systems,
but, as in the case of frequency-inversion techniques, it
is relatively vulnerable to simple attacks. More com-
plex bandsplitting techniques include the use of rolling
code devices (Fig. 5). A rolling code periodically
changes the code used to rearrange the frequency
displacement of sub-bands.

Time division multiplexing. Frequency inversion
and bandsplitting operate in the frequency domain.
That is, voice-input frequencies are changed to new
frequencies based on a code selection. In time division
multiplexing (TDM), the voice frequencies are un-
changed while the time segments in which these
frequencies occur are rearranged, or while the time
segments in which these frequencies occur are rear-
ranged or scrambled. A time-divison device is similar to
an inversion device in that the speech can be generated
in reverse. In practice, however, this is not convenient
because such a scrambler would need to save the entire
message before replaying it in reverse. This would

Voice
digitizer

Voice
digitizer

Data
encryptor/
decryptor

introduce unreasonably long delays in the communica-
tions channel.

Therefore, TDM systems divide the voice signal into
small segments (ranging from 30 to 100 msec.) that are
then delayed for varying brief intervals before trans-
mission. This delay allows mixing the order of the voice
segments, thus significantly increasing the unintelligi-
bility of the signal. TDM systems are susceptible to the
principal problem of other voice-scrambler devices—
while there are many ways to rearrange the normal
voice sequence, usually the rearrangement is fixed and
repeatable and, therefore, vulnerable to simple attack
(Fig. 6).

A fairly new technique that offers a higher degree of
protection could be considered a “hybrid” of the time-
and frequency-scrambling techniques described. In this
type of system, the analog signal is immediately
converted to digital form. The digital signal is then
encrypted independently in each frequency band.
Therefore, any redundancy in the original voice signal
is destroyed, and the permutations are performed in
both the time and frequency domains (Fig. 7). The
digitally encrypted message is then converted back to
analog form and transmitted over the normal voice-
grade channel. This technique offers a much wider
selection of key codes and can work in the typical
environments in which analog devices are easily
integrated into existing communication systems. How-
ever, these devices tend to be more expensive than
analog scramblers.

Digital voice systems

Digital voice systems convert the analog voice signal
into digital form. Once digitized, the signal can be
encrypted in a variety of ways. On receipt, the signal is

Data
encryptor/
decryptor

Line
coupler/
radio

Fig. 8. A voice digitizer converts analog speech signal into a digital data stream for subsequent encipherment and modulation when the
terminal is transmitting. During the receive operation, a digital signal is deciphered and transferred into a voice synthesizer that reconstructs
the analog signal for voice output. The method of analog-to-digital conversion employed depends on the data rate of the digitizer and the

transmission medium.
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WHO COULD POSSIBLY MAKE

A BETTER HIGH CAPACITY
57%4" FLOPPY THAN THE
PEOPLE WHO INVENTED IT?

Who, indeed?

When we invented the high track density 54" floppy, we gave you all the
capacity of larger 8” floppies in the process—96 or 100 tpi that yield up to 1.1 mega-
bytes per drive. And we started a movement. Now, everyone is making the high
capacity 514" drive.

But they’re just not the same as the original. Maybe that’s because nobody
knows as much about 514" floppies as we do. Or offers as much.

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

Our wide range of drives comes with a precision centering mechanism
to insure accurate centering of a disk —every time (four times better than the com-
petition). In addition, we include ceramic/ferrite double density recording heads,

10 msec track-to-track access time, stainless steel precision-ground positioning
reference, and the highest quality electrical and mechanical components available.
So you get high track storage capacity, fast access, lowest cost per K byte, significantly

greater reliability and best of
Maximum # Delivered Positioning Track Av.

Capacity | Through79 | Mechanism | Density | Access all, 3 years _dehvery experience
time | of 85,000 high capacity drives.

msec . -
e Our drive was designed
Shugart | 4375K <5,000 spiral 48 | a4 |from the ground up for its
SA450 cam double density capacity, not
merely redesigned from a
MPI 960K Evaluation steel band 96/100 240 Single denSIty unit' That’s one
BI1 only and capstan s :
reason we've shipped more
: e ey :
TEAC 960K <10,000 stellead | 100 | ses | high capacity 5}4" floppies by
50C Mainly in Japan screw far than anyone else. Another
is that no matter how many
Micropolis 1,100K 60,000 steel lead 96/100 | 365 mi 2
1076/1015 o imitators there are, there’s no

substitute for the original.

MICROPQLIS |

21329 Nordhoff Street
Chatsworth, California 91311
213/709-3300 - Telex 651486

MICROPQLIS™ INTERNATIONAL (U.K.)
0734-860817 Telex 851847395
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B e
Unscrambling a scrambled signal is
done with a second inverter that has
the same frequency as the scram-
bling device.Because of a fixed-code
inverter’s simplicity, it is easy to
unscramble inverted speech.

decrypted and then converted back to its original
analog form by use of a voice synthesizer that
reconstructs the phonetic structure of human speech.
The level of protection depends entirely on the strength
of the encryption technique.

When voice signals are digitized, a data rate as high
as 56K bps is necessary for high-quality output. Such a
high rate restricts digital systems from use in conven-
tional HF, UHF and VHF radios, and dial-up telephone
channels. To use digital voice systems over a voice-
grade telephone network, a data rate of about 2400 bps
is required. For special applications it is possible to
design a conditioned network or communications chan-
nel that will allow 9600 bps, but this will eliminate the
advantage of access to the Direct Distance Dial (DDD)
network.

For a digital voice system to be used in dial-up
operations, it is necessary to reduce the data rate to be
transmitted. Some devices that reduce digital voice-to-
data rates that are acceptable to dial-up operations are

typically known as vocoders and delta-modulation
systems. They provide a wide range of voice quality
from reasonably good to poor, depending on the
speaker, communication channel, line noise, ete., but,
because of the lower data rate, the synthesized voice
sounds artificial and machine-like, having reduced
intelligibility and speaker recognition.

Within the last few years, several new techniques
have been developed to improve the voice quality at the
2400-bps data rate. Specifically, linear predictive coding
(LpC) allows operation at this rate. Another technique,
adaptive predictive coding (APC), allows a bit rate of
9600 bps. Higher bit rates mean improved speech
quality. Regardless of the voice digitizing function
employed, the digital signal must then be encrypted
prior to transmission to provide protection (Fig 8). W

The second part of this article will cover
the encryption of data communications.

J. Michael Nye is president of Marketing
Consultants Inc., Hagerstown, Md.

LSI-11 SERIAL INTERFACES

THE MSI11 SERIES - AN ALTERNATIVE TO THE DLV11-J

The MSI11 series of Multiple Serial Interfaces from Andromeda
offers the Q-Bus user a variety of ways to connect serial devices to
an LSI-11 system. These include 1, 2, or 4 serial channels on a
dual-width card; and the MSI11-P series has 2 or 3 serial channels
combined with a parallel printer interface, also dual width.

COMPARE THE FEATURES:

® Low Cost: the MSI11-4 is only $500, quantity 1

MsSi11-4

e 16 Data Rates: 50 baud to 19,200 baud including

110 bd. and 134.5 bd.

e Data rates are selectable on the board by jumper plug
or remotely by DIP-switch, without wire-wrapping

® RS232and 20macurrentloopinterfaces are provided
for all channels, without external hardware

® Q-Bus address and interrupt vector selection are by
plug-in PROMS, more flexible and independent

® Hardware handshake for serial printers is an option
® Cable cost is low too: a 4-channel cable assembly,

like the CMSIB-4, is only $115

Andromeda provides a large selec-
tion of LSI-11 related products; con-
tact us for details

LSI-11 is a trademark of the Digital Equipment
Corp. Wire-Wrap is a trademark of the Gardner-
Denver Corp.

ANDROMEDA
SYSI1EMSL L
9000 Eton Ave. o M
Canoga Park, Calif. 91304

Phone: (213) 709-7600
TWX: (910) 494-1248

Prices are domestic U.S.A. only.
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By now almost everybody is
familiar with Emulog's baby, the
'‘Log 53. A rather perfect Data
General D6053/D200 Compatible
Terminal emulator.

Not only is our little clone
standard with little goodies like a
printer port, but it's priced less than
the D200!

Of course we have nationwide
service through General Electric

Instrumentation and Communica-
tion Equipment Service Depart-
ment.

On the off chance that you are
one of the few that hasn't heard
the good news in CRT terminal
clones, give us a call at 415-
490-1290.

And find out why Emulog is
becoming known as “The Great
American Copy Cat.”

EMULOG

Emulog Inc.
3730 Yale Way
Fremont, CA. 84538




The perfect marriage of
Superbrain™ and Winchester."

floppy storage el = hard disk storag

Finally, a price-performance breakthrough for mass storage in a one-piece,
handsomely styled desk-top computer.

_JUOEREVE"

A product of CMC International

* 514 Micro-Winchester " 5 Mbyte (formatted) hard disk e Complete and ready to run with CP/M™ 2.2

e 700K or 350K floppy disk back up ® Also available 10 Mbyte hard disk, 5 MB removable
e Dual Z-80 processors with 64K RAM * 10 Mbyte hard disk SuperTen™

e Dual RS232 ports

DEALER & OEM INQUIRIES INVITED
Telephone (206) 453-9777

(MC

A Division of Computer Marketing Corporation
11058 Main, Suite 125, Bellevue, WA 98004
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Tailor Macdle

For V/3000 Interface

Tailored for use with the Hewlett Packard System
3000, the DIRECT VP 828 combines the capability
of the HP 2645/A with the personality and features
of the DIRECT VP 800/B.

HP 2645
$3675
/ $19

/ Standard Memory 2K
Maximum Memory 8K
Local Tape Storage Opt*
Printer Port Opt*
Fold-up Keyboard No
Self Test Std.
Full Editing Capability Std.
Protected Fields Yes
Transmit Only Fields Yes
Data Entry Checking Yes
ANSI| Complaint Mode No
VT100 Compatibility No
ANSI Buffered Editing No
PF Key Combinations 8
Screen Phosphor Grey (P-4) or Green (P-31) Grey (P-4)
Block Mode Transmission Yes
132 Columns No
Screen Resolution 560x216
Character Size 7x9
Reverse Video Std.
Blink Opt*
Half-Intensity Opt*
Underline Opt*
Line Drawing Set Opt*
Large Character Set Opt*
Math Set Opt*
Host Loadable Char. Sets No
Max. Baud Rate 9,600
Split Input/Output Opt*
Current Loop Opt*
Multipoint Comm. Opt*
Synchronous Comm. Opt*

*Available at extra cost.

At Direct, we tailor make our terminals to fit
the needs of the user.

_ '

We're DIRECT—the straight talk terminal people.

DIRECT, Incorporated, 1279 Lawrence Station Road, Sunnyvale, CA 94086 (800)538-8404 In California-(408)734-5504 Telex 172-277
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FIVE OF A KIND

LOW POWER * LOW PRICED » LINE POWERED MODEMS

*

202S LP

auto-aaswer
1200 bps

202 LP

1200 bps

103J LP

originate/answer
auto-answer
300 bps

103 LP

originate/answer

300 bps

103 LP

onginate only

300 bps

p = BN B

yar " ey

e v W v

> - =3

=

- A

Universal Data Systems

*

$295

(quantity one)

$245

(quantity one)

$245

(quantity one)

$195

(quantity one)

$185

(quantity one)

All UDS LP modems are FCC-certified for direct connection to the telephone network and require no AC power connection.

For details, contact Universal Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. Phone: 205/837-8100.

“Confidence in Communications”

Universal Data Systems LB

Member
DISTRICT OFFICES: Summit, NJ, 201/522-0025 - Blue Bell, PA, 215/643-2336 - Atlanta, 404/998-2715 - Chicago, 312/441-7450 IDCMA
+ Columbus, OH, 614/846-7478 Dallas, 214/385-0426 - Santa Ana, 714/972-4619 - Sunnyvale, 408/738-0433 - Boston, 617/875-8868.

See us at Booth 2620

(5) cOMDEX/SPRING’81
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SOFTWARE SECURITY

A new look at

patentability

FRED M. GREGURAS, Kutak Rock & Huie

Recent court decisions shed
new light on which path software developers
can take to protect their innovations

Developers of innovative software are becoming
increasingly concerned with securing legal protection
for their programs. Software is especially vulnerable to
theft, so as the packages become more available and
valuable, coverage becomes vital. While trade secret
and copyright protection remain the better means of
safeguarding innovations in the software used in
data-processing installations, two recent U.S. Supreme
Court cases concerning patentability—the Diehr and
Bradley decisions—may be pivotal for some software
developers.

Total copyright protection is obtained by putting a
copyright notice on the “work” and registering it with
the Federal Registrar of Copyrights. The recently
enacted Federal Computer Software Copyright Act of
1980 explicitly provides such protection for software.
This type of coverage protects only images (what can be
put on any medium); it does not prevent someone from
stealing the logic and writing his own program.

Trade secret protection is best established by having
an attorney draw up a software license agreement with
a provision that specifies what the secret is, who may
and may not have access to it and for how long, and
what is to happen at the end of the agreement. Trade
secret protection safeguards ideas, designs and con-
cepts as well as the software images, and the holder of
this type of coverage is bound not to divulge his own
secret. Trade secret protection has the advantage over
patents in that its eligibility requirements are simpler,
and that it covers all types of software.

MINI-MICRO SYSTEMS/June 1981

Nevertheless, the Diehr and Bradley decisions may
encourage some software developers to carefully ex-
plore patent protection. In those cases, the court
decided, essentially, that the more a program is
embodied in the hardware, or the more significant the
post-algorithm activity, the more likely it is that a
program will be found patentable.

But to understand the ramifications of these deci-
sions, it is helpful to examine what a patent is, and the
conditions for obtaining one. A patent is issued by the
federal government to the first creator of certain kinds
of new and useful inventions when certain conditions
are met. It provides the inventor with the right to take
legal action to prevent others from making, using and
selling the invention in the U.S for 17 years.

Three basic conditions must be met for a patent to be
issued. First, the subject matter of the invention must
fall within one of the statutory classes for patents
designated by Congress in 35 U.S. Code (U.S.C. 101).
Those classes include a new and useful process,
machine, manufacturing method, composition of matter
and other inventions. Patents may not be granted,
however, for methods of doing business, newly discov-
ered laws of nature or purely mental processes.

Second, the invention must be novel, involving 2
process, machine, product or design that is different
from what has previously been discovered or is alread)
known (85 U.S.C. 102).

The third condition is that the differences between
the invention and what is already known must be of
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The Consummate
Compact Computer.

You’'ll love the Black Box 3/30. It's every- When it comes to software support, there’s
thing you've ever wanted in a desktop compu- simply none better. Our single-user, multi-
ter. Including a very attractive price tag. user and network operating systems

Take a look inside its modest en- let you configure the Black Box
closure. And you’ll find an ad- 3/30 to meet the widest range
vanced 5-Mbyte micro- of tasks. For applications
Winchester for fast- and development, you
access, high-capacity have a choice of BASIC,
storage. Plus a dual- PL/1, PASCAL, FOR-
sided, double-den- TRAN, and COBOL
sity floppy for backup. languages.

The Black Box 3/30 The Black Box 3/30.
gives you the ultimate in Field-proven microcomputer
memory management and /O flex- technology perfectly packaged. And
ibility. You can expand from 64k right up backed by powerful software. For com-
to Y2-Mbyte of addressable RAM. And plete details on the Black Box 3/30, call or

there’re 16 programmable /O ports along write the RAIR office nearest you. Be sure to
with an |IEEE 488 bus that support VDUs, ask about our discount pricing for OEMs and
printers, other peripherals—and datacomm. distributors.

United States: RAIR Microcomputer Corporation
4101 Burton Drive, Santa Clara, CA 95050, Telephone: (408) 988-1790 Telex: 677038

West Germany: RAIR Computer GmbH
Clemensstrasse 5-7, 5000 Koln 1, Telephone: (0221) 219811 Telex: 8881915

United Kingdom: RAIR Ltd., Wellington House,
6-9 Upper St Martins Lane, London WC2H 9EQ Telephone: (01) 836 6921 Telex: 298452

RAIR
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The rationale for excluding laws of
nature, which mathematical algorithms
are held to be, is that they cannot be
discovered because they have always
existed, and that such fundamental
laws should not be preempted as a
patent would do.

such character that the new discovery would not be
obvious to a person having ordinary skill in the
technical field related to the discovery (35 U.S.C. 103).

It is the “newly discovered laws of nature” exclusion
in the threshold condition of 101 on which the Supreme
Court had previously declared certain computer soft-
ware not eligible for patent protection. The Diehr and
Bradley decisions established that the particular inven-
tions satisfied the first condition for a patent. Whether
the inventions satisfy the other basic conditions re-
mains to be determined.

The rationale for excluding laws of nature, which
mathematical algorithms are held to be, is that they
cannot be discovered because they have always existed,
and that such fundamental laws should not be preempt-
ed as a patent would do. Because computer program-
ming is based on sequential and branching instructions
expressed in general mathematical terms (mathemati-
cal algorithms), patent protection has been difficult to
obtain. The sequential, methodical operation of a
computer system has often been part of an evaluation of
what a computer program is doing in a particular
matter.

The Diehr case

In a 1975 patent application, James Diehr and
Theodore Lutton made a claim on an industrial process
that involves a computer program to regulate the
curing, or heating, time of rubber products in a mold
press. The synthetic rubber seals are designed to
prevent oil leakage in automobile and railroad engines
and wheel bearings.

The synthetic rubber must be cured from its initial
soft form to a hardness that will act as a seal. The
process includes a continual measurement of the
temperature in a mold and a computer program that
repeatedly uses a well-known equation (the Arrhenius
equation) to calculate the time required for curing
based on the temperature in the mold. The mold press
opens automatically when the continual recomputations
indicate that the rubber is to be removed.

The claimants did not argue that the computer
program itself is patentable. They asserted that the
algorithm used in their invention is peripheral to the
patent application and that they had created a totally
new process.

The Patent and Trademark Office (PTO) rejected the
patent claim as being non-statutory subject matter
under 101. The PTo Board of Appeals evaluated each of
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the non-computational steps in the process, and found
none of them novel. It determined that the only new
feature was the isolated computational step. But,

according to the PTO, that step is a “law of nature”—an
algorithm—so the process is not novel and, therefore,

does not meet the statutory class requirement of 101.

The court’s reasoning

The Court of Customs and Patent Appeals (CCPA)
reversed the PTO determination and held that the claim,
as a whole, recites a method for molding rubber articles
and merely employs a formula for a new and useful end
without attempting to preempt the use of the formula.
It found one of the steps to be novel—“constantly
determining the temperature” and “constantly provid-
ing (it to) the computer”—but pointed out that novelty
is not relevant to meeting the 101 condition.

In both Bradley and Diehr, the cCPA held that only if
both the answers to the following questions are
affirmative is a claimed invention non-statutory under
previous Supreme Court decisions.

® Do the claims directly or indirectly recite a
mathmetical formula or a specific method of calculation?

® Would enforcement of those claims prevent every-
one from solving the equation or carrying out the
calculation?

Thus, essentially, the ccpA would find a claim
non-statutory only if it would wholly preempt the
mathematical formula, not merely because the inven-
tion involves a computer program.

The Supreme Court, by a 5 to 4 vote, agreed with the
ccPA’s holding. It essentially adopted the cCPA test of
viewing the process as a whole and that a novelty
determination is not part of the 101 requirement. “A
new combination of steps in a process may be
patentable even though all the constituents of the
combination were well-known and in common use
before the combination was made.”

Writing for the majority, Justice William Rehnquist
stated that industrial processes such as this are the
type that have historically been eligible for patent
protection. The court held that the two inventors did
not seek to patent a mathematical formula. “Instead,”
wrote Rehnquist, “they seek patent protection for a
process of curing synthetic rubber. Their process
admittedly employs a well-known mathematical equa-
tion, but they do not seek to preempt the use of that
equation. Rather, they seek only to foreclose from
others the use of that equation in conjunction with all of
the other steps in their claimed process.”

Importantly, the court held that the post-algorithm
steps in the process must be “significant” to satisfy the
101 condition.

Justice Rehnquist added, “Our earlier opinions lend
support to our present conclusion that a claim drawn to
subject matter otherwise (patentable) does not become
(non-patentable) simply because it uses a mathematical
formula, computer program or digital computer.”

The four dissenting justices adopted the PTO’s
position and charged that the rubber-curing process
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The more physically fixed or embodied
a computer program is in hardware, the
more likely it will be found patentable.

was not unusual or novel, and was based on a method of
calculation—conditions that make it unpatentable.

Justice Paul Stevens, who wrote the dissenting
opinion, stated: “As the court (majority) reads the
claims...the inventors’ discovery is a method of con-
stantly measuring the actual temperature inside a
rubber molding press. As I read the claims, their
discovery is an improved method of calculating the time
that the mold should remain closed during the curing
process.”

The Bradley decision

The other recent Supreme Court decision that has a
bearing on software patentability stems from a 1975
patent application made by John J. Bradley and
Benjamin S. Franklin for a firmware invention. This
invention combines computer hardware (a control unit)
permanently programmed with microcode (a sequence
of computer instructions) to improve the speed and
efficiency of the computer to operate in a multipro-
gramming mode.

The inventors compare their invention to the recent-
ly advertised Cadillac that switches its power source
from four to eight cylinders according to the changing
needs of the car.

The PTO refused to issue a patent, stating that the
only novel aspect of the invention was an algorithm, a
step-by-step procedure.

The ccpA reversed the PTO Board of Appeals,
holding that what the computer does in a specific
situation must be distinguished from how it does it. On
March 9, 1981, the Supreme Court, without clarifica-
tion, affirmed the ccpA’s holding that this particular
invention meets the 101 requirement.

Physical conditions are vital

Firmware inventions are more likely to be patentable
when a general-purpose computer is not involved. Most
wps with firmware have only one intended end use,
which would limit the scope of what a patent claim could
preempt.

The more physically fixed or embodied a computer
program is in the hardware, the more likely it will be
found patentable by analogy to traditional hardware.
As the line between software and hardware blurs, the
possibility of patent protection increases because
traditional hardware in computer systems is within the
scope of 101. Firmware patentability could also depend
on whether the claims are phrased as hardware
architecture or as process, or “means for,” claims.

But the more readily programmable—alterable—a
program is by the user, and the more it can be isolated
from the hardware or an industrial process, the more
likely the software will be considered an algorithm.
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“Stand-alone” system and application software packag-
es, such as general ledger, payroll systems or data base
management systems, would typically fall into this
category. The Diehr case does indicate that an
industrial process that includes a computer program as
a component part meets the 101 condition for patent-
ability if the post-algorithm activity is significant.

Practicality favors copyright

Patent protection covers the whole process of the
invention, but it is important to remember that even if
the 101 statutory class condition of the patent law is
met, the requirements of 102 and 1038 must be satisfied.
Copyright, on the other hand, provides only image
protection, but still may be preferable when applicable.
(It is still unclear to what extent copyright applies to
chip technology, even under the 1980 amendment to the
Federal Copyright Law.)

Obtaining a patent can be costly and may take years.
An average of 23 months is required for an application
to be processed, and this delay is lengthening. A
discovery might not have any commercial value by the
time the patent is issued, assuming the application is
approved. In contrast, it takes relatively little time to
establish copyright or trade-secret protection. Fur-
ther, the term of patent protection is only 17 years as
compared to at least 50 years under copyright law and
the unlimited duration of trade-secret law, if the trade
secret is protected.

Therefore, trade secret protection in a controllable
distribution and copyright protection in the home-
computer industry and other off-the-shelf public distri-
butions will continue to be primary methods of
protecting software assets. L

Fred M. Greguras is a partner in the law firm of Kutak Rock &
Huie, Omaha, Neb.

THE REST OF THE YEAR IN MMS

The remainder of 1981 in Mini-Micro Systems
promises a wealth of information in major survey
articles that detail available hardware, plus tech-
nology and market trends in five categories: CRT
terminals, ucs, uc operating systems, memories and
computer graphics.

AUGUST is CRT terminal month, featuring a
roundup of what’s happening in the world of dumb,
editing and intelligent terminals.

SEPTEMBER will bring an ambitious survey
covering single-board uc products and the various
operating systems that make them work.

OCTOBER’s main topic will be data base manage-
ment system software.

NOVEMBER will focus on both add-on and add-in
memory systems, and also explore the system
implications of semiconductor random-access
memory technology.

DECEMBER will offer Mini-Micro Systems’ third
annual special report on compute graphics.
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1500 Lines Per Minute
rom Dataproducts.
Immediate Delivery From Kierulff.

Kierulff has the entire
Dat;pr(lwduct;lingo?plr'i(ntera' with millions of Band Printers (300 lpm and 600 lpm),
in stock right now. They : a pages of output the M-120 and M-200 Matrix Printers
) ' : per year. (120 lpm and 200 lpm), and the letter

are ready for immediate
off-the-shelf delivery to
you from 17 Distribution
Centers across the country.
And good delivery on the
exclusive BP-1500 High
Performance Band Printer.

quality D-50 Daisy Wheel Printer are
also ready for fast delivery.

Looking for quality and speed in a
printer? Look to the distributor that
gives immediate service. Look to
Kierulff for Dataproducts printers.

Built-in
diagnostics
Also in stock
is the 900 Ipm
B-900 Band
Printer, which
provides excel-

New high speed line
The BP-1500 is the first
in a new high speed line that

lent print quality, ELECTRONICS
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INTERNATIONAL

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

NEW YORK, Hauppauge, LI (516) 273-8100, 330 Motor Parkway 11787
Telex 1432333

Boston, MA (617) 935-5134 Chicago, IL (312) 640-0200 Denver, CO (303) 371-6500 Florida (813) 576-1966
South Florida (305) 652-6950 or (305) 463-4940 Los Angeles, CA (213) 725-0325 or San Fernando Valley (213) 994-0316
Milwaukee, W1 (414) 784-8160 Minnesota (612) 835-4388 New Jersey (201) 575-6750 Orange County, CA (714) 731-5711
Palo Alto, CA (415) 968-6292 Phoenix, AZ (602) 243-4101 Portland, OR (503) 641-9150 Salt Lake, UT (801) 973-6913
San Diego, CA (714) 278-2112 Seattle, WA (206) 575-4420 Tucson, AZ (602) 624-9986
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READER FEEDBACK

System vendors
and 'duty of care’

JEFFREY H. MERIAN,

Computer Management Systems of Miami, Inc.

The vendor-consumer relationship should be directed
toward solving problems, not negotiating contracts

Court rulings pertaining to turn-
key computer system contract dis-
putes (MMsS, February, 1980, p. 127)
have changed the ancient sales
adage from “buyer beware” to “ven-
dor be warned.” A new “duty of
care” doctrine has emerged (see
“The duty of care doctrine,” p.168),
which essentially places the respon-
sibility of consumer education in the
hands of the vendor.

The rationale for this is that the
vendor is dealing in a sophisticated,
high-technology product about
which the consumer is not compe-
tent to make technical judegments.
Whether the vendor agrees with
this doctrine or not is of little conse-
quence because the precedent has
clearly been established.

The major problem posed by this
precedent is that very few computer
vendors are structured either to
protect themselves from it or to
uphold the doctrine. The combina-
tion of entire sales staffs—paid on a
commission of hardware sales—and
vendor branch managers with an
annual quota to meet provides an
irrefutable motivation simply to put
hardware on the street. Individual
salesmen and sales managers must
make their quotas, or they will be
replaced by people who will. This is
not a good environment for the
industry, because reputation and
successful installations become
secondary to quotas. It is also bad
for the uninitiated consumer
because he is caught in the middle of

Illustration: Jon Mcintosh

a very competitive marketing
effort. It results in promises that
cannot be met profitably by the
vendor .

In the earlier article, Dick
Brandon of the Brandon Con-
sulting Group, a computer
litigation firm, offers sever-
al useful suggestions about
what vendors should {
include in contracts to f
avoid liability and to
promote under-
standing be-
tween vendors
and consumers
as to what is

acceptable. A >
These are -7
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goals, whether for a computer
system or any other commodity.
However, because the computer
vendor’s business is to sell systems
to and install systems for consumers
with various problems, there are
several facets of the industry that
make Mr. Brandon’s proposed
solution untenable for both vendors
and consumers. The difficulties lie
in the contract, vendor resources
and the consumer.

The contract

A contract between a vendor and
a consumer should be an agreement
on the use of EDP equipment to
solve a problem. It should not be a
document whose primary purpose is
to protect the vendor from
litigation. Because computer instal-
lations are complex, their exact
definitions require volumes of
detailed documentation and specifi-
cation. Neither the consumer nor
the vendor has the system so clearly
defined before signing a contract
that such a document would be
feasible. Therefore, the consumer is
reluctant to commit without
extensive hands-on experience. He
wants to use the vendor’s expertise
in arriving at a solution.

The computer contract problem
can be summarized as follows: A
complete computer system—
hardware and software—cannot be
treated as a production commodity.
Each installation is different, and
each computer installation is a new
product for the vendor. Each client
insists that his computer system
reflect his style of doing business,
but he cannot define his require-
ments before contract signing.

Most minicomputer vendors
target companies with annual

A contract should be an
agreement on the use of
EDP equipment to solve
a problem —not a docu-

ment that protects
against litigation.

revenues between $0.5 million and
$50 million, which, depending on the
amount of data storage required,
translates into hardware sales from
$12,000 to $150,000, with the
average being about $40,000. Yet
for every 10 proposals submitted,
the vendor will sign only one
contract; and the personnel quali-
fied to specify systems are his most
expensive resource.

Thus, the vendor’s problem is
simple: His most expensive re-
sources must remain dedicated to
income-generating endeavors. Con-
sequently, detailed system specifi-
cation is performed only after the
contract is signed. To reverse the
process by defining the system in
detail first would result in only 10
percent of an analyst’s time being
paid for by the client. Sales and
marketing expenses are predicated
on anticipated hardware sales. If
there are no hardware sales, there
are effectively no sales and
marketing expenses. But systems
staff salaries are incurred regard-
less of hardware or software sales.
Consequently, the vendor can cover
his system staff expenses in only

two ways: from the gross margin
generated by hardware sales, in
which case the vendor may consider
dedicating some of his systems
resources to pure marketing
endeavors; or by forcing his systems
group to become a software profit
center, in which case he can’t afford
non-income-generating endeavors.
Because systems staffs are
expensive and marketing income
highly unpredictable, most vendors
maintain as lean a systems staff as
possible, supporting this expense
with software sales generated as a
function of hardware sales. This
results in a systems group that is
overworked when sales are up, but
lean enough to live off the backlog
when sales are down—and, on the
average, cover its own expenses.

The consumer

A vendor’s insistence on a precise
system specification at the time of
contract signing may well scare the
consumer away from purchasing
altogether. The fact that marketing
people have spoken to him about
such things as mass-storage
capacities, internal cycle times and
1/0 channel capacities heightens the
anxiety he already feels about
automating his business. Consum-
ers want confidence and security as
much as hardware and software
solutions. If the vendor insists that
the fearful and uninformed consum-
er commit to every detail of a
system, the consumer would
become more cautious. He would
take each step in the buying cycle
even more deliberately and demand
even more detail from the vendor,
who, in turn, would continue to
accumulate expenses. This cycle
would continue until the vendor

Contract law generally holds that
two business persons executing a
commercial contract are deemed to
be equally sophisticated in the subject
matter of the contract—that is, they
both are presumed to know what they
are doing. This is not always true in a
turnkey computer contract. The user
may be a novice, almost totally
dependent on the vendor for all
information and knowledge .

THE ‘DUTY OF CARE’ DOCTRINE

In several recent cases, a “duty of
care” doctrine has been successfully
pursued that must stand as a warning
to vendors of turnkey systems. The
courts assume that the vendor is a
professional, similar to an architect,
lawyer, engineer or doctor. An an
expert in the field, the vendor
understands both computer technolo-
gy and, to the extent his software
addresses it, the user’s business. The

vendor thus owes the user a duty of
care—a responsibility not to sell a
system that cannot meet the
requirements. Failure to honor this
duty of care is essentially malpractice,
and the vendor can be held liable. In
this event, the user must prove that
the vendor did act as an expert, that
the user was a relative novice and that
the vendor knew that the system was
inadequate.

168
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STR® technology for high
*data integrity. Three major tape formats
for design flexibility.

We don’t forget the OEM’s needs.

The STR-810 digital recorder is de-
signed for data logging, data acquisition
and as a system loader. Using either the
3M DC-300A or DC-300XL cartridges,
packing density is 1600 bpi, for re-
spective data capacities of 2.3M bytes
and 3.4M bytes per cartridge, using four
tracks. Features include microprocessor-
controlled tape movement and read/

write electronics. For maximum versatility,
interfaces include RS-232 and IEEE-488.

Or, using control and status lines avail-
able, you can interface to specific micro-
computers such as LSI-11 and 8080.
EPI's optional ANSI X3.56 formatter,
with NRZI or phase-encoded personality
cards, turns the 810 into a plug-in
component for industrial instrumentation
and mini/microcomputer-interfaced
peripheral markets. Price: $756 in quan-
tities of 100. STR-STREAM is a high-
speed, high-capacity version of the 810
designed for Winchester disc backup.
Density is 6400 bpi for 17M bytes ca-
pacity per cartridge. Features include
advanced head design, MFM formatting
and compatibility with 8" or 14" discs.
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EPI’'s STR-610 is a compact, low cost
digital recorder that’s ideal for use with
POS terminals, smart CRT terminals
and as a general peripheral for mini/mi-
crocomputer-based systems. The 610’s
recording density is 800 bpi for a capac-
ity of 168K bytes/track, using a two-track
3M DC-100 mini-cartridge. Format-
ting is ANSI Standard and interfacing is
parallel, with a variety of options. Price:
$280 in quantities of 1,000. The STR-
LINK III is a high-speed (9600 baud),
portable program loader that uses the
STR-610’s drive system and shares the
same specifications. It is used as a field
service tool for diagnostic work or as a
peripheral in a mini/microcomputer
system. STR-LINK III uses a serial RS-232
interface for data communications or
data terminal applications, and it can be
controlled through RS-232, ASCII con-
trol codes, or manually. Price: $1,615 in
single quantity.

CIRCLE NO. 88 ON INQUIRY CARD

STR-LINK Il is EPI's proven medium-
speed (1200 baud) universal portable
program loader for programmable con-
trollers and process control systems. Using
a standard cassette, it features switch-
selectable transmission modes for
maximum flexibility. Price: $1,889 in
single quantity.

For maximum design freedom,
proven reliability and high data integrity
through Speed Tolerant Recording tech-
nology, remember EPl—the company
that doesn’t forget the OEM’s needs.
For more information, contact
Electronic Processors Inc., P.O. Box 569,
Englewood, Colorado 80110. Phone
(303) 761-8540.
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Model 401 Computer Terminal, 13" W x 14" H x 16" D, 14 Ibs; Model 1304 Data Inquiry Terminal, 13" W x 14" H x 13" D, 17 Ibs; Model D304 Data Entry Terminal 26" W x 14" H x 11" D 17 Ibs

Performance
In Small Sizes.

In nature, change is unusually swift
and dramatic, and existence often

depends on quick reactions.

Adaptability gives the hermit crab

its competitive edge.

the edge you've been searching
for. We specialize in supplying a
compact, ultra modern generation
of Visual Display/Keyboard Units
that are as attractive to look at as
they are efficient to use.

Superior because they're people
engineered. Unlike a great many
conventional terminals that are
boxy and industrial looking, our
sleek, people engineered models
have helped bring the computer
terminal out of the laboratory and
on to the secretary's desk and the
executive's credenza.

In fact, our products have met
with such enthusiastic response
we've decided to market them

small footprint that measures just

13" x 14". The 401 delivers every-
thing you could want from a smart
terminal.

Our selection’s a natural. Available
in a variety of models, CRT screen
sizes, and keyboard arrangements,
with all control logic tucked neatly
under the keyboard to minimize

size, Informer terminals are adapt-
able to virtually all space needs.

We've got what it takes to lure your
customers out of their shells. If you
are currently designing a system in
which compact efficiency, sleek
good looks, sophisticated yet
reliable technology, and user con-
venience, play an important role,

Necessity creates many unique
ways of adapting size to space.

+ Adaptability is just as vital to you,
the computer systems designer, in
a world growing acutely conscious
of space efficiency.

more broadly. our competitive edge can be your

Introducing the 401 with full-size ~ cOmpetitive edge. Call collect or
screen. The new 401 is the perfect  Write us on your company letter-
all-around terminal. It features big ~ head for full details.

performance from a full-size 9" Informer. Finding unique ways of
screen, and is a real lightweightat  adapting size to space is second

only 14-lbs., with an unbelievably nature to us.

INFORMER, inc

Informer Computer Terminals offer

8332 Osage Ave., Los Angeles, CA 90045. Call (213) 649-2030 TWX 910-328-6544

Eastern Region Sales Office and Service Center
370 Lexington Ave.— 16th Floor. New York. NY 10017. Call (212) 685-5220
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Each client insists that
his computer system re-
flect his style of doing
business, but he cannot
define his requirements
before contract signing.

could no longer support the
exorbitant marketing expenses, and
the consumer would be buried in so
much detail that his decisions would
become impossible.

The logical extension of this
situation is that the systems and
software components of the comput-
er industry must become more than
a necessary evil to sell a piece of
hardware. Since the vendor must
apparently accept certain obliga-
tions arising from lack of client
sophistication, as do professionals in
medicine and law, he must price and
sell his products as doctors and
lawyers do. Clients pay lawyers by
the hour for consulting time, in
addition to their standard retainer
fees; so must the client be willing to
pay for the vendor’s expertise and
efforts to protect the client’s best
interests. If a vendor can be sued
for breaching an unwritten obliga-
tion, he can be paid for keeping one.
Vendors have no one but themselves
to blame for having sold their
system resources as if they were
products rather than professional
services. The industry could avoid
many of its problems by pricing its
systems work on a cost-plus or
time-and-materials basis. Fixed-fee
pricing works well with packaged
software, but only when the
package remains a package, which
is rare.

The market is competitive, and
competitors who undercut software
prices will take business away in the
short run. But in the long run, the
price-cutting competitor cannot
survive. Hardware gets more
sophisticated and less expensive
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every year—with a proportionate
decrease in gross margins—while
the programming costs remain
relatively constant. The price-
cutting fixed-fee vendors’ software
margins are getting smaller.

The only viable alternative is for
the industry to accept its legal
obligations under the duty of care
doctrine and adjust its marketing
practice accordingly. It must sell
packages on a fixed-fee basis—
that’s the motivation behind
offering packaged software to the
consumer. But it should get paid for
professional services as rendered.

Detailed contracts, which would

guarantee satisfactory perfor-
mance, are worth pursuing, and
performance guarantees indicate an
admirable degree of professionalism
and level of performance. But the
nature of the business does not lend
itself to such documents. When was
the last time a lawyer guaranteed in
writing that a client would win a
court case, or a doctor that a patient
would be cured?

The only static definable product
the vendor sells is hardware, for
which the manufacturer writes the
performance specifications, and the
manufacturer is not always the
vendor. The other product that
system houses sell—systems and
programming expertise—depends
as much upon the creativity of the
vendor’s people, the client’s ability
to assimilate the total system into
his operation and the vendor’s and
client’s ability to communicate
clearly and concisely with each
other as it does upon the quality of
the programs the vendor writes.
The vendor is remiss if he does not
give customers a performance
guarantee. But to write perfor -
mance guarantees on the former
would be like guaranteeing to write
one classical symphony a month for
the rest of your life. ]

; Jeffrey H. Merian is
technical services

stems of Miami, Inc.

manager for Comput-
er Managerment Sy-

PASCAL
+

LSI
a-BUS”

PASCAL

PDQ-3

A PDQ-3 computer
system consists of
I PDQ-3 Processor, 64

KB of MOS Memory,
Real Time Clock, Inter-
val Timer, CRT/Printer
Interface, DMA Floppy
Disc Controller, two 8”
Floppy Disc Drives, 4
slot 11/23 Q-Bus Back-
plane and complete
UCSD Pascal Software
System. Under $7000.
Available with direct
addressing to 128 KB,
8-slot backplane, and
double density flop-
pies.

ADVANCED

DIGITAL

PRODUCTS

7584 Trade St.
San Diego, CA 82121

(714) 578-9595

*Trademark of Digital Equipment Corporation
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Want reliable power for
office electronics without
costly special wiring?

Just plug -
in a Sola.

With minicomputers, terminals, word processors, disk
memories and high-speed printers, you often get instructions to
putina“dedicated” power line. But, instead of breaking through
walls, cutting trenches in floors, laying special conduit, pulling
lots of wire and adding more breakers and switchgear to get
reliable power, why not simply plug a portable Sola Power
Protector into the outlet that's already there?

Dedicated lines can add anywhere from $1200 to $8000
or more per machine, even in new construction. For a fraction
of that cost, a Sola Micro-Minicomputer Regulator not only
replaces the dedicated line but does what dedicated lines
can't do. It raises and lowers voltage to compensate for line
fluctuations and brownouts. It blocks out electrical noise, and
destructive power dips or surges. Our new Mini-UPS goes one
step further. Its built-in battery maintains power when your
electric utility fails. This keeps your electronics running
smoothly until your generator comes on line. Both units are
available in 60 Hz or 50 Hz.

Dedicated lines, at best, minimize power disturbances that
are caused by other equipment in your building. Sola Power
Protectors guard you against all kinds of power line
disturbances regardless of where they originate. Check this
chart to compare effectiveness.
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spikes and  dips and line noise
faults surges common-mode- transverse mode Brownout Blackout
momentary short-term Unwanted voltages or frequencies Planned Total loss
sharp volt-  high orlow due to bad grounding, switching, voltage of line
age peaks  voltages or radio-type interference reductions power
or split- due to load in response
second start-up or line-to-ground line-to-line  to high
power shut-down interference interference  demand
outages

Dedicated Line some some, some, some No No

(with dedi- internal internal internal internal

cated ground) only only only only

Ultra-Isolation

Transformer  No No Yes No No No

Sola Micro-

Minicomputer

Regulator Yes Yes Yes Yes Yes No

Sola Mini-

UPS Yes Yes Yes Yes Yes Yes

Don't go through another day risking electronic malfunction
due to unreliable power. Talk to your local Sola Electric .
representative or distributor. Or contact Sola Electric, 1717
Busse Road, Elk Grove Village, IL 60007. (312) 439-2800.
We're the people who invented power protection 50 years ago.

i

The Power Protectors
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APPLICATIONS

System aviomates
Las Vegas casinos

A look at gambling from the other side of the table

Have you ever wondered how gaming casinos keep
track of the thousands of dollars in chips and cash that
pass over their tables each day?

Until recently, the answer was manually—using
time-proven practices that, while accurate, were labor-
intensive and slow and that left the casino vulnerable to
theft when shifts changed or when chips were trans-
ported. Casino management didn’t have a full under-
standing of gaming activity until several days after
accounts were tabulated.

That situation has changed at the Las Vegas Hilton
and Flamingo Hilton casinos, thanks to a combined
minicomputer and pc system that permits on-line
analysis of gaming revenue.

A printed report, detailing the entire casino’s daily
operation, is ready for review two hours after the swing
shift’s final accounting. Casino managers can check
individual table transactions on a video terminal or
print the activity for the shift at any time.

From the other side of the table, the gaming business
is a cross between banking and distribution. “Because
of the amount of money we handle, we are like a bank,”
says Ira M. Kirschner, casino controller at the Las
Vegas Hilton, “except that we cannot record each
transaction.

“The chips represent the casino’s products that are
sold and redeemed. They are liquid assets that must be
inventoried at each table before and after each shift.
They also are renewed when they run short and
retrieved when there is a surplus.”

Counting the cash and chips is a manual operation.
The accounting and reporting practices, which Kirsch-
ner describes as relatively simple, required several
days. Each table’s activity had to be individually
tabulated and then the totals for each shift had to be
cumulated, by game. Finally, daily activity reports
were prepared, usually three to five days later.

The new concept originated in 1978 when the Las
Vegas Hilton’s casino management brought the problem
to Systems Integration Management Co., Las Vegas,
an authorized DEC distributor. Working closely with
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the casino staff, SIMCo designed a turnkey system that
eliminated many cumbersome procedures that were
previously manual. The first system was installed in the
Las Vegas Hilton in July, 1979, with the Flamingo
Hilton’s system following in March, 1981.

Heart of the system is a Digital Equipment Corp.
PDP-11/04 minicomputer in the count room, linked to
two Imsai pes in the cashier’s cage. The PDP-11/04 has
two RO1 disk drives, each with 5M bytes of storage.
VT-100 video terminals associated with the mini are
located in the count room and accounting department,
and a thermal printer is located in the surveillance

Casino cage manager Douglas A. Coleman enters fill-and-credit
requests from pit boss into pc-controlled terminal. System automati-
cally prints credit or fill slips and notifies surveillance personnel that
chips will be moved through the casino.
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Equipped with SIMCO-designed
keyboard and video displays, the pcs
allow convenient data entry in a
manner that is familiar to cage
personnel.

room. The PDP-11/04 performs computations and prints
the daily reports on an LA180.

Equipped with a sSiMco-designed keyboard and video
displays, the pcs allow convenient data entry in a
manner that is familiar to cage personnel. Each p.c has a
32K-byte main memory and a 512K-byte floppy-disk
drive, which can store 3000 records, or about three
days’ gaming activity. The redundant CPUs permit
continued operation during service periods or computer
malfunctions.

Reducing manual calculation

“The new systems perform the same functions that
were once performed manually,” says Kirschner, “but
it does them quicker and more accurately.” At each
shift’s beginning, chip inventories are taken at each
table; the number of chips and dollar amounts are
entered into the PDP-11/04.

When additional chips are required during play, the
pit boss calls the cashier, who enters the amount, table
number and game type into a pre-formatted screen
display on a video terminal connected to a pe. Cashiers
need no special computer training because the display
has the same format as the previously used paper form.
When the procedure is completed, the computer
automatically prints the “fill slip,” recording the
transaction along with time and date. Simultaneously,

it alerts the surveillance department about the opera-
tion.

The fill slip is routed to the cashier’s cage, where the
requested number of chips are counted. In the surveil-
lance room, an observer directs a remotely controlled
closed-circuit television camera on the chip tray in the
cashier’s cage and zooms in closely to verify the
amount. Then, as the chips are moved through the
casino, the activity is viewed from appropriate cameras
located behind acrylic shields in the celing.

A similar action takes place, in reverse, when there is
a chip surplus at any table. The pit boss phones the
cashier, who keys a “credit slip” into the pe, prints it
and dispatches a security guard to make the pickup.
Surveillance also is notified. Four counts and signatures
are required for both fills and credits—one each for
dealer, pit boss, security guard and cashier.

“Chip transportation is one area in which an operator
is potentially vulnerable to theft,” says Kirschner. “The
new system adds significantly to our surveillance
precautions, because we check the route prior to the
transfer.”

Throughout the shift, the process continues with fills
and credits routinely taking place and being tabulated
by the minicomputer in real time. Counter checks
(“markers”) also are keyed into the computer as credits.
Management can determine the play at any table in
real-time, using a terminal.

Currency, exchanged for chips at the tables, is placed
in a double-keyed lock box, in which it is held until end
of shift.

At closing, each table is again inventoried, and slips
indicating closing dollar amounts are forwarded to the
cashier’s cage. There, the information is entered into
the computer by table and game. Closing entries are

At closing, count-room personnel open each lock box separately and count the currency. Upon verification, amounts by table are entered
into the VT-100 terminal at right.
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* CAD/CAM

* Business
Graphices

* Imaging

« Animation

* Process Control

* Scientific

» Graphic Arts

* Demography

* Cartography

* Motorola
MC6E000
16-bit processor
* Multi-tasking
operating system
* Languages
supported
include C,
PASCAL
and BASIC
* Mass storage
devices up to 10OMB

B VORI

e 1024 x 768
high resolution
color graphics

* 256 simul

» CGC 7900 prices
start at $19,995.

tancously
displayable * Call toll-free
colors 1-800-241-9467.

INTRODUCING
THE WORLD’S
MOST POWERFUL

USE OF COLOR.

The World’s Most Colorful Computer Company.

Chromatics, Inc./2558 Mountain Industrial Boulevard/Tucker, GA 30084/ Telephone: 404/493-7000/ TWX: 810/766-8099
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Unleashing the most powerful
minicomputer ever designed.

| Concept 32/87
Raw Power. ..

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

Whetstone 1 3604 Whets(x1000)
Whetstone 2 2249 Whets(x1000)

Real-Time Simulation 22.4 Seconds

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

Systems Engineering Laboratories, Inc.

(305) 587-2900, 1-800-327-9716

Proven COMPUTER Performance

Argentina-Australia-Belgiume«Canada-Colombia+England m

Francesltaly-Japan-Mexico-SwedensThailand-West Germany A Subsidiary of GOULD INC
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Chip transportation is one area in
which an operator is potentially
vulnerable to theft. The new system
adds significantly to surveillance
protection.

appended to the transaction files, giving a complete
record of all activity during the shift.

The lock boxes for the tables are transferred to the
count room where they are opened, one at a time.
Three people count the currency and ascertain the
total. A fourth person independently separates the bills
by denomination and verifies box totals. Upon consen-
sus, the amounts are keyed into a vT-11 terminal by
table number. A complete count for the Las Vegas
Hilton’s 49-table casino requires as much as two hours.

Virtually as soon as the counting is concluded, the
PDP-11/04 prepares a printed master gaming report,
organized by game and table. Opening chip inventory,
net fills, total fills, closing figures, currency taken in
and markers are tabulated. Win or loss amounts for
each table are given along with subtotals by game and
pit. Simultaneously, the computer updates data files
with the information and begins preparing daily
reports.

“We close our accounting day at 3 a.m., says
Kirschner, “and the count is normally finished by 5 a.m.
We have full daily and cumulative reports ready by 7
a.m. the same day. When we were keying similar
manually prepared forms into an accounting machine,
the reports took three to five days to prepare.

“By eliminating many manual accounting efforts, we
were able to shift some personnel into more productive
activities,” he continues, “although we had no overall
staff reductions. There also are fewer errors, because
totals now are entered into the computer only once
rather than having to be rekeyed into the accounting
machines.”

Game results give a prove-out figure that serves as
one journal entry into the master accounting system.
Uncashed chips that are retained by customers are
carried as liabilities for a period of time, and reconsoli-
dated later as income. “The chips sell for $1 to $500 and
cost us only a few cents to manufacture,” says
Kirschner. “We are happy to have people keep them as
souvenirs.”

The system prepares a gaming-analysis or “drop-and-
win” report daily. This report details casino operations
by table and shift. Data are given for the previous day,
along with month-to-date and year-to-date cumulative
figures. A comparison with similar figures for the prior
year lets managers observe long-term trends.

A daily summary report lists totals for each game—
Baccarat, Twenty-One, Craps, Roulette and Big Six—
with cumulative totals and prior-year comparisons.
From these documents, management determines cash-
flow activity and may observe trends to perceive
unusual activity. “When there is money around, there
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Ira M. Kirschner, Las Vegas Hilton's casino controller (foreground),
and William L. Dempsey of SIMCO examine “fill-and-credit” entry
terminal in cashier's cage. Keyboard permits single-keystroke entry
forall normal functions so that personnel require no special training .

After lock-box personnel determine the currency from each table,
personnel separate the bills by denominations and verify the count
while Kirschner oversees.

is always a possibility for cheating,” explains Kirsch-
ner. “When we see aberrations, surveillance is alerted
to observe the table in question more closely.”

The Digital Equipment Corp. minicomputer prepares
a semimonthly, 35-page “cash-and-credit-drop” report,
which separates daily activity by cash and markers,
both in dollar amounts and percentages. These are
tabulated by game, table and shift, with cumulative
summaries letting casino managers analyze cash-credit
ratios.

“Overall, the new systems give much better control
over casino perspective,” concludes Kirschner. With
more timely information, management has its fingers
on the operation’s pulse at all times. |
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DISKET'I'E
DRIVE. .

But if your system is ready for the 214 Mbyte floppy
today not next year —and, if you need access speeds at l %
least three times faster than you have today—and, -
if you want data integrity that will make you forget
every bad thought you ever had about double '
sided heads—then there is only one choice. You
need the PerSci 299B, the IBM compatible,
microprocessor-controlled flexible disk drive
with hard disk performance.

‘ : 299B eliminates destructive media
g ‘ “hubbing) simplifies operation and, allows
2 for complete computer control. And micropro-
cessor controlled self diagnostics make drive
maintenance easy.

And You Can Get It Maybe best of all, the PerSci 299B

is not pie-in-the-sky. It's a quality-manufactured, dynamic-
ally tested reality with more than 12,000 operating spindles
in the field. There’s also a single sided version and a line
of controllers to back it up.

Four Heads and Fast Positioning Look at PerSci's gutsy
design. Four heads reading both sides of two diskettes in
a chassis the size of a standard drive. That gives you two
drives in one (at only $725 a spindle) for a total of 215
Mbytes of formatted and removable data storage. And Somebody once said you get what you pay for. He

using high accuracy, “big disk” voice coil positioning, probably owned a PerSci. Now, we'd like to talk to you.

the 299B seeks data at a rate of 76 tracks in only 100 ms PerSci, Inc., 12210 Nebraska Avenue, W. Los Angeles
(including settle) with virtually no media wear. It's the California 90025. (213) 820-7613. : ’

worlds fastest floppy. T ORME Orianities

Microprocessor Controlled and Autoloading PerSci’s supe-
rior patented read/write electronics allow the 299B to i
read all double density codes without (as well as with) pERSC. C}eer;%r:tri orsl Abssad
write precompensation. Only PerSci and IBM can do it— "
so 2D interchange is assured. Diskette autoload on the
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Delphax offers low-cost,
non-impact printer for minis

Spurred by almost universal
customer demand for reliable,
low-cost, high-quality, non-impact
printers for minicomputers, many
manufacturers are trying to address
this promising market with a
variety of technologies, including
laser-xerography, ink-jet, magnetic
and electrostatic printing.

The latest bid comes from
newcomer Delphax Systems,
Mississauga, Canada. Delphax will
market a non-impact page printer
mechanism based on an ion-
deposition principle (see “New
printer also brings new technolo-
gies,” p.182). Incorporating fewer
mechanical and more electronic
parts to improve reliability, a
printer using the Delphax mecha-
nism could carry a price less than
half—or about $35,000—that of its
competitors, the company claims.

A glut of high-speed matrix and
line printers typically serve as

WORD PROCESSING AND DATA PROCESSING
“Cilosing the Gap”
ALL
COPIERS

HIGH RES
INK JET

DAISY_

®
THERMAL

IMPACT  °,
@ DOT MATRIX o s, \

INK JET®

'™ @ HIGH SPEED
NON-IMPACT

10,000 100,000 1 MILLION

PAGES PER MONTH
LOGARITHMIC SCALE

minicomputer output devices. But As the printer industry matures, the cost to print a page by a non-impact printer will
Hewlett-Packard Co. opened the decrease, approaching the costs of more conventional technologies. Source: Dataquest, Inc.

7.5¢

3.2¢
Hardware
1¢
| Maintenance
1.4¢
Paper .6¢
Z Toner .2¢ i
2680 6670
200,000 30,000
pages/mo. pages/mo.

Cost per page
at average workload 8.9¢
Hardware
6.5¢ 3.6¢
Hardware
.56 Hardware
3.9
4 Maintenance
3.0¢
;Vl:i;ntenance : Maintenance Toner
j 1.8¢ photoreceptor
1.7¢
Paper .6¢ Paper .6¢
Toner .2¢ Toner .2¢ Paper .6¢
5700 WIP
40,000 15,000
pages/mo. pages/mo.

The Delphax Otter will undercut most current non-impact technologies in the cost to print a
page for an average monthly work load. Source: Dataquest, Inc.
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What Makes Archive Streamers
The Intelligent Backup Choice?

For one thing,
they’re the only
intelligent 14"
streaming tape
drives available
today.

But there are
plenty of other
smart reasons for
choosing Archive
Sidewinder streamers over other types of
Winchester backup.

Such as greater capacity and faster
transfer rates. You can store up to 20 mega-
bytes of formatted data on one standard
cartridge in just over 4 minutes.

That’s about 5 times as fast (and one
third the media cost) as using 8” floppy
disks, for example.

And speaking of floppy disks, the
Sidewinder just happens to be the same
package size as an 8” floppy.

The intelligent
Sidewinder han-
dles tape format-
ting, error and file
mark processing,
tape positioning,
automatic read-
after-write error
correction, block
buffering and reac
retries without host intervention.

Call today for full information on
our easily integrated intelligent
Sidewinders.

Archive Corporation, 3540
Cadillac Avenue, Costa
Mesa, California 92626.
(714) 641-0279,
Telex: 683466.
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door for non-impact page printers
recently when it introduced the
2680 laser printer for use with its
HP 3000 minicomputers (MMS,
January, p. 23). That 43-page-per-
min., 180-dot-per-in. resolution
printer sells for about $108,500.
Competitive laser xerographic
printers include the IBM 6670, a 12-
to 36-ppm device priced at about
$75,000, and Xerox Corp.’s 5700 and
9700. The lower priced 5700
copier/printer prints at 43 ppm and
sells for about $66,300 (MMS,
November, 1980, p. 26).

The market for such printers is
growing rapidly, according to
figures from Dataquest, Inc., a
Cupertino, Calif., market-research
firm. Last year, North American
revenues for non-impact printers
were $51.3 million, including units
sold and leased, plus maintenance.
This year, those revenues will jump
to $76.3 million, and reach $914.7
million by 1985.

“The market is clearly waiting for
high-resolution page printers with
the features of the 9700 and 5700,”
says O. Ralph Finley, vice president
of Dataquest. The printers should
have a resolution of more than 240
dpi, software-controlled printing
and a variety of fonts and forms.
Finley says these capabilities can-
not be achieved on impact printers,
which are limited to 64 characters.

Although laser xerography has
opened this market, printers with
that technology are expensive to
design and require more mainte-
nance than traditional impact line
printers, Finley says. Recognizing
those problems, Delphax is offering
an alternative to laser xerography,
which, because of a higher electron-
ics content, is billed as being more
reliable and less costly. Rather than
convert a copier into a printer,
Delphax built a completely new
printer.

Delphax’s Otter image-output
module, based on ion-deposition
imaging, prints on plain paper. A
family of mechanisms to be intro-

MINI-MICRO SYSTEMS/June 1981

duced will include printers operat-
ing at 15, 30 and 60 ppm and
offering 240-dpi resolution. The
Otter uses an ion cartridge rather
than the laser modules used in other
systems. The company holds three
patents on the technology and has
applied for more.

The ions are fired through a print
cartridge onto a very hard dielectric
drum. Single-component toner is
attracted to the drum and trans-
ferred onto the paper by pressure
rollers. Fixing the image onto the
paper requires no heat. As a result,
the printer does not need fans and

Get your Green
Book now—free.
28 valuable dis-
count coupons
worth $11,000 to-
ward the purchase,
lease or rental of
terminals, printers,
modems and more.
Without it your
next data products
acquisition could
cost you more than

USIR can provide
you with any data

it should. Lots more.

product you need.
Or any combination
of products as a
package. Even com-
peting lines. With
service nobody can
beat. And now the
Green Book saves
you thousands of
dollars!

You get it all from
USIR: top brands,
nationwide service,
guaranteed delivery,
flexible financing.
Including our new

Extended Term
Rental program
that combines the
convenience of rent-
ing with the lower
rates of leasing.

Send the coupon
today and get the
best possible deal
on data products.
From USIR.

United States
Instrument Rentals, Inc.

b

AUS Leasing Company

Saveup fo

‘11000
this year on
data products.

Don't buy; rent or lease any
data products without
the USIR Green Book.

[ ———
0.K.USIR, send me
your free Green Book, with

Name

$11,000 worth of discount coupons.

M/Micro 6/81 I

Title

Company

MSS.

Phone

Street

City/State/Zip

r -—--1

USIR 2988 Campus Drive, San Mateo, CA 94403,(415) 572-6600.
[EEpETsgee———————y N N _§ _§ N
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has lower power consumption than refined over the past two years in a ship grew into Delphax, which was

competing printers. joint venture between Dennison and formed to use the technology in a
The technology was developed by Canada Development Corp., a commercial product.
Dennison Manufacturing Co. and venture-capital firm. This partner-  Delphax will sell the printer as a

THE ANN ARBOR AMBASSADOR™

SETTING THE NEW STANDARD IN PRICE AND PERFORMANCE

$995* |

*OEM 100 pc. price,
U.S. domestic sales

The Ann Arbor Ambassador offers an impressive array of features for any CRT terminal application: Large
15-inch screen = 60 line display = Zoom and Scroll = Selectable host areas and scrolling region = 5 graphic
renditions = 5 area qualifications = 22 cursor controls = 12 tab controls = 13 erase controls = 12 edit controls = 12
send controls =10 print controls =11 receiving modes =11 operator convenience modes = 6 setup lines
= Self-diagnostics » Down-loadable function keys = Support of ANS| X3.64, ECMA-48 and ISO DP 6429 coding
= Ann Arbor quality s And much, much more.

Call or write us for more information!
ANMN ARBO
6175 JACKSON ROAD ¢ ANN ARBOR, MICHIGAN 48103 ® TEL: 313-663-8000 ® TWX: 810-223-6033
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CYNTHIA D.J40
SOME PROMISE,
SOME DELIVER.

Disk to disk back up.
e Capacity : 20 M bytes e MTBF : 5000 POH.
10 M bytes fixed, 10 M bytes removable. e Compact :12.20” x 6.7"'x 21!
e Interface : the same across the e Delivery : 90 days ARO.
D.100 family. (D.120 : 10 M bytes removable e Several thousand of cartridge drives in
D.135 - D.160). the field worldwide. (D.120 - D.140).

Feldman,Calleux & Assaciés

Cii Honeywell Bull

OEM Division.

Bull Corporation of America :
Mail Station 430-200 Smith Street - Waltham Mass 02154 USA. Tel. : (617) 895.6020.
801 Mahler Road - Suite D - Burlingame CA 94010 USA. Tel. : (415) 692.5724.

Cii Honeywell Bull : rue Jean Jaurés, 78340 Les Clayes-sous-Bois, France. Tél. : (3) 055.80.00.
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mechanism or engine to be config-
ured by customers, who will add an
interface, software and fonts. Price
for an evaluation engine, which will
be available in the third quarter, is
$12,000. Full production is sched-
uled to begin in the fourth quarter.
OEM prices have not been set.

Delphax president Gary
Ampulski claims that the Otter,
when configured similarly to an 1BM
6670, will reduce by half the cost of
producing a page. “With the
Delphax engine, OEMs have the
ability to integrate the functionality
of a 6670 at half the price,” he says.

outside interference.

— just write:

TEAC

ROCK-SOLID FLOPPY DISK
DRIVES FROM TEAC
Unique DC Spindle Drives feature our continuously-running

brushless DC motor whose typical life expectancy is over 10,000 hours.
Rock-stable, no electrical noise will interfere with the integrity of your data.

Superior Chassis features fiberglass reinforced polyester (FRP)
which, unlike aluminum, won'’t stretch with heat. Extra-rugged and
precision molded, the unit also has a shield to insulate the head from

25 Years of Leadership in all magnetic recording technologies
is your assurance of a quality product you can rely on. For complete
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series)
— including our one-year warranty and full technical support and service

TEAC Corporation of America

Industrial Products Division

7733 Telegraph Road, Montebello, CA 90640
(213) 726-8417
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The company says it is possible to
get a cost lower than 2¢ per page,
including maintenance and consum-
ables such as paper. That cost would
apply to a volume of 250,000 sheets
per month, an average data- or
word-processing system load, says
Tom Stoiber, vice president of
marketing. That compares favora-
bly with the HP 2680, according to
Dataquest.

Delphax is targeting customers
that have tried to develop their own
laser-xerographic printers. Am-
pulski says the buyers are applica-
tion-oriented, and the printer will
be used in decentralized environ-
ments on both word- and data-
processing systems. He expects a
large number of minicomputer users
to purchase the printer initially.

Because the Dennison technology
is a well-known and needed technol-
ogy, the Otter has drawn consider-
able interest from prospective
customers. Customers cite several
concerns in selecting a printer,
including cost, reliability, mainte-
nance and service. Two potential
customers agree that a systems
approach is important.

“People who design printers must
work closely with software writ-
ers,” says Willlam H. Burling,
principal engineer of non-impact
printing at Digital Equipment
Corp., Maynard, Mass. DEC has
evaluated several printer technolo-
gies, including Delphax’s. Burling
explains that the software must tell
the printer what to do, so that text
and charts can be intermixed, for
example.

“If you use the versatility of a
non-impact printer,” Burling says,
“that means you must embed escape
sequences into the text and control
characters and the code to turn
certain features on and off.” He
adds that is it not difficult to write
font software.

Burling says H-P takes a systems
approach with its 2680, and H-P
agrees. “A lot of our contribution is
in software, so the 2680 is
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Cll HONEYWELL BULL

ANNOUNCES
CYNTHIA DSS 1100
THE DEC COMPATIBLE

DISK SUBSYSTEMS.

* Cost effective.
 Full emulation
RLO1/RLO2.
 Controller embedded
in host computer.
 DSS 1100: cartridge
disk subsystems
20 to 40 M bytes for
DEC LSI - 11 Q-Bus®

® Trademark Digital Equipment Corp.

Cii Honeywell Bull

OEM Division

Bull Corporation of America :
Mail Station 430-200 Smith Street - Waltham Mass 02154 USA. Tel. : (617) 895.6020.
801 Mahler Road - Suite D - Burlingame CA 94010 USA. Tel. : (415) 692.5724.

Cii Honeywell Bull : rue Jean Jaureés, 78340 Les Clayes-sous-Bois, France. T¢l. : (3) 055.80.00.
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extremely flexible,” says Steve
Richardson, product marketing
manager at H-P's Boise, Idaho,
division. He says the software in the
H-P 3000 minicomputer adds to that
flexibility, and that H-P is interested
in Delphax’s technology.

Features of the Otter that DEC's
Burling finds attractive include its
ability to fix characters to paper in
one step, which could yield higher
resolutions; its simple, direct paper
path; its instant turnaround when
printing, so that users don’t have to
wait for heaters or fusers to warm
up; and the hard aluminum finish on
the drum, which is inexpensive.

However, Burling is not satisfied
with the Otter’s print quality. One
test to determine resolution and
print clarity is to have the printer
produce a solid black page. Burling
says the Otter leaves voids, and
characters vary in density. He

admits, however, that the print
quality may be acceptable in light of
the unit’s high throughput and
potential reliability. Delphax’s
Stoiber explains that the printer is
still being refined, and that it now
can print black areas well. He adds
that Delphax is working with
several toner vendors to optimize
character fixing.

Burling also says the printer’s
power supply is too large. Because
there are no laser scanners, one
trade-off is that Delphax had to use
extensive print-cartridge drivers.
Those drivers are being refined to
reduce costs, Stoiber says.

Burling is impressed with the
printer’s electronics content. “(It) is
attractive to minicomputer manu-
facturers, which are familiar with
electronics costs and are experi-
enced with electronics.” He adds
that service will be in everyone’s

mind when considering total cost.

Serviceability is also important to
H-P's Richardson. He says a
decision to use such a print engine
depends not only on lower cost, but
also on reliability, serviceability and
how long the supplier will be in
business. “If we purchased a print
engine, we would have to marry all
our electronics and software with
it.” This would cost a considerable
amount, so the time, benefit and
engineering resources involved
would all have to be -carefully
evaluated.

Many industry executives, how-
ever, are skeptical about the
manufacturability of a printer
incorporating so many new technol-
ogies. Many company representa-
tives say they will get an evaluation
unit, but will adopt a wait- and see
attitude before making commit-
ments.

SMS FLOPPY PLUS WINCHESTER DISK
STORAGE FOR DEC® COMPUTERS

MAXIMUM PERFORMANCE AND CAPACITY

* 8.9M bytes of formatted Winchester disk storage plus 1.2M bytes of usable floppy disk
* Fast data transfer of 427K bytes /sec for Winchester and 63K bytes/sec for floppy

UNSURPASSED RELIABILITY

* Modular construction and minimal parts count insure long MTBF and 15 minute MTTR

¢ Off-line system and drive test

* On-board self test verifies correct system operation
* CRT initiated super diagnostics case system test and fault isolation
* Automatic bootstrap tests CPU, memory and DMA operation before software loading

CONVENIENT “MINUTE-PER-MEGABYTE” BACKUP

* Only 40 seconds required for Winchester backup onto 1.2M byte floppy diskette
* Standard RT-11, RSX-11M and SMS utility software supports partial or selective file

backup and load operations

INDUSTRY COMPATIBLE

* Automatic recognition of DEC RX01, RX02 and IBM diskette formats

* Plug compatible with DEC PDP-11 Unibus and LSI-11 Q-bus

* Increases performance of DEC's RT-11 and RSX-11M operating systems

¢ Emulates DEC's RX02 floppy disk system

EXCEPTIONAL DATA INTEGRITY

* Winchester disk flaw management deletes permanently flawed disk areas

* Automatic error retry recovers soft or temporary errors

¢ ECC (Error Correction Code) recovers corrupted data without system shut down
® Patented PLL circuitry requires no field adjustments and provides maximum margin for worst case bit shifted data recovery

Scientific
777 East Middlefield Road

Mountain View, CA 94043
(415) 964-5700 TWX: 910-379-6577
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IN REGIONAL OFFICE
(602) 978-6621

MIDWEST DISTRICT OFFICE
(312) 966-2711

EASTERN REGIONAL OFFICE
(617) 246-2540
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CYNTHIA D.505

5 1/4-INCH MICRO
WINCHESTER NOW
AVAILABLE
IN EUROPE.

e Formatted capacity, 5 Mbytes. e Recording density, 7690 bpi.
e Dimensions identical to industry standard minifloppy. e MTBF, 11000 POH.

e Track density, 255 tpi.

Bull Corporation of America: Mail Station 430-200 Smith Street — Waltham Mass 02154 USA. Tel.: (617) 895.6020.

e Delivery, 90 days ARO.

Cii Honeywell Bull

OEM Division

801 Mahler Road - Suite D — Burlingame CA 94010 USA. Tel.: (415) 692.5724.
Cii Honeywell Bull : rue Jean Jaures, 78340 Les Clayes-sous-Bois, France. Tél. : (3) 055.80.00.
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Excellence

Datasystems products are
Line Printer Controllers.

Our goal is excellence.
Excellence in design.
Excellence in manufacture.

Excellence in
customer service.

We apply this standard to
even the smallest activity
within our organization.
And therefore thousands
of DEC, Data General
and IBM Series | users
rely on Datasystems for fully
compatible, trouble- free
line printer interfacing.

Standard features include
Self- Test, Software
Compeatibility, Switch
Selection, Technical

Documentation and the

highest quality components.

Same day shipping is also
available on request.

If you require Line Printer
Controllers that match your
own standard of excellence,

look no further.
Call (714) 566-5500
or write to us.
Today.

€ % DATASYSTEMS

a WESPERCORP subsidiary

We make the difference.

8716 Production Avenue
San Diego, CA 92121
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H-P’s Boise division R & D
manager Jim Hall and DEC’s Burling
are two who are concerned about
the manufacturability of the print
engine. “If it is commercially
producible, we are interested. It’s
hard to know if they can pull off all
they say they can,” says Hall.

But Delphax is taking its product
very seriously. It claims to have
manufacturing under control, al-
though officials will not elaborate on
many specifics because of patents in
progress. “It is Delphax’s job to
take Dennison’s technology and
make it manufacturable. It is a big
step to go from a research machine

to manufacturing, especially to get
manufacturing reliability in quanti-
ty,” acknowledges Steve Dunik,
Delphax’s vice president of engi-
neering.

“This company has the potential
to be a significant force in the
electronic-printing business as an
OEM supplier,” adds Ampulski. He
says Delphax is building a world-
wide procurement operation, and
that if any printer part must be
single-sourced, it will be backed up
in-house. The company is also
setting up an OEM field-service
organization that will include North
American depots. —L. Valigra

Lasel Modulator
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Delphax is trying to increase reliability and cut costs in its Otter printer by using fewer
mechanical parts. The Otter includes about 33 percent mechanical parts, compared with 80

percent in laser-xerographic printers.

MINI-MICRO SYSTEMS/June 1981



After you compare” features and performance...then look at ®
price. With the Digi-Data Model 2516 KSR printer terminal, e
you get more value at 16 to 30% lower cost.**

For that Receive Only application, our 2511 RO provides similar

advantages. And once your Series 2510 is installed, you have the
reliability of fewer components with no cooling fan required... ®

and the serviceability of a single board controller.
After you compare, we know you'll be convinced...
the Digi-Data 2516 is “FIRST IN VALUE".
: AND BE
CORPORATION e
Y 8580 Dorsey Run Road, Jessup, MD 20794
@l (301) 498-0200 b
L3 ' . oo . . . Firse In Value P

*Specifications and pricing obtained from vendor literature for comparably equipped units.
**Substantial OEM quantity discounts available.

Printing Terminal
VALUE COMPARISON
DIGI—-DATA X Tally HF
2916 820 TI&L 2 2635EB
SFEED 15S0-200 1S5S0 160 180
[Characters/sec]
Width 21 9" 26 .0" 25 .5" e W
SIZE Depth 18 .5" 21 .0" 27 «O" 23 .0"
Height 8.3 B 2" 8.5" 8.5"
WEIGHT ([lbs] 39 L O 69 Sé6
Haximunm
EAUDRATE 192200 9600 92600 2600

EXTENDED
BUFFER Yes No Yes No
CAFABILITY

FPRICE $2150. $254S5. $260S. $3950 . -

------- Z=z==s====s==SSSSSSSSS==SSESSSSSESISSSSSSEISSESSSSSSSSSSSSssSs=SS==S=s=s

DIGI—-DATA CORFORATION
ewwFirst in Value?

Ar==o
S
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New Sysiems

Medical/dental system
uses Pertec equipment

This medical/dental office system
package, using Pertec equipment,
includes accounts-receivable man-
agement, insurance-form process-
ing, production reports, recall
processing, appointment scheduling
and word-processing capabilities.
The system includes 64K bytes of
RAM, a 12-in. CRT screen with
detachable keyboard and two
double-density floppy-disk drives
providing 1.2M bytes of mass
storage. Prices start at $9995.
Mitex, Inc., Englewood Cliffs, N.J.

Circle No 200

Sigma introduces
Chinese-language system
The Sigma-10 Chinese-language
computer system displays 1520
Chinese characters or 4800 alphanu-

meric characters. Other features
include variable font matrix sizes, a
64K-byte user memory and 1024K
bytes of on-line storage. Prices
start at $21,000. Sigma Informa-
tion Systems, Inc., Belmont, Mass.
Circle No 201

Plessey announces
processor for PDP-11
Miproc-16 AP, off-loads pre-
processing, post-processing and 1/0
handling from any PDP-11. The
system can also operate separately
using DMA with any Unibus or Q-bus
PDP-11. A software handler links
the PDP-11 and Miproc-16 AP.
Software is developed on the PDP-11
using a Pascal compiler. An optional
floating-point processor operates in
parallel with normal instructions.
Plessey Microsystems, Melville,
N.Y. Circle No 202

CCS introduces
Z80A-based pc system

This s-100-based system includes
a Z80A-based cPU that provides
real-time hardware-vectored inter-
rupt and interrupt nesting. The
system’s DMA structure permits
multiprocessing with interleaved
data transfer rates as high as 2Mm
bytes per sec. The CPU also includes
two programmable real-time clocks,
two 8-bit parallel interface channels
and two independently baud-rate
programmable RS232 1/0 channels
that can operate asyncrhonously as
fast as 19.2K baud. The system’s
OASIS real-time, multitasking soft-
ware operating system features
re-entrant and relocatable program
capabilities and uses an ISAM file
structure. Prices range from $2350
to $9100. California Computer
Systems, Sunnyvale, Calif.

Circle No 203

BUILD YOUR COMPUTER BREADBOARDS
& INTERFACES FASTER AND EASIER
WITH NEW VECTOR PLUGBORDS

New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE.

Everything in this ad is available through distributors
or factory direct, from stock, if not available locally.

748010

190

4610 series — for STD-BUS-
WW, solderable and
unpatterned models.

4608 series — for Intel/
National SBC/BLC 80-WW
solderable, or unpatterned.

8804 series — for S-100.
Five models availahle.

4607 — for DEC LSI-11/
PDP8-11, Heath-11.

4609 — for Apple 11, Super-
Kim, Pet Commodore with
Expandamem.

4350 — for TI1 980
Computer.

4611 series — for Motorola
Exorciser,™ Rockwell
AIM65 expansion.

Send for FREE brochure!

@ Veetot Etedtionic Company

INCORPORATED

12460 Gladstone Ave., Sylmar, CA 91342; (213) 365-9661, TWX (910) 496-1539
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There's a lot of S
questions these days -

about office auto-
mation—what it is,
what it will do, how
to build the right
system,

Artelonics has

your own custom-
ized hardware and
applications
software.

A cornerstone for

future expansion.
Multibus™—com-
patible, the Series

analyzed these ques-
tions and more, and
thinks it has an
answer, We call it
our “‘blueprint for
office automation.” And the
cornerstone is a powerful 8086
microprocessor-based desktop
office computer—the Series 1000.

Designed for

systems architects.

From its inception, the Series
1000 has been specifically de-
signed as a tool for use in an inte-
grated office computing system.
Combining word processing, data
processing and communications
with high resolution graphics, the
Series 1000 offers extraordinary
versatility at a surprisingly

low cost.

A building block for

office automation.

The Series 1000 is readily
expandable. You can begin with
a fully-featured stand-alone
terminal, add to it in small
increments, or build it into a
large and complex system using

Word processing . . .
fully-featured and
document-oriented.

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

A blueprint—
plus the right tool —

equals office automation.
A blueprint is only as useful as
what it enables you to build.
With the Series 1000’s excep-
tional combination of features
plus remarkable flexibility, you
can begin creating the future of
office automation . . . today.

High resolution graphics . . .
maps, bar charts, pie charts,
combination words and charts, etc.
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A blueprint
for office
automation.

CP/M-86™ is available now.
MP/M-86" is coming soon.

For more information, contact:
Artelonics Corp., 2952 Bunker
Hill Lane, Santa Clara, CA 95050,
or call (408) 727-3071.

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

Multibus is a trademark of Intel Corporation.

Tell me more. My immediate need is:
8 Word processing [ ] Communications

Data processing [ | High resolution
graphics

Name

Title

Company.

Address

City.

State. . Zip
Phore( )

Mail to: Artelonics Corporation,

Atin: Marketing Services Department.
2952 Bunker Hill Lane,
Santa Clara, CA 95050. MMS 6/81

artelonics

Affiliate of Shell Canada Limited




New Sysiems

Data 1/0 offers
PROM programming

This PROM and logic device
programming system addresses
production, including data manage-
ment, device handling, program-
ming, accuracy checking and record
keeping. It includes a data control
system, available with one single- or
dual-floppy-disk drive that provides
on-line storage for programming,
data, a production programmer
which prompts an operator, by
displaying English-language mes-
sages in a 16-character display, and

the Handler UniPak, which delivers
programming signals directly to an
MCT or IC handler. The data control
unit sells for $2300 to $4000, the
production programmer is priced at
$2750, and the Handler UniPak is
priced at $2100. Data I/O, Issa-
quah, Wash. Circle No 204

TMS unveils telephone-

information system

The pp-based ZAP-CALL/System
10 telephone-information system,
aimed at control and allocation of
phone costs, charge back of costs to
clients/account numbers and proj-
ects, and network analysis applica-
tions, is compatible with all major
computerized PABXs. The system
reports telephone usage in summa-
ry and detail on individual exten-
sions, cost centers, divisions, cli-
ent/account numbers and total
organizations. It also includes local,

Day DDD and private-line costing;
file-maintenance programs; and sys-
tem-test programs for local and
remote diagnostics. Price is $9900.
Telephone Management Systems,
Inc., Waltham, Mass.

Circle No 205

Datapoint announces
Z80A-based system

The z80z-based model 1550 small-
business computer supports as
many as three single- or double-
sided diskettes providing as much as
8M bytes of storage. The system
with 64K bytes of memory can
support a 10M-byte cartridge drive.
The unit supports the vendor’s
Databus business-programming
language, and FORTRAN and BASIC-
PLUS languages. Prices range from
$7075 to $9075. Datapoint Corp.,
San Antonio, Texas.

Circle No 206
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o Immediaml)eﬁmy

.

. Network and Local

+ Shared and Smgle«ner

There’s nothing missing in our Local Computer Network picture.
H;Netf‘ ﬁmn ngatal Mzmwm déll@ the

~world—in business, sc:
 cations. Shoukiﬁ’t it be

Dealexsths avmlablc

1840 Embarcadero, Oakland,CA 94606 (415) 533’3686 TWX 910-366-7310

QMWMW Ing

i
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IT'S EASY TO ADD MEMORY

A T I That's right. First-time users. ..your first 10
s Mmegabyte Cartridge Disk Drive can be
yours for ONLY $2100.
GET YOUR And consider this! The Series 6000 Custom

Memory Package can be expanded to 40

10 MBYTE ==

And what’s more, the Series 6000 is not only a

c ARTR'D E direct replacement for all other cartridge disk
drives, but is a viable alternative to any
Winchester drive, as well as Floppy disk systems.
DISK Reliability? You bet! Over 29,000 Dynex Cartridge

Disk Drives are in use worldwide.
MEMORY Get your Dynex Custom Memory Package today

and SAVE! Order direct from the Western Dynex

TOD AY Cormporation. Ask about our two week premium
delivery.

Call Today! ‘ : L seee—

DYNEX

N A P o i Company
3536 West Osborn Road

Phoenix, Arizona 85019

(602)269-6401

TWX 910-951-4287
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I AR ~ ' Iflcould prove it
g ; - ~ with his own numbers,
- Tlllhaveto '+ he’dsign the order )
( verify these savings ¢ today. . =
< for myself later. ) SN ' i

Miniterm” isThe Answer. ,
A remarkable tool that gives you instant information
wherever your work takes you.

Finally, a truly portable computing system for people
who don’t know the first thing about computers. Just plug it
in, respond to a few simple prompts, and get immediate
answers.

The Answer lets you provide computer-aided sales
demos, enter orders on the spot, check inventory, audit field
operations, or automate field diagnostic operations. In short,
you can process data anywhere, anytime. You can even send
data over ordinary telephone lines. It’s as easy to use as a
portable typewriter, and it’s no bigger than a briefcase.

It’s the latest in the Miniterm Series from CDI, a
leader in portable computing for over a decade; but you
can call it The Answer, because that’s what it gives you.

For a demonstration or more information contact
Computer Devices, Inc., 25 North Ave-
nue, Burlington, MA 01803 USA,
(800) 225-1230.

In Massachusetts call (617) 273-1550. In
Europe: Computer Devices, Inc., 108 Place Des
Miroirs, 91000 Evry, France (6) 079-0077,
Telex 692 671.

COMPUTER
DEVICES inc.

We travel in the best companies.
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NMew Sysiems

System controls
25 million images

The model 2010 integrated rec-
ords-management system can con-
trol, store, retrieve and distribute
25 million document images. Docu-
ment images are physically stored
on as many as 252,000 standard
microfiche and are connected by a
high-speed transport mechanism to
a user’s choice of output peripher-
als, such as a fiche duplicator or a
digitizer. The system’s ups direct
all fiche-handling operations, allow-
ing document requests to be fulfilled
without human intervention. Ac-
cess Corp., Cincinnati, Ohio.

Circle No 207

Rexon introduces
insurance system

The Medalist insurance agency
management system is designed for
insurance agencies processing ap-
proximately $1 million or more in
premiums annually, serving 1000 or
more customers or handling 1500 or

| more policies. The system performs

automatic invoicing for accounts-
current and direct-bill customers,

| calculates expiration dates and

agency and producer commissions
based on operator inputs and
handles standard policy transac-
tions, including policy issuance,
renewal and cancellation. Rexon
Business Machines Corp., Culver
City, Calif. Circle No 208

Analyzer for LSI-11
computer-based systems
The CAS-11 analyzer system
includes a pec front panel, a pp
analyzer and a substitute program
memory. The unit can debug and
solve software development or
peripherals interaction problems.
The CAS-11 analyzer is capable of
identifying a wide range of malfunec-
tions, including those incapable of
isolation by self-test diagnostics
inherent in many computer-based
systems. Electro-Design, Inc., San
Diego, Calif. Circle No 209
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HEXACON from National.

A new dimension in inner space.

National unleashes the first
DEC®-compatible peripheral controller
that does the work of three.

Why waste valuable chassis space on
peripheral controllers that can only interface
a single device type to DEC’s UNIBUS®? This
one-fo-one approach can only drive your
UNIBUS system costs upward and its overall
reliability downward.

Now there’s no reason to put up with
this inefficiency. Now there’s the HEXACON ™
controller.

HEXACON is our new hex-wide periph-
eral controller that simultaneously handles
up to four RMO2/RMO3 80 MB disk drives,
four TUT0 %" tape drives and 8 MB of our
NURAM™ semiconductor disk. All from just
a single slot.

cPU MEMORY
/ . UNIBUS . /
'
HEXACON
RMO2 RS04 ™I
[
é 2-8 MB é
NURAM

Cut costs in the factory and in the
field. By using one board to do the work of
three or more—with no degradation—you
save a bundle in a number of ways.

Your most immediate savings is the
elimination of two comparably priced
controller boards. But farther down the

line, HEXACON's upgrade flexibility lets you
expand a configuration less expensively
because you don't necessarily need to buy
additional boards or a larger chassis.

This also means your spares inventory
cosfs are cut way back. Not only in the
factory, but in the field as well.

And at the same time, HEXACON
increases your sysfem’s reliability because
it uses far fewer ICs to do the whole job
(198 in all).

What these and other cost-benefits all
boil down to is a rebalancing of your system
operational costs. HEXACON brings the
price of 1/0 processing back in line with the
cosfs of instruction processing and memory.
Which makes the old one-to-one approach
a thing of the past.

It all stems from our XPU™ architec-
ture. HEXACON is based on our advanced
Transfer Processing Unit (XPU) design
concept.

The XPU's generalized infelligence
emulates the transfer processing logic of
DEC’s RMO2/RMO3 disk, TU10 tape and
RSO4 fixed head disk controllers. So it’s fully
hardware and soffware compatible with any
UNIBUS system.

By consolidating this logic info a
single powerful microengine—and with the
aid of on-board multi-sector buffers —
HEXACON can simultaneously transfer data
at the rafes of 1.2 MB/sec (80 MB disk),
320 KB/sec (1600 BPI tape) and 500
KB/sec (8 MB NURAM fixed head disk
emulator).

And only one UNIBUS load services all
three device types.

Practicality prevails. HEXACON's XPU
architecture further enhances its overall
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reliability because it utilizes only proven
technologies. There are no risky new and
exotic parts to complicate the matter. Just
good, solid and efficient design. From the
same company that brought solid reliability
to DEC add-in memory.

Leave it to the Practical Wizards fo add
a whole new dimension fo inner space.

For complete details on our HEXACON
controller, simply send in the coupon below
or call Bill LeDuc toll-free at (800) 538-
8510 or (800) 538-8514. In California
call (408) 736-6994.

HEXACON, NURAM and XPU are trademarks of National Semiconductor

Corporation
DEC and UNIBUS are trademarks of Digifal Equipment Corporation

]
HEXACON's efficiency and practficality is just
what | need to cut my costs down to size.
Please send me:

[J HEXACON information.
[J NURAM information.
[J DEC Add-in Memory information.

NAME
COMPANY
ADDRESS

I CITY——

STATE ZIP.

PHONE

National Semiconductor Corporation
2900 Semiconductor Drive

Mail Stop 7C265

Santa Clara, CA 95051

National
Semiconductor

The Practical Wizards
of Silicon Valley MMS 6/81
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Add two MACROLINK 256KB
Memory Modules to your 7/32
and get a megamini!

‘Break the 7/32 hallf-
megabyte barrier!’

Until now, the only way to get more than 512KB into
your 7/32 was to spend over $60,000 for a big stack of
64KB boards, LMBI's, power supply and add-on
chassis — or break down and buy a new 3200. Now
with MACROLINK's new 256KB Memory Modules,
you can extend the life of your 7/32's and accom-
modate the new operating systems with full mega-
byte memory performance.

Fully compatible with Perkin-Elmer hardware
and software, the new power-saving MACRO-
LINK 256KB MOS Memory Module plugs into

any memory slot and can be “mixed and
matched” with host-supplied core boards.
MACROLINK'’s 750 ns cycle time is realized
throughout the full megabyte of memory —

no time-stealing LMBI's required. Plus —

MACROLINK’s ECC with onboard error log-

ging makes your memory up to 60 times
more reliable.

Selling for $7700* (U.S.A.) in OEM dis-

counted quantities of seven to nine, MAC-

ROLINK's 256KB Memory Module will

upgrade your 7/32 to 3200 Megamini

capacity for the cost of memory alone.

They're available off-the-shelf fast —

so move up to Mega-7/32 now!

‘Move up to the
Mega-7/32"Y’

MACROLINK, INC.;
Megamini® is a registered
trademark of Perkin-
Elmer Corporation

‘-------
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THE KEY TO A RECIPE’S PREPARATION IS
CAREFUL SELECTION OF THE INGREDIENTS

And the ingredients for the Roloff System are
the 16-bit Z8000° processor, full Multibus®
compatibility, support for 1-32 users, and an
advanced operating system.

The Roloff System By exploiting the perfor-
mance potential of the 16-bit microprocessor,
the Roloff System has the extra power to handle
communication with several terminals at once.
And Roloff Systems puts that power to work with
an advanced operating system never before
used in microcomputers.

Roloff Systems support from one to 32 users,
each running a different program. Your system
can have 96K to 16M bytes of internal RAM.

Roloff Systems grow with you through the flexi-
bility of the Intel Multibus, allowing you to start
with a small system and easily enlarge it as the
business grows, without making any changes in
the original programming. It will accommo-
date any standard Multibus board from any
manufacturer.

Roloff Systems are designed for the user, with
the needs of the average office/production
worker in mind. Almost any business program
written in BASIC or COBOL is easily transferred
to the system, and no “computer language” is

required of normal users. Though the system is
easy to use, the powerful operating system gives
programmers great flexibility.

The Roloff System has advanced features not
normally found in microprocessor operating
systems. A special notes file and paging function
enables users to “talk” to each other through
the terminals. Roloff Systems indexed file access
method and effective security system save time
and frustration for the user while protecting data
bases from unauthorized entry.

Roloff System'’s are inexpensive in comparison
to other systems. And because the system is
easily expanded, your initial investment can be
minimal.

Roloff System’s are Central Data. Since 1975,
Central Data Corporation has been designing
and manufacturing an innovative line of CPU
boards.

For detailed information on how easily the Roloff
System can go to work for you, write or call us:
(217) 359-8010 TWX 910-245-0787.

An example system might include 128K bytes of
internal RAM, a 10 megabyte cartridge disk,
and an interface for up to four terminals or
printers. Such a system would cost $11,345.

The

713 Edgebrook Drive
Champaign, IL 61820

Roloff System

Central Data Corporation

P.O. Box 2530, Station A

(217) 359-8010 TWX 910-245-0787

*Multibus is a trademark of Intel Corporation
Z8000 is a trademark of Zilog Corporation
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WHEN
LIGHTNING
STRIKES?
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Immunize
Your Computer
with Deltec

AC Power
Equipment

When your computer misses a beat, chances
are the cause was introduced into the power
transmission line by noise, glitches, brownouts,

or blackouts.

Deltec is aware of these persistent AC power
problems and has developed a variety of products
that filter noise, regulate voltage, and generate
backup power to keep your computer up and
running. The cost is a mere fraction of expensive
down time. Ask a Deltec engineer what a Super
Isolation Transformer, AC Line Conditioner, or
Uninterruptible Power System can do for you.

He will analyze your problem and recommend
only what you need for the solution.

== GOULD
DELTEC

GOULD. INC. POWER CONVERSION DIVISION

2727 Kurtz Street, San Diego, CA 92110

Telephone (714) 291-4211
Sales Department (714) 291-4204
TWX (910) 335-1241

[ ONo DO
: Yo -
0 0 diagno 00
YO omp on for baud
d b ONso 2
d D Mmod age 0
or d onsole op 0 ote
diagno 0 0
0 b 0 ord
0 0 0 d ¢
0 Ope g speed 0 to
00 bps o or 20
P $89 0
D

= o DO 0
D +10 °
3 perip DO
0 Pro-Log Z80 D
b 0 a dig board
B
600 a e e a DO
g O RO 00
omp ble 0 0
based ope g 0
e & 0 pape D 0
0 3 z 80
0 Phoe A
0
0 0C
UU-D D B 0
00-p an 0 0
0 D 0 0 e 0
op 0mpo D
D 0 d
0 olding o 0 d
D bbed 10
o 0 D
q disco D
D orp., Pro



They promise. We deliver.
Multi-user. Winchester. Hard Disk.

We’re complete.

Small to medium-sized

businesses get their data

processing needs met by

SDSystems computers.

Flexibility is the watchword with

this product range:

O The MS-20. A single-user
system with 2 Mb floppy
disk storage.

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

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

O The SD-700. A single/multi-

user system (1-5) with 32-96
Mb hard disk storage.

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

We’ve been tested.

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

We deliver. Fast.

Delivery time for any of our
products is 30 days or less
from date of purchase. Theyre
all available. Today.

CIRCLE NO. 115 ON INQUIRY CARD

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

Flexible. Fast. Reliable.

For more facts, call (214)
340-0303, or write SDSystems,
Box 28810, Dallas, TX 75228.

SDSystems

ALL SYSTEMS ARE GO.




design aids

Am2900 family adds
variable clock generator
The Am2925 clock generator and
microcycle length controller pro-
duces four clock output waveforms

with one of eight microcycle lengths
under microprogram control. Micro-
cycle length control allows design-
ers to select the appropriate clock
length, enabling microcycle to be
tailored to the actual instruction
time required. A crystal-controlled
on-chip oscillator can be driven at

A printer for
all reasons.

Packed with features, yet low in price. Burroughs new SP110 receive-only
printer is ideal for telecommunications or general purpose use. It prints at 90
CPS. Durable mechanism and 9-pin printhead are field proven in hundreds of
applications. It also features bidirectional printing, three-way handling, alter-
nate character sets and Centronics parallel, RS232C, or current loop interfaces.

It all adds up to one outstanding printer. Get the full story. Call or write for

the name of your nearest representative.

Burroughs OEM Marketing, Burroughs Place,
Detroit, MI 48232. (313) 972-8031. East Coast: (201)
¢ 757-5000. Central U.S.: (612) 932-3800. West Coast:

(714) 835-7335. In Europe, Langwood House, High
Street, Rickmansworth, Hertfordshire, England. Tele-
phone Rickmansworth (09237) 70545.

Burroughs
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frequencies as high as 31 MHz,
providing a 382-nsec. oscillator
period. A buffered oscillator output
is also provided. The Am2925 comes
in a 24-pin DIP. Prices start at
$12.20 in 100-unit quantities. Ad-
vanced Micro Devices Inc., Sunny-
vale, Calif. Circle No 213

Chassis accommodates
two four-slot backplanes

The WP909 5%-in. rack-mount
chassis accommodates one or two
DEC four-slot backplanes or one
nine-slot unit. The unit comes with
5V at 15A and 15V at 2A. Optional
25A supplies are available. A
snap-off front cover provides access
to all pc boards for removal,
insertion or testing. Prices start at
$750 in single-unit quantities, with
OEM discounts available. Wesper-
line, Tustin, Calif.

Circle No 214

AMP announces
fiber-optic connectors
These fiber-optic connectors,
which can be mated with sma
connectors, accept single fibers as
small as 125 wm. and fiber bundles
as large as 1140 pm., with cable
diameters from 2.3 to 4.9 mm. An
internal ferrule ensures axial align-
ment of fibers within 0.01°, and the
proprietary resilient tip provides
accurate fiber-to-fiber centering
without accessories. A corrosion-
resistant metal body and coupling
nut help provide EMI/RFI shielding
for electro-optic receiver circuitry
and can be used with an optional “0”
ring. Amp Inec., Harrisburg, Pa.
Circle No 215
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When Eight Is Not Enough:
CBASIC/16 and UNIX

“In 1977 Compiler Systems, Inc. introduced CBASIC™ as a
CP/M® programming language. It quickly became the most
widely used BASIC dialect. Since then CBASIC has been
adapted for use on systems supporting MP/M™ and
TRSDOS.

“At Compiler Systems we learned the lessons
of the past well. So well, that in the relatively
short time we’ve been in the software business, we
managed to make history ourselves. In fact,
CBASIC 1is the standard for CP/M-based
business systems. ” —Gordon Eubanks, CSI president

Today CSI offers CBASIC/16 designed o
for 16-bit microcomputers running .
under UNIX. CBASIC/16, now avail-
able worldwide, is based on concepts
first used by CBASIC including such
business-oriented features as: BCD
arithmetic with fourteen-digit pre-
cision; full format control of printed
reports; random and sequential
records of any length (not limited
to 256 bytes); aids to structured
design, i.e. multiple line functions
and control structures as well as
excellent file-handling and string-
ing capabilities.

But perhaps the best of
CBASIC/16 becomes clear when
you're using it. To learn more about
CSI’'s commitment to support
CBASIC/16 and UNIX, call
(213) 355-1063 and discuss put-
ting CBASIC/16 on your system.

Send this coupon today, we'll send details that go a
long way toward answering your questions.

Name/Date
Company
Address
City/State/Zip

OE Ms contact us for pricing

0
Wi
WORLDWIDE DISTRIBUTION FROM ED

Compiler Systems, Inc., 37 N. Auburn Ave., P.O. Box 145
Sierra Madre, CA 91024, (213) 355-1063
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disk/tape

IMI announces
40M-byte Winchesters

The 40M-byte 7740 8-in. fixed
Winchester-disk drive has a safety
feature that provides for the head
assembly to be automatically

retracted at power down. This
enables the heads to touch down in
non-data areas, and the carriage
assembly to lock in position. Thus,
data cannot be lost or destroyed by
too-frequent touchdowns in the
same place, and the heads cannot be
jarred against data areas during

The Disk Controller With More Punch
For Users of Perkin-Elmer 32-Bit Minis.

Includes the Perkin-Elmer 7/32, 8/32, 3220 or 3240’s. DIVA can give you storage
capabilities that will satisfy you on two big counts: price and performance.

COMPARISON: DIVA Computroller V Perkin-Elmer Controller
Intelligence: Yes No

7 Byte Error Correction: Both header and data None
Formatting Speed: 8 Minutes 8 Hours
(e.g. 300 Mbyte Disc Pack)

675 Mbyte Disc Yes No
Drives: 8/Per 4/Per
Buffering: Full FIFO No
Mix/Match Disc Drives: Yes No
Data-Lates: Must Start Over
CPU Space: One B or E Selch Two I/O’s
Construction: Multiwire PC

For more information, write or call us.

607 Industrial Way West, Eatontown, New Jersey 07724 Tel: (201) 544-9000

Perkin-Elmer or Interdata,
we can help you store data
better and faster.
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shipment. Other features include a
miniature voice coil actuator, an
embedded controller and a brush-
less DC spindle motor. The 7740 sells
for $2950 in quantities of 250.
International Memories, Inc.,
Cupertino, Calif.

Circle No 216

600M-byte Winchester is
SMD-compatible
This 600M-byte, SMD-compatible
Winchester-disk drive for the
vendor’s series 9400 systems has a
9.67-MHz transfer rate and 6000-hr.
MTBF. Average access and maxi-
mum seek times are 25 and 50
msec., respectively. Other features
include a moving-head assembly and
675M bytes of unformatted storage.
The unit sells for $37,000 in
single-unit quantities, with quantity
discounts available. System Indus-
tries, Sunnyvale, Calif.
Circle No 217

Analog Devices offers
measurement-control unit
The nine-track MAC02-28 mag-
netic-tape drive unit stores as much
as 4M bytes of information per 1000
ft. of magnetic tape. The system has
800- or 1600-bits-per-in. storage
density at 18% in. per sec. The unit
can operate over a 15.5°C to 32°C
temperature range. Power con-
sumption is 985W. Price is $29,328.
Analog Devices, Inc., Norwood,
Mass. Circle No 218

MINI-MICRO SYSTEMS/June 1981



SIX TOUGH
TERMINALS

Alphanumeric
LED Display

Water, Dust
Resistant Front Panel

Message Lengths
To 80 Characters

Two LED Indicators

For TTL Outputs LED Status

Indicators
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Display Scrolls
Through Buffer

- | | ARRRARA RS-232-C and 20mA

Current Loop - Pollable

Rugged, Compact
Panel-Mount Case,
Function Keys Easy fo Install

omnuimwmugh Whmmmm i mpact (
enmmtoenhmemtrﬂmmm.sowuﬂletheycm‘ hemndytotaiktowu mmmunmr

Bl Tt BURR-BROWN®

To Work For You — e 0 - - - e - - - e e m e —— = ———
| TO: Burr-Brown, A&SP Dept., P.0. Box 11400, Tucson, AZ 85734

| Please send me information on “Microterminals”!

Contact Reglonal Sales Office Below

Or Your Local Representative: : Name

BOSTON - (617) 444-9020 HOUSTON - (713) 988-6546 | Title
CHICAGO - (312) 832-6520 LOS ANGELES - (714 835-0712 Cotbpany
COLUMBUS - (614 764-9764 NEW YORK - (914 253-9333 |

DALLAS - (214) 681-5781 SAN FRANCISCO - (408) 559-8600 | Address
DETROIT - (313) 474-6533 SEATTLE - (206) 455-2611 ;

TUCSON - (602) 746-1111 CORPORATE HEADQUARTERS, | City/State/ZIP

P.O. Box 11400, Tucson, Arizona 85734, TWX: 910-852-1111 = e= c= == o= om om o o o o e o e - - -
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disk/tape

Dylon announces
magnetic tape for MINC

The model 9001 ¥2-in. magnetic-
tape system is compatible with the
DEC LSI-11-based MINC instrumen-
tation system. The system offers
nine-track 800/1600 bpi density at
speeds as high as 75 ips and transfer
rates as high as 100,000 bytes per
sec. A Z80A-based wp provides error
detection and correction. The
system also includes a self-testing
subsystem. Configuration from 7- to
10¥2-in. reels and from 12%2 to 75 ips
are available. Dylon, San Diego,
Calif. Circle No 219

Winchester, floppy system
is DEC-compatible

The FWT01172 LSI-11-compatible
storage system includes 8.9M bytes

of fixed 8-in. Winchester storage
and 1M bytes of double-sided
floppy-disk storage. The system is
compatible with RT-11 and RXS-11M
operating systems. The unit’s
floppy disks require less than 60
sec. to transfer 1.2M bytes of datato
or from the Winchester disk. Prices
start at $6700, with quantity
discounts available. Scientific
Micro Systems, Mountain View,
Calif. Circle No 220

IDT introduces
tape peripheral for H-P 85
The model GPIB-3000 magnetic
tape peripheral, which is compatible
with the HP 85, reads and writes
ANSI, ECMA and ISO-compatible
Ya-in. digital cartridge. The unit
provides mass storage for more than
3M bytes of data per cartridge and
supports three slave drives via a
dual buffer front-end. Average

transfer rate is approximately 6K
bytes per sec. Prices start at $4080
for a single drive and $5580 for a
dual drive. Innovative Data
Technology, San Diego, Calif.
Circle No 221

System combines

tape reader/punch
The model 4601 tape
reader/punch station reads and
punches simultaneously or indepen-
dently. The unit features a pp-
controlled interface with buffer
memory, skip-delete and full tape-
editing features and an RS232C
interface with 110 to 1200 baud
rates. The punch has an MTBF of
more than 100 million characters
and can punch 75 cps. The reader
features a carriage-return delay and
can read as many as 120 cps. GNT
Automatic Inc., Waltham, Mass.
Circle No 222

We challenge you to take
the Rhino Test at this
year’s Comdex Show.
Stop by booth #1213 to
see how the DISPLAY-
MASTER comes out at
least a half a rhino ahead
of any 132 column CRT.

With DISPLAYMASTER,
you're looking at the clearest,
widest view of any CRT on
the market—a full 12V4"

appears on your print out.

at booth 1213 during Comdex
and see if your current CRT or
one you're considering
measures up.

TAKE THE
RHINO TEST AT
COMDEX.

across the horizontal. And that size plus our green
phosphor screen gives you more clarity, better
readability and a near full-sized presentation of what

Don't take our word for it. Pick up a Rhino ruler

Seattle, WA 98144
Phone: (206) 322-9330

DATVUE

AOS On
A NOVA® 4/X?

4

Wild Hare's N\

/  MISS Provides NOVA® Users

/ With Multi-User Capabilities

3\

MACS, etc

required

1911 22nd South

CIRCLE NO. 120 ON INQUIRY CARD

204

DG users now have a choice when upgrading toa mul-
ti-user environment. Previously, the only way to support a
true multi-user environment was to upgrade to AOS, but
not anymore

MTSS provides all of the standard RDOS features for up
to 16 users simultaneously and each user is totally in-
dependent. Users may edit, compile and execute pro-
grams written in FORTRAN IV, FORTRAN V, ALGOL, BASIC,

This means no software rewriting is necessary. No new
operating system need be installed

More importantly, MTSS supports all NOVA* ‘s as well
as ECLIPSE*’'s so no expensive hardware upgrade is

Now Data General Users
Have A Choice!

AWILD::
HARE

P.O. Box 3581, Boulder, Colorado 80307

(303) 4221182
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LEADER OF THE PACK

 You'll see a lot of confusing
claims for disk packs and storage
modules, but here are a few tips
that can help you make the right
choice when you're specifying
your next pack:

/s BASF products represent
BASF technology and quality,
because, unlike many suppliers, we
make them ourselves.

@ We polish our uncoated metal disks
to a mirror finish for optimum headflight
characteristics and virtually no possibility
of media-induced headcrash.

N

)l We coat, polish, and burnish each
disk by our own process, assuring you
of long-lasting, trouble-free operation.

9)) We magnetically
orient all oxide particles
in the disk coating for
greater packing density.

@), We drive-test each
pack before it leaves the
factory, for top perform-
ance with no surprises.

B '
@ BASF has your con-
figuration and format*...at
a competitive price, ready for
immediate delivery.

@ For the name of your nearest supplier,
write BASF Systems Corporation,
Crosby Drive, Bedford, MA 01730,
or call 800-343-4600.

BASF Systems Corporation
Attn.: Marketing Services, Computer Division
Crosby Drive, Bedford, MA 01730

Please send me information on BASF disk packs.

Name/Title

For Burroughs: Front-load single

disk cartridges, 80 MB Tridents

For CDC: 80 and 300 MB storage modules,
Phoenix single disk cartridges

For Data General: 50, 100, 200, and 300 MB disk packs,
top-load single disk cartridges

For DEC: 100 and 200 MB 12-high packs, front-load single disk
cartridges, 80 and 300 MB storage modules

For Honeywell: Phoenix single disk cartridges, 80 and 300 MB storage
modules, 100 MB packs.

For IBM: 100 and 200 MB 12-high packs, top and front-load single disk
cartridges.

For Wang: Phoenix single disk cartridges, 80 and 300 MB storage
modules, top-load single disk cartridges.

Company

Address

City State Zip
BASF
v
L]
N

© BASF . ~—— =
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*Multibus is a trademark of the Intel Corp.

MULTIBUS
CORE MEMORIES

*NON-VOLATILE *WRITE-PROTECT *POWER-FAILINTERRUPT

MM-8086/16

St
EARLAALARRCERL AR AENERR R EEERR AL

16K BYTES

* Single Card Slot 16K Bytes of Read/Write Memory
* Compatible with 8 and 16 Bit Processors
* Non-Volatile — Requires no Back-up Battery

* AC/DC Power Monitoring for Data Protection
* Write-Protect Control in 4K Bytes Increments

MM-8080B

MM-8086

32K BYTES
M AGR0/1G MODEL PRICE
MM-8086/16  $875.00
MM-8086 $1275.00
MM-8080B $790.00
MM-8080/16  $849.00

16K BYTES

Temperature Cycled and Burned-in During Memory Diagnostic

ONE YEAR WARRANTY ON PARTS AND LABOR

%ro
sl emory
9436 Irondale Ave.
nc Chatsworth, California 91311

Telephone: (213) 998-0070
CIRCLE NO. 123 ON INQUIRY CARD

16K EROM & 8K CORE

memories

512K-byte RAM board
detects, corrects errors

The model MBC-512/16C 512K-
byte Multibus RAM board corrects
single-bit and detects double-bit er-
rors. The board accommodates 8-
and 16-bit word transfers, and
stores error-correction information
in an on-board register. The board
also includes a memory-protection
line that prevents spurious memo-
ry-write cycles caused by random
transient signals during power fail-
ures, address decode and board
enable, a memory array, error de-
tection and correction, clock, error
status registers and indicators. The
MCB-512/16C board is priced at
$4500 in large quantities. Advanced
Digital Technology, San Jose,
Calif. Circle No 223

Piiceon memory board
offers 128K bytes of RAM

This 128K-byte RAM board can be
used with 8- or 16-bit processors.
Access time is 330 nsec., and cycle
time is 550 nsec. Power require-
ments are +8V at 0.60A, -16V at
0.036A and +16V at 0.54A. Price is
$2000 in single-unit quantities, with
quantity discounts available. Pii-
ceon Inc., San Jose, Calif,

Circle No 224

Andromeda provides
LSI-11 add-ins

The MEM11-128 and the MEM11-64
add-in memories for LSI-118 provide
256K (128K X 16) and 128K bytes
(64K X 16), respectively. The
dual-width cards (5 X 8%z in.) plug
directly into Q-Bus backplanes. The
first and last addresses are switch-
selectable in 1K-word increments.
Options include byte-parity genera-
tion, error detection and 22-bit
address recognition. Prices range
from $700 to $3240. Andromeda
Systems, Inc., Canoga Park,
Calif, Circle No 225
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(¢OMPromnmse

Get big capacity without risk. The RMS-512
gives you more bytes per drive and per dollar
than any other 5%-inch drive, using field
proven conventional Winchester technology.

All in a minifloppy-sized package.

Better performance. Our electronically
dampened actuator provides for servo-like
positioning and more stable settling. Buffered
' mode improves seeking speed. Integral
microprocessor simplifies diagnostics
and control.
Better reliability. Our electrical-
mechanical brake secures spindle in power-down
mode to prevent media and head damage when the
system is moved or shipped. No screws or locks to

And all at a better price. RMS gives you
proven Winchester technology at the lowest entry
cost per drive or per byte. Three models offer a

remember. range of capacities (3.18, 6.38 and 12.72 megabytes).

Worried about data separation hangups? Our Data Express " For SRCCIhC?[‘OnS and price information, circle our
data separator handles high data transfer rates, even when _readers’ service number. ?Or an evaluation unit, call
used with a standard SA1000 floppy-type interface. Mike Kirby at 408-730-1346.

Concerned about head landings? We give you a landing L cu 5 :
shippi : : otating Memory Systems, Inc.
shipping zone outside the data area A e Avnise

Looking for ways to reduce heat and power? We beat the Sunnyvale, California 94086

King y P

heat with less than 20 watts. In standby “power save” mode, (408) 730-1346
power consumption drops to 14 watts.

Do you want extra quality assurance? RMS burns in every =
complete dlSk drive SyStem to specnhcanon limits. SMALL BUSINESS Computers by Lazor Systems, Sunnyvale, CA =

CIRCLE NO. 124 ON INQUIRY CARD
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memories

CompuPro announces
16K x 8 static RAM board

The STD RAM-16, a 16K X 8 static
RAM board for the STD bus, is
configured as two 8K X 8 blocks
addressable on any 8K boundary,
and will run with 4-MHz processors.
The board uses 2114 static RAM
chips and can be populated with
memory chips that allow the system
to have 1K byte to 16K bytes of
nonvolatile memory. Price is $325 in
quantities of one to nine. Com-
puPro Division of Godbout Elec-
tronics, Oakland, Calif.

Circle No 226

Intel announces
intelligent memory

The series 90 i/gx intelligent
memory system includes circuitry
that corrects single-bit errors and
detects double-bit errors, built-in

diagnostics for controller memory
modules and three methods of
accessing the diagnostics—
computerized access by the host,
service communicator access or
remote access. Two chassis configu-
rations are available. A vertically
mounted model houses as many as
16 memory modules, and a
horizontally mounted version hous-
es as many as four modules. Price
for a typical system is $142,770. The
remote diagnostic system is
$16,590. Intel Corp., Sunnyvale,
Calif. Circle No 227

Matrox introduces
512K-byte memory

The Mega-4 Multibus-compatible
memory card for 8- and 16-bit pc
systems contains as much as 512K
bytes of read/write memory, a
memory-management unit, distrib-
uted refresh and full parity
generating/checking circuitry.

NEW TARBELL
S-100 CPU/IO BOARD

Z-80™ will run at 2 or 4 Mhz

2 RS-232 Serial I/O ports
Powerful Memory Management
Programmable Timer

Full masked priority interrupts
Has everything needed for MP/M™
6 month full warranty

Z-80 is a trademark of Zilog Inc.
MP/M is a trademark of Digital Research

o
bl
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950 Dovlen Place, Suite B
Carson, CA 90746
Phone (213) 538-4251

R \
LGA i?va\““ﬂ
L\_\C P‘“

MECS SIMPLY EXISTS TO PROVIDE THE MARKETPLACE WITH
DEC LSI-11 COMPONENTS @ FAST @ LOW PRICED @ WORLDWIDE

iTlini Computer
Suppliers, nc.

25 Cnatham Rd., Summit, NJ 07901 /201-277-6150 /Telex 13-6476

Worst-case access time is 625 nsec.,
and cycle time is 725 nsec. The
Mega-4 is available in 82K-, 64K-,
128K-, 256K- and 512K-byte configu-
rations and can be populated with
16K- or 64K-byte RAMs. Prices range
from $680 to $5775, in single-unit
quantities, with 0OEM discounts
available. Matrox Electronic Sys-
tems Ltd., Quebec, Canada.
Circle No 228
Dual-width board
packs 256K bytes
The cI-1123 dynamic memory
system for use with the DEC 11/23
places 256K bytes of memory on a
single dual-width board. The unit
has 4M-byte address field checking
for each byte of memory, 240-nsec.
access time and 400-nsec. cycle

time. Price is $2550 in single-unit

quantities. Chrislin Industries,

Inc., Westlake Village, Calif.
Circle No 229

CIRCLE NO. 126 ON INQUIRY CARD

MINI-MICRO SYSTEMS/June 1981



Cost effective answers to
floppy disk problems.

DMA answers. Standard,
accumulator transfer floppy
disk controllers can stall your
microcomputer system'’s
CPU for as long as 160 mil-
liseconds. Just to access and
transfer a sector of data to
main memory. If CPU pro-
cessing speed and system per-
formance are critical,you need
something better. That’s
where Morrow Designs’' new
intelligent Disk Jockey DMA™
controller comes in. This new
breed of perpherial handles
both 5%" and 8" drives and
can read almost any format
In existence. Speed? Your
CPU runs at full tilt while the
DMA controller seeks and
gathers a sector of data.
How? Information transfers
to and from main memory
occur as “cycle steals” from
the system bus. And the
missing memory cycles are
transparent to the CPU total-
ling only two milliseconds
instead of the usual 80.
Build a buffer. Give the Disk
Jockey DMA a little extra memory and your system'’s per-
formance gets even better. The extra storage is used as a
track buffer. So, whenever a sector on a new track is read,
the track buffer is automatically filled with the other sec-

B tors on the track. The result?
Additional data on the track
is immediately available.
Without the 80 millisecond
rotational latency normally
encountered. And similar
efficiencies occur with disk
writes. Sectors in the track
buffer are conditionally writ-
ten on the disk only if a new
track is accessed. And only
one revolution of the disk

is required.

Now, prices* All systems
listed are supplied with a
floppy disk drive, Disk Jockey
Direct Memory Access Con-
troller, CP/M** 2.2 operating
system, power supply, fan,
cables, cabinet and Microsoft
5.2 BASIC.

Even lower prices. Morrow
Designs’ floppy disk systems
with Disk Jockey™ 2D control-
lers offer the same high qual-
ity at even lower prices. Now
without memory mapping!
Fast answers. See Morrow
Designs' family of cost effec-
tive floppy disk systems at
your computer dealer. For a somewhat more leisurely
answer, circle the reader service number below. For imme-
diate answers, phone us at (415) 524-2101.

LOOK TO MORROW FOR ANSWERS.

5% Inch Systems (formatted data)

400,000 Bytes (1) Dual Sided 48 TPI Drive $1110
800,000 Bytes (2) Dual Sided 48 TPI Drive $1899
800,000 Bytes (1) Dual Sided 96 TPI Drive $1499
1,600,000 Bytes (2) Dual Sided 96 TPI Drive $2599

OEM pricing available

*Prices subject to change without notice
Disk Jockey DMA and Disk Jockey 2D
are trademarks of Morrow Designs

**CP/M is a trademark of Digital Research

8 Inch Systems (formatted data)

500,000 Bytes (2) Single Sided Drive $1199
1,000,000 Bytes (2) Single Sided Drive $1975
1,000,000 Bytes (2) Dual Sided Drive $1595
2,200,000 Bytes (2) Dual Sided Drive $2675

OEM pricing available

5221 Central Avenue, Richmond, CA 94804
(415) 524-2101
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MINI-MICRO SYSTEMS/June 1981

209



GNT Makes a Tape Punch Station and
a Tape Reader/Punch Combination.

Both are small, quiet, and economical.
One of them will fit your needs exactly.

The 3601 Punch

* Punching speed: 50 or
75 Cps
¢ RS-232-C serial interface

« Utilizes all types of Mylar® and

The 4601 Combo

* Punching speed: 75 Cps
Reading speed: up to 150 Cps

* RS-232-C serial interface

» Utilizes all types of Mylar® and

paper tape paper tape
¢ Reliability: MTBF 100 million ¢ Reliability: MTBF 100 million
characters characters

Contact your local dealer or call for complete specifications.

14 GNT AUTOMATIC INC

1560 Trapelo Road, Waltham, MA 02154 (617) 890-3305 Telex: 923318

CIRCLE NO. 128 ON INQUIRY CARD

Multibus multiple choice.

Intelligent Rigid Disk Controllers for ANSI Winchester, Storage Module Car-
tridge Disk and more. Bipolar Micro-Computer Controlled ECC, Full Sector
Buffering, Bad Track Mapping, High Speed DMA, Macro Level Instructlons
and Family Software Compatibility for starters. Call (214) 238-0971, or write
13667 Floyd Circle, Dallas, Texas 75243.

INTERPHASE

corporation
Muitibus ™ is a We stay ahead of our competition so you can stay ahead of yours.
registered trademark|of
the Intel Corporation

210 CIRCLE NO. 129 ON INQUIRY CARD

services

Radio Shack announces
Dow Jones service

The Dow Jones Information
Services data base contains current
and past news stories from the Dow
Jones News Service, The Wall
Street Journal and Barron’s Na-
tional Business and Financial
Weekly, all published by Dow Jones
Co., Inc. It includes price quota-
tions on more than 6000 stocks and
other securities listed on the four
major U.S. stock exchanges and the
national over-the-counter market.
The service also offers information
on revenues, earnings, dividends,
price-earnings ratios and stock
price performance relative to mar-
ket indicators on 3200 companies
and 180 industries. The package is
designed for use with TRS-80 models
I, II and III computers, TRS-80 color
computers and the TRS-80 Videotex
terminals. Radio Shack, Fort
Worth, Texas. Circle No 261

Rapidata announces
securities service

The Rapidquote II data base
service provides current and histor-
ic trading, financial and descriptive
information on more than 32,000
securities traded on major North
American exchanges. Historic infor-
mation includes more than 12%
years of daily price/volume informa-
tion on common and preferred
stocks, bonds, options and mutual
funds; dividend and stock distribu-
tion statistics for equity issues,
bond interest payment data for debt
issues; and rankings and beta
coefficients for use in analyzing
risks associated with various securi-
ties. The data base was developed
by Capital Market Systems, Inec.,
and is updated daily from informa-
tion provided by Telstat Systems
Inc. Data accuracy is maintained
through daily validity and quality-
assurance checks. Rapidata, Inc.,
Fairfield, N.J. Circle No 262
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Remex Dual Head
Floppy Disk Drives.

No Extravagant Claims.
Just Performance.

= I i 1733 East Alton Street
. . Ex-Cell-QiCorporation 1132t Alton Sueet
emex RFD4000 . . :
: REMEX DIVISION Irvine, California 92713
b o (714) 957-0039

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

=
|
|
|
|
| TWX: 910/595-1715
I
I
I
I
I
I
|
|
|
|
I
I
I

Name Title
, . , Company
Remex RFD2000 Single Head Flexible Disk Drive AdRress
City State Zip
Write or Call for Specifications and Delivery. | Phone

CIRCLE NO. 130 ON INQUIRY CARD
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services

Yankee Group announces
IBM monitor service

The Inquiry:1BM subscription-
consulting service provides informa-
tion about IBM and its market
strategies. The service provides

quarterly assessments of IBM's
residual values and individualized
client liaison and consulting, hard-
ware/operating system strategies,
network DDP strategy and pro-
ducts/systems. Price is $7500, with
discounts for existing clients. The
Yankee Group, Cambridge, Mass.

Circle No 263

Multiperipherals
For
Your Multibus

Need large disk capacity for your Multibus system? Xylogics has what

you need.

Multi Disks
CDC Hawk (10 MB)

CDC Lark (8 MB/8 MB)
BASF (24 MB)
NEC (20-80 MB)

Multi Interfaces

Choice of Xylogics Peripheral
Processors for either storage
module or Diablo 44B interface.

Multi Benefits
e Bit-slice control technology

» Compatible with INTEL, NATIONAL

80/20, 86/12

e SMD configurations of up to four
drives in any mix of storage capacities

e Fast delivery
e Low prices

CDC cartridge modules (32-96 MB)
CDC storage modules (80-300 MB)

U.S. Headquarters: 42 Third Avenue, Burlington, MA 01803 Tel: (617) 272-8140 (TWX 710-332-0262)
European Headquarters: 46-48 High Street, Slough, Berks SL1 1ES U.K. Tel: (0753) 78921, Telex 847978

CIRCLE NO. 131 ON INQUIRY CARD
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Electronic magazine
features DEC equipment
The Digital Digest electronic
magazine can be accessed through a
Digital Equipment Corp. or a
DEC-compatible terminal. Subscrib-
ers dial into the magazine via a
modem and read its monthly
contents on their own CRTs. All
articles in the magazine are indexed
for a key-word search, and a
subseriber can print out a hard copy
of any article on his own printer.
Articles cover DEC hardware,
product reviews, a buyer’s co-op
offering DEC-compatible hardware
and a software exchange that allows
users to swap programs. Digital
Publications, Inc. Noreross, Ga.
Circle No 264

Digital Research announces
software support plan

The independent software vendor
support plan for the CP/M operating
system includes seminars, technical
support, software licensing and
protection information, newslet-
ters, manuals and magazine arti-
cles, and a referral catalog. The
three-day seminar covers PL/I-80
applications and system program-
ming, and legal and marketing
aspects of developing a software
business. Digital Research, Pacific
Grove, Calif. Circle No 265

Service troubleshoots
network problems
This nationwide service will use a
24-hour hot line to help customers
minimize network outages. The
service will supply hardware/soft-
ware experts on call with hands-on
experience, including network to-
pology, hardware components, mul-
tiplexing, leas.ed lines, carrier
interfaces, protocols and diagnostic
troubleshooting. The service’s third
party opinion will help resolve
vendor conflicts and prescribe
solutions. Worldwide Computer
Services Inc., Gaithersburg, Md.
Circle No 266
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Youdon’t haveto
tolee our word about
Maxell

Ask the people
who made your system.

Maxell Floppy Disks are either expressly specified or recom-
mended by many maijor disk drive manufacturers. We're also
relied upon by a growing number of 8" and 5%2" Floppy Sys-
tem owners. They find our Floppy Disks do everything possible
to bring out the maximum performance of their systems. And
they find our disks do this consistently.

Are we better than others? Will a box of ten Maxell Disks
always contain ten disks that produce high performance

maxeill

results every time? We think so. We certify each one. We
maintain extraordinary quality control. So they all meet or
exceed the most critical industry standards.

But please ask the manufacturer of your system to double
¢heck our recommendation. See your computer products
supplier. Or write fo us for more information. We recommend
dealers write to us about the opportunities Maxell Business
Products offer.

BUSINESS PRODUCTS DIVISION
Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel: (201) 440-8020
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echype
DIGITAL CASSETTES.

FIRST WE MAKE
THEM BETTER.
THEN WE MAKE

SURE THEY'RE BETTER.

We certify every Ectype™ digital cassette we make.
Not every other one. Call 1-800-843-9862 (In Canada call
605-996-8200) for the name of your nearest distributor.

SYNCOM.

Your flexiole afternative
P.0. Box 130, Mitchell, South Dakota 57301

© 1981 Syncom, division Schwan's Sales Enterprises, Inc

CIRCLE NO. 133 ON INQUIRY CARD
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HEY!
YOUDEC PEOPLE.

Ilere’s A Deal That Will
Blow Your Socks

WRJMO02-AA

80 MBYTE

Disk & Controller
Buy one from
us at the

100 unit price,
with no
commitment.

$10,000.
(408) 732-4523

West Coast
wc Computer
EXChQnge InC. Manufacturers: (DEC) equivalents.

Dealer: DEC equipment
248 Sobrante Way, Sunnyvale, CA 94086

CIRCLE NO. 134 ON INQUIRY CARD
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Turnkey pc has
60 circuit modules
The RTC4000 industrial pe control
system includes more than 60 circuit
modules, including cpu, digital and
analog 1/0, memory, communica-
tions and power supply. Custom
software is available. Prices range
from $3000 to $8000 in 25-unit
quantities. Electronic Manage-
ment Systems Inc., Omaha, Neb.
Circle No 267

Single-board computer
features power 1/O

This single-board computer with
analog, serial and power control 1/0
can be configured with eight analog
inputs, one analog output, serial 1/0
and any mix of eight AC or DC inputs
or outputs. Other features include a
6801 or 68701 pup with 128 bytes of
RAM, 2K bytes of ROM and a
watchdog timer. Prices range from
$88 to $295, depending on quantity
and options. Wintek Corp., Lafay-
ette, Ind. Circle No 268
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FINALLY, WINCHESTER TECHNOLOGY FOR
6800/6809 EXORbus" SYSTEMS.

Now the latest advance in mass storage is easily
added to your EXORbus system. New Series 9670
magnetic disc storage modules from Creative
Micro Systems come in a choice of six configura-
tions. Each combines the large memory of a
Winchester disc with back-up on floppys or tape.

You can specify up to four disc drives per
system for as much as 80 MB on-line storage. Your
configuration comes as a complete system with
one or more drives, an intelligent controller and
power subsystem packaged in a compact, attrac-
tive enclosure. Interface is plug-in easy because
the 9670's host adapter is pin and outline com-
patible with the EXORciser* and Micromodules”
and other industry-standard cards.

Advanced features include choice of for-
matting, support of EPDT (Enhanced Programmed
Data Transfer), plus compatibility with all present
and planned systems using the EXORbus. Also,
our intelligent controller executes high level

“Trademarks of Motorola, Inc.

commands, taking the burden off your
main processor. In addition, you can get
a super development system by combining the
9670 with our 9609 single board microcomputer
and Microware, Incs remarkable OS-9 operating
system with Basic 09 Pascal, and "C” compilers.

Once again, the Creative approach delivers
an extremely powertul, yet low-cost system.

Call us at (714) 898-9669 for details, including
price and delivery facts. Generous OEM volume
discounts are available.

And be sure to request our free catalog—twenty
pages packed with compatible products for the
EXORbus. All offer attractive price /performance
and fast delivery. Write: Creative Micro Systems,
11642-B Knott Street, Garden Grove, CA 92641

@ CREATIVE MICRO SYSTEMS
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Delta Air Freight ships door-to-door between
80 cities covering 10,000 U.S. communities.

See that Delta map below? You can ship just about any-
thing, big or small, between any Delta cities shown. That
covers over 10,000 communities in the U.S. You can ship
door to door. Or airport to airport. And because Delta has
1500 take-offs daily, Delta can frequently give your ship-
ment same-day delivery.

Delta can ship anywhere in the U.S. or the world, via
interline connections. In many instances, Delta Air Freight
rates are lower than other freight services. And Delta will
quote you special low rates tailor-made for your shipments.
For full details, call the Delta air cargo representative
nearest you.

Other Delta Air Cargo services:

Delta Air Parcel Service. Up to 25 Ibs. Delta 3-D™ Air Freight. 40% off regular
$15 door-to-door. 10 packages minimum. | freight rates on high density shipments.

CIRCLE NO. 136 ON INQUIRY CARD
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Tl announces
data-entry terminals
The models 767 and 769 bubble-
memory data terminals, designed
for error-checking capabilities and
intelligent data-entry functions, are
compatible with most synchronous,
3780 protocol emulations and com-
munications networks. The units
feature thermal printing at 30 cps, 5
X 7 dot-matrix print head and TTY
interactive and 3780 batch transmis-
sion. The 767 is priced at $3995, and
the 769 is priced at $4295. Texas
Instruments Inc., Dallas, Texas.
Circle No 269

MIS introduces
sales-accounting system
The “Route Manager” sales-
accounting data-entry system with
printer is designed to ride on
delivery trucks of distributors of
beverages, bakery, snack food and
similar products. It permits sales-
people to record sales and order
information for central computer
processing, to access customer and
product information stored in the
system’s memory and to print
invoices and sales reports. The
user-programmable system in-
cludes an alphanumeric hand-held
terminal with as much as 32K bytes
of 8-bit memory. MSI Data Corp.,
Costa Mesa, Calif. Circle No 270

MINI-MICRO SYSTEMS/June 1981

OCR document reader
has four scan lines

The model 3000 OCR document
reader includes automatic feed, as
many as four scan lines, as many as
16 sort pockets, optical mark
reading, punch card reading, a wp
for user-programmable document
control and a CRT keyboard. Prices
range from $5000 to $25,000. Input
Business Machines, Inc., Rock-
ville, Md. Circle No 271

System reads
bar codes

The Wand 1-system uses bar code
readers to record shipment of
products. Each product is labeled
with machine- and human-readable
codes. The bar codes contain
product identification and manufac-
turing lot information that allows
users to trace the destination of
each manufactured item. The sys-
tem runs on the IBM Series/1
computer under the EDX and PXS
operating systems. Other features
include a formatted menu, a
prompting capability, the IBM 4952
CPU, video display stations and a
9.83M-byte disk. System software
sells for $9000, and prices for
hardware configurations start at
$26,000. Wakefield Software Sys-
tems, Inc., Wakefield, Mass.

Circle No 272

H-P offers digital
bar-code wand

The HEDS-3050 bar-code wand
features internal metal shielding to
reduce susceptibility to electromag-
netic interference. The wand reads
all common bar-code formats print-
ed with a minimum 0.3-mm. bar
code. Applications include data
entry capture in manufacturing
environments and program entry
for personal computers, appliances
and intelligent instruments. Price is
$110 in quantities of one to 99.
Hewlett-Packard Co., Palo Alto,
Calif. Circle No 273

'HOTLINES.

Serving the Systems House, OEM,
Computer Retailer, and Volume
Industrial End User with wholesale
prices, large on-hand inventory,
fast delivery, and no quantity
commitments.

PRINTERS
TERMINALS
COMPUTERS
PERSONAL COMPUTERS
SUPPLIES
STORAGE MEDIA
SOFTWARE
MONITORS
FURNITURE
CALCULATORS
BOARDS
DISK DRIVES
MODEMS
AND MORE HOTLINES FROM THE

HOTTEST MANUFACTURERS IN THE
BUSINESS.

Call toll free for Byte's 80 page
WHOLESALE CATALOG. You'll
save time. You’ll save money.

el OLLTREELINES
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MX-80FT.

218

Thenew

Youcan
feedit
anything.

This is Epson’s newest and most versatile printer
—the MX-80 F/T. It does everything the famous
MX-80 does, and since it accepts both friction
and tractor-feed paper, it prints on almost any-
thing. So for many OEM uses, this printer may be
the best printer you can buy.

It prints bidirectionally in your choice of 40, 80,
66, or 132 columns. And to make the throughput
even faster than its 80 CPS, a logical-seeking
function minimizes print head travel time.

It prints 96 ASCII, 64 graphic
and eight international charac-
ters with a tack-sharp 9x9 ma-
trix. And since all Epson prin-
ters are known for reliability—
and the MX-80 F/T is no ex-
ception —it prints and prints
and prints. You can expect
100,000,000 characters from the
print head. And when the
head finally wears out, it’s so
inexpensive you can just throw
it away. To put in the new one

takes only one hand and a few seconds of time. The
MX-80 F/T is compact, weighs only 15 Ibs., and the
whole unit, including the two stepper motors con-
trolling carriage and paper feeding functions, is
precisely controlled by an internal microprocessor.

But here’s the best part. The MX-80 F/T prints on
justabout anything you feed it. It has both a friction
and a tractor-type pin-feed mechanism. So it prints
on forms, labels, letterheads, roll or continuous
fan-fold computer paper. Or even paper plates.

You can have the MX-80 F/T
for under $750, and for even
less in quantity. And for a
printer that isn’t finicky about
what’s for lunch, we call that
chicken feed.

EPSON

EPSON AMERICA, INC.

Western: 23844 Hawthorne Boulevard, Torrance, California 90505/(213) 378-2220 TWX: 910-344-7390
Eastern: 98 Cutter Mill Road, Rm. 350, Great Neck, New York 11021/(516) 487-0660
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THE SMA

Small computers aren’t kid's stuff anymore.

Micromation’s M/NET™system delivers big
computer power to small computer users. So
do a lot of other products in single user systems.

But M/NET has a feature just right for grow-
ing companies. And for large companies with
special applications. It's called upgradeability.

Because when a company grows, so does
its need for computer power. And that's where
M/NET moves out ahead. For each user termi-
nal you add, M/NET adds a processor and 64K
of memory. Not just out o 3 or 4 users. But all the
way up to 8 processors for 8 on-line terminals.

So M/NET users don't suffer from the
response-time delays common in other multi-
user, micro-based systems.

The M/NET system gives you the flexibility of
a modular architecture, plus CP/M* software
compatibility. And your choice of data storage:
floppy disks and Winchester-type drives.

Here at Micromation, we've spent four
years building a professional company.

OMPUTER

LARGE ENOUGH
FOR 8 FULL-SIZE ADULTS.

We provide the technical backup, the service,
and the support that business users—and
business computer dealers and OEM's—de-
mand.

If you're serious about using computers to
help your business, call us for the name of your
nearest Micromation distributor. And if you're a
computer dealer that’s serious about expand-
ing your market coverage and customer base,
call us for full details on our complete M/NET
dedler support program.

We'll show you why M/NET is the small com-
puter large enough for you.

Micromation, Inc. 1620 Montgomery Street,
San Francisco, CA 94111, (415) 398-0289
TWX: 910/372-6104, TELEX 172 457.

MIEREMRTTICN M/NET
IT'S ONLY SMALL ON THE OUTSIDE.

* CPIM is a registered trademark of Digital Research 1981, Micromation, Inc
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datacomm

Modem features
12 channels

The RAM-22 random access
modem operates at strap-selectable
speeds of 2400, 4800 or 9600 bps. As
many as 12 independent full-duplex

channels can exist using a building’s
AC wiring as the transmission line.
Each channel is separated in the
frequency domain and can be used
in a point-to-point or multidropped
mode. Stand-alone and rack-
mounted versions are available.
Data-Control Systems, Danbury,
Conn. Circle No 274

THE UPS TEAM

Uninterruptible Power Backup
for You[ Ace Computer

The computer game is one of speed
and critical decisions. In microseconds
your computer could be knocked out by
a surge or loss of power. If your
computer is down it could mean the
showers for your communications, security,
medical laboratory, process control or
computer systems.

The CLARY Uninterruptible Power
System (UPS) stands as the flawless
defense against sudden power attacks

LISTED File No.E68909

on your system. Backed up by the CLARY
UPS, all of your power problems are over.
We will keep you in the ballgame while

the others are on the bench.

We have a limited supply of the U.S.
Dept. of Commerce Report entitled, "The
Effects of Electrical Power Variations Upon
Computers: An Overview.” For a free
copy and more information on UPS,
please call or write to:

@nv CORPORATION

320 W. Clary Avenue
San Gabriel, CA 91776
(213) 287-6111

TWX 910-589-3369

Models 1250-1, 25001, 5000-1

CIRCLE NO. 191 ON INQUIRY CARD

220

System provides
network analysis

The RTA-1327 multichannel re-
sponse time analyzer system, de-
signed to operate with 3270-type
protocols, provides network analy-
sis and monitoring, data reduction

and presentation and long-term
performance records. The system
consists of eight pp-based, plug-in
channel modules, an eight-channel
data multiplexer module, a common-
control front panel, power supply
and a wup-based color-graphics
intelligent CRT terminal. Price is
approximately $38,000. Datacomm
Management Sciences Inc., Nor-
walk, Conn. Circle No 275

Multiplexers replace
DG boards

The models 4111 and 4113
multiplexers for the Data General
Nova and Eclipse computers are
software-transparent to DG's ULM
and ALM series, respectively. Both
single-board multiplexers require
one CPU slot and contain eight
asynchronous ports, one synchro-
nous port, two EIA teletype ports
and a real-time clock. The units
accommodate 50 to 38.4K baud data
speeds, and all multiplexer ports
support full modem control. Quen-
tin Research, Inc., Northridge,
Calif. Circle No 276
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BOEING BOUGHT OUR
FIRST 32-BIT COMPUTER.
SIGHT UNSEEN.

Nobody buys the first of anything. As it turned out, their MV/8000 sys-
So whatever possessed Boeing to take tem arrived ahead of schedule. Got up and

the first ECLIPSE MV/8000™ com- running ahead of schedule. And from day

puter off our production line? one, has lived up to their expectations.

They believed we’d deliver what we We tell you this story to point out that
said we would. Because we always had. in an industry

In this noted for aban-
case we told doning its cus-
them we'd tomers with
deliver a 32- every advance
bit system un- in technology,

we have con-
tinued to take
care of our own.

like any other
on the market.

One with

the reliability of So much so
VLSI program that you can run
array logic tech- your NOVA®
nology. A ma- and ECLIPSE

chine bandwidth

2-4 times faster \1 1}

than the nearest . \

virtual memory competi- T “
tion. And a separate diagnostic T

processor with the most advanced hard-
ware protection you can get. And the

code on our latest,
state-of-the-art

MV/8000 system.
This 1s not

meaningless gen-

erosity on our

part. [t is a business

hardware features on this state-of-the-art-  decision. The one upon which this company

system supported by software. On the day  was founded.

of delivery. (Something some computer If you would like detailed information

companies never get done.) about our new MV/8000 system, call your
Which was precisely what they local Data General sales office. Or write us

needed to work with the ECLIPSE®sys-  at MS C 228, 4400 Computer Drive,
tems supporting development of the fight ~ Westboro, MA 01580.

control/avionic systems for their new 757 And should that information tempt
and 767 airplanes. The first integrated you to buy an M'V/8000 system, there 1s
avionic systems built around digital tech- one more thing we would like to point out.
nology for commercial applications. You will not be the first.
¢»DataGeneral
We take care of our own.
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datacomm

Digi-Log introduces
network supervisory system
This network supervisory system
includes automatic monitoring and
alarming, testing and reconfigura-
tion capabilities for eight communi-
cation lines and a data line monitor
for diagnostic testing of all
components in a network. The
system addresses communications
line supervision, EIA interface
surveillance, automatic visual and
audible alarm conditions, network
reconfiguration through patching,
communications line testing and
protocol monitoring and simulation.
Price is $10,378. Digi-Log Systems,
Inc., Horsham, Pa. Circle No 277

Intertel introduces
direct-connect modem

The cM2020 1200-bps single-card
modem measures 30 sq. in. The
modem, which is Bell 202s-
compatible, includes on-board test
circuitry, frequency-sensitive carri-
er detect circuitry and selectable
call origination. The modem sells for
$199 in two-unit quantities. Inter-
tel, Andover, Mass.

Circle No 278

General Datacomm
announces multiplexer

The Megamux multiplexer trans-
ports data at 2M bits per sec. The
unit allows a user to mix as many as
54 synchronous, asynchronous and
isochronous channels. It provides
automatic system reconfiguration,
on-site, without traffic interrup-
tion. General Datacomm Indus-
tries, Inc., Danbury, Conn.

Circle No 279
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Data distributor provides
error correction

The TP-212 data distributor
allows connection of two asynchro-
nous terminals to a synchronous
modem or to one or more ports of a
multiport synchronous modem. The
system provides for error detection,
automatic retransmission and the
use of X-ON, X-OFF signals to
prevent buffer overrun. Other
features include a remote test
capability and remote reading of
operating parameters. TelePro-
cessing Products, Simi Valley,
Calif. Circle No 280

Data link analyzer
detects bit errors

The model 801 data link analyzer
detects and displays bit errors,
block errors, block count, RTS/CTS
delay, loop delay, percent peak
distortion, transmit clock rate,
receive clock rate and DC voltage.
The unit includes single-function
slide switch selections, multiple
single-function displays, decimal
format selections, set-up error
indicators, self test, DC voltmeter
and audible and dB measurement of
input. Epicom, Inc., Altamonte
Springs, Fla. Circle No 281

Prentice offers
2400-bps modem

The full-duplex P-201C private
line/dial modem can operate at 2400
bps on unconditioned type 83002
leased lines or can be directly
connected to the direct-distance dial
network. On-board ring detect and
answer-back circuitry enable auto-
matic data transfers from remote
sites. Other features include
front-panel indicators that continu-
ously display modem and EIA lead
status, built-in modem test circuit-
ry and a stand-alone enclosure with
separate power supply. The P-201C
is priced at $950 in quantities of one
to 10. Prentice Corp., Sunnyvale,
Calif. Circle No 282

Datatel unveils
limited-distance modems

The DCP3000 and DCP3020
asynchronous limited-distance
modems provide for operation at
speeds as high as 9600 bps on
telephone lines, and as much as
19,200 bps on private facilities. The
units have a carrier-detector circuit
that provides a means for signaling
between remote and local units. The
units also include analog- and
digital-loopback capabilities. Prices
for the DCP3000 range from $160 to
$200; the DCP3020 is $200 to $250,
depending on quantity. Datatel,
Inc., Cherry Hill, N.J.

Circle No 283

IDS offers
audio generator

The model 8508 audio generator
and monitor allows an operator to
listen to and measure received
analog signals appearing at a
modem-telephone line interface.
The unit generates a 1-KHz tone
variable from 0 dBm to —16 dBm.
The module’s monitor is composed
of an audio speaker and a dBm
meter to monitor and measure line
signals from —20 dBm to +8 dBm.
The portable unit is priced at $985; a
rack-mounted version is $730.
International Data Sciences, Inc.,
Lincoln, R.1. Circle No 284

IDS introduces
tech control center

The Tech Control Center includes
the vendor’'s Hawk 4000 series
Datatrap, which performs interac-
tive diagnostics and passive moni-
toring of serial data appearing at an
EIA RS232 interface. The system
also includes the series 8900
MiniTech control modules, which
provide patching, switching and
monitoring for testing data net-
works, and optional DCD alarms and
power-supply redundancy features.
International Data Sciences, Inc.,
Lincoln, R.I. Circle No 285
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Motorola’s simple new building block

Imagine the advantages

system will give your design engineers

Motorola’s new Alpha Series is more than a new
generation of 12"and 15" display modules. Its
design, though remarkably simple, redefines the
standards by which you will measure the
performance of your terminals.

Greater reliability

On-going tests project a dramatic 75% increase in
MTBF over even our own most reliable MD series.

Greater reliability is a result of synergistic elements
at work at Motorola. Paramount is product design.
The Alpha Series makes extremely efficient use of
fewer components and incorporates integrated
circuits throughout the system.

Advanced manufacturing processes and
revolutionary testing equipment at Motorola's
unique multi-million dollar facility in Joplin, MO, are
designed to improve the quality and reliability of the
Alpha Series.

Enhanced video performance

Motorola has extended resolution and bandwidth
in the Alpha Series for sharper alphanumeric
presentation. Center resolution has been increased

from 1000 to 1200 lines; corners from 750 to 950 (P4
phosphor). Bandwidth has been stepped up from 22
MHz to 30 MHz (- 3Db). Compare geometry and
linearity specifications and you'll find that Motorola’s
Alpha Series ranks among the highest in the industry.

Design flexibility

Whether your requirements call for composite video,
true TTL compatibility or direct drive, the versatile
Alpha Series can handle a wide signal input variation.
Horizontal scan rate is available at 15.7 or 18.7 kHz.
The streamlined chassis of the new display allows
you more flexibility in your mechanical design. Ease of
access to the controls and unique options such as 24
vdc operation and 20 pin ribbon cable add to making

the Alpha Series

extremely Motorola

adaptable displays the

display character

modules. Nl . ofyour
SR | Siness.

(M) MOTOROLA

Display Systems
1299 E Algonguin Road Schaumburg. IL 60196
312 397-8000
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CAHNERS

PUBLISHING
COMPANY

Cahners Magazine Division

publishes the following

business magazines and

directories:

® Appliance Manufacturer

® Brick & Clay Record

® Building Design &
Construction

® Building Supply News

e (Ceramic Industry

e (Ceramic Data Book

e Construction Equipment

® Design News

® Design News Directories

e EDN

® Electro-Optical Systems
Design

e Electronic Business

e Electronic Packaging &
Production

e Foodservice Equipment
Specialist

® Mini-Micro Systems

® Modern Materials Handling

® Modern Railroads

® Package Engineering

® Plastics World

® Professional Builder/
Apartment Business

® Purchasing

® Restaurants & Institutions

e Security Distributing &
Marketing

e Security World

e Semi-Conductor
International

e Service World International

® Specifying Engineer

® Traffic Management

e U.S. Industrial Directory

Cahners Exposition Group

is the largest producer, operator
and manager of trade and con-
sumer shows in the world ... with
58 shows, 3,300,000 square feet of
exhibition space and total annual
attendance of over three million.

CAHNERS

PUBLISHING COMPANY
221 Columbus Avenue
Boston, MA 02116
617/536-7780
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power supplies

Surge-control device
protects against transients
The model $S-120-D surge-control
device protects equipment that is
susceptible to damage when
power-line voltage drops or fails.
The system also detects short-

duration voltage surges and
responds in picoseconds to shunt
unwanted or dangerous voltages.
Features include an indicator light
that shows if a dropout has occured,
a reset button that allows power to
be restored and four 120V
receptacles for multiple equipment
protection. Price is $132.50. RKS
Enterprises, Inc., San Jose, Calif.
Circle No 286

Elpac offers
DC-DC supply

The 6w, single-output DC-DC
power supply is available in 12v,
0.5A; 15V, 0.4A; or 28V, 0.2A outputs
driven from any DC source of 4.5 to
5.5V. Features include isolated
primary to secondary power,
filtered to a maximum of 120 mv
peak-to-peak, (50 mv typical), with
regulation of =*.15 percent. The
system sells for $41. Elpac Power
Systems, Santa Ana, Calif.

Circle No 287

AMD announces
20-pin subsystem

The Am6300 power control sub-
system, a 20-pin IC, incorporates all

the necessary functions to monitor,
control and regulate a power supply
system. Features include 2.5v, *1
percent temperature-compensated
reference, 100-mA output for driv-
ing external power transistors,
logic-controlled power-up enable for
supply sequencing, independent
overvoltage and undervoltage shut-
down circuitry and independent
current-limit shutdown circuitry.
Prices begin at $5 each in 100-unit
quantities. Advanced Micro Devic-
es, Inc., Sunnyvale, Calif.
Circle No 288

System monitors
minicomputer lines

The “Glitch Sentry” monitors
120-VAC power lines feeding
minicomputers, test equipment and
sensitive electronic equipment. It
sounds an alarm at power failure,
low line voltage, high line voltage,
voltage spike, voltage drop and
high-frequency noise. It comes with
a card describing possible causes
and solutions for power disturbanc-
es. The unit sells for $300 in
single-unit quantities. Billings
McEachern Inc., Sunnyvale, Calif.

Circle No 289

Sola introduces
50-Hz mini UPS

This 50-Hz mini UPS unit protects
small electronic equipment from AC
power line problems, including
blackouts, brownouts, transients
and noise. The unit is available in
300 and 600 VA ratings, and is
contained in an enclosure with a
sealed, maintenance-free, lead-acid
type battery. The unit provides 24
min. of regulated power at full load
from its battery backup. The unit
also responds to AC line fluctua-
tions, actively regulating output
voltage and isolating the load from
transients and brownout conditions.
Sola Electric, Elk Grove Village,
Il Circle No 290
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Raster brilliance, contrast and eras-
ability. Z-8001 intelligence plus
programmability. All in a desk top,
high resolution (1024 x 792), mono-
chrome, graphics terminal ticketed
at a low $10,000%*

Genisco's G-1000 is the low cost
graphics terminal you've been hold-
ing your purchase order for. It is the
first direct raster replacement for
the Tektronix 4014-1** terminal —

plug to plug and software compatible.

But, at the same time, the on-board
Z-8001 microprocessor plus 16K
words each of RAM and PROM let
you develop your own programs at

alphaﬂmnenc overlay e

your pace while your system is up
and running on existing software
(like PLOT-10).

Because the G-1000 is a bit map
raster scan device it can do things
a storage tube can’t approach —like
provide easy viewing in normal
room light, and allow erasure of any
portion of the screen without alter-
ing or redrawing the rest of the dis-
play. Genisco has equipped the
G-1000 with all the quality features —
60Hz noninterlaced refresh for
flicker free viewing, a large 19 inch
display, a detachable keyboard with
cursor joystick. And, an ophonal

need to use a second terminal. The
unit supports a selection of I/0 equip-
ment including graph tablet and hard
copy devices. With all that and the
Z-8001 intelligence, the list of future
capabilities is virtually open-ended.
Take a look at Genisco's new
(G-1000 —the 4014-1 replacement
and a whole lot more. o
Call or write for more mformaﬁeﬂ‘ £
to Genisco Computers Co
3545 Cadillac Avenue,
California 92626. (714) 55

CONIC PROJECTION




power supplies

Data Devices introduces
portable power conditioners
The “Datapower” portable power
conditioner eliminates the need for a
dedicated power line for computers.
Input voltages as low as 25 percent

below normal are regulated to
within +7 percent of nominal. The
unit can be used for computers,
minicomputers, security systems,
peripherals, word-processing equip-
ment and pes. The unit sells for
$995 to $2195. Data Devices
International, Chatsworth, Calif.
Circle No 291

Ruggedized
Microcomputer

and tough industrial environments.

pu
Support Modules.

SECS 80 is a ruggedized version of Intel’s iSBC* single-board computer.
Even uses the same development system software.

Meets MIL-E-5400, 4158, 16400, making it perfect for military, avionics,

SECS 80 comes with a multitude of support modules: RAM, ROM,
EPROM, digital tape recorder and controller, 1553 interface, A-D
converter, digital /0O, high-speed arithmetic unit, and more.

You can buy a complete system or configure your own with individual
modules. Either way, this versatile microcomputer system will save you
valuable time and development costs.

Phone or write for complete details today.

EMM sesco

Severe Environment Systems Company
A Subsidiary of Electronic Memories & Magnetics Corporation
20630 Plummer Street - P.O. Box 668 « Chatsworth, California 91311
Telephone: (213) 998-9090 - Telex: 69-1404

*Trademark of Intel Corporation
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Sola introduces
70-VA power regulator
This 70-VA voltage regulator,
intended to protect small electronic
equipment against all power-line
problems except blackouts, features
noise-rejection values of 120 dB in
common mode and 60 dB in
transverse mode, nearly total line
isolation of less than 3 pfd and
continuous, stepless voltage regula-
tion. Input line voltage fluctuations
as great as =15 percent are
regulated at the output to =3
percent. The unit is available in 50
Hz and 60 Hz types. Price is $150 in
single-unit quantities. Sola Elec-
tric, Elk Grove Village, Ill.
Circle No 292

Fuse kits offer
100 mA to 10A

These fuse kits offer a total of 360
international 5- X 20-mm. fuses in
18 standard current ratings from
100 mA to 10A. One kit is composed
of quick-acting fuses, and the other
is composed of time-lag types. The
kits are designed for R & D labs and
maintenance and repair applica-
tions. Prices in small quantities are
$67 or $78, depending on type.
Panel Components Corp., Santa
Rosa, Calif. Circle No 293

Open-frame switchers
have soft-start circuitry

The NT150 and NQ150 150W
open-frame switching power sup-
plies have triple- and quad-output
capability with post-regulated
auxiliary outputs. Features include
built-in line filtering and soft-start
circuitry, 115/280 VAC input
capability, full regulated auxiliary
outputs, LSI control circuitry and
built-in remote sense and overvol-
tage protection on the main output.
Price is $282 in quantities of one to
nine, and $196 in quantities of 100 to
249. National Power Technology,
Anaheim, Calif. Circle No 294
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Ope means:

DOT MATRIX PRINTERS THERMAL PRINTERS

180 cps draft quality
80 cps letter quality

19.5 Mbytes

Olivetti Peripheral Equipment was created specifically
to serve the OEM market.

OPE means: 200 highly skilled engineers in R&D
1,500 people involved in production
432,000 square feet of plant space

OPE means: Technology, know-how and quality: the
benefits of over 70 years’ experience.

Bliettife’e’s

505 White Plains Road, Tarrytown,
New York 10591. Telephone: (914) 631-3000

CIRCLE NO. 146 ON INQUIRY CARD
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interactive
terminals

Piiceon introduces
intelligent terminal

The model 1000 terminal includes
a 66 X 80 character video display,
64K bytes of RAM, 8K bytes of PROM,

two dual-sided, double-density
floppy-disk drives with 1.2M bytes
of local storage each, a 7 X 9
dot-matrix display, 128 ANSII char-
acters and three RS232C ports.
Price is $8654 in 25-unit quantities,
with OEM discounts available.
Piiceon, Inc., San Jose, Calif.

Circle No 295

—

BASF has the 8" Winchesterdrive
with the difference you can see.

Notice that our linear voice coil
actuator and many of our elec-
tronics are positioned outside the
basic package. It makes a big
difference in reducing circuit-
damaging heat, and cuts your risk
of magnetic field-induced data
loss. Our linear actuator is a far
more accurate and higher per-
formance design than the compe-
tition’s rotary or stepper motor
systems, and more appropriate to
tomorrow’s high track densities.

* Field-proven for more than
two years.

< Please send me complete details on the BASF I
6170 Series 8" Winchester Drives

« Available for immediate delivery.
8, 24, and 40 megabyte unfor-
matted capacity.
* SMD, Disk Bus, and ANSI inter-
face options.
» Competitive OEM prices.
* Incorporates BASF-manufactured
disks...never a shortage.
Write for complete details, or
call, in the East, (617) 271-4168;
in the West, (714) 752-6126.

It looks
different
because

itis
different

-~

4
I
I
I
|

-
- ~” BASF Systems Corporation,
Crosby Drive, Bedford, MA 01730 |

ATTN: Marketing Services, Computer |
dware Products

g
// Har

Title

~
- State

~

”~

~
//Name

//Company

-~
~ Address
~ City

7 - Telephone.
MM-6
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Metrologic announces
laser data terminal

The Ms123 laser data terminal
includes a laser bar-code scanner, a
16-pad keyboard, a 24-character
display and a 21-column matrix
printer. The stand-alone, interac-
tive data-entry system provides
laser scanning of objects of any size
or shape at distances as far as 20 ft.
The printer provides printout for
tickets, receipts, date due slips and
production tickets. The MS123 is
priced at less than $3000 in 100-unit
quantities, including printer. Met-
rologic Instruments, Inc., Bell-
mawr, N.J. Circle No 296

Tl introduces
personal terminal

The Insight Series 10 personal
information terminal enables a user
to dial a telephone number, type in a
log-on sequence and instantly re-

trieve information from the news,
law, commodities, banking, insur-

ance and stock market areas. The
Series 10 also provides a method for
sending and receiving inter/intraof-
fice communications through a host
computer. The screen can display
24-row X 40-character columns,
with a total screen capacity of 960
characters. Other features include a
53-key keyboard and an EIA RS232C
interface. The terminal sells for
$995 in single-unit quantities. Texas
Instruments Inc., Dallas, Texas.
Circle No 297
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The Zenith Smart Terminal.

Compare the features.

Z80 Microprocessor-control
brings easy editing, cursor
flexibility and reverse video

Professional touch keyboard

follows standard typewriter layout
with 72 keys, including 12 special
function keys, (8 user programmable)
plus 12 key numeric pad

Reverse video

by character

can be used to
emphasize words,
lines, phrases

or paragraphs \

Underline or
reverse video
blinking cursor
is addressable

High Resolution CRT
reduces eye strain and

operator fatigue \ highlighting to your on-line system
[

Insert and delete
character features
allow easy correction
or modification of
displayed information

B

to allow you to
edit or correct
on the entire
screen

80 character by
24 line format,
plus a 25th line for
operator messages
and prompts.

Displays complete
ASClI character
set including
upper case,

lower case with

descenders and

L/
[ 2]

Cursor and special
functions are
accessible by
keyboard or
outside computer.

Professional
appearance.and
compact size
looks and fits well
in any location

special graphic
symbols.

/

—
Then compare the price.

For under $1000,* the Zenith Z19 smart terminal is a
very smart buy. It can be utilized with almost all commonly
available computer systems and provides the most advan-
tageous features for data entry, editing, inquiry, and
transaction processing—wherever you need a top-of-the-line,
general-purpose terminal.

The Z19 is ideal for high speed data entry. The 12"
diagonal CRT gives you a crisp, clear video image. And the
Z19's keyboard follows the standard typewriter keyboard
layout for operator ease. Along with this you get ANSI and

For more information about the Z19 video display
terminal, send us the coupon. For fast information, call
800-331-1750, Operator 36, toll free. In Oklahoma call
800-722-3600, Operator 36.

*Suggested retail price
DEC is a registered trademark of Digital Equipment Company.

Zenith Data Systems
1000 Milwaukee Ave
Glenview, IL 60025

€ [J Please send me more information on the Z19 video
display terminal, and include your dealer and service

DEC™VT52 compatibility. And one other important plus: center list.
Quality you can depend on, because it's Zenith. Name. Tel.
Title
ensrw | data g
Systems City State Zip
1000 MILWAUKEE AVENUE, GLENVIEW, ILLINOIS 60025 MMS

The quality goes in before the name goes on.



SPELLGUARD

Spelling Checker
for Professionals.

SPELLGUARD eliminates
spelling and typographical
errors in documents pre-
pared with CP/M' or CDOS?
word processors.

SPELLGUARD is a
unique program that leads
the microcomputing indus-
try in its efficiency, ease of
use, and reliability.

FAST

® Proofreads 20 pages in under
one minute.*

POWERFUL

® 20,000 word dictionary, ex-
pandable with single keystroke.
* Properly handles hyphens and
apostrophes.

® Allows multiple, technical
dictionarles.

RELIABLE

® Over 500 shipped by March
1981.

* 30-day money-back limited
warranty.

® Industry leading Softguard
feature ensures diskette copy of
program Is undamaged.

EASY TO USE

® On-line help feature.

® Misspelled words marked
In text for easy, in-context
correction.

® Examples of all functions in
120 page manual.

COST EFFECTIVE
® SPELLGUARD'S unique speed
and accuracy easily recovers the
suggested $295 price.

*Time estimates based on double density
8" diskettes and 4Mhz system.

Trademarks: 'Digital Research, *Cromemco

Contact your local dealer or write
ISA for a SPELLGUARD brochure.

The fast, accurate
proofreader.

INNOVATIVE SOFTWARE APPLICATIONS

P.O. Box 2797, Menlo Park, CA 94025
(415) 326-0805
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interactive
terminals

Computerwise offers
alphanumeric terminal

The TransTerm 1 alphanumeric
terminal uses a 64-character, 5 X 7
dot-matrix LCD organized in two
32-character lines with an under-
score cursor. The unit displays a
96-character ASCII character set and
communicates in full-duplex RS232
asynchronous, ASCII with 20-mA
current loop or RS422 optional.
Switch-selectable 300, 1200, 2400
and 9600 baud rates are available.
The unit sells for $449 in single-unit
quantities. Computerwise, Inc.,
Grandview, Mo.  Circle No 298

Protocol terminal
accesses two mainframes
The ECS 4000 dual protocol series
terminals directly access two main-
frames and can be configured into
concatenated local networks. Capa-
bilities include Burroughs TD 830,
NCR 796-501, Honeywell VIP 7700
and 7801 emulations and VT
52-compatible TTY. The terminal
includes dual-legend keys for proto-
col-unique functions, protocol cards
that contain firmware and 1/0
facilities and an executive PROM.
Price is $4300 in single-unit quanti-
ties, with volume discounts avail-
able. ECS Microsystems, San Jose,
Calif. Circle No 299

Raytheon introduces
9-in. display terminals

The models 4205, 4206 and 4207
9-in. terminals display as many as
1920 characters. Models 4205 and
4207 support a model 4206 slave
display connected by coaxial cable
at as far as 200 ft. Characters are
displayed in a 9 X 7 dot matrix, 0.17
in. X 0.07 in. (80 characters per line)

oras a7 X 7 dot matrix, 0.13 in. X
0.09 in. (64 characters per line). A
half-dot shift provides -character
recognition comparable to a 13-dot
matrix. Raytheon Data Systems,
Norwood, Mass., Circle No 300

Ampex offers
interactive VDT

The Dialogue 30 interactive
terminal operates in on-line/local or
monitor modes, with full- and
half-duplex communication proto-
col. The unit offers an RsS232C
asynchronous interface, which oper-
ates at 19.2K baud, a 24-line X
80-character data format and 96
AScHI characters. Ampex Corp., El
Segundo, Calif. Circle No 301

Terminal has
I/O capability

The model TM71 terminal includes
an alphanumeric data-entry/display
and parallel TTL 1/0. Features
include a 42-key keyboard,a 16-
character LED display with seroll-
left/scroll-right controls, an 80-
character output buffer, transmit
buffer and programmable function

keys. Price is $450 in 100-unit
quantities. Burr-Brown, Tucson,
Ariz. Circle No 302

Interface announces
alphanumeric terminal

The Alpha-Tone portable, bat-
tery-operated terminal with a
40-key alphanumeric keypad can be
acoustically coupled to any tele-
phone handset. The terminal uses
the vendor’s touch-talk order entry
system, TOES. Applications include
order entry and order confirmation
for automotive parts, appliances,
appliance parts, business supplies,
apparel and electrical and electronic
equipment. Price is less than $250.
Interface Technology, Inc. St.
Louis, Mo. Circle No 326
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Our CIT-101 video terminals are up-
staging all other competitive models.
For one, you can count on immediate
shipment. And secondly, you can ex-
pect truly outstanding performance.

Here are just some of the features
that make this CRT the star of today's
video scene: Plug compatibility with
the DEC® VT 100, and DEC® VT 52,
and other 132-column models. A
16-megahertz Monitor and non-glare
screen, coupled with matted non-glare
key-caps, make for a design that is
optically engineered to reduce eye
fatigue. Variable speed smooth scroll-
ing for more convenient data display.
Easy change from 80 to 132 columns
without memory loss, made possible
by our standard 3200 character buffer

COMMAND

(132 columns x 24 lines). Better read-
ing double-height characters, available
in single and double width formats. A
monitor mode that displays the control
codes you need in program debugging
instead of an expensive line analyzer.
A set-up mode “C" that offers you full
VT 52 mode, “form-feed" to clear the
screen, half and full duplex selection,
as well as window erase and screen
dimmer capability.

You also get special operator-orient-
ed features, such as a “no-scroll” key
status indicator, a set-up mode diction-
ary display, repeat key, home/clear
key and “time of day” in set-up mode.
Besides unrestricted 9600 BAUD trans-
mission, the CIT-101 offers an optional
independent bi-directional serial port

R Registered trademark of the Digital Equipment Corporation.
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that provides you with a link to a vari-
ety of other peripherals. All this is
accomplished without the use of
custom LSIL

As you can see, the CIT-101 by
C. Itoh steals the show from all other
CRTs. And it's miles ahead when you
want your show to go on, as quickly
as possible. Contact our exclusive
representative for an exclusive preview.
ACRO Corporation, 18003-L Skypark
South, Irvine, CA 92714, (714) 557-5118;
Houston, TX, (713) 777-1640; Cherry
Hill, NJ, (609) 667-4114; Chicago, IL.
(312) 992-2346.

Q% c. IToH
ELECTRONICS, INC.
One world of quality




GETTHEFACTS

About the $24 billion* minicomputer and microcomputer markets

The tenth annual 1981 Mini-Micro Computer Market Report gives you the facts. It is
the industry’s most comprehensive survey covering purchases for the past year plus
projected purchases during the next 12 months in 22 separate categories including
minicomputers, microcomputers, tape and disk drives, CRT terminals, printers,
modems, software and related equipment. For OEMs and end-users.

State-of-the-industry

If you are marketing to the minicomputer and microcomputer markets, the 7987
Mini-Micro Computer Market Report is must reading. It gives you the key market
trends in each and every product category. With it, you can:

e determine competitive positions e identify the major criteria used by
e evaluate current market shares purchasers to evaluate suppliers
e determine projected changes in e identify application trends

market shares e analyze industry or product growth

e identify emerging industry growth areas trends to better plan marketing directions

Most comprehensive industry survey

The 1981 Mini-Micro Computer Market Report, compiled in
conjunction with the computer industry’s leading
independent research firm, Dataquest, Inc., is based
on responses received from more than 12,000
Mini-Micro Systems readers. Covered by the report
are Third-Party OEMs such as systems integrators,
specialized system OEMs, and, software houses. Also
covered are the sophisticated end-users located at large
corporations with volume requirements, at EDP sites where
minicomputers interface with mainframes, and in scientific
and engineering areas. The report gives you OEM and end-user
buying plans separately.

Market Segment Data Base

In addition, you can get the specific buying plans of individual

respondents for any of the 22 product categories covered by the 1981 Mini-Micro
Computer Market Report through our Market Segment Data Base (price upon
request). For the facts about the $24 billion mini-micro computer markets, call your
Mini-Micro Systems sales representative. Today.

e L

*Projections based on statistics compiled for the 1981 Mini-Micro Computer Market Report

=3 - &=
Mini-MicroSysiems
A Cahners Publication

221 Columbus Avenue, Boston, MA 02116
(617) 536-7780

Regional Sales Offices:

Boston (617) 536-7780 Orange County (714) 851-9422
New Jersey (201) 625-9225 Los Angeles (213) 933-9525
Chicago (312) 654-2390 San Francisco (408) 243-8838
Denver (303) 388-4511

| want the facts about the $24 billion minicomputer and microcomputer markets.
0O Send me a copy of the 1981 Mini-Micro Computer Market Report
Lo Check for $495.00 is enclosed
____ Purchase order for $495.00 is enclosed
O Have your regional sales manager call me about
LR 1981 Mini-Micro Computer Market Report
________Market Segment Data Base (prices upon request)
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Sigma announces
CAD system

The Sigmagraphics II general-
purpose np-based CAD system
includes a Z80A pp with a 176K-byte
RAM, a drum plotter, a “Rastergraf”
CRT, a custom plasma display, an
operator’s desk and software. The
“Rastergraf”’ 1/0 display device
provides an’ image resolution
greater than 1000 X 1000 pixels and
screen sizes as large as 25 in. The
system accepts local generation of
drawing details. Sigmagraphics II
sells for less than $100,000. Sigma
Design West, Ltd., Englewood,
Colo. Circle No 303

p——

TAC introduces formatter
for Okidata printers

The PF/2A print formatter accepts
asynchronous RS232C ASCII input
and provides parallel output to the
Okidata SL125 or SL250 printers,
enabling them to print bar codes,
variable size and aspect ratio
characters, product and corporate
logos, variable forms layout and
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labels. Features include the ability
to expand characters independently
in both horizontal and vertical
dimensions and italicized, half-
tones or white-on-black characters.
Price is $2295. Technical Analysis
Corp., Atlanta, Ga.

Circle No 304

Vector system emulates
IBM 3250 equipment

The VG 8250 graphics display
system, which supports computer
graphics-augmented design and
manufacturing, emulates IBM 8250
equipment and uses the IBM
graphics access method driver. The
system includes a hand-held

tablet/digitizer, a maintenance/data
management supervisor, continuous
rotation and scaling of characters
and an optional electrostatic plotter.
Vector General, Woodland Hills,
Calif.

Circle No 305

Vector General unveils
graphics display system
The VG 8250 graphics display
system, which emulates the IBM
3250, supports the computer graph-
ics-augmented design and manufac-
turing programming system. The
system has a channel speed as high
as 1.2M bytes per sec. and can
operate in selector, block-
multiplexer or byte-multiplexer
modes. Other features include a
hand-held tablet/digitizer, a main-
tenance/data-management supervi-
sor, continuous rotation and scaling

of characters and an optional
electrostatic plotter. Vector Gener-
al, Woodland Hills, Calif.

Circle No 306

Graphics tablet is

compatible with PET
This graphics tablet, which is
compatible with PET computers,
offers 100/200 point-per-in. resolu-
tion, and 100 coordinate pair-per-
sec. conversion rate. The tablet
measures 18 X 15.8 X 0.75 in. The
unit facilitates hard-copy verifica-
tion because an 8%z2- X 11-in. pad of
paper fits onto the tablet’s surface.
Kurta Corp., Tempe, Ariz.
Circle No 307

Office Systems offers
graphic arts system

This computer-assisted slide-
generation system for graphic
artists consists of a pc-based slide
system mounted in a work table. A
touch-sensitive computer screen
enables a user to select stored slide
formats and, using a graphic tablet,
sketch original art or add text for
slide titles, with a keyboard.
Pressing a foot switch provides an
exposed slide in 6 sec. on the
system’s output camera. Options
include a back-lit light table (built
into a graphics tablet) and a
10M-byte Winchester disk for stor-
ing as many as 4000 images. Price is
$1900 per month, with no per-slide
charges. Office Systems, Los
Angeles, Calif. Circle No 308
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For a FREE benchmark, or
more information, call or

write:
L5

logicaid limited
97 craig henry drive
nepean, ontario
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Package provides
WP for System/34
ZWORD/34, a word -processing
system for the IBM System/34,
permits on-screen format changes
so .ne image on the screen is
identical to the image printed. Data
can be inserted from existing files
without converting the files to a
special format. A single instruction
is used to print the first page of a
document on a letterhead and the
remainder on continuation sheets
(or to otherwise split output
between two types of forms).
Documents are created and main-
tained on a full-screen text editor
(79 characters X 20 lines). ZWORD/
34 sells for $3000. Accusoft, Inc.,
San Francisco, Calif,
Circle No 309

Elliam introduces
Master Catalog for CP/M
A Master Catalog system that
tracks all files on all floppy disks in
use runs on pecs under the CP/M
operating system. The package
produces selected or complete
listing of file names, in alphabetical
order, with the name of the disk
containing each file. The package
also sorts the directory on a diskette
in alphabetical order. Another
routine lists the directory in
alphabetical order, three or four
columns wide, giving the size of
each file. Source and object
programs on floppy disk sell for $10,
plus $1.50 for shipping and
handling. Elliam Associates,
Woodland Hills, Calif.
Circle No 310

HAVE IT YOUR WAY.

25 ips standard and 100 ips streaming for only $3815.*

Get the only tape subsystem in the world that works with
ANY Data General CPU or DG emulator, at a price you

would expect to pay for only a tape drive. It's the most i

cost - effective tape backup available for Winchester
disc drives, giving you maximum storage in the

shortest possible time.

Rianda has combined its unique Model
22XX mag tape adapter with the versatile
Cipher Microstreamer to form a price/perfor-
mance package never before available.

« Compatible with IBM and ANSI nine

track standards.

+ Handles eight drives in any combina-
tion of NRZI, PE and GCR.
* 40 Mbyte transfer in under
five minutes.
Find out for yourself why thisis %
the most cost-effective tape subsystem yo
buy. It's available for immediate delivery. Call today.

RIANDA

>~

*100 Piece quantities.

Microstreamer is a trademark of
Cipher Data Products, Inc.

o T

Rianda Electronics, 2535 Via Palma, Anaheim, CA 92801. Telephone (714) 995-6552. Telex 18-1623.
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For simplex and full duplex asynchronous data transmis-
sion at up to 56K bps. Belden’s new Bit-Driver system is
ideal for in-house and in-plant interconnection of a wide
range of EDP and process control equipment. Users can

now get all hardware including either metallic or optical

Bit-Drivers, plus cables to match specific environmental
needs and RS-232 interface cables from one supplier. Our
integrated system approach gives you “matched perfor-
mance” reliability for the entire data link. Our optical

unit is ideal for solving your lightning, EMI and ground
loop problems, too.

™ When you consider the savings in telephone com-

[ pany rates and equipment rental charges plus the advan-
tage of owning your own system, the Bit-Driver is an idea

whose time has arrived. For more information, contact

Belden Corporation Fiber Optics Group, 2000 S. Batavia
Ave., Geneva, IL 60134, (312) 232-8900.

CIRCLE NUMBER 32 ON THE READER SERVICE CARD FOR OPTICAL.
CIRCLE NUMBER 33 ON THE READER SERVICE CARD FOR METALLIC.

Both optical and metallic units available

gewoene BIT-DF/

RS.232.C METALLIC
1)

BELDEND

Coming through...

with new ideas for moving electrical energy

© 1980 Belden Corporation




ESP introduces system
for Apple lIs

ESP dataKEYper, an interactive,
menu-driven data-management sys-
tem for an Apple 11 computer with
48K bytes of memory, includes a
query capability that allows basic
statistical reporting on the data. A
report generator feature allows a
user to custom-tailor reports. Other
features are mailing-list processing,
sort, list, create and edit. The
product comes on 5%- and 8-in.
floppy- and 10M-byte Winchester
disk drives. Price is $99 for the
floppy version and $449 for the
hard-disk version. ESP Computer
Resources Inc., Hollis, N.H.

Circle No 311

ADABAS-M DBMS
available for VAX/VMS

The ADABAS-M DBMS runs on DEC
VAX-11/750 and VAX-11/780 comput-

ers under the VMS operating
system. ADABAS-M, written in
macro assembler uses invert-
ed/relational data structures with
data and index compression. The
reentrant, multithreaded nucleus
supports a data base of multiple
files. A single-CPU license sells for
$40,000. Software AG of North
America, Inc., Reston, Va.

Circle No 312

Disk operating system
for TI TM990 pps
PDOS/EXPRES, a multi-user,
multitasking operating system for
the TI T™M990 pp module family,
includes an 8K-byte PDOS module,
BASIC language interpreter, charac-
ter and screen editor, assembler,
floating-point package and user
utilities. PDOS supports 5%4- or 8-in.
floppy disks, bubble memory, hard
disks and as many as 256K bytes of
memory in sequential, random,

shared and read-only access modes.
PDOS-EXPRES sells for approximate-
ly $1500. Eyring Research Insti-
tute, Inc., Provo, Utah.

Circle No 313

FORTH announces
Exorset 30 polyFORTH
PolyFORTH, an operating system
and programming language for the
Motorola Exorset 30 we, is intended
for instrumentation, process con-
trol, data acquisition and graphics.
It also runs on the 6800 and 6809
processors on the Motorola EXORcis-
or development system and Intel,
DEC and other systems. The system
includes a screen editor, assembler,
interpreters and FORTH language
compiler. Options include 2D
graphics, a math package based on
fixed-point fraction arithmetic and
file management. List price is
$4750. FORTH, Inc., Hermosa
Beach, Calif. Circle No 314

e SPEECH 1000 — Natural sounding, life-like speech with linear

predictive coding.

o Series IIl — Low-cost versatility with waveform encoding (invented

by Forrest Mozer) .

Speech
Sy%tehesis

adds personality to your products

No lights, buzzers or numbers
have ever replaced the human voice.
Telesensory Systems makes speech
simple by offering a choice of three
voice response boards. Simple to
interface, simple to use.

Consider speech for automated
test equipment, process control,
instrumentation, elevators and business
machines. Speech modules are available

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

TEXAS
INSTRUMENTS

DATAMEDIA

LEAR SIEGLER

HAZELTINE

TELEVIDEO
NEC SPINWRITER

HEWLETT PACKARD

CENTRONICS

TERMINALS FROM TRANSNET

PURCHASE PLAN « 12-24 MONTH FULL OWNERSHIP PLAN 36 MONTH LEASE PLAN
PURCHASE PER MONTH

DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS.

LA3GDECwriter Il ............ $1,005 $105 $ 58 § 40
LA34 DECwriter IV........... 995 95 53 36
LA34 DECwriter IV Forms Ctrl.. 1,095 105 58 40
LA120 DECwriter I KSR......... 2295 220 122 83
LA120 DECwriter I RO....... 2,095 200 112 75
VT100 CRT DECscope .. .. 1,595 153 85 58
VT132 CRT DECscope ........ 1,995 190 106 72
TI745 Portable Terminal .. ... . 1,595 153 85 58
TI765 Bubble Memory Terminal 2,595 249 138 93
Tl Insight 10 Terminal ........ 945 90 53 34
TI785 Portable KSR, 120 CPS . 2,395 230 128 86
TI787 Portable KSR, 120 CPS . 2,845 273 152 102
TI810 RO Printer ............ 1, 182 102 gg
T1820 KSR Printer ........... 4 b 7

DT80/1 CRT Terminal . 162 90 61
DT80/5 APL CRT ..... 200 112 75
DT80/5L APL 15" CRT . 220 122 83
ADM3A CRT Terminal . 7 84 47 32
ADM31CRT Terminal ......... 139 - 78 53
ADM42 CRT Terminal ........ 211 79
1420 CRT Terminal .......... 94, 91 51 34
1500 CRT Terminal .......... 105 58 40
1552 CRT Terminal .......... 125 70 48
920 CRT Terminal ........... 86 48 32
950 CRT Terminal ........... i 103 57 39
Letter Quality, 55/15RO....... 2,895 278 154 104
Letter Quality, 55/25 KSR...... .. 3295 316 175 119
Letter Quality KSR, 55 CPS ... 3,395 326 181 123
Letter Quality RO, 55CPS .... 2,895 278 154 104
2621A CRT Terminal ......... 1,595 153 85 58
2621P CRT Terminal ......... 2,750 263 154 99

........ 715 69 39 26

730 Desk Top Printer
895 86 48 32

737 W/P Desk Top Printer ....

e Series Il — Most economical synthesizer board with vocabulary.

Whether you're prototyping or in production, turn to Telesensory
for board level products supported by our own low-cost vocabulary
generation services. Call (415) 856-0225 for a speech demonstration.

TelesensorySpeechSystems
3408 Hillview Avenue, PO. Box 10099, Palo Alto, CA 94304, (415) 856-TALK

CIRCLE NO. 155 ON INQUIRY CARD
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FULL OWNERSHIP AFTER 12 OR 24 MONTHS « 10% PURCHASE OPTION AFTER 36 MONTHS

MICROCOMPUTERS—APPLE, COMMODORE, HP85, DEC LSI

ACCESSORIES AND PERIPHERAL EQUIPMENT
ACOUSTIC COUPLERS « MODEMS « THERMAL PAPER « RIBBONS « INTERFACE MODULES « FLOPPY DISK UNITS

|E| 1R A NSNE T corporarion

1945 ROUTE 22 « UNION, N.J. 07083 - (201) 688-7800
TWX 710-985-5485
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Our Microcomputer
... your world

GRAPHICS AND DIGITIZING

With all the self contained vector and point plotting
capabilities of a sophisticated graphics terminal, our
COMMANDER 964 lets you create bar charts, pie charts
histograms and complex point-to-point plots. You can even
output displays intended for a Tektronix®4010 with our ter-
minal emulator. And, the Model 964 provides you with a
double processor Z-80A architecture so that display buffers,
/ software, firmware and associated real-time constraints of

the 512 x 256 graphics capability are all independent of the
primary 64K memory processor system. As a result, the full
4.0 MHz processor speed is dedicated to the end user which
means that you can run larger programs and enjoy faster ex-
ecution times when using CP/M™ and PASCAL based soft-
ware.

COMMANDER
964

DIGITIZER
PAD

X-Y PLOTTER

\_/

|
INSTRUMENTATION AND PROCESS CONTROL

Columbia’s COMMANDER has the operating performance
and interface flexibility to handle your instrumentation and
control applications. It has four RS232 ports that can handle
serial data up to 19,200 baud, four parallel ports and four
independent, programmable-intervarl) timer/counters. In ad-
dition, the dual Z-80A architecture with maximum RAM ex-
pansion to 128K, full 512 x 256 graphics capability together
with optional DMA, GPIB/IEEE controller and 9511
Arithmetic Unit, make the COMMANDER a powerful, in-
telli%ent controller. All of this, and the availability of higher
level languages such as BASIC, FORTRAN, PASCAL and
ASSEMBLERS, makes our COMMANDER the best.

COMMANDER

GPIB/IEEE
INSTRUMENTS DATA

&
BUSINESS AND DATA COMMUNICATIONS

With CP/M capability, our Z-80A based COMMANDER
allows you access to the largest microcomputer-based
business applications software library ever. An applications
software library that includes extensive time-proven Word
Processing, Data Base Management, and Financial Control
Applications. And, if you're concerned about expansion, the
COMMANDER has a built-in floppy disk capacity of up to
1.6 million characters plus externaFWinchester disk capacity
from 5 million to 40 million characters. Furthermore, we
designed the COMMANDER with extensive peripheral I/O
capability, including data rates from current loop asyn-
chronous to RS232 synchronous communications. For your
expanding business applications, the COMMANDER is the
answer.

COMMANDER
964

WINCHESTER
DISK

LETTER
PRINTER

Columbia Data Products also offers a full complement
of single and multi-user computer systems, with or

without built-in terminals, to satisfy even more 8990 Route 108
demanding applications . . . field proven hardware co LUMBIA columglila, MD 21045
and software at prices you need to succeed. 301-992-3400

i . : DATA PRODUCTS, INC.
Inquiries for custom configurations are welcome. TWX: 710-862-1891
CIRCLE NO. 157 ON INQUIRY CARD



The success

i th
Cl?eygn%e

is really

an inside story.

From the outside, the Cheyenne sealed disc
memory tells the story of its rugged reliability. But
inside, you can see the result of more than 15 years
experience building rotating memories.

The Cheyenne features SLI's unique rotary posi-
tioner and closed-loop dedicated servo track
system. Capacity is up to 57.4 megabytes,
unformatted, on 4 discs, with 7.3, 22 and 36.7
MBytes available.

Other Cheyenne features include microprocessor-
based drive electronics, with built-in diagnostics;
SMD interface (others available); 478 TPl and 6500
BPI.

The A/C spindle motor is standard, as is 50/60 HZ
with no hardware change required.

There’s more. .. inside the Cheyenne. Write or call
Ray Kristiansen for the full story and our literature
package.

21040 Victory Bivd.
Woodland Hills, Calif. 91367
(213) 884-7300

INDUSTRIES TWX: 910-494-2696

CIRCLE NO. 158 ON INQUIRY CARD

NMew Literature

Bulletin lists
communications equipment
A line of data-communications
products is detailed in a catalog.
The 28-page booklet describes the
Bell-compatible private line, mod-
ems, multiplexers and limited-
distance modems. The catalog also
describes rack-mounting units,
line-saving devices, modem-
switching devices, cabinets and
phones. Rixon, Inc., Silver Spring,
Md. Circle No 315

Publication describes
linear bench-top tester

The LTS-2000 linear bench-top
tester is detailed in a catalog. The
20-page publication describes a
12-bit 40-nsec. D/A converter, a
12-bit serial D/A converter and 8-
and 10-bit video D/A converters. The
catalog also provides application
articles, sample programs, photos
and diagrams. Analog Devices,
Inc., Norwood, Mass.

Circle No 316

Selector guide details
signal-processing diodes

A line of RF signal-processing
diodes is detailed in a guide. The
six-page manual lists tuning diodes
for frequency control, hot-carrier
diodes for mixing and detecting, and
PIN diodes for switching. The guide
also provides design curves and
packaging and reliability data.
Motorola Semiconductor Prod-
ucts, Inc., Phoenix, Ariz.

Circle No 317

Bulletin describes
wafer stepper

The model 800SLR wafer stepper
is detailed in a brochure. The
two-page publication describes the

system’s automatic wafer-to-reticle
alignment. The brochure also

includes a photo, diagrams, top- and
front-view dimensional drawings,
specifications and benefits. TRE
Semiconductor Equipment Corp.,
Woodland Hills, Calif.

Circle No 318
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We don’t claim leadership
in microcomputer software.

We earnit.

Every day. We think that supporting software is as impor-
tant as developing it. Six years ago, we put BASIC on the
first microprocessor based computer. Today, Microsoft
BASIC is running on over 700,000 systems. Worldwide.
Because we never stopped improving it. It's an everyday job
at Microsoft.

Languages. BASIC for 8-bit microcomputers was our first
language. Today we offer a full range of languages: BASIC,
COBOL, FORTRAN and Pascal for both 8-bit and 16-bit
microcomputers. Fully supported languages that meet
industry standards. Plus enhancements we add to increase
their utility. Languages that provide transportable applica-
tions software between microprocessors. Synergistic lan-
guages that provide feature-for-feature compatibility
between 8-bit and 16-bit machines.

More than languages. In addition to languages, Microsoft
has utility programs and end-user system software. Micro-
soft developed XENIX™ our implementation of UNIX® for
16-bit microcomputers. It isn't “UNIX-like!" It's fully sup-
ported UNIX for the 16-bit world.

Partnership. When you put Microsoft products on your
system, you enter an on-going partnership with some of the
industry’s foremost experts. We continually research hard-
ware and software technology in an effort to develop new
products, and, to improve our present products. And when
those improvements are made, the updated products are

MINI-MICRO SYSTEMS/June 1981

made available to our customers. That's a nice thing to know
when you're developing systems.

Easy to OEM. Our royalty plan for licensing software
allows you to add Microsoft software to your system with a
very low initial investment, paying royalties on a when-sold
basis. And if you're on a sensitive schedule, remember most
of our products are available off the shelf. No waiting.
Questions? Call our OEM Accounts Manager. We'd like to
show you why buying leading edge software is a lot less
expensive than writing it. And remember, Microsoft is “One-
stop Shopping” for your system software needs.
Microsystem specialists. Microsoft led the industry into
the 8-bit world. Now, we're leading it into the 16-bit world.
With fully supported and maintained software. The kind of
software that gives our customers a lead on the competi-
tion. Today, people say we're the leading microcomputer
software source. It's the kind of reputation people give you
only when you earn it.

MICROSOET

10800 N.E. 8th St., Suite 819
Bellevue, Washington 98004
(206) 455-8080  TLX: 328945
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CEG

In 1981, this symbol...

will identify 57 trade and public shows, domestic We recite these facts for two primary reasons:
and international, organized and managed by y e : )

Cahners Exposition Group, the largest professional * Toindicate the extraordinary impact of trade
management company of its kind in the world. shows in the marketplace, with more than 5,000

scheduled in the U.S. this year.
They will range in diversity from such established

events as the 36th annual National Hardware Show + To emphasize that the key to the success of any
and the 25th Greater New York Auto Show to show is professional management.

twelve new CEG shows—seven new international

and five new domestic . . . in addition, CEG is the Our pride in the CEG symbol is rooted in
organizer of the largest group of electronics performance—our demonstrated ability in
manufacturing exhibitions in the world. producing more effective results for existing trade

shows, as well as creating new shows shaped to

In total, the 57 CEG shows will represant reflect the dynamic changes occuring in a given

approximately 3 million square feet of exhibit space,

3% million attendees, and over 10,000 exhibitor iRty

companies. Try us. We will welcome the opportunity to talk
An estimated $1 billion worth of products and With yau.

services will be sold as a direct result of these And look for the CEG show symbol. It is the sign

shows. of professionals at work.

Corporate
Headquarters
New York: Boston: Chicago: Los Angeles:

Cah 331 Madison Avenue 221 Columbus Avenue 222 W. Adams Street 8687 Melrose Avenue
anners New York, NY 10017 Boston, MA 02116 Chicago, IL 60606 Los Angeles, CA 90069
Exposition Phone: 212/682-4802 Phone: 617/536-7780 Phone: 312/263-4866 Phone: 213/659-2050
Group Telex: 649400 CEG NY Telex: 940573 LPC BSN  Telex: 256148 KIVER ORG CGO  Telex: 194351 SHOWCOINT
OVERSEAS OFFICES

LONDON: SINGAPORE: HONG KONG: TOKYO:

171-185 Ewell Road 360 Orchard Road 9F Flat “C” Kokyo Building 3F

Surbiton Surrey KT6 6AX England International Building Wing Cheong Commercial Bldg. 3-4-11 Uchikanda

01-390-0281 D6A—4th Floor 19-25 Jervois Street Chiyoda-ku, Tokyo 101, Japan
Telex: 929837 Singapore 9, Hong Kong 03-254-6041

235-9145 Telex: 62270 ISCM HX Telex: 27280

Telex: RS25932
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Print taster and save money

Attach your Series/1
to Control Data Band Printers

. - THIS PRINTING WAS DONE BY CONTROL DATA'S
‘Avallablemthree Xn(xicls: CERTAINTY 450 SERIES BAND PRINTER.
360, 720 or 1130 lines per

minute.

THIS PRINTING WAS DONE BY CONTROL DATA'S
CERTAINTY 450 SERIES BAND PRINTER. COMPRESSED

Up to 40% less paper

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

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

Speeds workflow
Our swing-out gate simplifies
paper, ribbon and font

changes.
v

*Diagnostics and status/fault :

indicators for faster servicing. Made for quiet
environments
- Quiet is already engineered
into the printing mechanism

cabinetry.

*No software modifications required.

a full 132 columns on
-to-file, easy-to-reproduce
~8Y% x 11" paper.

Because they’ll be in more offices
than machine rooms, we’ve human-
engineered their design.
Our swing-out paper
gate simplifies forms

If you're thinking about a Series/1
system, our Certainty 450 Series Band
Printers might make your decision easier.
Of course they're all ready to be attached
to the 1/0 bus of the Series/1 cpu. But we've en-
gineered a lot of cus-
tomer convenience and
versatility into their

Eiaw, e

design to give you a loading and ribbon

lot more than a basic changes. Even print

printer for your money. bands can be changed
Three models to give in seconds.

You won't have to

you a wide range of
worry about service,

printing speeds, for

example. Up to 1130 lines per minute. And both either. More than 4800 Customer Engineers in our
our 360 and 720 lpm printers have a compressed worldwide maintenance organization support
pitch feature. Besides saving paper, this permits you our products.

CONTROL DATA
Available Now CORPORATlON

Our Band Printer is ready to help you get optimum
performance from your Series/1. For data sheets and . . .
more information, call today, toll free. 800/328-3390. Addressing societys major unmet needs

CIRCLE NO. 160 ON INQUIRY CARD



New Literature

POWER SUPPLIES

Bulletin describes
power supplies

A line of open-frame switching
and linear power supplies is detailed
in a catalog. The eight-page bulletin
lists supplies for OEM linears,
floppy-disks, pps, low-power appli-

cations, S100 buses and custom
power applications. The catalog also
provides prices, specifications and
outline dimensions. Sierracin/
Power Systems, Chatsworth, Calif.

Circle No 319

Bulletin examines
travel keyboard

The Inductric keyboard, available
in sloped or stepped styles, is
detailed in a brochure. The
publication describes the system’s
electronically adjustable touch-
control capability, noise immunity
from electrical interference, key-
tops -and price. The bulletin also
includes illustrations and diagrams.
Mechanical Enterprises, Inc.,
Sterling, Va. Circle No 320

Brochure examines
data converters
A line of high-resolution data

converters is detailed in a catalog.
The 20-page brochure describes
high-resolution A/D and D/A convert-
ers, sample-hold amplifiers and
voltage-to-frequency converters.
The pamphlet includes selection
criteria, a product summary,
specifications and applications.
Analog Devices, Norwood, Mass.

Circle No 321

Data sheet examines
Group 3000 tape system
The Group 8000 triple-density
125-ips tape system is described in a
data sheet. The pamphlet, which
includes photos and specifications,
details the switch-selectable single-,
dual- or triple-density tape’s auto-
matic thread/load capability, 781K-
byte transfer rate, read/write
reliability and time and space
savings. Qualex Technology Inc.,
Reseda, Calif. Circle No 322

REMARKABLE

Gray Scale Resolution...

Great Detail!

The CEC® 912 Gray

Scale Printer invites

comparison with all

other makes:

® 16 true gray scale
steps.

® 200 picture elements

per square inch)!

Archival quality . ..
conditions.

796-9381, Ext. 2575.

CEC DIvISIOn
360 Sierra Madre Villa, Pasadena, California 91109

BELL s HOWELL

per inch, horizontally and vertically (or 40,000 5

e High speed printouts on inexpensive paper.
unaffected by ambient

Call or write the factory today for further
information. Ask for Cliff Haber: AC 213,

e Standard
7" and 10

Compatib
systems.

Convenie

the Pertec

Buffered

o0

i

Add IBM
compatib

tape to a
with Th

system, sp

Write or phone for technical data.

IBEX COMPUTER CORP.

18730 Oxnard St. / Tarzana, CA 91356
(213)705-2517

X Model STC-100

TWX: 910-493-2071

CIRCLE NO. 161 ON INQUIRY CARD
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the matrix pr
BN

printer: The new T-1805 serial printer uses a unique 40 x 18
matrix dot pattern for high quality correspondence printing;
or, flip a switch, it uses a 7 x 9 matrix for high speed data
processing printing. In the high speed mode it turns out
reports at time-saving throughput rates up to 200 lines per
minute. In the reduced speed correspondence mode, its
pivoting print head lays down an overlapping dot array to
create high quality characters that look like they came from
an office typewriter.

0 e

LA-120 compatible: The versatile T-1612 teleprinter can
now conform to the same function codes as the DEC LA-120.
That means it's a S|mﬁ>_le swap to upgrade to the feature
packed, lower priced T-1612. Remember, the T-1612
teleprinter offers the same functional features as the LA-120,
plus extras like
nine-needle print
capability for true
descenders and
underlining,
two-color red and
black printing and
forms handling
bonuses like the
Auto Front Feed
for pre-cut forms
and the Quick Tear
for fast and easy
forms removal.

MANNESMANN
TALLY

Printers for the long run.

8301 S. 180th, Kent, WA 98031.
Phone (206) 251-5524

-OuUr new printer ideas from

INter leader

Line printer offers business graphics
and more: The T-3000 line printer is more application
extensive than ever. This 300 line per minute multi-font
machine now prints business graphics, subscripts, super-
scripts and customer
defined special characters. Thisin
addition to double high character
or condensed printing. And to
further its flexibility, characters can
be loaded downstream from a
host computer on command. Any
number of character sets can be
changed or interchanged on the fly.
No printer stoppage. No wasted
time.

For remote applications, the
T-3000 even offers a communica-
tions adapter for long distance
link-up with the host computer.

FOUR......cc o

printing: Here's the economy answer to high quality bar
code printing. And OCR-A and OCR-B printing. And data
processing printing good enough for correspondence
printing. And as a bonus, highly efficient and cost effective
forms handling. Its the M-Series of serial matrix printers. With
models in 80, 132 or 184 column widths.

Print two forms simultaneously! Some models can be

equipped with dual

tractor sets to handle
OCR-A two different forms sets
0123456789012, 3‘4 in tandem. For
OCR-B example, print bar code
labels and a summary
sheet in one operation.

0123456789012< 34

» 1l B3l =25
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The designers’
choice for

ULTIBUS
compatible data
acclulsmon /N
Sys

The ADAC 700 series of
data acquisition systems plug %
directly into the same card cage &
as computers from Intel and National. 5
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

MW Withstands common mode voltage to 250 V

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

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

B 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

ems. S

CIRCLE NO. 164 ON INQUIRY CARD
244

New Literature

Publication features
data products

A line of data-processing and
microfilm supplies, furniture and
accessories is listed in a catalog. The
48-page, illustrated publication in-
cludes magnetic media; media
storage, filing and retrieval sys-
tems; printout storage and handling
systems; microfilm storage and
retrieval, and work stations. The
catalog also provides information on
print wheels, printer ribbons,
fanfold computer paper and inter-
connect cables. Devoke Data Prod-
ucts, Palo Alto, Calif.

Circle No 323

Bulletin features
pneumatic auxiliaries

The Series 5400 single- and
quad-channel, pressure-to-current
transmitters are detailed in a guide.
The 12-page bulletin also includes
the Series 2800/77 current-to-
pressure transmitters. The guide
provides applications, specifica-
tions, input/output and wiring data
and dimensions of available enclo-
sures. The publication also contains
diagrams, options and ordering
information. Rochester Instrument
Systems, Rochester, N.Y.

Circle No 324

Guide details
digital ICs
cos/Mos digital integrated -cir-
cuits are detailed in a product
guide. The 32-page catalog covers
standard circuit types for commer-
cial and industrial applications and
high-reliability types for aerospace,
military and critical industrial
applications. The bulletin lists
maximum ratings, recommended
operating conditions, static electri-
cal characteristics and classifica-
tions, and provides selection charts,
functional diagrams and ordering
information. RCA, Somerville, N.J.
Circle No 325
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GARTS

The Definitive Source for
Computer Graphics
Professionals

If you're involved in CAD/CAM, business or
scientific computer graphics, SIGGRAPH/81, the
Eighth Annual Conference on Computer
Graphics and Interactive Techniques, is the
place to be! For years, the conference has been
recognized as the leader in providing a sharply-
focused perspective on the most advanced
hardware, software, theory, applications and
capabilities of this challenging aspect of
computer technology.

You'll see it first at SIGGRAPH/81!

SIGGRAPH/81 features an intensive program of
education and exposure targeted to your
professional needs:

¢ The largest exhibition of new state-of-the-art
graphics hardware, software and services,
featuring over 100 vendors.

¢ An extensive, 18-course training program —
from introductory tutorials to advanced seminars.
® Presentation of 34 technical papers in eight
timely topic areas and three technical panel
sessions.

e A singular opportunity to make contact with
other users, knowledgeable vendor
representatives and leading graphics experts.

e A vendor forum for presenting the latest
products and applications for business, industry
and education.

¢ Plus, the chance to discuss, compare and
evaluate a wide range of computer graphics
systems.

S

If you only attend one conference this year, make
it SIGGRAPH/81. It's the definitive source for
information, ideas, inspiration and input on
effective computer graphics. Plan to join us in
Dallas, August 3-7, 1981.

For conference registration information call or
write:

SIGGRAPH/81

Conference Office

One Illinois Center

111 East Wacker Drive

Chicago. Illinois 60601 U.S.A.

312/644-6610

iz

L% ELARPAD

Computer graphic by M. Thompson, M. Schecter
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LEX-11
WORD PROCESSING
FOR THE VAX,
PDP-11, AND LSI-11

Immediate availability forall
DEC operating systems; RT-
11, RSX-11M, RSTS, VMS also
TSX-PLUS. LEX-11 is easy to
use and has complete word
and list processing, full
screen editing, single key-
stroke functions, user defin-
able menus, forms, calculator
and data base manage-
ment facilities plus much
more. LEX-11 is a proven sys-
tem with installations world
wide.

Local distributors wanted,
excellent OEM discounts.

EEC Systems

315 Goodman’s Hill Road
Sudbury, MA 01776
(617) 443-6376 (617) 443-6805

CIRCLE NO. 181 ON INQUIRY CARD

COMPUTER SECURITY

For Small Business Systems. This booklet deals
with program access, file security, and communi-
cations security. Sample software listings in-
cluded. Users and Developers of Small Business
Sya(e)ms should have this report! $17.95pp check
or MO.

FOWLER SERVICES CO.

P.O. Box 240
WYTHEVILLE, VA. 24382

CP/M“<IBM
CP/M<DEC
Compatibility with

REFORMAI [ER

Exchange data files with most IBM and
DEC equipment through REFORMATTER disk
utilities. With REFORMATTER, you can read
and write [BM 3740 and DEC RT-11 formatted
diskettes on your CP/M system. Programs fea-
ture bi-directional data transfer and full direc-
tory manipulation. ASCII/EBCDIC conversion
provided with CP/M<>IBM.

Each program $195.00 from stock. Specify
CP/M<>IBM or CP/M<>DEC when ordering.

Program Data Sheets and Application
Guide available from MicrolTech Exports, Inc.,
467 Hamilton Ave., Suite 2, Palo Alto, CA
94301 (O Tel: 415/324-9114 O TWX: 910-
370-7457 MUH-ALTOS [ Dealer & OEM
discounts available. JZ= (@

CP/M® is a registered trademark of Digital Research J

\.
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PROJECT MANAGERS
AND ENGINEERS

If you need a fast, flexible, efficient, low-cost tool
for managing projects; if you need results in
minutes instead of hours or days, you need
MicroPERT (tm)

MicroPERT (tm) Project Management System
offers features unparallel in its price range.
including:

Over 200 graphic output options including Net-
work Diagrams, Gantt, Manpower, Resource &
Cost charts on a variety of graphic output
devices.

Over 45 report output options including Event,
Activity, Manpower & Resource schedules. Cost
detail & summary reports & exception reports for
most categories on a variety of output devices.

MicroPERT (tm) is available for purchase or ren-
tal, on disk & tape-based versions for Tektronix
4050 series (desktop) Graphics Computers from:
SHEPPARD SOFTWARE COMPANY
1523 Coronach Ave.
Sunnyvale, CA 94087
(408) 733-8651

6800 Family
Software

Pt
4

SOFTWARE: WIZRD multfitasking DOS, editor,
assembler, C, PL/W, PASCAL, FORTRAN, 12K BASIC

FIRMWARE: FANTOM monitor/debugger, MATH
long integer and floating point, 4K industrial
BASIC

CROSS SOFTWARE: Assembler, PL/W, linker,
math/sclence, simulator

Wintek Corp.
m WINTEK | Coere w0
347-742-8428

CIRCLE NO. 183 ON INQUIRY CARD
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TI 990

FINANCIAL CONTROL
SOFTWARE
ANSI 74 COBOL

= Payables » Receivables

* General Ledger » Payroll
* Order Processing

= Inventory Control

Comprehensive interactive,
multi-terminal systems.
Complete documentation.

GREAT MKE%

INFORMATION SYSTEMS LTD.

5 Research Drive
Ann Arbor, Michigan 48103
(313) 663-6402
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CP/IM COMMUNICATIONS |

= Comprehensive menu driven program sup-
ports links with timeshare & other CP/M
| systems. Disk buffer allocates to available
| RAM. Terminal mode feature: Session log
| to disk. File transfer modes perform auto
disk page w/o0 data loss: XON/XOFF or
| CRC 16 protocol. Supports acoustic and
' auto dialing modems. Local mode disk dir,
rename, delete, login, console echo, con-
| trol display, session log.
| $250Source $75Object
| Free brochure on other 8080/280 products
| (Utilities, Subroutines, Language Systems)
| HawkeyeGrafix Phone: 213/348-7909
] 23914 Mobile » Canoga Park
CA 91307
e CIam e ATEC (R

1
1
L

Sl 0NN OSRLIRNSRIROINIRNRIOOIOIOOOROROTDS
MICROPROCESSOR SOFTWARE
8048, T19900, 8080/8085, 6800, 6502, Z80, etc.
Fortran IV Microprocessor Cross Assemblers and
Simulators for all computers. Over 250 installations
on 16-bit minis to 60-bit maxis (over 25 different
manufacturers). Features include macros, condi-
tional assembly, cross reference tables, etc. Most
assemblers are relocatable and include linking
loaders. For more information contact Microtec,
P.0. Box 60337, Sunnyvale, CA 94088. (408) 733-2919.

®ecscececsccccone,
®sevcccssvccssccce®

This space should be
working for you.
For details call: Linda Lovett
(617) 536-7780
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HARDWARE

SYSTEMS
&
COMPONENTS

C.D. SMITH &
ASSOCIATES, INC.
12605 E. Freeway,

Suite 318
Houston, TX 77015
713-451-3112
TELEX 26-2547
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Copy Deadline:

Space reservations and ad-
vertising copy must be re-
ceived by the 10th of the
month preceding the issue
date. Camera-ready mech-
anicals for display ads
must be received by the
15th of the month preced-
ing the issue date. For
example, to appear in the
February issue, copy must
be received by January 10;
mechanicals by January15.

Call Today...

to advertise on these pages
(617) 536-7720

MINI-MICRO SYSTEMS/June 1981

RSX-11M SYSTEMS
From 1 to 80 Megabytes

TT-1
Table-Top System
100% DEC

VT103-BA Terminal
LSI-11/2

64KB RAM

RX02 Disk (1 MB)
4 Serial Lines

RM-10
Rack Mounted
100% DEC

VT100-AA Terminal
LSI-11/23

256KB RAM

RLO1 Drives (10 MB)
4 Serial Lines

RM-20
Rack Mounted
100% DEC

VT100-AA Terminal
LSI-11/23

256KB RAM

RLO2 Drives (20 MB)
8 Serial Lines

$ 8,950

TT-20
Table-Top System

VT103-BA Terminal

LSI-11/23

256KB RAM

CRDS Disk Drive
(20 MB)

4 Serial Lines

$ 22,950

CM-40
Cabinet Mounted

VT100-AA Terminal
LSI-11/23

256KB RAM

CDC Drive (40 MB)

8 Serial Lines

$ 25,950

CM-80
Cabinet Mounted

VT100-AA Terminal
LSI-11/23

256KB RAM

CDC Drive (80 MB)

8 Serial Lines

$ 19,950

Quantity discounts available

$ 25,950

$ 26,950

No system more than 60 days away.
Most systems in stock for immediate delivery.
All systems include RSX-11M documentation and media.
Other DEC hardware and software available. Call for a quote.

ADVANCED COMPUTER SYSTEMS, INC.

250 Prospect Street

Waltham, Massachusetts 02154

617-894-3278
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CLASSIFIED ADVERTISING ORDER FORM

Mini-Micro Systems' classifieds reach more mini-micro people.

Rates; $60.00 per column inch:
Our rates apply to both display classified and regular classified listings.
There is no charge for typesetting regular classified listings. Plan approx-
imately 50 average words to a column inch, approximately 38 characters per
line. Please send clean, typewritten (double-spaced) copy.

Category: The following categories are available; be sure to specify the

category you wish to be listed under; Business Opportunities; New Literature;

Selling, Buying, Trading; Seminars: Services: Software; Supplies & Ac-
cessories. (Other categories may be employed at our discretion.)

Runthisadin

Sl (numberissues)

Ad size: col.wideby _ inches deep. Under_________ (category)
Check enclosed for$_ _____ (Pre-paid orders only)

Signature ol

Name = Title

Company Telephone No.

Address

City __ State Zip

MAIL TO: Linda L. Lovett, Classified Advertising, Mini-Micro Systems,
221 Columbus Ave., Boston, MA 02116
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Cahners Publishing
Company

Cahners Magazine Division
publishes the following
business magazines and
directories:

e Appliance Manufacturer

e Brick & Clay Record

‘e Building Design &

Construction

Building Supply News
Ceramic Industry
Ceramic Data Book
Construction Equipment

Construction Equipment
Maintenance

Design News
Design News Directories
EDN

Electro-Optical Systems
Design

Electronic Business

e Electronic Packaging &
Production

e Foodservice Distribution
Sales

e Foodservice Equipment
Specialist

Institutions

Mini-Micro Systems
Modern Materials Handling
Modern Railroads

Package Engineering
Plastics World

Professional Builder/
Apartment Business

e Purchasing

e Security Distributing &
Marketing

Security World
Semi-Conductor International
Service World International
Specifying Engineer

Traffic Management

U.S. Industrial Directory

The Cahners Exposition Group
is the largest producer,
operator and manager of trade
and consumer shows in the
world ... with 67 shows,
3,300,000 square feet of
exhibition space and total
annual attendance of over
three million.

Cahners Publishing
Company
221 Columbus Avenue
Boston, MA 02116
617/536-7780

=

CRISIS
COMPUTER
— CORP—

HEWLETT ¢ PACKARD

DEC
SURPLUS

LARGE SUPPLY OF

TAPEDRIVES
SYSTEMS
MEMORY
PARTS

2356 Walsh Ave., Santa Clara, CA 95051 (408) 727-0431
For domestic and international sales TWX 910-338-7330

DISCDRIVES

COMPONENTS
BUYING x * x x SELLING

CPU’'S
1/0 CARDS

CIRCLE NO. 187 ON INQUIRY CARD

We have made a purchase of these “OLDIES” for those users of DATASYSTEM
340. All units have been cleaned, tested, and repainted by our refurbishing center
for top quality in looks and operation. Others sell these in their used condition for
less, but, we all pay for those cheapies one way or another. HERE’S MY OFFER:

VTO5-AB Refurbished 90 days warranty
I/IF and cable [specify device]

4k Memory for add’l terminals
Your Trade-In (but working)

KL8-EC
MM8-E
VT05-?

VTO5’S

[trade-in]

Contact BRIER: 214/428-5300

FEDERATED CONSULTANTS INC.

1218 S. Ervay
Dallas, TX 75215

................... 1800200,

N

z

DATA PROCESSING

SUPPLIES
SUPPLIES

SUPPLIES

e

Qume.
alpha

A Avery Label

é

media-mate

NEC
AG

1

i
iy

M)
!

p

Authorized Distributor, Scotch Brand

Information Recording Products

Disc Cartridges, Diskettes, Disc Packs

Magnetic Tape, Digital Cassettes, Data Cartridges

Data Binders, Printout Filing Systems
Magnetic Media Filing Systems

Hytype Il & Hytype |
Print Wheels & Ribbon Cartridges

Ribbon Cartridges
Print Wheels

Continuous Business Forms
Programmer Coding Forms, Flow Chart Pads
Printout Filing Systems

C Data P ing Tabulabel:
Media Labels for Diskette, Cassette

Printer & CRT Stands
Storage Cabinets

Spinwriter Ribbon Cartridges
Print Thimbles™

Print Wheels

Genuine IBM Diskettes

CALL OR WRITE FOR A FREE CATALOG

ALPHA COMPUTING SUPPLY, INC.

9625 Mason Avenue, Chatsworth, California 91311

(213) 882-9818

248
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ELECTRONIC

ENGINEERS
We have over 50 years experi-
ence in placing professionals in
allengineering disciplines witha
special emphasis on electronic
professionals. Your career move
should be an A-1 priority. Work-
ing with professionals can in-
sure that. Your skills are our
trade at Nationwide.

NATIONWIDE BUSINESS
SERVICE

145 State St., Suite 310
Springfield, MA 01103
“in Our 43rd Year"

THE
ACCESS
GROUP, INC.

Career opportunities available nationwide for eng|
neering professionals skilled in design. develop
ment and manufactunng Confidential search
conducted by degreed engineers Positions fee
pad Free resume service

Call or write for a free career salary guide

Northeast 179 Allyn Street
Hartford. CT 06103
(203) 5279107
NY/MId-Atl/SE Box 3267
Stamford. CT 06905
(203) 356-1166
SW/West/Mid-west P O Box 18202
Las Vegas. NV 89114
(702) 731-2097

Affiliate offices in 120 cities nationwide

MINI-MICRO SYSTEMS/June 1981
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SOUTHEAST
A Our 12 Offices in NC, SC, GA and FL§
specialize in Control Systems, In-
\ strumentation, Electronic Design,and §
Engineering positions from 18 to 40K.
Aggressive, confidential. Fee-Paid§
service. Send resume to Ted F. McCul-
\ loch, BEALL PERSONNEL P.O. Box
5042, Spartanburg, SC 29304.

MSEE
Software

Hardware
BSEE

If you have 1 or more years exper
ience in any of the following areas
Electrical Electronic, Analog-Digital
Ciruits, Systems Design or Devel
opment, Mini-Micro Processors
Project, Process, Test Controls or
Instrumentations and possess a
BSEE and or a MSEE and would
like your career handled by a ser
vice that specializes exclusively
in Electrical Engineers on a nation
wide basis then send your resume
in confidence to

SOUTHERN ENGINEERING SERVICES
P.0. BOX 2045
SARASOTA, FLORIDA 33578

“A PERSONAL SERVICE FOR
ELECTRICAL ENGINEERS”

DO YOU KNOW YOUR OPTIONS?
CAN YOU AFFORD THE LUXURY OF NOT KNOWING?

As a Professional you must know all your options, as an in
dividual this should be equally important.

Working as a professional engineer or scientist, not knowing
can be very costly—certainly, on a personal level the price
tag is just as high!!!

1. Can you afford to miss career opportunities?
2. Can you afford current as well as future financial demands?
3. Do you have to give up on that better life style?

THE ANSWERS ARE OBVIOUSLY NO!!!

If you're tired of **“Not Knowing'' than send us your resume or
fill out the coupon and ask for our Career Opportunity
Questionnaire—TODAY!!

SEND IT TO:

| T. R. FREEDMAN ASSOCIATES

| 5 RIDGE ROAD

| DOBBS FERRY, NEW YORK 10522
I (914) 693-4242

| NAME

: ADDRESS

| cITy STATE

| vEL#HOME OFFICE EXT

| CURRENT POSITION
| cURRENT SALARY
| AREA OF SPECIALIZATION
| | HAVE NO RESUME PLEASE SEND OUTLINE FORM O

I
|
|
|
|
|
|
ZIP |
|
|
|
I
|
|
|
I

Telephone Peggy Gordon, 203-327-6772 to place your recruitment/classified.ads.



NMR IMAGING AT IGC

Participate in a high priority, privately funded R&D
project with near term commercial applicationsin a
company known for its technical leadership in
supelf'conductors and magnets. Positions are avail-
able for:

NMR SPECIALISTS

Experimental group leader and scientists with de-
monstrated records of electronics expertise either
on-job or in graduate work. Candidates selected
must have an advanced degree in Experimental
Science. Experience in NMR and on-line computer
operation would be helpful but is not essential.

SYSTEMS ANALYSTS-MINI COMPUTERS
These positions will provide the selected candidates
with an exciting opportunity to be involved in the
development of a real time computer based imaging
system. Requirementsinclude adegree in Computer
Science, E.E. or Physics with hands on experience
interfacing data collection and/or display with mini
computers. System level programming experience
in popular mini-computers is a must.

We offer an interesting, stimulating and challenging
environment with good salaries and growth poten-
tial. We are located near Albany, New York conven-
ient to the Adirondack and the Vermont mountains.
Please submit your resume and salary objectives to:

ADMINISTRATIVE DEPARTMENT
INTERMAGNETICS GENERAL CORPORATION

P.O. Box 566
Guilderland, New York 12084

AN EQUAL OPPORTUNITY EMPLOYER
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/,,/// CHALLENGING CIVIL SERVICE POSITIONS AT 7
% ROBINS %
72 AIR FORCE BASE %,
2 GEORGIA %
/v
y IN THE FOLLOWING AREAS: :/
2
7 e ELECTRONIC WARFARE SYSTEMS 2
7% * RADAR SYSTEMS 2

% © COMPUTER CONTROLLED WEAPONS SYSTEMS
® DIGITAL AVIONICS SYSTEMS

® AUTOMATIC TEST EQUIPMENT

e OPERATIONAL FLIGHT PROGRAMS

® COMMUNICATION-NAVIGATION SYSTEMS

AN

~

Robins AFB is Georgia's largest employer and borders Warner
Robins, Georgia. Middle Georgia offers high quality living at a
moderate cost. Itis an ideal location for a variety of outdoor activities
with an average temperature of 65 degrees and an average yearly
rainfall of 46.3 inches. Nearby facilities provide for fishing, hunting,
golf, tennis, boating, and other leisure activities. With Atlanta just
Z 100 miles ta the north, professional sports and **big city’’ civic and
cultural events are within easy reach. Salary range: $15,947 to
$26,951. Excellent fringe benefits including relocation assistance.
Applicants should have a degree or be a registered PEand bea U.S.
citizen. All qualified applicants will receive consideration without
regard to race, color, sex, national origin, age, marital status, non-
disqualifying physical handicap, or political affiliation. Reply in con-
fidence to; Warner Robins Air Logistics Center/PDCSC, Robins
AFB, GA, 31098. Phone (912) 926-5821 or Toll Free-
1-800-841-9193, Georgia-1-800-342-0570.

VAN,

AT

@W\“
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WED Enterprises is the design and development subsidiary
of Walt Disney Productions. WED's team of “Imagineers"
creates and develops overall concepts for all new theme park
attractions and unique transportation systems. Some of our
immediate openings include:

ELECTRONICS/PROJECT ENGINEERS

Our Electronic Engineering department is seeking Senior
Engineers with a BSEE or Physics degree and 3-15 years of
applied technology and industry experience. Candidates are
invited to contact our Professional Staffing Representative
to set up immediate interviews with the Technical Staff for
in-depth discussions on our broad projects which range from
microprocessor control design to a broad spectrum of sys-
tems level engineering.

SOUND SYSTEMS ENGINEERS

Successful candidates must be practiced in systems design
and documentation with a working knowledge of electro-
acoustic devices. Knowledge of architectural acoustical param-
eters and digital techniques is preferred. At least 3 years
experience in systems design is required. Successful candidates
will design and develop complex audio reproduction systems.

Candidates will find our projects challenging, unique, open to
innovation and supported by an established stable organiza-
tion which in itself is an industry leader —Walt Disney
Productions.

IF YOU MEET THE ABOVE REQUIREMENTS...
IF YOU NEED A CHALLENGE IN ELECTRONIC DESICN...
IF YOU WANT A CREATIVE ENGINEERING ENVIRONMENT...
SEND RESUME TO:

LR,

An Equal Opportunity Employer

WED Enterprises
800 Sonora Avenue
Glendale, CA 91201

N

EMPLOYMENT SERVICE FOR
PROGRAMMERS AND ANALYSTS

National Openings With Client Companies
and Through Affiliated Agencies

Sciertific and commercial applications ® Software development and
systems programming ® Telecommunications e Control systems e
Computer engineering ® Computer marketing and support

Call or send resume or rough notes of objectives. salary. location
restrictions. education and experience (including computers. models
operating systems and languages) to either one of our locations Qur
client companies pay all of our fees We guide. you decide

RSVP SERVICES, Dept. MM RSVP SERVICES, Dept. MM

Suite 700. One Cherry Hill Mall Suite 230, Dublin Hall

Cherry Hill. New Jersey 08002 1777 Walton Road

(609) 667-4488 Blue Bell, Penna. 19422
(215) 629-0595

RSVP SERVICES

Employment Agents tor Computer Professionals

N ¥

Telephone Peggy Gordon, 203-327-6772 to place your recruitment/classified ads.
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COMSFiI..worklng in space

- for the needs of todqy
- and tomorrow

For COMSAT ... what many view as futuristic is
already part of our everyday business and plans.
We offer:

e ORGANIZATION OF THE FUTURE—
a private corporation working directly with
governments, at home and worldwide.

e GLOBAL COMMUNICATIONS
OF THE FUTURE—
satellite communications systems serving over
100 countries and some 400 ships at sea.

e OFFICE OF THE FUTURE—
a partnership venture brings video conferenc-
ing, electronic intra-company mail transfer,
information and more, via satellite to business
and government.

e FACTORY OF THE FUTURE—
computer-aided design and manufacturing
services and systems.

e HOME OF THE FUTURE—
planned home entertainment through direct
satellite relay.

e NATURAL RESOURCES
MANAGEMENT OF THE FUTURE —
advanced satellite technology to provide

natural resource management through prac-
tical conservation and environmental programs.

e RESEARCH OF THE FUTURE—
advanced R&D facilities offering the latest in
communications product technology.

Our rapid expansion has created career
openings in such diversified engineering dis-
ciplines as spacecraft design, signal processing,
power systems, scientific software development
and RF systems.

We offer excellent salaries and benefits, as
well as the challenge of being in the forefront of
high technology.

If you are interested in working with us, send
your resume to:
Senior Employment Representative, Depart-
ment 81-3RC, COMSAT, 950 L'Enfant Plaza,
S.W., Washington, D.C. 20024.

f  COMSAT

AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER.

Telephone Peggy Gordon, 203-327-6772 to place your recruitment/classified ads.
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AVCO SYSTEMS
AVCO PEOPLE
A PRODUCTIVE RELATIONSHIP

The rapidly growing AVCO ELECTRONICS DIVISION is a successful division of the billion
dollar AVCO CORPORATION. AVCO's people have worked on a variety of projects,
including the design and installation of the world’s largest and fastest real-time computer
data acquistion network systems and the largest hierarchal industrial test system.

AVCO ELECTRONICS DIVISION is seeking engineers for various assignments. The varying
nature of projects that we design, develop, and manufacture requires that we find that
effective combination of technical know-how and “hands-on” experience that will get the
job done. AVCO wants to give you stimulating work while producing

quality systems.

SYSTEMS HARDWARE ENGINEERS

State-of-the-art techniques give us an edge in the highly competitive field of
Computerized Control and Data Acquistition. AVCC has immediate openings for
systems engineers with three years experience in digital logic design and
mini-computer interface.

A BSEE is required as well as experience in writing proposals to technical
specifications and estimating engineering cost.

SYSTEMS SOFTWARE ENGINEERS

State-of-the-art techniques are required by our customers who need |
custom systems for their application. We need people with two or more
years of experience in scientific applications.

Requires a degree in electronics, mechanical engineering, physics,
or math and a background in FORTRAN and assembly languages.
Programmer/Analysts need experience in real-time process control
systems. Distributed processing experience on DEC and MOD- {

COMP equipment is desirable. L i

COME TO THE CITY BETWEEN THE MOUNTAINS AND THE RIVER
AND LIVE IN AN UNBEATABLE SUNBELT COMMUNITY WITH MULTI-
RECREATIONAL AND CULTURAL DIVERSIONS.

FOR CONSILCERATION, CONTACT THE PERSONNEL MANAGER:

UAVCO

ELECTRONICS DIVISION

4807 Bradford Drive
Huntsville, Al 35805

Telephone:(205)837-6500 or (800)633-7202

Telephone Peggy Gordon, 203-327-6772 to place your recruitment/classified ads.
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@ Technical Writer
® Printed Circuit Board
Designer

Call Ed Larsen, collect at
602-994-6821. Or send resume
in confidence to Motorola, Inc.,
MOS Integrated Circuits Division,
P.O. Box 20903, Phoenix, AZ 85036,
Department M26.

JWW
MOTOROLA INC.

MOS Integrated Circuits Division
An Equal Opportunity/Affirmative Action Employer




JOIN A PRIVATELY OWNED COMPANY
THAT CONTROLS ITS OWN DESTINY!!!

SENIOR ANALYIST/PROGRAMMERS

We have begun installation of what will be the largest privately
owned satellite based data communications network arm of Data
Communications Corporation, isn’t just waiting for the future...we
are working in it now!

We are currently seeking several highly motivated Senior Analyst/-
Programmers with significant IBM 3270 protocol experience. This
position entails the designing and implementing of protocol
drivers and emulators for the 3270 and other devices. The software
will operate at the character level on microprocessor or minicom-
puter equipment, and will be implemented in a structured higher
level language.

Enjoy the lower cost of living in the sunbelt along with no state
taxes. CYLIX offers a competitive benefits package, excellent
salary, profit sharing plan, and an outstanding career growth
opportunity.

If this sounds like you, please send complete resume with salary

i
i
i
i
i
i
]
i
i
i
i
|
4

ENGINEERS/
MANAGERS

As one of the nation's most
respected recruitment firms
for high technology indus-
tries. we can offer you a wide
variety of opportunities. all
fees. Inteiviews. and. relo-
cation paid by our many na-
tional client companies

Some of our most pressing
client company needs follow

Sufiware Engineers. all levels
10 $47.000

Hardware Engineers  all levels
to $45.000

Quality Engineers. Electronics
to $37.000

Manufacturing Engineers
to §$35.000

Our clients include many of
the “'big name " and smaller.
fast growing companies in
the commercial. scientific.
and defense industries. with
a specialization in the mini
and micro computer fields

Dick Ray

requirements or call: Career Consultants

540 Meadow St. Ext.
Agawam, MA 01001
413-789-0907

J. Bellefeuille
(901) 761-1177

CYLIX

855 Ridge Lake Blvd.
Suite 101
Memphis, TN 38119

PA/N.J. & NATIONWIDE
Over 500 companies seek our pro-
fessionals with skills in TELECOM-
MUNICATIONS, HARDWARE/-
SOFTWARE, SYSTEMS ANALYSIS,
PROGRAMMING, DIGITAL/ANA-
LOG DESIGN & SYSTEMS ATE. Call
collect (609) 771-6900/Resume
ROGERS & KING
2500 Rt 1
Lawrenceville, N.J. 08648

)-(_(D.()-D-_()-(D.(_().()-().(D-(’q

s

s i SR

THINKING OF A MOVE?

If you're considering making a move, Career Opportunities can bring your qualifications to the at-
tention of the top companies, nationwide, with engineering needs.

As a service to our readers, a new section, Situations Wanted is now available. Simply fill out the
following form (all information strictly confidential) and return with your pre-payment of $20.00 to:

Peggy Gordon
Mini-Micro Systems
Suite 307
P 1200 Summer Street
Address Stamford, CT, 06905
City State Zip

Home Phone
PLEASE PRINTYOURCOPY CLEARLY

You will be assigned a Box No.
and all responses will be mail-
ed to you immdiately. Please
keep your copy to 1 inch (ap-
proximately 30 words).

Telephone Peggy Gordon, 203-327-6772 to place your recruitment/classified ads.
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Career Opportunities' Mini Applications

PROFESSIONAL SEARCH FOR
ELECTRONICS EXPERTS

As a professional, your time Is valuable. So is ours. We will work
with you to select only those opportunities within the parameters
(position, location, size of company, etc) you set. It Is this
selective use of your time and ours that makes us effective.

THE ADVANCEMENT
STRATEGISTS

Any career change, That's what we're all
especially a move up,
needs a strategy based on a

comprehensive knowledge of the

S i b R L (T 4T I A RN

about at R.M. Norton &
Co., the electromics placement
specialist with a national clientele.

r |
| |
: |
|
| I
| |
: MINI APPLICATION | MINI APPLICATION
I

I

Name | Name
' |
: Home Address City State Zip | Home Address City State Zip
| Home Phone Other I Home Phone Other
|
| Degree Job Title I Degree Job Title
|
| Present Employer Since I Present Employer Since
| _
| CARPENTER CONSULTANTS | R, 0. NORTON & COMPANY, NG
}_ 271 Lincoln Street, Lexington, MA 02173 (617)861-7800 |

ELECTRONIC ENGINEERS ""I ____________

: ;oftwasre I\tAicr%Sys o LY gg& Eroces?orEDesigS;n ................. g.’éﬁl SW ENG|NEERS/SW MANAGEMENT TO $45K

icro Systems Design . - rinciple Eng. Systems ............. SW Design/Systems/Analysis: Real-Time (microsecond level),
| gggsglge s gi& \F;Eggo%l}gg;re Mgr. New Pdts gg& gignal P?oiegs{ng, Elect’\rng Op’ticgl Scann};'lg/Traclfing,UMSulti-
| Design Eng. CMOS/Logic ... .. ..... 39K Chief Eng. Reliabiiity .. ... ....... .. .43K C.‘zf“p”‘g' ’the““’e’ icro’s, Systems Integration. U.S.

Sr.Eng. PTL/CMOS ... .. ... ... 39K Q.C. Manager .................... 50K tHeB

I ImagegProcessmg ................. 37K Many more positions across U.S.

MINI APPLICATION

MINI APPLICATION

Name Name
Home Address City State Zip Home Address City State Zip
Home Phone Other Home Phone Other
Degree JobTitle Degree JobTitle
Present Employer Since Present Employer Since

Noel P. Rice

FIC Inc., P.O. Box 1281
Oak Brook, IL 60521
(312)-887-1220

DP PROFESSIONALS
Programmer/Analysts through Systems/MTS Managers. Salaries from 18K to 55K.
Hundreds of openings in upstate New York and nationally through 118 affiliated
offices.

Mini-Micro Specialists . . .to42K  Systems Programmers . . .to 35K
Sr. Project Mana?ers ....t039K  SystemsManagers...... to 55K
Sr.Software Engineers . . .t0o35K  Programmer Analyst . ...to30K
MINI APPLICATION

Name

Home Address City State Zip

Home Phone Other

Degree JobTitle

Present Employer Since

All fees employer paid. Send resume or call: Rod Brehaut

NIGHTINGALE PERSONNEL CONSULTANT AGENCY
306 S. Salina St., Suite 201
Syracuse, NY 23202
(315) 472-4776

61 Stevens Avenue, Post Office Box 194
Little Falls, New Jersey 07424
(201) 785-9480

Hi-TECH
Search Inc.

@

oo S A ot s ]

DATA BASE SYSTEMS OPPORTUNITIES
BOTH HARDWARE & SOFTWARE

Outstanding positions, available in advance development of com-
munications oriented mini micro systems. Professional organiza-
tion with strong growth record. Individuals to 36K, supervision to
45K. Our 20th year. Contact Norm Brucks by phone, or written
resume, or by informal mini application below.

MINI APPLICATION
Name
Home Address City State Zip
Home Phone Other
Degree JobTitle
Present Employer Since

BRUCKS PERSONNEL CORP.

2541 Monroe Ave., Rochester, NY 14618 (716) 442-5400

Telephone Peggy Gordon, 203-327-6772 to place your recruitment/classified ads.
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REGIONAL SALES OFFICES

BOSTON

John J. Fahey,

Eastern Regional Manager
221 Columbus Avenue
Boston, MA 02116

(617) 536-7780

NEW JERSEY

Joseph F. Fitzhugh,

Regional Manager

262 East Main Street, Room 202
Rockaway, NJ 07866(201) 625-9225

CHICAGO

Clayton Ryder,

Regional Manager

Charles Durham, Jr.,

Regional Manager

15 Spinning Wheel Rd.-Suite 224
Hinsdale, IL 60521

(312) 654-2390

256

LOS ANGELES

Robert Billhimer,

Regional Manager

5670 Wilshire Boulevard
Los Angeles, CA 90036
(213) 933-9525

ORANGE COUNTY

David E. Pearson,

Regional Manager

2021 Business Center Drive
Suite 208

Irvine, CA 92715

(714) 851-9422

SAN FRANCISCO

Frank Barbagallo,

Regional Manager
Sherman Building, Suite 1000
3031 Tisch Way

San Jose, CA 95128

(408) 243-8838

DENVER ENGLAND

John Huff, lan Hardman

Regional Manager Systems International
270 St. Paul Street Dorset House,

Denver, CO 80206 Stamford Street

(303) 388-4511 London, SE1 9LU England
JAPAN (01) 261-8498

Tomoyuki Inatsuki,
General Manager

Career Opportunities
Trade Media Japan Inc. PRSI

R. 212 Azabu Heights Lyrin George A
1-5-10 Roppongi Recruitment Advertising Director
Minato-ku, Peggy Gordon o

Tokyo 106 Japan Recruitment Advertising Manager
Tel: (03) 585-0581 999 Summer St., Suite 307

Stamford, CT 06905
(208) 327-6772
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FOR IMMEDIATE RELEASE

© 1TON ADDS TWO

DAISY WHEEL PRINTERS

LETTER

You can actually see the superior
print quality when you use C. Itoh's
new daisy wheel impact printers.
Besides clear and crisp print char-
acters, you also get the throughput
performance you'e looking for, at
prices never before available to quan-
tity buyers of Daisy Wheel printers.

C. Itoh's Starwriter offers you a
print speed of 25 cps while the Star-
writer I operates at 45 cps. Both
machines incorporate the latest
LSI technology and utilize an
easy-to-change industry standard
96-character wheel. Starwriter
printers are the perfect choice for
multilingual and multi-discipline
applications.

The two Starwriter models also
feature self-test capabilities and a
programmable VFU. You'll be
able to print up to 163 columns on

multiple copies and you can process
paper widths to 381 mm (15"). Both
models are equipped with front panel
indicator lamps and switches.

You can put our printers to work
the minute they're delivered. They're
plug-compatible and meet either the
industry standard parallel interface
specifications or serial RS 232 C with
voltage or current mode capacity.

So if you're looking for perfection

PERFECT.

in printing, let our Starwriters do the
job. All printers are backed by C. Itoh's
warranty and nationwide service
organization. For more information,
contact C. Itoh Electronics, Inc., 5301
Beethoven Street, Los Angeles, CA
90066; Tel. (213) 390-7778. Chicago
Office: 240 E. Lake Street, Suite 301-A,
Addison, IL 60101; Tel. (312) 941-1310.
New York Office: 666 Third Ave., New
York, NY 10017; Tel. (212) 682- 0420.
Dallas Office: 17060 Dallas Pkwy,
No. 108, Dallas, TX 75248; Tel.
(214) 931-0177. Represented

in Canada by Canadian General
Electric.

3% C.ITOH
ELECTRONICS, INC.

One World of Quality
CIRCLE NO. 166 ON INQUIRY CARD




How much do you know about
data communications?

Not enough? Then perhaps you should take a closer look at
MICOM's new one-day Seminar, Data Communications for
Minicomputer Users.

Like many people new to data communications, you
are probably getting started with a minicomputer from DEC,
Data General, or Hewlett-Packard. Whatever your mini-
computer, the MICOM Seminar will help you recognize and
understand the available alternatives to help you send data
most cost-effectively between your remote terminals and
your computer. In layman’s language, we will teach you the
basics of data communications and what all the ‘buzz
words' really mean. You will learn how to eliminate the
effect of phone line ‘glitches’ and how to select the right
modem for your application. You will also learn the ‘tricks of
the trade’, how to get the best out of the telephone com-
pany, and what equipment you will need to keep telephone
line costs to a minimum. In addition, the comprehensive

N0 0VG] D000 herocomptes tr BstsCarmmcstios ™

Data Communications Glossary included with the Seminar
Notes will be a permanently useful reference source.

With more than 2,000 attendees, our 1980-1981

Seminar Series produced an overwhelmirigly positive re-

sponse: “a greatseminar . ..”, “it would be hard to make it s, g

better...”, “the Seminar Notes are outstanding..."”, “I
liked the section on ‘tricks of the trade’. . ."

Our 1981-1982 Seminar Series will cover 50 loca-
tions, starting in September 1981. If you attended a previ-
ous Seminar, you may wish to attend again as a refresher
or send your friends or associates to get the latest informa-
tion in this fast moving field.

Space is limited, so call or write today for our 4-page
Seminar brochure which includes a description of the
Seminar, enroliment information, our 1981-1982 schedule,
and a reply card for registration. We think you will find it a
worthwhile investment for you and your company.

MICOM SYSTEMS, INC. e 20151 Nordhoff Street ® Chatsworth, CA 91311 e Telephone (213) 882-6890 ¢ TWX 910/494-4910
Eastern Regional Sales and Service ® Plaza Nine, Suite 514 e 900 Route 9 ® Woodbridge, NJ 07095 e (201) 750-1120

Regional Sales Offices ° Atlanta (404) 435-2999

Chicago (312) 823-9330 ° Dallas (214) 258-0774

MICOM-BORER LTD. e Bel Court ® 15 Cradock Road e Reading, Berkshire RG20JT, England e (0734) 866801 e Telex 847135
CIRCLE NO. 167 ON INQUIRY CARD
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