


Add a new dimension of speed and 
reliability to your minicomputer with 
economical, high-capacity 
BULK MEMORY from Dataram. 

The world leader in minicomputer­
compatible disk emulation systems. 
Dataram's wide range of disk 
emulations - twice as many 
minicomputer interfaces as anyone 
else! - - brings the proven performance 
of BULK MEMORY to your 
application requirement. 

Dataram's BULK CORE and 
BULK SEMI systems operate at speeds 
which are orders of magnitude faster 
than the mechanical disks which they 

replace, and do it with the reliability 
inherent in all-electronic devices. 
What's more, BULK MEMORY 
provides up to 8.0 MB in a 15~" 
chassis, and offers dual-port capability 
to enable BULK MEMORY to be 
shared by two host minicomputers. 

If you have a minicomputer and are 
looking for a way to get more for your 
storage dollar, Dataram has a 
BULK CORE or BULK SEMI system 
ready to work for you. If your 
minicomputer is not listed below, tell 
us about it. We'd like to add your 
name to our growing list of 
BULK MEMORY users. 
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Innovation 
comes first with 
Tl's 780 Series. 

------- -- - -~- --~ r:------- --- -~ 

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

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

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

- = - ,__ ~ --

applications. 
Imagine data terminals that 

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

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

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

780 Series offers you innovation at 
it's best. 

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

Supporting Tl's data terminals 
is the technical expertise of our 
worldwide organization of factory­
trained sales and service represen­
tatives, and TI-CARE t, our 
nationwide automated service dis­
patching and field service manage­
ment information system. 

For more information on the 
780 Series Electronic Data 
Terminal Family, contact the TI 
sales office nearest you or write 
Texas Instruments 
Incorporated, P.O. Box ~o 
1444, M/S 7884, Hous- ur 
ton, Texas 77001, or 
phone (713)373-1050. 

~ put computing 
within everyone's reach. 

T EXAS INSTRUMENTS 
INCORPORATED 

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd. , Richmond Hill, Ontario L4C 5G4, (416) 884-9181. In Europe, write Texas Instruments, MIS 74, B.P. 5, 
Villeneuve-Loube t, 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 t Service Mark of Texas Instn:ments Copyright © 1981, Texas Instruments Incorporated 
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theDSD880. 
A DEC®-compatible disk system combining eight-inch Winchester and flexible disks. 

For DEC users who need more capacity and perform­
ance than a dual RX02, the DSD 880 now offers a 
more cost effective alternative than a dual RL01. 
• significantly lower initial and total life-cycle costs 
• the reliability of a Winchester, with 7.5 Mbytes, 

emulating RL01 
•the removability of a flexible disk, with 1 Mbyte, 

emulating RX02 
•valuable saving in rack space (5W' vs. 21" 

for dual RL01) 

•built-in bootstrap eliminating the need for an 
expensive DEC bootstrap board and saving a 
backplane slot 

•one half-quad backplane slot vs. two quad boards for 
the RLV11 

•versatile interface card for easy integration with any 
LSl-11 backplane, unlike DEC's RLV11 interface that 
needs a special backplane and cannot be used with 
the VT 103 terminal 

Compare for yourself and see why nothing 
• unique "hyperdiagnostics" enabling fast and 

easy troubleshooting to the modular level 
L!~~.-~Vh~~"-' compares to the DSD 880. 

The lntelllgent Alternative to DEC Disk Systems 

To get more information on the DSD 880, call or write: 
Corporate Headquarters: Western Region Sales: Eastern Region Sales: 
2241 Lundy Avenue 2560 Mission College Blvd ., Suite 108 51 Morgan Drive 
San Jose, CA 95131 Santa Clara , CA 95050 Norwood, MA 02062 
Tel : (408)946 -5800 Tel (408) 727-3163 Tel : (617) 769-7620 
TWX: 910-338-0249 TWX 910-338-0249 TWX: 710 -336-0120 

International Sales: 
Australia: Melbourne (03) 543-2077, Sydney (02) 848-8533; Canada (416) 625-1907 ; Denmark 01 / 83 34 00; Finland 90 / 88 50 11 ; France 03 / 956 81 42 ; 
Israel 031298783; Italy 02 / 4047648; Japan: Osaka (06)323-1707, Tokyo (03)345-1411 ; Netherlands 020145 87 55; New Zealand 4/ 693-008; Norway 02178 

9460; Sweden 08 / 38 03 70; Switzerland 01 1730 48 48; United Kingdom 01 1207-1717; WestGermanyandAustria(089)1204-0. 

"'Registered trademark of Digital Equipment Corporation . 
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Three new Wincheste r-disk drives from 
Shugart Associates offer as much as 10M 
bytes in a minifloppy-sized package (see p. 
107). Cover art by David Jensen, designed by 
Ga il Tavares, courtesy of Shugart 

Page 120 Details of new Ontrax positioner. 
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FEATURES 
84 WINCHESTER MARKET SHIFTS TO 5114-IN. DRIVES . 

intra-technology battle is beginning, and smaller is better. 

107 SMALL WI NCH ESTERS PACK BIG CAPACITY 5 V4 -in. 'Migid ' 
drives stress ruggedness and flexibility. 

111 10 V2-IN . EAGLE CHALLENGES BIG WINCHESTERS 
drive provides high performance for 32-bit superminis. 

Fujitsu's new 

120 POSITION I NG A NEW WI NCH ESTER Ontrax 's digital actuator 
mechanism improves accuracy while reducing cost. 

133 TO STREAM OR NOT TO STREAM OE Ms need detailed 
knowledge to answer the small-disk backup question. 

141 AN ANSI-STANDARD WINCHESTER CONTROLLER 
lnterphase 's woe 2880 makes solo-source disk selection unnecessary. 

151 MATURITY MARKS FLOPPY MARKET . . price competition 
characterizes a business once typified by performance leapfrogging. 

167 AN OVERVIEW OF THE CPIM SOFTWARE MARKET . a look at 
what 's available for this popular personal-computer operating system. 

173 EXPLORING NEW DESIGNS IN VIDEO DISPLAY TECHNOLOGIES 
CRTs will be a major medium for the rest of this century. 

178 QDMS BRINGS DATA MANAGEMENT TO THE MASSES 
by performing as well as larger and more costly systems. 

MINI-MICRO WORLD 

13 HONEYWELL TRIES AGAIN TO CRACK SUPERMINI MARKET . 
32-bit machines pick up in areas where 16-bitters are marginally competitive. 

18 WANG ROUNDS OUT WP LINE WITH STAND-ALONE WANGWRITER 
providing some competition for IBM 's Oisplaywriter. 

23 Tl GOES 'FULL LINE ' WITH THE OPTI 940 ... and becomes a more 
formidable contender with its first CRT display terminal. 

24 ROTATING MEMORY SYSTEMS JOINS MICRO-WINCHESTER RANKS 
. with the first such devices to use a rotary actuator head positioner. 

26 IMI ENTERS 5 V. -IN . MARKET WITH THIN-FILM WINCHESTER . 
incorporating a technology other vendors have avoided. 

30 5 114- IN . WINCHESTERS EXPECTED TO IMPACT 8-IN . DRIVE MARKET . 
partially as a result of a set of well-defined controller standards. 

51 ACCESS TRIES TO SORT OUT CHAOS IN SOFTWARE MARKET . 
by publishing software from independent authors. 

60 BOOMING VENTURE CAPITAL FOSTERS MORE START-UPS .. 
venture capitalists show more interest in high-technology companies. 

69 SYSTEMS DESIGNERS STRIVE TO MAKE SOFTWARE FRIENDLY 
textbook stresses human factors in software design 
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59 BOX SCORE OF EARNINGS 
79 EDITORIAL 
80 LETIERS 

186 NEW PRODUCTS 

187 NEW SYSTEMS 
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242 CAREER OPPORTUNITIES 
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lrei1kpain11 
HIGH-END PROCESSOR IN DEVELOPMENT AT DATA GENERAL 

A sibling of Data General Corp . 's MV / 8000 32-bit minicomputer is reportedly in advanced 
testing at the company's R & D facility in Research Triangle Park, N.C. Industry sources say 
there are several working prototypes of a computer-code named FHP. The name stands for 
Fountainhead Processor, after the company's basement apartment in Westboro , Mass ., where 
the project began five years ago . There is also a working operating system and some data base 
software. FHP is believed to have been the initial high-end entry for the company, but its 
complexity slowed ambitious development goals , and the MV / 8000 was introduced first , even 
though FHP's development started nine months earlier. 

FHP is an advanced-architecture, multiple-CPU computer with a new instruction set that is 
not based on that of earlier Novas or Eclipses . It can, however, emulate those instructions to 
maintain some level of compatibility at the price of performance degradation. There is no 
implicit word length, because FHP is bit-addressable in a range from one to a virtually 
unlimited number of bits . The number of bits used is determined by individual compilers , so 
that a 16-bit wide Eclipse system can be emulated. FHP may mark Data General's first move 
away from traditional minicomputers; it may compete with low-end mainframes and its 
performance is expected to open new markets for the company in distributed data processing 
and commercial transaction processing. FHP's estimated price is at least $500,000, and its 
hardware is said to be similar in complexity to that of the IBM System/ 38. 

The company has used off-the-shelf compiler components, including code generators and 
parsers . Hundreds of man-years are believed to have gone into the software development. 
Although the product is not yet complete, there are no technical barriers; unrealistic 
completion goals are said to have delayed its introduction. 

A Data General spokesmen declined comment on FHP development. 

16-BIT µP FAMILY SEES FIRST SILICON, GETS SECOND SOURCE 

First wafers of the NS16032 16-bit µp came off the line at National Semiconductor 's Salt 
Lake City plant in mid-December and are now undergoing evaluation and debugging . The 
complex, 84,000-mil2 die is the first of the MS16000 family of CPUs and peripherals that will 
stretch from a minimum low-cost system to a 16M-byte powerhouse that features mainframe 
computer-processing power. The company expects the 16032 to be ready for customer 
sampling by June. 

At the same time, National announced an agreement with Fairchild Semiconductor , 
Mountain View, Calif., to second source the NS16000 family. The nonexclusive agreement 
covers only masks and design rules , with each company using its own high-density MOS 
process. National's part of the exchange involves the NS16032 CPU and systems-oriented 
devices; Fairchild will cover the dedicated-peripheral circuits . Both firms will develop a joint 
program to design future 16000 products . A source at National says Fairchild was chosen for 
its strong manufacturing capability and parent company Schlumberger's known 
commitment to R & D. The agreement, however , does not preclude National from picking 
another U.S. source. The company is also planning on another European source in addition to 
Eurotechnique and several in Japan. 

NETWORK-CONTROL SYSTEM WILL DEBUT AT INTERFACE 

Moving to catch up with the competition, Codex Corp. plans to announce its first 
programmable network-control system at the Interface data communications show next 
month. The system will, among other functions, gather statistics on network performance, 
thus enabling network managers to spot equipment and line failures before they occur . 
Powering the system will be an Eclipse S-140 minicomputer made by Data General Corp . 
Codex already has a network control system in its product line, but that system is har d­
wired. Arch-rival Paradyne, Inc., has marketed a programmable system for more than a year . 

SMART WINCHESTER WILL REPLACE !TC'S 2700 

Look for Storage Technology Corp . to market another µp -based " intelligent" Winchester as 
a follow-on to its recently cancelled 2700 series 14-in. OEM drives . STC will continue to 
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support the thousands of 2700s already installed. A source at the Louisville, Colo. , systems 
and peripherals company says the concept of relocating certain applications programs from 
CPU to disk has been proven and will be retained in the firm's next OEM offering. When the 
device will appear, as well as several details of the proposed hardware , is indefinite. 
Reportedly, the new offering will be in the lOOM-byte-and-higher range , and may incorporate 
either 3370/ 80 thin-film technology or conventional 3350-style ferrite read / write heads . 
Also indefinite is whether the drive will use 14- or 8-in . media . 

INTEL FILLS 16-BIT BOARD LINE 

On the eve of introducing a 32-bit µpas the high end of its product line, Intel is moving to 
fill the performance gap in its 16-bit product range by introducing the iSBC 86/ 05 single­
board computer . The new member employs an iAPX 86/ 10 µp and an optional iSBC 337 
multimodule numeric data processor that enables performance speeds as high as 110,000 
Whetstones per sec . That's a 67-percent increase over the company's high-end 86/ 12A board , 
but with the tradeoff of less memory and a less sophisticated multitasking executive (iRMX 
88) instead of the full-blown iRMX 86 operating system offered with the 12A. At a single-unit 
price of $1790, the iSBC 86/ 05 is priced between Intel's 8-bit iSBC 80 series boards , which 
start at $560, and the high-end 86/12A, which sells for $2620. License fee is $2000, 
considerably lower than the $7500 charged for iRMX 86, and it's even lower than the $3000 
iRMX 80 software offered with the iSBC 80 series. 

CINCOM TO OFFER TRANSPORTABLE DEVELOPMENT SYSTEM 

Look for Cincom Systems, Inc ., Cincinnati, to offer a minicomputer version of its Series 80 
Mantis applications development system, which currently runs on mainframes . Mantis uses 
a high-level, English-like language. Programmers can create screens and files on-line, write 
programs, test and debug applications , document systems and place systems on security 
menus . The first minicomputer version, which is more than a year away, will run on Digital 
Equipment Corp . 's VAX superminis . The company claims Mantis decreases post-installation 
software changes, because users can tailor applications as they write them. Mantis may also 
provide a high level of software transportability between a variety of minicomputers , a 
company spokesman says . 

START-UP NOVELL UNVEILS NEW PRODUCTS 

An Orem, Utah, start-up called Novell Data Systems this spring will introduce a 150-cps 
matrix printer and three as-yet-unnamed Z80 and CP/ M-based business systems. Initial 
offerings include the Image 800 stand-alone printer, which will sell for approximately $8000, 
including a CRT, two floppy-disk drives and a printer . The firm will also introduce two 
communications-oriented systems that will implement the company's Novell-Net protocol 
under M68000 control. 

RANDOM DISK FILES 

All Caldisk floppy-disk production facilities in Anaheim, Calif., have been shut down and 
relocated to Provo, Utah, headquarters of parent company Billings Computer Corp .... Look 
for a line of single- and double-sided, 100-tpi , 5~-in . floppy drives with lead-screw actuators 
to be unveiled by Caldisk at this year 's National Computer Conference. Also under 
consideration is a 3-in., double-sided, reversible (single-head) floppy-disk drive, and either a 
5~ - or 8 -in . Winchester . The company will decide which fixed-disk drive to use by the end of 
the second quarter . 

The first of a series of " extended" 14-in. Winchesters, an 80M-byte Marksman drive, will 
appear at the Century Data Systems' booth at NCC . .. Meanwhile, Storage Technology Corp. 
is moving to ensure a healthy supply of oxide-coated Winchester media by partially funding 
Media Technology Corp., a Sunnyvale, Calif., start-up. The new firm will produce 3370-caliber 
14-, 8- and 5~-in. disks for both STC and outside customers . First product can be expected by 
year-end . 
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Megatek's new Whizzard 6250 raster 
system makes advanced computer 
graphics more economical than ever 

And our new system introduces you 
to low-cost, FORTRAN-based WAND 
software. 

... for an added dimension in 
process control . 

You can define your image in a 
4096 x 4096 virtual space, with 
up to eight colors. 

The Whizzard 6250 harnesses the 
power of Megatek technology for your 
business applications ... 

... and wherever a visual presenta­
tion makes data easier to understand 

Real-time dynamics enable you to pan 
throughout this space, then zoom 
in with true scaling for added detail. 

... for new flexibility in architecture 
and drafting . 

So imagine yourself at the Whizzard 
6250 keyboard . Computer creativity 
has never been so affordable . 

Imagine .. . all this technology for far less 
than you imagined. 

At Megatek, we strive to set 
the standards for technology in 
computer graphics. Now we've 
set a new standard for value, too. 
Introducing our new Whizzard 
6250 system . 

It gives you graphics power 
you would expect from Megatek . 
For far less than ever before . 
You get the drama of full raster 
color High resolution. Sophis­
ticated dynamics implemented in 
hardware. Local vector memory. 

MINI-MICRO SYSTEMS/February 1981 

Double buffered bit planes . And 
the performance of advanced 
digital vector generation . Plus an 
RS-232 interface, standard . 

The 6250 has its own version 
of easy to use WAND software 
It's upward compatible to WAND 
7200 , software for our family of 
advanced systems and terminals. 

L\!~\l.EC. 
MEGATEK CORPORATION 

CIRCLE NO. 5 ON INQUIRY CARD 

The new Whizzard 6250 is the 
perfect starter system for end­
users . OEM configurations are 
available too . Imagine all the 
possibilities . Better yet, write for 
all the facts . Megatek Corporation , 
3931 Sorrento Valley Blvd ., San 
Diego , CA 92121. 714/455-5590 . 
TWX 910-337-1270 . Megatek 
International/Eu rope 11 
Woudstraat , 4031 JA lngen, 
The Netherlands. Telephone: 
31 3443-2800. TWX 70619. 
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Ask the people 
who made your system. 

Maxell Floppy Disks are either expressly specified or recom­
mended by many major disk drive manufacturers. We're also 
relied upon by a growing number of 8" and 5%" Floppy Sys­
tem owners. They find our Floppy Disks do everything possible 
to bring out the maximum performance of their systems. And 
they find our disks do this consistently. 
Are we better than others? Will a box of ten Maxell Disks 
always contain ten disks that produce high performance 

results every time? We think so. We certify each one. We 
maintain extraordinary quality control. So they all meet or 
exceed the most critical industry standards. 
But please ask the manufacturer of your system to double 
check our recommendation. See your computer products 
supplier. Or write to us for more information. We recommend 
dealers write to us about the opportunities Maxell Business 
Products offer. 

maxelt 
BUSINESS PRODUCTS DMSION 

Maxell Corporation of America, Business Products Division, 60 Oxford Drive, Moonachie, N.J. 07074 Tel: (201) 440-8020 

CIRCLE NO. 6 ON INQUIRY CARD 





10 

TI Announces E 
aGro"W"in 

Introducing the new 
DS990 Models 7, 9 & 
29 with fixed and 
removable disk 
storage. 

If you're looking for 
ways to get more out 
of your computer 
systems, Texas 
Instru­
ments 
has got 
some great 
things in 
store for 
you. Introduc­
ing the new 
members 
of our 
DS990 
family-the 
DS990 Models 7, 
9 and 29. Powerful computer 
systems that put the bite on 
disk storage costs. 
New disks for easy 
back-up. 

Flexibility is not forgotten 
at TI. That's why each of these 
new DS990 computer systems 
feature disk storage systems 
with both fixed storage and a 
removable cartridge. Fixed disk 
storage allows easy access to 
day-to-day information, while 
removable cartridge disks let 
users change information when 
needed. The removable car­
tridge disk also provides users 
with a safe, easy, and inexpen­
sive way to back-up information 
without purchasing another disk 
drive or magnetic tape drive. 

Both the DS990 Models 7 

and 9 combine 
these disks with the 

power and field-proven reli-
ability of Tl's 990/10 CPU. The 

DS990 Model 7 provides 16 
fixed and 16 removable meg­
abytes of disk storage. For 
greater storage capacity, the 
DS990 Model 9 includes a 
disk drive with 96 meg­
abytes of storage - 16 
removable and 80 
fixed. Should you 
need it, a second 
identical disk can 
be added to either 
sys tern on the same 
controller for add­
itional storage. 

The 
DS990 Model 
29 features a new, 
low-profile, 60-inch 
cabinet and offers the 
processmg power 
of Tl's 990/12 CPU 
- the strongest 
central processing 

unit ever developed for a DS990 
computer system. With one disk 
drive, the Model 29 provides 96 
megabytes of storage - 16 
removable and 80 fixed. And you 
can double your capacity by 
adding a second drive on the 
same controller. 
New members of a 
proven family. 

The DS990 Models 7, 9 and 
29 fit right into the DS990 com­
puter family. So you can upgrade 
your system at any time with a 
minimum of cost and effort, 
they're upward-compatible with 
the other members of the DS990 
family- from the microcompu t­
er - based Model 1 to the highly­
advanced Model 30. 
With proven 
software. 

As members of Tl's versa­
tile DS990 family, the new 
Models 7, 9 and 29 are available 
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xtra Storage for 
gFamily. 

with proven software, including 
COBOL, BASIC, FORTRAN, 
RPG II and Pascal. They also 
have valuable time-saving 
software utilities, including a 
powerful data base management 
system with query and report­
generation facilities as well as 
TIFORM, Tl's uniquely efficient 
screen-formatting language. 
Word processing software is also 
now available to let these sys­
tems perform a wide variety of 
office-oriented tasks. 

With our communications 
software and hardware, these 
new systems will easily fit into 
your existing distributed pro­
cessing environment. IBM 
3780/2780 batch communica­
tions as well as 3270 interactive 
communications let our systems 
talk to other systems whenever 
information needs to be shared. 
Worldwide service 
and support. 

Every member of our 
DS990 family is backed by an 
extensive service organization 
with field locations worldwide. 

Our customer representatives 
are skilled professionals with 
technical educations, formal TI 
equipment training, and in-field 
experience. 

As a TI customer, you can 
take advantage of a wide variety 
of service and maintenance 
plans so you can pick the plan 
that meets your business 
needs. 

By dialing our Customer 
Support Line, for example, you 
can talk directly with a selected 
staff of senior engineers and pro­
grammers at our computer 
headquarters in Austin, Texas. 
So your questions can be 
answered quickly and directly. 

Also among our varied ser­
vices are fully staffed Education 

and Development Centers in 
Austin and Chicago, which pro­

vide a wide variety of classes on 
the use of TI computer hard­
ware and software. We even 

offer special classes 
designed for the needs of our 
OEMs. 

For more information about 
our new DS990 Models 7, 9 and 
29, contact the TI sales office 
nearest you, or write Texas 
Instruments Incorporated, 
P.O. Box 1444, M/S 7884, Hous­
ton, Texas 77001. In Europe, 
write Texas Instruments 
Incorporated, MIS 74, B.P. 
5, Villenueve-Loubet, 06270, 
France. In Asia Pacific, write 
Texas Instruments Asia Ltd., 
990 Bendeemer Road, Singa­
pore, 1233. 

For fastest response, call 
our inquiry response center at 
1-800-257-7850 (in 
New Jersey, call ~a 
1-800-322-8650). U/ 

Please refer to code 
#101-F. 

Copyright © 1981, Texas Instruments Incorporated 

We put computing within everyone's reach. 

TEXAS INSTRUMENTS 
INCORPORATED 

CIRCLE NO. 8 ON INQUIRY CARD 
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Shugart Associates is the first name in 
low-cost, high quality disk drives. And 
now, Hamilton/Avnet stocks the complete 
Shugart line including the field-proven 
SA1000 Series of 8-inch fixed disk drives 
in 5.3 and 10.7Mb versions. 

The Shugart drives run the gamut of 
application requirements - from the 
SA400/450 sv.-inch single- and double­
sided Minifloppies'", to the SA801R/851R 
8-inch single- and double-sided floppies, 
to the 14.SMb and 29Mb SA4000 14-inch 
Winchester drives. 

Because Shugart designs and builds 
its own floppy read/write heads and 
actuators and controls other key technol­
ogies, they can insure high reliability and 
uninterrupted volume production. So you 
can depend on the utmost in performance 
and consistent availability. 

The complete works of Shugart - in 
stock now at Hamilton/Avnet. Call any of 
our 42 locations today for immediate 
processing of your order and same-day 
shipment. 

SHUGART FROM HAMILTON/AVNET 
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World's largest local distributor with 42 locations stocking the world's finest lines of system components 
SOUTHERN CALIFORNIA 
Avnet. LA (213l 558-2345 
Avnet. 0 C. 1714 754-<l111 
Hamilton. LA ( 13l 558-2121 
Hamilton. O.C. (714 641-4100 
SOUTHWEST 
San Diego 17141 571-7510 
Phoenix 1602) 275-7851 
NORTHWEST 
San Francisco (4081 743-3355 
Portland (5031 635-8831 
Seattle 1206) 453-5844 

ROCKY MOUNTAIN MID CENTRAL 
Salt Lake City (8011972-2800 Kansas City (9131888-8900 
Denver (303) 779-9998 St LOUIS 1314) 344-1200 
Albuquerque (505) 765-1500 GREAT LAKES 
NORTH CENTRAL Cleveland 1216) 831-3500 
Chicago (312) 678-6310 Day1on (513) 433-0610 
Minneapolis (6121 941 -3801 Detroit 1313) 522-4700 
Milwaukee (414) 784-4510 lndia"apol1s (317) 844-9333 
SOUTH CENTRAL NORTHEAST 
Dallas 1214) 659-4111 Boston 1617) 273-7500 
Houston \1131 780-1771 Syracuse 13151 437-2641 
Austin 15 2) 837-8911 Rochester 1716) 475-9130 

CIRCLE NO. 9 ON INQUIRY CARD 

METROPOLITAN 
Long Island (516~ 454-6060 
Connecticut (203 797-2800 
N. New Jersey I 01 I 575-3390 
MID ATLANTIC 
Baltimore 1301) 995-3500 
S. New Jersey 16091 424-0100 
Raleigh 1919) 829-8030 
CANADA 
Toronto (416) 677-7432 
Montreal \5141 331-6443 
Ottawa 16 3) 226-1700 

SOUTHEAST CENTRAL 
Atlanta (404) 447-7507 
Huntsville 1205) 837-7210 
SOUTHEAST 
St. Petersburg j8131 576-3930 
Miami 1305) 97 -2900 
INTERNATIONAL 
Telex 66-4329 
Telephone 1213) 558-2441 
JAPAN 
Tokyo (03l 662-9911 
Osaka 106 533-5855 
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NEWS Mi•i·Mi1r1 Warld 

Honeywell tries again 
to crack supermini market 

When its initial entry into the 
supermini market faltered more 
than 10 years ago, Honeywell 
Information Systems, Inc. , aban­
doned that business in favor of 
mainframe computers. Then in 
1976, the Waltham, Mass., company 
made a second move into the 
minicomputer market with the 
16-bit Level 6, and now has 
reentered the supermini market 
with two DPS series computers 
announced in December. At the 
same time,HIS introduced eight DPS 
16-bit minicomputers, four of which 
can be upgraded to 32 bits, and 
entered the office systems market 
(see "Honeywell enters office 
automation market," p. 17). 

The superminis-DPS 6/92 and 

DPS 6/96-reportedly bear no 
resemblance to the earlier models, 
the 632 and 832, which were 
introduced in the mid-1960s. The 
earlier superminis were part of the 
acquired resources of Computer 
Control Co., a Framingham, Mass., 

minicomputer company. They were 
virtual memory minicomputers with 
segmentation, says Gardner Hen­
drie, a former employee of 
Computer Control and now vice 
president of engineering at Stratus 
Computer, Inc., Na tick, Mass. 

THREE PARALLEL PROCESSORS 

32-bi t 
Memory 

bus 

Cache and 
Memory 

Management 

Central 
Processor 

OPS 6/9X Central Subsystem 

Commercial 
Processor 

Sc1ent1f1c 
Processor 

HIS's 6/92 and 6/96 superminis house three parallel processors, with the commercial and 
scientific processors functioning as "slaves. " 

THE SUPERMINIS: IS NEW TECHNOLOGY NEEDED? 
Some of the pizzazz of high­

performance features and use of the 
latest technologies in superminis may 
be lost on commercial users, who 
seem to care more about whether 
their applications are done than about 
how they are done. Scientific users 
may be wooed by new technologies, 
such as gate arrays, programmable 
array logic (PAL) chips and large 
virtual address space. But Honeywell 
Information Systems, Inc., chose not 
to use those technologies in its new 
32-bit machines. Instead, the compa­
ny focuses on complete software 
compatibility with earlier minicomputer 
products, and is stressing superior 
COBOL performance. HIS might use 
new technologies in future products, 
says Ross Belsen, vice president of 
engineering at HIS's small systems 
and terminals division. 

"Flashy technologies are important 
if they do the job better for users," 
says Efrem G. Mallach, technical staff 
member. But, he adds, there is no 
reason for HIS to use them yet. 

While the superminis from Digital 
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Equipment Corp. and Data General 
Corp. have a total virtual address 
space of about 4G bytes, the HIS 
superminis are set up in much the 
same manner as the IBM 370, Mallach 
explains. The 16M bytes of real 
memory on the DPS 6/96 is backed by 
2M bytes of user address space in 31 
segments. Mallach contends that 
amount is enough for any program. Of 
the 31 segments, 1 s hold as much as 
12BK bytes of information, and 16 
hold BK bytes. 

The DPS minicomputers use a 
transaction-processing monitor, which 
is available separately. "That monitor 
'knows' the sequence of routines, and 
thus does not require gigabyte 
address space that uses a memory 
manager to bring in that information 
on a statistical basis," Mallach says. 

Large virtual memory is not a 
problem with HIS products, adds Hank 
Haugland, manager, Level 6 market­
ing, because HIS already has large 
mainframes installed. "We could grow 
into more virtual memory. (But first) , 
we want to make sure the new 

products are on a very stable 
hardware and software technical 
base." 

HIS is using gate arrays in some of 
its processors for other products. "Not 
everyone has the scale of operations 
for economic production of custom 
gate arrays, " says David Stein , 
executive vice president of the 
Gartner Group. He adds that it is not 
necessary to use array logic to get 
good performance in a small system. 
HIS's Megabus is structured so that 
gate arrays and/or PALS could be 
incorporated without redesigning the 
machine, says HIS's Haugland. He 
explains that there are three 
processor areas on the Level 6 
Megabus. The independent proces­
sors include the arithemetic logic unit 
(ALU), scientific instruction processor, 
commercial instruction processor, 
cache memory and the memory 
management unit (MMU). Peripheral 
processors include mass storage, 
magnetic tape, unit record and disk 
processors. The third area includes 
multiline communications processors. 
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WE WENT 
OUT OF OUR WAY 

TO BUILD YOU BETTER 
MATRIX PRINTERS. 



At Pertee~ we're always looking for new ways 
to make things better. So we teamed up with our 
parent company in Germany, Triumph Adler. And there, 
where advanced engineering and quality control are 
the rule, we found a way to make better matrix printers, 
for a better price. 

So what's so good about the rugged and 
dependable P80 and P2 SO? 

An innovative design to facilitate. heavier use. 
A new standard in noise reduction for quieter 

office environments. 
Plus, ballistic heads, stepper motors, and micro­

processor-driven self test, diagnostics, bi-directional 
logic seeking and bi-directional paper transports. 

In addition, there are other extras that don't 
cost extra. Like underscoring and descenders with a 
7 x 9 dot matrix. A clean, snap-in cartridge ribbon. 
And industry standard interfaces. 

Of course, both printers also have a wide 
range of applications with features you'd expect 
to find only in a printer costing a lot more. The 
P80, at 80cps is your answer for bottom-line-low 
cost and rugged reliability. And the P250, at a speedy 
250cps, is your low-cost alternative to a line printer. 

Now if either of our new matrix printers sound 
like something you need now, you'll be happy to hear 
they're available now. 

After all, when Pertee goes out of its way to 
build them, you shouldn't have to go out of your way 
to find them. 
Delivery F.0.8 . Chatsworth, California. For more information, write Pertee 
Computer Corporation, Peripherals Division, 2 I I I I Erwin Street, Woodland Hills, 
California 91367. Or call (213) 996-1333 (Western Region); (603)883-2100 
(Northern Region); or(305) 784-5220 (Southern Region). Reading, England 
734-582//5 / Frankfurt, Germany 395-387/Meudon, France 534-7647/Sydney, 
Australia 449-4400/Tokyo, japan 662-8151/Metro Manila, Philippines 85-42361 
Taipei, Taiwan 769- 1225 /Singapore 293-26301 Hong Kong 543-1772. 

• Perfecting Technology 
~ 



Mini-Miera World 

One reason the earlier superminis 
failed is that Honeywell's budget for 
minicomputer operations was se­
verely constrained. HIS had ac­
quired General Electric's Series 
6000 mainframe business, and most 
funds were diverted into that 
merger. After the merger, the 
minicomputer line was discontin­
ued. Another reason, says Efrem G. 
Mallach, a technical staff member at 
HIS small systems and terminal 
division, is that "Most of the 
applications, markets and price/per­
formance characteristics were close 
to the Series 6000; there was too 
much overlap." 

One observer thinks the market 
of the 1960s was not ready for a 
supermini. "With Computer Con­
trol, HIS had a shot at being one of 
the first supermini companies in the 
mid-'60s, (but) HIS must have 
decided the time was premature for 
a 32-bit machine, which it was," 
says David Stein, executive vice 
president of the Gartner Group, a 
Greenwich, Conn. , consulting firm. 

He adds, "Because of an aging 
(Level 6) product, HIS wants to 
broaden its market. The 32-bit 
computer makes a lot of sense. 
Commercial applications typically 
do not run well on 16-bit machines. 
The 32-bit line picks up in areas 
where 16-bit machines are margin­
ally competitive, and adds new 
markets." Stein does not expect HIS 
to make any quantum jumps in the 
market, but, he says, the new 
products will keep them strong. 

The DPS series includes 10 
models. The low-end models-DPS 
6130, 6/32, 6/34 and 6/38-range in 
memory capacity from 128K to 768K 
bytes, and in price from $28,800 to 
$75,000. All four models have 16-bit 
word lengths . The mid-range 
models-DPS 6/48, 6154, 6/74 and 
6/76, all 16-bit machines upgra­
deable to 32 bits-are priced from 
$72,200 to $175,000. The 6/74 and 
6/76 include cache memory. 

The high-end 32-bit systems­
DPS 6/92 and DPS 6/96-have main 
memory capacity from lM byte to 

HIS's superminis outperform the previous high-end system at three times the speed. 

16 

16M bytes, and range in price from 
$300,000 to $600,000. The 6/92 can 
handle 64 communication lines, has 
a maximum of 4M bytes of memory, 
and 2G bytes of mass storage. The 
6/96 handles 112 communication 
lines, maximum memory is 16M 
bytes, and mass storage is 3G bytes. 
Shipments of 16- and 32-bit models 
are scheduled for first and fourth 
quarters, respectively. 

The mid-range systems that will 
be used in commercial applications 
perform approximately two times 
better than Level 6 models at a 
price about 20 percent higher, says 
HIS's Mallach. He says models 6/30 
through 6/96 include: a 12:1 increase 
in COBOL performance over the 
Level 6, a 14:1 increase in the 
number of work stations, for a total 
of 112, a 32:1 increase in main 
memory from 0.5M bytes to 16M 
bytes, a 40:1 increase in FORTRAN 

peformance and a 300: 1 increase in 
mass-storage capacity from 10M 
bytes to 3G bytes. COBOL and 
FORTRAN statements run three 
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HONEYWELL ENTERS OFFICE-AUTOMATION MARKET 

Honeywell Information Systems, 
Inc., Waltham, Mass., announced its 
entry into the office-automation 
market in December, following on the 
heels of Prime Computer, Inc., and 
other companies. While most compa­
nies offer word-processing systems 
for secretarial needs, HIS is targeting 
professionals and managers. Prime's 
product is also intended for execu­
tives (MMS, June, 1980, p. 16) . 

The HIS products are based on the 
DPS 6 and Level 6 hardware, software 
and peripherals, and combine word 
processing, document distribution , 
data processing and communications. 
The Administrative System/4 shared 

times faster on the superminis than 
on the previous high-end Level 6, 
model 57, and at the same price, 
says Mallach. 

HIS will continue to support its 
existing customer base and market 
the Level 6. "Our worldwide 
customer base represents the 
cornerstone of our future direction. 
Our first priority is on meeting the 
needs of large- and medium-sized 
customers," says company presi­
dent Stephen G. Jerritts. HIS is 
targeting $2 billion in revenues this 
year. 

The company has not incorporat­
ed state-of-the-art technologies 
such as gate arrays or program -
mable array logic chips, as other 
supermini manufacturers have. The 
Level 6 is not hardware­
upgradeable, but software is totally 
compatible, the company claims. 

HIS says it offers an unparalleled 
degree of hardware and software 
compatibility between 16- and 32-bit 
DPS 6 products (see "Is new 
technology needed?" p.13). "The 
16-bit architecture used in Level 6 
products has incorporated several of 
the features normally found in 
32-bit systems. These include long 
memory address, double-word and 
triple-word instructions and an 
expandable Megabus, which is the 
key to field upgradeability and 
compatibility," says James R . 
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resource system software can run on 
DPS 6/30 or DPS 6/32 hardware. It 
supports as many as four CRT 
displays, two letter-quality printers, 
one synchronous communication line, 
1 OM or 26M bytes of fixed- and 
removable-disk storage and disks for 
off-line document filing. Administrative 
System/1 6, runs on the DPS 6/38 or 
DPS 6/48 systems. It supports as 
many as 16 CRTS, six letter-quality 
printers, two synchronous communi­
cation lines and 1 OOOM bytes of 
storage. Prices of the System/4 and 
System/16 are $3000 and $5500, 
respectively, and annual software 
support is $81 o and $1485. Both 

MINIBITS 

products are available this quarter. 
The WP 6 word-processing applica­

tion facility was also introduced. It can 
be used on DPS 6 or model 43 and 
above Level 6 systems, and can be 
combined with any software based on 
HIS's GCOS 6 Mod 200 or Mod 400 
operating systems. That product sells 
for $5000 , and annual software 
support is $1350. WP 6 software 
interchanges and reformats text- and 
data-processing files. 

HIS is targeting Level 6 users in 
government, industry and commercial 
organizations that need office­
automation tools in offices where data 
originate. 

WESTERN DIGITAL OFFERS COMMERCIAL ADA SYSTEM 

Western Digital Corp., Newport Beach Calif., announced what it claims is 
the first commercially available µp that executes Ada high-level language 
programs. Ada-functionally a superset of Pascal-is an effort by the u.s. 
Department of Defense to establish a standard government language. 
Western Digital will run the software on its Ada Microengine, part of the 
company's ME1600 family of µc modules. Ada was developed by 
TeleSoftware, Inc., San Diego, Calif. , which intends to market and publish 
Ada-based software commercially. The initial Ada release, called TS1-Ada, is 
scheduled to be shipped second quarter. It is a subset of the Department of 
Defense's Ada and supports most Ada features , including separate 
compilation, tasks and exceptions and identifier loading. Generics and 
representation specifications will not be included. The host processor is a 
ucsD Pascal system, which houses at least 120K bytes of main memory. Later 
this year, an interpreter will be available for Ada compilation and execution on 
the Motorola 68000 , Zilog z0000 and Intel 8086 16-bit µps. 

HIGHER CAPACITY QUANTUM DRIVE TO BE SHIPPED 

The first upgrade of Quantum Corp.'s 02000 line of 8-in. Winchester-disk 
drives, the four-platter, 40M-byte 02040, is now being shipped from the San 
Jose, Calif., firm in production quantities, say company sources. The drive has 
the same form factor, power requirements and interfacing as Shugart 
Associates' SM- and 1 OM-byte SA 1 oo drives and is compatible with the 
SA 1400 controller announced by the Sunnyvale, Calif., Xerox subsidiary last 
spring . Like other 02000 drives (MMS, November, 1980, p. 14), it uses a 
proprietary torque motor as an actuator with servo information embedded on 
each disk surface . Price for the new model is set at $21 oo in soo-unit 
quantities. 

BAY AREA HOUSING COSTS WILL SOAR 

Housing prices in the San Francisco Bay Area-already among the highest 
in the nation-could go even higher, further compounding the personnel­
recruitment problems facing many firms in the area. According to a study 
sponsored by a business group called the Bay Area Council, the average 
price for a home in San Francisco and surrounding towns could hit $600,000 
by 1990, compared to $109 ,000 today and $25,500 1 o years ago. Nationwide, 
the average price for a home today is $62,000, says the council. One factor 
contributing to the jump in prices, the report notes, is a Bay Area housing 
shortage. Now estimated at 65,000 units , the shortage will reach 350,000 by 
1990 if trends continue, says the Council. 
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Mini-Miera Warld 

Pompa, vice president and general 
manager of HIS's small systems and 
terminals division. All DPS 6 models 
operate on the GCOS-6 operating 
system, which also is used in Level 
6 systems. 

System compatibility is the 
strongest point of the DPS 6 in 
distributed data-processing applica­
tions. Users "want to be able to put 
a $30,000 system in a small location, 
a $300,000 system in a larger one, 
and run the same programs 
bit-for-bit on those two systems and 
everywhere in between," says 
Mallach. 

The superminis can be used in 
both commercial and scientific 
applications, and include two 
processor boards for each applica­
tion . Two boards with cache 
memory and a memory­
management unit, plus an extended 
Megabus connector board are 
standard. Bus throughput is 13M 
bytes per sec., twice previous 
throughput rates. No emulation 
modes are required to execute 
32-bit functions. HIS has added 
32-bit registers to the 16-bit 
registers resident in the system to 
allow 16-bit software to run on the 
32-bit systems with no change. 

"It's interesting that you can pull 
(0ut) some boards on the 16-bit 
machine and make a 32-bit machine. 
That's not a bad deal," says Ed 
Zander, manager of general 
systems marketing at Data General 
Corp., Westboro, Mass. Any 
controller from a HIS 16-bit 
minicomputer can be plugged into 
the 32-bit bus without adapters, 
multiple buses or duplicate control­
lers, Mallach says. Zander believes 
the DPS series is a "repackage" of 
the Level 6, but he says the 
high-end DPS computer is a 
"reasonable performer." He admits 
that HIS is a formidable competitor 
and that it has a lot more presence 
in the large end-user commercial 
market than Digital Equipment 
Corp., DG or Prime Computer, Inc. 
DG's MV/8000 supermini sells for 
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$130,000 to $150,000, without 
software. 

Terry Carlton, assistant vice 
president of Kidder Peabody & Co., 
Boston, expects "that competition 
in the commercial 32-bit market will 
heat up" as a result of the HIS 
machines. He explains that more 
commercial software is available 
than there was several years ago, 
especially in COBOL, because some 
companies, including DEC, Prime 
and IBM, have made efforts in 
software development to protect 
their commercial customer bases. 

Carlton ranks HIS among the top 
five minicomputer vendors in dollar 

sales, along with Wang, Prime, IBM 
and DEC. He does not include DG 
among competitors, because DG 
does not yet offer a 32-bit COBOL for 
its MV/8000 supermini. But that 
COBOL is expected to be announced 
in the first half of 1981, DG's Zander 
says. "HIS has done a good job in the 
minicomputer segment in the last 
three years, and it's not letting that 
product line die. It will continue a 
renewed commitment in that area," 
Carlton says. HIS views its main 
competition as IBM's 4331 and DEC's 
v AX 11/750 and 11/780. The 
company expects to sell several 
thousand DPS models. - Lori Valigra 

Wang rounds out WP line 
with stand-alone Wangwriter 

Since IBM entered the low end of 
the word-processing market in June 
with the introduction of the 
Displaywriter, industry observers 
have been expecting a response 
from Wang Laboratories. And 
although the Lowell, Mass., 
company's Wangwriter does not 
include a spelling dictionary and 
other innovative features included 
in the Displaywriter, Wang none­
theless entered the stand-alone 
market with a roar: the Wangwriter 
sells for less than the Displaywriter 
($7500 vs. $7895 in single units). 
Wang had 500 orders in hand at the 
time of introduction. The Wangwrit­
er is available immediately in 
several large cities, and shipments 
will begin to others in April. 
Displaywriter deliveries have 
stretched beyond 42 weeks. 

Five other announcements ac­
companied the Wangwriter: a 
mini-diskette work station, which 
allows information to be transferred 
to and from the Wangwriter to a 
higher-end office information sys­
tem (OIS), a remote cluster facility 
that permits OIS terminals to 

perform data-processing functions 
when they're remotely connected to 
a Wang vs computer system and 
three communications software 
enhancements. Communications 
include IBM SNA/SDLC support for 
the vs computers and an IBM 3271 
bisynchronous emulation package 

The Wangwriter, with its lower price, 
compete with IBM's Oisplaywriter in 
stand-alone word-processor market. 
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Oh, Look! 
SCOUT can do new tricks. 

Perform, SCOUT™ 
perform. 

But wait! What are 
these? These are new 
tricks~ Now SCOUT is 

smarter. Now SCOUT is 
stronger. Now SCOUT 

can do more. 
New tricks from 

· SCOUT-all with 
ISOLITE~ So 

if SCOUT per­
forms badly, 

you simply replace 
his badly performing 

board. And in about 3 minutes, he is off and running 
again. Quick like a bunny. 

Run, run, run. Save, save, save. 
If you were an OEM, would you like SCOUT? Of 

course you would. 
SCOUT starts at less than $1,000 for a CPU, I/0, 

32K Byte RAM and 
card cage. 

And now he 
knows new tricks. 

He is one smart 
SCOUT, isn't he? 
Wouldn't you like 
to design him a nice 
little home? 

*Digital-to-Analog Converter; 32-bit Par­
allel Digital 1/ 0 Module; Universal Floppy 
Controller; Dual Single-Sided, Single­
Density Floppy Subsystems; Dual Quad 
Floppy Subsystem; 2/ 4 Channel Async 
1/0 Module and Battery Back-up/ Watchdog 
Timer Module. Existing, previously 
announced modules include CRT Async 
1/ 0 - RS232C; Modem Async 1/0 -
RS232C; Paper-Tape Reader; Paper-Tape 
Punch, General Purpose Parallel 1/ 0; 
Analog-to-Digital input and Solid-State 
Relay output. 
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-------------------, 

Name 

See SCOUT's new tricks. 
And every other bit of the 16-bit performance you 
need. Plus amazing feats of operating economy. 
It's all in our how-to-save-on maintenance primer, 
A Plug for SCOUT. Get your free copy with this 
coupon and a business card. Or, for immediate 
information, call (714) 833-8830, Ext. 455. 

Title 

Company 

I Address 

I City State Zip I IP& Comp~~!!'ation 
I '::::fl \l Where OEM'S come first. 

L 18651 Von Kar man, Irvine, CA 92713 MMS 21s1.J 

----------------------SCOUT and ISOLITE are trademarks of Computer Automation, Inc. 
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Enjoy Local 
Don 't merely imagine what a local computer network 
could do for your business. Experience it! The Nestar 
Cluster/One™, Model A (for Apple ®) is available now. 
Best of all , you can get started with Cluster/One for 
substantially less than a mini-based or large system 
would cost you. 

This Network Does It All! 
When you invest money, time and energy in a network, 
you deserve full networking capabilities , not a shared 
disc system imitating a network. Nestar enables every 

station (computer or peripheral) to talk to every other 
station . That's flex ibility for distributed computing . 
That's growth potential you can turn into productivity 
for a whole business- or a whole industry! 

The Economics of Nestar 
With a Nestar Cluster/One, Model A, you can network 
up to 65 Apple computers. You enjoy increasing econo­
mies of scale as the system grows, because everybody 
in the network can share expensive peripherals . High 
quality printers . Low cost-per-byte mass storage systems . 
High speed modems. 

The Cluster/One 

Vice President 
Marketing 

Inventory 
Control 

Vice President 
Sales 

)> 
0 
0 
0 
c: 
a 
5· 

"' 

I Shipping 
Department 

'------------'~ ~ ~-----' 
Expandable up to 65 Apple units. 



Distributed Computer Performance 
While you save dollars, you also get performance 
benefits that mini-based systems can 't duplicate. For 
example: Since each station is a computer in itself, users 
get fast response time no matter what the load on the 
total system. For example: If one terminal breaks down, 
you don 't lose the whole system. 

A Field-Proven System 
We don't simply promise you 

great capabilities . We can 
demonstrate them . Our net­
works are working right now. 

In banks. In travel agencies. 
In schools and colleges. 
Even in an amusement 
park's coin-operated 
computer arcade. In sum: 
Cluster/ One, Model A is a 
mature product. 

Software, Software, Software 
If you 're still skeptical about microcomputers, we strongly 
suggest that you take another look at the Apple's capa­
bilities . And while you 're at it, check out the software 
that's available for the Apple-literally thousands of pro­
grams. And Nestar is developing specific software for 
Cluster/One. THE MESSENGER™, Nestar's proprietary 
electronic mail system.is available already! 

Ready When You Are 
We're ready to deliver 
right now. We offer special 
discounts to commercial 
OEMs and software inte­
grators, as well as systems 
houses. Call or write for 
free literature, including a 
detailed discussion of net­
works vs . other solutions. 

NESTAR Systems Incorporated 
430 Sherman Avenue, Palo Alto, 
CA 94306, (415) 327-0125 

CIRCLE NO. 12 ON INQUIRY CARD 

~Apple is a registered trademark of 
Apple Computer, Inc. 



Ask About 
Our Newest LP Modem ... 

The ANSWER is AUTOMATIC 

The UDS 103LP has 0 Automatic answering capability 0 Switch-selectable originate/answer 0 FCC direct­
connect certification D Phone-fitting form factor 0 No need for AC power 

Another innovation in line-powered rnodems - the 103J-LP auto-answer - is now available from UDS. A TALK/DATA switch allows you to use 
your desk phone for data communications or ordinary conversation. Data rates up to 300 bps are accommodated with no AC power connection. 

The new modem joins the originate only 103, switch-selectable originate/answer 103 and Model 202 LP units previously announced. 
For technical details and surprisingly low prices, contact Universal Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. Telephone 

205/837-8100; Telex 81 0-726-2100. 

"Confidence in Communications" 

Universal Data Systems 
DISTRICT OFFICES: Summit, NJ, 201 / 522-0025 •Blue Bell, PA, 215/ 643-2336 •Atlanta, 404/ 952-3463 •Chicago, 312/ 
441-7 450 • Dallas, 214/ 385-0426 • Santa Ana, 714/ 972-4619 • Sunnyvale, 408/ 738-0433 • Boston, 617 / 875-8868. 

Member 
IDCMA 

Created by Dayner/ Hall, Inc .• Winter Park, Florida 
CIRCLE NO. 13 ON INQUIRY CARD 



for the 2200 series of small business 
computers. Wang also intends to 
develop software that will enable 
the Wangwriter to be a distribution 
point on the Mailway electronic-mail 
network. The company intends to 
develop a broadband local area 
network (see "Wang chooses not to 
adopt Ethernet for local net­
working," p. 40). 

A Wangwriter with a 96K-byte 
memory consists of a CRT display, a 
detachable keyboard and a printer 
console. The printer console houses 
a 20-cps Wang daisy-wheel printer; 
a 51/4-in., dual-sided, double-density 
minidiskette drive; and system 
electronics. The minidiskettes store 
as much as 60 pages of information. 
Software is bundled in with the 
system. 

Wangwriter offers more complete 
word-processing software than did 
the initial Displaywriter. IBM 

enhanced its product after its 
introduction (MMS, December, 1980, 
p. 14) and before deliveries began 
with mathematics, global search, 
merged files and automatic rear­
rangement of columnar information. 
The Wangwriter does not include 
spelling verification, as does the 
Displaywriter. 

The Wangwriter is more limited 
than the Displaywriter, says 
Patricia Seybold, editor of the 
Seybold Report on Word Process­
ing. "The Wangwriter is essentially 
a low-end, dead-end product. It can 
be enhanced by connecting it to 
other systems (such as a larger ors 
system), but not in and of itself. 
More terminals cannot be added to 
share a printer." She adds that its 
memory is limited to 96K bytes, 
while the Displaywriter houses lM 

byte of information, and is more of a 
"building-block" product. Seybold is 
disappointed that the Wangwriter 
does not have a direct-cable 
connection to the ors, which would 
enable it to be used as an 
autonomous work station. Because 
its diskettes are not directly 
compatible with those of ors, a 
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transfer medium-the minidiskette 
work station-must be used. The 
work station is priced at $6200 and 
will be available in May. 

But, Seybold adds, Wang needed 
a low-end product. Further, the 
company has aggressive pricing and 
a sales force dedicated to low-end 
products. But in the final selection 
process, Seybold says, the two word 
processors are roughly equivalent, 
and the choice will be between 
which company to go with, not 
which product. 

The Wangwriter will compete 
against the Displaywriter and 
electronic typewriters, says Carl 
Masi, Wang's vice president of 
marketing support. In that sense, 
Wang is addressing a broader 
market than is the Displaywriter. 
"The Wangwriter doubles our entire 
potential served market from $2 
billion to $4 billion this year," says 
Masi. He says more than B million 
prospects exist for a product like 

the Wangwriter. Wang will sell to 
small departments and branch 
offices of major accounts, such as 
Fortune 1000 customers. That 
business will represent 60 percent 
of Wang's market thrust over the 
next few years. The company will 
manufacture more than 10,000 
Wangwriters this year. The 
Wangwriter will impact System 5 (a 
low-end model priced from $10,000 
to $15,000) sales to stand-alone 
users, reports John F. Cunningham, 
vice president of field operations. 

Although this places Wang in 
competition with companies such as 
Lanier Business Products, Inc., 
Atlanta, which dominates the 
stand-alone market, there is room 
for several companies. Wang will 
pursue major accounts, while 
Lanier, CPT Corp. and others 
pursue medium-sized companies, 
says Seybold. "The competition is 
not as devastating as it might 
seem," she says. -Lori Valigra 

Tl goes 'full line' 
with the OPTI 940 

While best known as a kingpin of 
the semiconductor industry, Texas 
Instruments Inc., also is a market 
leader in computer terminals. 
Indeed, TI ranks third-behind 
Teletype Corp. and Digital Equip­
ment Corp.-in printing terminals, 
according to a recent report by 
Venture Development Corp., a 
Wellesley, Mass., market-research 
firm. Now TI has moved to become 
an even more formidable market 
contender by introducing its first 
CRT display terminal, the OPTI 940. 

Rod Canion, terminal product line 
manager at Tl's terminals and 
peripherals division in Cyprus 
Grove, Texas, says the announce­
ment will significantly strengthen 
Tl's competitive position by enabl­
ing the company for the first time 

to wield the marketing advantages 
that accrue to a "full-line" supplier 
of both CRT and printing devices. 
Those advantages are considerable, 
Canion claims. For example, as a 
full-line supplier, TI will be able to 
offer customers the convenience of 
"one-step shopping'' and single­
vendor support. In addition, Canion 
says, Tl's volume customers will be 
able to boost their discount rates by 
combining CRT and printing 
terminal purchases. 

"We're also offering customers 
the background and experience of 
an established computer terminal 
manufacturer," says Canion, who 
points out that TI has been in the 
business since 1969, when it 
introduced its first thermal printer, 
the model 720. Since then, TI has 
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delivered more than 800, ooo 
printing terminals, he says. 

As its initial CRT product, TI has 
introduced a "smart" terminal 
having a local-editing capability and 
sophisticated keyboard and display 
features. While the 940 does not 
have any features that are unique in 
themselves, Canion says, the 
terminal is unique in its breadth and 
choice of features, which are geared 
to maximizing operator productivi­
ty. Moreover, at $1895, the terminal 
is priced competitively with such 

The OPTI 940 CRT display terminal makes 
Texas Instruments a "full-line " supplier of 
both CRT and printing devices . 

comparable smart CRTs as the 
Digital Equipment Corp. VT-132, 
the Lear-Siegler ADM-42 and the 
Hazeltine Executive 80-30, Canion 
points out. Prices on these 
terminals range from $1815 (Execu­
tive 80-30) to $2450 (VT-132). 

Because of its pricing and 
features, Canion expects the 940 to 
do well in the smart CRT terminal 
market, which he claims is the 
fastest growing segment of the 
terminal market. That claim is 
substantiated by Barry Gilbert, an 
industry analyst with International 
Data Corp., a Waltham, Mass., 
market-research firm. Gilbert 
estimates that some 60,000 non­
IBM-compatible smart terminals 
were shipped in 1979, and he 
expects that figure to grow at a 20 
percent annual rate to 300,000 
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shipments by 1983. In contrast, he 
says that shipments of dumb 
terminals will decline at a 
9-percent-a-year rate over the next 
three years. 

Gilbert attributes the growing 
popularity of smart CRTs to their 
declining prices, which he says 
makes them cost-effective for a 
widening base of terminal users. 
Dumb CRTs have also benefited 
from the use of integrated circuitry, 
which is largely responsible for the 
drop in CRT prices. However, 
Gilbert says, many users feel that 
the productivity gains attainable 
with smart CRTs outweigh their 
higher cost compared to dumb 
terminals. 

·with the CRT market becoming 
increasingly crowded and the 
differences between terminals less 
obvious, users are looking beyond 
price and features, Canion says, to 
such considerations as terminal 
maintainability and vendor support. 
Canion claims that TI will score high 
on both points. He points out, for 
example, that the 940's innards 
have been reduced to three 
modules-tube, electronics and 
power supply-through the use of 
custom integrated circuits. Thus, 

Canion says, a repairman's problem 
is reduced to isolating, with the help 
of built-in diagnostics, and replacing 
one of only three components. 

As for support, Canion says that 
TI has a nationwide network of 160 
field-service centers, with at least 
one office in every major metropoli­
tan area. He says TI will guarantee 
24-hr. service to any site located 
within 100 mi. of a major city. 

TI plans to market the new 
terminal to OEMS and end users 
through its own sales force. In 
addition, Canion says, the 940 will 
also be stocked by the company's 
network of authorized distributors. 

While Canion says that the 940 
will strengthen Tl's hold on its 
existing printing-terminal custom­
ers, many of whom also require CRT 
terminals, he maintains that TI is 
also committed to CRT terminals as 
a business in its own right. "We 
intend to become a market leader, 
with a full line of CRTs," Canion 
says, adding that future announce­
ments will expand that 940 into a 
family of products having a broad 
price and performance range. 

Initial deliveries of the 940 are 
slated to begin in the second 
quarter this year. - Paul Kinnucan 

Rotating Memory Systems 
joins micro-Winchester ranks 

The field of 51/4-in. Winchester­
disk drive manufacturers continues 
to grow. The latest entrant in the 
race is Sunnyvale, Calif.-based 
Rotating Memory Systems, Inc., 
whose RMS 500 family makes its 
debut this month. 

However, the RMS drives are the 
first 51/4-in. devices to use a rotary 
actuator head positioner, moving 
away from the usual split-band 
mechanism. 

Jack Swartz, co-founder and vice 
president of engineering, says that 

the RMS drives' head positioner is 
based on a pivot-swing arm actuator 
driven by a stepper motor, located 
under the drive's chassis. This 
unusual setup, Swartz explains, 
reduces the number of bearings 
required for the positioning mecha­
nism, thus reducing friction and 
increasing inherent reliability. 
"We've also been able to lower the 
cost of building the positioner, 
because we've reduced the number 
of parts," he adds. The effect of the 
stepper motor's magnetic field on 
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Memorex Flexible Discs. 
Perfect track records. 

Every one of our 8" and 5 ,XI " single and double density flexible discs is 
guaranteed to give you 100% error free recording . Every single track of 
every flexible disc undergoes rigorous testing. We test our flexible discs for 
signal amplitude, resolution , low-pass modulation , overwrite, missing 
pulse errors, extra pulse errors and torque. 

What's more, Memorex® Flexible Discs are tested on various drives from 
nearly every major drive manufacturer. This rigorous testing assures you 
that our flexible discs meet your performance standards as well as ours. 
It's part of the continuing Memorex commitment to provide products that 
meet the highest standards of quality. 

For more information , contact Memorex Flexible Disc Media Division 
toll-free: (800) 538-8080; in California (800) 672-3525. 

MEMOREX 
© 198 1 MEMOREX CORPORATION MEMOREX IS A REGISTERED TRADEMARK OF MEMOREX CORPORATION. 
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Four·platter model 512 5 '1.-in. Winchester 
packs more than 12M bytes of data into a 
package the size of a minifloppy-disk 
drive. Upper photo shows fully encased 
drive; lower photo shows spindle, disks 
and swing-arm actuator for the read/write 
heads. Note the vertical mounting of the 
stepper motor used to drive the actuator 
(upper right) . 

the disk media is probably lessened 
as well, Swartz says, because of the 
motor's location. 

The drives will be compatible 
with Seagate (nee Shugart) Tech­
nology's ST500 micro-Winchester, 
the pioneer 51/4-in. drive. Specifica­
tions of the RMS 500 include 
3600-rpm rotational speed, 7700-bpi 
recording density, a 215-tpi track 
density and 5M-bps transfer rate­
equal to that of the ST500, Swartz 
says. 

Track-to-track access time is 3 
msec., but average access time is 70 
msec.---closer to a Shugart Associ­
ates SAlOOO 8-in. drive. Access time 
for the ST500 is 1 70 msec. Swartz 
says only that there is "quite a bit of 
control logic associated with the 
high access time." 

Capacities of the three models in 
the series range from 3.18M bytes 
for the single-platter RMS 503, 
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through 6.38M bytes for the 
two-platter RMS 506, to 12. 72M 
bytes for the top-of-the-line, 
four-platter RMS 512. 

Co-founder and vice president of 
marketing Mike Kirby says that the 
company expects to begin deliver­
ing evaluation units of the drives by 
next month. Production volumes are 
anticipated by the second quarter of 
1982. 

RMS's production schedule­
considerably later than Seagate's-­
doesn't worry Kirby, who thinks the 

market will take all the 5%-in. 
drives his firm, Seagate and any 
other maker can deliver. "The 
industry will not be able to build 
enough drives to meet the demand," 
he says. 

RMS hopes to deliver 5000 to 7000 
units by year-end. Kirby expects 
the company to ramp up to 20,000 
devices. 

In 500-unit quantities, the RMS 
503 sells for $700, the RMS 506 sells 
for $900, and the RMS 512 sells for 
$1200. -Larry Lettieri 

IMI enters 51/4-in. market 
with thin-film Winchester 

The pioneer in the OEM Win- To expedite the incorporation of 
chester-disk-drive market is think- the 5000 Series drives into both new 
ing even smaller these days. 
International Memories, Inc., 
Cupertino, Calif., will formally 
announce its entry into the 5%-in. 
Winchester derby this month (MMS, 
July, 1980, p. 6). 

Designated the 5000 Series, the 
7M-byte, two-platter drives are 
undergoing evaluation at a number 
of small business computer houses, 
and can be expected to be used in 
word-processing systems by year­
end, says Frank Iazetta, marketing 
vice president at IMI. 

Like executives at other suppliers 
of 51/4-in. Winchesters, Iazetta is 
anticipating large-scale production 
runs. "We plan to move 3000 drives 
a month by June. Production could 
hit 6000 per month by December," 
he says. 

Iazetta adds that IMI could ship 
even more 5000 Series drives if 
demand warrants. "We are set to 
build 12,000 units a month," he 
says, referring to the company's 
recently opened facility in Medford, 
Ore., "but we don't see that level of 
customer activity yet." Next year, 
Iazetta says, IMI plans to ship 
10,000 units per month. 

and existing systems, IMI has used 
the de facto mechanical standard for 
this type of device-the envelope 
dimensions of Shugart Associates' 
SA450 double-sided, 51/4-in. floppy­
disk drive. Interfacing standards 
will be identical to those found on 

IMl's Al Hasler and the Series 5000 51/4-in. 
Winchester. The 7M-byte drive incorporates 
thin-film media and interfacing to Shugart's 
SA1000 8-in. device as well as to /Mi's 7710, 
the first 8-in. Winchester announced for the 
OEM market. 
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Engineering Winning 
The most versatile, industry 
compatible lineup of floppy 
disk drives-engineered to 
perform at 100°/o. 

Sports or business-winning demands 
100% performance. That's what you get with the 
advanced technology engineered into Siemens 
quality lineup of floppy disk drives. Single or 
double-sided 8" or 5%" drives-or our new 96 
track-per-inch FDD-196-5-you can count on 
long-term reliability. Plus quick delivery, prompt 
service, total technical support and competitive 
prices. 

When you turn to Siemens, you turn to a 
complete, state-of-the-art line of floppy disk prod­
ucts. All industry compatible. All with quality 
features like metal lead screws for precision 



Drives. 
head positioning, and anti-crunch media 
protection. 

You also turn to the world's 5th largest elec­
tronic/ electrical engineering company-which 
backs our team with $6 million in R&D each 
working day. In the U.S. alone, Siemens em­
ploys more than 12,000 people in 15 manu­
facturing plants, two R&D facilities, and sales/ 
service offices covering all 50 states. 

To find out more about how Siemens 
responds to your floppy disk needs, contact 
Barrie Clark at (714) 991-9700. 

Siemens Corporation 
OEM Data Products Division 
240 East Palais Road 
Anaheim, California 92805 (714) 991-9700. 

District Offices: 
Atlanta, GA 
Boston, MA 
Columbus, OH 
Dallas, TX 
lselin, NJ 
Sunnyvale, CA 

(404) 451-8157 
( 617) 444-6580 
(614) 888-3372 
(817) 461-1673 
(201) 494-5311 
(408) 735-7770 
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Shugart's 5m- and !OM-byte SAlOOO 
8-in. Winchester, and to those 
incorporated into IMI's line of 8-in. 
hardware. 

Absent from the 5000 Series 
drives, however, will be an SA450 
floppy-disk interface. "It's too 
slow," explains Al Hasler, co­
foun d er and engineering vice 
president at IMI. "In effect, it turns 
the Winchester into a floppy-disk 
drive." Also absent from the new 
hardware will be the oxide-coated 
media common to 5%-in. Winches­
ters offered by Seagate Technology, 
the first company to introduce a 
51/4-in. Winchester, Tandon Corp. 
and Shugart Associates (MMS, 
January, p. 20). 

Instead, the 5000 Series will use 
thin-film media, a technology these 
vendors have avoided, and one that 
has appeared so far only on the 
higher-capacity Irwin International 
510 (MMS, November, 1980, p. 45), 
and the low-end New World V-lTF. 
"Ampex has committed itself to 
manufacture this media in quanti­
ty," Hasler says. "If they meet their 
goals, then we'll go to thin-film 
media 100 percent." 

According to Hasler, IMI's 
decision to go to thin-film was 
almost preordained. "It's easier to 
handle and offers higher recording 
densities," he explains. Moreover, 
he adds, should a shortfall of 
thin-film media develop, his firm is 
prepared to fall back on other 
vendors, or to use conventional 
oxide-coated disks, if required. "We 
have evaluated both thin-film and 
oxide-coated media in the 5000 
Series drives," he says, "and in 
many cases our customers didn't 
know which was which." 

Apparently, this did not concern 
them, Hasler notes. Nor were IMI's 
customers for evaluation drives 
concerned over the fact that the 
firm was prepared to sell OEM 
drives with media that is not the 
same size used on the other 5%-in. 
Winchesters. 

Disks used on the 5000 Series 
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I Mi 's DRIVE SPECIFICATIONS 

Drive 
Unformatted capacity 
Transfer rate 
Positioning times: 

Series 5000 
6.91 bytes 
7.6M bits/sec. 

7710 
11.3M bytes 
5.2M bits/sec. 

Track/track 12 msec. 
Average 100 msec . 
Maximum 300 msec. 

Rotational speed 4800 rpm 
Record ing density 8730 bpi 
Track density 200 tpi 
Number of platters 2 

10 msec . 
50 msec. 
100 msec. 
3600 rpm 
5868 bpi 
300 tpi 

Platter size 133 mm. x 63.5 mm. 
2 (one servo surface included) 
200 mm. x 63.5 mm. 

Dimensions 3.25 x 5.75 x 8.0 in. 5.50 x 8.57 x 19.25 in . 
+24VDC: ±12V DC: ±5VDC 
$1775 

DC voltages + 12VDC; + 5VDC 
Price (each , in lots of 1000) $780 

I Mi 's 5000 Series 51/c-in. Winchester compared to the company's 
earlier 7710 10M-byte 8-in . hardware. 

drives will have an outside diameter 
(OD) of 133 mm. and an inside 
diameter (ID) of 63.5 mm. as 
opposed to the 130-mm. OD, 40-mm. 
ID media used on other small 
Winchesters. Hasler says IMI's 
move to a larger ID was prompted 
by design considerations. "There 
are two things desirable in a 
drive-a solid spindle and magnetic 
shielding," he explains. 

To get the former, IMI moved the 
drive bearings up the middle of the 
spindle, a design that mandated 
media with a larger ID. In the 
process, Hasler says, IMI was able 
to fit in a magnetic shield. "Never 
before has the media been in such 
close proximity to a magnetic 
source," he adds, referring to the 
DC spindle motor used on the small 
Winchesters. "We had to be 
concerned with long-term magnetic 
degradation of data." 

In a disk drive, he continues, such 
degradation can take place over a 
period of months, and does not 
directly affect file data, which is 
being constantly updated. It does 
affect permanent data, such as the 
information needed for error 
recovery, sector headers and the 
like. And in higher-capacity drives, 
it can affect servo data. "In these 
drives, magnetic degradation could 
impact the ability of the drive to 
stay on track," he says. 

Hasler admits that preserving 

servo data is not a consideration for 
5000 Series users because the drive, 
like most other 5%-in. Winchesters, 
uses an open-loop actuator system 
driven by a stepper motor and a 
split-band positioner. 

Future IMI hardware could be 
another matter, however. "We plan 
to bring these Winchesters up to 
20M bytes," Hasler explains. "But 
to do so, we will need a new 
positioning scheme, and we will 
have to rely on servo data." IMI's 
plans call for closed-loop servo 
systems tied to microsteppers that 
will drive the head actuator. 

Pricing for the 5000 Series 51/4-in. 
Winchesters is set at $780 in 
1000-lot orders and includes 
formatter. Production versions of 
the new drive are scheduled for 
delivery by the end of the quarter. 

-John Trifari 

51/4-in. drives expected 
to impact 8-in. market 

Even before most vendors gear 
up for high-volume production of 
51/4-in. Winchester-disk drives, 
many industry observers are 
predicting a significant impact on 
low-end 8-in. hardware-which did 
not begin to be shipped in volume 
until mid-1980. 

"The sales life of 5M- and 
!OM-byte 8-in. Winchesters will be 
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P4 or P42 AS NEEDED 

MULTIPLE VISUAL 
ATTRIBUTES 
PER YOUR 
SPECIFICATIONS 

SPECIAL KEYS FOR 
YOUR APPLICATION 

SYNCHRONOUS or 
ASYNCHRONOUS 1/0 
'----AS DESIRED 

SELF DIAGNOSIS 

LINE DRAWING 
CAPABILITY 

A terminal whose parameters can change with your requirements! 

No\N available \Nith attractive discounts 

Call for applications assistance and delivery 

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

FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (3 12) 593-1565 
MASSACHUSETTS Woburn (6 17) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (80 1) 355-6000 

WASHINGTON, D.C. (VA) Falls Church (703) 356-5 133 

EUROPE The Netherlands Phone 020-451522 

BEEHIVE INTERNATIONAL 
"A proven competitive manufacturer of smart terminals " 
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The most powerful, efficient, and economical way 
to get your share of the $37 billion computer market. 
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DATA 
The first-and only-complete directory to the computer 
indµstry: hardware, software, supplies, services and support ... 

and all the companies that supply them. 

Now, as never before ... a single source to help End User and OEM decision-makers 
identify and select every product and service they need. 

Now, as never before ... an advertising medium that puts your company's product story 
in front of buyers every working day of the year- whenever they're ready to do business. 

100 million. That's how many dollars are spent daily 
for equipment and services in the computer industry. 
Sales you could be missing because your prospective 
customers don't know your company, don't know 
about your latest produci, don't recognize the scope of 
your product family and don't have an easy, efficient 
way of finding out. 

Until now. Until DATA SOURCES. We know it's what 
you need because it's what computer systems builders, 
users and distributors told us they need . We know 
because we surveyed them . We asked them to describe 
their buying processes and problems. We asked what 
product and supplier information was most crucial to 
them. Their answers designed DATA SOURCES. 

DATA SOURCES 
COVERS EVERY NEED. 
Updated and issued quarterly, it features: 

• 5,000 vendor profiles that provide detailed 
information about hardware manufacturers, software 
houses, service companies, OEMs and systems 
houses. 

• Over 20,000 equipment listings that include product 
name and model number, key performance specs, 
system compatibility, pricing, support, number of 
installat ions and dates of introduction . 

• Software products, both applications and 
systems/utilities, are detailed with product name, 
compiler/ language, pricing, licensing terms, number 
of insta llations and date of introduction . 

• Organized into 20 separate, tabbed sections covering 
every major category of general purpose and 
specialized hardware, software and services (bureaus, 
time-sharing, programming, consulting, etc.), 
prod ucts and companies; fully cross-indexed for fast, 
easy access. 

DATA SOURCES 
NEVER STOPS SELLING. 
• It tells your company and product story every working 

day-at the exact moment your prospects are 
looking to make a purchasing decision . 

• Gives your buyers complete information on your 
products in an advertisement right alongside 
directory information on that product area . 

• Your ad is seen repeatedly by buyers referring to 
DATA SOURCES- again and again, throughout the 
year. 

• DATA SOURCES is a powerful extension of your sales 
forces, "calling on" end user and OEM executives 
who are in a buying frame of mind. 

DATA SOURCES 
DELIVERS THE PEOPLE 
YOU NEED TO REACH. 
Over 60,000 users, including : Vice presidents, directors 
and senior DP managers at Fortune 1000 corporations 
and leading financial and service companies, as well as 
presidents and senior executives of major OEM and 
systems houses. 

They're the company planners, the decision makers, 
the buyers, the check signers. 

And the way to sell them is to buy them . 

In DATA SOURCES. 

Your new super salesman . 

r;;;-t=::-;;d::=p~e-;r:;o-;ohh;---1 
products and services in the computer industry .. . 
and I want to learn more about it. 

D Please have a sa les representative contact me to tel l the full 
DATA SOURCES story, and provide survey data for my target 
markets. 

D Please send more informat ion on DATA SOURCES. 

D I want to be sure ou r company and its products are listed in 
your directory. Please send me list ings forms. 

Name ________ Tit le _ ______ _ 
(Please print) 

Company _______________ _ 

Address _ ______________ _ 

City __________ State __ Zip _ _ _ 

Telephone ,_( --'--------------

DATA SOURCES 
Your SUPER SALESMAN 
20 Brace Road, Suite 110 • Cherry Hill, NJ 08034 • 609-429-2100 

L~~~~.'.::'.!.:,e~~~~i=g~---....1 

DA TA SOURCES 1s published by Ziff-Davis Publishing Co. in ternationally recognized publisher of over 30 consumer and business publications. including Psychology Today. 
Popular Electronics, Stereo Review, Car and Driver, Boating, Popular Photography, Hotel & Travel Index and World Av1at1on Directory In the computer industry, we're the name 
behind DATA DECISIONS, the new DP information service and Computer Intelligence Corporation, a leading market research organization. 
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shortened when these smaller 
drives start moving out in volume ," 
says Santa Barbara, Calif., industry 
analyst Ray Freeman Jr. "But in 
the short term, 8-in. drives will 
continue to attract orders." 

Finis Conner, executive vice 
president of Seagate Technology, 
Scotts Valley, Calif., the first firm 
to introduce a 5%-in. Winchester 
(MMS, April, 1980, p. 79), feels that 
the impact of the smaller drives may 
be more severe, however. "Systems 
designers are now holding up plans 
to use 8-in. drives and are now 
waiting for evaluation quantities of 
51/4-in. hardware," he claims. "We 
shipped 1000 evaluation ST-506 
drives in 1980 alone after being in 
business only a little more than a 
year," he says. "Last month we 
moved 1000 units, and we are 
already sitting on a $20-million 
backlog." 

One reason for the booming 
interest in 51/4-in. drives a scant 
year after their announcement, 
Conner says, is a set of well-defined 
controller standards. "Initially, 
there was a proliferation of 8-in. 
hardware vendors following the 
announcement of the first drives," 
he explains, "and each had his own 
controller standard." As a result, 
controller houses did not develop 
any product until a de facto 
standard emerged when Shugart 
Associates unveiled its 5M- and 
lOM-byte SAlOOO drives in 1979, 
followed in May, 1980, with the 
announcement of the SA1400 
controller (MMS, May, 1980, p. 5). 

In contrast, a standard for the 
5%-in. Winchesters has already 
been set, Conner continues, with 
almost all vendors-including Sea­
gate-working toward an SAlOOO­
compatible interface. "As a result, 
we have close to 15 vendors doing 
controller work for these smaller 
drives," he claims, "including some 
who are working on LSI versions. 

Industry analyst Andrew Roman, 
Newark, Calif. agrees that 5%-in. 
Winchesters will have a sharp 
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impact on lower-end 8-in. drives. 
"These smaller devices could 
potentially wipe out the market for 
8-in. hardware in the under-20M­
byte range completely," he says. 
"There is an incessant demand from 
systems builders for small, high­
capacity auxiliary storage even if 
the cost per megabyte is higher 
than that for larger, 8- and 14-in. 
devices." 

One immediate result of the 
51/4-in. Winchester's entry into the 
OEM market, he goes on, will be the 
upward migration of 8-in. drives. 
"Low-end hardware this size will 
move upward into the 20M- to 
40M-byte range," he says. "Quan­
tum Corp. has already anticipated 
this trend (see "Higher capacity 
Quantum drives to be shipped," p. 
17); Shugart Associates, whose 
SAlOOO will be severely impacted by 
its own SA600 51/4-in. device (MMS, 
January, p. 20) is also planning to 
move its 8-in. hardware up to that 
capacity by adding additional 
platters." 

International Memories, Inc. 
(IMI), the first firm to develop and 
market an OEM 8-in. Winchester, 
recently unveiled its 5000 Series 
51/4-in. hardware (see "IMI enters 
51/4-in. market with thin-film 
Winchester," p. 26) and plans to 
push the capacities of its older 8-in. 
hardware as well. Frank Iazetta, 
marketing vice president at the 
Cupertino, Calif., peripherals 
house, says IMI sees its smaller 
hardware putting a clamp on any 
significant future sales of its 8-in. 
hardware at the low end, with 
two exceptions. "There are some 
customers who will require the 
higher performance offered by an 
8-in. drive. Others will stay with 
the older devices because that's 
what they started off with at a time 
when IMI was the only supplier of 
8-in. hardware," Iazetta says. 

He concedes, however, that both 
categories will constitute "residual 
sales," and that IMI's plans include 
pushing the older hardware into 

markets now served by low-cost 
14-in. drives in the Shugart-SA4000 
class. "We have a 40M-byte version 
of our original 11M-byte 7710 8-in. 
drive available at the same cost as 
this larger hardware," he says. 

Others feel that the coming 
impact of 51/4-in. Winchesters may 
not be as severe as anticipated. "It's 
not a question of choosing one or the 
other," says Jim McCoy, marketing 
vice president and co-founder of San 
Jose, Calif.-based Quantum Corp., 
the first company started specifical­
ly to build 8-in. Winchesters. 
"These drives are going to different 
markets. There is very little 
overlap." 

McCoy says the market for these 
drives is largely a function of the 
form factor of the systems into 
which they are installed. "This is a 
key point when it comes to making a 
choice between these two types of 
drives," he explains. "If you need a 
drive that is physically smaller, you 
have little choice." McCoy sees 
small Winchesters as the natural 
partners of 51/4-in. floppy-disk 
drives and systems. 

"As a result, we're not 
overly concerned. We're looking at 
production runs of 4000 8-in. drives 
a month this year," McCoy says. 

Jim Porter, Mountain View, 
Calif., industry analyst and publish­
er of Disk/Trend Report, also takes 
a cautious view of the 51/4-in. 
Winchester's impact. He notes that 
for at least the next few years, 
systems design will not be much 
affected, given the number of 
configurations set up to handle 8-in. 
hardware. "But," he says, "two or 
three years out, when multiterminal 
desk-top systems become available, 
this picture may change." 

Conner maintains that the impact 
of the 5%-in. drive will be felt 
sooner as production gears up. The 
end of 1981, however, might be a 
more appropriate time to make that 
analysis. Porter says u.s. vendors 
will ship 57,000 8-in. drives with 
capacities lower than 30M bytes to 

MINI-MICRO SYSTEMS/February 1981 







Mini-Miera Warld 

the OEM market, and overseas including Carroll Manufacturing 
suppliers will provide 17,600 Co., whose touch system is used 
devices. Conner says volume with the Xerox 5700 printing 
production of 5Y4-in. hardware at system (MMS, November, 1980, p. 
Seagate will begin around the third 26). But, Winshall says, the main 
quarter of this year, and that by competition will come from large­
year-end, 50,000 drives will be in volume keyboard-terminal manufac­
customers' hands. ~ohn Trifari turers that have not yet entered the 

ISi designs touch screen 
kit for DEC VT 103 users 

To first-time computer users, 
working with a keyboard terminal 
can be frustrating and overwhelm­
ing. But that task can be made 
easier by using a touch-screen kit 
for the Digital Equipment Corp. VT 

103. Users of that kit will be able to 
access a data base by the touch of a 
finger. 

market. 
Touch terminals offer better 

reliability and a lower price than 
keyboard terminals because touch 
terminals contain fewer electrome­
chanical parts. The ISi touch screen 
incorporates what Winshall says is 
superior technology over that of 
other touch terminals on the market 
(see "Touch alternatives, p. 37). The 
touch screen is activated by a 
human body's capacitance, an 
electrical phenomenon that is 
detected by sensors. The screen has 
32 sections, which are covered by a 
transparent conductive coating. At 
the edge of the screen, connected to 
each area, are sensors, which 
connect to a Z80 µp that determines 
which area was touched. 

The touch screen is very sensitive 
and accurate. For example, if a user 
inadvertently touches two areas 
simultaneously, only the area 

touched first by a precise spot on a 
fingertip will be activated. The 
activated area is then highlighted, 
and the user hears a beep 
acknowledging that the correct 
section was touched. 

The system was developed at ISi, 
a company that began operations 
last September. Original financing 
came from CL Systems, Inc., a 

Interaction Systems' touch terminals are 
used in libraries to access card-catalog 
information. 

The kit, announced this month by 
Interaction Systems, Inc., Newton­
ville, Mass., includes a touch-screen 
glass, a Q-bus-compatible board that 
fits in one slot of a VT 103 six-slot 
card cage and connector cables. The 
screen mounts on the VT 103 video 
screen, and the VT 103 keyboard can 
be used. The kit's board contains a 
lK-byte PROM and a lK-byte RAM. 
Optional interfaces are RS232, TTL 
serial ASCII and 8-bit parallel. 
Single-unit price is $795, and 
100-unit price is $495. 

TOUCH ALTERNATIVES 

"There is a growing desire 
(among manufacturers) to simplify 
the means of interacting with 
computers and to broaden the 
number of computer users," says ISi 
president Walter A. Winshall. 
Winshall says the kit can be 
incorporated into any computer 
system that is regularly used by the 
general public, such as a library 
system for card-catalog informa­
tion. He claims the touch-terminal 
market is potentially larger than the 
keyboard-terminal market, which 
he estimates to be 800,000 units a 
year. 

"The competition in touch has not 
yet begun," says Winshall. Other 
companies offer touch models, 
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Capacitance is a relatively new 
method in touch technology. There 
are three main alternatives: 

• One of the oldest methods is the 
use of a "soft screen," which indents 
when touched and essentially 
functions as a switch , explains Walter 
A. Winshall, president of Interaction 
Systems, Inc. Control Data Corp.'s 
Plato and Solid State Technology, 
lnc.'s Proteus use this method. 
Winshall says the approach is more 
expensive than capacitance, and it 
poses reliability problems because it 
requires more mechanical parts. 

• An even more expensive 
approach is the use of infrared light 
beams, which are placed along one 
edge of a CRT screen opposite 
photodiodes. Touching the screen 
interrupts the beam. Carroll Manufac­
turing Co. uses this technique, which 
Winshall says requires continued field 

service to keep the receptors aligned. 
• The third alternative is sound 

waves. The area touched is identified 
by the time required for the wave to 
bounce back to the side of the screen. 
Winshall says sound is the most 
expensive approach to use when 
designing a touch-screen kit. One 
problem is that dirt on the screen 
surface can disperse a wave and give 
false readings. 

Capacitance does not require 
mechanical switch devices. There are 
no receptors to be realigned, and dirt 
does not affect its sensors. Room 
temperature and humidity are 
recalibrated every 1 /1 ooo sec. on a 
moving average to keep the terminal 
in stable operation. The screen must 
be touched for at least a fraction of a 
sec. before the desired field is 
activated. This prevents foreign 
matter from activating the screen. 
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NEW ADD-IN 
MEMORIES FOR 
NOVA+ & ECLIPSE+ 
COMPU'l'ERS. 

Think of the added confi­
dence that on-board ECC and 
diagnostics can give you. For 
NOVA 4/X & 4/S minicomputers, 
our fully compatible MK8018 
memory system features an 
on-board single-bit error cor­
rection option complemented 
by an 8 LED error log display. 
With it, you can troubleshoot 
to the individual RAM level. 

The same is true with our 
MK8024 memory system. 
Only more so. This fully com­
patible add-in memory for the 
ECLIPSE minicomputer has 
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Add-in confidence 
with optional 
on-board ECC 
and diagnostics. 

three ECC options. One of 
which includes single-bit er­
ror correction that is indepen­
dent of and transparent to 
the processor. 

Using industry-standard 
Mostek dynamic RAMs, 
memory configurations for 
the MK8018 range from 32K 
x 16/21 up to 128K x 16/21. 
For the MK8024, choose from 
16K x 16/21122 up to 128K x 
16/21122. 

Call your Mostek regional 
sales office for more details. 
Northeast: 617 /256-1500 
East and South: 201/842-5100 
North Central: 612/935-4020 
South Central: 2141386-9141 
Western: 7141549-0397 
Northwestern: 408/287-5081 

Or contact Mostek Corpora­
tion, 1215 West Crosby Road, 
Carrollton, Tuxas 75006, (214) 
323-1802. In Europe, contact 
Mostek Brussels 660.69.24. 
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Newton, Mass., systems house that 
markets library-automation sys­
tems. CLSI was also the first big 
customer for a complete custom ISI 
touch terminal and has ordered 1000 
units, to which it will add library 
software. The idea for custom kits 
sprang from that order. 

Winshall does not expect to 
encounter the user resistance faced 
by some manufacturers of flat 
keyboards. Some of those manufac­
turers have returned to raised 
keyboards to which their users were 
accustomed. "Most people haven't 
seen a touch terminal, so there are 
no preconceived notions," Winshall 

explains. Users of raised keyboards 
had ideas about what they wanted 
from a flat keyboard. 

But touch terminals from ISI will 
find their way into first-time user 

Interaction Systems' custom touch­
terminal kit includes a screen, a printed 
circuit board and connectors. The screen 
mounts on top of existing terminal screens. 

Tl slashes prices 
to capture home market 

How much is a moderately 
affluent consumer willing to pay for 
a computer to help balance the 
checkbook, teach the kids new math 
and keep the family entertained 
with video games on cold winter 
nights? After 18 months in the 
fledgling home computer market, 
Texas Instruments Inc. , has found 
that the acceptable price lies closer 
to $500 than to $1000. So in early 
December, the company's consumer 
products division slashed $300 from 
the $950 list price of its TI 99/4 home 
computer in an effort to boost the 
unit's sales, which have been 
lackluster, industry sources say. 

TI dealers, some of whom had 
been selling the 99/4 for less than 
the list price, are predictably 
pleased with the price reduction. 
"It's a step in the right direction," 
says Mike Flynn, director of 
consumer marketing at Team 
Central, Inc., in Minneapolis. He 
says that since the price cut, retail 
sales of the 99/4 have been doing "a 
little better." Other dealers also 
report a perceptible improvement in 
99/4 sales since the price reduction. 
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At the same time, TI moved to 
broaden the 99/4's software base by 
announcing a low-cost development 
system aimed at independent 
software developers. TI officials 
hope the development system will 
encourage independent firms to 
develop and market software for the 
TI 99/4 as they have for such 
competitive systems as the Apple 
and the Radio Shack TRS-80. 

Industry observers point out that 
software is critical to success in the 
home market as in the business 
market, and they attribute the 
success of Apple Computer to the 
large base of software developed for 
the company's computers by 
indepdent software firms. "People 
don't buy the Apple because it's the 
best computer on the market, but 
because it has the best software 
available," says Alan Hald, presi­
dent of The Phoenix Group, the 
country's largest retail computer 
distributor. 

Whether intentionally or not, Tl's 
marketing strategy for the 99/4 
until now has discouraged indepen­
dent software developers, most of 

environments. One application is 
automobile sales, says Steven J. 
Puchkoff, vice president of market­
ing at ISL Potential buyers could 
find the price of options without a 
salesman's intervention. 

Another potential application, he 
says, will be executive offices. 
Executives who have been reluctant 
to use typewriter-like keyboards 
would be more willing to use a touch 
terminal. 

ISI intends to become the leading 
supplier of public-use terminals over 
the next five years and is offering $1 
million common stock to raise 
capital. -Lori Valigra 

whom are small-shop operations, 
from developing software for the 
99/4. For one thing, until recently, 
the computer ran on plug-in ROM 
modules that required an indepen­
dent software firm to make a large 
initial investment just to have its 
software burned into the ROM 
modules. An independent that want­
ed to supply software in ROM-module 
form initially had to order at least 
1000 units from TI. In addition, a 
developer had to invest in a $40,000 
minicomputer system to develop 
software for the 99/4 because the 
machine's assembly language and 
graphics programming language 
are inaccessible from the 99/4's 
keyboard. In other words, the 99/4 
itself could not be used as a 
development system. 

In short, the ROM-module 
approach was prohibitively expen­
sive for all but the very largest 
companies, such as Milton Bradley, 
which has marketed some of its 
computer games in that form. 

To lower the cost for indepen­
dents to develop software for the 
99/4, TI has now introduced a 
floppy-disk-based development sys­
tem that sells for less than $5000. 
The system includes version 4.0 (the 
latest version) of ucsn Pascal. 

Another drawback that discour­
aged independent software houses 
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from developing software for the 
99/4 was that the computer ran only 
BASIC-a relatively primitive high­
level language. The new develop­
ment system will enable software 
firms to write application software 
in Pascal, which is fast becoming the 
most popular language for develop­
ing µc application software. 

TI has also taken other steps to 
broaden the 99/4's software base. 
Last summer, the company hired 
150 high school and college students 
to convert programs developed by 
independent firms to TI's version of 

BASIC, and then returned the 
converted software to the original 
developers for marketing. In 
addition, TI sponsored a contest to 
promote the development of 
software by high school students. 

The company also believes slow 
sales are due, in part, to the fact 
that the home computer market is 
still embryonic. The problem is not 
just price. "Two years ago the 
market did not exist at any price," a 
TI spokesman says. Rather than 
flow with the tide, which has seen 
Apple, Radio Shack, Commodore 

Wang chooses not to adopt 
Ethernet for local networking 

In the midst of the excitement 
over the December introduction of 
the low-end Wangwriter word 
processor (see "Wangwriter makes 
its debut," p. 18), Wang Laborato­
ries quietly announced a strategy 
for local area networking. Rather 
than adopt Xerox Corp. 's much­
publicized Ethernet baseband stan­
dard (MMS, February, 1980, p. 53), 

the Lowell, Mass., company chose 

to go it alone and develop a digitally 
encoded broadband cable network. 

With that choice, Wang opted for 
the ability for simultaneous trans­
mission of data, word, facsimile, 
audio and image signals instead of 
being limited to one of these at a 
time as in the Ethernet single­
channel encoding approach. Details 
of the Wang network will be 
revealed later this year. 

and other competitors in t he 
personal computer market shift 
their emphasis to business and 
professional users, TI has remained 
committed to the home market. 
Indeed, the company has attempted 
to foster its development through a 
series of educational seminars. 

Some dealers, however, say that 
TI has not done enough consumer 
education. "It would like to see TI do 
a lot more consumer advertising," 
says Warren Winger, chairman of 
the CompuShop retail chain in 
Richardson, Texas. -Paul Kinnucan 

"It is important to tailor the 
(cable) wire to the information 
sent," says Frederick A. Wang, vice 
president of market planning and 
development. He explains that 
while Ethernet's lOM-bit-per-sec. 
data rate is good for data, it is not 
adequate for mixing high- and 
low-speed transmissions. While 
facsimile, voice and video informa­
tion should travel at high speeds, 
lower-priority information, such as 
office-room-temperature checks, 
should travel at lower speeds. "We 
do not want to send all the 
information in one 'tube' (cable line), 

WANG VS. XEROX ON NETWORKING 
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The two approaches to local 
networking proposed by Wang 
Laboratories and Xerox Corp. have 
common roots: both use CATV-type 
coaxial cable, and both are broad­
band networks- that is, they have a 
300-MHZ bandwidth . The fundamental 
difference is in the encoding used. 
Wang will digitally encode its 
broadband so that multiple communi­
cations channels are available . 
Xerox's Ethernet encoding enables 
only one channel to be used. 

"Xerox uses broadband cable, but 
the encoding doesn't allow it to be 
used as broadband," explains Greg 
Hopkins, an associate department 
head at Mitre Corp. who specializes in 
local networks. That encoding allows 
only one signal on a wire (cable) , 
making it a baseband network. 

Ethernet uses 1 OM-bit-per-sec . 
signaling. This means about 1 oo MHZ 
of the 300-MHz bandwidth is used so 
that transmissions are not distorted, 
explains Ron Johnson , strategic 
business unit manager for network 
systems at Xerox. 

The problems with Ethernet's 
baseband network arise when it 
attempts to move different types of 
information, such as voice, images, 
data and video, simultaneously. The 
Wang approach allows for a data 
channel at one frequency, and an 
audio distribution system at another 
frequency within the 300-MHZ range, 
Hopkins says. He adds that Ethernet 
could support data and voice on the 
same line, but the information would 
have to be digitized first. 

Another problem surfaces in 

Ethernet's inability to handle real-time 
video. Ethernet can handle still-frame 
video, because information on a 
screen is digitized in non-real time 
and then transmitted . For example, 
Ethernet cannot scan live video on a 
TV screen. However, there is no 
technical barrier to prevent Xerox 
from going beyond its 1 OO-MHz limit to 
incorporate video by dividing the 300 
MHZ. The company has not chosen 
this approach. Johnson sees no 
indication that Wang will use video in 
the near future , and questions why 
Wang would choose broadband. But 
Mitre's Hopkins counters that video is 
necessary to office automation in 
applications such as te leconfer­
encing. 
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David Ahl, Founder and 
Publisher of Creative Computing 

You might think the term "creative com­
puting " is a contradiction. How can some­
thing as precise and logical as electronic 
computing possibly be creative? We think 
it can be. Consider the way computers are 
being used to create special effects in 
movies-image generation, coloring and 
computer-driven cameras and props. Or an 
electronic "sketchpad " for your home 
computer that adds animation , coloring 
and shading at your direction. How about a 
computer simulation of an invasion of killer 
bees with you trying to find a way of keep­
ing them under control? 

Beyond Our Dreams 

Computers are not creative per se . But 
the way in which they are used can be 
highly creative and imaginative. Five years 
ago when Creative Computing magazine 
first billed itself as "The number 1 maga­
zine of computer applications and soft­
ware ," we had no idea how far that idea 
would take us. Today, these applications 
are becoming so broad, so all­
encompassing that the computer field will 
soon include virtually everything! 

In light of this generality, we take "appli­
cation " to mean whatever can be done with 
computers, ought to be done with comput­
ers or might be done with computers. That 
is the meat of Creative Computing. 

Alvin Toffler, author of Future Shock and 
The Third Wave says, "I read Creative Com­
puting not only for information about how 
to make the most of my own equipment but 
to keep an eye on how the whole field is 
emerging. 

Creative Computing , the company as 
well as the magazine, is uniquely light­
hearted but also seriously interested in all 
aspects of computing. Ours is the maga­
zine of software, graphics, games and sim­
ulations for beginners and relaxing profes­
sionals. We try to present the new and im­
portant ideas of the field in a way that a 14-
year old or a Cobol programmer can under-
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A REMARKABLE MAGAZINE 

CP6BtfV6 
computlnf1 
"The beat covered by Creative Computing 
is one of the most important, explosive and 
fast-changing. "-Alvin Toft/er 

stand them . Things like text editing , social 
simulations, control of household devices, 
animation and graphics, and communica­
tions networks. 

Understandable Yet Challenging 

As the premier magazine for beginners, it 
is our solemn responsibility to make what 
we publish comprehensible to the new­
comer. That does not mean easy; our 
readers like to be challenged . It means 
providing the reader who has no prepar­
ation with every possible means to seize 
the subject matter and make it his own . 

However, we don 't want the experts in 
our audience to be bored . So we try to 
publish articles of interest to beginners and 
experts at the same time. Ideally, we would 
like every piece to have instructional or 
informative content-and some depth­
even when communicated humorously or 
playfully. Thus, our favorite kind of piece is 
acessible to the beginner, theoretically 
non-trivial , interesting on more than one 
level , and perhaps even humorous. 

David Gerrald of Star Trek fame says, 
"Creative Computing with its unpreten­
tious, down-to-earth lucidity encourages 
the computer user to have fun . Creative 
Computing makes it possible for me to 
learn basic programming skills and use the 
computer better than any other source. 

Hard-hitting Evaluations 

At Creative Computing we obtain new 
computer systems, peripherals, and soft­
ware as soon as they are announced . We 
put them through their paces in our Soft­
ware Development Center and also in the 
environment for which they are intended­
home, business, laboratory, or school. 

Our evaluations are unbiased and accur­
ate. We compared word processing printers 
and found two losers among highly pro­
moted makes. Conversely, we found one 
computer had far more than its advertised 
capability. Of 16 educational packages, 
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only seven offered solid learning value . 
When we say unbiased reviews we mean 

it. More than once, our honesty has cost us 
an advertiser-temporarily. But we feel 
that our first obligation is to our readers and 
that editorial excellence and integrity are 
our highest goals. 

Karl Zinn at the University of Michigan 
feels we are meeting these goals when he 
writes. "Creative Computing consistently 
provides value in articles, product reviews 
and systems comparisons . . . in a magazine 
that is fun to read. " 

Order Today 

To order your subscription to Creative 
Computing, send $20 for one year (12 
issues), $37 for two years (24 issues) or $53 
for three years (36 issues). If you prefer, 
call our toll-free number, 800-631-8112 (in 
NJ 201-540-0445) to put your subscription 
on your MasterCard, Visa or American Ex­
press card. Canadian and other foreign 
surface subscriptions are $29 per year, and 
must be prepaid . We guarantee that you 
will be completely satisfied or we will re­
fund the entire amount of your subscrip­
tion. 

Join over 80,000 subscribers like Ann 
Lewin, Director of the Capital Children 's 
Museum who says, "I am very much im­
pressed with Creative Computing. It is 
helping to demystify the computer. Its arti­
cles are helpful , humorous and humane. 
The world needs Creative Computing ." 

GPoatlvo 
computlnf1 

Attn : Jane 
P.O. Box 789-M 

Morristown , NJ 07960 
Toll-free 800-631-8112 
(In NJ 201-540-0445) 
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because a temperature check may 
hold up a high-speed channel." He 
says broadband has a number of 
individual tubes, rather than just 
one, to handle the variety of 
information sent. 

"Had Ethernet had an answer to 
the video and audio issues, we 
might not have done what we did," 
Wang says. "Xerox eventually will 
explain how to handle audio on 
Ethernet. We are not in a position to 
be able to speculate what another 
vendor might do." 

"Wang is making a mistake (by 
using broadband)," counters Ron 
Johnson, strategic business unit 
manager for network systems at 
Xerox Corp., El Segundo, Calif. 
"First, it is extremely expensive to 
build a sales and service capability 
for that type of system integration." 
He explains that it costs time and 
money to rotate salespeople out of 
the field for training on the 
broadband network. 

A second problem Wang will face 
is addressing a user base with 
non-compatible equipment that 
requires interfaces. "There is a 
tremendous base of existing 
equipment, including word proces­
sors and minicomputers, that people 
want to continue to use. A vendor 
not trying to cooperate with the 
industry to establish a standard 
may offend the end user now," says 
Johnson. Xerox, Digital Equipment 
Corp. and Intel Corp. are 
encouraging industry standardiza­
tion on a proposed network based on 
Ethernet (MMS, July, 1980, p. 17). 
Johnson adds, however, that the 
Wang network can be linked to 
Ethernet through a gateway. 

Others feel that Wang is 
" progressive and far-reaching." 
Greg Hopkins, an associate depart­
ment head who specializes in local 
networking at Mitre Corp., Bed­
ford , Mass. , explains that time­
divi sion and frequency-division 
multiplexing techniques can be used 
m broadband networks essentially 
to put many Ethernets on one 
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system. "Real-time video is out of 
the question" on Ethernet, he says, 
because the video must first be 
digitized and then put on the line, 
and that activity will take up the 
entire channel. Conversely, he says, 
broadband cable typically houses 
300 MHz of usable information, and 

.each video channel may require only 
a portion of that bandwidth. Color 
television occupies just 6 MHz of 
bandwidth. 

Xerox's Johnson admits that video 
is the only limitation on Ethernet. 
"The only area of trouble is with 
video transmission from scanned 
images like live television, which 
requires 20 MHz to 30 MHz of 
bandwidth. You must move above 
the 100-MHz bandwidth we now use. 
Xerox has no plans to do that." He 
says, however, that Ethernet is 
running TV transmissions at Xerox's 
research center. He adds that voice 
can fit within the lOM-bit-per-sec. 
signaling rate of Ethernet. 

"Video requires options beyond 
the capabilities of Ethernet. But (a 
company must) then deal with high 
interconnect costs that average 
$1000 per work station, and with a 
multiplexing capability," cautions 
Donald H . Brown, director, small 
systems, at the Gartner Group, 
Inc., a Greenwich, Conn., consult­
ing firm. Brown questions how this 
cost can be justified in a work 
station that will sell for $2500 to 
$3000 in three years. "The costs (of 
broadband) will swamp the basic 
unit (work-station) cost." Ethernet, 
he points out, carries an intercon­
nect fee of $250, which will fall to 
$100 in 1983. 

Fred Wang says a typical work 
station is priced at $10,000, but with 
the Wangwriter, that price will 
decrease to $7500. On systems with 
200 to 300 terminals, broadband 
cabling costs will be minimal. 
Brown says there is probably room 
for both the Wang and Xerox 
approaches as long as Wang's 
broadband can link to Ethernet. 

Wang initially will employ the 

broadband networking in larger 
systems, but it eventually may be 
used with the Wangwriter, which is 
an extension of high-end ors 
systems. "We will begin with the vs 
and ors systems and try to create a 
level of compatibility between 
them. They are our major shipped 
systems," says Wang. The company 
is working on compatible file 
structures between the two. The 
broadband communications will be 
available on both systems in six to 
18 months. 

The company is also considering 
developing an inexpensive interface 
for the broadband. Mitre's Hopkins 
says broadband equipment tradi­
tionally has been more expensive 
than that for narrower bandwidths, 
but the price is decreasing. Wang is 
also evaluating packet switching, 
which can lower transmission time. 
Speeds for the broadband are not 
announced, but the bandwidth will 
be 300 MHz, Wang says. Several 
ideas for the cabling, which is based 
on CATV technology, are patentable, 
specifically, how the broadband 
works. 

If Wang receives a patent, the 
company probably will license the 
patent in a manner similar to that of 
Ethernet. But Wang will face the 
problem of locking out users if the 
license is high-priced, says Gartner 
Group's Brown. "We have not made 
too many conscious decisions on the 
license," says Fred Wang. "We are 
not sure if we will build interfaces or 
others will. We will not have solely 
Wang products (on the network). 
That would cripple us." The move 
has left some observers apprehen­
sive about Wang's ability to put 
together its broadband network 
soon enough to be acceptable. 
Brown sees the move as a criticism 
of what is lacking in Ethernet-not 
as a product alternative-because 
specifications of Wang's broadband 
have not been released. But with or 
without a patent, Wang will offer its 
broadband network. 

- Lori Valigra 
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More ways to get into bubble memory. 
And get more out of it. From Texas Instruments. 
Tl's eight years of experience in bubble 
memory design and production have 
provided keen insights into customer 
design requirements. 

So, it makes sense that only TI, the 
leader in bubble memory technology 
and products, can offer you more make­
or-buy choices for more ways to get into 
the industry's fastest-growing 
technology. 

It all comes down to a special sen­
sitivity to our customer's needs - no 
matter what your application, level of 
sophistication or volume - if you want 
to get more out of bubble memory tech­
nology - talk to Texas Instruments. 

Add-in systems 
For direct plug-in to most popular mi­
crocomputer buses, including Tl's 
TM990 bus. Fully tested, fully as­
sembled systems with capacities rang­
ing from llK to 1024K bytes. All with 
associated support circuitry on board. 

Prototyping boards 
TI supplies the assembled bubble mem­
ory and support circuitry - you proto­
type the interface to your own system 
- then, when you're ready for volume 
production, you can build your own 
boards or have TI build to your 
specifications. 

MAGNETIC BUBBLE MEMORY DEVICES, KITS ANO PROTOTYPING BOARDS 

CAPACITY (KILOBITS) DEVICE KIT PROTOTYPING BOARD 

92 TIB0203 TIBK091 TBB5990 
256 TIB0250 TIBK021 TBB5902 
512 TIB0500 TIBK051 TBB5905 
1024 TIB1000 TIBK101 TBB5910 

AOD-IN SYSTEMS 

BUS STRUCTURE SYSTEM CAPACITY (KILOBYTES) 

TM990 TM990/210 23 to 69 
TM990 TM990/211 128 to 1024 

STD TBB7090/91 11to104 
OEM (9900 ,8080 , Z80) TBB5005 64 
OEM (9900 , 8080 , Z80) TBB5010 128 

LSl-11t MBC11 " 46 to 736 
MULTI BUSI MBB80 " 92 

S-100 MBB100" 46 to 736 

SOFTWARE 

TM990/431 Interactive monitor to test and demo TM990/21 O 
TM990i 453 Power Basic with file management for TM990/210 

"Available from Bubbl -tec Div. of PCM , Inc., 6800 Sierra Court , Dublin , CA 94566 (415) 829-8705 
tTrademark of Digital Equipment Corp. 
Hrademark of Intel Corp. 

Kits and components 
Design your own non-volatile memory 
system for your own production. Less 
than $100** /YUys you a 92K /YUbble mem­
ory kit in unit lots of 1,000, complete 
with all the support circuitry, including 
the custom controller. Tl's 92K, 256K, 
512 Kand 1-million bit bubble memory 
components help optimize cost­
effectiveness. Because you buy only as 
much memory as you need. Only when 
you need it. 

Support, support, support 
No matter which route you take. 
Everything from fully documented 
user's manuals to development 
software to a learning-intensive Ad­
vanced Tuchnology Seminar at either of 
our Regional Tuchnology Centers. And, 
for technical design help, there's our 
bubble memory applications lab. 

Continuing commitment 
Tu innovative, cost/performance effec­
tive bubble memory technology. For a 
full line of standard or custom products. 
And, for more choices. 

For details, send for our newly up­
dated brochure , CL-4 73A. Contact 
your nearest Texas Instruments field 
sales office or authorized ~ 
distributor. Or write •n 
Texas Instruments, Box U/ 
225012, M/S 308, Dallas, 
Texas 75265. 

TEXAS INSTRUMENTS 
• • U.S. prices, subject to change without notice 
<C> 1981 Texas Instruments Incorporated INCORPORATED 
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When you need a printout fast and 
there's no time for mistakes or failure, 
you can depend on the Dataproducts 
M-200. It's twice as fast as most other 
serial matrix printers. With reliability 
second to none. 

Yet it's still competitively priced. 

A printhead you can count on. 
We build the M-200's 14-wire head 

to last through at least 300 million 
characters-over two years of typical 
use. In most applications, it will last 
more than 500 million characters. No 
one else has anything like it. 

It can print as many as six copies at 
once. With crisp, easy-to-read type. In 
condensed, standard or expanded 
characters. 

When it's time to replace the head, 
the operator simply snaps the new one 
into place. No service call is necessary. 

At 340 CPS, the M-200 Matrix 1noves 
even filster than the boss. 



So easy to own, it practically takes 
care of itself. 

The M-200 requires no scheduled 
maintenance at all . 

It even has an optional status display 
that diagnoses operator faults and helps 
the operator identify other troublespots 
for an engineer. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. For 
18 years, we've built printers for the 

biggest OEMs in the business, putting 
their names on our machines. These 
customers make sure our printers live 
up to some pretty tough standards. 

Now our M-200-and our M-120, a 
180 cps matrix-are available with our 
name on the cabinet. Or with your name. 
30 day delivery. 

Often we can deliver a partial order 
even faster than that. If time is a prob­
lem, give us a call. 
We're here to help. 

We have distributors and sales rep-
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resentatives throughout the world. We'd 
love to show you how our printers can 
improve your system. 

Call for more information. Or 
write our Marketing Department at 
6200 Canoga Avenue, Woodland Hills, 
CA 91365. Telephone: (213) 887-8451 

Toll Free-Calif. (800) 272-3900 ext. 201 
Rest of U.S. (800) 423-2915 ext. 201 
European Marketing Headquarters: 
Neu Isenburg (Frankfun), West Germany 
'ICI: 06102 3201 



AOSOn 
A NOVA® 4/X? 

Wild Hare's 
MTSS Provides NOVA® Users 
With Multi-User Capabilities 

DG users now have a choice when upgrading to a mul­
ti-user environment. Previously, the only way to support a 
true multi-user environment was to upgrade to AOS. but 
not anymore. 
MTSS provides all of the standard ROOS 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. 
MACS. etc. 
This moons no software rewrit ing 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 
required. 

Now Data General Users 
Have A Choice! 

CI RCLE NO. 26 ON INQU IRY CARD 
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mes SIMPLY EXISTS TO PROVIDE THE MARKETPLACE WITH 
DEC LSl·11 COMPONENTS e FAST e LOW PRICED e WORLDWIDE 

Oom•n• Campu1er 
Suppt•ers .. ~n~. 

25 Chatham Rd , summit, NJ 07901 /201·277-61 so /Telex 13-6476 
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lalendar 
SHOWS & CONFERENCES 

FEBRUARY 

23-26 Computer Science Conference, St. Louis, Mo. , 
sponsored by the Association for Computing Machin­
ery and the Computer Science Departments of many 
universities. Contact: Orrin E. Taulbee, Director, 
Computer Science Employment Register, Depart­
ment of Computer Science, University of Pittsburgh, 
Pittsburgh , Pa. 15260, (412) 624-6475. 

24-25 Ninth Annual Midwest Digital Equipment Exhibit, 
Minneapolis, Minn. Contact: Kim Shobe , Product 
Marketing, Loonam Associates , Inc., 7720 Bush Lake 
Rd., Minneapolis, Minn. 55435 , (612) 831-1616. 

24-26 Nepcon West '81 , Anaheim, Calif. Contact: Industri­
al & Scientific Conference Management , Inc., 222 w. 
Adams St., Chicago, Ill. 60606, (312) 263-4866. 

26-27 Louisiana Computer Exposition, Lafayette, La., 
sponsored by the student chapter of the Association 
for Computing Machinery, the Computer Science 
Department and the Computer Center of the Univer­
sity of Southwestern Louisiana. Contact: William R. 
Edwards, Program Chairman, Computer Science 
Department, University of Southwestern Louisiana, 
P.O. Box 44330, Lafayette, La. 70504, (318) 264-6284. 

27-28 International Conference on Aspects of Document 
Preparation Systems, Lausanne, Switzerland, spon­
sored by the Swiss Chapter ACM, IEEE, AFCET, INRIA 
and GESO. Contact: Prof. J.D. Nicoud, Program 
Chairman, Bellerive 16, CH 1007, Lausanne, Switzer­
land. 

MARCH 

8-11 Tl-MIX 1981 Symposium, New Orleans, La. , spon­
sored by Texas Instruments Minicomputer Informa­
tion Exchange. Contact: TI-MIX, Mis 2200, P.O. Box 
2909 , Austin, Texas 78769, (512) 250-7151. 

14 PACS Computer Games Festival, Philadelphia, 
sponsored by the Philadelphia Area Computer Society 
and LaSalle College Physics Department. Contact: 
Stephen A. Longo, Ph.D., Physics Department, 
LaSalle College, Philadelphia, Pa. 19141, (215) 
951-1255. 

16-18 1981 Federal Office Systems Expo, Washington, 
spo'nsored by National Trade Productions, Inc. 
Contact: Michael Pomponio, Exhibits Chairman, 
National Trade Products, Inc., 9301 Annapolis Rd., 
Suite 206, Lanham, Md. 20801, (301) 459-1815. 

23-25 Office Automation Conference, Houston, sponsored 
by the American Federation of Information Process­
ing Societies (AFIPS). Contact: Office Automation 
Conference, P.O. Box 9659 , Arlington, Va. 22209 , (703) 
558-3617. 

23-27 Second International Flow Symposium, St. Louis , 
Mo., sponsored by the American Society of Mechani­
cal Engineers (ASME), the National Bureau of 
Standards (NBS) and the Instrument Society of 
America (ISA). Contact: C. Douglas Hetrick, Director, 
Membership and Technical Services, ISA Headquar­
ters, P.O. Box 12277, Research Triangle Park, N.C. 
27709, (919) 549-8411. 
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Introducing the 
NEC Soft-lbuch: 
Other diskette drives 

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

NEC diskette drive 
HEAD LOADINGO AIR-DAMPER 
NEC 
HEAD ASSEMBLY 

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

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

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

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

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

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

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

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

NEC 
NEC Information Systems, Inc. 

Horne Office 5 M1l1lla Drive. Lexington , MA 02173, (617) 862-3120 
Eastern Office . 36 Washington Street. Wellesley, MA 02181. (617) 431-1140 
Central Office 3400 South D1x1e Drive, Dayton . OH 45439, (513) 294-6254 

West Coast Office· 8939 S Sepulveca Blvd ., Los Angeles, CA 90045 (213) 670-7346 
Southern Office. 2945 Flowers Road South, Atlanta, GA 30341(404)458-7014 
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They don ' t call us " The Company with a Lot o f 
Connections " for nothing! Whatever your 
interface cable needs , call on Data Set . 
All types of cables and connectors, pinned to your 
specifications - ribbons , coax , twin ax. Tel co, 
junction boxes . to name just a few. 

THESE~ EIA RS 232-C Cabl es - All 25 Pins Wired 
ITEMS IN, MALE -to -MALE or MALE -to-FEMALE 

STOCK Specify when orde ring: 

LENGTH PRICE LENGTH PRICE LENGTH PRICE 
3 feet $17 .50 20 feet $26.00 40 feet $36.00 
5 feet $18.50 25 feet $28.50 45 feet $38.50 

10 feet $21 .00 30 feet $31 .00 50 feet $41 .00 
1 5 feet $23.50 35 feet $33.50 

New cata log available 

d s cc 
The Company with a lot of Connections 

Data Set Cable Company.Inc. 
We serve you from 2 locations : 

722 Danbury Road 3001 Contract Avenue 
Ridgefield , Connecticut 06877 Las Vegas, Nevada 89101 
(203) 438-9684 TWX-710-467-0668 (702) 382 -6777 
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PURCH o\ SE PER MOHTH 
DESCRIPTION PRICE 12 MOS 24 MO S 36 MOS 

LA36 DECwriter II ..... . . $1 ,695 $1 62 $ 90 $ 61 
LA34 DECwriter IV .. 1,095 105 58 40 
LA34 DECwriter IV Forms Ctrl. 1,295 124 68 46 
LA120 DECwriter Ill KSR . 2,295 220 122 83 
LA120 DECwri ter Ill RO .. 2,295 220 122 83 
VT100 CRT DECscope ..... 1,695 162 90 61 
VT132 CRT DECscope .... 2,295 220 122 83 
Tl745 Portable Terminal . . . 1,595 153 85 58 
Tl765 Bubble Memory Termina l . 2,595 249 138 93 
Tl7B3 Portable KSR , 120 CPS ... 1,745 167 93 63 
Tl785 Portable KSR, 120 CPS .. . 2, 395 230 128 86 
Tl787 Portable KSR, 120 CPS ... 2,845 273 152 102 
Tl810 RO Printer ............. 1,895 182 102 69 
Tl820 KSR Printer ............ 2,195 211 117 80 
730 Desk Top Printer . .. ... . .. 71 5 69 39 26 
737 WIP Desk Top Printer .... . 895 86 48 32 
704 RS232-C Printer .......... 1,795 172 96 65 
6081 High Speed Band Printer . . 5,495 527 293 198 
DT8011 CRT Terminal ......... 1,695 162 90 61 
DT8011L 15" Screen CRT ...... 2,295 220 122 83 
OTBOl 5 APL CRT . ...... ...... 2,095 200 112 75 
DT8015L APL 15" CRT ... ..... . 2,595 249 138 94 
ADM3A CRT Terminal . .... • ... 875 84 47 32 
ADM31CRTTerminat ......... 1,450 139 78 53 
AOM42 CRT Tenninal ... .. .. . . 2,195 211 117 79 
1420 CRTTerminat . .. ........ 945 91 51 34 
1500 CRTTerminal ........ ... 1,095 105 5B 40 
1552 CRTTenninal . . . . ... . . . . 1,295 125 70 48 
Letter Quality KSR, 55 CPS . .. .. 3,395 326 181 123 
Letter Quality RO , 55 CPS . . ... 2,895 278 154 104 
2621A CRT Tenninat . ......... 1,495 144 BO 54 
2621 P CRTTennina l .......... 2,650 255 142 96 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS• 10% PURCHASE OPTION AFTER 36 MONTHS 
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ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS• MODEMS• THERMAL PAPER • RIBBONS• INTERFACE MODULES• FLOPPY DISK UNITS 

OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE. 

TRANSNET CORPORATION 
1945 ROUTE 22 •UNION , N.J. 07083 • (201) 688-7800 
TWX 710-985-5485 
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24-26 Southwest Semiconductor Exposition, Phoenix, 
Ariz. Contact: Bonnie Crystall , SSE 8 1 Show Manager, 
Cartlidge & Associates, Inc. , 491 Macara Ave., Suite 
1014, Sunnyvale, Calif. 94086, (408) 245-6870. 

24-26 Fiber-Optics Exposition, Cambridge, Mass., spon­
sored by Information Gatekeepers, Inc. Contact: 
E llen M. Bond, Information Gatekeepers, Inc., 167 
Corey Rd., Suite 111, Brookline, Mass. 02146 , (617) 
739-2022 . 

24-26 Second International Conference and Exhibition 
on Engineering Software, London, E ngland. Con­
tact: M.A. Mcsweeney, Exhibition Manager, ENG­

24-27 

SOFT, Computational Mechanics Centre, 125 High St., 
Southampton, SOL OAA, E ngland, (0703) 21397. 

Printemps lnformatique '81 , Paris, F rance. Contact: 
Gerald G. Kallman, u.s. Representative, 30 Journal 
Sq., Jersey City, N.J. 07306, (20 1) 653-3304. 

MARCH 31-APRIL 2 

APRIL 

1-2 

1-2 

1981 Cincinnati Business Show, Cincinnati, Ohio, 
produced by Weber & Associates. Contact: Ray G. 
Nemo, Cincinnati Business Show, 5679 Creek Rd., 
Cincinnati, Ohio 45242, (5 13) 531-5959. 

Southwest Printed Circuits & Microelectronics 
Exposition '81 , Dallas. Contact: Industrial & Scientif­
ic Conference Management, Inc., 222 West Adams 
St. , Chicago, Ill. 60606, (3 12) 263-4866 . 

Communications in the 21st Century Symposium, 
Richmond, Va. , sponsored by the Colgate Darden 
Graduate School of Business Administration (Univer­
sity of Virginia), The Annenberg School of Communi­
cations (University of Pennsylvania) and the Annen­
berg School of Communications (University of South­
ern California). Contact: Joyce Kravitz, Manager, 
Philip Morris Inc. , 100 Park Ave., New York, N.Y. 

10017. 

1-3 "Assuring Quality in EDP Applications" Confer­
ence, Chicago, sponsored by t he Data Processing 
Management Association (DPMA) Education Founda­
tion. Contact: DPMA Quality Assurance Conference, 
12611 Davan Drive, Silver Spring, Md. 20904, (301) 
622-0066. 

5-8 Southeastcon '81, Huntsville, Ala. , sponsored by the 
IEEE. Contact: Willy Albanes, General Chairman, 
Southeastcon '8 1, Computer Sciences Corp., Defense 
Systems Division , 6022 Technology Drive, Huntsville, 
Ala. 35805 , (205) 837-7200. 

7-8 "Top Secrets '81 " Computer Security/Privacy 
Symposium, Phoenix, Ariz., sponsored by Honey­
well Information Systems. Contact: Security Sympo­
sium Registrar, Honeywell Information Systems, M/S 
T-99-4 , P.O. Box 6000, Phoenix, Ariz. 85005, (800) 
528-5343. 

7-9 Computerized Office Equipment Expo-Midwest 
'81 , Rosemont, Ill. Contact: Cahners Exposition 
Group, 331 Madison Ave., New York, N.Y. 1001 7 , 
(212) 682-4 802. 
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Plug in to CRDS 
for complete 

LSI-l:r systems 
MF-211 • 

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

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

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

Single-Sided or Double-Sided, 
Dual Density 

• Quad Serial Interface 
• 8 Quad Slot Backplane 

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

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

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

®Trademark of Digital Equipment Corporation. 

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

21 Megabyte Capacity, Software 
Equivalent to Four RLOI's 

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

Set Compatibility 

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

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

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

*UNIX is a registered trademark of Bell Laborator ies. 

~Q[]r:::! Charles River Data Systems, Inc. 
~ I l.Jn IJ 11(--4-Te•c•h•C•ir.c1.e.•N•a•ti•ck•. •M•A•o•1•?6•0•.•~·e•1.•(•61•?•)6•s•s-•1•ao•o•.•r•w-x•(?•1•0•)3•a•6-•o•s2•3--
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Access tries to sort out 
chaos in software market 

Few companies have waded 
through the morass of applications 
software written by independent 
programmers to sort out the good 
programs and market them. One 
company that is capitalizing on 
software developed by others is 
Access Communications, Inc., 
Wellesley, Mass. Under the direc­
tion of Allen Kluchman, Access will 
publish software submitted by 
independent authors, to whom the 
company will pay a royalty. 

Software publishing has its 
drawbacks, such as piracy of the 
product and the effort required to 
sort the good programs from the 
bad. But it also has advantages, and 
programmers, publishers and users 
all benefit. Independent program­
mers can take advantage of 
marketing expertise and wider 
distribution channels that publish­
ers provide. Publishers save money 

Access's Visicalc superset includes a 
user-training module that translates heat 
values in the rectangle into the lower graphic 
grid. A variable in the rectangle can be 
changed to see what happens in the grid. 

on software development. And 
users can get more documentation 
and support. 

Kluchman, a former employee of 
Data General Corp., is aiming the 
programs at the DG minicomputer 
base with an as-yet-unnamed 
business modeling applications 

package. Access's package is a 
superset of the popular Visicalc 
software available on Apple 
computers. The package, which will 
carry a lifetime license fee of $500 to 
$1000, with annual updates, is 
available through distributors and 
dealers. 

The Computer Store, Inc., 
Burlington, Mass. , a test site for the 
software package, expects to license 
an estimated total of 500 packages 
the first year. It distributed more 
than 1000 copies of the Apple 
Computer version of Visicalc, which 
sells for an average of $150 per 
copy. Visicalc is marketed by 
Personal Software, Inc., Sunnyvale, 
Calif., an early entrant in the 
software-publishing business. 

Kluchman "is making order out of 
chaos," says Joel Skolnick, vice 
president of finance at the 
Computer Store. "There is a lot of 
software out there, but it must be 
organized." He says the Access 
package, which was developed by 
Concentric Systems, Inc., is of 
higher quality than many he has 
reviewed, primarily because of its 

RISING COMPUTER SHIPMENTS ARE A BOON TO SOFTWARE 

The dramatic growth in computer 
shipments brings with it even more 
growth for independent packaged 
software, according to a report by 
International Data Corp., a Waltham, 
Mass., market research firm. 1oc 
predicts computer shipments will jump 
from $22.6 billion in 1979 to more than 
$42 billion in 1984. During that period , 
independent packaged software will 
grow four-fold , from $920 million in 
annual revenues to $3 .5 billion, a 
growth rate of 29 percent per year. 

That market received its first boost 
in 1969 , when IBM decided to 
unbundle its software. "The lack of 
quality software from manufacturers, 
in conjunction with the increasing 
costs of in-house development, has 
resulted in the growing implementa­
tion of independent packaged 
software as a more economical 
alternative ," says Cary Morrill , 
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research analyst for the study. 
Applications software, which ac­

counted for half of the independent 
software market in 1979 , will grow at 
a compound rate of 32 percent to $1 .8 
billion in 1984 . Utility software, with 
revenues of $335 million in 1979, will 
top $1 .1 billion by 1984. Systems 
software will grow more moderately, 
at an annual rate of 1 9 percent 

System Software 
14 % 

Appl1cat1on 
Utilit y Software 

Software 50 % 
36 °10 

Total 1979 Revenues : $920 mill ion 
Source: IDC 

through 1984. 
The high cost of in-house 

development has spurred a trend 
toward acquisitions by larger compa­
nies of both software companies and 
packages . Hardware vendors­
including IBM , Wang Laboratories, 
and NCR- also have recogn ized the 
revenue potential of software and are 
competing with some independents. 

Utility 
Software 

Application 
Software 

55 °0 

Total 1984 Revenues: $3.34 bill ion 
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Ideals tell you to design for perforrnance. 
STC's product plan 

Balancing your 1/0 performance objectives 
against your company's cost objectives can be 
a vexing challenge. STC is ready to help you 
resolve the dilemma with the most com­
prehensive offering of tape subsystem 
products and capabilities ever offered to 
the OEM. 
ll11>f0Ylng Perfonnance 

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

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

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

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

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

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

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

popular formats in a ...._~,....,,...-~ 

single drive/sing!~ for- Jml\.ll'l(h 
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Practicality says design to cost. 
gives you both. 

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

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

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

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

P.O. Box 6. 2270 S. 88th Street, Louisville, CO 
&YJ27. Phone (303) 673-5151. 

500 18 27 62 28 42 94 47 70 156 

2000 31 

8000 38 

Max 40 

52 156 46 78 235 77 130 390 

71 249 57 107 379 96 178 624 

80 312 60 120 470 100 200 780 
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TECHNOLOGY 
CORPORATION 
Fulfilling the promise of technology 
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extensive user documentation (see 
"Ease of use key to software 
success," p. 54 ). 

OEM-developed software, Skol­
nick contends, tends to lack 
sufficient documentation, which 
saves money for its developers. 
Many minicomputer manufacturers 
sell their equipment through 
third-party OEMs, who develop 
small client bases with tailored 
software that the OEMS can support 
indefinitely, he explains. But those 
OEMS don't realize that. "If you sell 
1000 (good) packages at $100, you 
make more money than by writing a 
tailored program for one installation 
and supporting that." 

Skolnick sees Kluchman's ap­
proach as similar to that of West 
Coast software firm MCBA, which 
markets five basic accounting 
packages for minicomputers that 
sell for $1000 each. The MCBA 
software is developed in-house 
and includes strong documenta­
tion. 

Kluchman's approach to selling 

software is a good one, says Adam 
Osborne of Osborne and Associates, 
Inc. , Berkeley, Calif., which 
publishes software in books. 
Developing software is extremely 
expensive, he says. "For every 
software project launched, there is 
only a 25-percent chance of 
developing a good, marketable 
product. Allen Kluchman put that 
burden on someone else." 

Kluchman will acquire some of 
those good products, enhance and 
generalize them, and market them 
through dealers and distributors. 
He says good user documentation is 
twice as expensive as developing a 
program, but he will keep prices 
down by volume sales and 
standardized documentation. 

One added attraction is Kluch­
man's "try before you buy" 
strategy. Minicomputer users can 
go to a store by appointment, bring 
in a business plan that will get 
computerized in 20 min. and test the 
software on a minicomputer. 
Computer Store 's Skolnick is 

betting that those users will also 
buy other equipment or supplies 
while in the store. And he will teach 
software buyers how to use a 
program for about $200 per person 
for six hours. 

There are also extensive teaching 
aids built into the software. Each 
licensed software binder contains a 
tutorial manual and two floppy disks 
with a total capacity of 1.4M bytes. 
The program contains on-line, 
English teaching modules. Docu­
mentation includes the copyrighted 
program and code. For an additional 
fee, Access will include a w ATS 
hotline staffed by an applications 
engineer. 

The teaching aids are only part of 
Kluchman's strategy. Later this 
year, the company will add 
audiovisual material that will 
demonstrate the software . That 
material will be available at the 
purchase site. The software 
package is now available, and three 
more packages will follow later this 
year. In a two-tier distribution plan, 

EASE OF USE KEY TO SOFTWARE SUCCESS 
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The key to a software package's 
success is not its features, but its 
ease of use, claims Adam Osborne, 
president of Osborne and Associates, 
Inc. Allen Kluchman intends to 
provide both features and ease of use 
in the first product offering from his 
new company- Access Communica­
tions, Inc. 

Kluchman will market a superset of 
Visicalc, a business package de­
signed for Apple personal computers 
and known for its "friendliness" and 
interactiveness. The package will 
operate on all Data General Corp. 
Nova-based minicomputers that use 
DOS, ROOS , ICOS, MP/OS and AOS 
operating systems . He is also 
considering adapting the software for 
Digital Equipment Corp ., Texas 
Instruments Inc ., and Hewlett­
Packard Co. minicomputers. 

" If he solved the human interface 
problems by copying us or doing 
better, and solved quick response 
time, the product will probably sell 
wel l," says Dan Bricklin , vice 

president of Software Arts , Inc., the 
company that wrote the Visicalc 
distributed by Personal Software, Inc. 

Kluchman claims his product , 
written by Concentric Systems, Inc., is 
better than Visicalc because it can 
address more memory, has added 
functions and has self-help features. 
The product is undergoing extensive 
testing at the Laventhol and Horwath 
accounting firm in Boston, and at the 
Computer Store, Inc. 

The program is a true superset of 
Visicalc, says Joel Skolnick, vice 
president of finance at the Computer 
Store, who began his career as a 
programmer . It has everyth ing 
available on Visicalc and more. Some 
initial problems with the software 
already have been corrected, he says. 

Visicalc stores only what is in the 
main memory of the Apple computer, 
Skolnick explains . The program 
makes the memory " look" like a large 
blackboard with a matrix of 63 
columns x 254 rows. 

In contrast, Access's product uses 

a 256-column x 256-row matrix, and 
can use a DG dual-sided, dual-density 
diskette system that holds SOOK 
bytes. Visicalc is limited to 100 ,000 
characters. 

Additionally , the Access product 
doubles the number of mathematical 
functions available on Visicalc to 1 o. 
And it can move blocks of information, 
while Visicalc, which moves informa­
tion by row or column , takes 1 o 
instructions to move a 1 o x 1 o block 
of information. 

The new product uses a DG 

assembly language. While Visicalc 
identifies matrix coordinates by letters 
and numbers, the superset uses all 
numbers . The superset includes 
modules to train users and for specific 
applications. For example, to do a 
business plan requires loading a disk 
containing the module into memory, 
and that function is superimposed on 
the superset of Visicalc. The module 
has dependent and independent 
variables, so that users can tailor 
information and relationships of data. 
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Start at.the top 

Start with Tandon's TM lOO 
family of 51,4 inch floppy disk 
drives. Start with the widest 
selection of high performance 
mini-floppies ever offered. Storage capabilities from 
250K bytes to an incredible one megabyte to fit your 
system's disk storage requirements . And every TM lOO 
drive offers unsurpassed performance specifications. 

Start with a technology leader. Tandon's patented 
double-sided read/write head is acknowledged as 
the industry standard. It is used in more models of 
mini-floppies than any other recording head. 

lMbyte 

SOOK 

250K 
Start with the industry leader. 

Tandon 's TM 100 is the top choice for 
OEM's, system integrators, users of small 

business systems, word processing systems, and 
other data storage applications. When we designed 
our floppy disk drive, we began with our proven 
head design, so you're assun~d of maximum read/ 
write reliability and data integrity. The TM lOO 
has field-proven reliability with over 185,000 drives 
installed and performing day-in and day-out. 

When you want the best in a 51/.i inch floppy disk 
drive, start at the top. Start with Tandon. 

lanClon 
9333 Oso Avenue 

Chatsworth, California 91311 
(213) 993-6644 

Heads above the rest in disk technology. 

U.S. Sales Offices: Dallas, TX (214) 596-6397/Los Angeles, CA (213) 993-6644/0range County, CA (714) 751-78 11/Wakefield, MA (617) 245-4482 

CIRCLE NO. 34 ON INQUIRY CARD 
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Immediate delivery. 
As of right now, your Digital 

terminals dealer has VTIOO viaeo dis­
play terminals in stock for immediate 
delivery. 

Which means you no longer have 
to settle for something less than the 
original. 

Of course it's easy to understand 
why demand for our VTlOOs has been 
outrunning supply. Look at all the 
features you get: 

Up to 132 characters per line. 
Double-width, double-height 

characters. 

Split screen and smooth scrolling. 
Normal and reverse video. 
Line drawing character set. 
Video input/output capability. 
Built in self-test diagnostics. 
Typewriter-like detachable keyboard. 
And those are just a few of the 

basics. Even more impressive is the 
VTIOO' s flexibility. And that comes 
from the way it was designed. 

Instead of building tne VTIOO as just 
another display terminal, we built in extra 
power and space to handle even custom­
ized OEM and end-user applications. 

MINI-MICRO SYSTEMS/February 1981 



And if you need a terminal for 
asynchronous, block mode applications, 
we offer another member of the 
VTlOO family-the VT132. It can operate 
either as a VTlOO or in block mode 
employing all of the VTlOO features 
for easy on-screen editing. 

Digital' s VTlOO. 
It's one of the most popular dis­

play terminals ever made. And we' re 
finally making enough. 

To buy your VTlOOs or VT132s 
contact your local terminals dealer 
listed on the succeeding page in this 

publication. Or contact Digital Equipment 
Corporation, Terminals Product Group­
MR2-2/M67, 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. 

~nmnomn 
Wechangetheway 

the V\Orld thinks. 



Where to buy VTlOOs. 
ALABAMA 
Huntsville 

J.L. Highsmith & Co. 
(205) 536-6666 

ALASKA 
Anchorage 

Bagoy and Associates 
(907) 274-8531 

ARIZONA 
Phoenix 

Terminal Rentals, Inc. 
(602) 258-4466 

Scottsdale 
BFA Corporation 
(602) 994-5400 

CALIFORNIA 
Anaheim 

Cal Data Lease Systems 
& Financial Corp. 

(714) 632-6986 
Burbank 

Electro rent 
(213) 843-3131 

Burlingame 
Data Access Systems 
(415) 692-5711 
Data Rental/Sales, Inc. 
(213) 559-3822 

Culver City 
Data Rental/Sales, Inc. 
(213) 559-3822 

Irvine 
Computer DataCom 
(714) 540-6327 

Los Angeles 
The David Jamison 

Carlyle Corp. 
(213) 277-4562 

N.Hollywood 
Terminal Systems 
(213) 769-6772 

Redondo Beach 
Consolidated Data 

Terminals, Inc. 
(213) 970-1030 

Sacramento 
Consolidated Data 

Terminals, Inc. 
(916) 924-1644 

San Diego 
Data Systems Marketing 
(800) 854-2684 
(800) 532-3717 
(Calif. only) 

San Jose 
Terminal Rentals, Inc. 
(408) 292-9915 

San Mateo 
U.S. Instrument & Rentals 
(415) 574-6006 

Santa Clara 
Continental Resources 
(408) 727-9870 

Tustin 
Terminal Rentals, Inc. 
(714) 832-2414 

West Los Angeles 
Carterfone 

Communications Corp. 
(213) 879-1871 

COLORADO 
Denver 

BFA Corporation 
(303) 371-2422 

CONNECTICUT 
Milford 

S & S Electronics 
(203) 878-6809 

Wallingford 
Computrend, Inc. 
(203) 265-2841 

FLORIDA 
Orlando 

J.L. Highsmith & Co. 
(305) 293-5202 

Pensacola 
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Digital Systems, Inc. 
(904) 434-2685 

Tarpon Springs 
Data Rental/Sales, Inc. 
(213) 559-3822 

GEORGIA 
Atlanta 

Electrorent 
(404) 449-4800 

ILLINOIS 
Bensenville 

Alanthus Data 
Communications Corp. 

(312) 860-2233 
Chicago 

The David Jamison 
Carlyle Corp. 

(312) 975-1500 
Loonam Associates, Inc. 
(312) 833-5831 
U.S. Robotics 
(312) 346-5650 

Des Plaines 
National Computer Corp. 

Communications 
Center 

(312) 296-0830 
Downers Grove 

Parker Business 
Services, Inc. 

(312) 629-7806 
Elk Grove 

Electrorent 
(312) 956-8380 

Elmhurst 
ICE, Inc. 
(312) 279-1960 

Morton Grove 
Data Access Systems 
(312) 967-0440 

Westmont 
Telcom Products, Inc. 
(312) 960-4090 
(800) 323-7385 

IN DIANA 
Indianapolis 

Computer Systems Corp. 
(317) 298-7200 
Command 
(317) 842-3900 

South Bend 
Credit Bureau of 

South Bend 
(219) 236-5600 

KANSAS 
Shawnee Mission 

Inland Associates, Inc. 
(913) 362-2366 

LOUISIANA 
New Orleans 

Tano Corp. 
(504) 568-1650 

MARYLAND 
Bethesda 

Federal Data Corp. 
(301) 986-0800 

Gaithersburg 
Continental 

Resources, Inc. 
(301) 948-4310 

Rockville 
Alanthus Data 

Communications Corp. 
(301) 770-1150 

MASSACHUSETTS 
Bedford 

Continental 
Resources, Inc. 

(617) 275-0850 
Boston 

American Computer 
Group 

(617) 437-1100 
Lowell 

S & S Electronics 
(617) 459-2578 

Needham Heights 
' National Computer 

Communications Corp. 
(617) 444-6822 

Wakefield 
Selecterm 
(617) 246-1300 

Woburn 
Computrend, Inc. 
(617) 272-8372 
(800) 225-5378 

MICHIGAN 
Benton Harbor 

Heath 
(616) 982-3200 

Brighton 
Dacoterm 
(313) 453-7250 

MINNESOTA 
Minneapolis/St. Paul 

Computer Marketing 
Corp. 

(612) 894-7150 
Tele -Terminals 
(800) 328-3072 

Minneapolis 
Loonam Associates, Inc. 
(612) 831-1616 

MISSOURI 
St. Louis 

Computer Marketing 
Corp . 

(314) 434-1844 
Data Research 

Associates 
(800) 325-0888 
Inland Associates, Inc. 
(314) 821 -3742 

NEW JERSEY 
Allendale 

Leaseametric 
(415) 574 -4441 

Blackwood 
Data Access Systems 
(609) 228-0700 

Fairfield 
Carterfone 

Communications Corp. 
(201 ) 575-6500 

Matawan 
The David Jamison 

Carlyle Corp. 
(201) 946-9669 

Mountain Lakes 
Walsh Assoc iates, Inc. 
(717) 346-3856 

Somerville 
Unitronix, Inc. 
(201) 874 -8500 

Springfield 
Terminal Sales & 

Development, Inc. 
(201 ) 376-8980 

Union 
Transnet, Inc. 
(201 ) 688-7800 

Wharton 
AOL Enterprises, Inc. 
(201 ) 328-1300 

NEW MEXICO 
Albuquerque 

BFA Corporation 
(505) 292-1212 

NEW YORK 
Albany 

J. Cameron Associates 
(518) 371 -5947 

Binghamton 
Ossman Instruments 
(607) 785-994 7 

Great Neck 
M.T.I. 
(516) 482-3500 

Hollis 
Synchro Sound 
(212) 468-7067 

New York 
Alanthus Data 

Communications Corp. 
(212) 688-2615 
National Computer 

Communications Corp. 
(212) 354-9866 

Rochester 
Computrend, Inc. 
(716) 244-1075 
(800) 462-6436 
J. Cameron Associates 
(716) 385-1681 
WNYC 
(716) 381-4120 
Ossman Instruments 
(716) 473-5720 

Syracuse 
Ossman Instruments 
(315) 437-6666 

NORTH CAROLINA 
Charlotte 

J.L. Highsmith & Co. 
(704) 333-7743 
(800) 438-4942 

NORTH DAKOTA 
Fargo 

Tele -Terminals 
(800) 328-3072 

OHIO 
Akron 

CBC Services 
(216) 867-0780 

Cincinnati 
Interactive Information 

Systems 
(513) 761-0132 

Cleveland 
Data Tron 
(216) 585-8421 
M.T.I. 
(216) 464-6688 

Columbus 
CBC Services 
(614) 222-5496 

Dayton 
C.G. Distributors 
(513) 435-4340 

Dublin 
Scherer's Mini -Computer 

Mart 
(614) 889-0810 

OKLAHOMA 
Oklahoma City 

Tel -Tex, Inc. 
(405) 947-3797 

OREGON 
Beaverton 

Datec 
(503) 641 -6644 

PENNSYLVANIA 
Pittsburgh 

C.G. Distributors 
(412) 366-5056 
(800) 245-4120 

Scranton 
Walsh Associates, Inc. 
(717) 346-3856 

TEXAS 
Addison 

Data Applications 
(214) 931-1100 
Tano Corp. 
(214) 661 -1370 

Dallas 
Carterfone 

Communications Corp. 
(214) 350-1294 
Fulton Business Systems 
(214) 741 -6785 

Houston 
Data Applications 
(713) 686-8413 
Tel -Tex, Inc. 
(713) 868-6000 

Richardson 
Tel -Tex, Inc. 
(214) 231 -8077 

San Antonio 
Data Applications 
(512) 732-7176 

VIRGINIA 
Richmond 

J.L. Highsmith & Co. 
(804) 272-5888 

WASHINGTON 
Redmond 

Consolidated Data 
Terminals, Inc. 

(206) 883-0100 
Seattle 

Datec 
(206) 575-1470 

WISCONSIN 
Milwaukee 

Loonam Associates, Inc. 
(414) 548-9790 
Tele -Terminals 
(800) 328-3072 

CANADA-
BRITISH COLUMBIA 

Burnaby 
Alga Communication 

Products, Ltd . 
(604) 438-3333 

CANADA-ONTARIO 
Markham 

Canterm 
Communications 

(416) 495-5700 
CES Electronic Systems 

Group Ltd . 
(416) 495-5555 
Lanpar ltd. 
(416) 495-9123 
Teleterm ltd. 
(416) 495-5666 

Mississauga 
Data Terminal Mart 
(416) 677-0184 

Toronto 
Hamilton Rentals 
(416) 251-1166 

CANADA-QUEBEC 
Montreal 

Spectra Colour, Ltd . 
(514) 739-2153 
Telcor 
(514) 337 -6020 

CANADA-MANITOBA 
Winnipeg 

Electro Systems 
Group, ltd. 

(204) 772-9411 

mamaomn 
We change the way 

the V\Orld thinks. 
CIRCLE NO. 35 ON INQUIRY CARD 
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Access will give distributors and 
dealers incentives in the form of 
rebates, to sign licensing agree­
ments. Kluchman will thus retain 
some control over the software and 
its use. The license from the dealer 
will include provisions to put the 
software on any media required by 
the end user. Kluchman plans to 
have six distributors-five u.s. and 
one Canadian-and 60 to 70 DG 

retailers this year. 
Although profit margins built into 

each marketing level are not yet 
determined, Kluchman expects 
them to be similar to those of 

hardware. Access's margins would 
average 50 percent, distributors' 
about 10 to 20 percent, and dealers' 
between 30 and 35 percent. 
Authors' royalties will range from 5 
to 10 percent, depending on how 
much Access must add to a 
program. 

Kluchman has a $1-million 
first-year operating budget. He 
soon will have six people working 
for him and is looking for three key 
employees: an acquisitions person to 
evaluate submitted software, a 
marketing person to designate what 
types of programs to accept and a 

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

-------
Company Period Revenues Earnings EpS 

Ampex 6 mos. 11/1180 248,828,000 12,708,000 1.10 
6 mos. 10/27179 216,006,000 17,368,000 1.52 

~------

Ana logic 3 mos. 1011180 19,256,837 1,698,939 .22 
3 mos. 1011179 14,329,970 1,147,367 .18 

Cambex Yr. 8131/80 4,047,000 201 ,000 .11 
Yr. 8131179 8.164,000 115,000 .06 

Cullinane 6 mos. 10131 180 12,914,000 1,688,000 .59 
6 mos. 10131 179 8,066,000 1,064,000 .39 

Data Access Systems Yr. 8131180 37,241 ,676 5,148,355 1.79 
Yr. 8131179 28, 153,475 3,414,573 1.25 ---

Dataram 6 mos. 10131 180 12,730,000 1,114,000 .48 
6 mos. 10131 179 10,295,000 1,756,000 .77 

General Instrument 39 wks. 11/30180 618.628,000 49,271 ,000 5.52 
39wks. 11125/79 513,604,000 36,660,000 4,26 ------ -----

Genlsco Technology Yr. 9/30/80 17,516,283 1,203,341 .94 
Yr. 9130/79 15,204,962 1,322,408 1.11 

Yr. 9/30180 303,751 ,000 388,000 .05 
Yr. 9/30179 264,419,000 29,213,000 3.66 

---- ----------
Mohawk Data Sciences 6mos. 10131 /80 141,277,000 9,111 ,000 .80 

6mos. 10/31179 124,736,000 8,243,000 .73 

NBI Yr. 6/30/80 32,903,000 3,205,000 1.40 
Yr. 6/30/79 13,236,000 1,651 ,000 .91 ......_ __ ~ 

STSC 6 mos. 11/30180 13,137,000 803,000 .45 
6 mos. 11 /30179 9,265,000 593,000 .35 

Tano 9mos. 9/30/80 10,507,577 338,534 .85 
9mos. 9/30/79 8,082,020 244,713 .62 ----

Triad Systems Yr. 9130180 56,513,000 5,031 ,000 .81 
Yr. 9130179 30,805,000 3,297,000 .56 

----- -- -----
Wyle Laboratories 9mos. 10/31180 195,677,000 5,746,000 1.01 

9mos. 10/31179 179,295,000 6,273,000 1.15 
------

Wyly 9 mos. 9130180 62,900,000 4,200,000 .36 
9 mos. 9/30179 86,300,000 33,000,000 2.66 
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manufacturing person to be respon­
sible for the physical product and 
the subscription service. 

Kluchman expects Access to be a 
$10-million company within a few 
years. That's not unrealistic when 
viewed in terms of Personal 
Software, which achieved a similar 
growth rate in its two-year 
existence. However, the cost of 
entering the market is higher than 
it was two years ago, cautions 
Daniel H. Fylstra, chairman and 
founder of Personal Software. 

"When Personal Software en­
tered the market, the number of 
personal computers on the maket 
was less than 100,000. Now it is 
almost 1 million. There were also 
fewer computer stores, and the cost 
of reaching them was lower." But, 
Fylstra points out that there are 
fewer dealers and distributors in 
the minicomputer business than in 
the personal computer industry, 
and that may lighten Kluchman's 
burden somewhat. 

Personal Software was a pioneer 
in software publishing, and it soon 
found that its publishing model was 
inadequate. Fylstra says that model 
has been refined, but he won't 
discuss specifics except to say it 
"revolves around the way we 
organize, structure and control 
software development on a product. 
You have to achieve consistency in 
software packages across many 
authors." 

Kluchman should avoid being too 
ambitious in his product goals, some 
industry observers say. "He will 
have a few products that are well 
supported," says Richard F. 
Brown, president of the Computer 
Store, adding that Personal Soft­
ware has been "sort of a publishers 
clearing house" for software. 

Osborne agrees that Kluchman 
should curb his ambition. "If he has 
limited goals and keeps the company 
profitable at $10 million, (he'll do all 
right). But if he grows it to $100 
million, he'll be bankrupt in a couple 
of years." 
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Osborne cites pirated software as 
a major reason for limiting growth, 
because it takes a lot of products to 
keep a $100-million company alive. 
A large number of illegally copied 
products could ruin a company. 

Fylstra does not consider Access 
direct competition for his company, 

as the companies are addressing 
different markets. He admits 
Personal Software also considered 
developing a product for minicom­
puters, but decided against it 
because gross margins weren't 
adequate. 

"Mass distribution favors person-

Booming venture capital 
fosters more start-ups 

Despite the recession and 
climbing inflation rates, venture 
capital funds have increased, and 
that's good news for start-ups and 
companies requiring additional 
capital. One of the main reasons for 
the availability of funds is that 
venture capitalists are more aware 
of computer technology. 

Venture capital pools total about 
$4 billion this year. That breaks 
down to $1.5 billion from private 
firms, such as Hellman Gal & Co., 
Boston, $1.3 billion from the assets 
of small business investment 
companies and $1.2 billion from 
financial and nonfinancial corpora­
tions, says Stanley E. Pratt, editor 
and publisher of the Venture Capital 
Journal. He adds that monies for 
start-ups have increased from 12 
percent of available funds in 1978 to 
1979 to 30 percent in 1979 to 1980. 
The average amount of financing 
given to start-up companies has 
risen from $1. 3 million to $1. 7 
million. 

Venture capitalists have shown 
much interest in high-technology 
companies whose products improve 
productivity. Pratt says that 63 
percent of available funds went to 
high-technology ventures, including 
communications and computer 
companies, and 18 percent went to 
other electronics interests, includ­
ing semiconductor and test equip­
ment manufacturers. In compari­
son, only 11 percent was invested in 
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consumer products and services. 
Pratt cites some major reasons 

for the increase in available venture 
money. Most important was the 
reduction of the capital gains tax in 
1978 from 49 percent to 28 percent, 
which Pratt claims made invest­
ment in venture capital pools more 
attractive. He adds that there is an 

Data General backer Adler: '"A good 
venture capitalist wants to make money to 
satisfy a long-term need ." 

effort under way to further reduce 
the tax to 21 percent by early next 
year. 

Another reason is the maturation, 
after five to ten years, of 
partnerships between venture 
capitalists and their ventures. Pratt 
says that successful venture 
capitalists receive an average 20 
percent return on investments, a 
sum that essentially "legitimizes" 
investment in venture capital pools. 

al computers in volume and price of 
unit sale," Fylstra says. Kluchman 
may, in turn, address the personal 
computer market in the future. But 
Osborne predicts that "Kluchman 
will branch clown rather fast 
because that is where the volume 
is." -Lori Valigra 

Thus corporations investing pension 
funds, which typically are invested 
at a 11/2-percent return rate, are 
turning toward more profitable 
long-term investments. 

Third, as more money came on 
the market, more entrepreneurs 
appeared and perpetuated the 
phenomenon of venture capital 
investment. Still another factor is 
that venture capitalists are making 
money on what Pratt calls "the 
acquisition craze." One of the recent 
venture-backed acquisitions was 
that of Systems Engineering 
Laboratories, Inc. by Gould, Inc. 
(MMS, November, p. 51). 

"The best time to make venture 
capital investments is in a down 
economy," Pratt contends. He says 
that in the last recession, banks 
charged a 20-percent annual 
interest rate on loans, while venture 
capitalists investing in a company 
either took straight equity without 
interest or charged an average rate 
of 12 to 15 percent. 

One venture capitalist says 
people turn to high-technology 
equities to protect the value of their 
financial assets. "There is a general 
belief that the recession is over, and 
it is exiting with a high level of 
inflation," says Joe Gal of Hellman 
Gal & Co. He adds that high­
technology companies are among 
the most rapidly growing in the 
economy. 

"Technology stocks have risen (in 
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)lleet the Tiger with 
a bigger bite. 

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 
jPresents a breakthrough in matrix printin 
jering the user excellent print quality wit 
ce of a matrix printer . Employing a uniq 
red column" head manufactured by Integr 

creates high quality printouts by over!& 

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. 

*Suggested single-unit U.S. price. Very generous OEM discounts available. 
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What Makes Archive Streamers 
The Intelligent Backup Choice? 

For one thing, 
they're the only 
intelligent 1A" 
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 read 

retries without host intervention. 
Call today for full information on 

either basic or easily integrated intelligent 
Sidewinders. 

Archive Corporation, 3540 
Cadillac Avenue, Costa 
Mesa, California 92626. 
(714) 641-0279, 
Telex: 683466. 
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value) more in the last several 
months than in any similar time 
period in the past," Gal contends. 
The total added value of all 
high-technology companies is $6 
billion to $7 billion, but with 
increased demand for the stocks, 
high-quality technology companies 
are in short supply, Gal says. 

Many venture capitalists agree 
that in making investments, 
experienced people are more 
important than products. But 
investors do examine a product's 
market potential, and usually will 
not support a product that must 
create its own market. 

"Most venture capital firms, 
unless they're looking at a 
particularly good concept, prefer to 
invest in people with years of profit 
and loss experience," says Gal. Such 
a person is practical and business­
oriented, can handle problems, can 
attract qualified people to the 
company and can accomplish things, 
Gal says. One recent start-up 
backed by Gal's firm is Apollo 
Computer, Inc., one of whose 
founders is Prime Computer, Inc., 
founder Bill Poduska (MMS, June, p. 
53). 

But, Gal concedes, "Every once in 
a while you get someone with the 

right instincts. We are very 
sensitive to people who may not be 
experienced but who are easy to 
work with." Venture capitalist Fred 
Adler took such a risk on Edson de 
Castro of Data General Corp. The 
risk paid off handsomely. Adler, 
now of Adler & Co., New York, 
turned a $100,000 investment in DG 

into $20 million. 
"A good venture capitalist does 

not go into a deal just because he 
has money to invest. He wants to 
make money to satisfy a long-term 
need, not a short-term fad," Adler 
says. 

Minicomputer technology and its 
markets were not well understood 
at the time that Adler took the risk 
on de Castro. But Adler says de 
Castro had "the determination to 
make it, to build a major company. 
This meant as much to him as 
anything in the world." He says de 
Castro showed a lot of motivation, 
was open regarding the good and 
bad points of the proposed product 
and understood the necessary 
product ingredients. "He envi­
sioned LSI (large-scale integration) 
and looked for a computer with the 
most advanced semiconductor logic 
so there would be a flexible design." 
Additionally, de Castro wanted a 

Analog Devices creates 
venture capital arm 

A surge in the number of 
corporations investing in venture 
capital pools or developing their 
own venture capital arms is 
augmenting investment funds avail­
able to entrepreneurs from private 
venture capitalists, who typically 
fund businesses rather than 
technologies. 

Major oil companies wishing to 
di versify, including Exxon Corp., 
have shown most interest in 
developing these venture capital 
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arms. But Analog Devices, Inc., has 
become one of the few high­
technology companies to explore 
this avenue (see "Booming venture 
capital fosters more startups," 
p. 60). 

In creating Analog Devices/ 
Enterprises, a new division infused 
with $10 million this year from 
Standard Oil, Indiana, Analog 
believes it is "having its cake and 
eating it, too." "We can keep 
growi:!".g our in-house business and 

family of machines, and he outlined 
their markets to Adler. 

Finding an entrepreneur with 
such instincts can be considered 
lucky, but venture capitalists may 
now have to take more risks in 
judging character. One observer 
says venture capitalists have been 
spoiled over the last five years. 
Now, the possibility of "too much 
money chasing too few deals" 
indicates that marginal companies 
may emerge. But Adler says there 
are more good deals than ever. His 
company reviews about 1000 
proposals a year and accepts about 
15 high-technology company propo­
sals valued at $10 million to $15 
million a year. 

Venture capitalists usually agree 
that they do not control which 
technologies come to market. They 
see companies only as investments. 
Yet, they are eyeing some promising 
markets. Gal points to some 
interesting emerging technologies: 
automatic speech recognition; hard­
ware or software language transla­
tors, especially those coupled with 
speech-recognition technology; local 
networking; back-end processors for 
data-base access; and natural 
language-parsing systems. 

- Lori Valigra 

develop more business five to six 
years down the road," says 
Lawrence T. Sullivan, chairman of 
Analog's strategic planning commit­
tee. 

Analog's data-acquisition systems 
and components business has been 
growing about 35 percent a year, 
Sullivan says, but that growth has 
required more than $30 million in 
capital expenditures a year. To 
expand, Analog had to diversify 
while maintaining its existing 
business. Standard Oil, which holds 
a 12¥2-percent share of Analog, 
stands to gain a larger share of 
high-technology investment as 
Analog grows. 
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Venture monies will go to 
companies that fit into Analog's 
long-term strategies. "We want to 
make a minority investment of 
between 10 percent and 45 percent, 
with the intent of possibly acquiring 
the companies after they grow for 
five to six years," Sullivan explains. 
He says Analog is more interested 

in companies beyond the start-up 
phase and in managers with a focus 
on profits. 

"Eight to nine years from now, 
Analog could have a chance at being 
a company that offers a lot of 
products, for example, products for 
factory or laboratory automation," 
he says. The company could become 

There are other vacuum column drives, 
but only Cipher's 900 Series 

gives you these exclusive features: 

64 

0 quiet operation 

0 internal diagnostics 

0 low power usage 

0 no changing of 
50/60Hz belts or pulleys 

The 900 Series uses built-in 
Z-80 intelligence and far simpler 
mechanical design to provide total 
closed loop control for gentle tape 
handling. That means it uses 60 per 
cent less power and is so quiet you 
can even use it in office environments. 

Catch the excitement! 
Cipher Is your source for all 

your tape drive needs. Call us at 
(714) 578-9100. Or write for our 
free product brochure-
10225 Willow Creek Road, 
San Diego, California 92131. 

1/te ,. ~z.• 
~XCl1.70§ cnrnpnny 

CIRCLE NO. 38 ON INQUIRY CA RD 

a system manufacturer. Sullivan 
says the company is interested in 
digital-signal processing, from the 
integrated-circuit level to complete 
systems; automatic test equipment; 
data-communications market nich­
es, including instrumentation and 
control; and terminals with com­
plete graphics capabilities. 

Some private venture capitalists 
have criticized corporate venture 
capital arms because the corpora­
tions frequently want to acquire the 
venture. Some observers say that 
acquired companies risk losing their 
entrepreneurs, as was the case with 
many Exxon Enterprises affiliates 
that were acquired. 

But acquirees can still grow, says 
Stanley E. Pratt, editor and 
publisher of the Venture Capital 
Journal. "The acquisition of 
high-technology em~rging business 
really makes sense for major 
companies . Larger corporations 
recognize that the entrepreneurial 
businesses, often backed by venture 
capitalists, are able to identify, 
create and exploit market niches 
that build into significant business 
opportunities. By acquiring these 
innovative companies after product 
development and initial market 
penetration, but before major 
growth expansion, the larger 
company's resources can be effec­
tively employed to accelerate 
growth," says Pratt. He points to 
the recent acquisition of Systems 
Engineering Laboratories, Inc., by 
Gould, Inc., as an example. 

As a high-technology company, 
Analog can provide valuable 
guidance and advice to acquisitions 
and ventures, Sullivan says. Analog 
will back ventures in the $5-million 
to $50-million range. "Analog must 
try to convince people they can 
realize their ambitions and have 
secure growth," Sullivan says. "But 
they must eventually give up some 
measure of independence." Stan­
dard Oil will provide Analog 
Devices/Enterprises with $50 mil­
lion over five years. -Lori Valigra 
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50me abucks 
wortho 

Sure, it's handy to get our HP 1000 L-Series 
microcomputer on just two boards-with a single board 
holding the full 1/2 megabyte of memory! But, before 
you consider buying any microcomputer, you should 
look beyond the hardware to the software. 

After all, that's where most of the time and 
money is often spent in developing a microcomputer­
based system. But you can eliminate almost all that 
effort by using an L-Series. With $50 million worth of 
software development behind it, you only have to worry 
about developing your applications programs. 

The L-Series offers you the ideal combination of 
HP's big system software and economical microcom­
puter hardware. So you can build cost-effective solu­
tions for data acquisition and control, communications, 
factory automation and a whole range of other products. 

Designer software. 
With the minicomputer software that HP has 

been perfecting for more than a decade, plus our Model 
10 Development System, you'll find it's easy to create 
the system you need. 

You can start with either RTE-Lor 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, BASIC and PASCAL. And our HP 
DSN networking software makes it simple to put low­
cost computing wherever you need it. 

Data base management on a board computer? 
With our IMAGE DBMS, you've got a powerful tool 
for simple and efficient data management. And you 
can easily picture the possibilities offered by our 
GRAPHICS/1000 software. Like our other software 
packages, these are all upwardly compatible throughout 
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the entire HP 1000 line, giving you an easy growth path 
to even higher performance. 

Efficiency across the board. 
How to handle all this software power? Simple. 

We used an advanced distributed intelligence architec­
ture 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 on just one board.) And with the CPU free 
to concentrate on computation, you get significantly 
increased throughput and exceptional microcomputer 
performance. 

A range of solutions. 
The L-Series comes in a variety of configurations 

to meet your needs best-from boards and boxes to en­
tire systems. Prices start at only $1968 for a starter set 
that includes CPU, 64KB memory and one I/O board. 

Like our other OEM products, the L-Series is 
backed by our full range of customer services-includ­
ing worldwide software and hardware support. 

If you'd like a hands-on demonstration, just con­
tact your local HP sales office listed in the White Pages. 
Or write for more information, and our new OEM cata­
log, to Hewlett-Packard, Attn: Joe Schoendorf, Dept. 
896, 11000 Wolfe Road, Cupertino, CA 95014. 

F//-p'9 HEWLETT 
lii!a PACKARD 

US. OEM prices in quantities of JOO. 
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HERE'S A COLORFUL DISPLAY 
OF OUR VERSATILITY. 

No matter what type 
of business you're in, 
our popular CG Series 
of color graphics com­
puters can give you 
vivid insights into 
every phase of your 
operations. Even our 
largest and most so­
phisticated clients 
keep telling us they're 

coming up with in­
novative applications 

that save amazing 
amounts of time while 

providing vital informa­
tion. If that's the kind of 
versatility you'd like in 

a very reasonably priced 
color graphics com­
puter, contact your 

nearest sales rep. 
FROM BUSINESS GRAPHICS TO PROCESS CONTROL, CHROMATICS CAN SOLVE ALL OF YOUR APPLICATIONS NEEDS. 

SALES REPRESENTATIVES: AK: Chromatics , Inc 404 493-7000 , AL: Huntsville , Col-Ins-Co ., 800 .327-6600. AR: Comspec 918 743-6892 , AZ: Phoenix . Thorson Deser1States6021998-2444. CA: Sou1hern , U.S Graphics 
Marketing 213 880-4062. CA: Nor1hern . US Graphics Marke1ing 408 730-1023. CO : L111leton . Davis Associates 303 795-1400, CT: Bartlett Associates 914 949-6476 , OE: Bar11ett Assoc1a1es 301 '656-3061. OC : Bar11ett 
Associates 301 656-3061 , FL: Ft Lauderdale . Col-Ins-Co 800 •432-4480, FL: Orlando. Col-Ins-Co Inside FL 800 432-4480, Local 305 •432-7615 , GA: A11anta , Col-Ins-Co 8001327-6600, HI : US Graphics Marketing 

213•880-4062. 10: Eastern. Davis Associates 303 795-1400, 10: Western , DPM , Inc. 206/747-3309, IL: Northern . Dytec . Central 312 •394-3380. IL: Southern , Dytec/Sou1h 314'569-2290. IN: lnd1anapohs , Dy1ec /Central 
317/247-1316 , IA: Eastern , Dy1ec.Cen1ral 3191683-2282 , IA: Western , Professional Marketing Services 6121934-5939. KS: Lenexa , Dytec/South 9131888-0215 , KY: WKM Associates 5131434-7500, LA: Baton Rouge , 

Col-Ins-Co 8001327-6600. MA: Framingham , Bar11ett Associates 6171879-7530, MO: Bethesda , Bartlett Associates 301 '656-3061. ME: Bartle11Associates6171879-7530, Ml : De1r01t , WKM Associates 313/588-2300 , MS: 
Col-Ins-Co 800/327-6600 , MN: Chanhassen , Professional Marketing Services 612/934-5939 , MO: Maryland Heights. Dytec1South 314/569-2290 , MT: Davis Associates 3031795-1400 . NB: Dytec/Sou1h 314/569-2290, 

NO: Professional Marketing Services 6121934-5939 , NH: Bartlett Associates 617 /879-7530, NJ : Bartlett Associates 914'949-6476, NM: Albuquerque, Thorson Desert States 505/265-5655, NY: Holcomb. Bar11ett 
Associates 716/657-6309, NY: White Plains, Bartlett Associates 9141949-6476 , NC: Winston Salem , Col-Ins-Co 8001327-6600, OH: Dayton, WKM Associates 5131434-7500, OK: Tulsa , Comspec 9181743-6892 , OR: 

Por11and , DPM, Inc 503 '223-0805. PA: Pittsburgh, WKM Associates 4121892-2953, PA: Wayne , Bartlett Associates 215/688-7325. RI: Bartlett Associates 6171879-7530 , SC : Greenville , Col-Ins-Co 8001327-6600 , SD: 
Professional Marketing Services 612/934-5939. TN : Nashville . Col-Ins-Co 8001327-6600. TX : Houston. Comspec 713 461-4487 , TX : Richardson , Comspec 214 '234-4137. TX: San Anton Ml , Comspec 512 /340-6507 , UT: 

Davis Associates 303 795-1400, VT: Bar11ett Associates 617 879-7530. VA: Northern, Bar11ett Associates 804 •421-7330. VA: Southern , Col-Ins-Co 800/327-6600, WA: Sea111e. DPM . Inc 2061747-3309. WV: WKM 
Associates 4121892-2953 WI: Eastern ,Dytec°Central 414 425-2997 , WY: Davis Associates 303 795-1400. INTERNATIONAL: Chromatics. Inc . 404 :493-7000 c Chromatics, Inc. 1980 

Chromatics, Inc. , 2558 Mountain Industrial Boulevard , Tucker, Georgia 30084 Telephone 404/493-70~0 TWX 810/766 8099 
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Systems designers strive 
to make software friendly 

Systems manufacturers have long 
shown a sensitivity to human factors 
in hardware design, as evidenced by 
the prevalence of tiltable displays, 
detachable keyboards and other 
features intended to reduce opera­
tor discomfort. Now they are 
beginning to show a similar 
sensitivity to human needs in 
software design. An indication of 
this is the growing number of 
manufacturers who are hiring 
psychologists to serve as consul­
tants on system design projects. 

This trend is particularly gratify­
ing to Ben Shneiderman, author of 
Software Psychology, a recently 
published programming textbook 
that stresses human factors in 
software design. Although a 
computer scientist himself, Shnei­
derman long has advocated bringing 
the insights and methods of 
psychologists to bear on software 
design problems. 

With systems spreading from the 
cloistered computer room to the 
office and home, Shneiderman 
believes that software design 
should no longer be left solely to 
computer professionals. "Experi­
ence has shown that computer 
professionals will accept and master 
any system no matter how horribly 
designed from a human point of 
view," Shneiderman says. "But a 
nontechnical user is quickly turned 
off by a poorly designed system." 

Computer professionals, 
Shneiderman suggests, may know a 
great deal about machines, and may 
even know something about their 
own thought processes, but they 
often are woefully ignorant of the 
needs and foibles of the average 
mortals who increasingly must use 
the systems they design but who 
have no programming experience. 
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"The computer professional's intro­
spection does not necessarily hold 
for the man in the street or the 
home user," he remarks. 

Shneiderman's critics may ques­
tion whether psychologists have a 
better understanding of human 
nature than computer professionals 
do. But Shneiderman argues that 
psychologists bring a sensitivity to 
human needs that has been lacking 
in system designers, who until 
recently have been more concerned 
with machine efficiency than with 
human performance. 

Shneiderman sees another advan­
tage to bringing psychologists into 
the picture. Computer science, he 
says, is now at a stage in its 
development analogous to that of 
physics before Galileo introduced 
the experimental method. Psycholo­
gy, on the other hand, has long been 
accustomed to putting its theories 
to the test of experiment. 

Shneiderman's work at the 
University of Maryland, where he is 
an associate professor of computer 
science, has concentrated on making 
software more readable and hence 
easier to maintain. His book 
summarizes his experimental 
findings and those of other 
researchers on the efficacy of 
various stylistic techniques intend­
ed to improve the clarity of 
programs. 

Some of the findings contradict 
the cherished convictions of many 
software experts. For example, 
systematic indentation has long 
been advocated as a means to 
improve program readability. But, 
Shneiderman says, controlled ex­
periments have shown that indent­
ed programs are no easier to 
understand than unindented ones. 
On the other hand, researchers 

"A nontechnical (computer) user is quickly 
turned off by a poorly designed system," 
notes author Ben Shneiderman. 

have found that the simple device of 
inserting a blank line between 
logically distinct sections markedly 
improves a program's readability. 

Controlled experiments also have 
punctured another long-cherished 
myth about software, Shneiderman 
says. Detailed flowcharts have long 
been considered the ultimate form 
of program documentation, and 
because they are laborious to 
produce, considerable effort has 
been expended to develop automatic 
flowcharting software. But tests 
indicate that it is as easy to decipher 
programs without detailed flow­
charts as it is with them. Short 
block-level charts, however, do help 
in the comprehension of programs. 

Shneiderman admits that such 
insights are hardly earth-shattering 
and that the psychological approach 
to human factors in system design 
has thus far focused on stylistic 
refinements rather than substantive 
issues. However, he believes that 
computer science has reached the 
stage where a disciplined approach 
is needed if progress is to be made. 
Moreover, he likens the experimen-
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tal approach to the painstaking 
methods of mosaicists. "Each 
experiment is like a tile in a mosaic. 
As the tiles are pieced together, a 
picture begins to emerge of the 
factors that are important in system 
design from a human performance 
point of view," Shneiderman says. 

Many tiles are still missing, he 
hastens to point out. He and other 
researchers have focused until now 
mainly on programming languages. 
He would like to see the 
experimental approach extended to 
query languages, data-base sys­
tems, interactive displays and other 
system elements that affect users. 

"The surface has barely been 
scratched," he says. 

Shneiderman himself has recently 
become "obsessed" with error 
messages. "Most error messages 
are not only extremely cryptic but 
also hostile in tone," Shneiderman 
says. He adds "Tone is a very 
important human factor. You don't 
want to alienate users with poorly 
worded and cryptic messages." 

Shneiderman believes that human 
error in the use of systems could be 
substantially reduced by making 
error messages specific and by 
banishing such negatively toned 
terms as "illegal" and "invalid" from 

Kluchman launches career 
as a software publisher 

Many computer manufacturers inefficient or are difficult to use. 
have used software as a tool to sell Veteran minicomputer marketer 
hardware, rather than emphasize it Allen Kluchman is attempting to 
as a strong product with its own solve some of those problems by 
profit potential. The result, some bringing minicomputer users high­
observers contend, is that computer quality, mass-produced, turnkey 
users may pay a lot of money for applications software at low cost. 
products that don't do the job, are Kluchman, formerly employed by 

"Software is beginning to be viewed as a 
product with profit potential and therefore 
justifies investments for quality, " says 
publisher Kluchman. 

70 

Data General Corp. and Digital 
Equipment Corp., will market 
programs obtained from indepen­
dent programmers and written for 
DG minicomputers. His software­
publishing company, Access Com­
munications, Inc., will sell software 
through distributors and dealers. 

In so doing, Kluchman will 
provide a service similar to the one 
that was responsible for the success 
of the minicomputer industry: 
providing a low-priced, off-the-shelf 
product. 

"The minicomputer industry 
grew out of the desire to produce 
low-cost, special-purpose systems," 
Kluchman says. "Software is now 
where hardware was 20 years ago." 
General-purpose minicomputers 
prompted lower prices for custom, 

the lexicon of error message 
writers. Such words can be 
eliminated by stating the exact 
nature of the error, he points out. 

Shneiderman's theory has en­
countered some skepticism, but he 
hopes to settle the matter by his 
favorite method: controlled experi­
ment. He is testing his theory about 
error messages on his students and 
is acting as a consultant for an 
experiment being conducted by 
Boeing Computer Services. "I 
believe such studies will show that 
well-written error messages do 
make a difference," Shneiderman 
says. -Paul Kinnucan 

special-purpose systems. Similarly, 
packaged applications software 
likely will force expensive custom 
software prices to drop, he 
explains. 

"Software is beginning to be 
viewed as a ,product with profit 
potential, and therefore justifies 
investments for quality," he 
emphasizes. 

Kluchman knows that selling 
software requires providing cus­
tomers with support. To that end, 
Access includes self-teaching aids in 
its software. "The factor that limits 
broad use of computers is not cost; it 
is understanding how to use them," 
Kluchman says. 

Kluchman developed the idea of 
educating customers during his four 
years at DEC, which he joined in 
1964 as manager of advertising and 
sales promotion for the company's 
PDP-8 minicomputer. He also 
developed the practice of fostering 
price and performance competition 
in the minicomputer industry. 

Kluchman missed some career 
opportunities because he was so 
busy working. Edson de Castro, 
then a design engineer for the PDP-8 

and now president of Data General, 
and three other DEC employees 
asked Kluchman to draft a business 
plan for a new product and strategy 
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''quantum fully intends to be the leader 
m 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-meg~byte 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. 

ounn1um Driving down the cost of quality. 

CIRCLE NO. 41 ON INQUIRY CARD 

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. 





''Engineering for low-cost, high-volume production is even 
more challenging than engineering for higher capacity and 

better performance. We did both with the Q2000!' 
-David A. Brown, VP-Engineering, Quantum Corporation 

Low-cost 8-inch Winchester 
drives designed to be built 
in volwne. 
All too often in the disk drive 
industry, the procedure has been 
tor Engineering to design the 
drive, then turn it over to Manu­
facturing and wish them luck. 
That's why a lot of designs that 
looked great on paper tell short 
when they got into production . 
And why you had to wait tor 
volume deliveries. 
And that 's why Quantum made 
low-cost, high-volume produc­
tion a priority, right from the 
beginning. 

Our engineering group was com­
mitted not only to designing tor 
higher capacity and better per­
formance than the ind ustry-stan­
dard Shugart SA1000, but to 
designing tor low-cost , high­
volume production as well. 

Four times the capacity of the 
Shugart SAlOOO. 
The new Q2000 series gives you 
a choice of 10, 20, 30 or 40 
megabytes of data storage , as 
compared with the 5 and 10 
megabytes of the SA1000. Access 
time is up to 28% taster. And the 
Q2000 series is compatible with 

OUAmum Driving down the cost of quality. 

the SA 1000 and with standard 8-
inch floppy disk drives. 

Available today in large 
OEM quantities. 
Quantum 's emphasis on manu­
facturability means you can get 
to market on schedule, with an 
affordable system that outper­
forms your competition. 

Find out more about the engi ­
neering and cost advantages of 
Quantum low-cost 8-inch Win­
chester drives now. Call Bob Teal 
at (408) 262-1100. Or write 
Quantum Corporation , 2150 Bering 
Drive , San Jose, CA 95131. 

CIRCLE NO. 43 ON INQUIRY CARD 
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for DEC. Kluchman was too busy to 
develop a plan, but the group did 
submit one. That plan was rejected. 
De Castro and the others then left 
DEC to form Data General. 

In 1968, Kluchman nearly missed 
another opportunity when he 
rejected an offer to be director of 
marketing for Data General. He 
later reconsidered and joined the 
company. "The DG offer was risky, 
but if it was successful, it would 
make money fast," Kluchman says, 
reflecting. "And, it's fun to start a 
company." But before assuming his 
new position he made a deal with 
himself: "I enjoyed business and 
work, but if I made a certain 
amount of money, I would work only 
as much as I wanted to." 

One big obstacle in marketing the 
new product-com petition-was 
already established in the minicom­
puter industry when DG jumped in. 
In 1968, the company faced 
competition from at least 64 other 

People in the news ..... 

Manuel A. Fernandez was 
elected president, CEO and a 
director of Zilog, Inc., Cupertino, 
Calif. He succeeds Federico 
Faggin, who was appointed vice 
president of Exxon Enterprises, 
Inc., with responsibility for the 
Computer Systems Group. 

Data General Corp., Westboro, 
Mass., has named H.E. James 
Finke to the new position of vice 
president, international market 
development. Finke formerly had 
been vice president, Europe. 

Barry Rosenbaum has been 
promoted to the position of director 
of marketing at Perkin-Elmer's 
Computer Systems Division. He is 
responsible for planning, directing 
and controlling worldwide market­
ing activities. Rosenbaum previous­
ly was assistant to the general 
manager at the company's u.s. 
Computer Sales Division. 
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manufacturers. 
"DG understood the fine tuning of 

what must be done to be successful 
in the minicomputer business," 
Kluchman says. While other 
competitors fell by the wayside, DG 
set out to position itself as a strong 
number 2 contender to DEC, which 
had 85 percent of the market. 
"Other vendors didn't see that DEC 
was the market-that it was the 
IBM of the minicomputer market." 

When DG had successfully 
launched its Nova and superNova 
products and held a secure position 
behind DEC, Kluchman kept his 
promise to himself: he cashed in his 
stock options and left. From 1972 to 
1979, he lived on his Sherborn, 
Mass., farm and worked part-time 
as a consultant. 

"I had a good time for seven 
years ... but inflation ended the 
paradise," he says. He started a 
company in 1979-Access Commu­
nications, Inc., in Wellesley, 

Britton-Lee, Inc., Los Gatos, 
Calif., has appointed J udit h B. 
Miller director of sales, with 
responsibility for sales develop­
ment, administration and customer 
contact. Miller formerly was 
employed by National Semiconduc­
tor Corp., where she served as 
marketing communications manag­
er for the Microcomputer Systems 
Division. 

Jared A. Anderson , president 
and CEO of Two Pi Corp., will end 
active involvement with the firm at 
the expiration of his management 
contract with u. s. Philips Corp., the 
parent company. 

Carl Jeremias has joined Micro­
data Corp., Newport Beach, Calif., 
as group vice president, domestic 
marketing and sales. Prior to 
joining the company, Jeremias was 
employed at MAI for 12 years. 

Dataroyal, Inc., Nashua, N.H., 

has appointed Prentice I. Robinson 
as senior vice president, a new 

Mass.-to sell software of econo­
metric models of business. When 
efforts to finance the company 
failed, Kluchman returned to DG, 
helped set up the company's retail 
business and brushed up on the 
developments in the computer 
industry of the previous seven 
years. 

Last fall, Kluchman reactivated 
Access as a publishing house for 
independent software and fulfilled 
an early career goal of being a 
publisher. The value he adds to the 
software will be merchandising, 
which is one of his strong points, 
says former colleague William D. 
Jobe, vice president and general 
manager of DG's General Distribu­
tion Division. 

At Access, Kluchman will apply 
his aggressive marketing approach 
and flair for merchandising to 
software, basing his first product on 
the Visicalc personal computer 
business package. -Lori Valigra 

position. He was formerly senior 
vice president and vice president of 
engineering at Centronics. Prior to 
that, he headed research and new 
product development for Wang 
Laboratories. 

Alyce Branum has joined 
Summagraphics Corp., Fairfield, 
Conn., as director of marketing. 
She was formerly employed at 
Digital Equipment Corp., where 
she was a product manager and a 
marketing manager for several 
product groups. 

Ken Isaac has joined Century 
Data Systems, Inc., Anaheim, 
Calif., as vice president, engineer­
ing. He replaces Richard Charlton , 
who has been appointed vice 
president, advanced planning and 
technology. 

Peter L. Hertan has been 
appointed vice president, marketing 
of Nestar Systems, Inc., Palo Alto, 
Calif. He will be responsible for all 
µc product marketing and support. 
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"As OEMs discover the advantages of Quantum 8-inch 
Winchester drives, the demand grows daily. In Manufacturing, 

we're prepared to meet high-volume OEM commitments!' 

A very manufacturable 
disk drive. 
Quantum 's 10, 20, 30 and 40-
megabyte Q2000 disk drives 
were designed to be built in high 
volume at low cost. 
Working as a team , Quantum 
design and manufacturing engi­
neers created a drive that gives 
you better performance than the 
industry-standard Shugart SA1000, 
yet can be manufactured with 
simple, low-cost parts and fast , 
efficient production methods. 
Low-cost, high-volwne 
production. 
To meet your low-cost , high­
volume delivery requirements , we 
designed our manufacturing pro­
cess as carefully as we designed 
the drive itself . 

CIRCLE NO. 44 ON INQUIRY CARD 

-Harold C. Medley, VP-Manufacturing, Quantum Corporation 

Our unique conveyorized ''clean­
air tunnel" combines the best of 
proven techniques for Winches­
ter drive assembly. The drive is 
assembled on a conveyor line, 
so production is more efficient 
than with independent assembly 
stations . And the laminar-flow 
clean-air tunnel completely elim­
inates the need for a large, ex­
pensive " clean room;' cutting 
production costs and increasing 
worker efficiency. 
Specially-designed automated 
testing equipment thoroughly 
exercises each drive through all 
its functions, to assure highest 
quality while keeping labor costs 
down. 
Every manufacturing operation 
is planned for easy, smooth ex-

pansion to meet growing OEM 
requirements . 
In short, we 're geared for low­
cost , high-volume production of 
quality disk drives that we're 
proud to deliver to you . 
Get to know Quantwn now. 
From manufacturing and engi­
neering to management and cus­
tomer service, Quantum has the 
very best people in the disk drive 
industry today. People who can 
help you plan an affordable 
growth path for your small com­
puter systems. 
For details on Quantum low-cost 
8-inch Winchester drives, call 
Bob Teal , Quantum Corporation , 
2150 Bering Drive , San Jose, CA 
95131 , phone(408)262~100. 

ounmum Driving down the cost of quality. 



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

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

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

Single Superiority 
The ADDS ,1("fl""I 20 delivers a lot of 

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

The .1(,'fl""I 25 does all that ancl acids 
the convenience of a separate numeric 

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

The Smart Move 
The d?"fl""I 30, 40 and 60 give you 

everything you'd expect in a smart 
terminal-and some things you 
wouldn't: like a separate "terminal 
status" line , visual highlighting, line 
drawing symbols and editing functions. 
And both the economical .1("fl,,,,/ 30 and 
top-of-the-line d?"flml 60 offer you the 
added flexibility of a buffered display. 

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

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

K ierulff - we're no fly-by-night outfit! 

~··~a Tt'l(l~tered tndt'mark of l\pphed ltil(llal Daia S)~tem~ Inc 

lllllCI KIERULFF 

We're Determined. 
Boston. M.\ Hili) 935-5134 Chicago. IL (:!12) 1)40-0200 Uemer, CO Ca!Ml :nJ-G300 
F lorida (l'!t:H 376-19GG Los .\ngele!!, ('.\ (2 t:{) 7:!,j-0:{2,) Milwaukee, WI (410 7l'H-HHi0 
Minnesota (6 12 ) r;:~5-1:~XM New Jersey C20lJ ,j7f>-(>750 Orange County, CA (71 l) nt-57ll 
Palo Alto, CA ( tl:J) 9GM-fi292 Phoenix. AZ (fi02) 24:~-·1101 Portland, OH (,j();i) 1).11-9130 
Salt Lake , l'T (XO ! ) f)7:{.(i9!:{ San l>ieKo. (' .\ <7 11) 27X-211~ Seatt le . WA (201il ;)7;)-11~0 

l"TEltNATIO"AL 
C.\LI FOHNL\ , Compton ClJ:{) 7i 1-i:lfrl, 2:~01 E. Del Amo Bini. 90220 
TWX: 9IO-:J46-6:H9, Out>ide LA Area (HOO) ~21-2250 
~' EW YORK, ll auppauKe. LI (5Hi) 2n~~IOO. :mo Motor Parkway 1171'!7 
Tel1,, t4:{t:{:n 
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''Quantum 8-inch Winchester drives are 
setting a new industry standard!' 

Lowest cost-per-megabyte. 
Quantum 02000 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 

-Jim McCoy, VP-Marketing, Quantum Corporation 

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 time is 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. 

ounmum Driving down the cost of quality. 

Optical track 
position encoder 
provides accuracy 
better than 1 micron 

Rotary moving coil 
actuator provides 
higher track density 

MINI-MICRO SYSTEMS/February 1981 

Average access 
time: 
50 msec 
(10 Mbyte 02010) 
65 msec 
(40 Mbyte 02040) 

Identical mounting 
to 8-inch floppy & 

5 megabytes per 
disk surface 
10 megabytes per 
disk 

SA 1000 disk drives 345 tracks per inch 
CIRCLE NO. 46 ON INQUIRY CARD 

Temperature 
compensation 
servo gives direct 
feedback from disk 
surface for 
microprocessor­
controlled track 
positioning 
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lhe Prime system 
builder's kit. 

Just add your software 
and sell. 

Our small, 32 bit, 50 Series com­
puters come packed with everything 
you need, including the same in­
depth support and system installation 
that we provide with our most power­
ful systems. All you have to do is add 
your own application software. 

We offer the Prime 150 and 450 
in minimum quantities of five, with 
an unusually aggressive discount 
schedule. Our delivery time is one of 
the fastest in the industry. 

And as part of the package, you get 
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our l~r~e-system performance: up to 
32 m1ll1on bytes of virtual memorv for 
each of up to 32 simultaneous users; 
our PRIMOS operating system that 
supports extensive communications 
~nd networking; and a wide range of 
rndustry-standard lang uages like 
COBOL, Pascal, PL/l and FORTRAN. 

So when you need a powerful 32 
bit system, get in touch with the com­
pany that gives you a lot more than 
just hardware. Write Prime Computer 
Prime Park MS 15-60, Natick, MA 
01760. In Europe: Prime Europe, 6 
Lampton Road, Hounslow, Middlesex 
TW3 l]l, England. Tel. 01-570-8555. 

PRIME 
Computer 
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Edi le rial 

Maturity 
and innovation 

The attainment of maturity is usual­
ly a time in life that should be 
welcomed, but we're not sure that 
maturity in an industry is a good thing. 
In terms of years, the minicomputer 
industry can be considered mature, 
having flourished through a generation 
since the early 1960s. But I hope that 
maturity doesn't bring stagnation, as it 
often does to large companies. There 
aren't any obvious signs, though, that 
large companies in the minicompu­

ter/microcomputer industry are becoming stagnant, and, indeed, 
there is ample evidence that innovation is still at work to create 
competition and keep the industry young and vigorous. 

This issue includes stories about two companies that attest to the 
fact that innovation lives. The stories involv.e Ontrax Corp., a new 
maker of Winchester-disk drives in Sunnyvale, Calif.; and Access 
Communications, Inc., a start-up software publisher in Wellesley, 
Mass. Ontrax has a novel actuator mechanism, for which a patent is 
pending, that allows the drive's transfer rate to be substantially 
greater than the transfer rates possible with voice-coil actuator 
mechanisms (see "Positioning a new Winchester," p.119). The idea for 
the actuator mechanism was good enough to attract some key people 
to start a new company. 

Meanwhile, Allen Kluchman, who spent several years at Data 
General Carp., had an idea to offer wider distribution to application 
software written by independent programmers, and founded Access 
Communications to do just that. The company will mass produce 
turnkey application software for minicomputers at a low cost, selling 
it through distributors and dealers (see "Access tries to sort out 
chaos in software market, " p. 51 ). 

But innovation alone isn't enough to sustain a new venture. 
Investment must follow , and incentive has to be present to nourish 
investors. The incentive is potential profit--for the company 
principals and for anyone with venture capital to risk. 

We hark back to some thoughts from David T. Kearns, president 
and chief operating officer of Xerox Corp. , printed last year in an 
opinion column in N ewsweek . Kearns made the point that America's 
"dismal economic record" of the past decade was linked to a decline in 
research and development, innovation and productive risk-taking. 
We submit that the efforts of Ontrax and Access Communications are 
potentially productive risks that are to be applauded, and are just 
two instances among many that provide evidence that the computer 
industry, despite its maturation, doesn't lack innovation. 

19==, 
Editor-in-chief 
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COUNTING ON PRECISION 

To the editor: 
Christopher Henrich has done a 

superb job of explaining the finer points 
of floating-point arithmetic in the article 
"Floating-point arithmetic: can it be 
trusted?" (MMS, November, 1980, p. 
143). I agree that the quality of the 
arithmetic package depends upon the 
quality of each computation. 

However, I remain confused about 

the preference of base-16 over base-2 
mantissas. It seems that the high-order 
bits of a floating-point mantissa deserve 
the same attention to detail as the 
low-order bits. 

With base-16 computation, there is 
always the possibility that a 1 (binary 
0001) will appear as the most significant 
digit. Consequently, the best precision 
we can count on is 3 bits less than with 
base-2 computation using the same 
number of bits in the mantissa. It is 
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usually argued that this is the price we 
have to pay for allowing the exponent to 
encompass a greater range. 

In rebuttal to this argument, I point 
out that, in a base-2 system, only 2 more 
bits would be needed by the exponent to 
exceed the range of the base-16 system. 
Further, by eliminating the most 
significant bit of the mantissa in the 
base-2 system during normalization 
(because we know that it always equals 
1 and can be recreated for each 
computation), we can have a base-2 
system with a greater range than the 
base-16 system, and the base-2 system 
would be 2 bits more precise. 
William C. Smith 
Engineering Analyst 
Barber-Colman Co. 
Rockford, Ill. 

GRAPHICS GOOF 

To the editor: 
The table of interactive graphics 

systems in your December issue (p. 78) 
included a potentially misleading 
comparison. Most companies were 
represented by their top-of-the-line 
graphics systems. Ramtek Corp., 
however, was represented in the table 
by one of its early products, the 6208A 
Colorgraphic terminal, which does not 
reflect the full range of color graphic 
capabilities that Ramtek offers. 

The appropriate Ramtek entry for the 
table would have been the 9400 graphics 
and imaging display system. The 9400 
offers 1280 x 1024-line resolution, 4096 
displayable colors from a possible 16 
million and writing speed of more than 
16,000 vectors per sec. Monitors are 
available in 13-, 19- and 25-in. diagonal 
CRT sizes. Interactive devices include 
joysticks, trackballs, light pens and 
graphic tablets. 

Special graphics features of the 9400 
include context switching for as many as 
16 users, virtual picture addressability 
(32K x 32K), decluttering, clipping, pan, 
zoom, entity detection and 2D spatial 
transformations. 

For output media, the 9400 is 
RSl 70/343A-compatible for various 
hard-copy and video devices. The 9400 
CPU has multiple processors , including 
the programmable Z80, providing as 
much as 280K bytes of RAM, 96K bytes of 
EPROM and a 16-bit AMO 2900 bipolar 
µp. The interface is 16-bit parallel to 
most popular minis and some main­
frames. Prices range from $35,000 to 
$100,000. 
Joseph G. Morris, Senior Vice 

President 
Ramtek Corp. 
Santa Clara, Calif. 
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DISK DRIVES 

Winchester market 
shifts to 51/4-in. drives 

ANDREW ROMAN, Roman Associates International 

The extent of Winchesters' substitution for floppies suggests that 
capacity has precedence over removability-and that smaller is better 

A flurry of 51/4-in. Winchester introductions is 
overwhelming manufacturers of small computers and 
intelligent terminals before they've had a chance to 
assimilate the dozen or so 8-in. Winchesters announced 
last year. There are 10 manufacturers of 51/4-in. 
Winchesters, with as many more expected before the 
National Computer Conference in May. 

Winchester "action" clearly is in the direction of 
smaller size. Winchesters offer greater capacity and 
reliability at the expense of media nonremovability. But 
the extent of their substitution for lower-density 
floppies-both standard (8-in.) and mini (5%-in.) 
varieties-seems to indicate that capacity has prece­
dence over removability, and that smaller is better. 
Add to this the acceptance of floppies and/or tape 
cartridges as backup and transfer media for Winches­
ters-thereby removing removability as a systems­
level issue--and the picture becomes even clearer: 
Winchesters, particularly small Winchesters for small 
systems, are big news, and this acceptance is growing. 

But if the battle for market acceptance is over, the 
intra-technology battle of the Winchesters is just 
beginning. Winchester technology is anything but 
static. Performance gains are being wrung daily from 
each of the three "standard" Winchester-disk dia­
meters---5%, 8 and 14 in.-and adding to the confusion 
is a 101/2-in. drive from Fujitsu (see "101/2-in. Eagle 
challenges big Winchesters," p. 111). 

All this diversification has left systems builders 
gasping for breath. Under pressure to act, they have 
been confronted with a number of unanswered 
questions about this hardware, despite Winchester 
technology's proven track record. Many are concerned 
with the reliability of these drives because the 

WORLDWIDE SHIPMENTS FORECAST 
FOR All WINCHESTER-DISK DRIVES 

68% 
5 11. ·in . units 

Source: Random Access /nternat1onal Newsletter 

Fig. 1. Shipments forecast shows the changing product mix of 
Winchester-disk drives. By 1985, two of every three Winchesters 
shipped will be 51/.1-in. units. 

Photo of Quantum 's newest 8-in . Winchester-disk drive courtesy of Quantum Corp. 
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WORLDWIDE MANUFACTURERS OF WINCHESTER DISK DRIVES 

Manufacturer 

Ampex Corp. 

Ba1tCO•IJWr.....,_ 
BASF Systems 

~COip. 
Century Data Systems 

ca.~ 
Control Data Corp. 

Dutek Ctorp. 
Data General Corp. 

Data ........ 
Data Recording Equipment, 

Ltd. 

Dlfln.11~ 
DMASystems 

FulM8U A11ter1Rlde. 
Hewlett-Packard 

HRMfll America, Ltd. 
Hokushin Electric Works, 

Ltd. 

IBllCOrp. 

Markets 
Served 

0 

0 
0 . P 
c 
0 

oc 
0 . P. c 

0 
c 
0 

0 

c 
0 

0 P.C 
c 

QP.C 

0 
c 

International Memories, Inc. O 

Irwin lntematlonal. lftc. 0 
ISS/Sperry-Univac C. P 

ICentMdy Co. 0 
Memorex Corp. 0. P 

Mkmlcampdll'.,._. 
~ 0 

Microdata Corp. C. O 

~ 0 
Mitsubishi Electric Corp. 0 . C 

NEClilfotn1811on .,._., 
lftc. QC 

New World Computer Co. O 

NPL QP.C 
Ohio Scientific Memor y 

Products C 

OfMll~Eqt-1nt QC 
Ontrax Corp. 0 

~Qlrft. QC 
Pertee Computer Corp. 0 
......,...,...._.... QC 

Priam Corp. O 

~Corp. 0 
Rotating Memory Systems O .......... Ill... 0 
Shugart Associates 

...... Cofp. 

Tandon Corp. 

'ltus lntltl'Umel"9 
JM 

,....Corp. 

Markets Key 0 OEM 
P Plug-compatible 
C Captive 

5114-in. Winchesters 

Expect 
to Announce 

x 

x 

x 

x 

Now 
Shipping 

8-in. Winchesters 

Expect 
to Announce 

x 

Now 
Shipping 

x 
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14-in. Winchesters 

For More 
OM to 101Mto 301Mto More Than Information, 

100M Bytes 300M Bytes SOOM Bytes SOOM Bytes Circle No. 

x 376 

x 377 
x x 378 

379 
380 
381 

x x x 382 

x x 383 
384 
385 

386 

x 387 
388 

x x x 389 

390 

x x x 391 

x 392 

x x x 393 
394 
395 

x x x 396 
397 

x x x 398 
399 

x 400 
401 

x 402 

x x 403 

404 

x x 405 
406 

407 
408 
481 
410 
4H 
412 

43 
414 
415 
416 

)( 4'11 
418 

x 4f9 
420 

m 
374 

4IH 

·unique 101/2- in . diameter media Source: Random Access International Newsletter 
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5%-IN. WINCHESTER-DISK DRIVE SPECIFICATIONS 

Total Number Bytes Tracks 
Manufacturer Unformatted of Disks/ 

Model Capacity Disko.d. per perin./Bits 

(megabytes) (mm.) ltack per in. 

5000 series 6.9 2 130 12,000 200/8730 

510 ;23 1130 11388 900l8000 
V-1TF 1.8 1 130 14,100 200/9000 

638 2/130 to.417 25417890 
3.2. 6.4 . 12 .7 1, 2, 41130 10,417 255/7700 

638 21130 10.4t7 ~ 
3.3 . 6.7. 10 1, 2. 3 130 10,417 256/7900 

uut.- 1 2, 3130 10v490 
38 77 HJS 1 2. 3130 -TBA 6.38 2 130 10,417 255/7700 

8-IN. WINCHESTER-DISK DRIVE SPECIFICATIONS 

BASF Systems 6171 . 6172 , 6173 8 . 24. 40 1, 2, 3/210 13 .344 500/6542 

2 3.41266 

16.7 21195 

11 1200 

11 .7, 19.5. 44 2 . 3 200 

2 42GO 
2000 
e/266 

1, 2 210 
2. 4 210 

1 2l2QQ 

2 31200 
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Average 
Positioning 

Time (msec.) 

96 

25 
20 

170 
150 

170 
75 

153 
230 
170 

27 

40 

50 

60 

35 

7() 

20 
18 

70 

25 

50 
50 
27 
27 

35 
45 

30 

28 
36 

2 

30 

Actuator 
Type 

stepper 

~ 
stepper 

stepper 

linear v.c . 

li~v.c 

linear v.c. 

llrl8ar 't.C. 

linear v.c . 
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Data 
Interface Price li'ansfer rate 

Type (OEM) Comments 
(kilobytes/sec.) 

970 SA 1000/IMI 7710 $780 

848 

625 New product from new company 

~ 
542 Just announced new product 

800 SMD/ANSI 3 OEM interfaces 
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S·IN. WINCHESTER-DISK DRIVE SPECIFICATIONS 

Total Number 
Bytes 1l'acks Manufacturer Unformatted of Disks/ Model 

Capacity Dlsko.d. per per ln./Blts 

(megabytes) (mm.) 1l'ack per in. 

Priam Corp. 13,440 480 6670 
15,000 180 7475 

QI lltJC..,. 34516600 

Shugart Associates SA1002. SA1004 172 6270 

IU"'411t1M Cheyenne 
478/8IOO 

3M 8431 8432 10, 20 1, 2•210 17,920 219 8649 

Toshiba Corp. MK·80F-10. 30 14.5. 38 .3 2, 3 210 20,160 450 8700 

14-IN. WINCHESTER-DISK DRIVE SPECIFICATIONS 

Total No. of Disks/ Bytes 
Manufacturer Model Unformaaed No.of Data per Tracks per In./ 

Capacity Surf aces track Bits per In. 
(megabytes) 

Ampex Corp . DF-980, DF-9150 83, 158.3 3 5, 47 20,160 478•6370 

.... Computer Product. Dht BFM90. BFM 160 906 1586 314,4 7 20 11'JO 480/6488 
BASF Systems 6150 series 141. 169 3 5, 4 6 20,160 600 6380 
8un'OagM Corp. F0211 FD214 2080 1 2 14,2t8 300/5500 
Century Data Systems Marksman M-20. 40 20, 40 1 2, 214 24.000 182/7545 

~· 0166, 0 168 90 120 316 4/8 
Control Data Corp. 9730-80 82 .9 4 5 20.160 340 6220 

9730-160 1659 415 201fi0 880ll220 

33801 -AZ 400 11 20 13,030 66016350 
33501-AZ 317 5 11 20 19.069 660 6350 
33502-AZ 635 11 20 19,069 660 6350 

9775 675 11 20 20.160 66016350 

DamkCorp. 4835-2,3 339 407 315 416 40IMIQ 894112772 
Data General Corp. 6098 . 6100 12 6, 25.2 22 , 3 6 16,384 166•5760 
Dlgbl EqulPIWll Corp. RM-80 
Fujitsu America Inc. M2283. M2284 134. 168 5•8. 6°10 20,480 680 6580 

M2252 2253 25 50 ali 3/4 20AIO 30QlfnO 

Hewlett-Packard 7910 12 22 8 192 300 '3225 
HllMhl AIMlfd, Ltd. MFD 135-4 8 3 7 7A 2/2, 3/4 14.$1JD 4816241 

DK-62-40. 80 40. 80 3 4, 5 8 15.360 300 5570 
H-8597-12 635 11/20 1 QlS8 720/6425 

Holluhln lleCtrtc WotU, Ltd. CD-6030 34 212 2Q i'lt0 4I0/6430 
IBM Corp. 3350 317 .5 8 15 19,069 478 6425 

3370 571 712 31744 6.15112.134 
3375 819 7 TBA TBA TBA 

3380 1260 ~ TBA TBA 
ISS· Sperry-Univac 717 110. 154 3 5. 4 7 19.968 476 6366 

8402-50 75 100 50 75 100 47816368 
8450 3363 8 15 21.060 478 6695 
8470 5645 9116 28.214 53811134 

Kennedy Co. 5301-42 70 42 . 70 20.160 300 6000 
MllnlOl'81I Corp. 601 50 75 501 - 40D/5839 

61 2-56 . 84 56. 84 20. 160 300 6350 
3650 317.6 11089 480/8425 
3652 635 19,069 960 6425 

659 tm 8"5 •1• 935/6350 
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Average Actuator Data 
Interface Ti'ansfer rate Price 

Positioning Type Type (OEM) Comments 
Time (msec.) (kilobytes/sec.) 

linear v.c 800 smart SMD $2200. $2750 Flexible I Os optional 
stepper 900 smart I 0 $1565 Manufactured by Hokushm 

rotary moving 542 SA1400 $1200 $1500 OpllonaldMa ........ 
coil $1800 PCB avallllble fOrti!iO 

band stepper 542 floppy I 0 $995.$1205 

rotaryvc 802 SMD ANSI 

65 stepper ANSI NA 

40 rotary v.c. 1200 SMD New product 

Source: Random Access International Newsletter 

Average Data 
Positioning Actuator Transfer Rate Interface Price Comments 

Time(msec.) type (kilobytes/ sec.) type (OEM) 

30 rotary v.c. 1209 SMD 

30 llnearv.c 1209 SMO $45851$5285 A family of driWia 
35 rotary v.c. 1000 SMD NA 

35 rotary vc. 888 B-900 $37231$4406 
43 band stepper 960 $1780 $2235 

30 rotary vc. 1209 SMD $4875 

30 rotaryvc 1209 SMD $8060 

25 rotary v.c. 1198 IBM3330 N A 3330 format PCM 
rotary v.c. 1198 IBM3350 N A Native 3350 format PCM 

19 rotary v.c. 1198 NA 
25 linear v.c. 1209 SMD $15.155 OEM version of 2X3350 
25 N A 

25 linearvc 2000 SMO $6800/$7400 Thin-film headll 
60 stepper 910 6 DG Nova NA 

27 rotary v.c. 1012 SMD $4300 $4600 

"° fOt..-y\l.C 819 SMD NA 

70 stepper 526 HP N A 

:tOQ ..... 875 OEM NfA 
37 rotary v.c . 889 OEM NA • 198 IBM NA 

45 rotary v.c. 1040 OEM NA 

2$ lUll IBM370 
20 rotary v.c . 1859 IBM 4300 
i.e USA IBM4300 
16 rotary v.c . 3000 IBM303X 

• ...., tt98 OEM 
1198 
11119 tJnMlc 
2097 Univac 
10llt SMD 

32 885 

~ 
25 1198 
a 018 
22 1209 

• 
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14-IN. WINCHESTER-DISK DRIVE SPECIFICATIONS 

Total No. of Disks/ Bytes 
Manufacturer Model Unformatted No.of Data per Tracks per in./ 

Capacity Surfaces track Bits per in. 
(megabytes) 

Microdata Corp. 7502.7503 37 6. 62 7 2 4 . 3 5 17.920 300 5636 
4721 4722 113, 151 35. 4 7 20180 47818427 

M2883-40 . 60 53.8. 80 8 3 4 . 4 6 20 .160 286 6060 

M2884-1 2 86 t 12"2 314,4 6 20180 
0 -1220. 1240 41 .5. 83 .1 

D-1 510 $31 5 
N-7755 635 

NP-24 280 
NP-25 317.5 

8305 3306 67 80 

20 

34 
68.158 

29 58 
3470 420 

8350 3175 
8650 635 
8380 3175 

MK-300F 36 

electronics and mechanics originally developed for 
14-in. devices have been shrunk into packages the size 
of 5Y4-in. floppy-disk drives. 

Some also see file backup as a major obstacle to the 
widespread implementation of Winchester drives, 
while almost all systems designers ask whether today's 
product can be delivered in the quantities large enough 
to support the booming markets predicted for small 
business computers, low-cost graphic display systems 
and desk-top word processors. 

Need for standards 

The lack of industry standardization also is impacting 
the decision to build Winchester-based systems. At the 
OEM level, this first showed up with 14-in. drives. 
Faced with a lack of interface standards, independent 
designers showed little interest in building the 
formatters needed to integrate the new hardware. 
Meanwhile, at the OEM level, systems integrators that 
had previously built their own controllers as part of 
their value added, shied away from developing the 
complex electronics needed to handle the Winchester 
drives and the streaming-tape hardware for large-scale 
file backup. 

As a result, many disk drive vendors, controller 
designers and OEMS turned to the storage module 
device (SMD) interface standard established several 
years ago by Control Data Corp. for its 3330-technology 
removable-pack drives as a stopgap measure. This 
situation continues to characterize the OEM market for 
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2 2. 3 4 19.968 
8 15 190!IB 
8 15 19.069 

8 15 16736 
8 15 19.069 

3 5. 46 20180 

1 2 14 ,592 

2/3 20180 
2 3, 3 4 20.160 

24 48 180l» 
10 19 16.384 

8 15 19089 
8 15 19,069 
8 15 19,0U 
23 16.384 

14-in. Winchesters. 
The lack of standards affected 8-in. OEM devices 

announced in 1978 at the same time as it appeared at 
the 14-in. level. Many drive builders incorporated their 
own standards or retreated to SMD interfaces; others 
awaited the standardization efforts of ANSI. Still 
others, convinced that the 8-in. market initially would 
find its greatest strength at the lower end of the 
capacity spectrum, designed their hardware to inter­
face with Shugart Associates' SA1400 controller 
announced in the spring of 1979. Standards appear to 
be more settled at the 5%-in. level, however, and a 
significant effort is under way by independent design-

WORLWIDE SHIPMENTS FORECAST FOR ALL 
WINCHESTER-DISK DRIVES 

(Units in thousands , sales in$ million) 
1981 

Total 5 '1• -in . units 95.0 
Total 8-in . units 185.5 
Total 14-in. units 

Total 

Total 5 ':• -i n. sales 
Total 8-1n . sales 
Total 14-in . sales 

Total 

215.1 

495.6 

$ 90.2 
795.1 

2473.6 

$3358.9 

Source: Random Access International Newsletter 

1985 
1850.0 
605.0 
270.0 

2725.0 

$1480.0 
1845.9 

3780.0 

$7105.9 

Table 1. Forecast shows that through 1985, Winchester-disk-drive 
shipments will grow a total of 61 .6 percent, while sales revenues will 
grow a total of 25 percent to $7. 1 billion. 
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Average 
Positioning 

Time (msec.) 
Actuator 

type 

Data 
Transfer Rate 

(kilobytes/sec.) 
Interface 

type 
Price 
(OEM) 

Comments 

30 

38 

40 

20 

ers to come up with the formatters that systems 
integrators will need to use this hardware. Most 
interfacing is based on Shugart's SA1400 8-in. Winches­
ter, a move pioneered by Seagate Technology, the first 
company to introduce one of the smaller 5%-in. drives. 
It is further anticipated that many of these formatters 
will be available as LSI components. 

Winchester market outlook 

As a result of their small size and relatively high 
capacity, the availability of formatters, and a good 
early track record from the production point of view, 
5%-in. Winchesters will experience the most explosive 
growth. Shipments are forecast to exceed $1.8 million 
units valued at $1.48 billion by 1985. This represents 
spectacular growth rates exceeding 350 percent per 
year for unit shipments. 

This year's market-share leaders in the independent 
(OEM) market are expected to be Seagate Technology, 
International Memories, Inc., Shugart Associates, 
Tandon Corp. and Irwin International, a start-up based 
in Ann Arbor, Mich. (MMS, November, 1980, p. 45). 

Other factors contributing to the phenomenal growth 
of the 51/4-in. market is that micro-Winchesters fit into 
the same mounting cavity as 5%-in. floppy-disk drives, 
thus providing the small system vendors with a logical 
capacity and performance upgrade. In addition, they 
are readily integrated with existing operating systems 
and software. 

As a result, almost every u. s . computer maker-
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NIA 

NA 

NA 

NIA 

1.2M·byte fixed-head option 

.81 M-byte fixed-head option 
available 

.96M·byte fixed-head option 

SMD. smart 110 option 

1 .1 SM-byte fixed-head option 
available 

from IBM to Apple Computer-is developing a 5%-in. 
Winchester. Japanese suppliers NEC, Mitsubishi, To­
shiba, Ricoh, Teac and Sony are also expected to 
announce 51/4-in. hardware by mid-year. 

Impact on 8-in. drives 

While the total numbers forecast for 8-in. drives will 
not change compared to what was forecast last year, it 
is anticipated that the low end of this market will be 
affected by the entry of 51/4-in. drives, and that 8-in. 
hardware will be pushed into the capacity levels now 
dominated by 14-in. devices. The forecast for 8-in. 
hardware is 605,000 units by 1985, valued at $1.85 
billion. A total of 80, 700 8-in. devices valued at $466 
million were delivered last year, with IBM accounting 
for the lion's share. The 1980 OEM market-share leaders 
were Shugart Associates (a Xerox subsidiary), IMI 
Micropolis, BASF and Priam. 

The outlook for 8-in. hardware beyond the lOM- to 
20M-byte range over the next few years is for continued 
upward migration to the lOOM- to 150M-byte range, as 
51/4-in. hardware fills in the lower end of the drive 
spectrum. Expected to lead this upward thrust to 
higher capacity 8-in. devices are Ontrax, IMI, Micro­
polis, Control Data Corp., Fujitsu and Quantum Corp. 

Ontrax just announced a family of 8-in. Winchesters 
with capacities of 34M, 68M and 136M bytes that 
incorporates a unique linear actuator (see "Positioning a 
new Winchester," p. 120). Two actuators located 
opposite each other enable overlapped seeks to be 
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The Minifloppy tradition. The standard is set for high­
performance 96 TPI Minifloppys. And it's by Shugart. Double 
track and double density, the single and double-sided 

SA410 and SA460 Minifloppys deliver .5 or 1 MBytes 
of unformatted capacity on a 51/4-inch diskette. 

Small wonder. Designed by the company that 
invented the Minifloppy, the SA410 and SA460 

represent the culmination of all previous 51/4-
inch disk drive technologies. What you get 
today is the most thoroughly engineered, most 
manufacturable, and most reliable Minifloppy 
drive available. The SA410/460 are the new 
standard in the eighties for price, performance, 

and capacity. 

hugartintrocluces 
of M.inifloppys; 

Step into the future. Innovation, experience, and 
proven performance have always been the hallmark 
of the Minifloppy tradition. And the SA410/460 are the 
first of the next generation in that tradition. Utilizing 
technology proven in our 8-inch disk drive products, 
the SA410 and SA460 use a multi-step positioning 
technique, thus eliminating pole asymmetry, an 
inherent source of positioning errors and degraded 
performance. The simplicity of this multi-step 

positioning motor and the HeliCam lead screw 
follower insure its manufacturability, consistent 
high performance, reliability, and low cost. 

'"Trademark of Shugart Associates 
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Positioned for success. Shugart's new HeliCamrM 
positioner delivers far greater accuracy than that of 

competitive actuators. The result is super precise 
positioning tolerances that virtually eliminate the 

problems of media interchange previously associated 
with 96 TPI 5114-inch technology. The HeliCam 

solution means that you can reduce, by a significant 
margin, data handling errors-especially between 

systems in less than ideal environments. 

the next generation 
SA410/460. 

A new era starts today. Our commitment to the 5114-inch disk drive market is driven by 
your requirements for low cost, highly reliable disk drive solutions. With unmatched 

commitments in manufacturing and R & D resources, we're dedicated to delivering 
innovative, standard-setting products that meet your needs-both today and tomorrow. 
And we back all our products with superior technical support, design assistance, and 

in-depth documentation. Call today. We'll be delivering in production volumes by 
early 1981. D Shugart Associates: 475 Oakmead Parkway, Sunnyvale, CA 
(408) 733-0100. Sales & Service: Sunnyvale, CA; Costa 

Mesa, CA; Minneapolis, MN; Richardson, TX; Framingham, 
MA; Mt. Freedom, NJ; Atlanta, GA; Toronto.Ontario; 

Paris, France; Munich, Germany. D 

ti rff ti ~ ~ ~ ~ ~ ~ & 
ti c§> c§> :2 
~ 

<t5 <t5 

!;:,~ ~ ~ ~ ~~ ',)' I). ~ 

J/O "J'f/;(' "J'f/;(' J ~.Shugart 
The next generation is here. 

CIRCLE NO. 50 ON INQUIRY CARD 
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HERE'S WHY 
MONOLITHIC SYSTEMS 
IS WINNING THE 
SINGLE BOitRD 8 BIT 
COMPUTER RitCE 

The MSC 8009* is a "REAL" Single Board 
Computer. Based on the Z80A® processor, 
with enough memory - 64K bytes of dual 
ported RAM and up to 32K bytes of EPROM 
- to handle most processing tasks on the 
internal bus. It contains a floppy disk 
formatter/controller, a choice of powerful 
APU's, prioritized vectored interrupts and 
extensive 1/0. This total system solution is 
provided within a single MULTIBUS® card 
slot ... reducing board count, increasing 
reliability and leaving the MULTIBUS free 
for system functions. And the MSC 8009 is 
supported by our extensive and growing line 
of system modules (ask for our catalog). 

Monolithic Systems has combined industry 
standard elements to achieve an elegant 
computer system architecture ... a Z80A 
processor, IBM floppy disk data format, a 
9511/12 APU ... all performing under the 
amazing_CP/M®. This is the key to a 
universe of software that you can select 
from our catalog or from standard industry 
offerings. For multiuser or networking 
capability, MPM® and CP/NET® extends 
your system performance. 

We have a record of consistantly meeting 
the needs of our computer OEM's for over 10 
years. And, when you have a special system 
requirement, we utilize that extensive 
experience to deliver a special solution. For 
applications assistance contact us at 14 
Inverness Drive East, Englewood, Colorado 
80112 or phone (800)525-7661 

nolithic Systems means ..... . 
Ti chn1cally aduanced solutions 

MSC Regional Sales Offlcel: Eastern Region 
1101-89 State Road. Princeton, NJ 08540, (609) 921-2240 
Central Region 14 Inverness Drive East, 
Englewood, CO 80112, (303) 770-7400 
WHtarn Region 49 South Baldwin, Suite D, 
Sierra Madre. CA 91024, (213) 351-8717 



Industry-standard 14-in. Winchesters 
will experience a modest increase 
from the 165,000 units shipped 
worldwide in 1980 to 270,000 units in 
1985. That's a 10 percent annual 
growth, while dollar values will rise 
15 percent a year. 

performed, allowing one 136M-byte drive to perform 
like two 68M-byte units to the disk operating system 
and controller. This effectively doubles throughput. IMI 
and BASF each introduced 40M-byte drives with access 
times of 35 msec. Fujitsu introduced 48M- and 84M-byte 
models with a very fast 20-msec. access time and a 
1229K -byte-per-sec. transfer rate. Quantum's newest 
8-in. family member has a capacity of 40M bytes, but 
strikes at the low-performance and low-cost end 
represented by the Shugart SAlOOO series of 5M- and 
!OM-byte models. 

Industry-standard 14-in. Winchesters will experi­
ence a modest increase from the 165,000 units shipped 
worldwide in 1980 to 270,000 units in 1985, a 10 percent 
annual growth rate. Their dollar value will increase by 

WORLDWIDE SALES REVENUE FORECAST 
FOR ALL WINCHESTER-DISK DRIVES 

53°0 
14-m sales 

2.7% 
r-----...1 5 •;,-in. sa les 

26% 
8-in. sales 

Source. Random Access International Newsle tter 

Fig. 2. Sales forecast shows that 51/4-in. Winchester-disk-drive 
revenues will approach $1.5 billion. 
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I L ..... 4 OEM systems house 
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• Third-party 
l leasing firm 

Third-party 
~ leasing firm 

-----~ ---------1 ---------1--------' 

.. 
I+- Large-volume 

4j End user ~ 

end user 

Source. Random Access International Newsletter 

Fig. 3. Flowchart illustrates the various OEM sales 
channels for Winchester-disk drives. 

15 percent annually from $1.8 billion in 1980 to slightly 
more than $3.8 billion in 1985. The total 14-in. 
Winchester market, in decreasing share order, was 
divided by Storage Technology Corp. (STC), CDC, 
Memorex, Shugart and Century Data Systems (also 
a Xerox subsidiary). 

The 14-in. Winchester continues to evolve, and IBM's 
June announcement of its model 3380 "Coronado" 
represents the kind of breakthrough that can be 
anticipated. Coronado capacity is an impressive 2520M 
bytes (1260M bytes per spindle), average access time is 
16 msec., and data transfer rate is 3M bytes per sec. 

While Coronado is far and away the 14-in. capacity 
and performance leader, other 14-in. Winchester-disk 
drive manufacturers also offer significant products. 
Among them are CDC with the 9775 fixed module drive 
(FMD) at 675M bytes, STC with its 8360 at 317.5M bytes, 
Memorex with the 659 at 677M bytes, and rss/Sperry­
Univac with the 8470 at 564M bytes. • 

Andrew Roman is president of Roman 
Associates International, an indepen­
dent consulting firm in Newark, Calif., 
that specializes in computer peripherals. 
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GET TBE 
FACTS 

ABOUT THE $10 BILLION 
MINI-MICRO COMPUTER MARKET 

Our Mini-Micro Computer Market Report is 
the industry's most comprehensive survey of 
past and projected purchases of minicom­
puters, microcomputers, and related 
peripherals. Both third-party OEM and end­
user purchases. 

If you are selling to the mini-micro computer 
market, this report is a MUST. With it, you 
can: 

• Determine competitive positions 
• Evaluate current market shares 
• Determine projected market changes 
• Analyze product growth trends 
• Identify emerging growth areas 
• Identify application trends 

Published by MINI-MICRO SYSTEMS and 
DATAQUEST, the Mini-Micro Computer 
Market Report is based on responses from 
readers of Mini-Micro Systems and provides 
the most extensive data base of third-party 
OEMs and sophisticated end-users. 

See the full-page ad in this issue 
for ordering information. 
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IRWIN INTERNATIONAL 
announces the first micro-Winchester 

with integral backup 
Designers of small business com­

puter systems, distributed data 
processing and word processing 
systems need large amounts of ran­
dom access storage in a physically 
small package. 

Smaller Winchester-type disk 
drives are the answer, with their 
reduction in size from 14 inches to 8 
inches and most recently to 5114 
inches. But Winchester technology 
means sealed, non-removable 
media. And that requires a remov­
able media backup system. 

As disk capacity increases, how­
ever, the relatively limited capacity 
of flexible media makes the mini­
ftoppy less suitable for the backup 
role. In higher capacity desktop 
systems, the magnetic tape car­
tridge has emerged as the optimum 
media for Winchester backup. 

But adding a separate cartridge 
tape drive takes up additional space 
. .. and adds significantly to the cost 
of hardware. 

That's why Irwin International 
developed the Irwin 510™: a 51/4 
inch micro-Winchester with 10 
megabytes of formatted capacity 
(12.3 megabytes unformatted). Plus 
an integral cartridge tape backup. 
All in a compact, miniftoppy-sized 
package. With the lowest cost per 
kilobyte of any small Winchester 
disk/backup combination. 

The Irwin 510 micro-Winchester 
creates numerous opportunities 
for designers of mini- and micro­
based systems. It can enhance an 
existing system by replacing a 
miniftoppy. Downsize a system 

now based on 14-inch or 8-inch 
Winchesters. Or help make 
advanced features available on 
totally new products. 

WHOIS 
IRWIN INTERNATIONAL? 
Irwin International was founded 

in 1979 by Sam Irwin, the pioneer of 
the "intelligent terminal" concept. 
Mr. Irwin founded Sycor, Inc. in 
1967 and guided that company's 
tremendous growth through its 
eventual sale in 1978. 

He is widely recognized through­
out the computer industry as an 
innovative and creative thinker, 
capable of directing new product 
concepts from inception to commer­
cial success. 

STORAGE DENSITIES OF WINCHESTER DRIVES 

Shugart Technology 
ST506 

(51/4", 6.38 Mbytes) 

82,000 bytes/in.3 

The Irwin 510 
(5114'', 12.3 Mbytes) 

Even with part of its volume devoted to a backup 
device, the Irwin 510 micro-Winchester stores more 
bytes per cubic inch than any other small disk drive. 

18,600 bytes/in. 3 

Shugart Associates 
SA 1004 

(8", 10.67 Mbytes) 

7,800 bytes/in. 3 
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THE IRWIN 110· 
10 megabyte capacity 

The Irwin 510 micro-Winchester 
provides 10 megabytes of formatted 
capacity (12.3 megabytes unformat­
ted) on a 5Y4-inch (130 mm.) disk 
platter. That's double the capacity 
of the first micro-Winchester, more 
than many 8-inch Winchesters, and 
almost 30 times as much as the 
industry-standard miniftoppy. 
25 ms access time 

fixed and removable media in one 
integral unit. The entire formatted 
capacity of the disk can be dumped 
onto one small cartridge.* So unlike 
floppy backup, there's no need for 
sophisticated software to do selec­
tive dumping ... and no need for 
the operator to repeatedly stop and 
change media. 
*3M DClOOA or Verbatim " TC-150 Data Cartridge 

Full dump 
in under 4 minutes 

Average access time of the Irwin Creation of backup files with the 
51 O micro-Winchester is just 25 Irwin 510 micro-Winchester is fast, 
milliseconds. That's nearly 7 times as well as easy. It takes less than 
faster than the first micro- 4 minutes to dump (or restore) all 
Winchester and twice as fast as 10 megabytes of formatted data. 
most 8-inch Winchesters. The maxi· That's a small fraction of the time it 
mum access time is only 40 ms. wou_ld take to wri~e that ~uch infor­
And a rapid data transfer rate of 5.3 matwn onto a senes of diskettes. 
million bits per second helps maxi­
mize the speed and efficiency of 
OEM systems. 

100C*, backup on 
a single tape cartridge 

The Irwin 510 micro-Winchester 
is the first such system to combine 

The small tape cartridge is ideal 
for archival storage. And cartridges 
are interchangeable. So they can 
be used to transfer data from one 
disk to another. And even for file 
input/ output. 
Small system 
compatibility 

The 3Y4 11 x 5%" x 811 dimensions 
precisely match the industry­
standard miniftoppy. The mounting 
holes do too. And the unit can be 
mounted horizontally or vertically. 
No AC power is required. And heat 
dissipation is a mere 35 watts. 

Since disk drive and backup are 
already integrated, there's just one 
logically consistent interface to deal 
with. And that simplifies controller 
design. The device level interface 
of the Irwin 510 micro-Winchester 
is a subset of the proposed ANSI 
standard for 8-inch Winchesters. 

SOME BACKUP ALTERNATIVES FOR SMALL WINCHESTER DRIVES 

PHYSICAL WINCHESTER OEM COST 
MODEL OR COMBINATION CAPACITY UNIT COST PER COMMENTS VOLUME (unformatted) (500 quantity) KILOBYTE 

Irwin International 
Irwin 510 

150 in. 3 12.3 Mbytes $1,500 12.2(1 Small, compact backup media; 
(51/•-inch Winchester with integral Short dump/restore time 
cartridge tape backup) 

Shugart Technology ST 506/ Disk drive 150in. 3 Disk drive$ 925 Minifloppy backup requires Shugart Associates SA 450 Backup lfil)__ 6.38 Mbytes Backup ~ 19.6¢ selective dumping and/or (5'/•-inch Winchester plus separate Total 300in. 3 Total $1,250 several diskettes minifloppy backup) 

CDC 
Large, expensive backup media Lark 9455 

(8-inch Winchester with integral disk 
933 in.3 8.0 Mbytes $2,700 33.8¢ with uncertain resistance to 

cartridge backup) 
contamination 

Shugart Associates SA-1004/ 
Two separate units. Requires Data Electronics, Inc. Disk drive 563in. 3 Disk drive $1, 205 

10 Mbyte streamer Backup ~ 10.67 Mbytes Backup 415 15.2¢ more panel space than others; 
more interconnections than 

(8-inch Winchester plus separate Total 745in. 3 Total $1,620 integral units 
cartridge tape backup) 
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Integral backup and 10 megabyte 
capacity ... with extremely low 
error rates ... and with MTBF con­
servatively estimated at 8, 000 
Power-On Hours (POH). All in a 
minifioppy-sized package. How 
does Irwin do it? 

First, proven components and 
technologies are used wherever 
possible. Many of the basic system 
components are of standard 
Winchester design. And most of the 
"new" technology has been proven 
elsewhere on larger, more expen­
sive equipment. . . with Irwin 
engineers finding ways to reduce 
size and complexity. Here, briefly, 
is a summary of the key design ele­
ments behind the major features 
of the Irwin 510 micro-Winchester. 

0 High disk storage density is 
primarily due to the "smart" servo 
positioner used instead of the step­
per motor commonly applied to low­
cost Winchesters. Location informa­
tion is embedded on the disk. And a 
closed loop servo- controlled by 
a microprocessor - brings the head 
directly to the correct track, com­
pensates for disk eccentricity, and 
keeps it precisely on track. 

Furthermore, the speed of the 
spindle is regulated to 0.1 %; and a 
microprocessor eliminates static 
error. Together, these innovations 
in the positioner and spindle sys­
tems allow a higher than normal 
track density of 900 tpi and a 
recording density of 8, 000 bpi. 

0 Fast access time is also due 
primarily to the positioner system. 
First, the microprocessor control 
allows faster arm movement. Then 
the lack of seek error means that 
settling time is essentially zero. 
What's more, the disk rotates at 
4, 000 rpm instead of the 3, 600 rpm 
common on larger Winchesters. 
So average latency is only 7. 5 ms. 
0 High tape storage density 
also results from an embedded 
servo approach. Tape cartridges are 
prerecorded with Irwin servo infor­
mation. So a single, positionable 
head can cover seven discrete track 
positions. And with a bit density of 
10,000 bpi, the capacity of a 
140-foot tape cartridge is over 10 
megabytes. 
0 Fast dump time is possible 
because of the high bit density and a 
relatively high tape speed of 60 
ips. This tape speed is practical 
because of the embedded servo sys­
tem. The drive follows a back-and­
forth path through the seven tracks, 
automatically sensing the BOT I 
EOT position. 
0 Small size results from sev­
eral factors . The disk itself is small 
(130 mm. OD and 40 mm. ID). The 
tape deck is a special, low-profile 
design. And the positioner system 
incorporates a torque motor as part 
of the head arm assembly. So 
there's no bulky stepper motor. 

CD DEVICE CONTROL 
AND INTERFACE 

@ HEAD POSITIONER MOTOR 

@ SPINDLE MOTOR 

© DISK READ/WRITE HEADS 

® AIR FILTER 

® CARTRIDGE TAPE DRIVE 
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THE IRWIN 510M 
specifications 

PERFORMANCE 

Disk capacity 
Per drive 
Per sufrace 
Per track 
Per sector 

UNFORMATTED FORMATTED 

Tape capacity 
Disk transfer rate 
Disk access time 

Disk start or stop time 
Tape dump or restore 
time 

FUNCTIONAL 

Speed 
Recording density 
Flux density 
Media size 

Track density 
Cylinders 
Tracks 
Read/Write heads 
Disk platters 
Index 
Recording method 

RELIABILITY 

12.3 Mybtes 10.0 Mbytes 
6. 17 Mbytes 5. 0 Mbytes 

9, 135 bytes 7,424 bytes 
315 bytes 256 bytes 
10 Mbytes, formatted 
5. 3 Mb its per second 

Track-to-track 5 ms 
Average 25 ms 
Maximum 40 ms 
Settling time Not applicable 
Latency 7. 5 ms average 

10 seconds 

4.0 minutes 

DISK 
4,000rpm 
8,000 bpi 
8,000 fci 
40mm. ID 

130mm. OD 
900 tpi 

675 
1,350 

2 
1 
1 

MFM 

TAPE 
60ips 

10,000 bpi 
10,000 fci 

.15 in. wide 
140 ft. Jong 

42 tpi 
Not applicable 

7 
1 (Read while Write) 

Not applicable 
Not applicable 

MFM 

MTBF (typical usage) 8,000 POH 
Preventive Maintenance Clean tape heads 
MTTR 30 minutes 
Component Life 

System 
Tape Head 

Disk error rates 
Soft 
Hard 

Tape error rates 
Soft 
Hard 

5 years 
500 hours (of tape motion) 

l/1010 bits read 
l/1012 bits read 

1/108 bits read 
1/1010 bits read 

REQUIREMENTS 

DC voltage 
Electronics 

Motor 

AC voltage 

Heat dissipation 

+ 12 VDC ± 5%; 0. 5 amps 
+ 5 VDC ± 5%; 2.0 amps 
- 12 VDC ± 5%; 0. 5 amps 
+ 12 VDC ± 10%; 

1. 0 amps nominal 
3. 0 amps peak 

None required 

35 watts (120 BTU/hour) 

ENVIRONMENTAL LIMITS 

OPERATING 
Ambient temperature 32° to 104 °F 
range (0° to 40°C) 

NON-OPERATING 
14° to 140°F 

( -10° to 60°C) 
Relative humidity 
range 
(Non-condensing) 

Altitude 

Vibration 

ENCLOSURE 

Height 
Width 
Depth 
Weight 
Indicator lights 

Green 
Red 

10-90% 

-1,000 to 
10,000 ft. 

lG 

3.25 in. 
5.75in. 
8.00in. 
Sib. 

(83 mm.) 
(146 mm.) 
(203 mm.) 
(2.3 kg.) 

5-95% 

-1,000 to 
40,000 ft. 

3 G's 

Poweron/iliskuptospeed 
Tape engaged 

DNO!llf 
2000 Green Road D Ann Arbor. Michigan 48105 D Phone (313) 663-3600 D TWX 810 223 6050 
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DISK DRIVES 

Small Winchesters 
pack big capacity 

New 51/4-in. drives 
stress ruggedness and flexibility 

Three new Winchester-disk products from Shugart 
Associates offer as much as lOM bytes in a minifloppy­
sized package. That much capacity in so little volume is 
itself enough to assure attention for the new drives. 
Throw in the high reliability normally associated with 
Winchesters, and the SA600 series first revealed last 
month (MMS, January p. 20) becomes more compelling. 

Winchester drives, by virtue of their sealed con-

struction, are inherently more reliable than removable 
disks or floppies. But Shugart has taken reliability a 
step further . The company's SA600 "Migid" series of 
51/4-in. Winchesters, adds ruggedness and flexibility to 
the compact package, as well as high performance and 
low per-byte price. 

Essential to the design of the new drives are 
mechanisms that protect the heads and disk surfaces. A 

SA600 PERFORMANCE 

All three versions of the SA600 
series offer average access time of 75 
msec., with maximum access time of 
160 msec. Shugart claims this sets a 

SA600 µp control technique. 

MINI-MICRO SYSTEMS/February 1981 

new standard over other announced 
51/4-in. Winchester products, which 
have average and maximum access 
times two to three times higher. 

This improvement in access times 
is made possible by a µ.p-controlled 
buffered step-mode design, which 
allows-among other functions-an 
accelerated stepping process rather 
than constant single-track stepping. 
The µ.p is used to ramp the stepping 
pulse up and down. The step pulses 
start out at a slow rate, and the 
intervals between them are shortened 
gradually. As the targeted track is 
approached, the speed decreases 
again . At this point, an electronic 
damping mechanism is used to sense 
the velocity of the stepper motor, and 
to make the motor stop at the correct 
track with maximum accuracy and 
smoothness. The result is much 
shorter access and settling times than 
in the conventional step-by-step 
actuation method, in which all step 
pulses are at exactly the same rate. 

SA600 drives also offer a fast 
transfer rate of 4 .34M bits per sec. 
(identical to that of the SA1 ooo 8-in . 
Winchester) and a track-to-track 
access time of 18 msec., including 
settling . 
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DC voltage requirements are the same 
for the SA600 as for the Minifloppy, 
permitting the use of one power supply 
for two or more drives of both types. 

heavy-duty wire frame surrounds the drive housing, 
and the frame is fitted with shock mounts. In addition, 
several features have been incorporated into the drive 
to ensure data integrity. 

First, an integral brake/lock mechanism automatical­
ly secures both the actuator and the spindle when the 
drive is powered off-a particular advantage in situa­
tions in which the system is frequently moved. This lock 
not only prevents the media from rotating backward 
and damaging the heads and media, but also locks the 
drive's rotary actuator, which prevents the heads from 
skating across the media. Locking both the spindle and 
the actuator with the same mechanism typically is not 
possible with a linear actuator. 

Second, an unused area of the disk surface between 
the data bands is designated as a "shipping zone" where 
the heads rest during power-off. This ensures that the 

Shugart Associates ' new line of 5 'I• ·in . Winchester-disk drives 
offers as much as 10M bytes of capacity in a minifloppy-sized 
package. 

data storage area of the surface will not be damaged by 
the heads bouncing on the disk if the drive is bumped or 
jarred. 

Finally, the SA600 design distributes the drive's 
mechanical components so that as few moving parts as 
possible are located within the sealed environment of 
the plastic bubble. This makes the SA600 easy to 
service, and minimizes the amount of particulate mat­
ter that can enter the sealed enclosure. The result is 
longer life and lower maintenance. 

Flexibility 

The SA600 series is available in single-, double- and 
triple-platter configurations with capacities of 3.33M, 
6.66M and lOM bytes, respectively. Two interface 
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SA600 "shipping zone," the area where the head rests while 
unpowered, is shown in the shaded area . Because this area is free 
of data , the integrity of the data-carrying tracks is assured while 
the drive is transported. 

design options give designers maximum flexibility 
when integrating the drives into systems. Both designs 
are patterned after Shugart's SAlOOO s-in. Winchester 
drive interface. One provides compatibility with exist­
ing 51/4-in. Winchester drives already on the market. 
The other is a standard Minifloppy design that can 
interface with 51/4-in. floppy drives using the same 
control lines. 

Simplifying things still more for designers develop­
ing a new system or upgrading an existing one, Shugart 
has made the form factor of the SA600 the same as that 
of the Minifloppy. Identical physical dimensions and 
mounting holes make it easy for both devices to reside 
within the same system. 

In addition, DC voltage requirements are the same for 
the SA600 as for the Minifloppy, permitting the use of a 
single power supply for two or more drives of both 
types. Finally, the environmental, shock and vibration 
specifications are also identical to those of the Mini­
floppy. 

With the identical form factors of the two products, 
Minifloppies now provide an excellent backup for small 
Winchesters. The newest Minifloppies, Shugart's 
SA410/460 series, offer as much as lM byte of storage, 
making them well-suited as backup or 1/0 devices in 
combination with the SA600 series. 

Thus, a system based on Shugart's original SA400/450 
series Minifloppy drives could easily be upgraded in 
two ways. First, an SA600 series Winchester drive 
could be added to increase storage capacity; then, two 
or more SA410/450 high-capacity Minifloppies could be 
added to provide the increased backup capability re­
quired by this capacity. • 
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AB 132/15 DISPLAY TERMII 

Non-glare, high resolution screen Screen-labeled soft keys 

Meet A Smart Performer 
15" Screen, 132 Characters per Line, 7x11 
Dot Matrix, Over 100 Operator Selectable 
Functions in 8 Soft Keys, 4 Page Memory. 

Now, you can have all the features 
of the best terminals on the market 
in a single unit. All on a large 
screen with crisp, clear charac­
ters. The TAB 132/15. You 'll get the 
kind of screen action you 've been 
looking for. 

Bidirectional smooth or jump 
scroll. Horizontal scroll . Split 
screen. 19,200 Baud communica­
tions. ANSI and DEC compatible . 
Full range of character attributes 
and editing features. English 
prompted set up mode. 24 data 
lines plus status and prompt lines. 
And more. 

Solve your most demanding ap­
plications problems. Boost your 
operator productivity. 

Screen test the TAB 132/15 today. 
You'll see a smart performance. 

Call or write: 
Smart Performer 
TAB Products Co. 
1451 California Avenue 
Palo Alto, California 94304 
415-858-2500 

Distributor/OEM Inquiries Invited 

TAB 
PRODUCTS CO 

Think TAB for Terminals 
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AnotherlSC 
breakthrough: 
Affordable dot 
addressable 
color graphics. 

Introducing the world's lowest priced 
high resolution color graphics. 
Now high prices don't have to keep you from high 
performance graphics. ISC's new BOOO Series " I" 
terminals and desktop computers display color 
vectors and arcs with full-screen, 4BO x 3B4 indi­
vidual dot precision -note the close-up photo 
above. Impressive? With terminals starting at a 
quantity 100 price of $3,355, try incredible. 

Intelligent systems corp. _. 

For any application requiring critical picture 
definition. 
ISC's new " I" series is suited for process control, 
energy management, MIS -virtually any appli­
cation needing sophisticated color graphics. 
Available in contemporary or industrial cabinets, 
each model features an BO cpl by 4B-line char­
acter format and RS-232C interface. Individual 
dots displayed in any of B colors car shade to a 
wide spectrum of color combinations. 

ISC's " I" series desktop computers include 
File Control System Disk BASIC, BK to 24K 
RAM, and BOK to 26-Megabyte disk. OEM prices 
start at $4,635, quantity 100. 

With ISC's new " I" series, you can now get 
dot addressable color graphics for a third less 
than anything else on the market. And we in­
clude the keyboard! See for yourself why ISC is 
the world's largest manufacturer of color graphics 
systems -call 800-241-4310 for the name of your 
nearest ISC rep. 
Note to current 8001G users: You can easily add ISC's dot 
addressable option to your unit. This is the kind of upward 
compatible growth you can expect from ISC! Consult our 
customer service department for complete details. 

Per unit. Single evaluation units sold on cash-with-order terms. Limit one 
per customer. Orders must be received by March 31 , 1981 . 30-day deliv­
ery from factory. U.S. domestic prrces. Unretouched photos of screens. 

Color Communicates Better sM 

lntecolor Drrve • 225 Technology Park Atlanta •Norcross . Georgia 30092 •Telephone 404 449-5961 •TWX 810-766-1581 
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DISK DRIVES 

101/2-in. Eagle 
challenges 

big Winchesters 

Fujitsu America's new drive provides 
high performance for 32-bit minis 

Integrators and users of minicomputer systems 
requiring the mass storage capacity and performance 
previously offered only by 14-in. Winchester-disk 
drives now have an alternative that is much more 
compact. It's the 10%-in. M2351 Eagle Winchester-disk 
drive from Fujitsu America. It has 473M bytes of 
storage and an average access time of 18 msec., making 
it the highest-performance disk drive introduced by an 
independent Winchester manufacturer to date. The 
Eagle includes as standard the industry-compatible 
SMD interface. 

The new wave of 32-bit superminis requires high­
performance, high-capacity, direct-access disk storage, 
but users of such systems also want compact packaging. 
By mounting two Eagles in one 19-in. cabinet, storage 
volume can be doubled per sq. ft. of floor space. The 

~~i:. 
., --~ 

Futltau 
M2312 

8-ln. 
Capacity 

Per unit 84.4M bytes 
Per HOA 84.4M bytes 
Per actuator 84.4M bytes 

Bytes per track 20,480 
Tracks per in . (tpi) 720 
Bits per in. (bpi) 9550 

Average positioning time (msec.) 20 
Rotational speed (rpm) 3600 
Rotational latency (msec.) 8.3 
Actuator type Linear v.c. 

Data transfer rate 
K bytes 

1229 
sec. 

Fixed-head capacity (M bytes) -
Interface type SMD 
OEM price (100 units) $3795 

drives offer the flexibility of using two head-disk 
assemblies (HDAs) sharing the power and electronics of 
one drive unit because the HDAs can operate while 
oriented either horizontally or vertically. Backup for 
the Eagle can be accomplished with industry-standard 
1/2-in. tape drives. 

First of a family 

The Eagle is the first in a series of high-performance 
101/2-in. midi-Winchesters from Fujitsu America, Santa 
Clara, Calif. , the U.S. subsidiary of Fujitsu Ltd. , 
Tokyo. On six platters, the Eagle offers 47.3M bytes per 
data surface on 10 data surfaces (Fig. 1) , and a 
data-transfer rate of 1859K bytes per sec., which is 
identical to the transfer rate of the IBM 3370/3375. 

Data is recorded on Eagle disks at 12, 790 bpi, using 

Fujitsu IBM IBM 
M2351 3370 3380 

10Ya·ln. Ea~e 14·in. 14·in. 

473.6M bytes 571.39M bytes 2.52G bytes 
473.6M bytes 1.26G bytes 
473.6M bytes 630M bytes 

28,160 31,744 * 

880 635 * 
13,540 12, 134 . 

18 20 16 
3961 2964 3600 
7.5 10.1 8.3 

Rotary v.c . Rotary v.c . Rotary v.c. 

1859 1859 3000 

1.69 - 1.4 
SMD IBM IBM 

($8500) 

Fig. 1. Table shows 101/2-in. Eagle performance specifications compared to 8- and 14-in. Winchesters . 
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The new wave of 32-bit minis requires 
high-performance, high-capacity, 
direct-access disk storage, but users 
also want compact packaging. 

an MFM encoding format. Track density is 880 tpi, 
resulting in 841 cylinders or 16,820 tracks per drive. 
Areal bit density is llM bits per sq. in. The 
industry-compatible SMD interface enables immediate 
evaluation and test by OEMS and systems houses, 
although at 28, 160 bytes, the data format is higher than 
the 20,160 for an SMD. 

The modular design of Eagle enables it to be 
configured into an optimal mounting package, which 
results in 300M bits per cu. ft., the highest storage 
density to date (Fig. 2). 

The Eagle's subassemblies require only standard DC 

voltages; power consumption is 500W, and heat 
dissipation is 1650 BTU per hr. 

400 

300 

:; 

" Cii 
c. 
~ 200 
;;:. 
D 

"' O> 

"" ::;; 

100 

0 

223.4 mega~ 
cu. ft. 

300 megabytes 
cu. ft. 

64 megabytes 
cu. ft. 

D 
Fu1itsu M2312 Fujitsu M2351 Fujitsu M2284 

8-in .. 84.4M bytes 10'/•·in. Eagle , 4736M bytes 14-in., 165M bytes 

Fig. 2. Storage densities of Fujitsu Winchester-disk drive, 
illustrating Eagle's compactness. 

Conf1gureatlon of Disks and Heads 

''--1.---'/ 
Fixed Heads 

Data Heads 

Servo Heads 

Fig. 3. Schematic shows stacking of six 101fi-in. platters, 19 
read/write heads and 60 fixed heads inside Eagle's HOA. 

The M2351 optionally can be configured with a fixed 
head-per-track assembly that contains 60 read-write 
heads on the bottom platter and adds 1. 69M bytes of 
unsectored capacity. This option permits higher-speed 
data access at zero seek time, and can be either factory­
or field-installed by exchanging HDAs. 

Priced at $8500 in 100-unit OEM quantities, with 
discounts available for higher quantities, the Eagle 
provides mass storage at $18 per megabyte, or 1.8¢ per 
kilobyte, but with faster access, a higher transfer rate 
and less bulk than any 14-in. Winchester drive. The 
closest competitive 14-in. Winchester is the Dastek 
model 4835-3, which stores 407M bytes and has an 
access time of 25 msec. Transfer rate is 200K bytes per 
sec., and density is 132.5M bytes per cu. ft. Volume is 
3.07 cu. ft., and it is priced at $7400 per year in 250-unit 
quantities. 

Designed for servlceablllty 

The essence of Eagle technology is the use of the 
10%-in. disk and an extremely fast rotary actuator 
using a very hard samarium cobalt rare earth magnet. 
This results in minimal thermal buildup off track, 
improved areal density and data access perfor­
mance. 

The Eagle's modular construction is the key to low 
cost and easy access to any subassembly for field 

WHY A 101Jl-IN. WINCHESTER? 

The Winchester disk-drive market is 
growing and diversifying. Consultant 
Andrew Roman, publisher of the 
Random Access International news­
letter on disk and tape drives, 
forecasts that combined shipments of 
8- and 14-in. Winchesters will grow at 
more than 19 percent annually, 
reaching $5.63 billion in 1985 (see 
"Winchester market shifts to 51~-in. 
drives," p. 84). 

But with 51/•-, 8- and 14-in. drives 
available, why would a supplier 
perceive a market need for a 1011.i-in. 
format? "Large system designers are 
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also demanding small box size; the 
desk-top µ.c industry is not alone in 
establishing this requirement," says 
Tosh Kawaguchi, Fujitsu America 
director of marketing. Fujitsu R & o 
engineers have determined that a 
1011.i-in.-diameter medium is more 
efficient than an 8-in. platter at 
establishing useful surface storage 
space. The Eagle drive also has less 
heat buildup; it dissipates 1650 BTU 
per hr. A comparable OEM drive, such 
as Control Data Corp.'s 400M-byte 
model 33502 dissipates 8000 BTU per 
hr., and the IBM 3350 dissipates 4400 

BTU per hr. 
Fujitsu's strategy with the Eagle is 

to provide minicomputer OEMS with 
cost-effective and early-delivery 
alternatives to the 14-in. IBM 3370, 
3375 and 3380, but with the same 
1859K-byte-per-sec. transfer rattr­
without the cumbersome size. By 
harnessing thin-film technology in 
second-generation versions, the 
Eagle offers higher storage capacities 
with data-transfer rates of 3M bytes 
per sec. 
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Fil'Sf compare quality. 
Then compare cost. 
lllloTTow Designs' 10 megabyte 
haTd disk system: $3,695. 
MORE MEMORY. LESS MONEY. 

Compare Morrow Designs' DISCUS™ 
M26™ hard disk systems 
to any system available 
for S-100 or Cromemco 
machines. First, compare 
features. Then, com­
pare cost per mega­
byte. The M26 works 
out to under $200 a 
megabyte. And the M10 is 
about half the cost of com­
peting systems. 

COMPLETE SUBSYSTEMS. 
Both the M10 (8"), and the M26 
(14"), are delivered complete with 
disk controller, cables, fan, power sup­
ply, cabinet and CP/M® operating 
system. It's your choice: 10 Mb 8" 
at $3,695 or 26 Mb 14" at $4,995. 
That's single unit. Quantity prices are 
available. 

BUILD TO FOUR DRIVES. 

104 Megabytes with the M26. 40+ 
megabytes with the M10. Formatted. 
Additional drives: M26: $4,495. 
M10: $3,195. Quantity discounts 
available. 

S-100, CROMEMCO 
AND NORTH STAR!' 
The M26 and M10 are sealed-media 
hard disk drives. Both S-100 controllers 
incorporate intelligence to super-
vise all data transfers through four 1/ 0 
ports (command, 2 status and data). 
Transfers between drives and control­
lers are transparent to the CPU. The 
controller can also generate interrupts 
at the completion of each command 
... materially increasing system through­
put. Sectors are individually 
write-protectable for multi­
use environments. North 
Star or Cromemco? 
Call Micro Mike's, 
Amarillo, TX, 
(806) 372-3633 a 

for the software • • 
package that allows 
the M26 and M10 to run 
on North Star DOS. MICAH of 

Morrow Designs' 
26megabvte 
hard disk system: 

$4,995. 

Sausalito, CA, (415)332-4443, 
offers a CP/ M expanded to full 

Cromemco COOS compatibility. 

AND NOW, MULT-1/0:1' 
Mult-1 /0 is an 1/ 0 controller that allows 
multi-terminal and multi-purpose 
use of S-100 and Cromemco computers. 
Three serial and two parallel output 
ports. Real time clock. Fully program­
mable interrupt controller. Designed 
with daisy-wheel printers in mind. 
Price: $299 (kit), $349 assembled 
and tested. 

MAKE HARD COMPARISONS. 
You 'll find that Morrow Designs' hard 
disk systems offer the best price/ 
performance ratios available for S-100, 
Cromemco and North Star compu­
ters. See the M26 and M10 hard disk 
subsystems at your computer dealer. 
Or, write Morrow Designs. Need infor­
mation fast? Call us at (415) 524-2101 . 

Look to MOITOW 
to' answens. 

MDRRDW DESIGNS 
•cP/M is a trademark of Digital Research Corp. 

•cromemco is a trademark of Cromemco. Inc. 
•North Star is a trademark of North Star Computers, Inc. 
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The Eagle's modular construction is 
the key to low cost and easy access 
to any subassembly for field service. 
The H DA, for example, can be 
readily removed and replaced in the 
field in 15 min. 

service. The HDA is a sealed aluminum module that 
contains the six platters, 20 magnetic read-write heads, 
a spindle, a DC spindle drive motor and a rotary 
voice-coil actuator (Fig. 3). The HDA can be readily 
removed and replaced in the field in 15 min. 

Disk-drive logic is provided by custom low-power 
500-gate LSI circuits mounted on three modular, 
removable printed circuit boards, interconnected by a 
harness cable. One board contains the control logic, one 
performs read-write functions and contains servo 
analog circuitry, and a third implements the controller 
interface. 

The power amplifier, which energizes both the rotary 
voice coil and the brushless DC spindle motor, is 

Fig. 4. Fujitsu family of 8-, 10112. and 14-in. Winchesters. 

mounted on a separate subassembly. A DC power 
supply included with the standard drive provides the 
necessary logic and power voltage levels for all the 
electrical subassemblies. The complete disk-drive unit, 
with one HDA and the power supply, weighs slightly 
more than 100 lb. and mounts in rack space smaller than 
24 in. deep. 

No scheduled maintenance is required because 
the HDA is sealed. The recording disks are standard 
coated magnetic oxide, lubricated to allow start/stop 
contact of the heads in the non-recorded landing zone on 
the inner tracks. The platters have a 101/2-in. outside 
diameter and a 4-in. inside diameter. Heads are 
low-mass Mn-zn 3350 type, lightly loaded to allow 
contact start/stop operation and a flying height of 0.27 
µm. (10.6 µin.). 

The dual-port, dual-channel feature permits two 
system controllers to access the same disk drive. Either 
controller can hold the device in a select/reserve mode. 
The Eagle reverts to an unselected state at the 
controller-release command. A priority select feature is 
also provided as part of the interface. 

Device start/stop time is 20 sec.; within 20 sec. of 

Fig. 5. The Fujitsu 10112-in. Eagle, showing large 473M-byte capacity in a compact package. 
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THE COMPUTER SYSTEMS & SERVICES 
MARKETS IN THE TRAVEL, LODGING & 

ENTERTAINMENT INDUSTRIES (U.S.) 
Frost & Sullivan has completed a 193-page report on the 
Computer Systems and Services Markets in the Travel, Lodg­
ing and Entertainment Industries. An assessment is made on 
the penetration of automated systems and services into these 
industry groups with forecasts of sales through 1985. An appli­
cation analysis is made. 

Existing systems and installations are discussed with com­
ments on features of the systems. Reasons for earlier failures 
and economic constraints to market acceptance are docu­
mented . Characteristics of the industries are discussed to pin­
point how users justify purchasing . Information system devel­
opments are identified. 

The methodology consisted of a series of interviews with travel 
agents, representatives of transportation and lodging organi­
zations , and with individuals representing computer equipment 
and service companies. The literature search covered various 
industry periodicals and general business applications . 

Price: $800. Send your check or we will bill you. For free 
descriptive literature, plus a detailed Table of Contents, 
contact : 

FROST & SULLIVAN 
106 Fulton Street 
New York, New York 10038 
(212) 233-1080 

CIRCLE NO. 57 ON INQUIRY CARD 

Stocking M ODICON 484 
and DEC computer 

spares 

Call Radgo. We are a stocking distributor for 
MODICON 484 programmable controllers. We also 
handle genuine DEC parts manufactured by DIGITAL 
EQUIPMENT CORPORATION. We sell at factory 
prices with FACTORY WARRANTY. And we deliver 
the same day. Radgo is stocked and staffed to help 
you with your requirements for most general purpose 
K & M series and many COMPUTER SPARE 
MODULES and COMPONENTS. We also stock a 
large assortment of COMPUTER SUPPLIES. 

Radga Sales Ca. 
To order or for free catalog call: 

1-800-543-1986. Ohio customers phone 
1-513· 752-6880. 

3988 McMANN RD., CINCINNATI, OH 45245 

CIRCLE NO. 169 ON INQUIRY CARD 

The rotary actuator operating in the 
aluminum HOA yields low unit 
vibration during operation and low 
acoustical noise compared to 14-in. 
units. This low noise level enables 
drive operation in a standard office. 

initial power-up, the Eagle can seek, read or write 
data. When power is removed, the drive's integral 
dynamic brake brings it to a complete halt in 20 sec. 

A proven two-phase closed-loop track-following 
servo-control technique is used to provide accurate 
head positioning. Two read-write heads per data 
surface reduce rotary actuator seek distance and time 
by half compared to 45 msec. for a linear actuator, such 
as the one used by the Priam Diskos series. Quad heads 
mounted on each arm reduce the arm count to six-five 
for data and one for servo. 

Reliability and errors 

The Eagle's reliability is estimated at an MTBF of 
10,000 power-on hours in typical use. The read-error 
rate specifications are one hard error per 1012 bits read, 
one soft error per 1010 bits read, and one seek error in 
106 seeks. Operating environmental specifications are 
15°C to a2°c (59°F to 90°F); relative humidity is 20 
percent to so percent noncondensing. 

Interfaces other than the SMD, such as a bit-parallel 
type, will be provided as needed, depending on OEM 
volume requirements. As many as eight drives can be 
daisy-chained to the same controller for low-cost 
expansion. User-selectable functions include soft- or 
hard-sectored data formats, write protect and unit 
address. 

Data is recorded at 12, 790 bpi using standard MFM 
encoding, with variable frequency oscillator (VFO) data 
separator to provide NRZ-encoded bit-serial data at the 
interface. The drive spindle rotates at 3961 rpm to 
provide data transfer at 1859K bytes per sec., and a 
latency of only 7. 5 msec. 

The rotary actuator operating in the aluminum HDA 
yields low unit vibration during operation and low 
acoustical noise--60 dBa--compared to 14-in. Winches­
ter units. This low noise level enables device operation 
in a standard office environment. A typical Winchester 
with a linear actuator yields 64 dBa acoustical noise. 

The M2315 is intended to be used w~th fast 
superminis and larger systems in which multiple users 
employ sophisticated disk-operating systems and data 
base-management systems for multitasking applica­
tions in manufacturing and production control, industri­
al control, test and measurement, energy management, 
science and engineering. 

Evaluation units will be available next month and 
production units by the third quarter of this year. 
Pre-production units of the Eagle are operating now, 
and reliability goals of the 10%-in. design have been 
mcl. • 
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We've Always Offered More Graphics Solutions. 

Now CalComp adds the full line of 
Talos digitizing tablets to what is 
already the most extensive line of 
computer graphics solutions available 
from any manufacturer. 

Talos gives you a wide choice of 
digitizers in sizes from 11" x 11" to 44" 
x 60", with the option to back-light and 
rear-project images. And that's the 
kind of selection you need for your 
varied applications, including pipeline 
layouts, printed circuit boards and 
data reduction. Plus, they can 
accommodate conductive materials for 
digitizing seismographic and well-
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 
capabilities. 

The Wedge, designed especially for 
applications using small systems, offers 
end users and OEMs an affordable yet 
highly dependable alternative to 
traditional CRT control devices. And to 
aid operation ease and efficiency, the 
Wedge offers a unique five-degree 
sloped surface. 

The 600 Series, using electrostatic 
technology and incorporating the 
"active inch" principle, is also 
available in a wide range of sizes and 
surface options. 

With 
Talos Digitizers, 
We Offer Them 

All. 

To further expand accuracy and high 
speed performance, we offer SMART 
software packages for the 600 and 800 
Series. SMART provides local 
processing of digitized data to let you 
combine functions and calculations , 
and much more depending on your 
working requirements. 

CalComp for all the alternatives 
in computer graphics. 

CalComp offers full lines of drum , 
flatbed and beltbed plotters; 
controllers; computer output microfilm 
(COM) units, and electrostatic plotte r/ 
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 
assistance wherever you' re located. 

We have all the solutions to your 
graphics needs. Call today to see how 
we can find the right one for you. 

CALCOMP 
A Sanders Graphics Company 

~SANDER 
Califontla Computer Products, Inc . 
2411 Wesl La Palma Avenue 
Anaheim, California 92801 
Telephone (714) 821-2011 
TWX 910-591-1154 

Graphiu Salee Office&: Tempe , AZ : (602) 894-9468: Oran,;e. CA : (714) 978-7111: Santa Cla ra , CA: (408) 727-0936: En@:lt"wood . CO: (303) 770- 1950 : Norcross, GA : (404) 448-4522: Sc haumlwqi;. 
IL; (312) 884-0300; Shawn ee Mi9' ion . KS; (91 3) 362-0707; Melai•ie . LA ; (504) 833-5 155; Waltham , MA ; (617) 890-0834; Southfield , Ml; (313) 569-3123; Bloominglon . MN; (612) 854-3448; Si. Louis. 
MO ; (314) 863-27 11 ; Woodbddge . NJ ; (201 ) 636-6500; Fai•po•I . NY; (716) 223-3820; Cleveland . OH; (216) 362-7280 ; Da)l nn . OH ; (513) 276- 5247; Tul sa . OK; (918) 663-7392; Po•lland . O R; 
(503) 241-0974; Pill•hu•gh . PA ; (41 2) 922-3430; Wayne. PA ; 1215) 688-3405; Dalla,_ TX: (2 14) 661-2326 ; Hou•lon . TX ; (7 13) 776-3276 ; McLean . VA ; (703) 442-8404: Bellevue. \l A; (206) 6 11- 1925 
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WHY OUR WINCHESTER 
HARD DISK BASED 

SYSTEMS ARE PICKED BY 
GROWING CONCERNS 

Growing seasons. Those 
fruitful times when firms 
often find that their appli­
cations have outgrown 
their systems. Yet the 
costs of stepping up to a 
minicomputer can cause 
growing pains for many 
growing concerns. 

Altos Computer 
Systems. a world leader in 
single board microcom­
puter technology, has 
packages of fresh ideas 
designed specifically for 
growing OEM 's, the busi ­
ness sector. and many 
other end users. In fact . they 're 
responsible for Altos· own rapid 
growth in the last three years. 

Packages like Altos · ACS8000-6 
microcomputer family that's loaded 
with features which provide mini ­
computer performance at affordable 
microcomputer prices . The advanced. 
proprietary double-sized single board 
contains fully socketed and reliable 
LSI circuitry that includes: the Z80A* 
CPU with high speed OMA: up to 208 
KBytes of RAM: the sophisticated 
floppy disk and Winchester hard disk 
controller; six RS-232C serial and two 
8-bit parallel ports; and an optional 
floating point processor. 

The Altos hard disk family 
will support up to four users simul ­
taneously with 48 KBytes of RAM 
each. as well as up to 58 MBytes of 

on -line quality Shugart Winchester 
hard disk storage. with tape 
cartridge back-up. And all this at 
microcomputer prices. 

Altos also supports three 
industry standard operating 
systems: single /multi-user CP/M ~* 
OASIS;t and Altos· proprietary 
AMEX.'" Seven high level program­
ming languages are offered which 
are CP/ M or AMEX compatible . 

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

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

Floppy 
Disks: 
.5Mb-2Mb 

Packed with 
Fresh Ideas 

(£\Lt<») 
COMPUTER SYSTEMS 

• zeOA is a registered trademark of Z1log Inc CP M 1s a registered trademark of 01g1tal Research. Inc OASIS 1s a registered trademark of Phase One Systems. Inc c 1980 Altos Computer Systems 
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New iSBXm Multimodule· boards 
Intel® introduces a whole new dimension 

in configuring single board computer systems. 
Intel pioneered the concept of 

flexible microcomputer system design 
in 1976, with our family of iSBC™ 
single-board computers interfaced via 
the Multibus™ system bus-presently 
accepted as the industry standard. 

Now we've extended this well­
accepted concept to board-level 
design: A new generation of Multi­
module boards interface to iSBCs via 
the new iSBX bus. So now you have 
a second design option. You can 
expand systems in large increments 
with Multibus boards. Or in smaller, 
more economical increments with 
Multimodules. 

The key to configuration 
flexibility 

The iSBX bus-the first physical/ 
electrical interface for direct on­
board expansion of iSBC systems­
assures compatibility between these 
systems and the emerging Multi­
module product line. 

Present on all future Intel 
single-board computers, the 
iSBX bus saves design time and 
space, and facilitates fast, easy 
upgrading. System performance is 

New Mulllmodules and ISBX Bus-compatible iSBCs 
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ISBC 80/108 Single Board Computer 
8080A-based microcomputer with one 
iSBX bus connector; 48 programmable 
1/0 lines; one USART; timer; capacity 
for 1K-4K bytes RAM; up to 16K 
EPROM 

ISBC 80/24 Single Board Computer 
8085A-2 based microcomputer oper-

~~~~t~: ~u~~~n,;e6t~r~;' m~;g~~;m-
mable 1/0 lines; one USART; three 
programmable timers; programmable 
interrupt controller; capacity for 4K-BK 
bytes RAM; up to 16K EPROM 

ISBX 311 Analog Input Mutttmodule 

~e~!e~~ \~~ltcr~~~r~ii~n~0~~Be~v0t~ 
5V full scale; 20 kHz samples/sec ; 
compatible with iCS 910 Signal Condi­
tioning Termination Panel 

ISBX 328 Analog Output Mutttmodule 
8 channels of analog output; voltage or 
4-20 ma current loop; 12-bit resolu­
tion; compatible with iCS 910 Screw 
Termination Panel 

ISBX 331 Fixed /Floating Point Math 
Mutttmodule 
Fixed point single- (16-bit) and double­
(32-bit) precision arithmetic; floating 
point single- (32-bit) precision func­
tions; floating-to-fixed and fixed-to­
floating point conversions; transcen­
dental functions 

ISBX 332 Floating Point Math 
Mulllmodule 
Single- (32-bit) and double- (64-bit) 
precision arithmetic; compatible with 
proposed IEEE format and existing 
Intel floating point standard 
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also improved because Multimodules 
tie directly to the iSBC internal bus. 
Connection to the iSBX bus is made 
with a set of rugged connectors­
one on the iSBC board, the other 
on the Multimodule itself. 

The new Multimodule family 
Multimodules represent a whole 

new family of plug-in expansion 
boards. They allow you to add a 
variety of special performance 
features to your existing iSBC system. 
Currently available add-ons are 
shown below. Soon you'll also be 
able to add other Multimodules for 
IEEE 488 GPIB control, com­
munications, peripheral interfaces 
-and more . 

With those modules 
you can now 
respond 

quickly 
to new applications opportunities. 
Examples? For data acquisition 
from thermocouples and strain 
gauges, simply plug in the iSBX 311. 
For 4-20 ma current loop control, 
use the iSBX 328. In laboratory 
control applications, instead of an 
independent math processor, 
now you can choose the more 
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economical iSBX 331or332 math 
modules. 

Three Multimodule-compatible 
iSBC boards 

Intel's 8-bit 
iSBC 80/lOB, 
80/24 and 88/40 
single-board com­
puters are the fir~t 
of many iSBCs to 
offer iSBX Multi­
module expansion 

iSBX 960-5 connector capabilities. The 
first two are improved versions of 
widely used iSBC boards. (See table). 

Custom tailoring, too 
For users who want to design their 

own Multimodule boards, Intel offers 
iSBX 960-5 connectors. When used 
in conjunction with the iSBX specifi­
cations, this set of connectors lets 
you create modular boards that meet 
your own unique requirements. 

Available from Intel today are 
the first six iSBX Multimodules and 
three iSBX-compatible iSBCs. For 
further information, or to order, 
return this coupon or call your local 

Intel sales office or distributor. Or 
contact Intel at the address below. 

inter delivers 
solutions. 

Europe: Intel International , Brussels , Belgium. 
Japan: Intel Japan, Tokyo. United States and 
Canadian distributors : Alliance. Almac/ 
Stroum, Arrow Electronics, Avnet Electronics , 
Component Specialties. Hamilton/Avnet, 

Hamilton/Electro Sales, Harvey, Industrial 
Components. Pioneer. L.A. Varah , 

Wyle Distribution Group, Zentronics. 

Please send information on: 
0 iSBX Multimodules 0 iSBC 80/IOB 
D iSBC 80/24 D Configuration Guide 
D Other ___________ _ 
D Please have a Sales Representative call. 

Title /Organization ________ _ 

Address __________ _ 

C ity/State/Zip, _________ _ 

Phone ____________ _ 

Intel Corporation, 3065 Bowers Avenue , Santa 
Clara, CA 9505 1. Telephone (408) 987-8080. 
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DISK DRIVES 

Positioning · . 
a new Winctiester 

DIETER SCHULZE and MAARTEN PRANGER, Ontrax Corp. 

Digital actuator mechanism in Ontrax devices improves positioning 
accuracy while reducing cost vs. linear/rotary approach 

Innovation in the form of µp control, 8- and 51/4-in. 
disk platters and clever mechanical packaging has 
helped squeeze the cost from Winchester-disk drives in 
the past two years, but similar innovation hasn't 
characterized the linear/rotary actuators in those 
drives. That's the shortcoming that the Series 8 drives 
from Ontrax Corp. overcome with a patented actuator 
that is simpler, less expensive and more accurate than 
the linear/rotary actuator it supplants (MMS, January, 
p. 39). 

The greater accuracy of the new actuator increases 
the disk's capacity by increasing track density, which 
will also make maximum use of advanced technologies, 
such as thin-film read/write heads (see "Accuracy, 
density and thin-film heads," p. 126). The Ontrax 
actuator further reduces cost and complexity by 
eliminating the servo head and servo reference surface. 

Digital positioner concept 

The Ontrax positioner is a digital, as opposed to an 
analog, device. A series of concentric elements each 
travels a different preset distance, moving the 
read/write head that same distance, with the travel 
mechanically limited in each direction. Fig. 1 illustrates 
the concept of motion and position limits. The number 
of elements in the illustration has been reduced to two 
for clarity. Two movable elements in the mechanism are 
preset so that Al +A = 1 unit of distance and Bl + B = 2 
units of distance. A spring is installed so that Al and Bl 
are zero distance in the absence of external inputs­
with the power off. An electromechanical force can be 
supplied to make A or B, or both, zero distance. When 
the force is removed, the spring returns the elements to 
their original positions. 

These four possibilities-no force, A force only, B 
force only or both forces A and B-represent four 
distinct positions. If B is chosen to be exactly 2 times A, 
the distances o, 1, 2 and 3 can be obtained. 

This concept is implemented by increasing the 
number of movable elements from two, used in the 
illustration, to nine in the Ontrax Series 8 disk drives to 
achieve 512 discrete locations. If each movable element 
moves exactly two times the distance of the previous 
element, the 512 discrete physical locations represent 
512 equally spaced locations. 

But because it is difficult to maintain manufacturing 
tolerances necessary to make each location precisely 
equidistant from its neighbors, Ontrax added a small 
limited-range "linear actuator" called a squeeze coil. 
The squeeze coil is actuated linearly over a limited 
range (as long as a few mils) in discrete steps of 
approximately 8-µin. resolution per step. The additive 
movement provided by the squeeze coil overcomes 
manufacturing tolerances and expansion errors caused 
by temperature changes or other physical phenomena. 

With the squeeze coil added to the digital actuator, 
the stages of the digital actuator are chosen to be 
slightly larger ( +x percent, -o percent) than the 
"ideal" binary increment. This assures that all physical 
positions covered by the range of the actuator system 
can be achieved to an accuracy of ±4 µin . 

The electromechanical force required to move an 
element from its initial position to the alternate position 
is obtained by passing a current through a coil. A 
mechanical force-the spring-moves the element back 
to its initial position when current is shut off. Fig. 2 
shows the magnetic field lines for several stages. The 
coils are alternately phased to prevent cancellation of 
magnetic fields. 

Damping prevents abrupt element contact 

Damping is provided between elements because 
without it, the elements would make abrupt contact, 
transferring significant deceleration "g'' forces to the 
heads. The elements are permitted to close very rapidly 
until they near their travel limit by controlling the size 

Ph oto courtesy of Ontrax Corp. 
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The squeeze coil is actuated linearly 
over a limited range in discrete steps of 
about 8-µin. resolution per step. 

of the air orifices indicated in Fig. 2. Thereafter, the 
trapped air between elements provides a dashpot-like 
cushion for the last part of the mechanical travel. 
Similar air-entrapment prevents high "g'' forces when 
the spring returns the elements. 

Control circuits activate elements 

Individual actuator elements are activated by 
passing a current through the coil, with a magnetic 
field resulting that is proportional to the current flow 
through the coil. Once the element has moved to its 
mechanical limit, the original pick current is then 
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reduced to a lower, hold-current level, preventing the 
element from being pulled back in the opposite 
direction by the spring. The pick-current level and 
duration are chosen to apply twice the force of the 
spring, so that the average force, and hence the time to 
move in either direction, is equal. Because the pick 
current and hold current are either on or off, a simple 
control circuit (Fig. 3) is sufficient. The voltage level 
and the coil impedance determine the pick current. A 
current-limiting resistor, plus the voltage level and coil 
impedance , determines the hold current. 

An 8-bit digital-to-analog converter, with a power 
Darlington current booster, provides the control signal 
for the squeeze coil (Fig. 4). 

Each actuator element is manufactured and installed 
within a specified mechanical tolerance. A µp in the 
Ontrax Series 8 disk drive calibrates each actuator 
element during a special initialization program to 
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Fig. 1. Diagra ms illustrate the concept of motion and position limits in the Ontrax positioner. 
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Call Today! 

CIRCLE NO. 62 ON INQUIRY CARD 

3536 West Osborn Road 
Phoenix, Arizona 85019 
( 602) 269-6401 
Tl/VX 910-951-4287 

~~~~~~~~~~~~~~ 



SPERRY UNIVAC 
FIELD .. UPGRADABL£ 

ARE CHIPS OFF 
At Sperry Univac, we just added two 

new minicomputers to our V77 family-the 
V77-500 and V77-700. And provided two 
cost-effective, high-performance machines 
that can grow into V77-800s. These new 
minicomputers join the existing V77-200, 

' 

. 11111!1 l!D 

400, 600, and 800, and are fully compatible 
with our software. 

The architecture of both new machines is 
based on the V77-800-the leader and most 
powerful member of our minicomputer 
family. So with some simple board-swapping, 



~s TWO NEW 
WllNICONIPUTERS 
THE V77.,800. 

one of our field service representatives can 
field-upgrade either machine to an ultra 
high-perf ormaryce V77-800 in less than four 
hours. At a very low cost indeed. 

The V77-500 is a powerful entry-level 
member of the family, designed for high­
perf ormance commercial 
and data communications 
processing users.The V77-
500 can handle up to one 
megabyte of error correct­
ing MOS memory. And it 
provides an entry to a sen­
sible growth path, since it's 
field-upgradable to the 
more powerful V77-700. 

high-speed cache memory, and a new high­
speed floating point processor. 

Now end*users can select the exact 
price/performance model for today's needs. 
And if you're an OEM who wants to get 
into vertical markets quickly, maximize your 

value, and expand your 
after-market through field 
upgrades, give us a call. 
We'll tell you all about our 
two new family members. 
And how the~ can grow 
on you. 

The V77-700 is designed 
for an even higher perf or­
mance commercial and sci­
entific data processing user, 

For more information, 
write to Sperry Univac 
Mini-Computer Operations, 
Marketing Communica­
tions, 17900 Von Karman 
Avenue, Irvine, CA 92714. Easy board-swapping in the field can 

upgrade your V77-500 or V77-700. 
In Europe, write to Mini.­

Computer Operati-0ns, International Division 
Headquarters, London NWlO BLS, England. 

and features a new high-speed floating point 
processor compatible with our new, opti­
mized ANS ??FORTRAN compiler. And 
the V77-700, with a maximum memory size 
of two megabytes, is field-upgradable to 
the V77-800. 

The V77-800, our family leader, features a 
high-speed central processor, integral 150 ns 

In Canada, write to Mini-Computer 
Operations, Headquarters, 55 City Centre 
Drive, Mississauga, Ontario L5B 1M4. 

Or call toll-free 8001854-7517 (8:00 a. m. 
to 4:30 p. m. PST). In Calif omia, call 7141 
557-9398 collect. 

- ·- UNIVAC 
The Computer People Who Listen 
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Individual actuator elements are 
activated by passing a current through 
the coil, with a magnetic field resulting 
that is proportional to the current flow 
through the coil. 

compensate for small manufacturing tolerance differ­
ences of those elements. The calibration information is 
stored on the disk for future positioning operations. 

Architectural impact on disk drives 

The linear actuator described positions incrementally 
to within a few µ.in. The Ontrax actuator is also very 
fast, simple and low cost, and can be used for precision 
positioning in other applications besides disk drives. 

MAGN ETIC FIELD LI NES 

Fig. 2. The elements are permitted to c lose very rapidly until they 
near their travel limit by controlling the size of the air orifices 
indicated. 
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DIGITA L ELEMENT CONTROL 
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t 

Fig. 3. Because the pick current and hold current are either on or 
off, a simple control circuit is sufficient to move the Ontrax 
positioner elements. 

Because the Ontrax actuator provides linear position­
ing, it presents significant performance improvements 
in disk drives over commonly used rotary actuators. 

Absolute positioning also permits recovery of data on 
badly damaged units because position sensing need not 
be operational to recover data. Ontrax uses an 
embedded servo technique to guarantee close position­
ing accuracy. Less than 1 percent of available data 
space is used by Series s disk dri~es to verify on-track 
position before executing write operations. This 
feedback compensates for mechanical expansion or 
contraction of the media caused by temperature 
changes. It is no longer necessary to dedicate a portion 
of a disk surface, or a complete surface, for servo 
position sensing and feedback. All heads, therefore, can 
be used for data, yielding increased data capacities, 
significant cost savings or both. Cost savings result 
because no servo head, servo arm, servo surface or 
servo read channel are required. Because the actuator 
is self-limiting and self-damped for travel at its extreme 
positions, it does not need the crash stops found on 
conventional drives. 

A number of other disk drives also use embedded 

ACCURACY, DENSITY AND THIN-FILM HEADS 

The Ontrax Series a disk drive 
actuator eliminates most positioning 
errors experienced by other actuator 
designs. Spindle run-out remains the 
major positioning error. But by 
specifying and designing a spindle 
with a run-out of less than ± 25 µ.in., 
the positioning error for data recovery 
caused by spindle run-out can be held 
to less than 50 µ.in. 

High track density drives are 
available at a track spacing of 
960 tracks per in., with a center-to­
center track spacing of 1040 µ.in . 
Industry-standard heads are available 

126 

with a width of 100 µ.in. Thus, 340 µ.in., 
or 33 percent of the available data 
surface, is the tolerance required to 
account for magnetic fringing from the 
heads and actuator positioning. 

With thin-film head technology 
progressing, magnetic fringing from 
the heads can be reduced to a very 
small fraction of the head width. With 
the advent of thin-film heads having a 
width of 100 µ.in., center-to-center 
track spacing can be reduced to less 
than soo µ.in. Then, less than 14 
percent of the available data surface 
is used for tolerance. 

As thin-film head technology 
advances in the next few years, it is 
reasonable to expect 400-µ.in.-wide 
heads that will permit track densities 
in excess of 2000 tpi, which the 
inherent positioning resolution, accu­
racy and stability of this positioner will 
accommodate. 

Thin-film technology also allows for 
higher bit density so that the increase 
in tpi and bpi , plus the use of encoding 
techniques, will raise the Ontrax 
disk-drive data density per square in .. 
by a factor of 6 to a for modest 
increases in the cost per unit by 1984. 
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INTERTEC'S NEW $2500 MULTI-USER SMALL BUSINESS COMPUTER 

At last, there's a multi-user micro­
computer system designed and built the 
way it should be. The CompuStar™. Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib­
uted processing. Small business. Scientific. 
Whatever' And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it ... 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor­
age system. Up to 255 terminals can be 
connected into a single network' Each ter­
minal (called a Video Processing Unit) con­
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks' A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter-
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an­
other. An exciting concept .. . 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
.almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program­
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re­
Quirement is a data entry 

or inquiry/ response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand­
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop­
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor­
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1 Y2 million bytes of dual disk stor­
age. But no matter which model you 
select, you 'll enjoy unparalleled versatility 
in configuring your multi-user network. 

Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe­
cial controller and multiplexor costs just 
$3995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car­
tridge. Plus, there 's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you 're 
ready to go ... with up to 254 more ter­
minals in the network by simply connect­
ing them together in a "daisy-chain" 
fashion . CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile ... with data transfer 
rates of 1.6 million BPS! 

Software costs are low, too. 
CompuStar's disk operating system is the 

industry standard CP / M*. With an 
impressive array of application soft­

ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 

Compare for yourself . Of all 
the microcomputer-based multi­

user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep­
tional value and upward 
growth capability. The 
CompuStar™. A true price 
and performance leader! 

~rt[~)J~TEC 
:SJJlEsvsrEMSs 
2300 Broad River I'll Colulltlra SC 29210 
•803 798·9100 TWX 810 666·2115 

·Re91stetedtfademarllnt[)1111a1Researehlne '-•••·······················-~ 
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The Most 
Reliable 

8" Winchester 
Is Now 

The Most 
Avai:lable. 

.A.Shugart 
We're Headstrong about delivery. 

Delivering In volume. The 
SA 1000 Winchester drive is the 
only 8-inch drive that's delivering 
reliability in production quantities 
... to get your system to market 
fast with the volumes you need. 

Manufacturability. The key design parameters 
of the SA 1000 incorporate experience proven 
engineering and manufacturing technologies. 
Our highly mechanized manufacturing facilities 
and unparalleled experience with production 
ramp-ups gives you the advantage of immediate 
deliveries and unmatched reliability. 

Standard setting benefits. First to break the 
$1,000 price barrier, the 5.3 and 10.7 MByte 
SA 1000 continues to deliver the lowest 
cost-per-megabyte for any drive in its class. 
And with our simple "floppy-like" interface 
and command structure, it makes for an easy 
design-in or system upgrade. 

Get up and running fast with our SA 1400 
controller series ... intelligent, versatile controllers 
that give you a variety of back-up interface 
solutions utilizing floppys or 1/4-inch streaming 
tape cartridges. 

And because we're Shugart, we back our 
products with all the support you need, including 
technical services, in-depth documentation, 
and design assistance. 

Call today. Rush deliveries of SA 1 OOO's are a 
phone call away. Contact your Shugart sales 
office or local Hamilton/ Avnet outlet for price 
and delivery information. 
Shugart Associates: 475 Oakmead Parkway, 
Sunnyvale, CA 94086 (408) 733·0100. Regional Sales 
Offices: Sunnyvale, CA (408) 737-9241 ; Costa Mesa, CA 
(714) 979-1935; Richardson, TX (214) 234-3568; 
Minneapolis, MN (612) 574-9750; Framingham, MA 
(617) 879-1700; Landing, NJ (201) 584- 7539; Atlanta, 
GA (404) 955-8968; Toronto, Ontario (416) 492-8304; 
Europe: Paris (1) 686-00-85; Munich 
(089) 80-60-55 
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The Ontrax positioner replaces the 
conventional voice-coil actuator and 
associated permanent magnets, 
resulting in lower weight and cost. 

servo data as position-feedback signals, but these 
devices require either an external servo system, such 
as an optical servo, or a high sampling rate from the 
data surfaces, reducing data capacities because of high 
overhead requirements for track counting and main­
taining on-track positioning. The Ontrax actuator 

8 BIT DAG 
DAG 

SENSE 

8 BINARY CONTROL LINES 

+VOLTAGE 

SQUEEZE COIL CONTROL 

Fig. 4. An 8-bit digital-to -analog converter, with a power 
Darlington current booster, provides the control signal for the 
squeeze coil. 

permits reformatting at the customer location if the 
embedded servo information is ever damaged; in a 
conventional embedded-servo drive, either the drive or 
cartridge must be returned to the factory to be 
rewritten. 

The Ontrax positioner replaces the conventional 
voice-coil actuator and associated large permanent 
magnets, resulting in lower weight and a lower-cost 
actuator. There is inherent current limiting even if the 
control drivers should fail. Conventional drives depend 
on active current-limiting components to prevent fire or 
safety hazards from occurring when the drivers fail. 

Actuator cost has been reduced sufficiently so that 
Ontrax Series 8 disk drives can contain two indepen­
dent actuators on a single spindle at no cost penalty, 
permitting much higher throughputs for edit, copy, 
merge and similar operations. • 

Schulze Pranger 

Dieter Schulze is vice president of advanced development 
at Ontrax Corp ., Sunnyvale, Calif ., and is the inventor of 
Ontrax 's new positioner. Maarten Pranger is manager of 
systems and software at Ontrax. 

MFE's floppy disk drives offer a combina­
tion of advanced features you won't find 
anywhere else: 

A head positioning system 3V2 times 
more accurate than other drives. (In fact, 
it's designed to be able to handle double­
track diskettes.) 

A band drive that needs no regular 
realignment. 

An IBM-compatible head that greatly 
extends media life. with a ceramic pad on 
the single-sided drive instead of the usual 
felt wear pad. 

An optional DC brushless motor that uses 
30 watts less power than conventional 
motors. and is 60-80% more efficient. 

And MFE's drives have been field-proven 
for two years in thousands of installations. 

For a complete demonstration of our 
drives-single- or double-sided. single- or 
double-density-call toll-free 800-258-3884. 

And we'll show you the next generation 
of floppy disk drives. 

U.S. Headquarters: MFE Corporation. 
Salem. NH 03079. West Coast Sales Office: 
Irvine, CA. Tel. (714) 851-0281. Midwest 
Sales Office: Edina, MN. Tel. (612) 835-3885. 

European Headquarters: MFE Limited, 
West Lothian, 
Scotland, Tel. (0589) 
410242, TELEX 
727827. 
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Now you can upgrade your system per­
formance easily and inexpensively with 
PRIAM's SMART START Winchester disc 
drive package. You get a DISKOS 1070 
floppy-Oise-size disc drive and PRIAM"s 
SMART Interface. This SMART START 
combination is priced at only $1995. 
and its capacity is twice that of other 
comparable combinations. 

PRIAM's SMART Interface adapts 
quickly and conveniently to most popu­
lar microprocessor 1/0 busses. and it 
controls up to four eight-inch or 14-inch 
PRIAM Winchester disc drives having 
capacities from 10.8 to 158 megabytes. 
So your systems get the benefit of 
Winchester technology reliability. low 
cost-per-megabyte. and a potential for 
much higher capacities and higher 
throughput, still using the same SMART 
Interface. 

With the power and flexibility of its 
8085 microprocessor. the SMART Inter-

face provides these important functions: 

Serializes and deserializes data 
with selectable sector sizes of 128. 
256. 512. or 1024 bytes. 

Full sector buffering permits data 
transfers at any rate up to 2 mega­
bytes per second. with programmed 
1/0 or OMA. 
Automatic alternate sector assign­
ment makes disc defects trans­
parent to the host processor. 
Overlapped-command and implied 
operations capability improves sys­
tems throughput in multiple-drive 
(up to four) systems. 

These benefits and many more are 
packed into a single 8" x 14" printed 
circuit board that can be piggy-backed -
on the DISKOS 1070, or any other 
PRIAM disc drive. or mounted.sepa­
rately. PRIAM 's optional power supply 
provides power to both the SMART 
Interface and the DISKOS 1070 for only 
$295 more. 

CIRCLE NO. 67 ON INQUIRY CARD 

PRIAM's DISKOS 1070 gives you a 
capacity of 10.8 megabytes in exactly 
the same space you 'd give an eight­
inch floppy disc drive. Average head 
positioning time is only 53 milliseconds, 
and the data transfer rate is 0.9 mega­
byte per second. With Winchester 
reliability, the DISKOS 1070 has an 
MTBF of 10,000 hours. 

In addition to the SMART Interface 
and DIS KOS 1070 disc drive, your 
SMART START package includes a drive 
interface terminator and an interface 
manual. PRIAM will also provide appli­
cation notes for adapting the SMART 
Interface to commonly used micro­
processor 1/0 busses. 

Get Winchester technology off to 
a SMART START in your system now. 
Complete SMART Interface and DISKOS 
1070 specifications are yours for the 
asking. This special offer is good only 
until March 15. 1981 . so call or write 
today to : PRIAM Corporation. 
3096 Orchard Drive.San Jose. CA 95134. 

Telephone ( 408) 946-4600 
TWX 910 338-0293. 
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g of Data Base 
for Your N.Iicro? 

Check these results from MDBS: 

Leonard Overton, President of LS Business 
Systems, reports: 

"The MDBS data base system is now the 
foundation for our future application 
products. This is because MDBS helps us to 
produce more flexible applications ... 
quicker. System design changes are made 
easily. Time required for loading and 
debugging is greatly reduced." 

Check these features and support: 

• MDBS is more complete-

.; Network and hierarchical data 
structures 

• MDBS has complete documentation­

.; DBMS Guide and Primer for 
fundamentals 

.; Non-procedural query language 

.; Host language support including: 
BASIC, COBOL, FORTRAN, 
PASCAL, PL/I 

.; Data base recovery 

.; Data base restructure utility 

.; Available for popular Z-80, 8080, 
6502, 8086 and Z-8000 based systems 

.; MDBS systems documentation 

• MDBS has complete service and 
support, including-

.; System updates and enhancements 

.; Training 

.; Phone consultation 

.; Newsletter 

So if you're thinking of data base, check with us. 
Use the coupon below ... or better yet, give us a call today. 

Setting standards of excellence for data base 
software . .. worldwide. 

Mtcr" 
Dutil Huse 
5ustems. Inc. 
Market Square, Box 248 
Lafayette, Indiana 47902 
317-448-1616 

Dealer/distributor/OEM inquiries invited. 

YES, please send me more information on the 
remarkably flexible MDBS Data Base System. 

Name Title _____ _ 
(Please print) 

Company ______________ _ 

Address ______________ _ 

City 

Phone 
(State) (Zip) 

MAIL TO: Micro Data Base Systems, Inc. 
Dept. M 
P. 0. Box 248 
Lafayette, IN 47902 
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Introducing the new BASF 6170 Series 210mm Fixed Disk Drives. 
High Performance. Perfect 
for multi-user multi-tasking 
applications, the BASF 6170 
Series drives give you an 
average time-to-data of 50 
milliseconds ... four to seven 
times faster than standard 811 

floppy drives. 

Capacity. The BASF Model 
6171 provides 8 megabytes 
and the Model 6172 provides 
24 megabytes of fully usable 
unformatted capacity. Unique 
BASF circuitry eliminates 
user mapping. 

Easy System Integration. 
BASF's exclusive SMD 
interface option offers cost­
effective and convenient 
interface compatibility with 
industry-supported control­
lers. Low-cost BASF disk 
bus, or intelligent BASF host 
bus with integral controller/ 
formatter also available. 

write now. 

Proven Reliability. BASF, 
because of its experience in 
both magnetic media and 
drives, is highly qualified to 
develop drives using reliable 
3350 Winchester technology. 
BASF 6170 drives have a 
10, 000 hour MTBF and require 
no scheduled maintenance 
or operator intervention. 

Compact Size. Far smaller 
than 14" drives, the quiet, 
lightweight floppy-sized 
BASF 6170 drives are suit­
able for desktop office envi­
ronments. 

Competitive Price. Get the 
performance, capacity, and 
ease of system integration 
you need right now ... at 
prices you'd expect to pay for 
far less sophisticated tech­
nology. Write now for com­
petitive OEM prices. 

BASF Systems, OEM Peripheral Sales, Crosby Drive, Bedford, MA 01730 
Please send me complete details and specifications on the new BASF 
6170 Series 210rrun Fixed Disk Drives. 

Name------------Title---------
Company _____________________ _ 

Address-------------- Telephone _____ _ 

City State Zip ___ _ 

In a hurry? In the East, call (617) 271-4168. In the West, (714) 752-6126. 



DISK DRIVE BACKUP 

To stream 
or not to stream I I I 

DARELL MEYER, Kennedy Co. 

OEMs need detailed knowledge of overall system, disk-drive and tape 
transport parameters to answer the small-disk backup question 

Ever since the streaming-tape concept was devel­
oped, there has been confusion about how to use 
streaming tapes to back up Winchester-disk drives. At 
first glance, high-speed streaming appears to be an 
ideal way to match the high data-transfer rates 
attainable from disks, but a closer look shows that there 
is no universal solution to the backup problem. In 
many cases, the streaming mode is slower than a 
conventional start/stop transport. 

The backup question involves more than matching a 
few transport and drive specifications; it requires 
detailed knowledge of overall system, drive and 
transport parameters (Fig. 1), along with appropriate 
controller design and proper memory or buffer 
allocation. This knowledge leads to successful Winches­
ter backup-transport selection and mode of operation. 

A streaming transport (Fig. 2) has characteristics 
that distinguish it from a conventional start/stop drive. 
It usually has two speeds--100-in. per sec. and 12.5 ips, 
or 100 ips and 25 ips. At 100 ips, the transport has long 
start/stop ramps of approximately 15 in., which means 

IMPORTANT BACKUP PARAMETERES 

Disk 
Data transfer rate 

Access time 

Latency time 
Seek time 
Bytes/track 
Sector size 
Average transfer 
rate 
Utilization 
pP.rcentage 

Tape 
Recording density 
Speed 
Inter-record gap 

System 
Record size in bytes 

Data transfer mode 
(OMA, system 
control) 

Record size Backup function 
Tape length Mirror 
Tape capacity File restructuring 
Start/stop times Program update 
Start/stop distance Buffer size 

CPU data rate 

Fig. 1. Diak, tape and system parameters for 
backup transport selection. 
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it must reposition after stopping in order to be ready to 
write or read again. This requires a relatively long 
time--about 1.2 sec. In operation, the transport writes 
inter-record gaps on the fly. 

The streamer uses a 1600 - character-per-in. data 
density in a phase-encoded format; future streaming 
transports may have densities of 3200 cpi or 6250 cpi. 
These speeds appear to be considerably lower than the 
bit-transfer rate of Winchester disks, but this isn't 
always true. A closer look at the disk is in order. 

Disk considerations 

One major backup consideration is average data­
transfer rate from the disk, through the CPU, to the 
tape. If the tape accepts data faster than the disk and 
CPU supply it, long unrecorded sections of tape will 
result, or the transport will have to decelerate, stop 
and reverse to a position at which it can ramp to speed 
when data are available. This is not a problem with 

Fig. 2. The Kennedy data streamer transport operates at 100 ips in 
the streaming mode and 12.5 ips in the start/stop mode. 
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The backup question involves detailed 
knowledge of overall system, drive and 
transport parameters. 

conventional start/stop drives. Data are transferred, 
on an interrupt basis, when "system-ready" hand­
shakes indicate data are available for transfer from disk 
to tape. 

To calculate average transfer rate (Fig. 3), one must 
consider that each sector on a disk has error-correcting 
characters, header bytes and synchronization bytes so 
that average disk use is 80 percent. With careful 
management, 90 percent or higher can be achieved. 
Further, disk data are not contiguous; they reside on 
numerous tracks and sectors. A typical disk sector 
holds 0.2K to o.5K bytes, while ANSI standard tape 
record-block length is 2K bytes, which means that the 
CPU requires time to read an index and position the 
heads. 

If backup is mirroring-a direct transfer from disk to 
tape with no file restructuring-the disk head will read 
one track, then move to the next track and read it. The 
time required will be equal to a disk revolution plus the 
maximum one-track access (or seek) time plus the 
difference between the two (actual latency time). 
Latency is a factor because once the head is positioned 
over the track, the system must wait until the index 
appears under the head, This amounts to a full 

DISK AVERAGE TRANSFER RATE 

Disk Avg. Tr. = -­

B = Bytes/track 

Bx U 
Trev + I+ Ts 

U = % of utilization 
Trev= Time/revolution 

I= Actual latency t ime 
Ts= Seek time 

Fig. 3. To calculate average transfer rate, one must consider that 
each sector on a disk has error-correcting characters, header bytes 
and synchronization bytes. 

DISK PARAMETERS 
Data Transfer Rate 1.2M bytes/sec. 

Access Time Max. fu ll stroke: 55 msec. 
Average : 30 msec. 
Max. one track: 6 msec . 

Latency time Max. 16.7 msec. 
Average: 8.3 msec. 

Bytes/track Max. 20, 160 

Reference: CDC 9760 SMD 

Avg. Tr. = - --- - 1i.~!61~~7·! 6 
= 482.9K bytes/sec. 
= 40% of max . 

Mirroring mode ==40 % of burst rate 
==400K bytes/sec. 

File management ==10% of burst rate 
==100K bytes/sec. 

Interleaving divide by 2 

Fig. 4. Apply ing the characteristics of a fast disk to average transfer 
time formula reveals that the disk is relatively slower than burst 
transfer specifications. 
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Fig. 5. The Kennedy Series 7000 8-in. disk has 5.5-MHz transfer 
rates and storage capacitities as high as 20M bytes. 

revolution, less the seek time. Staggered indexes can 
reduce this time, but using them is frequently too 
sophisticated for small systems. 

To see the effect of these factors , consider the 
parameters of an industry-standard fast disk (Fig. 4). 
The average transfer rate is 482K bytes per sec. or 
about 40 percent of burst-transfer rate. 

The reason for dumping data to tape often is archival 
or operational, as is the case of a data-processing 
manager wanting to collect all records of a certain 
classification for future use. In payroll processing, for 
example , employee salaries and deduction files are 
stored on tape for year-end w-2-form reporting. All 
such records seldom are on adjacent tracks, so file 
management must be done before the tape dump. 
Hardly anyone would perform file management on a 
year of mirrored tape just to obtain payroll data. Thus, 
mirroring is not considered a normal data-processing 
operation, except when it is done to preserve small 
files. 

When performing file management or data restruc­
turing, the average disk data rate is reduced to about 
10 percent of the burst rate. This gives a resulting 
average of approximately lOOK bytes per sec. , or 50K 
bytes per sec. if interleaving is used. This occurs 
because the system first must look at a directory, then 
must find the track and index. These figures are for a 
"fast" disk; 8- and 14-in. Winchesters (Fig. 5) have 
relatively lower data-transfer rates and higher access 
times. An examination of streamer data transfer rates 
illustrates why so many designers are having problems 
with the concept. 

On the tape side 

Record size and gap length are important in 
calculating a tape transport's average transfer rate. As 
record size increases, the relative effect of the 
inter-record gap decreases, yielding higher transfer 
rates (Fig. 6). A comparison of average disk data­
transfer rates indicates that the streaming tape is often 
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256 512 1K 2K 4K 

Avg. Disk-Transfer Rate 
File Management Mode 

STREAMER AVERAGE TRANSFER RATE 
R x S 

Avg. Tr.= --- R/D~ 
R = Record size in bytes 
S = Streaming speed 
D = Density in bytes/in . 

IRG = 0.6·in. short gap, 1.2 =in. long gap PE 

SK 

RECORD SIZE 

16K 32K 64K UNFORMATTED 

Fig. 6. Streaming-tape transfer rate exceeds disk rates as block size increases. 

CAPACITY PER REEL OF TAPE 
Lx 12 

C=~--------i:tJD+lRG·------- xR 
L = Length of tape in ft . 
R = Record size in bytes 
D = Density of data in bytes/in. 

IRG = 0.6-in . short gap, 1.2-in . long gap PE 

Fig. 7. The .relationship between tape reel size and capacity 
explains the reason for the "hunting " phenomenon often associated 
with the IBM 8809. 

much faster than the disk, particularly when large 
record blocks are used. Similar calculations determine 
the relationship between tape reel size and capacity 
(Fig. 7), which explains the reason for the "hunting" 
phenomenon often associated with the IBM 8809. Data 
are not present when the transport requires them, 
causing the transport to stop and reposition to await 
the data-ready signal. 

Repositioning (Fig. 8) requires about 1.2 sec. for a 
100-ips transport that does not adversely affect time 
with a small number of repositions. Frequent reposi­
tions, however, add significantly to the time required to 
write a full reel of tape. Buffering is one way to match 
the transfer rates of the tape and drive, but it isn't easy 
to determine the number and size of the buffers. 

Buffering considerations 

One technique is to use a series of buffers in a ring 
configuration, with the buffers alternately filled via 
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direct-memory-access transfers from the disk, and 
written directly to tape. Typically, a buffer will be 
filled only when it is empty and must be full before 
writing to tape. The buffers will operate during a read 
cycle to match tape-disk transfer rates. When the 

k ln terb lock Gap Block 
Bloc (IBG) 

Command 
Remstruc t 

Time 

F 

First 
Data 
Byte 

Normal A B 
Forward ---.•-...,?.-<'_.--_-:-_.-:-_. -_._-:-:_-_. ~ ... · :-"'~"< ----.. 
Velocity cc ·...,_ ', 

// ... ., ..... ..... 
,,/' .......... ' ...... 

,,/ .. ....... . ~ 
~.,,.. .·Accelerate Decelerate-.....,', 

cc Forward Forward ·......_~ .......... 
// ... ' ..... 

E <' .· . ...,_' C 
~ · )~ ,, . / 

..... ....... / / 
.......... . , ./ ·,,,,,, 

................... . / // 

', '-. Decelerate Accelerate /' ,,,"' 
'-,'-. Reverse Reverse/~ '"' . / ~'-. / ./,,,"' Legend 

','-. ......_ ,/ /~-- Repos1!1oning Time 
'-... ·'-- ·-·-·__...,..· ,,,"' -·- Pos1tromng Time o'...._ _____ _..,,, Access Time 

Fig. 8. During repositioning, the streaming transport decelerates, 
accelerates and decelerates in reverse to a position at which it can 
ramp to speed before reaching the inter-record gap. Time required is 
1.2 msec., and ramps are 15 in. long. 
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Mirroring is not considered a normal 
data-processing operation, except when 
it is done to preserve files. 

average input rate to the buffers is higher than their 
average output rate, the transport will stream because 
data will always be available. 

To determine the number of records that will be 
written before a repositioning cycle, it is necessary to 
plot the average transfer rate of the streamer for the 
various record sizes, and also to vary the amount of 
buffering. The number of records that can be recorded 
before repositioning for any buffer size or output rate is 
shown in Fig. 9. The total number of repositions for a 
given record size and a given buffer size can then be 
determined (Fig. 9b). Total dump time, then, is a 
function of number of repositions, repositioning time 
and time to stream a full reel of tape (Fig. 9c). 

Multiple buffering is required because of the 
4.5-msec. inter-record-gap time, i.e., from the time the 
streamer is finished writing one block and ready to 
write the next block. If data are assumed to be avail­
able from the disk at an average rate of lOOK bytes per 
sec., the CPU could fill a buffer of only 450 bytes. 
Therefore, two or more buffers are necessary. 

When the average transfer rate is lOOK bytes per 
sec., the time to record one reel of tape for a 
file-management application can be determined (Fig. 
10). For records smaller than lK byte, dual lK-byte 
buffers give acceptable dump time; however the dump 
time skyrockets with larger records. The reason for 
this is that the buffers are being filled at a rate of lOOK 

Fig. 9a. The number of records that can be recorded before 
repositioning for any buffer size or output rate. 

Fig. 9b. The total number of repositions for a given record size and 
a given buffer size. 

Fig. 9c. Total dump time is a function of the number of repositions, 

160 

125 

37.5 pe 

Startl8top 

256 512 4K 81< 
BlookalH 

- All 

- 2Bulfers 

---- 4 Buffers 

9lillllll ltBuffers 

Dump:llnl8 iOO tllt. ~ 10kin. .. 
with Od-ln AG 100K bytn/AC Input rate, Pe 

Fig. 10. When the average transfer rate Is 1 OOK bytes per sec., the 
time to record one reel of tape for a file-management application can 
be determined. 
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repositioning time and time to stream a full reel of tape. Fig. 11. Increased inter-record gap reduces dump time. 
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Qume DataTrak 5™ 
and DataTrak 8™ 
offer less media and head wear 
than any other double-sided floppy 
disk drive on the market. That means 
less service cost and more disk life. 

Look how they stand up to the com­
petition. Independent tests have shown 
a tenfold improvement in error rateover 
industry-standard specifications. 

Qume Standard 
Performance Specifications 

SOFT ERROR 1in1010 1in109 

HARD ERROR 1in1013 1 in 1012 

SEEK ERROR 1in107 1in106 

• 

And we have 
immediate availa­

bility of field-proven products, 
with production capabilities to 

meet your needs. So you can order our 
double-density, double-sided floppy 
disk drives for delivery now. 

So what's it all add up to? More tap­
tap, better performance, immediate 
availability and prices that won 't boggle 
your memory. For an evaluation unit, 
hurry and call today. (415)783-6100. 
Ask for Dept. M. Qume Corporation, 
Memory Products Division, 2323 
Industrial Parkway West, Hayward, 
California 94545. TWX: 910-383-0710. 

Qume® 
MINI-MICRO SYSTEMS/Februa ry 1981 

Memory Products Division 
CIRCLE NO. 70 ON INQUIRY CARD 
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A number of controller design 
approaches are being developed that 
solve the apparent disparity between 
disk- and tape-transfer rates. 

bytes per sec. and emptied at 160K bytes per sec. The 
streamer will stop and reposition after the second 
buffer is empty and wait until the first is refilled. 

Four or eight buffers provide more acceptable dump 
times. An BK-byte record, along with eight BK-byte 
buffers, requires only 10 min. to fill a 10 112-in. reel. This 
places severe overhead constraints on the system 
because small systems may not have 64K bytes of main 
memory available, or an OEM may not want to place this 
much buffering in the controller. 

Hence, another approach is required. A long-gap 
mode, in which the inter-record gap is increased to 1.2 
in., in effect, lowers the average transfer rate (Fig. 11). 
A double buffer is sufficient for blocks as large as 2K 
bytes, but at 4K bytes, a dump requires 1112 hr. The 
start/stop mode at 12.5 ips is clearly faster. This also 
implies that a streaming tape is not necessarily best for 
all systems. 

A number of controller design approaches are being 
developed that solve the apparent disparity between 
disk and tape transfer rates. One way is to sense the 
number of repositions during the streaming mode. 
When the number exceeds a predetermined value, the 

inter-record gap would be increased. Another is to 
transfer from the streaming mode to the start/stop 
mode when excess.ive repositioning occurs. 

These approaches can be combined. The controller 
would first increase the inter-record gap and continue 
to sense repositions. If they still are excessive, the 
start/stop mode would be selected, with the inter­
record gap shortened. As a final measure, the 
inter-record gap can be increased, if necessary, for 
lower dump times. 

Although this article deals exclusively with stream­
ing l/2-in. tape transports, similar reasoning can be 
applied to the cartridge transports associated with 
smaller systems and disks with capacities of lOM bytes 
or less. It is generally accepted, however, that a 
6400-bpi, 30-ips start/stop cartridge is faster than a 
7B16-bpi streaming cartridge that has blocks as high as 
16K bytes. The start/stop transport requires only about 
10 min. to transfer lOM bytes of 32K-byte blocks, while 
the streamer requires 14 min. to transfer BK-byte 
blocks at 2B ips, and nearly 20 min. at 50 ips. 

Darell Meyer is tape product line 
manager at Kennedy Co., Monrovia, 
Calif . He has been a product manager 
at Pertee Computer Corp., and was a 
member of the technical staffs at 
Dataproducts Corp., High Aircraft 
Co., Rockwell International Corp. and 
the Boeing Co. 

Attn: ECLIPSE/NOVX users! 
Before you graduate to 'Streamer Tape' for disk backup, 
check out our Model 130 Coupler. 
In conjunction with an independent, high-quality streamer unit , Cu.;;tom Systems' 
Model 130 Coupler provides economical , 'top-of-the-class' performance. 

When compared to DG 's streaming tape subsystem, not only are 
the data rates superior {up to 160 KBS) , but the price of the coupler/ 
streamer combination is about $2000 less! 

Model 130 Coupler features include: 
• True 100 ips streaming! 
• Full emulation of Data General 6026 Magnetic 

Tape Subsystem. 
• Microprocessor design to maximize streamer 

performance. 
• Software utilities for optimized disk image or selective 

load/dump backup. 
• Actual backup of 20 Mb disk in under 3 minutes. 
• Alternative operation in conventional start/ stop mode. 
• Compatibility with industry standard NRZl/ PE for­

matted tape drives. 
• Two-year warranty. 
• $1490 complete with manuals and cables. 

Contact us today for a detailed data sheet. 

!Al ~'~~I~~~,~~~~~~.~ INC ~Telephon e (612) 553- 111 2 Telex 290975 

CIRCLE NO. 71 ON INQUIRY CARD 
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WHO COULD POSSIBLY MAKE 
A BETTER HIGH CAPACITY 

5%" FLOPPY THAN THE 
PEOPLE WHO INVENTED IT? 

Who, indeed? 
When we invented the high track density S%" 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 SIA" drive. 

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

As a result, over 7S% of the system manufacturers choose Micropolis. And over 
9S% 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 q1pacity, fast access, lowest cost per K byte, significantly 

Maximum #Delivered Positioning 
Capacity Through '79 Mechanism 

Shugart 437.5K < 5,000 spiral 
SA450 cam 

MPI 960K Evaluation steel band 
B91 only and capstan 

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

Micropalis l ,lOOK 60,000 steel lead 
1016/1 015 screw 

M ICRO POLIS™ 
21329 Nordhoff Street 

Chatsworth, California 91311 
213/709-3300 ·Telex 651486 

MICROPOLIS™ INTERNATIONAL (U.K.) 
0734-860817 Telex 851847395 

Track Av. 
Density Access 

Time 
(msec) 

48 440 

96/100 240 

100 865 

96/100 365 

CIRCLE NO. 72 ON INQUIRY CARD 

greater reliability and best of 
all, 3 years delivery experience 
of 8S,OOO high capacity drives. 

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



"Protection is my business ••• 
TM 

My ISOREG Computer Power Modules 
PUI AN END TO POWER-REIARD 

COMPUIER PROBLEMS'' 
Says Emil Rechsteiner, President of Frequency Technology, Inc. 

UNSTABLE AND "NOISY" POWER 
CAN MAKE A SHAMBLE OF YOUR 
COMPUTER OPERATIONS! 
Voltage Spikes can scramble 
computations, wipe out data, alter 
programs and destroy circuits. 
Brown-outs can turn computer 
runs into disasters, paralyze your 
equipment-perhaps even your 
business! "High" Une Voltages 
can burn out circuits, causing 
interruptions and costly repairs. 

PROTECT YOUR COMPUTER! 

... from noisy, unstable 
power. Filter out spikes by 
isolating the computer 
from "raw" utility 
power and regulate 
voltages for your 
computer! 
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WHY ISOLATE? 
An isolation transformer electrically separates 

the computer from the utility power and filters out voltage 
spikes that ,.~----~ 

scramble com- J ~ ~ L 
putations, 'y v tJ 'l-1 J\J\/V\, 

wipe out data, ~ 
1111 
L 

even destroy 
circuits. 

line-to-load isolatoo shields computer Without isolation computer is exposed 
from sharp, destructive to sp1kes even when power is 

voltage spikes. supplied by vohage regulator. 

WHY REGULATE? 

A voltage (\ (\ (\ ~ ~ ~ {\ (\ (\ r (\ (\ (\ , , , , (\ (\ (\ r 
regulator powers 'v v v v;n;;;:;t v v v v . v v vv~n;.,~ v v v 

your computer (\ (\ (\ ""I\ (\ (\ r 
with stable voltage AJ\/\NVVVW . v v vv~:~~ v v v 
automatically and Output Output 

indefinitely even \k>ltage regulauonensuresstable ~haul regulatJon, voltages sag and 
voltage dunng brO'IYfl-outs or stJrge even when power is supplied 

when utility vohagesurges. bytS<>atJontransformer. 

voltages droop to brown-out levels. 

DON'T SETTLE FOR HALF PROTECTION! 

An isolation transformer filters out spikes but does NOT 
regulate voltages; a voltage regulator stabilizes voltages but 
does NOT filter out voltage spikes. Don't spend a penny on 

half-protection! Get full protection ... from ISOREG! 

ISOREG = ISOLATION + REGULATION 

ISOREG™ Computer Power Modules put an end to power­
related computer problems! Let me send you our new 

26-page brochure on ISOREG COMPUTER POWER MODULES 
rated from 250VA to 25kVA single-phase, 7V2 to 75kVA 

three-phase, 60 Hz and 50 Hz. 
Write me, or call our toll free number, or use the Reader Se Nice 

Card of this magazine to obtain our new 
brochure,!- - ·- . 
free.~~ 

1------
Emil Rechsteiner, President ' - """"""""°'""'"""""' 
Frequency Technology, Inc. 

TDC Division 
410 Great Road, Uttleton, MA 01460 

Toll-free Number: 1-800-225-5078 
In Massachusetts Call: 617-486-3539 

TWX 710-347-697 4 
CIRCLE NO. 73 ON INQUIRY CARD 
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DISK DRIVE CONTROLLERS 

An ANSI standard 
Winchester controller 

MICHAEL E. COPE, lnterphase Corp. 

New ANSI-compatible Winchester products make 
solo-source disk selection an unnecessary gamble 

The use of 8-in. Winchester-disk drives has been 
hampered by the lack of a standardized interface. 
System integrators and OEMS, sobered by the knowl­
edge that the leading edge of technology can often 
become a bloody edge, have been unwilling to risk their 
livelihood, and that of their customers, on the 
performance of any one supplier of the more than 30 
announced incompatible Winchester products. In a 
move of unparalleled speed and industry-wide coopera­
tion, the ANSI X3T9.3 committee, made up of drive and 
mainframe suppliers and controller houses, published a 

rigid-disk drive interface standard last Oct. 30, just a 
year after forming. At least three drive suppliers-3M, 
BASF and PRIAM-have already announced ANSI­
compatible products, with most others announcing 
their intention to support the standard with both 8- and 
5%-in. offerings. 

Interphase Corp., a privately held Dallas controller 
house has announced the first ANSI-compatible Win­
chester-disk controller, the woe 2880, as an addition to 
its family of hard-disk controllers (MMS, January, p. 6). 
Compatible with the industry standard Intel Multibus, 

lnterphase WDC 2880 controls as many as eight ANSI-compatible Winchester disks. 
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Some disk manufacturers have 
announced 'smart' disk drives that have 
a substantial amount of 'system 
intelligence' in the drive. 

signal group contains timing-dependent signals, such 
as READ GATE, WRITE GATE, INDEX, SECTOR MARKET, 
ATTENTION and BUSY. The third signal group contains 
NRZ-style READ DATA, READ CLOCK, WRITE DATA and 
WRITE CLOCK, and uses differential techniques to 
improve noise characteristics. All data transfers 
between disk/controller are serial at a rate as high as 
lOM bytes per sec. the wnc 2880 is a single-board intelligent controller 

that can handle as many as eight ANSI-compatible 
drives from any manufacturer. Other controller houses 
are expected to follow suit before year-end. 

The ANSI X3T9.3 standard defines the basic mechani­
cal and electrical interface between the disk drive and 
controller. Cable and connector types are specified as a 
single standard, 50-pin flat cable to be daisy-chained to 
multiple drives. Three signal groups are fully specified 
to signal definitions-relative timing, direction and 
electronic characteristics. 

An asynchronous, bidirectional 8-bit control bus, 
with strobes and acknowledges, carries "command 
sequences," such as SEEK, REZERO, CLEAR FAULT, 
CLEAR ATTENTION, REPORT STATUS, etc. A second 

A set of "mandatory" command codes for such basic 
functions as SEEK, REZERO, etc., are required to be the 
same in all drives. A set of optional command codes for 
such niceties as turning the spin motor on or off, system 
reconfiguration, track offset and write protecting 

·certain tracks are fully specified, but may not be found 
in all drives. A set of undefined command codes are 
reserved for vendor-unique functions. 

What ANSI does not specify is just as important. Such 
items include data capacity, seek speeds, encoding 
techniques, physical size, number and removability of 
platters~ bit and track density, number and type of 
heads, other performance criteria, price and delivery, 
leaving plenty of room for competition among disk 

STANDARDIZATION MEANS FLEXIBILITY 

By combining two powerful stan­
dards, the Intel Multibus µc bus 
standard and ANSI Winchester disk 
standard, a system designer realizes 
both flexibility and modularity. Any of 
a number of 8- or 1 6·bit CPUS using 
0000, 8085, 8086, z00, z0000 or other 
processors can be used, with as much 
computing power as the application 
dictates . Multiple CPUS can be 
combined for multiprocessing, possi· 
bly mixing 8· and 16-bit units. As 
much as 1 M of RAM can include any 
mix of PROM, ROM or RAM using static, 
dynamic, MOS, CMOS, bipolar, core, 
cco or bubble technologies. Any type 
of 1/0 , whether serial or parallel, TTL, 
isolated relay, opto-isolated, RS232 or 
RS244 is supported by Multibus 
products. A variety of intelligent 
peripheral controllers for floppy disks, 
tape drives, cartridge disks, communi· 
cations networks and other devices 
is readily available from more than 
50 Multibus suppliers. 

On the Winchester-disk side, ANSI 
and the woe 2880 will support a 
selection of 8· and 51/4·in. drives from 
1 os to 1 oos of megabytes with a wide 
range of speeds and performance 
characteristics. Initial offerings use 
fixed media, but removable media , 
such as the coc Lark, will support the 
ANSI interface soon. A designer can 
select products for both the Multibus 
and ANSI· standards without fear of 
system obsolescence because the 
woe 2880 is inherently upgradeable. 

On the software side, lnterphase 
takes upgradeability a step further. All 
members of the lnterphase hard-disk 
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controller family have fully compatible 
software interfaces. This means that 
a software driver written for a 
cartridge-disk system with the HOC 
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Introduc 
"THE HARD FLOPPY" 

11 megabytes in a floppy­
sized package Meet the LYNX. A 
sleek, fast and compact Winchester 
disk drive that delivers 11 megabytes of 
removable storage in a drive the same 
size as an eight-inch floppy. The LYNX 
brings a new concept to Winchester 
disk storage-a removable disk drive 
with ten times the storage capacity of a 
floppy disk. 

Now word processing and small 
computer systems can stay small in size 
while providing expanded storage and 
performance. Nothing comes close to 
LYNX as the logical choice for primary 
storage or data back-up. 

To learn more about the LYNX­
"The hard floppy of the '80s" write or 
call today : 



Small 
Printers 

OKIDATA MICROLINES 
The Okidata Microline 80 printer 
set the standards for the home 
computer market. Now there are 
two new low cost Microlines for 
business use that have already 
won the praise of the most de­
manding OEMs-the Microline 
82 and 83-setting new standards 
for performance, reliability and 
flexibility. 

Using a tiny, seven-pin head that 
weighs less than four ounces, the 
Microline 82 and 83 produce 
sharp, crisp copy and graphics on 
plain paper, multipart forms . The 
unique head is driven bidirection-

The low mass, high performance 
Microline head is warranted for 
200,000,000 characters. 

ally by an elegantly simple 
mechanism at 80 cps in the Micro­
line 82 and 120 cps in the 83 . 
Short line seeking logic further 
boosts throughput by 80% over 
equivalent unidirectional printers. 

OEM savings add up because 
there is no need to stock different 
models (and spares) for different 
customers. The Microline 82 and 
83 include both RS232C serial and 
Centronics-compatible parallel 
interfaces as standard equipment. 
Both printers have friction plat­
ens that accept adjustable snap­
on tractors and form controls that 
include vertical tab, top of form 
and a vertical format unit . 

Since 1972, Okidata has been 
building the best. There are 
thousands of Okidata printers in 
computer rooms throughout the 
world bearing nameplates of the 
top OEMs in the industry. The 
same standards of excellence have 
been applied to the low cost Micro­
line Series-two motors , rugged 
cast aluminum base, no com­
promises. Call today for details. 
Representatives throughout the 
world . 

Unretouched, actual size samples 
of Microline printing. Standard, 
double width and condensed 
characters and 64 block shapes for 
charts, diagrams and illustra­
tions. 

Ol(IDATA 
Okidata Corporation 
111 Gaither Drive 
Mount Laurel, New Jersey 08054 
609-235-2600 
CIRCLE NO. 75 ON INQUIRY CARD 
Okidata is a subsidiary of 
Oki Electric Industry Company, Ltd. 



Three signal groups are fully 
specified to signal definitions­
timing, direction and electronic 
characteristics. 
suppliers. The idea is to be different while staying the 
same. Controller manufacturers must be compatible 
with all drives and make them all look the same to the 
user, except with more or less speed, capacity, etc. 

The WDC 2880 controller uses all the mandatory 
commands and takes advantage of the ANSI-specified 
optional commands when they are supported in a given 
drive. This means that the drives look interchangeable 
to the user, as should be the case with any ANSI­
compatible controller. But ANSI doesn't specify the 
nature of the controller/host interface. Speed, intelli­
gence, ease of use, error recovery, ECC capabilities, 
other system-level characteristics, product and applica­
tion support availability leave a wide price/per­
formance arena for controllers. 

The intelligence partition 

The purpose of intelligence in a drive/controller is to 
off-load the time-consuming and complicated functions 
of disk access from the CPU, allowing it to do its real 
job-running application programs. The system pro­
grammer should have the disk operating software build 
an I/O parameter block (IOPB) and have the 
drive/controller do all the rest. 

Some disk manufacturers have recently announced 
"smart" disk drives that have a substantial amount of 
"system intelligence" in the drive. Unfortunately this 
creates a dangerous single-source situation and still 
ignores the single most important performance-limiting 
factor-how to get the data into system-accessible 
memory in the shortest possible time without loading 
the CPU or system bus. A system designer often finds 
that his complete system architecture has been changed 
to match the peculiarities of a smart drive. Even if the 
initial system works, it is often not flexible enough to 
adapt to changing customer needs without complete 
redesign. Even worse, the disk supplier is not forced to 
respond to market competition once he is "designed in." 

A safer and more reasonable system design uses a 
WDC 2880 controller. in combination with any ANSI­
compatible drive chosen for its capacity, performance, 
price and availability to fit the immediate need. The 
controller embodies all the intelligence and is the 
system's common denominator. System performance, 
not merely disk performance, justifies a lot of 
intelligence. 

The WDC 2880's single board plugs directly into any 
Multibus system. It operates as a bus master and 
accesses data at maximum Multibus data rates to or 
from anyplace in Multibus address space, using either 
absolute or relative addressing modes, with either 8- or 
16-bit accesses. It is driven by a common memory 
resident IOPB containing easy-to-use macro-level com­
mands such as READ SECTOR, WRITE SECTOR, FORMAT 
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WDC 2880 l'EATURES 

•Single Multibus board-5v 
• 20-bit expanded Multibus DMA addressing 
• Dual addressing modes-absolute and memory-

sector relative 
• 8- or 16-bit data bus-software selectable 
• Simple macro commands 
• IOPB driven 
•Software-compatible with SMD 2180 and HDC 1880 
• Controls as many as eight Winchesters drives with 

the ANSI X3T9.3 interface 
• Automatic error recovery 
• Hardware error correction 
• Overlapped seeks 
• Bad-track mapping 
• Multisector transfers 
• Linked IOPBs 
•High throughput rate (Multibus bandwidth limited) 
• Diagnostic error reporting 
• Software drivers for CPM and ISIS II 
• Firmware-controlled for flexibility 
• 62 !Cs on a double-sided board for high reliability 

TRACK, and can handle multisector and linked transac­
tions over any track or surface boundary. 

All seeks, data verification, error recovery and other 
disk-control and data transactions are automatically 
handled in µcode without any CPU or bus integration. 
Hardware ECC logic recovers hard errors as long as 11 
bits. Sector interleaving, ECC and a full-sector data 
buffer mean maximum data-throughput rates with only 
verified and corrected data being put into system 
memory, and without danger of data-overflow errors 
caused by intermittent heavy system-bus loading, 
regardless of bus priority. A bad-track-mapping 
feature off-loads the management of disk-surface 
imperfections, a messy job commonly relegated to 
disk-operating software. 

Drive, controller and system problems are automati­
cally diagnosed and reported using a "most-primitive­
error-first" reporting system that keeps a secondary 
problem from masking a more primitive one. With 
more than 50 meaningful error codes, the exact source 
of the problem can almost always be pinpointed over 
the telephone. 

woc 2880 intelligence is in its bipolar µp, a Signetics 
8X300 and a set of PROMS, enabling the controller to 
respond to future disk features or special customer 
requirements by adding new µcode, an almost­
mandatory attribute in the dynamic Winchester-disk 
market. 

The final partition factor for system designers with 
high potential volume is the possibility of licensing the 
controller design for their own manufacture, thereby 
reducing costs and increasing profits. • 

Michael E. Cope is president of lnterphase Corp., a privately 
held controller house in Dallas. 
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AMPEX 
NON-VOLATILE RAM 

FOR8080. 
161l BYTES $885. 

For many applications, 
a microprocessor is 
unexcelled in price / 
performance. But 
volati le memory can erase the 
advantage in a hurry. 

With the Ampex MCM-8080, 
your microcomputer will never 
forget the data. Even in the event 
of a power failure . It uses reliable , 
non-volatile cores. All in the same 
card size, with the same perform­
ance, and the same plug-compati­
ble connections as Intel RAM for 
SBC 80 / 05, 80 / 10 and 80/ 20, the 
MDS-800 and the 888 System 
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Development Center. 
Ampex MCM-8080 RAM pro­

vides 16K bytes of non-volatile 
memory, is Multibus* compatible, 
and occupies only one card slot. 
And all at a price that will make you 
smile: $885. 

8080 RAM. It's just one of a 
complete line of Ampex computer 
memories. 

AMPEX 

batteries. 

Remember, you 
will not lose data when 
power is interrupted. 
And you don't need 

Andy Nizynski will provide 
more details on our infallible 
memory and the full Ampex 
product line. Call him now at 
213 / 640-0150. Or write him at 
Ampex Memory Products, 200 
North Nash Street, El Segundo, 
California 90245. 

·rrademark, Intel Corporat ion 

MAKES THE DIFFERENCE. 

CIRCLE NO. 76 ON INQUIR Y CAR D 
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Motorola matches 
the display module 
to your application 
and budget 

Every Motorola module, from 5" to 23", is available in 
a variety of configurations and electrical specifications 
to meet the most diversified customer needs. It is this 
flexibility-adapting basic design to individual user 
specs-that has kept Motorola in the forefront of 
CRT display technology. 
The result is the best possible value for your 

Motorola 
displays the 
character 
of your 
business. information display dollar-real value measured in 

performance, reliability, experience and service 
support-value designed to complement the time ® 
and money you've put into your terminal and MOTOROLA INC. 
its application. 
The reliability of Motorola displays is measured in 
demonstrated and calculated MTBF Samples of every 
model are continuously monitored to duplicate 
customer life tests, assuring you top performance year 
after year. Write or call Motorola Display Systems. 

CIRCLE NO. 77 ON INQUIRY CARD 
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1299 E. Algonquin Road 
Schaumburg, IL 60196 
312/397-8000 
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Just think what you can do with that speed. 
At 240 lpm. 80 charaaers per line. you can copy 
a full 24 line CRT screen in 6 seconds .. . or deliver 
a memo by phone at ,1200 baud. 

No problem. Because the TH 240's clean design 
and unique thermal dot matrix printhead 
deliver that speed reliably and without a sound. 
With thousands installed and field proven. 
you can buy with confidence. What's more. the 
TH 240 has self test diagnostics and three easily 
replaceable subassemblies for the ultimate in 
seNiceability ... and you get the support of 40 
seNice centers nationwide. You don't need to 
maintain a TH 240 inventory ... we do it. 
Call or write for details today. 

PRINTERS THAT PERFORM ... 
WITH YOUR SYSTEM. 
•To Qualified OEMs 

~ ............. . 
PRINTER SYSTEMS CORPORATION 
l West Deer Park Road. Suite 104 
Gaithersburg. MD 20760 
(301) 840-1070 (800) 638-4041 
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Here's the system that's 
right at home in hostile 
terrain. The Dataflux 
9800R disk drive works ... 
and works ... and works. Shock 
and vibration don't faze it. Getting 
to the job, or operating on the way. 

MllTI MIL·ITDl10. 
We built it rugged. To go where 

ordinary drives don't. It takes the 
most severe shocks. Non-opera­
ting, we guarantee 5Gs along all 
axes. Operating, 2Gs, error free. 
And we've vibration-tested it to 
MIL-STD 810C (Curve B,AR). 

ON·LINI llllOClll ... : OIL Fm.DI, 
MILITAIW, Alff'WMlll. 
Now you can leave your tape 

drive at home. Hook up our 
9800R and get disk-based, on-line 
field processing. That takes the 
guessing out of field recording. 

BUILT TO TAKE IT. 
SO YOU CAN TAKE IT 

TO THE FIELD. 

llADY·TO·Ull 
lllTIGltATID SYITIM. 
Plug the supplied in­

terface into your CPU. 
And you're up and 
running. On-line 

storage with specs 
that give you 10,000 

hours of power-on 
MTBF. An impressive 30 

minutes MTTR. No sched­
uled maintenance. 
Packaged in a 7 \14-inch 

RETMA enclosure, the 9800R 
contains a field-proven, shock­
mounted 8-inch Winchester. With 
a choice of 10 or 20 Mbytes of 
storage. Expandable. Average ac­
cess time only 35ms. Embedded 
Z80-based controller with diag­
nostics. Shock-mounted switching 
power supply. Call Dataflux 

You know what you've got. What's going on. Now. Not 
later when you may be forced into a costly repeat. 

Marketing/Sales today to find out about the disk system 
that thrives where others can't survive. 

Oil exploration. Processing plants. Or unforgiving mili­
tary uses. The 9800R changes the way you apply computers. 

Dataflux Corporation, 1050 Stewart Drive, Sunnyvale, 
CA 94086. Telephone: 408-732-7070. 

811t11fl11~~ 
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DISK DRIVES 

Maturity marks 
floppy market 

MALCOLM L. STIEFEL, Contributing Editor 

Price competition now characterizes a business formerly typified by 
performance leapfrogging; Shugart sales top 500,000 units 

The attainment of maturity in a product category can 
be easily recognized: it is usually followed by a switch 
from performance competition to price competition 
among vendors. In the case of floppy-disk drives, it is 
also characterized by the achievement of a significant 
milestone: the sale of 500,000 minifloppy units by 
Shugart Associates (Fig. 1), the leading vendor. 
Amazingly, floppies have reached this impressive level 
of acceptance in less than 10 years. But technological 
progress in floppy-disk drive performance has slowed 
to a crawl, as prices for drives have dropped to $200 in 
OEM quantities. 

A maturing industry is characterized not only by 
price competition, but also by a gradual reduction in the 

Fig. 1. The model SA410/460 minifloppy drive from Shugart 
Associates. 
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number of competitors, as the efficient producers 
squeeze out the marginal ones. Look for this to happen 
in the next few years: the floppy-disk drive market will 
continue to expand, but there will be fewer and fewer 
suppliers. 

The floppy market itself will be secure until the price 
of hard-disk drives becomes comparable with floppy 
prices, and that isn't likely for a while. Other 
technologies-such as bubble memories-that are still 
expected to challenge floppy-disk drives remain too 
expensive to compete as auxiliary small-system stor­
age. 

u.s. manufacturers will inevitably feel heat from the 
Orient, as Japanese manufacturers attempt to pene­
trate the u.s. market, but u.s. vendors don't seem 
worried. Dennis Ammons, marketing vice president at 
PerSci, Inc., Los Angeles, points out that fabrication of 
a floppy-disk drive involves relatively few parts and 
relatively little labor. Thus, the Japanese will not be 
afforded the advantage they realize in other product 
categories where lower labor costs make their units 

Fig. 2. The model RFD 4000 8-in. floppy-disk drive from the Remex 
Division of Ex-Cell-O Corp. 
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Demand for floppies continues 
unabated, despite the advent of 8- and 
5Y4-in. Winchester drives in the last two 
years. 

more competitive with u.s. products. 
The race, then, will be not to the swiftest, or the 

smartest, but to the most mature. 
Demand for floppies continues unabated, despite the 

advent of 8-and514-in.Winchester drives in the last two 
years, which has effectively sliced off part of the floppy 
market, In fact, the arrival of the small Winchester 
partly explains why floppy performance-measured in 
storage capacity per diskette and in access time-has 
not continued to show the progress exhibited in earlier 
years. 

A Winchester is designed for high-volume use in 
applications demanding rapid random access. For 
example, the fixed-media lOM-byte Winchester can 
serve as virtual memory storage for a µc or a 
minicomputer, with average access time of 70 msec., 
including latency, and a data-transfer rate of 500K bytes 
per sec. As the accompanying product table indicates, a 
typical 8-in. floppy-disk drive (Fig. 2) has an average 
access time of 200 msec. or more, and formatted 
storage capacity of 1.3M bytes (1.6M bytes unfor­
matted) in a double-density, double-sided configura­
tion, with a data-transfer rate of 62.5K bytes per sec. 
These figures are not appropriate for virtual memory 
applications that require rapid access, rapid transfer of 
data and high storage capacity. 

BASF Systems' 6106 5 'k in . floppy-disk drive . 
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Fig. 3. Commodore Business Machines' model 
8050 contains two 51/•-in. drives. 

The floppy, however, is much better suited to 
data-entry and word-processing applications, in which 
data rates are low, response time requirements are 
modest, and storage capacities are fairly low. Consider 
a typical data-entry or word-processing application 
with an operator keying rate of 6000 characters 
(strokes) per hr. The data is keyed into a buffer, and 
recorded on the floppy in 256-byte increments. The 
interval between accesses is thus 2.5 min., and an 
access time of several hundred msec. will not adversely 
affect the operation. With a double-buffered system, an 
operator works without interruption while the data is 
being stored on the floppy. 

The floppy-disk drive originally was conceived as a 
replacement for a keypunch, and its performance 
parameters were established with this application in 
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Cipher Data Products is the leading independent 
manufacturer of tape drives. That means we can give you 
more combinations of size, speed, capability and cost for 
meeting any application you can name. From our low cost 
and versatile streaming drives to our high performance yet 
cost-efficient vacuum column drives. 

Take our exciting 
MlcrostreamerTM famlly. 

Now you have a choice. You can take our 
famous Microstreamer dual speed streaming tape drive. 
Or you can order our soon-to-be-famous higher capacity 
Microstreamer 2. They both offer the advantages of high 
performance Winchester disk backup combined with effec­
tive input/ output performance. 

The original Microstreamer stores up to 46 mega­
bytes of data on a single 1 OW' reel of tape. The new 
Microstreamer 2 doubles that capacity to 92 megabytes per 
reel. Whichever you choose, you can back up your Winches­
ter disks in a matter of minutes, with fewer media changes. 

That's exciting, but there's more. 
There may be other announced streamers, but 

when you get a Microstreamer you get more than just 
backup. Take a look at all of these exclusive features: 

0 completely automatic tape loading and threading 
0 25 ips speed for normal start/ stop applications 
0 choice of 1600 or 1600/ 3200 

selectable recording density 
0 automatic diagnostics 
0 smaller size 
0 lower cost 

Catch the excitement! 
Call us today at (714) 578-9100. Or write for 

our free product brochure-10225 Willow Creek Road, 
San Diego, California 92131. 

rh ~i· 
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"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. 
"We'll custom build cables to your specs. 

We'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 • Da ll as (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 
fully satisfied. If you're not, we'll give you a 
replacement, refund or credit. And no hassle. 

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

to over 90% of the computer sites in the U.S. 
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. 0. number. Our hotline numbers are 
listed below:' 

i*/RRIBC 
Computer supplies, accessories and cables. More. Better. Faster. 

Detroit (313) 961-6865 •Los Angeles (213) 852-0973 •Wash. D.C. (202) 362-0214 •Boston (617) 536-9141 • Manchester, U.K. 92-35-67551 

CIRCLE NO. 82 ON INQUIRY CARD 
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TABLE OF FLOPPY-DISK DRIVE MANUFACTURERS 

The following table is provided as a guide to evaluat ing vendors of 
floppy-disk drives. Mini-Micro Systems ' staff prepared the table 
from its own sources and from information supplied by James 

Manufacturer 
and Model No. 

BASF Systems 

6100 series 

Burroughs Corp. 

9489 series, MD 122 

Caldisk 

140 series, 14M series 

Canon USA, Inc. 

MOD 6106; MOD 6108 

Charles River Data Systems 

MF-211 , FD-211, F0-411, MF-411 

Commodore Business Machines 

4040, 8050, 2031 , 8060 series 

Control Data Corp. 

9400 series ; 210-10 

Cyberchron Corp. 

CFD-211 

Data General Corp. 

6096 

Data Master 

Megamaster 2, Megamaster 4 

Datapoint Corp. 

9381 series 

Data Systems Design, Inc. 

models 430, 440, 470, 480 

Decitek Corp. 

DF-8000/S, DF-8002/S 

Digital Equipment Corp. 

RX01, RX02 

Hitachi America, Ltd. 

FDD 101 A, FDD 201 , 
FDD 401 , FDD 403 

IBM Corp. 

Various models for 370, System/32, 
System/34. System/38,Serles/1, 
8100, 5100 computers and 
terminals 

lnnotronics Corp. 

models 410, 420 

lsotimpex 

ES 5074, Mini Floppy 

Memorex Corp. 

models 651 , 550 

Mera Metronex 

PLX450 

Data Capacity 
(per diskette) 

0.125M to 1.6M bytes 
single- and double-sided 

0.24M to 3.13M bytes 
single- and double-sided 

0.219M to 1.6M bytes 
single- and double-sided 

0.125M too.SM bytes 
single- and double-sided 

0.4M to 1.6M bytes ; 
single- and double-sided 

0.175M to 1.6M bytes; 
single- and double-sided 

0.109M to 1.6M bytes ; 
single- and double-sided 

0.4M to 0.8M bytes; 
single-sided 

1.26M bytes (formatted) ; 
double-sided 

0.544M to 1.088M bytes; 
single- and double-sided 

0.256M bytes : 
single-sided 

0.4M to 1.6M bytes; 
single- and double-sided 

0.4M to 1.6M bytes ; 
single- and double-sided 

0.256M to 0.512M bytes 

0.36M to 1.6M bytes; 
single- and double-sided 

0.243M to 1.212M bytes; 
single- and double-sided 

0.4M to 0.8M bytes ; 
single-sided 

0.109M to 0.4M bytes: 
single-sided 

0.312M to 0.8M bytes; 
single-sided 

0.4M bytes: 
single-sided 

Porter, publisher of 1980 Disk/Trend Report, and by GM L Corp ., 
Lexington, Mass. 

Diskette Diameter; 
Sectoring 

51/4-and 8-in . diameters; hard 
and soft sectoring 

8-in. diameter; hard and 
soft sectoring 

5V4- and 8-in . diameters; hard 
and soft sectoring 

5V4-in. diameter; hard or 
soft sectoring 

8-in. diameter; soft sectoring 

51/4- and 8-in. diameters; 
soft sectoring 

5V4- and 8-in. diameters; hard 
and soft sectoring 

8-in . diameter; 
soft sectoring 

8-in . diameter; 
soft sectoring 

51/4-in. diameter; 
soft sectoring 

8-in. diameter; 
soft sectoring 

8-in . diameter; hard 
and soft sectoring 

8-in . diameter; 
soft sectoring 

8-in. diameter; 
soft sectoring 

8-in . diameter; 
soft sectoring 

8-in . diameter; soft and 
hard sectoring 

51,4- 8-in. diameters; hard 
and soft sectoring 

8-in . diameter: hard and 
soft sectoring 

8-in . diameter; 
soft sectoring 

Access Time 
(including latency) 

140-192 msec. track to track ; 
214-340 msec. average 

95-222 msec. track to track ; 
364-410 msec. average 

129-148 msec. track to track ; 
180-277 msec. average 

192 msec. track to track; 
340 msec. average 

134-146 msec. track to track; 
220-332 msec. average 

146-168 msec. track to track ; 
220-415 msec. average 

134 msec. track to track; 
332 msec. average 

135 msec. track to track: 
183 msec. average 

133 msec. track to track; 
297 msec. average 

149 msec. track to track ; 
396 msec. average 

134-135 msec. track to track: 
209-331 msec. average 

135 msec. track to track; 
264 msec. average 

125 msec. track to track. 
273 msec. average 

130-171 msec. track to track ; 
245-328 msec. average 

213 msec. track to track (typical) ; 
1467 msec. average (typical) 

129 msec. track to track; 
327 msec. average 

134-140 msec. track to track : 
282-343 mscc. average 

203 msec. track to track; 256 
msec. average 
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Media 
Compatibility Price 

IBM Diskette 1, 2, 2D; $200-$270 
BASF 601 , 606; Shugart 

104, 105, 154, 155 

IBM Diskette 1 ; $1750 
Special 

1-· 

IBM Diskette, 1, 2, 2D; $252-$550 
Shugart 104, 105, 154, 

155 

Shugart 104, 105, 
154, 155 

IBM Diskette 1, 2, 2D $2900-$5380 

IBM Diskette 1, 2, 2D $1295-$1795 

CDC 9821 /3/5; IBM $340-$565 
Diskette 1, 2, 2D 

IBM Diskette 1 $2995 

I"-
DG 1189 $4000-$5400 

$500-600 

IBM Diskette 1 

IBM Diskette 1, 2, 2D $365-$520 

DECRX01K; 
IBM Diskette 1 

IBM Diskette 1, 2, 20 $450 

IBM Diskette 1, 2, 2D 

·-
IBM Diskette 1 

IBM Diskette 1 

FD/IV; $450-$600 
IBM Diskette 1 

IBM Diskette 1 

I 
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422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 

434 

435 

436 

437 

438 

439 

440 

441 

Floppies were less susceptible to the 
disasters that could befall keypunch 
cards, which the floppy was designed 
to replace. 

mind. The single-sided, single-density unit that IBM 

Corp. first unveiled had a formatted capacity of 256K 
bytes, equivalent to 3200 so-column card images. The 
diskette could replace a box and a half of cards, require 
less space, cost less to mail and be easier to handle. 

Floppies were less susceptible-or not at all sus­
ceptible-to the disasters that could befall cards: 
dropping and scrambling of a deck; coffee spills; lost, 
folded, bent or mutilated cards. The floppy medium was 
more expensive ($10 for 3200 records versus $3 for 
3200 cards), but the drive cost about as much as a 
keypunch. 

Junior-sized floppies with 5V4-in.-diameter disks 
were introduced in 1976 to replace cassette recorders as 
a sequential storage medium for µcs. They had greater 
capacity and much faster throughput than cassette 
units, although the drives were much more expensive 
than cassette recorders: ($500 or more for floppies 
versus $100 or less for cassettes). 

The floppy disk was quickly accepted, and, as the 
huge size of the market became apparent, dozens of 
vendors were attracted. The competition spurred R & D 

efforts that increased storage capacities and lowered 
access times. In the last few years, unit reliability has 
improved, but the technological race has slowed, and 
price competition has begun to dominate. 

Most of the prices shown in the product table are unit 
prices for quantities of 500. In a few cases, such as the 
Commodore Business Machines offering (Fig. 3), 

TEAC Corp.'s FD-50 floppy-disk drive . 

157 



Manufacturer Data Capacity Diskette Diameter; Access Time 
and Model No. (per diskette) Sectoring (including latency) 

MFE Corp. 0.4M to 1.6M bytes; 8-in. diameter; hard and 136 msec. track to track; 

models 500, 700 single- and double-sided soft sectoring 210 msec. average 

Micro Peripherals, Inc. 0.125M to 1.6M bytes ; 51/•- and 8-in. diameters; hard 136-155 msec. track to track ; 

models 51, 91, 52, 92, 41, 42 single- and double-sided and soft sectoring 210-283 msec. average 

Micropolis Corp. 0.143M to 1.170M bytes ; 51/•-in . diameter; hard and 200 msec. track to track ; 

1000 series, SBC series single- and double-sided soft sectoring 307-457 msec. average 

Miltope Corp. 0.4M to 1.6M byles; 8-in. diameter: soft and 114 msec. track to track : 

00-400; 00-450 single- and double-sided hard sectoring 238 msec. average 

NEC Information Systems, Inc. 1.6M bytes 8-in. diameter; 153 msec. track to track : 
FD1160 soft sectoring 277 msec. average 

Olivetti Corp. 0.242M to 0.284M bytes: 8-in. diameter; 123 msec. track to track ; 

FDU 6102, AFD 6102, FDU 5600 single-sided soft sectoring 410 msec. average 

Parasitic Engineering, Inc. 0.29M bytes; 8-in. diameter 129 msec. track to track ; 

Maxi-Disk single-sided 271 msec. average 

PerSci , Inc. 0.4M to 1.6M bytes : 8-in. diameter; hard and 133 msec. track to track; 

models 2n, 299 single- and double-sided soft sectoring 163 msec. average 

Pertee Computer Corp. 0.125M to 1.6M bytes; 51/• - and 8-in . diameters ; hard 136-170 msec. track to track; 

FD 410, FD 650, FD 200, FD 250, single- and double-sided and soft sectoring 210-478 msec. average 

FD 500 series 

Qume Corp. 0.25M to 1.6M bytes; 51/•- and 8-in. diameters; 136-177 msec. track to track; 

Datatraks 8 and 5 double-sided soft sectoring 210-325 msec. average 

Remex Division 0.256M to 1.6M bytes; 8-in . diameter: hard and 136 msec. track to track; 

RFD 2000 and 4000 series; single- and double-sided soft sectoring 21 O msec. average 
RFS 2400; models 20, 24; 
RFS 4800 ; models 40, 48 

Ricoh 0.225M to 0.985M bytes ; 8-in. diameter; 129 msec. track to track; 
RD-2, RD-20 single- and double-sided soft sectoring 277 msec. average 

Scientific Micro Systems 0.4M to 1.6M bytes : 8-in. diameter: 136-141 msec. track to track : 
FT0500, FT02001 single- and double-sided soft sectoring 210-338 msec. average 

Shugart Associates 0.125M to 1.6M bytes ; 51/4- and 8-in. diameters: 116-146 msec. track to track: 
SA800, SA801 , SASSO, SA851 , single- and double-sided hard and soft sectoring 220-457 msec. average 
SA400, SA450,SA410, SA460 

Siemens Corp. 0.125M to 1.6M bytes : 51/•- and 8-in. diameters; 125-190 msec. track to track ; 
FOO 100, FOO 200 series single- and double-sided hard and soft sectoring 199-498 msec. average 

Sykes Datatronics, Inc. 0.256M to 0.631 M bytes 8-in. diameter; 149 msec. track to track ; 
7150, 7250,9150;9250 hard and soft sectoring 297 msec. average 

Tandon Magnetics Corp. 0.125M to 1.0M bytes; 51/4-in. diameter; 118-120 msec. track to track : 

TM 100 series single- and double-sided hard and soft sectoring 182-195 msec. average 

Tarbell Electronics 0.4M to 1.6M bytes: 8-in . diameter 

VOS-II series single- and double-sided 

Teac Corp. 0.125M to 1.6M bytes: 51,.- and 8-in . diameter: 153-170 msec. track to track ; 

FD-100, FD-50 series single- and double-sided hard and soft sectoring 478-812 msec. average 

Techtran Industries, Inc. 0.2M bytes (formatted); 5"•-in. diameter: 225 msec. track to track . 
MicroDisc 950, MicroDisc 951 single-sided soft sectoring 652 msec. average 
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Media 
Compatibility Price 

IBM Diskette 1, 2, 2D $330-$490 

Shugart 104, 105, 154, $220-$530 
155; IBM Diskette 1, 

2, 2D 

Micropolis 1081 ; $265-$1250 
Shugart 105 

$565 

IBM Diskette 1 

$845 

IBM Diskette 1, 2, 2D $1050-$1600 

IBM Diskette 1, 2, 2D; $215-$490 
Shugart 104, 105, 154, 

155 

IBM Diskette 1, 2, 20; $350-$560 
Shugart 154 

IBM Diskette 1, 2, 2D $350-$1710 

IBM Diskette 1, 2. 2D 

IBM Diskette 1, 2, 2D 

Shugart 100, 101 , 102, $300-$520 
103, 104, 105, 107, 154, 

155, 157, 150, 151 ; 
IBM Diskette 1, 2, 2D 

IBM Diskette 1, 2, 2D ; $210-$480 
Shugart 104, 105, 

154, 155 

IBM Diskette 1 

Shugart 154, 155, 157 $200-$375 

IBM Diskette 1, 2, 2D $2488-$2799 

IBM Diskette 1, 2, 2D ; $200-$260 
Shugart 104, 105; 
Micropolis 1081 

$1485-$2125 
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Circle No. 

442 

443 

444 

445 

375 

446 

447 

448 

449 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

Early problems with double-sided 
drives appear to hf1ve been solved, 
and the units are becoming the 
overwhelming favorites of OEMs and 
end users. 

single-quantity prices are given. End-user prices are 
substantially higher than OEM prices, although the 
table does not indicate the number of units for which a 
given price applies, or the nature of the options 
included. 

Storage capacity and size 

Diskettes can be recorded on one side or on both 
sides, at densities as high as 10,000 bits per in. The 
drives are designed to accommodate the medium. The 
"standard" or full-sized drive, introduced in the early 
1970s, uses an 8-in.-diameter diskette, with each 
surface holding as much as 0.4M bytes of data for 
single-density recording, and 0.8M bytes for double­
density recording. The corresponding capacities for the 
two-sided disks are 0.8M bytes (single density) and 1.6M 
bytes (double density). 

Most manufacturers of standard-sized floppy drives 
offer both single- and double-sided versions at single 
and double density. For example, Charles River Data 
Systems provides single-sided recording in its model FD 

211, and double-sided recording in its model FD 411. 
Both units can handle single- and double-density 
recording; the host computer determines which record­
ing density is to be used. 

The disk controller formats the diskette upon 
command of the host computer to facilitate recording of 
data. Only 60 to 80 percent of the unformatted capacity 
is available for user data storage. The remainder is 
consumed by inter-record gaps, record headers, 
error-check codes and other overhead functions. The 
amount of overhead required depends on the format 
chosen. 

Sectoring considerations 

In a soft-sectored format (Fig. 4), the diskette has a 
single index hole; the beginning of each track is sensed 
when the index hole passes a photocell on each 
revolution of the diskette. Then the controller deter­
mines the format of data on the tracks. In the 
industry-standard (IBM) single-density format, for 
example, each track contains 26 blocks, or sectors, each 
holding 128 bytes of user data. Each surface holds 77 

tracks, with a total of 256,256 bytes. A typical 
double-density format provides 512,512 bytes per 
surface. 

Remex offers a variety of soft-sectored formats in its 
RFS 2400 and RFS 4800 models, in addition to the 
standard IBM formats, such as single-density, 256 bytes 
per sector, 15 sectors per track, 295,670 bytes per 
surface; double-density, 8192 bytes per sector, eight 
sectors per track, 630, 784 bytes per surface. 
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The design and head finish of Tandon's 
TM-100 series permit the head to 
remain loaded even when the drive isn't 
being used. 

Shugart (but not IBM) offers hard-sectored diskettes 
(Fig. 4a) that have 32 equally spaced sector holes lying 
on a circle that also passes through the index hole. The 
sensing of a sector hole signals the start of a sector, and 
the number of bytes per sector is fixed at 128 bytes in 
single density and 256 bytes in double density, yielding 
315,392 and 630, 784 bytes per surface, respectively. 

Both these figures exceed the corresponding stan­
dard soft-sectored capacities. But the soft-sectored 
diskette remains more popular than the hard-sectored 
version because the mechanism is less complex­
although the controller is more complex-and can be 
built to less stringent tolerances. Users also have more 
control over the formats with soft sectoring. All 
industry-standard drives are soft-sectored; industry 
observers expect that the hard-sectored units will 

disappear with the advent of single-chip, soft-sectored 
controllers. 

These same observations can be extended to a 51/4-in. 
floppy. Primary vendors are Shugart and Micropolis 
Corp. Single- and double-density, and single- and 
double-sided versions, hard- and soft-sectored (Figs. 4c 
and 4d) are available. Formatted capacities range from 
70K bytes in some of the older, single-sided, single­
density versions to more than 700K bytes in the newer, 
double-sided, double-density versions. 

Double-sided drives had serious problems when they 
first came out; many units wound up back in the factory 
for repairs after only a short time in the field. 
Recording was unreliable, data wrote through from one 
surface of the diskette to the other, and misaligned 
heads scored the media. But these problems appear to 
have been solved, and double-sided units are becoming 
the overwhelming favorites of OEMS and end users. 
Micropolis cites · a 50-50 sales split between single­
headed and dual-headed drives; PerSci claims that 80 
percent of its shipments are two-sided units. 

The first IBM units-and those that remain on the 
market-were appallingly slow, even in data-entry 

Index/Sector 
Hole Access 
7.67 ±0.127 mm. 
(0.300 ± 0.005 in.) 

Protective 
Envelope 

Index hole 
2.54 ± 0 127 mm. 
(0 100±0005 in) 

Track 00 

Opltonal Sector Holes 
254±005mm 
(0 100 0 002 in) 

Index hOle 
254 ± 00!lmm 
(0 100 + 0002 in I 

TrackOO 

(A) Hard Sectored 
8-ln Floppy Disk 

Cl Hard Sectored 
5 •· n Floppy Disk 

Fig. 4. Hard- and soft-sectored diskette diagrams. 
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Index Hole 
2.54±0.127 mm. -+---.i.+------4111 

Drive Hub 
Access 

(0.100 ± 0.005 in.) 

Spindle Registration 
Opening in Disk 
38.1 ± 0.025 mm. 
(1.500±0.001 in.) 

__ ,_Read/Write 
Head Access 

__ .u.,..5.08 mm. 

(8) Soft Sectored (Single-Hole) 
8-in. Floppy Disk with 
Protective Envelope 

(0.20in.) 

Write Enable Tab 
(Optional) 

Write·Protect Slot 
(Optional) 

3.81 mm. 
(0.15 in.) 

96.774±0254 mm. i+-------_,....,.. __ 6.35±0:127 mm. 
(0.25 ± 0.005 in.) (3.61 ± 0.01 In.) 

12.7±0.127mm. 
(0.500 ± 0.005 In.) 

Spindle Registration 
Opening In Disk 

28 575 ± 0.25 mm. 
(1 125 ± 0.001 In.) 

Write-Protect 
Slot 

Index/Sector 

81
.,_ ____ -l..J.-Hole Access 

6.35±0.127mm. 
(0.250 ± 0.005 In.) 

(DI Soft Sectored (Single-Hole) 
511 .. 1n. Floppy Disk with 

Protective Envelope 

Index Hole 
2.54 ± 0.05 mm. 
(0.100 ± 0.002 In.) 

Protective 
Envelope 

Drive Hub 
Access 
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Track-to-track and average figures 
are computed to account for all 
variables that affect access time, 
such as head-positioning time. 

applications. Typical track-to-track access time for an 
IBM device is more than 200 msec., and average access 
time is almost 1.5 sec. By comparison, PerSci's models 
277 and 299 exhibit 133-msec. track-to-track access and 
163-msec. average access, both among the fastest in the 
industry. 

These track-to-track and average figures are com­
puted to account for all variables that affect access 
time: head-positioning time from track to track; 
head-settling time, allowing the head to stabilize after 
it moves; head-load time, bringing the head into contact 
with the surface of the diskette; and average latency 
time-the time for half a revolution of the diskette. 
Typical figures for a full-sized floppy are 3- to 8-
msec.-per-track-positioning time; 10- to 15- msec. 
settling time; 35- to 40-msec. head-positioning time; 
and 83.3-msec. latency time. 

The largest of these, the latency time, is computed 
with a drive-rotation rate of 360 rpm, or 6 rps, yielding 
166.6 msec. per revolution, and 83.3 msec. per half 
revolution. In a junior-sized floppy, the rotation rate is 
300 rpm, yielding a latency time of 100 msec. 

The track-to-track access time is the sum of the 

individual components. The average access t ime 
acounts for the time to move the head across one third 
of the tracks on a surface, as well as settling, loading 
and latency time. 

For example, if a drive runs at 360 rpm, with 6-msec. 
track-to-track positioning time, 15-msec. settling time, 
and 35-msec. head-load time, the track-to-track access 
time will be 139.3 msec. , with an average access time of 
210.3 msec. 

Shugart advises users of its minifloppy series to turn 
off the drive motor and unload the heads after 2 sec. 
with no drive activity. For the minifloppy user, this has 
a further impact on response t ime, because an 
additional o.5-sec. delay is introduced each time the 
motor is truned back on. If the drive is heavily used, 
the heads remain loaded, and the head is repositioned 
while it contacts the media surface. This is the mode of 
operation for transfer of a file to a diskette. In such 
instances, head-load time need not be considered. • 

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 , 
hospita l administ ratio n, investment 
securities and municipal information 
systems. 

Only BASF can run a 
floppy drive ad this small. 
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BASF Systems Corp. : 
Computer Hardware Sales 1 

Crosby Drive, Bedford, MA 01730 
Please send me information and 

specifications on BASF floppy disk drives. 

L--------------------:::-r" Company _____________ _ 

The BASF 5.25" floppy disk drive is only 2.1" high, just 2/:J industry-standard ,, ,,. ,,. "Address. ________________ _ 
height You can put three of ours where only two of theirs fit, yet BASF 
drives pack all the performance and features of convent1onal-s1zed ,,. "City. _______ state 
units. Expand your design options and shrink your space require- ,,. ,,. " ---~-. __ Blip AS F 
ments. Write or call today (in the East, 617-271-4168; ,,. " Telephone __________ _ 
in the West, 714-752-6126) and get the big story ,,. ,,. " 

/ ------------------------- ----------------------
CIRCLE NO. 85 ON INQUIRY CARD 
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The new smart terminal 
for smart time-share users. 

Introducing a new block 
mode, editing terminal from 
Perkin-Elmer - the 1251 . Its truly 
programmable function keys and 
configurations allow you to con­
centrate on your application and 
skip the computerese. 

The 1251 's programmable 
function keys provide a fast one­
key way to log onto different time­
share systems, issue system 
commands without typing long 
strings of characters, call up dif­
ferent programs and automati­
cally provide frequently needed 
character strings. 

The 1251 can be configured 
from the keyboard . This allows 
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On site and/or de­
pot maintenance 
services for all 
Perkin-Elmer ter­
minals are avall­
able through our 
own service force 
of 450 people lo­
cated In 53 cit 
coast-to-coa 

you to switch quickly and conven­
iently among several systems. 

You 'll like the 1251 's exception­
ally clear display with 9 x 12 reso­
lution. Its tiltable, hooded and 
etched tube gives unsurpassed 
glare rejection . 

We're a Fortune 500 company 
and a leading terminal supplier. 
Sales offices are located in At-

lanta, Boston, Chicago, Los An­
geles, New York, San Francisco, 
and throughout Europe. Or con­
tact one of our authorized distrib­
utors: Arrow Electronics, Inc. 
•Computer Peripheral Technology, 
Inc. •Computer Peripherals of 
New England, Inc.• Data Termi­
nal Mart •The David Jamison 
Carlyle Corp. • Digital American 
Computers, Inc. • Selecterm, Inc. 
•The Thorson Company• U.S. 
Robotics, Inc. 

For more information on the 
1251 write: Perkin-Elmer, Termi­
nals Division, Flanders, NJ 
07836. Or call toll free (800) 
631-2154. In NJ (201) 870-4712. 

PERKIN-ELMER 
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Hard sell. 
Just what you 've been waiting for - another hardware 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SCOPE and RAID - trademarked Vector Graphoc Inc ZOO-trademarked 
ZILOG. Inc CP/M - Regostered DIGITAL Research Inc CIS COBOL ­
trademarked Micro Focus 

V-m::ero=I 
Economy Sized Computer™Software 

CIRCLE NO. 87 ON INQUIRY CARD 
165 





SOFTWARE 

An overview 
of the CP/M 

software market 
LAURENCE PRESS, Small Systems Group 

A look at what's available for this popular 
personal-computer operating system 

The availability of CP/M on so many different 
manufacturers' systems has formed the backbone of the 
personal-computing software industry. More than 120 
companies now offer CP/M systems and applications 
software. Not all of that software is very good, nor are 
all of the companies selling it reliable. Prospective 
buyers should be cautious in their dealings with 
vendors and should always get hands-on experience 
with a package before committing to it. 

Small Systems Group and others are just beginning 
to work on the problems of CP/M software evaluation 
and comparison; much remains to be done. Meanwhile, 
we can share our survey information on what is 
available, including 304 packages from 101 companies. 

An average CP/M-based software package uses 48K 
bytes of memory, a 24 x 80 dumb terminal, a 

8080 or 
ZSO CPU 

t 
Dumb 48K-byte Dumb 

terminal memory printer 

t 
Dual fl oppies 
(SOOK bytes) 

Fig. 1. Minimum hardware configuration required to support an 
average CPIM-based software package. In practice, somewhat 
larger systems are often used. 
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Language Assemblers Development 
processors 

l 
systems 

1 l 
22 9 8 

Fig. 2. Systems software available under CP/M. 

120-column printer and two 256K-byte single-density 
floppy-disk drives (Fig. 1). Most users are better off 
buying a somewhat larger system: the marginal cost of 
higher capacity (double-density) disks and additional 
memory is low, and a number of packages will support 
printer and terminal features that are not strictly 
required. 

For the purposes of the survey, programs were 
broken down into five categories: systems programs, 
accounting packages, word and text processors, utility 
programs and specialized commercial packages. Fig. 2 
shows the number of systems programs represented. 
The development systems provide assemblers, loaders 
and debugging monitors. There are a number of macro 
assemblers and assemblers that generate relocatable 
code. The higher level languages are no longer 
restricted to BASIC, although it still dominates. Fig. 3 
lists languages for which CP/M-based processors are 
commercially available. 

Accounting packages were the next category covered 
(Fig. 4). Integrated packages are those that combine 
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Integrated accounting packages 
combine general ledger, payroll, 
payables and receivables. Many 
companies also offer independent 
accounting modules. 

comparing favorably with commercial word-processing 
systems. 

general ledger, payroll, payables and receivables. In 
addition, many companies offer independent accounting 
modules. This has been the most prolific area for 
applications software products, but the quality of some 
of these programs is not what it could be. 

Fig. 6 describes utility programs available in the 
CP/M market. A typical sort package can sort a 
500K-byte file in about 20 to 30 min. Some of the 
mailing-list packages provide crude facilities for editing 
letters, as well as maintaining name and address files, 
and can be used for mass mailings. Most of the 
data-management systems are simple screen editors 

Program Type Number of 
Packages 

Integrated 
General Ledger 
Payroll 

Word and text processing have also attracted a lot of 
attention from CP/M software vendors (Fig. 5). The first 
packages available were independent line editors and 
print formatters. The editors were primarily intended 
for writing programs, and the formatters came along so 
that people using the editors could produce documents 
as well. Since that time, however, a number of vendors 
have come out with fully integrated word-processing 
packages. A number of these are quite powerful, 

Account s Receivable 
Accounts Payable 
Inventory 

10 
20 
16 
23 
15 
16 

BASIC FORTRAN 

c CO BOL 

PL/1 ALGOL 

U SP APL 

Pasca l 

Fig. 4. Accounting packages available under CP/M. 

Program Type 

Ed itors 
Printer Formatters 
Fu l l Word Processors 

Number of 
Packages 

9 
8 

16 

Fig. 5. Word- and text-processing programs available under CPIM. 

Program Type 

Sort 
Mailing Li st 
Data Management 
Commun ica ti ons 
IBM·CPIM 

Number of 
Packages 

5 
9 

14 
6 
2 

Fig. 3. High-level languages commercially supported under CPIM. Fig. 6. Utility programs available under CP!M. 

CP/M BACKGROUND AND HISTORY 

Personal computing is not as new 
as Radio Shack and Apple would 
have one believe. In the old days 
(before os), programmers often had 
dedicated use of even the largest 
machines. And in 1965, Fred 
Gruenberger of RAND Corp. wrote a 
paper entitled "Are small, free­
standing computers here to stay?". 
His conclusion was that they were, 
and that they would double as 
time-sharing terminals. 

In 1967, Tom Steel wrote a System 
Development Corp. internal note that 
not only predicted small computers 
were here to stay, but that they would 
soon become affordable to the 
average person. His prediction was 
for a $25,ooo personal computer with 
the power of a 7090 by the mid-1970s 
and a market size of 5 million to 20 
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million units. 
In 1975, the personal computer 

moved toward practical reality when 
MITS, a small company in Albuquer­
que, N.M., announced a bare-bones 
computer called the Altair. Soon a 
number of companies were formed to 
make accessory boards for the Altair, 
and not long after, many companies 
were producing complete personal 
computer systems. 

Low-cost personal-computing hard­
ware had become available, but there 
was hardly any software. The early 
personal computers had small 
memories and used audio cassettes 
or paper tape for auxiliary storage. 
The only significant software packag­
es at that time were BASIC 
interpreters. 

In late 1975, a small company 

called Digital Systems (now Digital 
Microsystems) exhibited a wire­
wrapped prototype of a floppy-disk 
drive controller for the Altair at a Los 
Angeles computer club meeting. Not 
only did this controller work (unusual 
in those days), but it was supported 
by a rudimentary disk operating 
system called CP/M (control pro­
gram/micro). 

CP/ M was developed by Gary Kildall 
to support the PUM compiler he had 
written for Intel. He later wrote an 
editor, assembler and debugger to run 
under CP/ M, and formed Digital 
Research to market the package. 
Digital Microsystems was the first 
OEM to license CP/M, but certainly not 
the last. More than 200 OEMS are now 
using CP/ M, and it has been included 
on the Datapro Honor Roll . 
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When Shugart Associates designed the SA1400 controller for their 
Winchester drive they included in its backup capabilities a 10 and 
20 MByte ~ " Streaming Cartridge Tape Drive, as well as their own 
Floppy Disk Drives. They found that in many applications their 
customers required increased capacity and the choice was best left 
to the system designer. 

:_,.- -~~! - .. ,_ .. -,,-,y,~;-,~(~,~!""" .:·--- ~::_-~ 

OK Mr. Designer, here are some things you should know to help 
make a decision: 

DEI's 10 and 20 MByte high density cartridge tape drives are 
specifically designed for Winchester disk backup. 

They are configured to fit the same size enclosures as an 8-inch flexible disk drive. So if your 
present system uses dual floppy drives, you 
can easily increase its capacity to 10 or 
20 MBytes with a Winchester/Streaming 
Cartridge Tape combination. 

On top of capacity and data reliability 
matching the Winchester, our drives offer 
other advantages. Transfer rate is 5 MBytes 
per minute. Power consumption and heat 
dissipation are low. The unique two track 
bi-directional head with digital positioner 
provides low cost 4-track operation. 

If our cartridge tape drives look like they 
fit your Winchester application there are two 
right ways to find out more. Call Shugart 
Associates or Data Electronics. 

®•El 
Data Electronics Inc. 

DEi is a registered 
trademark of 10150 Sorrento Valley Road . San Diego, Cal iforn ia 92121. Phone (714) 452-7840, Telex 6S.71 18 
Data Electronics Inc 

CIRCLE NO. 89 ON INQUIRY CARD 
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Suppress noise! 
Ive interface 
bl ems! 

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

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

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

Write for free application and engineering bulletin . 

~-Interface of Illinois-.,, 
9020 Niles Center Road, Skokie, Illinois 60076, 312-883-1700 
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Circle # 58 for immediate interest, 
# 145 for technical data. 

PROGRAMMING TOOLS 
for Data General Users 

Programmer's Screen 
Oriented Editor 

True Screen Editor ... 
Point at the text, mark it , see it move 
around - just like a word processor! 
Unlimited scrolling up and down in files. 

Designed for Programmers ... 
ZIP knows Pascal, Fortran and Assem ­
bler. Tell ZIP your language and 1t let 's 
you delete, move & copy whole program 
statements, as statements, not just as 
characters and lines. 

Price : $900 to $1800 

Hire a Super-Sleuth 
FO RTRA N debugging 

with Tracer 
TRACER is a fully symbolic, FORTRAN 
debugging package that shows you exacclv 
what happens as your program executes. 

Price : $2950 

I would l ike t o work faste r! Send informatio n on t oo ls I can 
use. D TRACER D ZIP 
Name ________________ ~ 

Address -----------------

IPTC 1070 East Meadow Circle, Palo Alto, CA 94303 
(415) 494-3211 

CI RCLE NO. 90 ON INQUIRY CA RD 

Editors were originally intended for 
writing programs, and formatters 
came along so people using editors 
could also produce documents. 
Since then, a number of vendors 
have come out with fully integrated 
word-processing packages that are 
quite powerful. 

Medical 
Construction 
Utility Billing 
Lumber 

Legal Den tal 
Property Management Membersh ip Billing 
Go lf Club Insurance Agency 
Accounting Professional Office 

Medical or Dental School Administration Engineering 
Bowling Alley 

Fig . 7. Specialized commercial software available under CP!M. 

and report generators, reminiscent of FARGO from the 
days of the 1401; however, two of them implement more 
flexible, hierarchical data bases. The communications 
utilities enable a personal computer to emulate a 
terminal or remote job-entry station. Finally, the 
IBM-CP/M utilities are for floppy-disk conversion 
between IBM systems and personal computers. 

Specialized commercial packages make up the final 
type of software identified in this market. Our survey 
turned up 38 programs for 15 applications ranging from 
bowling alleys to doctors' offices (Fig. 7) . • 

Laurence Press, who holds a Ph .D. from UCLA, is president 
of Small Systems Group, a software house based in Santa 
Monica Ca lif. 

NEXT MONTH IN MMS 

March is data communications month 
for Mini-Micro Systems, with feature 
surveys of packet-switching network 
processors and concentrators, and of 
limited-distance network products. 
Also scheduled: 

• RF modems: how and where to use 
them 

• Design considerations for network 
architecture of the future 

• Requirements for h igh-perform­
ance µcs 
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• Large 15-inch non-glare screen 
• 60-line (4800 character) display 
• Both Zoom and Scroll control, local and remote 
• Selectable scrolling region 
• 5 Graphic Renditions: bold, blink, blank, reverse-video 

and underline 
• 5 Area Qualifications: protect, guard, numerics, justify 

and security 
• 22 Cursor controls, including set, read, save, restore 

and moveN 
• 12 Tab controls, including column and field tab stops, 

and tab with justify 
• 13 Erase controls 
• 12 Edit controls , including the ability to locally 

rearrange data on the screen 

• 12 Send controls and modes 
• 10 Print controls and modes, including local and remote 

copy, and print format control 
• 11 Receiving modes, including slow scroll and pause 
• 11 Operator convenience modes, including selectable 

cursor 
• 6 Setup lines permit review and control of terminal 

modes, send and print parameters and diagnostics 
• 12 Function keys hold up to 24 down-load strings for . 

transmission or internal execution 
• Supports ANSI X3.64, ECMA-48, and ISO DP 6429 

coding 
• Ann Arbor quality throughout 
• And much, much morel 

We think you·11 find the Ann Arbor Ambassador not only powerful and flexible. but 
easy to use. Call us for more information at Ann Arbor Terminals. Inc. telephone 
(313) 663-8000. 

RnnRRBORl 
l l ' v If' ! ~.._I -, ' ~ 6175 JACKSON ROAD• ANN ARBOR, MICHIGAN 48103 •TEL: 313-663-8000 •TWX: 810-223-6033 

CIRCLE NO. 91 ON INQUIRY CARD 
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COMPATIBILITY ••• 
Add lOM bytes of Winchester disk and lM 
bytes offloppy disk storage to your LSI-11 

computer with the SMS DSXOll 72 Disk 
System llX. Plug any configuration of LSI-11 

modules (including LSI-11/23) into the Disk 
System l lX's 8 quad slot Q-Bus backplane. 

Enough power is provided for up to (13) dual 
height cards and the SMS dual height 

"Flinchester" controller. 

The single dual head floppy disk is hardware, 
software and media compatible with the DEC 

RX02. Software selectable IBM 3740, 2 / 2D 
formats provide diskette interchange with IBM 

and other non-DEC systems. On-board 
bootstrap loads (from Winchester or floppy) 

and runs your RT-11, RSX-llM and other 
software automatically at power up. All this plus 
resident diagnostics in a single 10-1 / 2" package. 

AND MORE PERFORMANCE ... 
The latest 8" Winchester disk technology gives 

you up to 203 faster data transfers than 
DEC's RLOl. Extended mode operation allows 

multiple sector and contiguous across track 
block transfers during Winchester or floppy 

access. The DSXOll 72 also runs floppy disk 
fill and empty buffer operations over 34 3 

faster than RX02. Automatic error retry and 
automatic flaw mapping are standard features 

during Winchester disk data transfer. 

PLUS GROWTH 
For storage needs beyond lOM bytes, the SMS 
WIN 1426 add-on Winchester disk provides up 
to 26.4M bytes for Disk System llX. Choose 
either a DSXOll 72 resident lOM bytes 
Winchester disk or an add-on 26.4M byte 14" 
Winchester in a low profile 5-1 / 4" enclosure. 
The WIN1426 cable connects directly to the 
SMS "Flinchester" controller resident in the 
Disk System llX. And the WIN1426 provides 
twice the data transfer performance and five 
times the storage capacity of DEC's RLOl. 

AVAILABLE SOON! 
PDP-11 or LSI-11 Winchester plus floppy disk 
add-on storage in a single 5-1 / 4" package! 

'" Trademark of Digital Equipment Corporation 



~ingbut 
the kitchen sink. 

Clock 

Serial Line #2 

Digital's MXVll will change your 
ideas about micro packaging. 

The MXVll multifunction board measures just 
5.2"x 8.9". 

Yet it has so much capability, all you have to 
do is combine it with one of Digital's LSI-11 processors 
(also 5.2" x 8. 911

), and you have a complete, low-cost 
microcomputer ready to handle a whole range of 
applications. From instrument control to intelligent 
terminals. 

And if that isn't enough, we also offer 9 differ­
ent memory boards, 11 I/O modules, 9 communica­
tions options, and an unmatched selection of periph­
erals and options. All supported by Digital's 
consultation, training, and 14,000 service people 
worldwide. 

It's the total approach to micros. And it's why 
Digital has sold more microcomputers than anyone. 

For more information call our toll-free LSI-11 
Hotline at 800-225-9220. (In MA, HI, AK and Canada, 
call 617-467-7000.) Or send the coupon. 

Digital Equipment Corporation, MR2-2/M65, 
One Iron Way, Marlboro, MA 01752. In Europe: Digital 
Equipment Co. Limited, Acre Road, Reading, RG2 
OSU, England. In Canada: Digital Equipment of 
Canada, Ltd. Or contact your local Ramilton/ Avnet 
distributor. 

Serial 1/0 
Address Selection 

I 
EPROM Configuration 

& Address Selection 

Bus Interface 
Logic 

,---------------, 
I D Please send more information on the MXVll I 

multifunction board . 
I D Please have a Sales Representative call. I 
I Name I 
I Title I 
I Address I 
I Ci ty State Zip I 
I Telephone I 
I My application is I 
I I 
I 

Send to: Digital Equipment Corporation, I 
Microcomputer Products Group, MR2-2/M65, 

I One Iron Way, Marlboro, MA G1752. I 
DEC-C-162 MM-2-1 L _______________ ~ 

mn~nomo 
We change the way 

the world thinks. 
CIRCLE NO. 93 ON INQUIRY CARD 
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SOFTWARE 

QDMS brings 
data management 

to the masses 
HARVEY M. WEISS, Weiss & Associates 

This inexpensive system performs some data-management functions 
as well as larger and more costly systems 

This is the third in a series of evaluative reports on 
data base management systems for minicomputers. 
The first, on the ORACLE system, appeared in the 
August, 1980, issue, and the second, which ran in 
October, reviewed SEED. These reports are intended to 
provide sufficient information about the subject DBMS 

to enable potential users to determine if they should 
consider installing the system. Each article surveys 
the features of a single DBMS and evaluates it against a 
standard set of criteria. If there is a particular system 
you would like to see reviewed, please send its name 

and supplier to: Editor, Mini-Micro Systems, 221 

Columbus Ave., Boston, Mass. 02116. 

Designed to run under the RSTS/E operating system 
on DEC PDP-11 minicomputers, Quodata Corp's QDMS is 
a data (rather than data-base) management system, 
tailored to the needs of users more interested in reports 
processing than in data-entity control. Out of a possible 
400 points, QDMS scored 258 (see "The Evaluation 
Matrix," p. 181). 

The system requires less technical sophistication 

EXPLAINING THE EVALUATION MATRIX 
The evaluation matrix is the chief 

tool used in evaluating aDMS. In a 
competitive evaluation, the matrix 
would list the criteria used, the 
vendors being considered and the 
ratings each vendor received. (Not all 
criteria are used each time.) The first 
step is to establish an importance 
weight factor for each criteria. This 
factor establishes the relative impor­
tance, on a scale of 1 to 1 o, of a 
feature or capability of the DBMS in 
meeting system requirements. The 
vendor's software is then rated, again 
on a scale of 1 to 1 o, according to its 
ability to meet that specific criterion, 
establishing the vendor's requirement 
score. Multiplying the importance 
weight factor by the vendor's 
requirement score produces an 
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effective score for the vendor for that 
criterion. 

For example, if one of the selection 
criteria, a data base loader (software) , 
is extremely important, it could be 
assigned a weight of 1 o. If vendor 1 
does not provide such an offering, its 
ability to meet this criterion might be 
rated as 1 . The resulting effective 
score for this criterion for this vendor 
would be 1 o (1 x 1 o = 1 o). However, 
vendor 2 might provide such a 
product, receiving a rating of 1 o. That 
vendor's effective score would then 
be 100 (10 x 10 = 100). 

Once all the criteria used in the 
selection process have been weight­
ed, and all vendors' responses have 
been given a rating, their effective 
scores can be calculated and totaled, 

and the top vendor can be identified. 
The criteria listed in the matrix 

comprise a standard list that could be 
used to define system requirements 
for a data base management system. 
Details of their meaning can be found 
in any document describing DBMS 
functions, or are available from Weiss 
& Associates. 

The evaluation matrix is used here 
only to establish a rating for ODMS and 
its ability to meet all the criteria as if all 
had an importance weight of 1 o. If a 
criteria receives a score greater than 
7, it indicates that QDMS could 
effectively meet that system require­
ment. A score of 4 to 6 indicates it is 
marginally satisfied, and a score lower 
than 3 is unsatisfactory. 
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from a user than a typical DBMS. Report design and 
preparation is simple, requiring minimal attention to 
physical file structures, keys or other traditional 
systems programming concerns. Although some under­
standing of RSTS/E is required, installation and 
maintenance are also relatively painless, and vendor 
support seems to be excellent. 

The system's main shortcomings lie in the relative 
difficulty and inflexibility encountered in defining files 
and views of files, the lack of any automatic error or 
recovery processing, lack of true independence from 
RSTS/E, limited record design and handling flexibility 
and poor utilities. But for many users with small- to 
medium-sized file structures, QDMS's query and report­
writer facilities, which are as good as those of many 
much larger and more complex systems, and its low 
$8000 price will make it an attractive alternative to 
more comprehensive and expensive systems. 

System overview 

QDMS requires 64K words of main memory and 1.2M 
bytes of disk storage. It supports only one language­
BASIC-plus-and it supports data communications in a 
single-thread environment under RSTS/E. The package 
relies on user-initiated file dumps to ensure crash 
recovery: there is no automatic recovery process. 

Like traditional file-management systems, QDMS 
adds data to its files in sequential fixed-length records, 
recording each entry in an index table. Because this 
table does not change as data is deleted or altered, file 
space can be reclaimed only on system reorganization. 

Data retrieval is accomplished by relating the index 
and pointers to the data and the retrieval algorithm. If 
the file is not in the required sequence, a "tag sort" can 
be used to reorganize the pointers to minimize access 
time. The user can specify as many as 15 levels of 
retrieval criteria, each containing as many as 15 levels 
of "and" criteria. (Ad hoc and heuristic searches can be 

Linkage 
Sub­

D1spatcher 

Scheme 

Specify 

Add 

Inquire 

Select 

Lsort 

( Data Entry ) 

Rformat Change 

PDQRPT 

Lformat LPDORPT 

Lreport 

Fig. 1. The QDMS command hierarchy. 
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Report 

Sort Delete 

Global 

performed to the same extent.) A set of special 
"linked-file" commands controls multiple file accesses, 
and data from one file in one format can be inserted in 
another format (say, from binary to ASCII). 

QDMS lacks a data dictionary in the classic sense, 
instead providing security (to the file or field level) and 
data integrity via the file descriptor records created 
when files are defined to the system. One of QDMS's 
weaknesses is that control over access to the files 
themselves is left to the facilities of RSTS/E. 

Structurally, QDMS consists of one major component 
and two subsystems (Fig. 1). The managerial, or 

I 
I 
I 

QDMS Account 
Elements 

0-15 

Data File 1 

Data File 2 

Data File 3 

Data File n 

I 
I 
I 

Data-Files Division 

Fig. 2. A pictorial representation of the logical relationships 
established as file structures are defined to QOMS. 

QDMS 
DISPATCHER 

( Managerial ) 

Configure Allocate 

Describe 

LFN EBCDIC Tailor Account 

List Vformat VDU Dump 

Utility 
Sub· 

Dispatcher 

Que 

Edit 
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Instead of designing a schema and 
describing it in a data-definition 
language, a QDMS user must define 
his files and their contents via 
configure, describe and allocate 
commands in the managerial 
subsystem. 

account-configuration, subsystem comprises the com­
mands that establish and maintain the QDMS system. 
An account (user ID) is configured to run QDMS when it 
has a configuration file, which describes to QDMS the 
environment in which the account is running. QDMS 

uses the file to find required QDMS components for the 
account and to provide security. These relationships 
are established via commands in the account­
configuration subsystem. This subsystem is also used 
to develop the file descriptions and space-allocation 
parameters of the QDMS files being created. An account 
can have only one view of a particular QDMS file, 
although the same file can be viewed differently by 
different accounts. 

The data-entry subsystem contains commands to 
enter data into previously configured files and to add, 
reformat, change, inquire, sort, delete or report that 
data. These commands can be executed in either batch 
or on-line mode, but not both simultaneously. When 
altering the files, additional indexes and pointers can be 

developed, but QDMS does not automatically keep them 
updated. The user must do that manually with another 
command. 

The two subsystems are tied together by the QDMS 

dispatcher, which acts as an interface between RSTS/E, 

the physical file-management system and the user. It is 
this component that enables users without technical 
knowledge of RSTS/E to use QDMS. 

Instead of designing a schema and describing it in a 
data-definition language, as would a DBMS user, a QDMS 

user describes his files and their contents via the 
configure, describe and allocate commands. Fig. 2 

shows the logical relationships established as file 
structures are defined to QDMS. Once the structures are 
defined, user commands can be invoked to load the files. 
As the files are loaded, the system creates indexes, 
which enable the files to be accessed for data 
processing. 

If the data is volatile, files, indexes and pointers will 

COMPANY PROFILE: QUODATA CORP. 
Formed in 1971 to develop and market software for 

Dig ital Equipment Corp. hardware, Quodata Corp., 
Hartford, Conn ., made its fi rst ODM S installat ion in 1977. 

At this writing , 40 customers have the system installed 
or on order. Each ODMS purchase includes system up­
grades and support service for one year, as well as two 
days of on-site installation support (travel and room and 
board at the customer 's expense). Quodata also pro­
vides a hot line for customer problems and will accept 
help cal ls at employees ' homes when necessary. 

EVALUATION MATRIX VENDOR RATING: QDMS 
VENDOR VENDOR 

SCORE 
4 

SELECTION CRITERIA 
1. Data-manipulation capabilities 

1.1 Data-manipulation processes 
1.2 Privacy, security techniques 
1.3 Error-recover procedures 
1.4 Data-integritycontrols 
1.5 Format-modification ability 
1.6 Redundancy consolidation controls 
1. 7 File growth 

Possible: 70 
2 . Query capabilities : 

2 .1 Availabilityoffeature 
2.2 Easeofuseoffeature 
2 .3 Capability of feature 

Possible: 30 
3 . Application programming complexities : 

3 .1 Program/ data independence levels 
3 .2 Methods used to define manipulation 

and retrieval operat ions 
3 .3 Subsystem view development 
3 .4 Data base schema description process 
3 . 5 Programmer skill required 

Possible: 50 
4. Physical file design: 

4 .1 Physical file organization(s) 
4 .2 Record types supported 
4 .3 Record change capability 
4.4 Ability to combine records 
4. 5 File-space management method 
4 .6 Indexingmethods 
4 . 7 Logical record-definition process 
4.8 Logical structures 

Possible: 80 
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SCORE 

6 
6 
1 
5 
6 
6 
6 

36 

10 
10 
10 

30 

10 

6 
8 
6 
6 

36 

6 
6 
5 
8 
5 
6 
5 
5 

46 

SELECTION CRITIERIA 
5 . Datacomm interface capability: 

Possible: 10 4 

6. System installation: 
6 .1 Physical file distribu ting control 10 
6. 2 Data-base loadin g facility 10 
6.3 Hardwareconfigurationrequirementsfor DBMS 10 

Possible: 30 30 
7. DBMS utilities 

7 .1 Performance statistics gathering 
7. 2 Minimum reorganization 
7 .3 Simulation facility 
7 .4 Data dictionary facility 

Possible : 40 
8 . Secondary features: 

8.1 System performance 
8 .2 DBMS maintenance policy 
8 .3 Systems design and development time 
8 .4 System designer train ing time 
8. 5 Ease of installation 
8 .6 Documentation 
8 .7 Vendorsuppor t 
8 .8 Vendor responsiven ess to 

hardware/ software ch a nges 
8 .9 Customerexperience 

Possib le: 90 . 
Total Poss ible : 400 

2 
3 
1 
1 

7 

8 
7 
8 
8 
9 
7 
8 

6 
8 

69 
QDMS:258 
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New 96K word module. 
LSI-11/23 compatible. 

Tl's growing memory systems family. 
Quality. Reliability. Compatibility. And 
a new addition to our TMMlOOOO Series 
as the TI memory systems family keeps 
growing. 

TMMIOOOO Series 
• 64K words or new 96K words 
• Optional parity 
• Standard "dual" DEC board 
•Low power 

TMM20000 Series 
• 256K word/128K word high-density 

versions 
• Error detection/correction enhances 

system reliability 
•Error correction transparent to 

operating system 
• Fully compatible with PDP-11/34 and 

the recently announced PDP-11144 
UNIBUS + computers 

r- - ------ - --- - -----------------------, 
Texas Instruments Incorporated ~ 
Semiconductor Group 
P.O. Box 1443, MIS 6958 'n 
Houston , Texas 77001 U/ 
Before I order, I'd like to know more about: 
O TMM10000 modules 0 TMM20000 modules O Custom memory modules 

Company _________________________ _ 

Address __________________________ _ 

City ____________ State ________ Zip _____ _ 

L-----------------------------------~ 

•Addressing capability to two 
megawords 

• Low power 
• Programming options: Modified or ex­

tended UNIBUS, I/O page size, con­
trol status register address location 
and error status register. 

All TI-designed add-in memory sys­
tems employ state-of-the-art 5-V MOS 
dynamic RAM technology. 

Custom capability 
If you need custom memory systems in 
production quantities, be sure and talk 
to TI. We'll custom-design modules for 
specific applications with the same me­
ticulous attention to cost-effectiveness 
that our standard modules offer. 

For immediate delivery from stock, 
call Integrated Memory Systems at 
(713) 490-3746, your nearest semicon­
ductor distributor or TI field sales 
office. Or, send us the coupon for more 
information. 

TEXAS INSTRUMENTS 
+ Trademark Digital Equipment Corp. 

© 1981 Texas Instruments Incorporated INCORPORATED 
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QDMS lacks a data dictionary in the 
classic sense, instead providing security 
and data integrity via the file descriptor 
records created when files are defined 
to the system. 

require frequent reorganization, and if data integrity is 
a concern, regular file dumps will be necessary to 
ensure economical crash recovery. 

The major concern in acquiring a data-management 
system is its report-processing capability. In QDMS a 

l.REPORT CONTROL FILENAME? 
2 . FILE TPYE? 
3 .QDMS FILENAME? 
4 .REPORT NAME? 
5 .REPORT FORMS? 
6 . FORM WIDTH? 
7. " N" UP FACTOR? 
8 .MAX LINES PRINTED PER PAGE? 
9 .DISPOSITION OF REPORT? 

10.# LINES PER PHYSICAL PAGE9 

Defi n ition of 
output format 

l.FIELDNAME? 
2 . TEXT SUBSTITUTION? 
3 .LOW VALUE? 
4 HIGH VALUE? 
5.TEXT? 
6 .ANOTHER RANGE OR VALUE? 

Asked only if JDefinit lon of 
question #2 is each field to 

}

answered YES appear on 
Defin ition of each report 
table entry 
per field 

1. LINE NAME? 
2 .LINE TYPE? 
3 .SPACING BEFORE PRINTING? 1Deflnit ion of 
4 . SPACING AFTER PRINTING? each line 
5 .BREAK FIELD? on report 
6. COMPRESS LINE? 

7 . STARTING POSITION IN LINE? ] Definition of eacj 
8 . FIELD OR TEXT FOR PRINTING? field on the line 
9 .AUTO TOTAL ON THIS FIELD? 

10.PRINT MASK? 

Fig. 3a. Report format (RFORMAT) input mask. 

RFORMAT Command - Online Mode 
Sample Run 

QDMS DISPATCHER PROGRAM J3 .001 
25-May-79 10:48 

?RFORMAT 
QDMS BUILD REPORT CONTROL FILE V3 .001 

25-May-70 10:48 

BATCH OR ONLINE? ONLINE 
1. REPORT CONTROL FILENAME? QDMS:MAIL .RCF 
2. FILE NAME? QDMS 
3. QDMS FILENAME? CUSTMR.DTA 
4 . REPORT NAME? MAIL LABELS & ACCTING STUB 
5 . REPORT FORMS? LABL-STB-03 
6 . FORM WIDTH? 80 
7 . " N" UP FACTOR?$ 01 
8 . MAX LINES PRINTED PER PAGE? 63 
9. DISPOSITION OF REPORT? ACCTS RECEIVABLE 

10. # LINES PER PHYSICAL PAGE? $ 066 
QDMS RESOLVE QDMS REPORT FIELDS V2 .002 

1. FIELDNAME? ID.NO 
2 . TEST SUBSTITUTION? $NO 
1. FIELDNAME? L.NAME 
2 . TEST SUBSTITUTION? $ N 
1. FIELDNAME? F.NAME 

09-MAR-78 10:50 

Fig. 3b. Part of a typical report-format definition session. 

MINI-MICRO SYSTEMS/Februa ry 1981 

user must ensure that the necessary data is in a file, 
that the indexes and pointers are in place and that the 
report format is also in place. Fig. 3 shows part of a 
format-definition session, in which each line of a report 
is defined and the parameters stored in a report file. 
When the report is requested, QDMS reads the data 
from its file and prints it according to the parameters in 
the reports file. If the data file is not in the proper 
sequence, a separate step is required to create with the 
sort command the needed indexes and pointers. 

Customer reviews 

As expected, a survey of six QDMS users, whose 
names were supplied by Quodata, showed them to be 
organizations with relatively small data files (e.g., a 
1200-person payroll file, a 1000-person student file) and 
a need for multiple views of the information in those 
files. Their comments are summarized here: 

• "QDMS offers our organization an inexpensive way 
of providing several departments with information they 
need quickly without requiring a great deal of technical 
know-how." 

• "We were able to design and implement our 
financial system in one month." 

• "Quodata's personnel have been available to us day 
and night to help us solve our system problems." 

• "Although the user commands are relatively easy, 
we require one systems person to manage the facility." 

• "QDMS was our choice because we could implement 
the package without building a large technical staff." 

• "For a relatively insignificant price, we were able 
to go on-line quickly and easily." 

• "We selected QDMS for its ability to produce 
reports and its low price. Company support was 
outstanding." 

These remarks tend to reinforce the evaluation­
matrix scores for ease of installation and use and 
vendor support. The matrix also indicates, however, 
that users with more extensive, complex or volatile file 
structures may find QDMS's file design, data­
manipulation features and recovery procedures too 
primitive for their needs. Prospective buyers should 
also heed the rudimentary character of the system's 

QDMS's evaluation matrix scores do not indicate the 
success a user might expect to have with the system; 
they are subjective evaluations based on QDMS's ability 
to satisfy all system requirements, which will vary in 
importance from user to user. • 

Harvey M. Weiss, president and prin­
cipal consultant of Weiss & Asso­
ciates, Denver, Colo., has had more 
than 20 years of experience in data 
processing. His firm's activities in­
clude development of data base plans 
and designs and evaluation and 
selection of data base management 
systems for clients in industry, educa­
tion and government. 
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The Zenith Smart Terminal. 
Reverse video 

Compare the features. Professional touch keyboard 
follows standard typewriter layout 
with 72 keys, including 12 special by cha racier 

can be used to 
emphasize words, 
lines, phrases 
or paragraphs.~ 

Underline or 
reverse video 
blinking cursor 
is addressable ----­
to allow you to 
edit or correct 
on the entire 
screen. 

80 cha racier by 
24 line format, 
plus a 25th line for -----.: 
operator messages 
and prompts. 

Displays complete 
ASCII character 
set including 

descenders and 
special graphic 
symbols. 

High Resolution CRT 
reduces eye strain and 
operator fatigue. ~ 

Z80 Microprocessor-control 
brings easy editing, cursor 
flexibility and reverse video 
highlighting to your on-line system. 

I I 
function keys, (8 user programmable) 
plus 12 key numeric pad. 

Insert and delete 
character features 
allow easy correction 

I or modification of 
displayed information. 

Cursor and special 
functions are 
accessible by 
keyboard or 
outside computer. 

Professional 
appearance.and 
compact size 
looks and fits well 
in any location. 

Then compare the price. 
For under $1000, *the Zenith Zl9 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, 
genera 1-pu rpose term i na I. 

The Zl9 is ideal for high speed data entry. The 12" 
diagonal CRT gives you a crisp, clear video image. And the 
Zl9's keyboard follows the standard typewriter keyboard 
layout for operator ease. Along with this you get ANSI and 
DEC®-VT52 compatibility. And one other important plus: 
Quality you can depend on, because it's Zenith. 

'"'''N I data systems 
1000 MILWAUKEE AVENUE, GLENVIEW ILLINOIS 60021 

The quality goes in before the name goes on. 

For more iDformation 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 

c D Please send me more information on the Z19 video 
display terminal, and include your dealer and service 
center list. 
Name ___________ Tel. ____ _ 
Title _________________ _ 
Company _______________ _ 
Street ________________ _ 
City ________ State ____ Zip. ___ _ 

MMS02 
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Lear Siegler's ADM-5: 
a human-engineered terminal 

The password at Anaheim, 
Calif.-based Lear Siegler, Inc., 
these days is "ergonomics," or 
human engineering-the study of 
people and their working environ­
ment (MMS, November, 1980, p.119). 
Human engineering was carefully 
considered by designers of the Data 
Products Division's new low-cost, 
VDT, designated the ADM-5 dumb 
terminal introduced at the recent 
Comdex 'so show in Las Vegas. 

The ADM-5, which is hardware­
and software-compatible with all 
popular ASCII computers, provides 
visual attributes such as reverse 
video, reduced intensity, limited 
editing capabilities (erase to end of 
line and/or page) and a gated 

extension port for selective trans­
mission of data from the terminal to 
any RS232C peripheral device. 

"Visual attributes," says John M. 
Ludutsky, marketing director, 
"significantly enhance the opera­
tor's ability to manage data on the 
CRT screen by adding more 
selectivity to what is displayed or by 
highlighting important elements." 
Other ergonomic features include a 
12-in. diagonal display screen that 
displays characters as a 5 x 9 dot 
matrix or 7 x 10 dot-matrix field, 
and which allows for sharpness and 
easy reading. As many as 1920 
characters can be displayed in an 
so-character-per-line x 24-line 
format. 

Lear Siegler's ADM-5 dumb terminal is hardware- and software-compatible 
with all popular ASCII computers. 

186 

The terminal operates asynchro­
nously in half- or full-duplex modes 
at any of 11 data rates from 75 to 
19.2K bits per sec., and as many as 
32 control characters can be 
transmitted to the computer and/or 
entered on the screen. Available 
formats include standard 7- or s-bit 
words; odd, even or no parity; or 
one- or two-stop bits. Switch­
selectable 20-mA current loop and 
EIA standard RS232C interfaces are 
optional. 

Lear Siegler recently announced 
another ergonomic terminal, the 
ADM-42, at the Interface West 
Computer Conference. The termi­
nal has a tiltable 15-in. non-glare 
screen and a high-resolution 
monitor. Separate controls enable 
an operator to adjust contrast and 
brightness. 

Price of the ADM-5 is $995; the 
ADM-42 is $2195. Lear Siegler, Inc., 
Anaheim, Calif. Circle No 181 

-

' 
l 11 

l 
Winchester disk emulates 

DEC RL01 
The model 11L plug-compatible 

20M-byte Winchester-disk system 
for the Ls1 .11 µc directly emulates 
four Digital Equipment Corp. RL01 
disk drives. A 10M-byte version 
replaces two RL01 drives. Rack­
mounted or tabletop configura­
tions are available. Backup is pro­
vided by video cassettes at 1M byte 
per min. with a 120M-byte capacity. 
The 11L sells for less than $5000 in 
quantities of 10 to 24 . Corvus 
Systems, San Jose, Calif . 

CircleNo182 
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Multi-user Z80 µC 
has Winchester, tape 

The C8001MU, a five-user, 
Z80-based µc system, combines an 
8-in. Winchester-disk drive and a 
tape-cartridge drive in a desk-top 
enclosure. The unit is compatible 
with all application programs 
currently running on its predeces­
sor, the C8001, as well as MOASIS 
with multi-user BASIC and COBOL. 
The C8001MU has five serial ports, 
one parallel port and a disk­
expansion port. Onyx Systems, 
Inc., San Jose, Calif. 

Circle No 183 

Fairchild introduces 
VLSI tester 

The model 120 VLSI test system 
tests devices with as many as 120 
pins at rates as high as 20 MHz. The 

•a• llBll!IDS 

system also can handle static RAMs, 
bit-slice µps and microprogram­
mable controllers that run faster 
than 20 MHz by multiplexing pins. 
The system uses FST-2 CPU and a 
24-bit-wide data bus. Memory 
capacity is 196 24-bit words. A 
20-MHz sequence processor has 16 
I/O registers, 16 mask registers and 
16 functional invert registers. 
Fairchild Camera and Instrument 
Corp., San Jose, Calif. 

Circle No 184 

Small business system 
uses two 16-bit µps 

The model T .1. 32 small business 
system incorporates two Texas 
Instruments 9900 16-bit µps. A 
ROM-based operating system sup­
ports as many as 18 work stations. 
The system uses floppy-disk drives, 

cartridge tape or 8- or 14-in. 
Winchesters. Memory is expand­
able to as much as 192K bytes. Prices 
range from $8999 to $19,999. 
Technico, Inc., Columbia, Md. 

Circle No 185 

LSl-11 /23-based system 
has 256K-byte RAM 

The model 401, an LSI-11/23-
based, 16-bit system, consists of a 
multi-user CPU and system control, 
front-end processing and file 
operations subsystems. Each sub­
system has a dedicated processor 
and operates independently of the 
CPU. The CPU has as much as 256K 
bytes of RAM, memory map and 
floating-point arithmetic. Prices 
start at $16,500. Dicom Industries, 
Inc., Sunnyvale, Calif. 

Circle No 186 

LSl-11 SYSTEMS FROM ANDROMEDA 

n1a 

No matter what your LSl-11 system 
needs are , Andromeda can satisfy 
them . 

For example, the 11 / M1 system shown 
on the right weighs only 14 pounds yet 
contains 102kb of mini disk storage 
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Any size you want. 

(expandable to 389kb), 64kb of RAM , 
space for up to 16kb of EPROM, 4 serial 
ports, and the LSl-11 / 2 CPU. All of this 
for less than $4000 . While the 11 / M1 
will run the RT-11 operating system, it 
is best suited for dedicated applications 
where its small size but large processing 
power are needed . 

Near the other end of the scale is the 
11 / H23-DDF system shown at the left. 
The mobile enclosure includes the 
LSl-11 / 23 processor, 256kb main 
memory, 10mb of storage on the double 
density RK-05 cartridge disk and 
1.2mb on the double density floppy 
disks. This system also has 4 serial 
ports and 7 empty dual width slots for 
additional interfaces. The $22 ,500 price 
includes the video terminal shown, a 
150 CPS matrix printer, and the RT-11 
operating system. 

These are just two examples of the 
many LSl-11 based systems available 
from Andromeda. And the standard 
systems are just starting points; we 
will provide any combination of pack-

CIRCLE NO. 99 ON INQUIRY CARD 

age, processor, memory, interfaces, 
and peripherals to meet your require­
ments. In addition to general purpose 
systems, we also have turnkey pack­
ages for word processing, time-sharing, 
data acquisition, and graphics. 

We also provide individual boards, 
software and accessories to support 
LSl-11 systems. 
LSl-11 , RT- 11 , and AK-05 are trademarks of the 
Digital Equipment Corp. 

ANOMOMEO~ 
5'::'5,EM511 
9000 Eton Ave. INC. 
Canoga Park, Calif. 91304 
Phone: 213/709-7600 
TWX: (910) 494-1248 
Prices are domestic U.S.A. only. 
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HYTE . 
WHOLESALE 

- . 

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. 

PRINURS 
URMINALS 
COMPUUKS 

f[RSONALCOMPUT[RS 
SUPPLl[S 

STORAG[ M[DIA 
SOfTWAR[ 
MONITORS 
fURNITUR[ 

CALCULATORS 
HOARDS 

DISK DRIV[S 
MOD[ MS 

AND 1'10RE HOTLINES fR0/'1 THE 
HOTTEST 1'1ANUfACTURERS IN THE 

BUSINESS. 

Call toll free for Byte 's 80 page 
WHOLESALE CATALOG. You'll 
save time. You ' ll save money. 

TOLL FREE LINES 

800-227-2070 . 

800-972-5948 
IN c.,Alifi.JRNIA 

•• J • 

. . 
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Disk initializer 
includes LSl-4/1 O 

The System 800 automatic 
diskette initializer consists of an 
LSI-4110 computer, a 1920-character 
CRT, a floppy-disk drive and an 
automatic media loader. A dedicat­
ed floppy-disk intelligent controller 
enables as many as eight initializa­
tion stations to be operated 
concurrently and independently. 
Disks can be loaded, initialized and 
sorted at a maximum rate of 80 per 
hr., per station, for 8-in. single­
sided disks, and 45 for 8-in. 
double-sided. Media Systems Tech­
nology, Inc., Santa Ana, Calif. 

Circle No 187 

ZSOA-based systems 
include 64K-byte RAM 

The MCZ-2119 Z80A-based µc 
system has 64K bytes of RAM, a 
power supply that accommodates as 
many as four boards, and 2.4M bytes 
of floppy-disk storage. The MCZ 
2/49-1 includes the MCZ 2/19, a CRT 
terminal, the RIO Version 3 
operating system and COBOL. In 
50-unit quantities, the MCZ 2/19 is 
priced at $5270, the MCZ 2/49-1 at 
$5890. Zilog Corp., Cupertino, 
Calif. Circle No 188 

Typesetting system 
supports six work stations 

The Q300 series for use in 
typesetting supports as many as six 
work stations and has a 56K-byte 
main memory. The systems can 
serve as satellite systems, either on 

the same site or at remote locations. 
Options includes telecommunica­
tions interfaces, printers and word­
processing software. Quadex 
Corp., Wilmington, Mass. 

Circle No 189 

Centurion system 
has 64K-byte memory 

The model 6500 includes 64K to 
256K bytes of memory, a fixed/re­
movable disk drive, a 1920-
character CRT and a 150-cps printer. 
The system supports a second disk 
drive and as many as eight CRTs. 
Centurion Computer Corp., Rich-
ardson, Texas. Circle No 190 

Pertee announces 
multitasking system 

The model 3600 multitasking 
distributed data entry/clustered 
processing system includes multi­
port communications, as much as 
320M bytes of Winchester-disk 
storage and 512K bytes of memory. 
The system also includes 3270 
emulation. Pertee Computer 
Corp., Los Angeles, Calif. 

Circle No 191 

Delta System 700 
includes floppy disks 

The System 700 intelligent 
terminal system includes a double­
sided floppy disk; a printer; and a 
data-entry, text-manipulation or 
small-business terminal. The sys­
tem enables keyboard entry and the 
execution of BASIC programs with 
communications or print operations. 
The system processing unit controls 
the keyboard, display and printer. 
The auxiliary processing unit 
operates floppy-disk storage and 
BASIC. A typical System 700 is 
priced at $11,950. Delta Data 
Systems Corp., Cornwells Heights, 
Pa. Circle No 192 
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"Word processing helps us tum dreams 
into realities. Only Scotctl Brand Diskettes 

are good enough to meet our specifications!' 

CIRCLE N0. 101 ON INQUIRY CARD 
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Linda Snyder, 
Word Processing Supervisor 
Hope Consulting Group, 
San Diego, CA. 

Hope Consulting Group designs and 
constructs buildings from the West 
Coast to Saudi Arabia. Their credits 
include structures as functional as 
Mercy Hospital and as exciting as 
the San Diego Stadium. They store 
their entire master specification, 
as well as records for each of their 
projects, on Scotch 740 Diskettes. 
Scotch Diskettes will meet your 
specifications too. Each one is tested 
before it leaves our factory, and 
guaranteed error-free. So when you 
pull a fresh Scotch Diskette from the 
box, you can expect it to perform 
exactly right. And it'll keep working 
right every time you use it. 
Scotch diskettes are compatible 
with word processing systems like 
DEC, Wang, IBM, Vydec and many 
others. They have color-coded write­
on labels for easier filing and iden­
tification. They're available in 8" and 
5V4" sizes. 
To find out where you can purchase 
Scotch Diskettes, call toll-free: 800-
328-1300. (In Minnesota, call collect: 

~€ 612-736-9625.) Ask for the Data 
Recording Products Division. In 
Canada, write 3M Canada, Inc., 
Ontario. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3M Hears You ... 

3NI 
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Know All the Hidden Costs! 

Only System Designed Just for PDP-11 Family 
Designed exclusively for DEC's UNIBUS or MASSBUS CPU's. On 
the UNIBUS, it's just one card that plugs into any spare SPC slot. 
On the MASSBUS, four cards plug into any spare existing RH70 
standard back plane. 
Same Disk Drive as DEC RM02-03, RP06 and RM04-05 
We use the same disk manufacturers as does DEC. The RM02·03 is 
the 9762 CDC BOMB and the new RM04-05 300MB is the CDC 
9766. Only the LOGO is different. 
Transparent to All DEC Software, Diagnostics and Drivers 
You bet! Use your existing Software ... no change needed. Runs all 
DEC's Diagnostics plus has its own. Fully emulates DEC disk 
Drivers. 
Worldwide Installation and Maintenance 
Through Data Systems Services, maintenance and installation is 
provided via CDC for both Drive and Controller. We also offer full 
PDP-11 system support. 
Full Media Compatible? 
That's right! You can read or write on our drives. Put it on DEC's 
and it will play or vice versa. TRULY MEDIA COMPATIBLE. 

DRM02-3 BOMB Slave 
DRJM02 BOMB+ Controller 
DRWM03 BOMB+ Controller 
DRJM04-5 300MB Slave 
DRJM04 300MB +Controller 

DRWM05 300MB +Controller 
RJM07 600MB + Controller 
RWM07 600MB +Controller 
RM07 600MB Slave 

ATA 
YSTEMS 

ERVICES 

DRP06 200MB Slave 
DRWP06 200MB +Controller 
DTU45 
DTU77 

DTU125 
Line Printers 
Memories 
11/34 -+-11170, VAX 
Systems 

(714) 770-8024 

23901 Remme Ridge 
El Toro, CA 92630 

OEM Discounts Available 

PDP and DEC are registered trademarks of Digital Equipment Corporation. 
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Na• Pralluc1s 
printers 
Thermal lines printer 
prints 96 ASCII set 

The PL-BOE prints a 96 ASCII 
character set in a 7 x 11 dot matrix 
in a 9 x 16 field at speeds as high as 
120 cps. Output is BO-column, or 
132-column with compressed print­
ing. The PL-BOE includes serial and 
parallel TTL, IEEE 4BB, RS232C and 
20-mA current-loop interfaces. 
Printing is at rates as high as 9600 
bps at densities of 10 cpi and 6 lpi. 
OEM price is $672 in single-unit 
quantities, $545 in quantities of 100. 
Telpar, Inc., Addison, Texas. 

Circle No 193 

B-900 band printer 
has 1100-lpm speed 

The B-900 band printer, which 
prints at 1100 !pm using a 
4B-character set, at 900 lpm with a 
64-character set or at 700 !pm with 
96 characters, has a fully enclosed 
cabinet that provides 60-dBA 
operation. The µp-based B-900 
incorporates a diagnostic and 
display feature to monitor machine 
status. OEM single-unit price is 
$9BOO, with quantity discounts 
available. Dataproducts Corp., 
Woodland Hills, Calif. 

Circle No 194 

Data impact printer 
has six character sizes 

The model B5 data impact printer 
includes a 7 x 7 or 14 x 7 dot 
matrix, six character sizes, 100-cps 
bidirectional print speed, selectable 
tractor or friction paper feed and 
"finger-clean" ribbon cartridge 
loading. The model B5 is priced at 
$625 in 100-unit quantities. DIP, 
Inc., Boston, Mass. 

Circle No 195 
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· roprocessor Designers ... 

World-Concept 
low Power 
Switchers 

and UPS 
Operate almost anywhere with one power supply 
Compare Converter Concepts ' switchers and un­
interruptible power supplies and you 'll know why 
they ' re becoming a world standard for design 
and quality. 

WIDE INPUT VOLTAGES Only Converter Con­
cepts produces 15 to 150 watt switchers that 
operate on any voltage from 90 to 250 VAC or 10 
to 40 20 to 60VDC - WITHOUT CHANGING 
SWITCHES , JUMPERS , TAPS OR OTHER 
MODIFICATIONS . 

LATEST SWITCHER CONCEPTS Wide input 
ranges are possible through the use of a simple 
single transistor, single transformer flyback de­
sign with soft turn-on and short-circuit protec­
tion . Means higher reliability and efficiency at a 
competitive price . 

MANY SWITCHER OPTIONS Single , dual or tri­
ple output options in four input power ranges ; 

printed circuit , open frame or RFl-resistant en­
closed packages; integral UPS options . 

UNINTERRUPTIBLE POWER Automatic , instant 
transition from AC line to backup battery opera­
tion is available either as a separate unit for use 
with CCI 's multiple output DC to DC converters 
and battery, or as the integral - 04 switcher op­
tion which features integral battery charger 

NATIONWIDE REPRESENTATIVES Call us today 
for engineering assistance . our latest catalog , 
prices and your nearest CCI representative . 

rr~1 CONVERTER 
"~~ CONCEPT51NC 
435 S Main St. Pardeeville WI 53954. (608) 429-2144 

4081 
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Choice 
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 4601 Combo 

• Punching speed: 75 Cps 
Reading speed: up to 150 Cps 

• RS-232-C serial interface 

• Punching speed: 50 or 
75 Cps 

• RS-232-C serial interface 

• Utilizes all types of Mylar® and • 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. 

i!!GNT AUTOMATIC INC. 
1560 Trapelo Road , Waltham, MA 02154 (617) 890-3305 Telex: 923318 
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micros 

ZBO CPU board 
fits S-100 systems 

The 2810 Z80 CPU board for S-100 
systems is fully compatible with 
Altair and Imsai computers. 
Features include a jumpered 2K ROM 

containing monitor firmware, with 
auto-baud select that enables users 
to configure the serial port to match 
speeds from 2K to 56K bps. The 
board also has a switch-selectable 
clock rate of 2 or 4 MHz. Prices start 
at $300. California Computer 
Systems, Sunnyvale, Calif. 

Circle No 196 

Tl module supports 
University BASIC 

The TM990/189-1 single-user, 
single-board µc can be used as an 
aid in learning high-level languages 
and 16-bit µp fundamentals and 
interfacing techniques. It comes 
with the University BASIC ROM kit, 
an asynchronous communication 
port, an on-board relay for audio 
cassette interfaces and off-board 
CPU expansion. The packaged board 
sells for $399. Texas Instruments 
Inc., Dallas, Texas. 

Circle No 197 

CPU board is 
compatible with S-100 

The Z80-based model CPD-280 CPU 
board provides 4-MHz operation and 
eight vectored priority interrupts, 
which eliminate the need for polling. 
Two serial and two parallel ports 
use DMA. Hardware interfaces can 
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be customized through external 
personality boards. Price for the 
CPD-280 is $750 in single-unit 
quantities, with quantity discounts 
available. Measurement Systems & 
Controls, Orange, Calif. 

Circle No 198 

Counter-timer card 
has three channels 

The 7308 STD BUS card provides 
three 16-bit counter/timer channels 
with six operating modes each. The 
card includes a crystal oscillator; a 
tapped clock divider; an eight-input 
multiplexer for each channel; and 
programmable logic states at each 
clock, gate and output signal. It is 
compatible with Z80, 8085, 6800 and 
other µ.ps. The 7308 is priced 
between $195 and $145, depending 
on quantity. Pro-Log Corp., 
Monterey, Calif. Circle No 199 

Single-board µc 
includes 2K EPROM 

The 9609 single-board µ.c module 
includes a 2K EPROM programmed 
with a resident monitor, lK byte of 
static RAM, one RS232C 1/0 channel 
and two parallel 1/0 channels. Other 
features include a priority interrupt 
vector generator, optional battery 
backup circuits and a power failure 
protect/restart. The 9609 sells for 
$595 in single-unit quantities. 
Creative Micro Systems, Garden 
Grove, Calif. Circle No 201 

HAVE IT YOUR WAY. 

µc preserves 
system's memory 

The MMC-65 µ.c preserves 
memory contents after power loss 
for at least one month. The unit 
includes a keyboard, a 20-character 
display, a thermal printer and 
extensive 1/0 capability. The system 
can store as much as 56K bytes of 
RAM or ROM. A power-fail monitor 
permits 1000 bytes of program 
execution before the system ceases 
operation. The unit is priced at 
$2950 , with quantity discounts 
available. Dutec Inc., Jackson, 
Mich. Circle No 202 

25 lps 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 
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 NAZI, PE and GCR. 

• 40 Mbyte transfer in under 
five minutes. 

Find out for yourself why this is 
the most cost-effective tape subsystem you can 
buy. It's available for immediate delivery. Call today. 

RIAN DA 
• 100 Piece quantities. 

Microstreamer is a trademark of 
Cipher Data Products , Inc. 

Rianda Electronics, 2535 Via Palma, Anaheim, CA 92801 . Telephone (714) 995-6552. Telex 18-1623. 
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Ill•• Pradaals 

micros 
DG announces 
single-board computers 

The MBC/2 and MBC /3 single­
board µcs , based on the vendor's 
MN602 CPU, are compatible with 
othe board-level products in the 
microN ova line. Both µcs offer 
serial and parallel r/o circuits and 
sockets for as much as lK byte of 
PROM. The MBC/2 handles 8K bytes 
of RAM, and the MBC/3 handles 32K 
bytes. The single-board MBC /SDX 
device functions as a debugging aid 
and r/o interface for other MBC 
boards. Prices start at $1200 for the 
MBC/2, $1700 for the MBC/3 and $600 
for the MBC/SDX. Data General, 
Westboro, Mass. Circle No 203 

CMS announces 
arithmetic processor 

The single-board 9611 arithmetic 
processor/memory module provides 
a dedicated binary fixed-/floating­
point arithmetic processor and 16K 
bytes of memory. The module uses 
the AM9511A arithmetic processor 
to perform 43 operations in 16- or 
32-bit precision. Single-unit price is 
$495, without EPROM and RAM. 
Creative Micro Systems, Garden 
Grove, Calif. Circle No 204 

ICB-85 has 
48 1/0 lines 

The ICB-85 single-board computer 
uses the 8085A processor with as 
much as 16K bytes of ROM and 512 
bytes of CMOS RAM. It is electrically 
compatible with STD bus specifica­
tions and can accommodate 2708, 
2758, 2716, 2732 and 2516 PROMS. 
Two 8255As provide 48 parallel r/o 
lines. Price in 100-unit quantities is 
$290. Trebor Industries, Inc. 
Gaithersburg, Md. Circle No 205 
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mart screen 
size: 15" 

15-inch display heads 
the Executive 80™ list of 
smart ergonomic features. 
When you look at the business end 
of a terminal , you expect to see a 
clear, crisp display. That's exactly 
what you 'll see on the Executive 80™ 
standard 15-inch display. Executive 
80 gives you a viewing area that's 
25% larger than the competition 's 
12-inch screens - at no extra cost. 
Since a larger screen is easier to 
read, you can expect increased 
throughput, fewer errors , and 
greater comfort for your operators. 

Hazeltine's attention to ergonomic 
detail doesn't stop with the larger 
screen. You can order the tiltable 
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screen with detached keyboard for 
greater operator convenience. And 
the Enhanced Video Option 
features smooth scroll , selectable 
double-size characters, and 
switching between 80- or 
132-column format from the 
keyboard. 

Put Executive 80's big screen to 
the test. You 'll agree it's the smart 
way to look at data. 

Call today and we'll send you 
additional literature and pricing 
information. Call toll-free 

(800) 645-5300 - in New York 
State call collect 

(212) 752-3377. 

Hazeltine Corporation 
Computer Terminal Equipment 
Greenlawn, NY 11740 
(516) 549-8800 

Hazelti.ne qj.._I 
Executive_&;_.,_&_ 
Answers for the Eighties 
New York (212) 752-3377 • New Jersey (20 1) 584-
4661 • Chicago (312) 986-14 14 • San Francisco 
(415) 342-6070 • Atlanta (404) 256-5581 • Arlington 

(703) 892-1800 • Orlando (305) 628-0132 
Dallas (2 14) 980-9825 • Los Angeles 

(213) 553-1811 • Colu mb us (614) 
889-6510 •Eng land 01-568-1851 

Telex (851) 928572 



Now . .. 
IBM, HP, DG, DEC, 
PRIME, APPLE 
and others F:::~~­
have 
something 
in common. 

an easy, reliable way of storing and exchanging data! 

/NSTOR/80, using IBM 3741-the 
world's most common and reli­
able floppy disk format, interfaces 
any computer, data entry or data 
capture system using an RS-232 
port, thereby providing standard 
media. 

A complete file management sys­
tem is built in, no software devel­
opment necessary. The directory, 
file structure, ASCII/EBCDIC 
conversion and much more are 

automatic. Turnkey interfacing 
software available for most sys­
tems. $3,995.00 complete. For 
further information, contact Dave 
Agerter, Sales Manager. Distrib­
utor and representative inquiries 
invited. 

insmr 
175 Jefferson Dr., Menlo Park, 
CA 94025 (415) 326-9830 
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graphics 

Digitizer has interface 
card for Apple II 

The DT-llA version of the HI PAD 

digitizer comes with a slot interface 
card for the Apple II µc, a 
floppy-based software package, a 
plastic menu overlay and a stylus. 
Functions include draw, line, area, 
background, pen color, separate, 

. catalog, save, load, shape and 
others. Other features include slot 
independence, BASIC and Pascal 
compatibility, assembler driver 
code, user controls and an optional 
cursor. Price is $795. Houston 
Instrument, Austin, Texas. 

Circle No 206 

Graphics terminal 
aimed at education 

The GIGI general imaging genera­
------------------------------i tor and interpreter, a portable 

DELTA DASH: 
SAME DAY DELIVERY 
01 SMALL PACKAGES. 

Customer Services Agent Tom 
Sineath is a Delta professional. He 
goes that extra mile for you. 

Delta DASH (Delta Airlines 
Special Handling) gives you same 
day delivery if we receive your small 
packages during normal business 
hours. And DASH serves over 80 
cities in the U.S. plus San Juan, Mon· 
treal, Nassau, Bermuda, London, 
England and Frankfurt, Germany. 

196 

Packages (up to 50 lbs.) are 
accepted at airport ticket counters 
up to 30 minutes before flight time. 
Up to 60 minutes at cargo termi­
nals. Size limit is 90 inches: width+ 
length+ height. 

The airport-to-airport rate be­
tween any two of Delta's domestic 
cities is $40 ($25 between Dallas/ 
Ft.Worth and Los Angeles or San 
Diego or San Francisco). Pick-up 
and delivery is available at extra 
charge. Call (800) 638-7333, toll 
free. (In Baltimore, 269-6393.) 

For top priority shipments over 
50 lbs., use Delta Air Express. It 
guarantees your shipment gets on 
the flight specified. For full details, 
call your local Delta cargo office. 

!:/,.·DELTA 
\.... Thea1rhne run by profess.,.,.,, 

&. • o•~T~ - - !~ , &IPL 
DELTA IS READY WHEN YOU ARE® 

µp-based graphics terminal pack­
age, can be used with color or 
monochrome video monitors. Aimed 
at educational applications, GIGI has 
multiple character sets, local 
intelligence, eight-level color and 
shading support and a set of 
educationally oriented application 
software packages. It has provi­
sions for interfacing either a 
graphics tablet or a graphics 
printer. Digital Equipment Corp., 
Maynard, Mass. Circle No 207 

Converted DEC VT100 has 
graphics capabilities 

The Retro-Graphics VTlOOO 

converted DEC VTlOO video display 
terminal has graphics and alphanu­
merics capabilities. Graphics up­
grade features include multiple 
character sizes, dot-dash lines, 
point plotting, vector drawing and 
selective erase. Graphics are 
displayed in green on a 12-in. 
diagonal screen at 640 x 480 

resolution. Price is $3400. Digital 
Engineering, Sacramento, Calif. 

Circle No 208 
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~~ INTRODUCING 
BT·IDD ... 

I • • 

I 
I I c 

The latest addition to our line of 
DEC®·compatible peripherals. 

Locating the right VT-100® -type Video Display_ an RS-232 interface .. . all standard. 
terminal can be a stormy proposition. BRAEGEN's The BT-1 OO's unique character spacing is designed 
new BT-100 is the ray of sunshine you've been to reduce eye fatigue and the standard typewriter 
looking for. style keyboard simplifies operator training . The 

The first in a family of VT-100® - compatible list of features goes on and on. And , like all 
terminals, the BRAEGEN BT-100 comes loaded BRAEGEN peripherals, the BT-100 is backed 
with outstanding features that are only by a one year warranty and a nationwide 
available as costly extras on other network of service centers. 
terminals in its class. For example: Before you get lost in terminal city, 
t~e BT-100 provi?es an advanced contact your nearest BRAEGEN 
video packag_e with four alternat~ office and get the complete 
character attnbu~es : Bold , Un?erllne, BT-100 Story. For applications not 
Reverse, and Blink, all of which can requiring the sophistication of the 
be selected in any combination BT-1 oo ask about our Models 
on a character- by-character • BT-2A, BT-5A, and the BT-314. 
basis. Then there's an active or I&\ BR"EGEn passive 20MA current loop and \WI l-t OEM quantity discounts avallable 

CENTRAL REGIONAL OFFICE: (312) 692·2250 Overland Park, KS (913) 262·5053 I Southfield, Ml (313) 569 ·3269 I Bloomington, MN (612) 831 ·5007 I 
Cleveland, OH (2 16) 362- 1555 EASTERN REGIONAL OFFICE: (617) 890-4890 Norcross, GA (404) 449-084 6 I Union, NJ (201) 687-5094 I New York, NY 

(212) 682-7451 I Bala Cyn wyd, PA (2 15) 667-1740 I Houston, TX (713) 77 1-0400 I McLean, VA (703) 44 2-8508 WESTERN REGIONAL OFFICE: (408) 496-6578 
Anaheim, CA (714) 520-92 11 I Los Angeles, CA (2 13) 644 -2292 I San Francisco , CA (4 15) 495 -89 73 I Denver, CO (303) 340-1062 I Bellevue, WA (206) 74 7-932 1 
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EXPANDING 
YOUR 

DEC PDP/11 SYSTEM? 
• 50% more data storage. 
• 50% increased data transfer rate. and 
• 20% faster seek ume.s I 
• 1.s softw are transparent to all DEC Operaung 

Systems, D1agnost1Cs. and Drivers. 
• 1.s fully media compatible 
• 1.s 11/70 Cachebus. Urnbus. or 0 -bus compatible 

Our sub~ynems are industry proven. high quahty 
CDC. disc drives and Emulex control~rs Also offered are 
high performance. rehable magnttK ta~ ~bsynem!.. 
DZ I 1 ·s. DH 11 's, high ~ MOS ~mones. pnnters. and 
ot~r hardware Call or write us for your hardware 
requirements 
DEC. PDP/ l 1 dre registered trademark.s of 
Digital Eqwpment Corporation 

COMPARE OUR PRICES 
OUR MODEL 

DM06 f300M8f 520,500 
DM06/70 f300M8f 122,500 
DM02 f80M8f 114,550 
DM02/70 f80M8f 116,500 
DM-300 f300MBI 114,500 
DM-80 f80M8f I 8.550 
DM-77 fl251PSI I 9,995 
DM-45 f751PSI 5 8,995 

DEC 
RJP06 f200MBI 144,000 
RWP06 f200MBI 144,000 
RJM02 f80MBI 124,000 
RWM03 f80MBI 125,000 
RP06 f200M81 134,000 
RM02 f80MBI 118,000 
TJU 77 f1251PS) 528,000 
TJU45 f751PSI 123.000 

Our systems are expanded Of mcdld comp.tt~ ~rnoru ol 
n andard DEC RP06/ RM02 aiu subsyu ems and 
TU 77/TU45 m.,)QntllC tape w bsystems These w bs)"otems 
are 100% compat1l* with all DEC software, diagnosucs, 
anddr~rs 

ADVANCED ---

DIGITAL 
- -- PRODUCTS 

7584 Trade Screet. • San Diego. CA 92121 

[714] 578-9595 
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graphics 

Processor accommodates 
color and monochrome 

The GCT-3032-8 graphics-imaging 
processor includes a 256 x 13 video 
lookup table (VLT), which enables it 
to accommodate color and mono­
chrome images requiring 256 
selections per pixel and/or multilev­
el, high-resolution graphics. It 
provides 13 VLT bits in parallel. In 
monochrome, it drives two monitors 
and provides one 8-bit output (256 
gray shades) and one 4-bit output 
(16 gray shades) with one bit for 
blink. Price is $4700 in single-unit 
quant ities . Gen isco Computers, 
Costa Mesa, Calif. Circle No 209 

Electronic camera 
has high resolution 

The Series 300 universal 35-mm. 
electronic camera system includes a 
solid-state camera and an image­
processing unit that converts the 
camera's output to high-resolution 
digital data. The unit can read an 
8¥2- x 11-in. document with a 
40,000-point-per-sq. -in. resolution. 
Prices for the Series 300, including 
camera, image processing and 
compensation electronics, range 
from $7000 to $20,000 in single-unit 
quantities, with OEM discounts 
available. Datacopy Corp., Palo 
Alto, Calif_ Circle No 210 

30 digitizer 
calculates volumes 

The model GP-6-3D three­
dimensional sonic digitizing system 
enables users to program the 
rotation of a digitized object for 
viewing from any angle on a CRT, 

and calculates volumes, center of 
gravity and surface areas. The 
system digitizes the contours of 
objects and imaginary, 3D shapes in 
a 30- x 30- x 70-in. active volume 
defined by a four-microphone sensor 
set. It also provides 2D measure­
ment and calculates areas, line 
lengths and variable scaling. 
Science Accessories Corp., South-
port, Conn. Circle No 211 

DeAnza announces 
array processor 

The IP8500 array processor for 
remote sensing, nondestructive 
testing and 3D computer graphics 
includes four output channels , 
which provide independent pan or 
integer zoom. Other features 
include real-time histogram calcula­
tions and 8-bit multipliers with 
16-bit results, fast vector genera­
tion, a high-speed disk interface and 
second-order wrap hardware. 
DeAnza Systems, Inc., San Jose, 
Calif. Circle No 212 

card equipment 

Card-reader terminal 
has RS232C interface 

The HT-100 manual card or badge 
reader, designed for industrial 
applications such as factory data­
collection systems and warehous­
ing, includes a power supply and an 
RS232C interface. The µ.p-based 
device converts Hollerith card data 
to seven-level ASCII, to which it 
adds start, stop and parity bits. 
Data is transmitted asynchronously 
at rates ranging from 150 to 9600 
baud. Taurus Corp., Lambertville, 
N.J. Circle No 213 
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Up to 652 Copies Per Hour­
On the Fly.* 

At last, you can be first. 
Now you can format and 

c_opy in one fell swoop- fast -
with the Time Machine™ from 
MST. 

MST's rugged Time 
Machine is built to survive in a 
21 hour-a-day copy production 
environment. 

And you can configure 
MST's Time Machine to copy 8" 

and SY<i" disks simultaneously 
while verifying both copied for­
mats and data. 

The Time Machine allows 
you to download all your format 
and data information onto an 8'' 
Winchester-type hard disk 

Best of all, it's easily up­
gradable to handle increased 
copy requirements. 

CIRCLE NO. 113 ON INQUIRY CARD 

Call MST today. Because 
copying floppies is the last thing 
you should worry about. 

*For sv ... single-sided disks in a four media 
loader configuration. Up to 464 per hour 
for 8" single-sided disks. 
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The success 
............ __ oithe 

~nne 

is rca1ly 
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 SLl's unique rotary posi­
tioner and closed-loop dedicated servo track 
system. Capacity is up to 51.4 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 TPI 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 Blvd. 
Woodland Hills, Calif. 91367 

(213) 884-7300 
7WX: 910-494-2696 
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services 

Software exchange 
aids PDP-11 users 

This free software exchange 
service for PDP-11 users enables 
subscribers to submit their soft­
ware for credits. These credits can 
be used to obtain other software 
listed in a monthly software­
exchange bulletin published by 
General Systems, Inc. PDP-11 
Software Exchange, Norcross, Ga. 

Circle No 214 

test equipment 

IDS unit tests 
bit-error rate 

The model 1320 portable data test 
set for analyzing the error rate of 
any digital transmission network 
tests synchronous, asynchronous or 
start/stop character-oriented sys­
tems. The unit tests bit, character 
and block error rates by transmit­
ting pseudo-random test patterns 
over a communications channel. The 
model 1320 sells for $3950. 

International Data Sciences, Inc., 
Lincoln, R.I. Circle No 215 

Control center does 
Interactive diagnostics 

The Tech Control Center, based 
on the vendor's Hawk 4000 

Datatrap, performs interactive 
diagnostics and passive monitoring 
of data appearing at RS232 

interfaces. Minitech 8900 control 
modules provide patching, switch­
ing and monitoring for reconfigur­
ing backup systems and testing data 
networks. Prices start at $8000 for 
the Hawk 4000 and $6310 for the 
Minitech modules. International 
Data Sciences, •nc., Lincoln, R.I. 

Circle No 216 
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Creative Micro Systems is proud 
of its line of general purpose 
microprocessor support modules. 
These M6800/ M6809 based 
modules are pin and outline 
compatible with the industry 
standard EXORciser * and 
Micromodule* bus. 

COMPARE THE CHOICE 

That's why we want you to 
compare our products with the 
competition before you design 
your next microprocessor based 
system. 

Each module in our product line 
is designed to respond to the , 
needs of a major computer 
system function. Our 9609 module, 
featured above, is a complete 
microcomputer on a single board. 
It features the MC6809 processor, 
6K of EPROM, 1 K of RAM, 40 
parallel 1/0 lines, 2 RS-232C 

serial ports, BREAK detect, 3 16-
bit programmable timers, priority 
interrupt vector generator and a 
power failure protecVrestart 
circuit. 

For more extensive system 
requirements, the 9609 is sup­
ported by a variety of Memory, 
1/0, and Data Acquisition modules, 
and a broad line of card cages, 
power supplies, mother boards, 
prototype boards and accessories. 

THE OEM ADVANTAGE 

Try to find another set of micro­
processor modules in the same 
price and quality range with all 
the positive features Creative 
Micro Systems has to offer. 

Original Equipment Manufacturers 
who compared our products 
have specified Creative Micro 
Syptems for applications in data 

acquisition, data communication 
and encryption, materials testing, 
automatic test equipment, process 
control, energy management 
systems, agricultural instrumen­
tation and small business data 
processing systems. 

WANT MORE TO COMPARE 

Once you compare you' ll agree 
Creative Micro Systems has more 
to offer your applicatio·n. Write or 
call for our new product catalog. 
We'll also be happy to tell you 
about our exciting new products 
in development now. 

~M~ 
Creative Micro Systems 
11642 -8 Knott Street 
Garden Grove, CA 92641 USA 
Telephone (714) 898-9669 

*Trademark of Motorola Find us in the 1980 IC Master Catalog on pages 
2608-2609 . 

In EUROPE Dialogue Marketing (Electronics) Ltd. Rose Industrial Estate, Unit 11 G, Bourne End, Bucks, England, Telephone 06285-26729 Telex 848080 MICRO G 

CIRCLE N0.115 ON INQUIRY CARD 



HAD 
ENOUGH? 

202 

Outrageous Prices? 
Impossible Lead Times? 

Little Or No After Sale Support? 

Compumation , the name that is 
quickly becoming synonymous 
with reliability & quality, now offers 
a complete line of O.E.C. compat­
ible system enhancements. 

The newest members of our line 
are our new Comp-OK & Comp­
OF Backplanes, which are 0011-
0K and 0011 -OF equivalents, 
and our Comp-CK & Comp-CF 
which are 0011 -CK and 0011 -
CF equivalents. Our lead time is 
typically 30-45 days , ARO . 
SUPPORT? We offer the finest, 
over the phone or on site. 

•• 

comi»umAtion 
Call us. When you 've had enough . 

2326 Walsh Ave. Santa Clara CA 95051 
( 408) 988-8600 

D.E.C. is a registered trademark of Digital Equipment Corp. 
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data comm 
Network concentrator 
controls large networks 

The Supermux 790 intelligent 
concentrator provides multitrunk 
statistical multiplexing, alternate 
routing, host-computer selection 
and control of all resources in 
multinode networks. The unit 
accommodates any combination of 
448 synchronous and asynchronous, 
dial-up and dedicated inputs at 
speeds as high as 9600 bps and 
concentrates them for transmission 
to as many as eight remote nodal 
locations at speeds as high as 72K 

bps. I nfotron Syst ems Corp., 
Cherry Hill, N .J. Circle No 218 

lntertel announces 
limited-distance modem 

The SLD1920 limited-distance 
modem for point-to-point and 
multipoint environments provides 
synchronous comll}unications at 
speeds from 2400 to 19,200 bps over 
distances as great as 18 mi. The unit 
also handles asynchronous devices 
and incorporates digital loopback 
diagnostics. Price is $895 for a 
stand-alone version or $725 for a 
rack-mounted version. Interte l , 
Inc., Andover, Mass. 

Circle No 219 

Xycom announces 
fiber-optic adapter 

This fiber-optic communications 
adapter module, intended for use as 
a receiver and transmitter in 
industrial data-communications 
links, transmits asynchronously at 
DC to 5 MHz or synchronously at 
speeds as high as 1.544M bps. The 
module can operate as a computer 
interface or a repeater. Electrical 
inputs and outputs are TTL­

compatible. A GaA1As infrared LED 

provides as much as iooo mw of 
optical power output. Xycom, Inc., 
Saline, Mich. Circle No 220 
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Seagate and Arrow's commitment to Winchester disc drive technology 
insures volume delivery and reliability-now and in the future. 

Seagate's micro-Winchester 5 V.-inch drive offers a low cost data storage 
alternative with higher performance, increased storage capacity and better reli­
ability. Available in the same size as an industry standard minifloppy, the micro­
Winchester stores thirty times as much data, cuts access time in half, and in­
creases data transfer rates up to twenty times. The micro-Winchester's sealed 
media and components are safeguarded from external contamination, eliminating 
interchangeability and misalignment problems that can cause mist racking or 

NORTHEAST 
• Boston. Massachusetts {6t 7) 933·8130 
• Manchester, New Hampshire (603) 668-6968 

EMPIRE 
• Hauppauge. New York {516) 231-1000 
• Rochester , New York {716) 275-0300 
• Syracuse. New York {315)652-1000 
• Wallingford, Connecticut (203) 265-7741 

MID-ATLANTIC 
• Baltimore, Maryland (301) 247-5200 
• Moorestown, New Jersey (609) 235-1900 
• Saddle Brook. New Jersey (201) 797-5800 

SOUTHEAST 
• Atlanta, Georgia (404) 449-8252 
• Fort Lauderdale. Florida (305) 776-7790 

• Melbourne. Florida (305) 725-1480 
• Winston Salem. North Carolina (919) 725-8711 

NORTH CENTRAL 
• Chicago, lll1no1s (312) 893·9420 
• Milwaukee, W1scons1n (414) 764-6600 
• Minneapolis. Minnesota (612) 830-1800 

TRl·STATE 
• Dayton, Ohio (5 t 3) 435-5563 
• lnd1anapol1s. lnd1ana (317) 243-9353 
• St. LOUIS, Missouri {314) 567-6888 

MIDWEST 
• Cleveland. Ohio (216) 248-3990 
• Detroit. M1ch1gan (313) 971-8220 
• Pittsburgh, Pennsylvania (412) 856-7000 

data checks. 
Seagate and Arrow are in front. Seagate designed, manufactured and mar­

keted the first micro-Winchester disc drives, and Arrow is now Seagate's first and 
only nationwide distributor. Arrow's on-line real time computer inventory network 
provides immediate access to our in-stock product availability and is supported 
by a team of systems professionals and technicians who are ready to serve 
you today. 

Arrow. First now and in the future. 

WEST 
• Albuquerque, New Mexico (505) 243-4566 
• Denver. Colorado (303) 758-2100 
• San Diego, California {714) 565-4800 
• San Francisco. Cal1forn1a (408) 745-6600 
• Seattle. Washington (206) 575-0907 

SOUTHWEST 
• Dallas, Texas (214) 386-7500 
• Houston. Texas (713) 491-4100 

Connector Operations Center (516)231-1030 

International, TWX (510)224·6021 

• Franct11sec1 locat•ons 

ARROW ELECTRONICS, INC. 
ELECTRONICS DISTRIBUTION DIVISION 

Mf\[j\J\J 
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OUR DISKS 
ARE FLEXIBLE. 

OUR STANDARDS 
AREN't 

We certify every Ectype TM flexible disk we make. 
Not every other one. Call 1-800-843-9862 
for the name of your nearest distributor. 

(In Canada call 605-996-8200) 

SYNCOM® 
Your flexible alternative 

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

©1981 Syncom, division Schwan's Sales Enterprises, Inc. 

lllaw Praduals 

data comm 
Statistical multiplexer 
handles error detection 

The sM/2A statistical multiplexer 
enables two asynchronous terminals 
to communicate simultaneously over 
a single telephone line. The unit 
provides error detection and 
retransmission, compression of 
embedded blank spaces, indepen­
dent buffering of each device and 
independent baud-rate selection to 
speeds as high as 4800 baud. The 
SMl2A sells for $825, with OEM and 
quantity discounts available. Tech­
nical Analysis Corp., Atlanta, Ga. 

Circle No 221 

Processor handles 
advanced datacomm 

The model 6050 statistical 
multiplexer and communications 
processor provides adaptive rout-

__ --;;;--_____ C_l_R_C_LE_N_O_. 1_1_a_o_N_l_N_a_u_1R_Y_ C_ A_ R_D ________ ____j ing, user-destination routing, an 
intervention capability and adaptive 
data compression. It supports any 
mixture of asynchronous, bisyn­
chronous and HDLC protocols and is 
transparent to network operation. 
Prices range from $40,000 to 
$80,000, depending on configura-

\)\,S-2 tion. Codex Corp., Mansfield, 
Mass. Circle No 222 

Drawyo~rown 
comparisons. 

Our printers will do anything to illustrate a 
point. Pie charts, bar charts, maps, 3-dimensional 
representations-you name it. 

Printronix is the only printer in its class that 
also produces high quality alphanumeric 
printing, OCR and machine-scannable labels, 
variable-size characters and multi-part special 
forms. 

For the complete picture on graphics ca pa- PRI NlRQN IX 
bility, call (714) 549-7700 or write Printronix Inc., 
17421 Derian Ave., P.O. Box 19559, Irvine, CA 92713. It's simple, to be reliable. 
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accessories 
and supplies 
Antistatic mats 
reduce malfunctions 

These antistatic mats prevent 
static-related equipment malfunc­
tions, such as memory loss and 
alterations, video wipeout, word­
processing carriage-return errors 
and unwanted start-ups and 
shutdowns. The grounded mats 
reduce charges in less than 1 sec. 
and work at any humidity level. 
Prices for a 5- x 4-ft. chair mat 
start at $123.50. Uarco Computer 
Supplies, DeKalb, Ill. 

Circle No 223 
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BYTE..Jor the Serious 
Microcomputer User. 

Do you use a personal computer for 
business or pleasure? If so, join the over 
one-quarter million professionals, begin­
ners, engineers. and business people who 
get the latest microcomputer information 
in BYTE. 

bases. word processing, speech synthesis, 
new integrated circuits, new software for 
engineering, business and fun. plus do-it­
yourself projects of all kinds. 

With a circulation of 170.000 and a 
total readership of 320.000. BYTE is the 
world's largest computer magazine. Each 
month's issue brings you the latest about 
graphics, mass storage, personal data 

And if you are in the market for hard­
ware or software, our new expanded prod­
uct review section gives you the unbiased 
facts. 

So, if you are serious about micro­
computing, get serious about BYTE. 

Mcalail·1ucsotuopoll-~eeor rB~~Su~;;:~;~P~~B:~;M;i:~;-~088;6----, E ~Tl® 
ff' Please enter my subscription for: I 1 lw small systems journal 

800-258-5485 
Fill in and mail the coupon 
today. Read your first copy of 
Jl.YTE. II it is everything 
you expected. honor our invoice. 
If it isn't. just write ··c.ncer · 
on the invoice and mail it 
back. You won't be billed and 
the first issue is yours at no 
charge. 

~'i~ 
1tn1~ 

" 0 One year $19 (12 issues) 0 TWO years $34 0 Three years $49 r 
0 Check enclosed entitles me to 13 issues for price of 12 (North America only) ~ 
0 Bill Visa 0 Bill Master Charge 0 Bill me (North America only) f 

°' Oo 
CardNumber _________ _ Expiration -------- ~ 

.,---------------- ~----------~ 
Signature Name (please print) g 
-Ad-dr-.,.---------------------~3 

a 
City State/Province/Country Code "' 

~· 
Foreign Rates (To expedite service, please remit in U.S. Funds) 
D Canada or Mexico D One year $21 ( 12 issues) D Two years $38 D Three years $55 
D Europe, one year (air delivered) $43 

©BYTE Publications. Inc. 
1981 

D All other countries, one year (surface delivered) $35. Air delivery available on request. 
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New Pralluals 

memories 

Dynamic RAM board has 
300-nsec. access time 

This Multibus-compatible board 
allows a user to add 32K to 128K 
bytes of dynamic RAM to an existing 
system. Parity checking generates 
an interrupt if any single-bit 
memory error occurs. The board 
has a 300-nsec. access time with a 
16M-byte address capacity. Prices 
range from $700 for a 32K-byte 
board to $1775 for a 128K-byte 

version in quantities of 10 to 24. 
Central Data Corp., Champaign, 
Ill. Circle No 224 

CMOS RAM board supports 
26-bit addressing 

The BP-0220 CMOS RAM board 
features a 17K-byte read/write 
memory, eight sockets for 2716 or 
2732 EPROMs, EPROM address 
decoding via bipolar fusible link 
PROMS and support for 16- and 
20-bit addressing. It also provides 
Ale low-line input and 5V power fail 
detection. NEC Microcomputers, 
Inc., Wellesley, Mass . 

Circle No 225 

MOS memory for LSl-11 
has 450-nsec. cycle time 

This MOS memory board for 
LSl-11 µcs features on-board 
refresh, parity and battery backup. 
It provides as much as 128K bytes of 

Don't get held up 
changing labels. 

Now you don't have to wait for an outside vendor 
to p rint your machine-scannable labels. Produce your 
own labels. immediately, on a Printronix printer. 

Ours is the only printer in its class that can pro­
duce labels using a w ide variety of character sizes 
and styles. And can easily save you 5C1l/o on pro­
duction costs. 

Whatever your graphics and pnnt1ng needs. 

make a change for the better. Ca ll (714) 549-7700, PRINTRQNIX 
or w rite Printronix Inc.. 17421 Derian Ave .. P. O. Box 
19559, !Nine. CA 92713. It's simple, to be reliable. 
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storage on a dual-height card. Read 
and write access times are 140 and 
100 nsec., respectively, and cycle 
time is 450 nsec. Price is $1300, with 
OEM discounts available. Cambex 
Corp. , Waltham, Mass. 

Circle No 226 

RAM expansion boards 
offer error correction 

The BLC-8064 family of RAM 
expansion boards is available with 
parity-error detection or ECC, 
which can correct 1-bit errors and 
detect 2-bit errors. The boards have 
16K to 64K bytes of RAM in 16K-byte 
increments. The BLC-8064 family 
sells for $1033 to $2496 in 100-unit 
quantities. National Semiconduc­
tor, Santa Clara, Calif. 

Circle No 227 

Memory and 1/0 board 
increases program storage 

The iSBC 108 A and 116A combina­
tion memory and 1/0 expansion 
boards contain BK bytes and 16K 
bytes of RAM, respectively, sockets 
for as much as 32K bytes of EPROM, 
48 programmable 1/0 lines, a 
programmable 1/0 port with RS232C 
drivers and receivers, eight 
interrupt-request lines and a 
1-msec. real-time clock. In single­
unit quantities, the iSBC 108A and 
116A sell for $980 and $1185, 
respectively. Intel Corp., Hills-
boro, Ore. Circle No 228 
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~e7~~r down in 128 line segments until ~e get to cursor} 

PERQ - A Landmark Computer System 

A Time Sharing Alternative 
PERQ provides all the benefits of a time shared mainframe 

cost per user, each user ge~s a very s;:>owe~ful CP.U, a mini~um 
virtual address space, a high resolution video display with f 
large capacity rigid disk-- integrated into \' complete system. r 
response time, unaffected by other users load. System rellat 
workstation does not affect other users. 
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PERQ FEATURES: 

Microprogrammable CPU 
32-bit Virtual Address 
256K-byte memory 
12 Megabyte disk 
768x 1024 Raster Display 
Keyboard and Tablet 
1 0 Mbit/Sec Net"1ork 
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PERQ. High Resolution. 
And all the power you need. 

That's what you get with PERO, Three 
Rivers' revolutionary , complete single­
user computer system. 

PERO gives you an 8W' x 11 " vertically 
oriented screen that's flicker-free. 
The display isn 't interlaced - all 
1024 lines are refreshed 60 times per 
second . So PERO can display multiple 
fonts, proportional spaced text and 
graphics in a black-on-white, high­
resolution presentation . 

PERO is all the power you need. 

PERO provides you with a complete 
single-user system - all the 
processor, display, disk and memory 
one person needs, sitting right at his 
desk. And because PERO 
workstations provide complete 
computing resources on a per-person 
basis, installations can be expanded 
incrementally. PER O's Packet Stream 
Local Network interconnects PERO 
systems in a distributed processing 
environment, allowing processor-to­
processor communication at 10 
megabits per second over a single 
coaxial cable. 

PERO is more powerful than any 
current microprocessor-based system 

PERO's CPU is a Three Rivers­
designed, sophisticated, 
microprogrammed minicomputer 
which directly executes Pascal P­
Code at up to 1 million P-Codes per 
second. A 32-bit virtual address means 
that very large programs can execute 
with ease. Even PERO's operating 
system is written in Pascal , the front­
runner in high-level languages for 
structured programming. 

ES\ Three 

'?. JJ ~puter 
CIRCLE NO. 123 ON INQUIRY CARD 

PERO is leading the revolution against 
the mainframe. 

Across America, PERO is 
revolutionizing the way work gets 
done - because it provides all the 
benefits of a time-shared mainframe 
without any of the drawbacks. 

OEMs who need low-cost, highly 
flexible computing systems are 
choosing PERO for CAD/CAM 
workstations, phototypeset 
applications, business systems and 
office automation applications. 

Engineers and scientists are using 
PERO to provide all the facilities 
of a good timesharing system, 
plus uniform response time, 
incremental expandability and 
high reliability which a timesharing 
system cannot provide. 

Government agencies see PERO as an 
ideal way to provide computing 
resources in command and control 
situations, analysis and in R&D. 

Join the revolution. And find out more 
about what PERO can do for you . 

Three Rivers Computer Corporation 
720 Gross Street 
Pittsburgh, Pennsylvania 15224 

412/621-6250 



Today's 
Smallest 
Impact 
Printer 
Leads a 
Double 
Life ... 

Stand our DMPT-3 Miniature Alphanumeric Printer upright for "first 
line down" data printing , or flip it for "first line up" text. Either way, 
it not only packs double printing versatility, it comes with its own 
controller. So you can put it's 120 cps, 20-column capability to work 
alone as a basic OEM printer, or with its own microprocessor inter­
face and power supply as part of a system. And for more choice, 
even use it with either parallel or serial ASCII input, at speeds as 
fast as 1200 baud . 

Whichever life the DMPT-3 leads, it keeps your costs down by 
printing by impact on ordinary adding machine rolls . Saves time by 
eliminating ribbons . Saves problems, with our unique print-head in 
5x7 dot matrix design.See for yourself; call or write for details today. 

mm PRACTICAL 
AUTOMATION, INC. 
Trap Falls Road, Shelton , Conn. 06484/Tel : (203) 929-5381 
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Get your com~uter output 
in one form. Or another. 

Printronix printers not only print. they prepare 
forms for everything from invoices to labels. 

And our printers finish the job. filling in the 
blanks as the forms are being printed. 

In fact Printronix printers give you the 
same high quality in graphics and forms as 
in classic alphanumeric printing. 

To see your output in completed form. cal l 
(714) 549-7700, or write Printronix Inc.. 17421 
Derian Ave .. PO. Box 19559, /Nine. CA 92713. PRINTRONIX 

It's simple, to be reliable. 
CIRCLE N0.125 ON INQUIRY CARD 
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design aids 

Development board 
fits into one slot 

The STD Proto/System develop­
ment board contains the STD bus 
decode logic, data 1/0 buffer logic 
and space for six 14-pin and 18 
16-pin (or equivalent mix) low­
profile IC sockets. The wire-wrap 
posts are located on the component 
side of the board. The board 
requires a 1/2-in. card-file space and 
can be inserted directly into the STD 
bus system. The device sells for 
$85.20. Drum Systems, Monterey, 
Calif. Circle No 273 

Motorola introduces CMOS 
µp development system 

The MEX146805 µp development 
system adapts existing EXORciser 
and EXORterm equipment to 
systems based on the vendor's CMOS 
MC146805E2 µp. The system gives 
real-time emulation of the 
MC146805E2 and enables a user to 
run multiple processors in the 
target system, with the debug 
function limited to one processor at 
a time. Price, in quantities of one to 
five, is $3000. Motorola Semicon­
ductor Products, Inc., Phoenix, 
Ariz. Circle No 274 

AMI introduces 
PROM programmer 

The Ariel universal PROM 
programmer and ROM simulator 
programs any 256- to 128K-bit MOS 
EPROM. The unit includes RS232C 
and TTY interfaces, a hexidecimal 
keypad and push buttons to control 
resetting, loading RAM from a 
master EPROM, verifying RAM 
contents against a master and 
programming a copy EPROM or 
verifying its contents. The Ariel 
sells for $2195 in single-unit 
quantities. American Microsys­
tems, Inc., Santa Clara, Calif. 

Circle No 275 
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"WITH THE UCSD p-SYSTEM: 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH:' 

~ .: : l ' • ' • 

• <; ._ I' • I " ' f" •• " 

~ .. ~ • " 7 .. ' • • 

- l .. ,. .. • ; ... ~ ~ • -

"' 

HARRY BLAKESLEE, President, Denver Software 

0 ur business is bigger and 
better than ever. 
A lot of the credit for that 

goes to the UCSD p-System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System-like our 
financial management package-and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p-System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice-UCSD Pascal,™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor­
row. With the microcomputer 
software that goes from "A"_ to "Z:' 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 

~CQJCS[f ~~C={] 
mlCROSYSTems 
R SUBSIDIARY OF SOFTECH 

For the software that's going places. 
9494 Black Mountain Road, San Diego, 

CA 92126. (714) 578-6105 
UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. TWX: 910-335-1594 
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New, from the 
makers of D MAX/16™ 

The single-board, 
16-line ABLE DH/DM™ 
that enhances 
any UNIBUS 
system with 
DH-performance 
at DZ-prices. 

Two years ago, we broke new ground with our 
DMAX/16'" , the original alternative to the DEC 
DHll. DMAX cut the space requirements from 
nine slots to three and became an immediate 
worldwide success. Now we've come up 
with something even better. This time it's 
ABLE DH/DM '" , an alternative that 
achieves the optimum cluster size-16 ,,,t~~~:=:::;::::!::~--, 
lines with modem control on a single 
board. You can compare price, or you can 
compare throughput. Either way, ABLE DH/DM'" 
beats everything in its class. No one else comes close. 

The ABLE DH/DM'" is today's answer to VAX 
system needs for DMA communications multi­
plexing and serves all standard UNIBUS systems 
equally well. Each 16-line ABLE DH/DM '" installs 
in any standard hex-width slot at only one unit bus 
load and is DHll compatible to the diagnostic level. 
Just plug it in and see it run - up to 19.2K baud 
using only half the UNIBUS bandwidth of a 
DEC DHll. 

Key ABLE DH/DM'" features include on-board 
diagnostics with LED display, modem control on 

all lines, improved 
on-board silo depth 
and variable 
PROM set for 
proprietary OEM 
applications. 

Keep up with 

ABLE and optimize your VAX, PDP-11 or System 20. 
Write or call today for details on our full line of 
UNIBUS-compatible special-memory, general­
purpose and data-communications products. 

~., ~ i ~ ~~ the computer experts 
ABLE COMPUTER, 1751 Langley Avenue, Irvine, 
California 92714. (714) 979-7030. TWX 910-595-1729 ACT IRIN. 

ABLE COMPUTER-EUROPE, 74/76 Northbrook Street, 
Newbury, Berkshire, England RG13 lAE. (0635) 32125. 
TELEX 848507 HJULPHG. 
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Our LSl-11 * compatible memory 
systems come with built-in ECC (Error 
Checking and Correction) circuitry. So you 
don't have to worry about expensive service 
calls, or strained relations with customers. 
Our 2,500 ECC systems in the field have a 
proven MTBF in excess of 15 years. 

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

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

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

So if you're an OEM and you don 't want 
to worry about costly service calls, find out 
about our add-in reliability and relax. Con­
tact PEBX toll-free today at (800) 538-3112, 
(in California (408) 866-7838), for full infor­
mation on how you 
can get the best 
LSI-11 compatible 
memories available 
today. 

JPCilPX<o 
501 Vandel l Way 

Cam pbell, CA 95008 
(408) 866·7838 

Finally:LSl-11 Compalible memories wilh ECC. 

*LS l -11 is a registered trademark of Digital Equ ipment Corporation. 
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MTI stocb 'em all 
for faster delivery. 
No hidden charges. Prices include delivery. 

Ask about our"QED" discounts. 
VISA and MasterCard orders accepted. 

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

VTl00 ••••..•••••• $1695 $92 $90 $85 
VT132 •••••.••••••. 2295 110 105 100 
ADM-3A ..••••••••• • 55 45 40 
ADM-3A+ •••••••.•. • 65 60 55 
ADM-31 •.•.•.••.••. • 75 70 65 
ADM-42 •.•..••••••• • 100 90 85 
1410 (Hazeltine) 825 50 45 40 
1420 .•••..••••••.••••• 895 60 55 50 

1421 •••••·•·•••· •• •• •• 895 60 55 50 
1500 ••••••••.••••..•.. 1045 70 65 60 
1510 •••····•··•·••••• 1145 75 70 65 
1520 •••••••••·•••· •·· 1395 90 85 80 
1552 •••••••••••••·•·• 1350 85 80 75 

300 BAUD TELEPRINTERS 
LA34-DA ..•....•... 1045 55 50 45 
LA34-AA •.••••••... 1295 66 61 55 
LA36 .••••••••••...•• N.A. 95 90 85 
Teletype 4310 •••• 1085 60 55 50 
Teletype4320 .... 1225 65 60 52 
Diablo 1640AO 3085 145 135 125 
Diablo 1640KSR3285 160 150 135 
Diablo 1650RO 3185 150 140 130 
Diablo 1650KSA3385 185 175 165 
Diablo 630R0 .... 2295 125 120 115 
Tl 743 •••.•.••••...... 1190 65 60 55 
Tl 745 .•.••........... 1585 78 73 68 
Tl 763 .•••••••.••••.•• 2690 115 110 105 
Tl 765 .•••••..•.•.... .2895 130 125 120 
(600 baud) 
Tl 825R0 .•.•••••.•. 1565 75 70 65 
Tl 825KSR ••••••.•. 1645 85 BO 75 
Tl 825RO Pkg.. •• 1750 85 BO 75 
Tl 825KSR Pkg. 1895 98 95 B5 

1200 BAUD TELEPRINTERS 
LA120.AA •..••.. 2410 135 125 110 
LAlB0 •••.•........•. 2195 115 110 99 
Tl 783 ••.••••........ 1745 95 90 B5 
Tl 7B5 ...••.•..••••.• 2395 130 125 120 
Tl 7B7 ••. •• .... .••.•. 2B45 155 145 135 
Tl 810RO •...••..• 1BOO 105 90 B5 
TIBlOROPkg .... 2047 115 110 105 
Tl 820KSR .•.••••• 1895 95 90 85 
Tl B20RO ......... 1B95 90 B5 BO 
Tl B20KSR Pkg. 1995 105 100 95 
Tl 820AO Pkg. 2047 95 90 B5 
(2400 baud) I 
Dataprod. M200 2595 150 135 125 

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

ACOUSTIC COUPLERS 
A/J A242-A -······ 242 15 
A/J 247 .........•..•. 315 15 
A/J AD342 ..•...... 395 20 
A/J 1234 (Vadicl 895 50 
A/J 1245 ........... . 695 45 

MODEMS 

13 12 
14 13 
18 16 
45 40 
40 35 

GDC 103A3 •.•••.•. 3951 25 24 23 
G DC 2025/T •.•.••.• 565 42 41 40 
GDC 212-A ••..••••. 850 50 45 40 
A/ J 1256 (Vadicl B25 50 45 40 

CASSETTE STORAGE SYSTEMS 
Techtran 816 .•••. 1050 70 65 60 
Techtran 817 ...•. 1295 80 75 70 
Techtran 818 ..••• 1795 105 95 85 
Techtran 822 .•••. 2295 140 130 120 
MFE 5000 •••••.••• 1495 100 95 90 

FLOPPY DISK SYSTEMS 
Techtran 950 .... 13951100 90 85 
Techtran951. .•• 1995 125 115 105 
• Please call for quote. 

Applications Specialists & Distributors 
Great Neck New York/Cleveland Ohio 

N.Y. : 516/ 482-3500 & 212/895-7177 
800/ 645-8016. Ohio: 116/ 464-61>~8 
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interactive terminals 

Computek introduces 
intelligent terminal 

The Z80A-based Display 8 
user-programmable intelligent ter­
minal includes as much as 16K bytes 
of EPROM or ROM, a lK-byte static 
RAM scratchpad and 64K bytes of 
dynamic RAM. Other features 
include a 12-in., 25-line x 80-
character CRT, two serial r/o ports 
and an s100 bus adapter. Single-unit 
prices range from $2700 to $3900, 
depending on configuration. Com­
pute k, Inc., Burlington, Mass. 

Circle No 232 

Desk-top terminal 
is NCR compatible 

The model 304 N CRT terminal, a 
plug-compatible replacement for 
NCR 796-301 and 796-101 units , 
comes in two configurations: the 
0304-N desk-top model with a 
standard keyboard and the 1304-N 
executive version with the key­
board in a pull-out drawer. The 
unit , which operates at data 
transmission rates as high as 19,200 
baud, includes a communications­
testing mode. The 304-N sells for 
$2600, with quantity discounts 
available. Informer, Inc., Los 
Angeles, Calif. Circle No 233 

Mobile terminal sends 
two-way messages 

The KDT-240 keyboard display 
terminal for use with FM two-way 
radio communications in vehicles 
sends messages to or accesses 
remote computers. Push-button 
status and message transmissions 
eliminate routine voice messages. A 

visual alphanumeric keyboard 
transmits text that appears on a 
shielded display. Automatic channel 
sensing reduces the number of 
garbled messages caused by two or 
more simultaneous message trans­
missions. Motorola, Inc., Schaum­
burg, Ill. Circle No 234 

ZSO-based terminal 
has sealed keyboard 

This Z80-based desk-top terminal 
for industrial or general-purpose 
use has a sealed keyboard that 
prevents entry of airborne and 
liquid contaminants. The terminal is 
tested under water pressure and 
can withstand ambient tempera­
tures as low as 50°C. The unit has 
96K bytes of RAM, BK bytes of 
EPROM, four serial ports and two 
parallel ports. Xycom, Inc., Saline, 
Mich. Circle No 235 

Video terminal 
emulates DEC machines 

Compatible with Digital Equip­
ment Corp.'s VT132, VTlOO and 
VT52 terminals, the model 3132 
video terminal incorporates a 
nonglare screen; numeric/special 
function keypad; reverse video, 
blinking, bold enhancement and 
underlining attributes; and text­
edi ting by character or line, 
protected data fields and block or 
interactive data-transfer capabili­
ties. The model 3132 sells for $1995 
in single-unit quantities, with 
volume discounts available. Cobar, 
Inc. Fullerton, Calif. 

Circle No 236 
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Remex IJual Head 
Floppy Disk ·ves. 

Remex RFD40CXJ 
Dual Head Flexible 
Disk Drive 

No Extravagant Claims. 
just Performance. 

Remex RFD2000 Single Head Flexible Disk Drive 

,---------------------------
E C II 0 Co Po t·o 1733 East Alton Street 

X- e - r ra I n Post Office Box Cl9533 

REMEX DIVISION Irvine, California 92713 
(714) 957-0039 
TWX: 910/595-1715 

For fast response information on Remex Flexible Disk 
Products attach business card or write: 

Name. ________ Title. _______ _ 

Company ________________ _ 

Address ________________ _ 

City· ________ State __ Zip·-----

Write or Call for Specifications and Delivery. Phone: _________________ _ 

CIRCLE NO. 130 ON INQUIRY CARD 
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NEW . . . . 
DISC • TAPE • SYSTEMS 

From 

OMNI 
QUALITY • SUPPORT • VALUE 

AVAILABLE NOW! 

Exclusively for IEEE 
S-100 Bus. Includes cable, 
peripheral , controller, manual 1 year warranty. 
Enclosure or power supply optional. 

OMNI DISC® 
WINCHESTER FIXED DISK 

WDS551 5MB 51 / 4" $2295 
WDS811 10MB 8" $2595 

WDS821 20MB 8" $2895 

WDS831 30MB 8" $3195 

WDS841 40MB 8" $3495 

WDS1429 29MB 14" $3395 

WDS1458 58MB 14" $3995 

CARTRIDGE DISK 

CDS112 10MB 2315 F.L. $5995 
CDS 114 10MB 5440 T.L. $5995 
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RTS100 

RTS100 

CTS110 

CTS120 

OMNITAPE ® 
MAGNETIC TAPE 

IBM 1/ 2" Reel to Reel Autoload. 
1600bpi, 25/ 1001ps $4795 
47MB 112·· Streamer, Autoload 
1600 bpi , 25/ 100 1ps $4795 
lOMB 1/ 4" Cartridge 
Streamer $2095 
20MB 1I 4·· Cartridge 
Streamer 52495 
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APPLE APPLE APPLE 

MTSA10 
MTSA20 

10MB Streamer 
20MB Streamer 

$2195 
$2495 
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( OMNISYSTEMS' 

OMNIMAX® Q 
A unique OMNIXPANDABLE System I 

ZSOA, 64K & up, 5", 8", 14" storage options, popular 
operating systems 

1143 Series start at 
5" storage 11 x 14 x 13 

1227 Series start at 
8" storage 12 x 22 x 27 

..... $3995 

53995 

Terminal(s), Printer(s) , or Applications quoted 
separately 

214 
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OEM /Dealer Discounts ~ 
Enjoy promotional pricing above now! 
Call or write : 

OMNI COMPUTER CORPORATION 
National Marketing Centre 

32124 Paseo Adelanto 
San Juan Capistrano, Ca 92675 

714 - 661-6664 

New Pr1dua11 

interactive terminals 
Ramtek announces 
color graphics terminal 

The RM-6212 color graphics 
terminal for business graphics, 
management information systems, 
CAD/CAM and educational applica­
tions connects to any host computer 
using an RS232C interface. The unit 
has 640- x 480-pixel resolution, 
capacity to display as many as 16 
colors from a palette of '64, 32K 
bytes of ROM/PROM and 16K bytes of 
RAM. The RM-6212 sells for $16,000. 
Ramtek Corp., Santa Clara, Calif. 

Circle No 237 

Hand-held terminal 
communicates over phones 

This hand-held, portable data 
terminal, based on the vendor's 
LK-3000 personal computer, uses 
interchangeable modules to commu­
nicate with any computer via an 
RS232 interface. Other modules 
transform the unit into a language 
translator, filing system, calculator 
or programmable electronic note 
pad. The LK-3000 with communica­
tions module and acoustic coupler 
sells for $525. Nixdorf Computer 
Personal Systems, Inc., Burling­
ton, Mass. Circle No 238 

Intermediate terminal 
has ergonomic design 

The µp-based ADM-32 terminal 
has an ergonomically designed 
housing, including a detachable 
keyboard and a tilted screen. Other 

features include two 1920-character 
pages of memory; function keys; 
editing capabilities; block mode 
transmission; reduced intensity, 
blinking, blanking, reverse video 
and underlining; business graphics; 
a numeric keypad; full- or 
half-duplex conversation modes; 
self-test; and typewriter tab stops. 
Lear Siegler, Inc., Anaheim, Calif. 

Circle No 239 

Braegen terminal 
emulates VT100 

The BT-100 video display terminal 
provides DEC VT 100 emulation, 
double-sized and reverse-video 
characters, 80 or 132 characters per 
line, split-screen and smooth­
scrolling capabilities, blinking, 
underline and dual-intensity charac­
ters, transmission speeds as high as 
19,200 baud and a full-duplex, 
asynchronous communications line. 
The BT-100 sells for $1995, in 
single-unit quantities, with volume 
discounts available. Braegen Corp., 
Anaheim, Calif. Circle No 240 

Video display terminal 
has non-glare display 

The Dialogue 80 buffered CRT 
terminal includes a non-glare 
128-character display. The unit also 
incorporates an RS232C asynchro­
nous interface, a serial interface and 
20 user-programmable functions, 
including consonants, screen for­
mats or command sequences. The 
Dialogue so is priced at $1149 in 
single-unit quantities. Ampex 
Corp., El Segundo, Calif. 

Circle No 241 
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BOEING BOUGHT OUR 
FIRST 32-BIT COMPUTER. 

SIGHT UNSEEN. 
Nobody buys the first of anything. 
So whatever possessed Boeing to take 

the first ECLIPSE MV/8000™ com­
puter off our production line? 

They believed we'd deliver what we 
said we would. Because we always had. 

In this 
case we told 
them we'd 
deliver a 32-
bit system un­
like any other 
on the market. 

One with 
the reliability of 
VLSI program 
array logic tech­
nology. A ma­
chine bandwidth 
2-4 times faster 
than the nearest 
virtual memory competi­
tion. And a separate diagnostic 
processor with the most advanced hard­
ware protection you can get. And the 
hardware features on this state-of-the-art­
system supported by software. On the day 
of delivery. (Something some computer 
companies never get done.) 

Which was precisely what they 
needed to work with the ECLIPSE® sys­
tems supporting development of the flight 
control/avionic systems for their new 757 
and 767 airplanes. The first integrated 
avionic systems built around digital tech­
nology for commercial applications. 

As it turned out, their MV/8000 sys­
tem arrived ahead of schedule. Got up and 
running ahead of schedule. And from day 
one, has lived up to their expectations. 

We tell you this story to point out that 
in an industry 

noted for aban­
doning its cus­
tomers with 
every advance 
in technology, 
we have con­
tinued to take 
care of our own. 

So much so 
that you can run 
your NOVA® 
and ECLIPSE 
code on our latest, 
state-of-the-art 
MV/8000 system. 

This is not 
meaningless gen­
erosity on our 

part. It is a business 
decision. The one upon which this company 
was founded. 

If you would like detailed information 
about our new MV/8000 system, call your 
local Data General sales office. Or write us 
at MSC 228, 4400 Computer Drive, 
Westboro, MA 01580. 

And should that information tempt 
you to buy an MV/8000 system, there is 
one more thing we would like to point out. 

You will not be the first. 

~•Data General 
We take care of our own. 
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II•• Praduals 

interactive terminals 

Teleray model 100 is 
VT100 emulator 

The model 100 terminal, which is 
code- and performance-compatible 
with Digital Equipment Corp. 's 
VTlOO, features nonvolatile, pro-

grammable function memory, an 
RS232 peripheral port with pro­
grammable data rates, two pro­
grammable smooth scroll rates , four 
character widths and line­
monitoring. The model 100 sells for 
$1790, with quantity discounts 
available. Teleray, Minneapolis, 
Minn. Circle No 242 

Perkin-Elmer terminal 
has three modes 

The µp-based model 5508 block 
mode/editing video display terminal 
has three modes for conversational 
timesharing, transaction processing 
and text manipulation or software 
development. The unit features an 
83-key keyboard with multifunction 

------------------------------. numeric pad and four to eight 
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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: No 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. 

CIRCLE NO. 136 ON INQUIRY CARD 

program function keys, an ASCII 
serial printer port, "XON/XOFF" host 
control over terminal block trans­
missions and field attributes for half 
intensity, blink, non-display and 
protected. The terminal is priced at 
$1189, with quantity discounts 
available. Perkin-Elmer Corp., 
Flanders, N.J. Circle No 243 

Dumb terminal provides 
visual attributes 

The ADM-5 dumb terminal console 
provides visual attributes, editing 
capabilities and a gated extension 
port. The unit displays 1920 
characters in an so-character x 
24-line format. The terminal 
operates asynchronously in half- or 
full-duplex modes at data rates from 
75 to 19.2K bps. The unit is 
software- and hardware-compatible 
with popular ASCII computers, 
offering switch-selectable 20-mA 
current loop and EIA standard 
RS232C interfaces. The ADM-5 sells 
for $995. Lear Siegler, Inc., 
Anaheim, Calif. Circle No 244 

Model 4420 terminal 
has three-screen memory 

The model 4420 buffered key­
board display terminal provides 
character or block transmission, 
speeds as high as 9600 bps, a 
three-screen memory, a buffered 
printer port, full editing and 
formatting capabilities, keyboard­
se lectable options, cursor XY 

addressing and readout, program- • 
mable PF keys, destructive scrolling 
and built-in diagnostics. The 4420 
sells for $3824. Teletype Corp., 
Skokie, Ill. Circle No 245 
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Just when you thought you were totally confused 
by all the "smart" computer terminals on the market, 
Lear Siegler eliminates the confusion by bringing you 
exactly what you need. 

IT™-the Intermediate Terminal™video display 
from Lear Siegler. 

IT compresses the broad spectrum of ''smart" 
terminals into ITself. Now, 
when you're looking for a ter­
minal that isn't too smart but 
isn't too dumb either; IT is 
perfect for the job. 

And IT is completely self­
contained, with full editing, 
formatting and protected 
field capabilities. 

With IT you get two pages of memory (a total of 
48 display lines). A complete range of visual attributes. 
Blinking. Blanking. Reverse video. Reduced intensity 
with protected fields. And underlining. 

Plus, you also get upper / lower case. A high 
resolution monitor. Built-in numeric keypad. Function 
keys. Full or half duplex. Conversation or block mode 

transmission. Modifiable 
personality. And optional 
business graphics. 

And, best of all, you get 
the same high standards 
and solid workmanship that 
made the Lear Siegler Dumb 
Terminal® video display 
a legend in its own time. 

I~ LEAR SIEGLER, INC. ~I DATA PRODUCTS DIVISION 

IT, the Intermediate Terminal 
from Lear Siegler. 

Lear Siegler. lnc./Data Products Division, 714 North Brookhurst Street. Anaheim, CA 92803 800/854-3805. In California 7141774-1010. 
TWX: 910-591-1157. Telex: 65-5444. Regional Sales Offices: · San Francisco 408/263-0506 • Los Angeles 213/454-9941 • Chicago 3121279-5250 

• Houston 7131780-2585 • Phtladelphia 215/245-1520 • New York 212/594-6762 • Beston 617/423-1510 • Washington, D.C. 301/459·1826 
• England (04867) 80666. 

IT'~ Intermediate Terminal'" and Dumb Terminal " are trademarks of Lear Siegler, Inc. 

CIRCLE NO. 137 ON INQUIRY CARD 
MINI-MICRO SYSTEMS/February 1981 217 



1 
A 

IT 

OF GUTS 
TO PAY 
$1 

-

FORA ~·­DISKETIE{7" 
DRM. 

But if your system is ready for the 2\.-2 Mbyte floppy 
today not next year-and, if you need access speeds at 
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. 

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 2\.-2 
Mbytes of formatted and removable data storage. And 
using high accuracy, "big disk" voice coil positioning, 
the 299B seeks data at a rate of 76 tracks in only 100 ms 
(including settle) with virtually no media wear. It's the 
worlds fastest floppy. 

Microprocessor Controlled and Autoloading PerSci's supe­
rior patented read/write electronics allow the 299B to 
read all double density codes without (as well as with) 
write precompensation. Only PerSci and IBM can do it­
so 20 interchange is assured. Diskette autoload on the 

""" 299B eliminates destructive media I "hubbing;' simplifies operation and, allows 
~ 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. 

Somebody once said you get what you pay for. He 
probably owned a PerSci. Now, we'd like to talk to you. 
PerSci, Inc. , 12210 Nebraska Avenue, W. Los Angeles, 
California 90025. (213) 820-7613. 

'''In OEM Quantities 

Peripherals a 
Generation Ahead. 
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10 intelligent hard disc and LSl·11 DISC CONTROLLER, 
magnetic tape controllers Model DO 100, interfaces 2.5, 5, 10 
offer LS1·11: 11/2, 11/23, ••• or 20 MB cartridge and fixed platter 
and PDP·11* single quad slot drives in combinations to 80 MB 
compatibility with up to 60% power saving. • RKV·11/RK05* emulator• handles front load (2315) and/or 

Only DILOG (Distributed Logic Corporation) exclusive top load (5440} drives• automatic power fail/power down 
automated design, common proprietary architecture and media protection• RT-11/RSX-11 compatible . 
sophisticated bipolar µPs give you• all single board quad LSl-11 EMULATING MASS STORAGE 
size products requiring no external power or chassis ... CONTROLLER, Model DO 202. Cost effective interface of 
just a cable to connect the drive . . . you don 't need anything two 8and/or14-inch Winchesters, SMD or CMD hard disc 
else• high reliability• automated self-test including data drives without changing controller .. . 8 to 300 MB capacity 
base protect feature and indicator. And at cost savings of • RP emulator• automatic media flaw compensation. 
50% or more. PDP·11 MAGNETIC TAPE CONTROLLER, Model 

LSl·11 MAGNETIC TAPE CONTROLLER, Model DU 120, emulates TM-11 and has same features as Model 
DO 120, interfaces 4 industry standard reel-to-reel drives DO 120 (LSI unit)• software compatible with RT-11 , RSX-11 , 
•emulates TM11 *•handles 7 and/or 9 track NRZI drives RSTS, IAS and MUMPS. 
to 112.5 ips •selectable DEC or IBM byte order formatting PDP·11 MAGNETIC TAPE COUPLER, Model 
•data error checking• RT-11/RSX-11 *compatible DU 130, offers features of Model DO 130 (LSI unit)• RT-11 , 
•extended addressing to 128K words. RSX-11 , RSTS, IAS and MUMPS software compatible. 

LSl·11 MAGNETIC TAPE COUPLER, Model DO PDP·11 DISC CONTROLLER, Model DU 100 includes 
130, interfaces dual density (NRZl/PE) formatted drives features of Model DO 100 (LSI unit)• RT-11 , RSX-11 , RSTS, 
•emulates TM11 • handles up to eight 9 track 800/1600 IAS and MUMPS compatible• emulates RK-11 . 
bpi industry standard drives at speeds from 12.5to125 ips PDP·11 EMULATING MASS STORAGE 
• " streamer" mode capability • software or switch selec- CONTROLLER, Model DU 202, offers same features as 
table density• RT-11/RSX-11 software compatibility. Model DO 202 (LSI unit). 

LSl·11 MASS STORAGE DISC CONTROLLER, Write or call for detailed product performance 
Model DO 200, interfaces any two SMD flat cable inter- "nformation, OEM quantity pricing, stock to 30 day 
face compatible hard disc drives for up to 500 MB ~-==;;.,;;, ""-~--~~=-delivery or warranty data on these DEC 11 
on-line storage • mix or match compatible compatible products . .. or several soon to be 
Winchester, SMD or CMD •variable sector ' announced new DILOG products. 
size• automatic media flaw compensation Distributed Logic Corp., 12800-0 Garden 
with bad sector flagging • optimized logical Grove Blvd., Garden Grove, CA 92643 
to physical unit mapping• implements Phone (714) 534-8950 
Winchester fixed head option. Telex: 681399 DI LOG GGVE 

LSl·11 SHUGART SA4000 
WINCHESTER DISC CONTROLLER, 
Model DO 201, emulates DEC RK* 
•runs drivers under RT-11 and 
RSX-11M* systems 
• compatible 
with 14.5 MB SA4004 or 29 MB 
SA4008 drives • automatic 
media flaw compensation. 

"Trademark Digital Equipment Corp. 

MINI-MICRO SYSTEMS/February 1981 
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All DILOG µP Products 
are Low Power, Quad Size 
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llaw Pr•d•als 

disk/tape 
Floppy-disk system 
reads RX01 and RX02 

The RX03 floppy-disk system, 
which reads and writes Digital 
Equipment Corp. RXOl and RX02 
formatted floppy disks , has a 
storage capacity of lM byte per 
drive. The RX03 is available in a 
package containing two drives, a 
controller, 64K bytes of RAM, a 
DLVll RS232 port, hl;lrdware 
bootstrap and an LSI-11/2 CPU. The 
package sells for $6555 in 50-unit 
quantities. General Robotics 
Corp., Hartford, Wis. 

Circle No 246 

51/4-in. floppy 
stores 437K bytes 

The CDC 9409 double-sided 51/4-in. 
floppy-disk drive for word-

processing, small-business and 
personal computer systems pro­
vides storage capacities of 218K 
bytes (single density) or 437K bytes 
(double density). A band stepper 
mechanism provides head position­
ing. As many as four drives can be 
configured with one controller. 
Prices start at $225 in large 
quantities. Control Data Corp., 
Minneapolis, Minn. Circle No 247 

Portable recorder 
has 14 channels 

The Sabre 80 portable magnetic 
recorder has a coaxial reel drive 
transport and eight bidirectional 
tape speeds from 120 to 15116 ips. 
The unit also includes a choice of 
plug-in power supplies and direct 
bandwidth to 2 MHz or FM 
bandwidth . from DC to 500 kHz. 
Prices start at $18,500 for a V2-in., 

seven-channel I-band direct version, 
and $33,800 for a 1-in., 14-channel 
wideband FM model. Sangamo 
Data Recorders, Sarasota, Fla. 

Circle No 248 

Subsystem combines tape, 
Winchester, floppy 

The ASC8000-6S-MTU combines an 
8-in. lM- or 2M-byte floppy-disk 
drive, a 14.5M- to 58M-byte 
Winchester-disk drive and a 
17M-byte, V4-in. tape-cartridge 
drive. Other features of the 
Z80-based subsystem include tape 
initialization and disk-to-tape back­
up. A single-user version of the 
subsystem sells for $12,650 in 
single-unit quantities, with OEM 
discounts available. Altos Comput­
er Systems, San Jose, Calif. 

Circle No 249 

GET TBE FACTS 
ABOUT THE 
$10 BILLION 
MINI-MICRO 

COMPUTER MARKET 
Our Mini-Micro Computer Market 
Report is the industry's most com­
prehensive survey of past and pro­
jected purchases of minicomputers, 
microcomputers, and related 
peripherals. Both third-party OEM 
and end-user purchases . 

Published by 
MINI-MICRO SYSTEMS 

and DATAQUEST. 

See the lull-page ad in this issue 
for more information . 
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• (Nobody knows more about Colorgraphics) 

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-

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 

cop~·. write to Ramtek on your company's 
letterhead. 

Ramtek 
Our Experience Shows. 

resolution business graphics with stand-alone com put- REGIONAL OFFICES-Santa Clara, CA (408) 988-2211 . Los Angeles, CA 
ing, the Ramtek 6214 offers a complete system with floppy (714) 979-5351 , Albuquerque, NM (505) 884-3557, Dallas, TX (214) 422-2200. 

Houston, TX (713) 879-0861 , Chicago, IL (312) 397-2279, Seattle , WA (206) 838-5196, 
disk and UCSD Pascal '." Ramtek has a complete line Washington , o.c. (703)893-2020. Cleveland, OH (216) 464-4053, Boston, MA 
of colorgraphic and imaging products, including hard copy (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 
devices, monitors and colorgraphic printers. Plus a 31 (0)2968-5056. 
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New Pr1duc11 

disk/tape 
Militarized tape system 
stores 23M bits 

The SETS-1 tape system for 
severe-environment industrial, mili­
tary and aerospace applications 
meets MIL-E-16400, 5400 and 4158 
standards. The unit, which uses 
sealed, removable tape modules, 
can store 23M bits at 1600 bpi on 300 
ft. of l/4-in. magnetic tape. It can 
read and write bidirectionally with 
a 192K-bps transfer rate. Prices 
start at $7200. EMM Sesco, 
Chatsworth, Calif. Circle No 250 

13.4M-byte, %-in. tape cartridge. 
The subsystem consists of a ns-100 
controller, a 6400-bpi cartridge-tape 
drive and a rack- or table-mountable 
power supply. A rack-mounted 
version sells for $2100 in lots of 25. 
Alloy Engineering Co., Framing­
ham, Mass. Circle No 251 

are plug-compatible with all 
asynchronous RS232C equipment. 
The units can read, write and 
initialize IBM 3740 series-compatible 
disks and transfer data at speeds as 
high as 19,200 baud. The unit 
records data in EBCDIC; the 
communication code is ASCII. The 
model 7111 sells for $3295, the 
model 7112 FOR $3995. Dynalogic 
Corp., Ottawa, Canada. 

Cartridge tape 
backs Winchester 

Floppy subsystems are 
RS232C-compatible 

Circle No 252 

SEL introduces 
magnetic tape system 

The TIP (tape-interchange pack­
age), an s-100-compatible cartridge­
tape subsystem and software 
utility, transfers programs and data 
files from a Winchester disk to a 

The models 7111 and 7112 single­
and dual-floppy-disk subsystems 

This magnetic tape subsystem 
supports 125-ips tri-density mag­
netic tape drives with 800-, 1600-
and 6250-bpi recording in NRZI, PE 
and GCR formats. Price is $14,500, 
with OEM discounts available. 
Systems Engineering Laborato­
ries, Fort Lauderdale, Fla. 

Circle No 253 
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Corn · ·&iii~-,····,,.--·~ 
Reliabili~ 

Disk to disk 
backup • 

• Cii Honeywell Bull 

Bull Corporation of America 

Mail stat1on430 200Sr'11th Street Wal tham Mass 021S4. 
Tel (61/) 895.6020 

801 Mahler Roarl Suite D Burlingame CA 94010 
Tel (415) 692.5724. 
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WHEN YOU NEED 

DEC.·· 
TERMlNALS 

• VT·100 • VT·103 
• LAa4 e LA120 

e LA180 

PDP 11/03 
PDP 11/23 
SYSTEMS 

LSl/11 MODULES 
Demand . .. Delivery 

Demand . .. Dlscou nts 
Demand ... UNITRONIX 

Q lllllUllll 
CORPORATION 

(201) 874-8500 
198 Route 206 • Somerville, NJ 08876 

TELEX : 833184 

• • • • .. ' 
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More Valuable than Oil ... ? 
According to a leading 

financial journal, two major 
areas holding back the economic 
recovery of the United States 
are: the high cost of oil; and 
good software. There's not too 
much POINT 4 can do about 
the first, but when it comes to 
good software ... that's another 
story. 

For example, our IRIS 
Operating System, with over 
7000 successful installations, has 
become rhe world's leading 
independently-supplied 
Interactive Multi-User 
Operating System for POINT 4 
and NOVA*-type 
minicomputers. IRIS supports 
multiple languages, including 
Business BASIC. It is a multi­
tasking system that supports 
time sharing and batch 
processing tasks. 

POINT 4 Data specializes in 
providing System Builders with 
fully integrated application 
software packages which can be 
easily adapted to customer 
requirements. MACS, our 
interactive, fully integrated 
Management, Accounting, and 

Control System is written in 
Business BASIC and designed 
to operate under IRIS. 

For Word Processing 
applications, POINT 4 Data 
offers STYLUS, an easy, cost­
efficient way to add multi-user, 
multi-terminals, shared-logic 
word processing to POINT 4 or 
NOVA-type computers using 
IRIS. 

The READINET Project 
Control System was designed 
for utilization in complex 
projects typical of the 
Construction, Aerospace, 
Government, and R&D 
industries. It combines 
interactive computing techniques 
with PERT/CPM time, cost, 
and resource allocation analysis. 
READINET allows the project 
manager to plan the project, 
optimize the critical parameters 
within a set of constraints, and 
then monitor performance until 
the project is successfully 
completed. 

But perhaps most valuable of 
all ... POINT 4 Data offers 
FORCE, an applications 
program generator that allows 

the system designer to specify 
screen layouts, file formats, data 
elements, etc. Fully coded, 
commented and documented 
programs are then automatically 
generated by the computer itself 
... sometimes in 1/ lOOth the 
time needed for manual 
programming. 

Good software can be more 
valuable than oil...at POINT 4 
Data, we're doing our part to 
help the economy, you can do 
yours by calling (714) 754-4114, 
or write: 

POINT~~ 
DATA CORPORATION 

2569 McCabe Way 
Irvine, Calif. 92714 

~-
The Partnership Company 
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DCA protects your initial investment in statistical multiplexors with the lowest­
cost network growth in the industry. So you can start with a small datacomm 
network today, and expand or modify it to meet your needs tomorrow. 

Our System 115 statistical multiplexor can be 
used in point-to-point networks to support from 2 
to 32 asynchronous terminals at a remote site. 
DCA:s statistical multiplexing assures excellent 
response time, character transparency and error­
free transmission. 

HOST 
CPU 

DCA:s multipoint multiplexing configuration serves a number of 
remote terminal locations with just a single telephone line, for 
substantial savings in phone-line and hardware 
costs. DCA users have benefited from multipoint 
multiplexing since January 1979. 

DEC 
HOST 

115 
DCA point-to-point networks support 
from 2 to 32 ports. Our System 105 
supports from 2 to 8 ports. 

DCA:s System 205 is a statistical multiplexor 
designed for DEC UNIBUS* -based computers. 
The 205 requires only one UNIBUS slot to emu­
late up to 16 DEC DZ11 modules and a 128-port 

DCA"s multipoint multiplexing permits severa l 
remote locations to share a single phone line. 

stat mux. This greatly lowers hardware costs and improves response time 
as well. 

Because of DCA:s unique modular design, all of the above networks could 
easily expand into larger, more powerful networks. As the master network 
processor, System 355 gives terminal users access to any host computer 
anywhere in the network. In addition, the 355 sup-
ports up to 126 ports, 62 of which can be high­
speed synchronous trunk links. Several 355's can 
be combined to greatly expand this support. Fea­
tures include port contention, switching, unlimited 
routing, X.25 support and a wide array 
of network management tools. 

Total system access and unlimited net­
work growth at very low cost- that's 

c:!c:CI --
the DCA advantage. For 
complete information, 
call or write for our 
16-page brochure. 
'TM Digital Equipment Corporation 

DEC 
HOST 

HOST 
CPU 

.___ ___ __, 

dc:::ct 
205 

Complete system compatibility allows DCA 
networks to grow without growing obsolete. 

HOST 
CPU 

fo~~~~J5D Digital Communications Associates, Inc. Dept. MM 1, 135 Technology Park/Atlanta, Norcross, GA 30092 404/ 448-1400 
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Ten years ago , OATALEASE was a pioneer in 
leasing small systems . Times have changed . 
Today , DATALEASE is known throughout the 
industry as the ·· DEC Specialists ·· DATA­
LEASE has evolved into a multi -million dollar 
systems house selling a complete line of 
DEC* and DEC compatible hardware. 

LOOK FOR YOURSELF .. . 

TERMINALS 
e VT 100* 
•VT 132* 
• LA 34* 
• LA 36* 
e LA 120* 

Along with our almost unlimited supply of 
DEC terminals . DATALEASE can lease or sell 
you a system in a variety of configurations to 
meet your specific needs . 

SYSTEMS 
• PDP-11 /23* 
• PDP-11/34* 
e PDP· 11 I 44 * 
• PDP-11 /70* 
• VAX* 

If you ' re thinking of adding stoRige to your 
existing system, first consider our line of disk 
subsystems, drives, and controllers . 

DISK SUBSYSTEMS 
• DM11/80 

RM02* 80MB Equiv . 
• DM?0/80 

RM02* BOMB Equiv. IF.iiF=~ 
• DM11/300 

RM04 * 300MB Equiv. 
e DM?0/300 

RM05* 300MB Equiv. 
• DMW/160 

RM80* 160MB Equiv. 
• And a complete line of DEC disks 

DATALEASE has a competent staff of sales 
engineers and support personnel to aid 
our customers every step of the way , from 
equipment selection through installation and 
acceptance. 

Whether you require one terminal or fifty , a 
complete system or a peripheral , contact 
DATALEASE. Join the thousands of satisfied 
customers who look to DATALEASE to meet 
their DEC and DEC compatible hardware 
requirements . 

~Bl!R 
2770 East Regal Park Drive • Anaheim, CA 92806 

800 854-0350 
(Calif. 71 4 632-6986) TLX 692439 

·Registered Trademarks of Digital Equipment Corporation 
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disk/tape 
8-in. floppy is 
TRS-80 compatible 

The Maxi-Disk 8-in. floppy-disk 
drives are compatible with the 
TRS-80 model II and functionally 
identical to Radio Shack expansion 
drives. The drives are self­
contained and can be inserted and 
removed without disturbing other 
drives. Three drives take up half 
the space of Radio Shack's 
three-drive box. The drives sell for 
$845. A three-drive cable is $60. 
Parasitic Engineering Inc., Oak­
land, Calif. Circ le No 254 

Read/write cassette terminal 
is NCR-compatible 

The 5450XL NCR-compatible 
cassette terminal stores as much as 
IM byte of data on a 450-ft. tape, 
and reads and writes records as 
long as 1024 bytes. Other features 
include remote-control binary and 
true edit operations and the ability 
to insert a record-end message on 
tape. Single-unit price is $2245, 
with OEM discounts available. MFE 
Corp., Salem, N.H. Circle No 255 

Cartridge tape drives 
provide Winchester backup 

The "Sidewinder" series of 1/4-in. 
streaming cartridge-tape drives for 
Winchester-disk drive backup has a 
recording density of 8000 bpi and 
recording speeds of 30 and 90 ips. 
The drives are available in !OM- and 
20M-byte capacities and have an 
optional µp-based controller. Prices 
range from $469 to $954, with OEM 
discounts available. Archive Corp., 
Costa Mesa, Calif. Circle No 256 

DEC introduces 
disk-storage unit 

The RP20 1.2G-byte disk-storage 
unit for the DECsystem- IO and -20 
provides more than 469M bytes of 
formatted storage. As many as four 
RP20 disk units can be attached to 

an RPT20 subsystem. The RPT20 
subsystem with one RP20 disk unit 
is priced at $140,000. Additional 
RP20 disk units are priced at 
$49,000. Digital Equipment Corp., 
Maynard, Mass. Circle No 257 

Fixed module drive 
stores 675M bytes 

The CDC 9775 675M-byte fixed 
module drive, which is interface­
compatible with storage module 
drives, operates at a 1.2M-byte-per­
sec. transfer rate. The drive 
operates at densities of 6495 bpi and 
662 tpi. Average data access time is 
25 msec. The CDC 9775 is priced at 
$15, 155 in OEM quantities. Control 
Data Corp., Minneapolis, Minn. 

Circle No 258 

Hard-disk units are 
1-, 2- or 3-platter 

The 1250 and 1260 series 8-in. 
hard-disk subsystems are available 
in one-, two- or three-platter 
configurations with unformatted 
storage of as much as 8.91M, 26. 73M 
and 44. 56M bytes, respectively. 
Power supply options include 50-, or 
60-HZ AC at 115, 215 or 230V. In 
100-unit OEM quantities, the 1250 
models sell for $2675, $2810 and 
$3125, and the 1260 series sell for 
$2954, $3089 and $3404. Micropolis 
Corp., Canoga, Calif. 

Circle No 259 

Disk drive 
replaces CDC9766 

The DM-9300AQ disk drive uses 
Control Data Corp. 9883-91 type 20 
surface disk packs and is plug­
compatible with computers and 
controllers using a CDC model 9766. 
Data can be written by either the 
Ampex disk drive or a CDC drive 
and be read by the other unit. 
Features include an SMD-compatible 
interface and a single-port, daisy­
chain interface. The DM-9300AQ is 
priced at $10,000 in small OEM 
quantities. Ampex Corp., El 
Segundo, Calif. Circle No 260 
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Your 
RM02 
RP06 
Etnulation 

• SMD interface for 67 or 256 Mbyte drives 
• Microprocessor-controlled with internal self-test 

•Transparent ECC with LED error message display 
•On-board connectors cable directly to four drives 

• low IC density ensures cooler, more reliable operation 
•Easily installed in any two PDP-11 SPC backplane slots for full DEC* compatibility 

•Cost savings of 50% compared to RM02 or RP06 when configured into disc subsystem 

PM-DS02D (RM02 emulation) 
Plessey's PM-DS02D disc subsystem con­
sists of the PM-DC1102 controller and 
one 67 Mbyte PM-DD11 /80 SMD drive 
that has a proven history of reliability and 
data integrity. The PM-DS02D subsystem 
provides complete software and media 
compatibility with DEC's RH11 /RM02 
subsystem. The PM-DC1102, in this con­
figuration, can directly support four 67 
Mbyte disc drives for a total system capac­

ity of 268 Mbytes. Disc pack files created on either the PM-DS02D 
or the DEC RM02 can be used interchangeably . 

-Plessey Peripheral Systems 

PM-DS06E (RP06 emulation) 
The PM-DS06E consists of the PM-DCl 102 disc controller and one 
256 Mbyte PM-DDl 1 /300 SMD disc pack drive with cables. The 
PM-DS06E provides for expanded capa­
city RP06 emulation (256 instead of 176 
Mbytes) and, by use of minor software 
patches, is compatible with RSTS*/ 
RSX 11 M • system software and diagnos­
tics for DEC's RP06 disc subsystem. Up 
to four 256 Mbyte PM -DD11/300 disc 
drives may be cabled directly to the con­
troller for a maximum system capacity 
in excess of 1000 Mbytes. 

*Trademark of Digital Equipment Corporation 

1691 Browning Avenue 
Irvine, CA. 92714 

Toll Free Tele : 1-800-422-4217 
In Calif : 1-800-854-3581 

·· · ~·•*********************************************************************************************************************** 

E Please send me further information on Plessey's: MMS 2/81 E 
• * 
: D PM -DC1102 D PM-DS02D D PM-DS06E E 
! Name Titl e ! 
* * 
: Company : 
! Street City State Zip E 
! Plessey Peripheral Systems, Attn : Marketing Department, 1691 Browning, Irvine, CA 92714 E 
******************************************************••·······~····························································· 



IT'S RELIABLE .. . 
IT'S REMOVABLE ... . 

D''S SIJPEllWINCHESrER! 

228 

Superwinchester offers 
fixed disk drive tech­
nology plus a built-in , 
removable 16 mega­
byte disk cartridge. 
Plus 16, 48 or 80 mega-
bytes of fixed Winchester storage. 

It's faster than competitive 
drives. Two, independent head 
positioners improve access per­
formance by eliminating time 
consuming seek delays when 
transferring data between the fixed 
and removable media. 

With the "Independent Seek" 
option, unique to the Ampex 

drive system, throughput is further 
improved by allowing the head 
positioners to seek different cyl­
inders simultaneously. The result: 
A cost-effective solution for opti­
mizing subsystem performance. 

But that's not all. There's an 
industry-standard plug-compatible 

AMPEX 

SMD/ CMD interface 
that allows for easy 
daisy-chain expansion 
of up to 8 drives. 

The Ampex 
Superwinchester 

DFR-900 Series provides the fea­
tures demanded by today's 
market . It has self-test and status 
monitoring, remote power sequen­
cing and much, much more. 

For the whole incredible story, 
call Gary Owen at 213 / 640-0150. 
Or write to him at Ampex Memory 
Products, 200 N. Nash Street, 
El Segundo, CA 90245. 

©1981 Ampex 

MAKES THE DIFFERENCE. 
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random 
Focuses on A 
Winchester Disks, ~ 
Floppy Disks and W 
Tape Drives: 1._. 
Published by • ~ 
Roman l':. 
Associates W"' 
International. -• 

:I 
"!: NEW -• OEM 

MONTHLY 
NEWSLETTER 

The computer industry's first 
and original technical in-depth 
review, 1 2 pages monthly , of 
OEM magnetic memory pro­
ducts, markets, technologies, 
trends and strategies in : 

• Winchester Disk Drives 
• Removable Disk Drives 
• Floppy Disk Drives 
•Streamer Tape Drives 
• Magnetic Recording Media 
• Drive Controllers 
• New Technologies 
• Market Forecasts, Trends 

NO-RISK CHARTER 
SUBSCRIPTION OFFER 
Please enter my charter subscription 
for one year to : 
Random Access International 
Circulation Department MMS2 
P.O. Box U 
Fremont, California 94537 
(415) 794-0857, TWX (910) 370-7457 

NAME 

TITLE 

COMPANY 

TELEPHONE 

ADDRESS 

CITY 

STATE ZIP 

COUNTRY 

0 My check s enclosed for $195 ($200 1f we 
bill you ) $200 1s a special ~harter subsc:r1p 
t1on rate regular rate 15 $240 

0 My check 1s enclosed for $219 (Overseas 
Air Mail ) 

D Please 8111 me on P 0 Number 

D Please send me a sample copy of RA1 lor 
evaluation fno obligation) 
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lie• lallware 

ISA program 
verifies spelling 

Spellguard checks spelling in 
documents prepared with word 
processors and text editors; a 
10,000-word document (20 pages) 
can be checked in less than 1 min. 
The package is supplied with a 
user-expandable dictionary contain­
ing 20,000 common English words. 
The program runs on computers 
using the CP/M operating system . 
The program can create multiple, 
personalized dictionaries in any 
language using a Roman alphabet. 
Price is $295. Innovative Software 
Applications, Menlo Park, Calif. 

Circle No 261 

Plessey announces 
word-processing program 

With the PWS-1 word-processing 
system, formatting commands 
determine spacing, margins, page 
length, tabulation, indentation, 
justification and hyphenation. Copy 
format can be changed as copy is 
being entered or after entry is 
complete. Using a list-processing 
feature, the program can sort and 
merge a list of names and addresses 
into the appropriate business letter 
to create individualized correspon­
dence for mailings. Single-unit price 
is approximately $2300. Plessey 
Peripheral Systems, Irvine, Calif. 

Circle No 262 

Cross-assembler accepts 
Motorola mnemonics 

The XASM6800 MACRO cross­
as sem bl er implements algebraic 
notation, block-structured code, 
IF-THEN-ELSE, support for modular 
construction of programs, 255-
character names and assembly-time 
relocation. The package accepts 
standard Motorola mnemonics 
executes on 8080 or Z80 CPIM 

systems and generates code for the 
6800 and 6801 families. The $150 
package includes a license, a 
manual, XASM6800 cross-assembler, 
MACRO source code, a utility 

program and a sample memory 
diagnostic program in XASM6800 
source code. Succinct Systems, 
Santa Cruz, Calif. Circle No 263 

SOFTWARE BRIEFS 
Mini-Micro Systems receives 

dozens of news releases each week 
about new software products that 
may not warrant the detail included 
in the foregoing New Software sec­
tion . Nevertheless , we don 't want to 
deny readers the opportunity to get 
more information about the latest 
software developments. Toward 
that end , we offer the following 
brief entries, compiled and edited 
by Malcolm L. Stiefel , contributing 
editor. 

GRAPHICS. Vector Automation, Inc., 
Baltimore, Md. , announces a graphics 
programming system for its Graph­
icus-ao intelligent terminal. Circle No 
362 ... Harris Corp., Fort Lauderdale, 
Fla., introduces a finite-element-ana­
lysis package for its line of super­
minicomputers. Circle No 363 ... 
Hewlett Packard, Palo Alto, Calif., un­
veils a graphics-enhanced version of 
the Visicalc program, for manipulat­
ing numbers in tables, for its HP·85 
personal computer, Circle No 362, and 
a graphics application package for 
analyzing mass spectrometer data 
that runs on its HP·264B terminal , Circle 
No 365 . .. Andromeda Systems Inc., 
Canoga Park, Calif., offers graphics 
hard-copy routines for the DEC LSl -11 
and PDP-11 computers, with output on 
the vendor's DP9500 and 9501 printers. 
Circle No 366 . . . Science Acces­
sories Corp., Southport, Conn., re­
leases PROM-resident data-transform­
ation programs for its GP·Series 6 
digitizers. Circle No 367 . . . Inter­
active Microwave, Inc., State Collage, 
Pa., provides curve-fitting routines , 
Circle No 368, and plotting routines, 
Circle No 369, both for the Apple 11 

computer . . . Compact Engineering, 
Inc., Palo Alto, Calif. , brings out a 
package for computer-aided design of 
microwave circuits, for in-house or 
time·sharing use. Circle No 370 
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THE GRAPHIC SYSTEM DESIGNED 
FOR ONE APPLICATION. YOURSI 
If you need high resolution 
(1280 x 1024) for CAD/CAM ... 
17 million colors and 256 gray 
shades for imaging ... high speed 
line drawing for seismology and 
simulation ... special symbols and 
alphanumerics for process control 
... high speed data transfers for 
command and control ... scrolling 
capability for data logging ... 
and flicker-free viewing ... then 
you've found your system. 

You get all the graphics capabil­
ity you need ... and you don't 
have to buy more than you need ... 

MINI-M ICRO SYSTEMS/February 1981 

with Genisco's GCT-3000 raster 
graphic display systems. Only 
GCT-3000 has the unique modu­
lar design which lets you expand 
the capabilities of a basic four 
board system with a variety of 
optional modules, devices and 
software. Create low, medium 
or high resolution, monochrome 
or color, highly interactive or 
display only. Add high speed 
graphics manipulation and sim­
plify applications programming 
with Genisco's package of Fortran­
callable subroutines. No matter 
how simple or state-of-the-art 
your system, you'll get the best 

CIRCLE NO. 152 ON INQUIRY CARD 

price/performance character­
istics available. 

And you get all the advan­
tages of raster scan technology. 

Don't settle for a compromise. 
Call or write for a demonstration 
of Genisco's GCT-3000. We'll show 
you the system we've designed 
for you. Genisco Computers. 
3545 Cadillac Ave., Costa Mesa, 
CA 92626. (714) 556-4916. 
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Winchester. The new Ball Centennial Series 
offers more reliable Winchester drives with lower parts count. 
simplified head/disk assemblies, and the precision of true linear 
motor actuators. Our first two Winchester 14-inch drives offer 
capacities of 90 and 158 megabytes. Future upgrades will 
double those capacities to help you meet growing storage 
req uirements. 

Removable. Ball backs up Winchester with a 
compatible family of SMD / Trident-type removable storage 
modules in SO, 80, IOO and 160 megabyte capacities. All moving 
parts in actuator and disk pack are sealed to maintain a clean 
environment. Constant voltage power supply prevents pre­
mature component failures and recording errors produced by 
line variations. Deck plate, logic and power chassis butterfly 

open from top and sides for faster servicing. 

860 E Arques Avenue . Sunnyvale. CA 94086, US A , Telephone (408) 733·6700 
Ball Technical Products Group U.K 20 0Kford Road , Newbury, Berkshire. England . Telephone (0635) 307·70 
Bait GmbH Offenbach Main . Ludw1gstrasse 18. West Germany, Telephone 611 817 041 

Controllers. Ball controllers for PDP-IL Nova 
and other popular computers complete your data storage system. 
Each controller directs up to FOUR Ball Winchester or SMD­
type drives in any combination. Controller features include 
ECC. overlapped and implied seeks. sector interleaving, multiple 
sector transfers, offset and strobe, bad sector flagging, and write 
protect. 

Custom data storage systems. 
Using a special bus structure or operating 
system? Ball can develop, build and support 
custom data storage configurations to 
match your special requirements. 

Meet the family Circle our reader's 
service number for more information. 

Batt. Where quality has been a 
tradition for 100 years. 
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Booklet details 
LSl-11 µc 

Digital Equipment Corp. 's LSI-11 
µcs are detailed in a catalog. The 
36-page, illustrated booklet also 
covers DEC-compatible hardware 
and systems . The publication 
discusses word processing, time 
sharing, COBOL, Pascal, DBL and 
financial and integration services. 
Compu Mart Corp., Cambridge, 
Mass. Circle No 264 

Pamphlet details 
strip chart recorders 

The 790 series miniature potenti­
ometric recorders are detailed in a 
pamphlet. The four-page, illustrat­
ed publication describes the 
systems' plug-in range cards, 
overlapping channels, 100-mm. 
calibrated scales and 12 selectable 
chart speeds. The bulletin also lists 
applications, option information and 
specifications. International Prod­
u cts & Technologies, Willow 
Grove, Pa. Circle No 265 

Data sheet features 
PDP-11 tape controller 

The TC-131 single-board, dual­
density magnetic-tape controller, 
intended for use with PDP-11 
computers, is detailed in a data 
sheet . The illustrated bulletin 
describes the system's 33-word data 
buffer and command set. The 
catalog also covers options and 
ordering information. Western 
Peripherals, Tustin, Calif. 

Circle No 266 

Booklet describes 
PROM programmer 

The M980 universal PROM pro­
grammer is described in a brochure. 
The 32-page publication covers 
more than 500 MOS, bipolar, FPLAs, 
PA Ls and other programmable 
devices. The booklet, which 
contains diagrams and charts, 
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details the systems' buffer memory, 
format variety and interface 
selection. The brochure also lists 
applications, warranty information 
and prices. Pro-Log Corp., Monte­
rey, Calif. Circle No 267 

Pamphlet features 
serial printer 

The APP-20 serial alpha-thermal 
printer is described in a brochure. 
The seven-page publication details 
electrical and mechanical parame­
ters, two-wire interfacing and 
timing, 1/0 connections and input 
data coding. The brochure also 
includes block diagrams and 
technical notes and lists applica­
tions, options and sales offices. 
Date l-I ntersil, Mansfield, Mass. 

Circle No 268 

Catalog lists 
equipment for rent 

A line of data-processing periph­
erals, desk-top computers and 
telecommunications equipment for 
rent is described in a catalog. The 
illustrated publication covers acous­
tic couplers, modems and accesso­
ries, graphic and interactive CRTs, 
multiplexers, data concentrators, 
printers and store-and-forward 
devices. The catalog also lists 

II•• Li1era1are 

computer response time/use moni­
tors, data-test monitors and 
protocol monitors. Leasamet ric , 
Inc., Foster City, Calif. 

Circle No 269 

Thin-film resistors 
featured in catalog 

A line of thin-flim resistor 
networks is described in a catalog. 
The bulletin discusses the 694 
mini-DIP for use with analog circuits 
and the 698 16-pin DIP and 699 
14-pin DIP for high-speed converter 
products. The catalog details 
environmental, mechanical and 
electrical specifications, critical 
parameters of ratio matching, 
tempco tracking and absolute 
resistance accuracies . Beckman 
Instruments, Inc., Fullerton, Calif. 

Circle No 270 

Bulletin explains 
resistor network 

A line of hermetically sealed SIP 
precision thin-film resistor net­
works is detailed in a data sheet. 
The bulletin describes the network's 
standard absolute and ratio toler­
ances, multilevel detector and 
bilateral current source. The data 
sheet also includes an outline 
drawing, time/stability graphs and 
circuit diagrams. E lectro F ilms 
Inc., Warwick, R.I. Circle No 271 

Pamphlet examines 
voltage regulators 

The series 710, 810 and 820 
voltage regulators are detailed in a 
brochure. The pamphlet describes 
the systems' proprietary electronic 
control and sensing package. The 
booklet also explains the theory of 
operation, terminology and single­
and three-phase applications. The 
brochure includes ordering informa­
tion, diagrams, charts and photos. 
Staco E n ergy Products Co. , 
Dayton, Ohio. Circle No 272 
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The World's Largest, Best-Attended Electronics Manufacturing Exposition 

nepcan 
Ille st 

Conference I Exhibition 

Plus the 

semiconductor 
symposium & exh1b1ts 

hybrid 
microelectronics 
symposium & exh1b1ts 

FEBRUARY 24-26, 1981 Anaheim Convention Center, California 

COMPUTER ENGINEERS: 
The latest equipment, 
components and technology 
on review to help you 
design, manufacture and 
test a better product 

Plan NOW to Partic ipate 
SUPPLIERS: For information on exhibiting, 

telephone (312) 263-4866, or write The 
Kiver Organization, 222 W. Adams St. , 
Chicago, IL 60606. Telex 256148 

SHOW VISITORS: 
Use the coupon below 

SPONSORED BY 
Electronic Packaging and Production magazine 

Semiconductor International magazine 
The International Electronics Packaging Society 

American Society for Quality Control , 
Electronics Division 

The California Circuits Association 
The Arizona Printed Circuits Association 

ORGANIZED BY 

The 
Kiver Organization 

222 W. Adams Street , Chicago , Illinois 60606 
(312) 263-4866 Telex 256148 

(Ki A Cahners Exposition Group Company 

OVER 1,400 DISPLAYS 
including a separate area on the exhibit floor 
devoted exclusively to the 

"Electronics Testing Center " 

PRODUCTIVE TECHNICAL PROGRAM 
PWB Fabrication/ Production 
Artwork Design & Generation , Etching , Screen 
Printing , Cleaning (aqueous and solvent) , Materials 
(flex circuits and multilayers) 

Hybrid Microelectronics and Semiconductor 
Processing 
Vacuum Deposition , Laminar Flow, Wafer 
Processing , Micro Lithography, Laser Trimming 
and Marking 

Automated Assembly/ Packaging 
Component Insertion Machinery, Soldering , 
Component Trimmers , Lead Cutters, Connector 
Technology 

Electronic Testing 
ATE Systems 
Wire Harness Cable Testers , QC/ QA Inspection , 
Microcircuit IC Testing 
Management Workshop 
" Managing Human Resources " 

r-----------------, 
1 FREE ADMISSION 1 
: TO THE EXHIBITION : 
I I 

: SAVE $10°0 : 
I I 
I Bring this coupon to Registration I 
I Desks at NEPCON WEST '81 I 

: (Make copies for your associates) G : 

------------------· CIRCLE NO. 155 ON INQUIRY CARD 
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Two expositions that 
lead you to improved 
electronic manufacturing 
efficiency. 

The Exhibition 
Stressing the 

fabrication, assembly, 
production and testing of 

PWB/ PCBs, Multi-Layers and 
Microelectronic Devices, these 
exhibitions feature the nation's 

outstanding suppliers . For the latest 
cost-saving manufacturing 

machinery, equipment, tools, 
hardware, supplies, materials, and 

test instruments, be sure to see the 
175+ displays and exhibits . 

The Conference 
Among the timely topics presented by 
industry leaders a re : 
PWB chemical processes, materials, 
assembly, repair; soldering materials 
and techniques; connections and inter­
connections; fiber optics applications; 
hybrid technology. 
Testing: Bare-board, in-circuit , 
functional . 
Each program is a technological 
" bonanza" relating specifically to 
improved productivity. 

Plan now to attend! 

April 1 & 2, 1981 April 15 & 16, 1981 
Market Hall , Dallas, Texas Sheraton Twin-Towers, 

Orlando, Florida 

ORGANIZED BY Industrial & Scientific Conference Management, Inc. 
222 W. Adams Street, Chicago, IL 60606 
(312) 263-4866 Telex 256148 

r----------------------1 I Industrial & Scientific Conference Management, Inc. I 
I 222 W. Adams St ., Chicago, IL 60606 I 
I I am interested in D ATTENDING D EXHI BITING I 

D Sou hwesl Pr•n JC cu1 & M1 o ile• r n s E 1 A' 

I D Southeast Printed C1~cu1•s & M croelectro:i1cs Expo 81 I 
I I 

Title---------------------
Company __________________ ~ 

Address ___________________ _ 

City ___________ State ___ ,Zip ____ _ 

I 
I 
I 
I 
I 

Telephone ( ) I 
iiii;l;r;i....,_ ;,c;..., ____________ co.'.: T~ ~u~ ~R ~U~S~C~E:.. - - - - - - - - - - - .:. J 
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In one day ... in your city . .. in England, 
Germany, The Netherlands, France and 
Italy . .. You can get a close-up view of 
the latest in computer and peripheral 
equipment from 30 of the world's lead­
ing manufacturers. It's all there at the 
Invitational Computer Conference, the 
only international seminar/ display 
designed specifically to meet the require­
ments of the quantity user. 

The unique Invitational Computer 
Conference one-day seminar/ displays 
have proven extremely effective and 
popular with OEMs for the past eight 
years in the United States. Now, the 
series is extended to promote the 
exchange of technological advances 
between the computer communities 
of the world. 

Attendance at the ICCs is by invita­
tion only. So, if you are a manufacturer 
of computer equipment, integrator of 

computer 
equipment 
into systems for 
resale, or volume user, the Invitational 
Computer Conference is for you. Don't 
miss the opportunity to attend when the 
ICC is in your region. Invitations are 
available from participating companies 
or the ICC sponsor. 

The schedule for the 1981 Interna­
tional Series is: 
London, England March 17, 1981 
Munich, W. Germany March 24, 1981 
Frankfurt, 

W. Germany March 26, 1981 
Amsterdam, 

The Netherlands November 5, 1981 

Paris, France 
Milan, Italy 

November 12, 1981 
November 17, 1981 

companies which will 
be participating in the 

International Series will be: 
Century Data Systems, Charles River 
Data Systems, Cipher Data Products, 
Control Data Corp., Dataram, Genisco 
Computers, International Memories, 
Inc., Lear Siegler, MOB Systems, 
MFE Corp., Monolithic Systems, Perkin­
Elmer, Priam Corpora ti on, Printronix, 
Remex, Rianda Electronics, Tektronix . 

For further information contact: 
B.J. Johnson & Associates, Inc. 
2503 Eastbluff Drive, Suite #203 
Newport Beach, California 92660 U.S.A . 
(714) 644-6037 
Telex: 678401 (TAB IRIN) 

Interco 
14 Petersham Road 

Richmond , Surrey TWlO 6UW England 
Tel.: 01-948 3ill Telex: 21120 (!BC1196) 

The Invitational Computer Conference International Series 
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WHERE BUSINESS 
TALKS TO BUSINESS 

"One Day" 
California Computer 
Shows 

Norm De Nardi's OEM and end­
user California Computer Shows ... 
extending the limits of information 
between exhibitor and 
prospect...under one roof, in a 
highly charged, professional 
environment. In just one day, 
1 p.m. to 7 p.m., as an exhibitor 
your company reaches more key 
decision makers. And that 
translates into lower costs of 
sales. As an attendee, you get a 
hands-on, buyer's eyeview of the 
latest in computer and computer 
peripheral products. 

CAN YOU AFFORD NOT TO 
BE THERE? 

Each show carefully focuses on 
a specific segment of the com­
puter equipment market. As an 
exhibitor, you are virtually 
guaranteed a prescreened, invited 
audience of qualified decision 
makers. And the attendee can get 
right to their product area of 
interest, too. 

The "One Day" California Com- ~ 
puter Shows cut the cost of ~ 
exhibiting and attending, effec-~ 
tively achieving the lowest-cost­
per-prospect contact. 

Firms typically exhibiting are 
Tektronix, AED, H-P, Control Data 
Corporation, Shugart, General 
Electric, Perkin Elmer, National 
Semiconductor, Xerox, Data 
General, Digital Equipment Corp., 
Mostek, Versatec, Lear-Siegler, 
Motorola, Data Products, Cen­
tronics, Intersil, Texas 
Instruments and Intel. 

"One Day" California Computer 
Shows - the best investment 
you '11 make in the future of your 
company. 
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"One Day" California 
Computer Shows. 

March 12, 1981 Inn at the Park 
Anaheim, CA 

April 23, 1981 Hyatt Hotel 
Palo Alto, CA 

CIRCLE NO. 158 ON INQUIRY CARD 

Norm De Nardi 
Enterprises 
95 Main Street, Los Altos, CA 94022, 
(415) 941-8440. 

Invitations are available from par­
ticipating firms, or NDN Enter­
prises. Call or write today for 
information. 
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About the $10 billion* minicomputer and microcomputer market 
The ninth annual 1980 Mini-Micro Computer Market Report gives you the facts . It is 
the industry's most comprehensive survey covering past purchases and projected 
purchases in 22 separate categories including minicomputers, microcomputers, tape 
and disk drives, CRT terminals, printers, modems, and related equipment. For OE Ms 
and end-users. 

State-of-the-industry 
If you are marketing to the minicomputer and microcomputer market, the 1980 Mini­
Micro Computer Market Report is must reading . It gives you key market trends in each 
and every product category. With it, you can 
• determine competitive positions • identify the major criteria used by 
• evaluate current market shares purchasers to evaluate suppliers 
• determine projected changes in • identify applications trends 

market shares • analyze industry or product growth 
• identify emerging industry growth areas trends to better plan marketing directions 

Most Extensive Data Base 
The 1980 Mini-Micro Computer Report, compiled in 
conjunction with the computer industry's leading 
independent research firm , Dataquest, is based on 
responses received from more than 11 ,000 Mini-Micro 
Systems readers. Covered by the report are Third-party 
OEMs such as systems integrators, specialized 
system OEMs and, software houses and services. 
Also covered are the sophisticated end-users , 
located at large corporations with volume 
requirements , at EDP sites where mini­
computers interface with mainframes, and in 
scientific and engineering areas. The report lists 
OEM and end-user buying plans separately. 

To get the facts about the $10,000 ,000,000 minicomputer and 
microcomputer market, order your copy of the 1980 Mini-Micro Computer 
Market Report today. 

-Projections based on statistics compiled for the 1980 Mini-Micro Computer Market Report. 

ga ~!~!":,!~era Sgslems 
221 Columbus Avenue, Boston, MA 02116 
(61 7) 536-7780 

Regional Sales Offices: 
Boston (617) 536-7780 
New Jersey (201) 625-9225 
Chicago (312) 654-2390 

Denver 
Orange County 
Los Angeles 
San Francisco 

(303) 388-4511 
(714) 851-9422 
(213) 933-9525 
(408) 243-8838 

I want the facts about the $10 billion minicomputer and microcomputer market. 

D Send me my copy of the 1980 Mini-Micro Computer Report. 
___ Check is enclosed for $495 .00 

___ Purchase order for $495 .00 is enclosed 
D Have your regional sales manager call me 

Name 

Title 

Company 

Address ---------------------------- -­

City _ _ _______________ State ____ Zip Code, ____ _ 

Telephone ________ _ 



llassllied Ids - ·-

SOFTWARE 

TI990 
FINANCIAL CONTROL 

SOFTWARE 
ANSI 74 COBOL 

•Payables• Receivables 
• General Ledger• Payroll 
• Order Processing 
•Inventory Control 
Comprehensive interactive, 

multi-terminal systems. 
Complete documentation. 

GREAT I.AKES~ 
INFORMATION SYSTEMS LTD. 

5 Research Drive 
Ann Arbor, Michigan 48103 

1313) 663-6402 

CIRCLE NO. 163 ON INQUIRY CARD 

Copy Deadline: Space 
reservations and adver­
tising copy must be re­
ceived by the 10th of the 
month preceding the 
issue date. Camera­
ready mechanicals for 
display ads must be re­
ceived by the 15th of the 
month preceding the is­
sue date. For example, to 
appear in the February is­
sue, copy must be re­
ceived by January 10; me­
chanicals by January 15. 

CP/M 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/o 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. 
$250 Source $75 Object 
Free brochure on other 8080/Z80 products 
(Utilities, Subroutines , Language Systems) 
Hawkeye Grafix Phone: 213/348-7909 
23914 Mobile• Canoga Park• 

._ _____ C,A2J,~~-----' 
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PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast. flexible . eff1c1ent. low-cost tool 
for managing pro1ects : if you need results in 
minutes instead of hours or days. you need 
MicroPERT (Im) 

MicroPERT (Im) Pro1ect 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 

............................. 
: MICROPROCESSOR SOFTWARE 
• 8048, Tt9900, 8080/8085, 6800, 6502, Z80, etc. 
• Fortran IV Microprocessor Cross Assemblers and 

Simulators for all computers. Over 250 installations 
• on 16-bit minis lo 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 con ta ct Microtec, 
• P.O. Box 60337, Sunnyvale, CA 94088. (408) 733·2919 . . ............................. 

IBM SERIES/1 
SOFTWARE PEOPLE 

Specialized design , programming , and consulting : 
contract or customized application & systems pro· 
gramming (EOX , PL/I , COBOL, MTM) . Series/ 1 
system interface (between MVS and EDX system) , 
MVS conversion consulting and programming , 
HASP or JES2 modification . 

~A~t,lnc. 
3770 E. Fisherville Q Q 
Downingtown , PA 19335 ~ 
Telephone: UU LJ 
(215) 269·9324 after 5:00 p .m. 269·8595 

This space should be 
working for you. 

For details call: Linda Lovett 
(61 7) 536-7780 

HARDWARE 

$94.20* 
Single Board Computer 

U.l 
.... ;~.--'a r ·•-, . -

. •••I 
1111 a •" 

' ' 
• iOO pltc9 PflCe, model MCl11 

6800 MPU , serlol 1/ 0 , porollel 1/0 , RAM , 
EROM, 44-pin 4W' x 61'\'' PCB 

EXPANSION MODULES 
RAM, ROM, CMOS RAM/ bollery, onolog 
1/ 0 , serial 1/ 0 , parallel 1/ 0, counler/ 
timer, 488 GPIB , EROM programmer , 
power foi l detect/ power on reset 

--r------, Wtnlek Corp 

"'I N 'I' E ·~ :~::;.!'i:~'.~NSI~~~. 
J17-742-8428 

CIRCLE NO. 165 ON INQUIRY CARD 

NEW SURPLUS EQUIPMENT 
• Tl printers, Model 743 KSR data terminals 

including RS232 communication cable, 
price $650. · 

• Intel computer cards , model SBC 80/ 10A, 
single board . price $350. 

• Intel computer cabinets, model SBC 660, 
includes 8·card slot rack , power sup· 
plies . 19·inch rack mount with front 
panel , price $1 ,000. 

• Intel 75 integrated circuits , B2 708 , 2C 417 , 
$8 each . 

Contact: Model Specialties Inc. 
300 East Oak St. 

Oak Creek, WI 53154 
Tel: (414) 674-5640 

Ask for Stan 

CIRCLE NO. 164 ON INQUIRY CARD 
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LSl-11 SYSTEMS 
Ready to Use 

TABLE TOP MODELS 
TT·1 TT-20 

LARGE DISK SYSTEM 
TT-160 

100% DEC System 
VT-103 
LSl-11/2 

VT-103 
LSl-11/23 

VT-100 
LSl-11/23 

64 KB Memory 
RX-02 1 MB Floppy 
4 Serial Lines 

256 KB Memory 
CADS 20 MB Winchester 
DEi Tape Backup 

256 KB Memory 
2 80 MB Storage Modules 
12 Serial Lines 

RT-11 8 Serial Lines RSX-11 M 
RSX-11M 

$ 9,500 $ 22,000 $ 38,000 
Configurations include: 

Fast delivery, Clabling , manuals , and media. 
Thirty day warranty. 

ADVANCED COMPUTER SYSTEMS, INC. 
250 Prospect Street 

Waltham, Massachusetts 02154 
617·894·3278 __ ........,,..__ __ .........., __ 

CIRCLE NO. 166 ON INQUIRY CARD 

TYPESET-8 AND EDUSYSTEMS USERS 
Would you believe there is now a solid state replacement for your 
RF08 Disk System. Throughput is said by users to be from 5 to 10 
times faster. Production time can make the expense worth the up­
grade. Only takes up 10 and 1/2" of rack space and needs little if any 
maintenance.The memory modules also may be used interchange­
ably with your PDP8-E as back-up modules. ONE-YEAR WARRANTY. 

DE08·256 ............... $13,500.00 

FEDERATED CONSULTANTS INC. 
1218 S. Ervay, Dallas, TX 75215 

Phone: Brier 214/428-5300 or 214/278-4031 

~------------------------------ ... CLASSIFIED ADVERTISING ORDER FORM 
Mini-Micro Systems ' classifieds reach more mini-micro people . 

Rates; $6U.OO 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.) 

Run this ad in (number issues) 
Ad size: col. wide by ____ inches deep. Under (category) 
Check enclosed for$ (Pre·paid orders only) 

Signature _______________________ _ 

Name ----------- Title ------------

Company __________ Telephone No. ________ _ 

Address ------------------------

City ________ State ______ _ Zip _______ _ 

MAIL TO: Linda L. Lovett, Classified Advertising, Mini-Micro Systems, 
221 Columbus Ave., Boston, MA 02116 

-------------------------------
MINI-MICRO SYSTEMS/February 1981 

Cahners Publishing 
Company 

Cahners Magazine Division 
publishes the following 
business magazines and 
directories: 
• Appliance Manufacturer 
• Brick & Clay Record 
• Building Design & 

Construction 
• Building Supply News 
• Ceramic Industry 
• Ceramic Data Book 
• Construction Equipment 
• Construction Equipment 

Maintenance 
• Design News 
• Design News Directories 
• EON 
• Electro-Optical Systems 

Design 
• Electronic Business 
• Electronic Packaging & 

Production 
• Foodservice Distribution 

Sales 
• Foodservice Equipment 

Specialist 
• Institutions 
• Mini-Micro Systems 
• Modern Materials Handling 
• Modern Railroads 
• Package Engineerfng 
• Plastics World 
• Professional Builder/ 

Apartment Business 
• Purchasing 
• Security Distributing & 

Marketing 
• Security World 
• Semi-Conductor International 
• Service World International 
• Specifying Engineer 
• Traffic Management 
• U.S. Industrial Directory 
The Cahners Exposition Group 
is the largest producer, 
operator and manager of trade 
and consumer shows in the 
world .. . with 67 shows, 
3,300,000 square feet of 
exhibition space and total 
annual attendance of over 
three million. 

Cahners Publishing 
Company 

221 Columbus Avenue 
Boston, MA 02116 

617/536-7780 
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Put yourself in a 
better position ... 
in COLORADO! 

..lotn one of the fast.est growing companies anywhen!. and make a career 
move With meaning for )'Ol.Jr futlire. 

Storage Technology Corporation IS the world's largest manufacrurer 
of high den.srty tape data storage equipment and a ~r 

manufactlJrer of disk sutlsyste!Tls. We hall!! a rapid. stable growtn 
tnat gives )'OU greatJ!r opportunity for ac!Vancernent 

lJsted belolN are a ~ of the immediate openings in our Disk/Systems O.vlSKlll: 

Hardware/Software Engineers 
POSltJonS available on new disk dnlll! product and systl!m product development 

programs for the following expenenced engineers: 

Mechanical Engineers 
• Head/Disk As5embly Hard\Nare Design • Packaging Design 

• Vibrations: Analysls & Expenmental 

Head & Disk Engineers 
• Mechanical & EJectncal Engineers • Head/ Ann Assembly Design 

•Head/Disk Charactenz.ai.on (Mechanical/ Electncal) 

Recording Engineers 
• Reacl/Wnte Channel Design • LSI Design 

• Coding Schemes/ Recording ModelS 

Servo Engineers 
• C1rcurt Design • LSI Design 

Logic Engineers 
• Logic Design • LSI Design • Microprocessor ApphcatJons 

Diagnostics Engineers 
• Microcode ApphcatlOnS • Subsystem Experience 

Power Systems Engineers 

Technicians 
• All Oisc1phnes Shown Abo\11! 

Advanced Manufacturing Engineers 
• Process Design & lmpiementatlOO • Testing Design & lmplernentatJon 

•Tooling Design & Implementation 

Engineering Management 
• Several Pasitions Open • Pnor Management Expenence Required 

• Directly Related Experience Required 

Software Development Engineers 
• DOS/VS Internals • IBM SYSGEN • Dlagnastlcs 

• CAD Development 

STC offers an excellent compensation package including 
health and insurance benefits. stock purchase plan .. 
and much more. For immediate response call Rick Baldacci 
TOU.. FREE -at H!00·52>2940. Ext. 5316. or send your 

resume to his attention at 
STORAGE TECHNOLOGY CORPORATION. Dept. MMS 112. MOl29. 

2270 South 88th St .. Louisville. CO 80027. 
We are an equal opportunity employer. 

TECHPJOI DaV 
CCR ORATION -
~ 

• II Fulfillmg Ille prom1~ ol technolot}'(. 

Thin-Film Head Development Engineers 
Media Process Engineers 

Chemists/CoNi or CoP 
Chemist/Organics 

Mechanical Engineers 
Digital Engineers 
Servo Engineers 

Read/Write Engineers 
LSI Designers 

Power Supply Engineers 
Manufacturing Engineers 

L.T. Consultants represents only Disk Drive 
companies . This is your exclusive source for 
complete Disk Drive consultation on over 
80 Disk Drive companies located throughout 
16 states and 8 countries. 

Please reference "Mini-Micro Systems" ad in 
your response by forwarding your resume, 
writing, or calling : 

(408) 738·4401 

L.T. CONSULTANTS 
125 Connemara Way 

Suite 98 
Sunnyvale, CA 94087 

THE QUEST FOR 
THE TOP JOB. 

- and why we can find it 
for you better than you can! 

Do-it-yourself, you 've built an enviable track record of 
growth positions. And you feel you may be ready for 
the big leap to a Number One, or to somewhere in that 
rarefied area near the top of the pyramid. 
Is that any reason to consider Quest as your "business 
manager?" 
It is the best reason . Because: 
•Quest is up to the minute on top level openings at top 

computer companies, local and national. 
•Quest will advise you of the salary you can command 

with demonstrated authority and objectivity. 
• Quest introduces you as a VIP, paving the way and 

arranging only the appointments that~ approve in 
advance . 

• You sign no contract with Quest; you pay no fees to 
Quest. Our corporate clients take care of that. 

If you feel you 're ready for a top job, or one within 
striking distance of the top , call toll free or write us 
without obligation. 

ml (800) 821·7700, Ext. 114 

~ ~~~~.~J,~~~!!~.J!B. 
6400 Go ldsboro Road, Dept. 941 , Was hington, O.C. 20034 • (301 ) 229-4200 

Balt imore: (301 ) 788-3500 •Philadelphia: (215) 265·8100 •Atlan ta: (404) 522-7764 

Telephone Peggy Gordon . 203-327-6772 to place your recru1tmenl/classrl1ed ads 

MINI-MICRO SYSTEMS/February 1961 



PROGRAMMERS AND ANALYSTS 
Free Employment Service 

Northeast, Southeast & Midwest U.S. 
Scientific and commercial applications • Software development and 
systems programming • Telecommunications • Control Systems 
• Computer engineering • Computer marketing and support 
Call or send resume or rough notes of objectives, salary , location 
restrictions, education and experience (including computers. models, 
operating systems and languages) to either one of our locations. Our 
client companies pay all of our fees . 

RSVP SERVICES Dept. MM 
Suite 700, One Cherry Hill Mall 
Cherry Hiii, New Jersey, 08002 

(60~t7-4488 

RSVP SERVICES, Dept. MM 
Suite 300, Dublin Hall 
1777 Walton Road 
Blue Bell, Penna. 19422 
(215) 629-0595 

RSVP SERVICES ~­v Emplm1mcn1 Aqents /o r Compllll'r l'rofc~s1011nls 

MINI-MICRO ENGINEERS 
2H2,000 

We serve Cincinnati & National clients in a variety 
of industries including computer manu· 
facturing/sophisticated machine controls/ toys . 
For a more challenging career, contact W. Keith 
Baldwin . All positions are fee paid . 

Baldwin &Associates 
22W91hSt Ch.:rna!Ch:> 45202 50/Ml b5SI 

Hardware/Software 
Engineers 

Our growing Digital / Data 
Group has a need for experi­
enced engineers knowledge­
able in the applications of Mi­
croprocessors. Skills in digital 
signal processing (FFT, CVSD, 
BIT Slice) are needed. Also, the 
application of Microprocessors 
to the adaptive control of radios 
and systems is a requirement. 
Qualified electrical engineers 
with 2 or more years experi­
ence, interested in joining a 
dynamic, growing team should 
contact T. Joseph Daley, Chief 
Engineer, Harris Corporation, 
RF Communications Divi­
sion, 1680 University Avenue, 
Rochester, New York 14610, 
(716) 244-5830 EXT 3328. 

An Equal Opportunity Employer M/F 

r;E~E~L;;o7ROTrL~ t The Road To Success ' 
& Our professional serv1~es d1v1s1on 1s & 
' retained by more New England com- ' 
' panies each day - companies deeply ' 
' into the state of the art. Our region is ' 

t 
growing• Financially . Culturally . Re- t 
creationally. Improve your position 
and enjoy our superior quality of life. 

' Contact us today for confidential ' 
' discussion . ' 

t BAXTER REYNOLDS t t 179 Allyn St. Hartford . CT 06103 t 
L (203) 241-0200 ' 
~~~---~~ 

ELECTRONIC 
ENGINEERS 

We have over 50 years experi ­
ence in placing professionals in 
all engineering disciplines with a 
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" ---
,<;>~~~<Vo~ 
'j SOUTHEAST " __ • ~ 
~ Our 12 Offices In NC, SC, GA and i· 
§
Y FL specialize jn Control S:rstems, I n­

st rumentation. E.Iertron ic Design, and 

~ 
};nginccring position~ rrom l R to 40K. 
A.!!J:; rl' ss iYe, confldrn tial. Ji'cc- Paid · 
srn·lcc. Send resu mo to Walt Loescher, §§ 

§ HF:AJ,J, l'F.l\~OXXF.J,, P .O. llox 

~~~;q,~~~~§ 

Access Group: 
The Powerful 

Source 

Access Group, staffed by degreed 
engineers representing clients 
nationwide, seeks top professionals 
in design, development, and manu­
facturing. All technical disciplines­
all industries. 

Free 1981 salary survey. Call or 
write one of our regional offices. 

Northull 179AllynStreel, 
Hartford, CT 06103 (203) 527-9107 

NY/Ml6-All./S E Box 3267. 
Slamford. CT 06905 (203) 356-1166 

SW /W.11/Ml6-_.. P.O.Box 18302. 
Las Vegas. NV 89114 (702) 731-2097 

Atfihale offices n 120 c1hes nationwide. 
All positions fee pald-o:>nfidential. 

, .................... . 
. ~~A:GVCWl<J,~ 
& . : 

/ . 
Y' o¥ota.k ~~ : 

Nationwide Electronic: 
Specialists 

...... Dead Ended? 

...... Low Salary? 

. ..... No Challenge? 

.send us your resume 
•or .. Call me & let's talk 

LET US WORK FOR YOU 

All positions Fee Paid 

26.9//.9 ~'4-'U/n !}J,,,,./e.vavl 
(MMS·2) 

• !/J~ .£',fv, ////122 

• /216/ //6,,-5/()(} ..........••.•.•.... 

A small ad here 
can attract 

a lot of attention 
(203) 327·6772 
(203) 327·6746 

COLORADO 
NEBRASKA 

"ALL SURROUNDING STATES" 
($26-$30-$40-$48,000) 

ALL FEES , EXPENSES PAID 
Electronic Engineers 
Manufacturing Engineers 
Microprocessor Design 
Digital Systems 
Systems Supervisor 
Telecommunications 
Instrumentation 
Software Design 
Diqital-Analog Design 

Send Resumes with present 
salary to: M. A. Rohrberg , 
RELIABLE " EXEC-TECH " SEARCH, 
212 Santa Fe Mall ·Westroads, 
Omaha, NE 68114 

ELECTRONIC ENGINEERS 
Q.C. Manager .. SOK 
Chief Eng . Reliability . 43K 
Video/ Digital 40K 
Proj. Hardwarre Mgr. New Pdts . 55K 
Principle Eng . Systems ........ 55K 
Processor Design ............ 43K 
Image Processing . . ...... 37K 
Sr. Eng . PTL/ CMOS . . ... 39K 
Design Eng . CMOS/Logic ...... 39K 
Software CAO/CAM .. 34K 
Reliability . . . ... 35K 
Micro Systems Design . . 35K 
Software Micro /Sys . . ... 39K 
Many more positions across U.S. 
Send resume or call collect: 

Noel P. Rice 
F/C Inc., P.O. Box 1281 

Oak Brook, IL 60521 
,__ __ (312)-887-1220 __ __. 

SOFTWARE 
ENGINEERING 

PROFESSIONAL 
Our continuing growth and expansion in the telecom­
munications industry has created a challenging oppor· 
tunity for an experienced professional seeking direct 
involvement in state-of-the-art telecommunication 
systems research, development, and engineering. 

Senior Software Engineer 
This highly visible position will direct support personnel 
in analyzing, designing, testing, and implementation of 
associated software for sophisticated telecommunica­
tion systems. Degree preferred in computer science or 
related technical field with 4 to 8 years software 
development experience in minicomputer or micro­
processor systems including complex system design. 
Telephony exposure desirable. 

Our new engineering facility has a suburban location in 
picturesque central Pennsylvania. We offer an excellent 
salary and fringe benefit program with opportunity for 
both personal and professional growth. Direct confiden­
tial inquiries to Personnei Recruiter: 

JI~~ 
ITT TERRYPHONE CORPORATION 

300 East Park Drive, Harrisburg, PA 17111 
Telephone (717) 564-4343 

EQUAL OPPORTUNITY EMPLOYER MIF 

Telephone Peggy Gordon. 203·327·677~ 10 place your recru11men1/classif1ed ads 
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Froin start to finish 
You could be caught in a dead end job. Or you could 
wander through a confusing maze of professional 
opportuilities. OR you can let us chart a direct course 
toward your professional goals . 
Talk to the experts at Wallach. We've been successfully 
recruiting professionals like you for over 15 years. 
Our client companies pay all fees, interview and 
relocation costs, and you get the free benefits of our 
in-depth knowledge of hundreds of potential 
employers and our expert counseling and 
negotiation abilities . 
Nati onwide opportunities include technical/ 
management consulting, project management, R&D, 
test and systems evaluation in the fields of 
Communications, Satellites, Weapons, Intelligence, 
Computer, Energy, and Aerospace systems . 
Specific skill areas include : 

• Minicomputers • Software Design 
· Mathematical Analysis • Communication 
• Signal Processing Networi<s 
• Digital Systems · Telecommunications 

..... = 
\NALLACH 
associates, inc. 

• Microprocessor Design 
· Systems Architecture 
• Applications 
~g 

· Command & Control 

Puzzled by a maze of career options? Outsmart the 
maze with a professional guide from Wallach . 
If you currently-earn over $22,000, we can find a 
better job - the right job - for you! Get started today, 
send your resume in confidence to: Perri Reeder, 
Wallach Associates, Inc., 1010 Rockville Pike , Box 
6016, Rockville, Maryland 20852 . 1010 Rockville Pike 

Box 6016 

. Systems Programming 
• Computer Graphics 
• EW/SIGINT/ELINT Wallach ... Your career connection Rockville . Maryland 20852 

(3011 762-1100 • MIS/OPs Research 
• Diagnostics 

Equal Opportunity Employer Agcy 

Professoonal Employment Consultants 

-----------------------------------------------
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THINKING OF A MOVE? 
If yo.u'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: 

Name 

Address 

City _______ State _______ Zip ______ _ 

HomePhone ___________________ _ 

PLEASEPRINTYOURCOPYCLEARLY ________ _ 

Peggy Gordon 
Mini·Micro Systems 
Suite 307 
1200 Summer Street 
Stamford, CT, 06905 

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 recru1tment / class1t1ed ads 
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AVCOftSIEMS 
AVCO PEOPLE 

APRODUCTIVERE' l\TIONSHIP 
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. AVCO 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. 

COME TO THE CITY BETWEEN THE MOUNTAINS AND THE RIVER 
AND LIVE IN AN UNBEATABLE SUNBELT COMMUNITY WITH MULT/­
RECREATIONAL AND CULTURAL DIVERSIONS. 

FOR CONSIDERATION, CONTACT THE PERSONNEL MANAGER: 

~!!AVCO 
ELECTRONICS DIVISION 
4807 Bradford Drive 
Huntsville, Al 35805 
Telephone: (205)837-6500 or (800) 633-7202-~liltld 

Equal Employment Opportunity and Affirmative Action Employer 

Telephone Pegqy Goroon 203 327 b772 10 plac~ your rec1u11men1 'class1lled ads MINI-MICRO SYSTEMS/February 1981 



As one of the nation· s most 
respected recruitment firms 
for high technology 1ndus· 
tries . we can offer you a wide 
variety of opporlun1t1es. all 
fees . 1nte1v1ew:; and relo­
cation paid by our many na · 
t1onal cl1en1 companies 

PROMOTE 
YOURSELF 

SOFTWARE ENGINEERS Some of our most pressing 
cl ient company needs follow 

Sonware Engineers all levels 
to $47 000 

OPPOf\TUNITIES ore currently ova1loble 1n this fast growing field of expemse We ore currently recrumng FOf\ 100 + POSI · 
TION5 all w1th Fortune 500 caliber firms If you hove ANY COMOI NATION of the follow1ng YOU CAN QUALIFY for poS111ons 
ranging FROM ENGINEEJ\ING Pf\OGl\AMMEJ\5 to Pf\OJECT MANAGEJ\5 

Hardware Engineers all levels 
to $45 .000 

Quality Engineers. Electronics 
to $37 000 

Manufacturing Engineers 
lo $35.000 

* 05 m Eng1neermg Physical or Computer Science 
* M1rn ·Computer progromm1ng 
* Doto acqu1srt1on 
* Data commun1cot1ons 
• Real -Time experience 
* FOf\Tl\AN * M1n1 / M1Cro Assembler 
* Large scale process control systems design * Conceptual systems design 
* Hardware experience on Honeywell. Foxboro 

Hewlett - Pocl~ard DEC Harm Controls 
* Aerospace Systems 

Our clien ts include many of 
the "big name " and smaller. 
fast growing companies 1n 
the commercial . sc1ent1f1c 
and defense induslries. with 
a specialization 1n the mini 
and micro computer fields 

The ONLY requirement for any of these positions 1s at least ONE YEAR OF INDUSTRY EXPEl\IENCE These spec1flcot1ons ore 
Qt\OAD so that you DON T unnecessanly t\ULE YOURSELF O UT Coll (or send your resume) for a no obllgot1on conf1denual 
evoluot1on 

Domestic Pos1t1ons 

Foreign Positions 

All tees assumed by Client Companies 
lmerv1ew and relocation expenses paid by C11enc Companies 

to $47.000 
Package to $95 .000 

Dick Ray 
Career Consultants 
540 Meadow St. Ext. 
Agawam, MA 01001 

413-789-0907 
ADDING TON & ASSOCIATES 

PERSONNEL SERVICES, INC. 
6371 RICHMOND AVENUE HOUSTON. TEXAS 77057 (713) 780-8810 

MINICOMPUTER 
PROGRAMMERS 

REUTERS 
The World News Organization 

Reuters . the world news organization . is seeking minicomputer pro­
grammers to join its expanding North American operation . 
In addition to its major international news role , Reuters has long been 
acknowledged as a pace-setter in the design and development of 
specialized information services . This means that successful appli­
cants will work in a state-of-the-art environment and have excellent 
opportunities for learning and advancement. 
The candidates we are seeking will design and write application 
software . 

PDP-11 MACRO PROGRAMMER 
Must have minimum 2-3 years MACRO experience using RSX11 M. 
RMS . DECNET and BASIC desi rable. 

PDP-8 ASSEMBLY 
LANGUAGE PROGRAMMER 

At least 1-2 years PDP-8 assembly language experience is required . 
Salary for both positions commensurate with experience . We offer a 
comprehensive benefits package including dental insurance . Take ad­
vantage of th is opportunity for an exciting EDP career by sending your 
resume , including salary history , in confidence to : 

STAFF MANAGER 

REUTERS LIMITED 
1700 Broadway 

New York. N.Y. 10019 

An Eq"al Opportunity Employer MIF 

DISCOVERIES 
for the Elect1ical Engineer 

Pri me positions . fee pa id . th roughout the Sunbelt and na tion . 
Your specialty, sa lary a nd loca tion requirements wi ll be met with 
assurance and confidentialit y. Send your resume to: 

P.O. Drawer 5146, Hilton Head Island, SC 29938 
(803) 785-8422 

Hilton Associates, 
recruiters to industry - nationwide. 

TECHNICAL 
WRITERS 

$16-$35K + 
SOFTWARE/HARDWARE 

Career positions available 
with top corporations (COM­
MERCIAL & GOVERNMENT 
ELECTRONIC SYSTEMS) If 
you have six months expe­
rience or MORE. 

CALL: Michael Dunn 
215-667-7700 collect. 

(Or send resume with 
salary requirement) 

You wil l be contac ted immed.ately. 

Two Bala Plaza 

PARTIAL LISTINGS 
OF AREAS OPEN 

• CALIFORNIA 
• ARIZONA 
• D.C.AREA 
•OHIO 
• OREGON 
• FLORIDA 
• MASSACHUSETTS 
• NEW JERSEY 
• PENNSYLVANIA 

(OTHER LOCATIONS 
AVAILAiBLE) 

Use our professional , confi­
dential and personal consult­
ing service . Many of our posi· 
tions are listed with us on 
an exclusive basis . Select the 
location and opportunity YOU 
WANT. 

JUDGE, INC. 
Bala Cynwyd, PA 19004 

Call now. For a professional interview 

Telephone Peggy Gordon 203 327 6772 to place your recruitment ctass1 t1ed ads 
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r _,, 

career Opportunities Order Form 
Name 

Company Name 

Street 

City State Zip 

Ph one 

0 Use Our Name O Assign Me A Box Number• Standard Inch Units 7" x5" 4V2" x5" 3%:" x5" Per 

(Minimum buy - $60.00) 
(horiz.) (square) (square) Col.Inch 

3'h"x10" 2~ x 10 " PA" x 10 " 1lf4" 

D Copy Attached D Rule Box /Co. Logo 7" x 10" 511 .. ,, x 10" 4 112" x 10 " (vert.) · (vert.) (vert.) width 

Full Page 3.1.. Page 2/J Page 1/2 Page 1/J Page 11 .. Page 

lJ Copy To Follow 
1x $2,400 $1 ,800 $1,600 $1,200 $800 $600 $60 

3x 2,350 1,760 1,565 1,175 785 585 60 

6x 2,300 1,725. 1,530 1,150 765 575 57 

• Blind Box Number - Add an additional $15.00 9x 2,250 1,690 1,500 1,125 750 560 57 

per insertion to cover postage and handling . 12x 2,200 1,650 1,470 1,100 735 450 55 

Please run the following Classified Advertisement in the Career Opportunities section of the noted issue(s) 
of Mini-Micro Systems: 

JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 

It should read as follows: 

Signature 

TAKE ACTION TODAY 
In a hurry? ... call our HOTLINE (203) 327-6772 or Ask for Peggy Gordon 

Telecopier Number: (203) 324-9436. 

Mlni-Ml1r11111e•s 
~A Cahners Pu blication • Suite 307 , 1200 Summer Street • Stamford , CT. 06905 

~ 
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IFYOUCAN 
~IT A MINUTE, 

ECANSAVE 
vous~,ooo. 

With the Starwriter Daisy 
Wheel 25 cps printer from C. ltoh. 

A business letter, written on a 
45 cps word-processing printer, might 
take about two minutes to print. 

With the Starwriter, it might take 
closer to three. 

The typical 45 cps printer retails 
for about $3, 000. 

But the Starwriter retails for about 
$1, 8 95 -thus saving your customer 
about $1, 000. 

And therein lies the biggest differ­
ence between the Starwriter and the 
more expensive, daisy wheel printers. 

The Starwriter comes complete 
and ready-to-use, requiring no changes 

with a wide variety of systems, to 
help lower system-integration costs. 

Using a 96-character wheel, it 
produces excellent letter-quality print­
ing on three sharp copies with up to 
163 columns, and offers the most pre­
cise character-placement available, 
for outstanding print performance. 

C. ltoh's one-year warranty: 
3 months on parts and labor, plus 9 

succeeding months on parts-supported 
by one of the best service organizations 
in the industry. 

It's in the Leading Edge 
Inventory Dank: 

Our in-stock, ready-to-ship, ware­
houseful of popular computer prod­
ucts-from floppy disks to printers to 
modems-which you can "withdraw" 
within 24 hours. Simply by picking up 
the phone. Which means you can use 
our space, and our money, to ware­
house your product-and still be 
assured of having exactly what you 
need, exactly when you need it. 

CALLTOLL·FREE 
~-800·343·6833 

in hardware or software. It uses In Massachusetts, call collect (617) 828-8150. 
industry-standard ribbon cartridges, "Withdraw" now, and your goods will be on their 
and it's "plug-in" compatible to interface way within 24 hours. 

LEADING 
EDGE. 

Leading Edge Products, Inc. , 225 Turnpike Stree t, Canton, Massachusetts 02021 
Distributor inquiries invited. 

CIRCLE NO. 160 ON INQUIRY CARD 
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Now you get more extras when you 
pick the new dot matrix printers by 
C. Itoh. Choose the Comet SO-column 
printer and get the extra benefits of 
four character sizes and paper-saving 
print compression. Choose the Comet 
n 13&column printer and receive the 
added extra of a full-width computer 
size printer that accommodates paper 
widths to 381 mm (15"). 

Both the Comet and Comet II also 
offer the rare combination oflow cost 
and high performance. Both models 
operate at an efficient 125 cps bidirec­
tional print speed and in a 9 x 7 
dot matrix. 

C. Itoh"s Comet series has the 
extra advantage of a unique mul­
tilingual capability with a selec­
tion of four.different alphabets: 
English, German, Japanese and 
Swedish. Other special character­
istics include a programmable 
VFU (Vertical Format Unit) plus 

self-test diagnostics. For your opera­
tor's convenience, there's easy bottom 
or back paper loading, and both 
Comets use a standard low-cost nylon 
ribbon. Plus our printers already meet 
1981 Class A FCC, UL, and fire safety 
requirements. 

If all that wasn't enough, Comet 
and Comet II are plug-compatible 
with all major printers in the industry, 
meeting standard parallel serial inter­
face specifications. Our printers are 
backed by C. Itoh's warranty and a 
nationwide field service organization. 

And as a final, all important extra, when 
you choose either printer from C. Itoh 
you get immediate off-the- shelf delivery. 

So if you want the highest quality at 
the best price, look into the extras the 
C. Itoh Comet and Comet II printers 
offer. You'll get a lot more than you bar­
gained for. For more information, con­
tact C. ltoh Electronics, Inc., 5301 
Beethoven Street, Los Angeles, CA 
90066; Tel. (213) 390-7778. Chicago 
Office: 240 E. lake Street, Suite 301-A. 
Addison, n. 60101; Tel. (312) 941-1310. 
New York Office: 666 Third Ave .. NY, NY 

10017; Tel. (212) 682-0420. Dallas 
Office: 17060 Dallas Pkwy., No. 108, 
lX 75248; Tel. (214) 931-0177 
C. Itoh represented in Canada by 
Canadian General Electric. 

~C.ITOH 
ELECTRONICS, INC. 

One World of Quality 
CIRCLE NO. 161 ON INQUIRY CARD 
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