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Graphics Users Like Its
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Throughput: Twice as
much throughput for
graphics as any other 15
page per minute printer.
Connectivity: Four inter-
faces including SCSI, with
Ethernet option.

Versatility: Four emula-
tions including LNO3
PLUS®. Full page HP
LaserJet Plus® and Tek-
tronix 4014® graphics. 42
ROM fonts with ten spe-

®LNO3 PLUS is a registered trademark of Digital Equipment Corporation.
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anagers lee Its

cial attributes. 500-sheet
paper capacity. Two plug-

in cartridges for easy add-

ition of font libraries and
overlays. Compatible with

most word processing
packages.

Price: $8490.

Y
PO. Box 261580 g i
San Diego, CA 92126

619 587-0787
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¥LaserJet Plus is a registered trademark of Hewlett-Packard. ®Tektronix 4014 is a registered trademark of Tektronix, Inc
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VMEbus users:

NISSHO N8200
256 Kbyte
FAST SRAM

= High speed SRAM — 35ns

» Battery backup for memory
retention

s VMEbus (Rev C) compatible

» Placement boundaries 64K byte
or larger

» User selectable starting and
ending address

s LED indicators for valid select and
error

FOR MORE INFORMATION CALL
(800) 233-1837  In Calif. (714) 261-8811

NISSHO

ELIEECTR &N C 5§

17310 Red Hill Avenue, Suite 200, Irvine, California 92714
FAX (714) 261-8819, TLX 181-308
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F ROM THE BLUE LINE

recently picked up a copy of U.S. News & World Report and found an

interesting article: “Computer Industry Hits the Wrong Button.” The

article cited massive layoffs: 1300 at Data General, Apple 1200, and so on

and so on. The article went on to claim that companies were putting a

clamp on expenditures for personal computers and larger computers, such
as those made by DEC and IBM, weren’t faring much better. [ was starting to
get worried and thought: “this is just like the summer of ’85!” Well, it was the
summer of '85. In fact, the issue date was July 1, 1985.

Taking a deep breath I thought, well that’s in the past. Then I remembered
saying the same thing in the spring of 1976—that was two years after the big
semiconductor bust in 1974. That was the year a number of companies (Intel,
Mostek, Motorola, and Texas Instruments) hit bottom with overproduction and
no markets. Our nasty little war in Southeast Asia was over, Congress found it
fitting to reduce the aerospace budgets, so there went the semiconductor
business.

The computer business hadn’t really taken off since there wasn’t really any
notion of a microprocessor except for the Intel 4004 and 8008. In 1976, we
thought growth would never happen.

In 1985 we slipped—and slipped badly. I blame it on two things. First is
inherent greed: “If you can make a bunch of money today, obviously there will be
more to be made tomorrow.” Second, market researchers tended to tout products
and market segments without any foundation. One report issued in October of
1985 claimed, as the market was crashing about our feet, that all segments were
expected to grow by an additional 30-40% by year’s end. What occurred was a
sliding back to pre-1983 levels. It appeared that the market researchers were
more interested in protecting member client interests by creating a false market
than by banking the fire against short markets, inflation, and just plain bad
technology.

That brings us to January 1988. In case you haven’t looked, again predictions
are high. The market, however, is the same size.

The Fortune 5000, that group of companies everyone professes to sell to, is
still just 5000 companies strong. And yes, they buy product. But as in 1985,
corporate controllers have instituted tough requirements for the acquisition of
capitol equipment. Now the rule is: Use what you got, make it work better, and
upgrade the old. A perfectly good idea, and one, in fact, that represents a
multibillion dollar business by itself—and a safe one.

Consequently, for 1988 we are forecasting slow and safe growth for the more
sophisticated companies and many peaks and valleys for the newcomers. More
dollars will be spent in 1988 than ever before. Corporate mergers and strategic
alliances, the word of the day in late ’86 and throughout '87, will still be the way
the game is played the rest of this decade.

Interestingly, there are some bulletproof companies and markets. We believe
the most important to be the extended opportunities offered by DEC
attachments. In 1988, the market will more than quadruple in this arena. For
disk drives alone, the direct DEC attachment business will be in excess of $300
million, while storage attachments to workstations will be well into the $2
billion stratosphere. But these are aftermarket sales that have a continuation
factor of at least 36 months. By integrating workstation devices, you directly
expand the system storage required of the VAX host—as well as the additional
I/0 ports and software tools needed to manage the environment.

Despite these golden opportunities, we recommend a conservative and
consistent approach to business. There are signs that 1988 could suffer the same
mid-year corrections seen in 1985. We don’t want to be the harbinger of bad
news, or rain on anyone'’s parade, but a carefully planned market approach is far
superior to fast, knee-jerk reactions based on someone else’s numbers you can’t
verify.

Carl Warren
Editor In Chief
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Integrate new applications with
existing data

New applications built in a third party relational
DBMS won't necessarily integrate with your existing
data. Because the PowerHouse development language
supports both Digital’s relational database and
dominant file system, you're free to build new
applications using Rdb/VMS and integrate them
with existing ones built on VAX RMS. That means

you're not locked-in to a proprietary relational
DBMS and locked-out of your existing data.

PowerHouse provides comparibility
and performance

Implementing relational technology can present
compatibility and performance problems. Not with
PowerHouse — it's tightly integrated with Digital's
databases and operating system to guarantee you
exceptional 4GL/DBMS performance. You can enjoy
the combination of a fast-execution language and
Digital-optimized databases, now and in the future.
Your applications are completely compatible with all
standard Digital software. And wherever Digital
takes'its hardware and software — your
applications and data will go too.

TIE
RELATIONAL
PROBLEM
JUST GOT
o@EVELD

PowerHouse" brings solutions
to typical relational

DBMS problems

Development power for production’
applications

PowerHouse gives you total development capability
in one language, not a collection of weak DBMS
utilities and interfaces. Regardless of which Digital
database you're using, PowerHouse gives you
advanced, dictionary-driven development power.
The power you need to prototype and build
‘production” commercial applications, such as

order entry, inventory tracking, and manufacturing
— the backbone of your company.

And Cognos has a full service organization to back
you up. For more information, call toll-free
1-800-4-COGNOS. In Canada, call 1-613-738-1440.
In Europe, call +44 344 486668. Or call on any of
our 38 Cognos offices around the world and find out
why close to 9,000 customer sites use PowerHouse.

FACFAAC
)2 ONVd

Cognos Corporation, 2 Corporate Place, 1-95, Peabody, Massachusetts 01960
Cognos and PowerHouse are registered trademarks ot Cognos Incorporated
Rdb, RMS. VAX, and VMS are registered trademarks ot Digital Equipment Corporation
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EMC’

EMC'’s New 8000 Series Memory Upgrades Are A Lot lee D1g1tal’
Except They're More Advanced

Atlast, you have an alternative B S dAnd R habf service plans. In either case, you
when it comes to memory etter emce MOI'C £ €. can return the sus board

upgrades for 8500 up to 8800

VAXes. From EMC, the company that’s been everyone's favorite

all along.

In addition to saving you about 20-30 percent, even more
if you've earned EMC trade-up credits, they'll impress you in
ways you've come to expect.

For starters, our modules use the latest IMbit chips inst
of older 256K RAMs. Which means our boards are inherently
more reliable, since they use about 1/4 the number of
connections.

And while we're on the subject of reliability, consider our
stringent testing procedures. After burn-in, each board spends
at least 24 hours running test patterns and diagnostics in one
of our own VAX™ 8000 Series computers. Which is more
quality control than even Digital provides.

What's more you'll get some pretty comforting guarantees
from EMC.

We guarantee delivery to meet your demands. And we
guarantee our boards for the life of your system. If you even
suspect a problem, just give us a call. You'll have a replacement
in your hands overnight. Or, you can select one of our priority

after the replacement arrives.

And finally, we can just about guarantee, you'll like working
with us. You get the commitment of an industry leader.
financial resources of a $100+ million corporation to
commitment up. And the comfort of knowing we have the best
track record in the business.

So when your VAX 8000 Series or any other VAX for that
matter, is ready for an upgrade, move up with EMC. For more
information contact EMC Corporation, Hopkinton, MA 01748-
9103.

For More Information Or To Order, Call
1-800-222-EMC2

(In MA, call 617-435-2541)

In Canada: 416-922-0419; European Headquarters: In London (01668) 5511
In Germany: (0619648) 1885

International Number: +441668 551, U.S. TELEX 948615 EMC CORP NTIK
Digital and VAX are trademarks of Digital Equipment Corporation

*EMC 8000 memory includes: 16MB ‘\\R and 64MB arrays for VAX 8500, 8530, 8550, 8700, 8800
computers

EMC

The System Enhancement
Company
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Get the cost-effective solution to your VAX network puzzle.

FUSION is the LAN software that connects your VAX systems
to PCs, 68000-based systems, and many other processors. It
works with a wide variety of operating systems on a number of
network link layers. And, it uses the standard protocols you
need for multi-vendor network compatibility, like TCP/IP (with
FTP, TELNET and SMTP), XNS, NetBIOS, and NFS.

With FUSION you get quick and easy File Transfer. Remote
Login. Electronic Mail. And Remote Execution. No matter how
many different kinds of systems you have. Or how many you
plan to add.

FUSION’s Network Management features let you test and
monitor the nodes on your network, at a glance. And you can
also create your own network applications simply, with
FUSION'’s socket library Program Development System.

Now, it’s even easier to get your entire VAX network commu-
nicating. Just contact us today and let FUSION make all your

pieces fit together. Perfectly.
Call Toll Free: 800-541-9508

A sample FUSION solution for a VAX TCP/IP network In California: 805-485-2700

FAX: 805-485-8204
e D 2-(%%)  TELEX: 297579 NRCO UR

[3Com 3C505

Ethernet [ VAX 11/780 | [ vax11/750 | : LAy
[ omMR1 |5 DMR-11_| r' network
e research
3Com 3C501 -,
&% corporation
Network Research Corporation 2380 N. Rose Avenue Oxnard, CA 93030
FUSION is a licensed trademark. VAX, VMS, DEBNT, DESVA, and VAXstation are trademarks of Digital Equipment Corporation. MS-DOS
ind XENIX are lemarks of Microsoft Corporation. 3Com is a registered trademark. IBM is a trademark of International Business

Machines Corporation. HP is a trademark of Hewlett-Packard Corporation. NFS is a trademark of Sun Microsystems, Inc

XNS is a trademark of Xerox Corporation
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GraphOn introduces the First Family of
color graphics terminals.

terminals. Like our monochrome terminals, the new
GO-400 Series is first in delivering all the features you
expect. And then some.

W e want to show you our new family of color graphics

First in Tek and DEC emulation. No one can match our
integration of Tek color graphics

Emulations
with DEC alphanumerics and GraphOn_ Tek _ DEL S ta
= 5 n : GO-405 4205 _—c\S
high-resolution ReGIS graphics. GO-407  4207( imf;;‘mw;,
We start with a perfect T TE e

emulation, and then go beyond. Just plug it in and enjoy.

First in color display quality. Rest your eyes on our Trinitron

CRT. Its Super Fine Pitch screen delivers rich contrast and bright,

sharp images for both text and graphics.

*The TMS34010 Graphics System Processor

Copyright 1987, GraphOn Corporation. All rights reserved

1]

T
il |
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First in performance. GraphOn’s color terminals are the first to
use the fast, new graphics chip* from Texas Instruments. No
more waiting ... your terminal works as fast as you do.

First with 2 smooth upgrade path. Choose the model you need
now, confident that you can upgrade if your needs grow.

GraphOn is first in performance, reliability and value. And we

stand behind our products with responsive customer support,
expert service and a toll-free hotline.

Call 1-800-GRAPHON for more information or a
demonstration. GraphOn Corporation, 1901 Bascom Avenue,
Campbell, CA 95008.

GraphOn

CIRCLE 454 ON READER CARD

GraphOn and GO are registered trademarks of GraphOn C
Digital Equip Corporation. Tek and Tektronix are trad
Pitch are trademarks of Sony Corporation.

DEC, VT and ReGIS are trademarks of
rks of Tektronix. Inc. Trinitron and Super Fine
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'l 7 Home Video Technology Entertains New
Technologies
It’s more than a home movie . .. /by Brad
Harrison

I 9 Newest Laser Printers Sport More for Less
by Renee P Brown

2 4 Word Processing Software Bursts Vertical
Application Barriers/by Renee P Brown

LEE KARJALA

2 4 Service Organizations Scurry to Keep Multi- If your application requires permanent archiving,
Vendor Connections On-line/by Evan Birkhead  you need optical storage—page 18

Tape Technologies Collide in Archive/Backup
Race Helical-scan technology and innovation in
half-inch cartridges are already providing greater
capacity at lower cost/by Brad Harrison and Carl
Warren

DEC-Compatible Tape Subsystems Vendors
Directory

WORM Technology Trying to Stay Alive Has
helical-scan tape obsoleted WORM technology in
the data storage race?/by Brad Harrison

Inside the HC/WG Labs Find out how you can
exploit Hardcopy’s newly acquired HC/WG Labs
by Steve Bostwick

Every color in the rainbow—page 98

9 4 A New Twist for Helical-Scan Achieve office
copier convenience on oversize, color graphies
output/by John Potter

Contents Contivuen on Page 10
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Introducing
HC/ WG Labs
Senior Scientist,
Steve
Bostwick—
page 66

ROBBIE BELL

NTRODULY

HC/WG Lags HOW Reports

48 HC/WG Labs Evaluates the Exabyte-8200 The
Exabyte EXB-8200 is one of the first video storage
devices for DEC systems and HC/WG Labs
integrated it with the MicroVAX II for test
evaluation/by Jon Elson

74 Peace of Mind for MIS/DP Managers Which
data backup utility for the VAX best meets your
needs?/by David Spencer

sn Coefficient’s Vterm/220 Links PCs to DEC
Vterm/220 emulation software for the PC is worth
investigating/by Dawvid J. Molta

Direct rRom Dec

85 Resource Management in Dynamic MIS
Situations Monitoring and managing system
resources to achieve peak performance may be the
greatest challenge/by Sandra Gray and Del
Prothero
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98 Tektronix’s 4300 Series Graphics Workstations
Can you imagine 16.7 million colors?
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PRINT 26 PAGESAMINUTEAND TAKEONTHE WHOLE OFFICE.

Dataproducts has a tradition of building tough LZR-2655 CAD/CAM plotter output, (plot 10)
printers. And the new LZR 2600 laser printers are Supports Interleaf’s RIPrint™

no exception. They are tough enough to printat 26 LZR-2665 Desktop Publishing

pages aminute, and tough enough for a multi-user Supports Adobe’s PostScript™and
environment. Their unique paper handling emulates Diablo 630.

capabilities include a 2000 sheet paper capacity,
an optional ten bin sorter, and they accommodate
11 x 17 paper.

Asanauthorized distributor of Dataproducts, MTI
can help you choose the laser printer that best fits
your budget and your application. Whether you
The LZR 2600 series provide you a choice of buy, lease, or rent, MTI is your one source for all
applications: the computer and data communications equip-
ment, supplies, accessories, service and appli-

ZR-261 Line printer ications . ; .
K 210 c prigeee applicatians cations expertise you’'ll ever need.

LZR-2620 Bar codes and forms overlay
LZR-2630 Word Processing. Provides Diablo For more information on the Dataproducts printers,
630 emulation. call the MTTI office nearest you.

Dataproducts

MTI SYSTEMS CORP.

A SUBSIDIARY OF DUCOMMUN INCORPORATED

Call: 800/645-6530
New York: 718/767-0677, 516/621-6200, 518/449-5959, 212/226-2337 New Jersey: 201/227-5552
Massachusetts: 617/270-9890 Connecticut: 203/284-8109 Pennsylvania: 412/931-9351 Ohio: 216/464-6688, 513/531-0688
Ilinois: 312/773-2300 Kentucky: 502/499-6656 Georgia: 404/447-5252 Florida: 813/874-6444, 305/486-1004
Alabama: 205/830-9526 Wisconsin: 414/785-5500 Colorado: 303/799-8525 Arizona: 602/431-0016
Utah: 801/485-4900 California: 818/718-0073, 714/220-6487, 619/268-4730, 408/947-3588
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contact the appropriate Hardcopy
editor/author.

I. Dal Allan
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LETTERS

PDP-118 ARE ReAL WoRLD

Although I enjoyed Mr. Miller’s ar-
ticle, in your October issue (“VMS for
Realtime”), I disagree as to how “suit-
able” VMS is for realtime. Although
realtime applications can be performed
using VMS, they cannot be cost-effec-
tive. PDP-11 based systems (often
networked to a central VAX) are emi-
nently more “suitable” for these opera-
tions. After 14 years or so of program-
ming at the hardware level in what I
prefer to call “real-world” applications
(i.e., monitoring and/or controlling a
lab, automated warehouse, or whatev-
er), I find that zeroing in on the “re-
sponse time” question leaves out more
crucial issues.

As far as time is concerned, if [ am
programming in one of DEC’s better
realtime systems (IAS, RSX, RT11), I
have direct access to the hardware on
the Unibus or Q-bus from my program,
or even from my terminal. Usually one
instruction code or link command does
all the work of setting up this access.

As far as money is concerned, if you
compare costs for a total hardware and
software package, a MicroVAX system
typically costs two to three times as
much as its PDP-11 equivalent. Enough
said.

Frank R. Borger

Instrumentation Section Head
Michael Reese/University of Chicago
Chicago, IL

GREMLINS IN HC POWER FEATURE?

After reading the article “Power
Conditioning Technologies” in the No-
vember 1987 issue of Hardcopy, 1 felt
compelled to point out biases and
errors.

The table comparing the four “lead-
ing types of power conditioning tech-
nologies” is so specific to certain manu-
facturers that it per se is comparing
only four different manufacturers’ 75
kVA systems and not generic technolo-
gies. The “tap switching system” is
readily identifiable as the system that
Digital Equipment Corp. sells. The
“ferroresonant regulator” is recog-
nized as the Datawave Magnetic Syn-
thesizer product that our company
manufactures. The comparison could
have been made more generic by ex-
pressing footprint in square feet and
giving ranges for other data using more
than one vendor’s information.

The efficiency comparisons in the
article are obviously in error. How can
the cost of operating a system at half
load equal or exceed the cost at full
load? The correct formula for calculat-
ing the five-year efficiency operating
cost (ignoring the time value of money)

is:

COST = (KW LOAD - KW LOAD)
EFFICIENCY

x 8760 HRS x 5 YRS x $0.08/KWHR

This cost can be multiplied by 1.33
to include an estimate for the addition-
al air conditioning costs associated
with removing the heat generated by
the power conditioner.

According to the article, “the fer-
roresonant efficiency numbers in the
table are based on measurements of
kVA-in vs. kVA-out ... the acceptable
method is to measure true root-mean-
square (RMS) power in and out; if the
ferroresonant unit was evaluated using
this method, it would yield less than
70% efficiency without being fully
loaded.” This is not true. The efficiency
data in the table is correctly stated for
the Datawave Magnetic Synthesizer
product.

Thomas M. Gruzs

Technical Marketing Manager
Liebert

Columbus, OH

The purpose of the comparisons in

the table was to show that cost of opera-
tion increases as the load decreases on
power systems whose efficiency de-
creases with the load.

—FEd.

CORRECTION

“ESDI: High Performance Control-
lers for State-of-the-Art Winchesters,”
p. 83, November 1987, incorrectly stat-
ed all dwell times in milliseconds
(msec). These measurements were ac-
tually made in microseconds (usec).

We welcome your comments. ..
Send letters to:

Letters

Hardcopy Magazine

1061 S. Melrose, Ste. D

Placentia, CA 92670-7180
All letters should be signed and in-
clude a phone number where you can
be reached during the day. We re-
serve the right to edit letters for style,

space, and clarity.
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For use
with all
computer
systems

(Data Shuttle
2000 illustrated)

DATA SHUTTLE 2000

The best shock-isolated, low cost design for commercial, lab and
industrial applications.

DATA SHUTTLE 3000

Ruggedized for harsh environments not requiring the added cost
of Mil-spec.

DATA SHUTTLE 4000

The most ruggedized, militarized, Tempest-certifiable removable-
drive subsystem today.

CIRCLE 448 ON READER CARD

The new freedom of shock
isolation & data portability.

With up to 760 MB per canister, MDB'’s Data Shuttle family
provides mobility, infinite storage capacity, and Winchester
reliability.

Designed to get you in and out of a wide range of environ-
ments from shock isolated commercial use, to the harshest
requirements of Mil-spec, the removable canisters provide the
ultimate in security and archiving as well as ease of software
updating. You also gain maximum system uptime during disk
replacement. Plus, all three models are equipped with a quick-
release power down feature; no cables to disconnect.

As for flexibility, you can configure any 5%" storage drive
in canisters or specify one with a permanently mounted remov-
able media back-up drive.

They come with a one-year warranty including shock related
failure and are available with or without controllers or drives.

The DATA SHUTTLE family is for use with all computer
systems. ESDI, ST506, RD5X and SCSI interfaces are jumper
selectable. See what we're driving at. Call today for com-
plete details.

MDb

SYSTEMS INC.

— We put the State of the Art to work —

Corporate Headquarters

1110 W. Taft, Box 5508, Orange, CA 92613-5508
TEL: (800) 556-0222 In CA (800) 637-2028
FAX: (714) 627-4060 TWX: (910) 593-1339
FOR UNITED KINGDOM: MDB Systems, U.K., Ltd.
Unit 13, Intec 2, Wade Road

Basingstoke, Hants. RG24 ONE

TEL: 0256 464767 FAX: 0256 59748

TELEX: 858389 MDBSYS G

FOR WESTERN EUROPE: MDB Systems, IRL., Ltd.
Portumna Co., Galway, Republic of Ireland
TEL: (353) 509 41163/41413 FAX: (353) 509 41447
TELEX: 50918 MDB EI



Come FromBoxes. =
They Come From Mind.

In particular, the minds at System
[ndustries.

You see, our purpose in life isn't
to see how much iron we can get into
your system. It's to see how much
performance we can get out of it.

So while weTe the leading sup-
plier of high performance peripheral
subsystems for VAXs, we actually
solve problems with software.

The software between our ears,

that is. By optimizing those resources
first, we can do the same for yours.

So much so, we've helped cus-
tomers who thought they needed new
CPUs put off upgrading, in some
cases, for years.

The saime kind of thought goes
into our boxes.Which means they're
not just boxes.

Our plug-and-play storage sub-
systems are tuned to deliver higher

of Digital Equipment Corg



performance, with lower price tags.

You can also get a performance
boost with our intelligent disk servers
and a more intelligent clustering
strategy.

We'll even serve a vertical market
of one—with subsystems custom-
designed to streamline your particular
disk intensive application

Every bit of this is backed up
by the largest field engineering and

service organization this side of
Maynard, Mass.

Nowhere, however, will you find
people with more inspiration, per-
spiration, and dedication to bring to
bear on your difficulties.

Nor more elegant solutions than
the ones we provide.

For more information, call us at
800-333-2220: And find out what
we have in mind for you.

© Copyright 1987 by System Industries. 560 Cottonwood Drive, Milpitas, CA95035. *In California (408) 432-1212

b 4

SYSTEM
INDUSTRIES
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Freedom for VAXcluster and Bl
users means more than just free-
dom to choose a storage alternative
to DEC’s SA482. It also means more
freedom in configurations, and the
freedom to add more capacity per
drive without giving up full Digital
Storage Architecture functionality
and compatibility.

Free yourself from
DEC’s RA-series drives.

Even DEC’s largest RA subsystem
locks you into drives with lower
capacities and slower access than
readily available industry standard

drives provide. You take what you
can get from DEC in reliability and
cost too.

60% more capacity.

Emulex’s SMDI (SMD-Intercon-
nect) subsystems offer the freedom
to choose between the best new
SMD and SMD-E drives as they
become available from the best
industry sources. Then freedom to
choose from up to 36 configura-
tions, using high performance
drives with seek times of less than
I5msec and capacities to over 1
gigabyte per drive—60% more
than DEC’s.

20%0020 VAX 11/785

More for less.
SMDI can give
your budget a
break too, with
prices two-thirds
of DEC’s. Or
choose 50%
more capacity
for the same price.
Now that you've been guaranteed
freedom of choice again, enjoy it.
Call (800) EMULEX3 or (714)
662-5600 in California.
Emulex Corporation,
3545 Harbor Blvd., ®
Costa Mesa, CA 92626. EMULEX

New treedom for

VAXcluster and
VAXBI users.

) 0N vax
. International Offices: Ausiraiia, Eastwood,
i@ (44) 344-48:234 West Germany Munich™

‘Wiﬂl Corporation.



Home ViDeo TECHNOLOGY
ENTERTAINS GIGABYTES
OF STORAGE

Packing gigabytes of
information on tape as
narrow as 4mm, helical-
scan technology moves
from home movies to
storage of critical
computer data

by Brad Harrison, Senior
Technical Editor

I n a market where just one
year ago the DEC TK50
half-inch tape drive’s 95-
Mbyte capacity seemed ade-
quate, gigabytes of storage
are now becoming available
at nose-diving costs.

The technology making
this possible is helical-scan
recording, borrowed from
the home video industry.
Add to this the use of indus-
try-standard interfaces such
as the Small-Computer-Sys-
tems interface (SCSI), and it
quickly becomes obvious that
a new kind of product—so-
phisticated, supported, and
based on established technol-
ogy—has arrived.

Industry analysts are op-
timistie: “Things look very
good for helical-scan imple-
mentations,” states Lee
Elizer, president of Peripher-
al Strategies Inc. and co-au-
thor of Helical Scan Tape
Market Strategy Report.
“The main factor holding it
up is the momentum of the
entrenched tape technologies
like QIC [Quarter-Inch
Cartridge].”

Pushed By Success
Helical-scan products
supporting three form fac-
tors are available: Digital
Audio Tape (DAT), 8mm
(from the video camera in-
dustry), and standard VHS.
DAT uses the smallest car-
tridges—supporting tape
just 4mm wide—and has
been very successful in Ja-
pan and Europe. But DAT is
being restricted from U.S.
markets by the lobbying ef-
forts of compact disk manu-
facturers—a fact that in it-
self indicates how successful
DAT will probably be once it

C U S

Using the same basic mechanism used in this Sony 8mm
home video camera, helical-scan tape drives are making it
possible to store gigabytes of data for pennies per

megabyte.

finally becomes available in
the United States.

The lobbying efforts are
bound to fail, according to
Louise Biggs of market re-
search firm Dataquest (San
Jose, CA): “It’s not inevita-
ble, but there’s a very strong
possibility that DAT will

soon be a strong force in U.S. :

markets.” Biggs points out
that all that’s required to
establish DAT is a single
large U.S. manufacturer to

use it in a mass market prod- :
: ume data acquisition

uct like car stereos.

Such products, in fact,
have already been shown at
U.S. trade shows. For exam-
ple, at Comdex/Fall last No-
vember, a prototype 1-Ghyte

DAT mass storage subsystem :
. bus systems is currently lim-
¢ iting any kind of widespread
: application; the company,

. however, reports that it in-

: tends to have the product on
: the VAXBI bus soon.

with a SCSI interface was
shown by Hitachi Sales
Corp. of America. The prod-
uct, however, won’t be avail-
able until sometime next
year—but large supplies of
the 4mm cassette probably
won’t be, either.

More Bytes Per Inch

Several companies are
jumping on the helical-scan
bandwagon and taking pot-
shots at other media: “Tradi-
tional magnetic-tape tech-
nology is doomed,” claims
James Copenhaver, vice
president of data storage op-

erations for Honeywell’s Test :

Instruments Division in
Denver. “DAT will soon be
the predominant low-end
tape technology, and VHS

will handle the rest.”

Honeywell manufactures

what Copenhaver calls a
¢ “high-value, high-end” 5.2-

Gbyte tape storage subsys-
tem that uses standard VHS

¢ cassettes and features a

transfer rate of 4 Mbyte/sec-

: ond. The product was devel-

oped primarily for high-vol-

applications, although it is

¢ also being used for heavy-
: duty data backup of VAX-
: clusters. But the product’s

relatively slow SCSI inter-
connection to Q-bus and Uni-

“Honeywell’s presence in

. the market legitimizes the
: technology,
: Griffith, a senior engineer at
: Digi-Data Corp. “Helical-

: scan technology is here now
. and it’s just a matter of get-
. .ting the word out.”

”

says Geoffrey

Like Honeywell’s product,

: Digi-Data’s DDC-T1 helical-
¢ scan tape drive uses VHS
cassettes. However, the

DDC-71 is much less expen-
sive and stores a maximum
of 2.5 Gbytes at a sustained
transfer rate of 120 Kbyte/
second. The DDC-71 is basi-
cally a repackaged VCR. The
necessary electronics and a
Pertec interface were added,
and the drive bundled with a
Distributed Logic Corp. (DI-
LOG) controller for use on
the Q-bus and Unibus. Ac-
cording to Digi-Data, the
equivalent of twenty 6250-
bits-per-in. (bpi) tapes can
be stored on a single six-hour
cassette, and an end-to-end
search for a file can be ac-
complished in six minutes.

Another helical-scan
product comes from Exabyte
Corp. Built around an 8mm
drive and recording technol-
ogy manufactured by Sony,
the EXB-8200 stores up to 2.3
Gbytes and transfers data at
a sustained rate of 256
Kbyte/second (see “HC/WG
Labs Evaluates the Exabyte
EXB-8200 on the MicroVAX
IL,” p. 48 this issue). Ninety-
five percent of the Exabyte
product is assembled by
Sony at a rate of
100,000-150,000 units per
year. According to Data-
quest’s Biggs, this kind of
mass production and the
wide availability of media go
a long way toward establish-
ing helical-scan products
even before they find mass
appeal on computer systems.
“And if DAT becomes as es-
tablished in America as it is
abroad, the low cost and wide
availability of the product
will give it a strong advan-
tage,” says Biggs.

© All, However, Is't Roses

Peripheral Strategies’
Elizer warns that helical-
scan tape products still face
some tough challenges.
Physical media standards
have been established but
the process of establishing
format standards (see side-
bar) is just beginning. And
competing technologies—in-

cluding optical—are en-

trenched. “The toughest part

: will be to convince system

managers to switch,” pre-
dicts Elizer.
With no format stan-
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dards, there’s no interchange
capability between manufac-
turers of different prod-
ucts—a capability reel-to-
reel and QIC products offer.
This situation will be aggra-
vated, Elizer points out, by
the fact that manufacturers
of computer products may
conflict with manufacturers

try standards aren’t as im-
portant for consumer prod-
ucts as they are for
commercial computer prod-
ucts, so the two groups may
end up working at odds.

Marty McCoy, Exabyte’s
director of marketing and
sales, doesn’t agree that
standards are or will be hard
to come by. “The EXB-8200
already supports three stan-
dards—the 5.25-in. form fac-
tor, SCSI, and 8mm,” McCoy
defends. “And we’ve submit-
ted an 8mm format standard
to the ANSC [American Na-
tional Standards Committee]
X3BT7 for tape format
standards.”

Exabyte, however, is be-
ing criticized for more than
just standards problems.
Complaints range from read
electronics reliability (Exa-
byte has provided free “fac-
tory upgrades”), which Mec-
Coy dismisses as growing
pains, to the fact that no
second source exists for the
product—a problem Exabyte
is rectifying with a second
source agreement with Ku-
bota Ltd. in Osaka, Japan.
“Besides, Sony makes most
of the [tape] deck in its [man-
ufacturing] plants—which is
a sort of second source,” en-
joins McCoy.

Traditional Tape Still Sticking

And what do vendors of
traditional tape products
have to say in defense of
their own products?

“There’s a good chance
that, as far the computer in-
dustry is concerned, magnet-
ic tape will go the way of
bubble memory, CD-ROM,
and the Bernoulli box,” says
Charles Calisto, a market de-
velopment manager for data
cartridge products at 3M Co.
“Watch the reliability—

of consumer products. Indus- :

3l Table—Comparison of Tape Media

Helical Scan Traditional Alternatives
DAT 8mm VHS 1/2-in. reel-to-reel | 1/2-in. cartridge | 1/4-in. cartridge
Capacity 1.3 2.3 2.5-5.2 | To 270 Mbytes To 750 Mbytes To 135 Mbytes
Gbytes Gbytes Gbytes
Minimum Cost/ Unknown 1/2¢ V20¢ 7¢ 7.5¢ 28¢
Mbyte
Drive Cost $3,500 $3,500 $4,500- | $3,000-$50,000 $1,000-$109,000 | $275-$3,500
(expected) $19,000
Common SCSI? SCSI SCsl, Pertec, STC, SCSI DEC, IBM, SCSI QIC
Interfaces IBM? Pertec
Format Standards | None Proposed | None ANSI IBM, HI/TC QIC
ANSI

: there’s a lot of costly error
. correction going on there.

¢ And since the helical-scan

: head is always rotating,

: there’s a tape wear

¢ problem.”

Calisto points out that

. there’s a psychology behind
 backup that causes custom-

i ersto question the media if

it’s too cheap. “If you've ever

: picked up one of those DAT

¢ cartridges, you know how

: cheap they feel. You expect a
: mainframe system manager
¢ to trust all his data to those
: things?

“And besides,” summa-

. rizes Calisto, “we’ll be get-
: ting a full gigabyte on quar-
: ter-inch cartridges soon.”

Despite the disparities,

: DEC sites are buying helical-
: scan products. The prospect,
¢ for example, of backing up

¢ four 627-Mbyte DEC RAS81’s
: without changing media is

FORMAT STANDARDS —
HELICAL-SCAN'S
CHALLENGE

by Lee Elizer, President,
Peripheral Strategies Inc.

in the world and still fail if
it’s not supported by stan-
dards. Formation of widely
accepted format standards
for helical-scan tape is the

A product can implement
the greatest technology
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challenge ahead that may de-

termine whether the technol-

ogy is successful in the com-

puter marketplace.
Historically, three ap-

proaches have resulted in the :

establishment of standards
for removable media prod-
ucts: volume power, volume
shipments, and general
agreement among
manufacturers.

® Volume power—Tre-
mendous market power has
been exhibited by systems
manufacturers within their
own bases. Examples are
IBM with the 3480 half-inch
tape cartridge subsystem re-

placing half-inch reel tape
products for all tape applica-
tions except data inter-
change, and DEC with the
introduction of the TK50
and, later, TK70 half-inch
tape cartridge subsystems
used for software distribu-

tions. Both of these products
have become de facto stan-
dards for their targeted ap-
plications—at least tempo-
rarily—and in spite of some
obvious performance
deficiencies.

® Volume shipments—
Volume shipments into the
OEM marketplace can also
result in de facte standard-
ization. The most recent ex-
ample is the QIC-24 quarter-
inch tape cartridge selling
into the IBM small systems
base as a fixed backup de-
vice. This product wasn’t
supported by IBM until sev-
eral years after initial prod-
uct shipments. The technolo-
gy currently ships in volume
in multiple configurations,
with several formats sup-
ported by several suppliers.

The products have been ex-

tended to multiple applica-
tions (software distribution,
transaction processing, net-

. work data backup, archiving,

and transport of data among
systems) with the prospect of

. data interchange within
tion and disk backup applica- :

common system architec-
tures becoming a reality.

® (General agreement
among manufacturers—This
is the quickest method of en-

: suring interface and format
: standards for data storage

products. Formal standards

groups, such as American
National Standards Institute

(ANSI) or European Com-
puter Manufacturers Assoc.
(ECMA), provide a meaning-
ful formulation of specific

. standards, often after vol-

ume shipments have

. occurred.

© Ad-Hoc Ground Swells

An alternative to formal
standardization is when a
relatively small group of
manufacturers meets on an
informal basis to create de-
velopment standards for spe-




RAF. THE MAINLINE

TO YOUR MAINFRAME.
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THE EASIEST
FASTEST, MOST
COMPLETE WAY TO
TAP DEC MAINFRAME
POWER AT YOUR PC.

RAF is a PC-to-host com-
munications system designed to
integrate your PC with all the data
and power of a VAX or DECSYSTEM-20.
RAF does the job transparently, seam-
lessly and faster than any other
PC-to-DEC host software. But
read on, because RAF offers a lot more!

EASY ACCESS TO REMOTE DATA

RAF fools the PC into “thinking” that remote
files are local. So you can utilize your regular
PC software to access data stored on a remote
system. It's as if the data were stored locally
on your PC! Use WordPerfect, MASS-11 and
other PC editors to create or edit files stored
on a remote VAX. And use PC spreadsheet pro-
grams like Lotus 1-2-3 to manipulate remotely
stored spreadsheets.

SHARE REMOTE SYSTEM PRINTERS

Why dedicate a printer to a PC when RAF
allows PC's to share remote system printers
transparently? With RAF, PC software thinks
your PC is equipped with its own local printer!
And RAF lets you define all remote printer
options. With RAF, you decide which remote
printer to use or which forms to utilize.

Jst( r
Diskette

COMPLETE ACCESS
OF REMOTE COMPUTERS
RAF delivers automatic access to remote
computers through a scripting mechanism that
allows you to define each step of an automatic
login. Or complete VT100 and VT220 terminal
emulators unlike any other software system.
RAF’'s VT100 and VT220 support allows for
instant switching between PC and VAX
applications.
ASYNCHRONOUS AND
ETHERNET SUPPORT
You can use RAF
to communicate
asynchronously or
over Ethernet. A
single copy supports
both, so you can install
RAF asynchronously now and
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switch to Ethernet if it's available in the future.
Also, RAF allows some users to operate asyn-

communications over
modems, networks or via direct connections—at
speeds from 300bps to 38kbps. Over Ethernet,
RAF transfers data up to 100,000 characters
per second (800 kbps) —that’s about ten times
faster than any other comparable communica-
tions product! And RAF allows Ethernet users
to maintain multiple connections with remote
systems—as if they're connected through a DEC
terminal server.

TRAINING, SUPPORT AND UPDATES

In order to make sure you put every out-
standing RAF capability to your fullest advan-
tage, we have prepared a comprehensive RAF
videocassette trainer. This two hour cassette
—$29.95 if purchased separately —is yours free
with the purchase of a RAF host master license.

For on-going and immediate technical
support, eligible RAF users can call our special
hotline, 1-800-DIAL-DSS. And as new RAF ver-
sions are made available, eligible users can
update their PC software automatically through
the RAF electronic distribution system. In so
many ways, RAF is your main line to the DEC
mainframe. Call for more information now.

"DATABILIT!J

& 1-800-DIAL-DSS

In New York: (212) 807-7800
In Canada: 1-800-267-9393

Datability Software Systems, Inc.
322 Eighth Avenue New York, NY 10001

DEC, VAX, DECSYSTEM 20, VT100 and VT220 are
registered trademarks of Digital Equipment Corp.;
Lotus 1-2-3 is a registered trademark of Lotus
Development Corp.: WordPerfect is a registered trade-
mark of WordPerfect Corp.; Mass-11 is a registered
trademark of Microsystems Engineering Corp.; Ethernet
is a registered trademark of Xerox Corp.




'S ETHERNET
SOFTWARE SMASHES

ALL RECORDS FOR
PC TO VAX
INTEGRATION.

EXCHANGE DATA AT A STAGGERING 100,000 BYTES PER SECOND.

Datability’s RAF Remote Access Facil-
ity™ communication software transfers
data along Ethernet at a mind-boggling
100,000 bytes per second...nearly 10
times faster than any comparable com-
munications product. In fact, RAF will
transfer a full one Mb file from a Micro
Vax Il to an IBM-AT or compatible in
10 seconds. And RAF also communicates
asynchronously over dialup phone lines
and hardwired connections. RAF's ad-
vanced sliding window protocol assures
maximum data throughput with 100%
data integrity.

EASE OF USE

Unlike other products which force PC
users to become network gurus, RAF
allows PC users to remain PC users. RAF
acts as an extension to a PC, allowing
users to directly access files stored on
remote systems as quickly and easily as
files stored on local floppy or hard disks.
Users can, for example, use PC editors
to edit VAX files or use PC spread sheet
programs to manipulate information
stored on the VAX.

And MS-DOS commands can manipu-
late remote files exactly as they normally
access local files. Cumbersome file trans-
fer programs are no longer needed—a
simple COPY command will do.

ETHERNET MADE EASY
RAF communicates via a LAT compati-

*Results may vary based on the par-
ticular hardware configuration used
as well as the VAX system'’s load.

ble protocol allowing PC users to directly
access remote systems as if connected
through a terminal server. No special
hardware is required on the VAX because
RAF users appear as normal terminal
connections to the host.

RAF also allows users to maintain
multiple system connections simultane-
ously with the freedom to instantly
switch from one connection to another.
And RAF preserves each connection’s
screen, making the control of multiple
simultaneous connections much easier.

UNSURPASSED TERMINAL
EMULATION

RAF’s VT220 terminal emulator is
always there when needed. From the
middle of a PC program such as Lotus 1-
2-3, a single key-stroke will instantly
transform a PC into a VT220 compatible
terminal allowing fast direct access with

=DATABILITY
1-800-Dial DSS

In NY, 212-807-7800

Datability Software Systems, Inc., 322 Eighth Avenue, New York, NY 10001
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a remote computer. And the same keys
will return the user to Lotus exactly as
it was.

AUTOMATED REMOTE LOGIN

RAF automates the tedious and cum-
bersome process of establishing access to
remote computers through Ethernet, an
autodial modem or network, as well as
dialogue necessary for the user to login
to a remote system. What's more, users
have the option of predefining specific
parameters, such as access telephone
numbers, accounts or passwords, or hav-
ing RAF request the parameters at the
time of login for improved security. An
RAF “conversation file” can be created to
automate any access situation.

EASY TO INSTALL

RAF's installation procedures are
simple and straightforward and can be
performed by a PC user in just a few
minutes. RAF users are up and running
while other product users are still read-
ing the manual.

TEST RAF FREE FOR 30 DAYS

Test RAF Remote Access Facility™ for
yourself. You'll be amazed at its speed,
power and total ease of use. For more
information and how to order your
FREE 30-day RAF trial package, call
1-800-DIAL DSS, or write us today.

RAF Remote Access Facility and Datability are
trademarks of Datability Software Systems, Inc.,
Lotus 1-2-3 is a registered trademark of Lotus
Development Corporation, MS-DOS is a registered
trademark of Microsoft Corporation. DECnet DOS,
VT100, VT220. VAX, and MICRO VAX Il are regis
tered trademarks of Digital Equipment Corporation
Ethernet is a registered trademark of Xerox
Corporation. IBM—AT is a registered trademark

of International Business Machines.



too compelling to resist.

Taping Up the Market

To establish emerging he-
lical-scan products, manu-
facturers are selecting very
defined market niches in
which to sell. The Honeywell
product, for example, is find-
ing its greatest use in medi-
cal and imaging applications,
as well as publishing and
other areas where great
quantities of data are dealt
with. The company markets
the product primarily
through OEMs.

sells direct. Digi-Data has
been selling a lot of drives to
customers that require
transporting large quantities
of data to be transported be-
tween VAX sites: the custom-
er buys two or more DDC-
T1s—one for each
installation. Digi-Data sells
the DDC-71 with a custom
driver for DEC systems. The
driver is a functional equiva-

lent of the TS-11 driver, but
incorporates a patch that

. prevents driver time-outs
¢ from occurring. The custom-

er can use a DILOG control-

. ler or attach the DDC-71 di-
: rectly to an existing Pertec
: interface, but he must buy

¢ the driver from Digi-Data.

Exabyte’s sales strategy,

: on the other hand, is to culti-
¢ vate a growing force of sub-

¢ system integrators. Already
: they claim half a dozen for

¢ the DEC environment alone,
¢ and each is targeting its

: niche.

Not so with Digi-Data—it :
¢ first of these integrators is

: Transitional Technology Inc.
¢ This company packages the

¢ EXB-8200 with a custom

: Unibus or Q-bus controller

¢ and driver software.

For instance, one of the

Other DEC-compatible

. suppliers of the Exabyte

¢ product are Aviv Corp., U.S.
: Design Corp., and Summus

: Computer Systems. Summus
¢ packages the product with a

¢ custom TMSCP-to-SCSI Q-

bus or Unibus host adapter
and features a large on-
board buffer. U.S. Design of-

fers the Exabyte product as

an option with its VIP 3000

product. The VIP accepts any

combination of four SCSI or

ESDI 5.25-in. form factor de-

. vices. Aviv offers it in a simi-

lar system, plus as an add-in

. or tabletop model.

INSIDE AND OUT NEWEST LASER PRINTERS SPORT

. MORE FOR LESS

by Renee P. Brown,
i Southern California Editor

With price tags less
than $10,000, and in

some cases sliding below
$2,000 like QMS Inc.’s KISS
for $1,995, the newest crop of
laser printers offer you a
number of features
including:

® 8. to 26-page-per-min-
ute (ppm) output,

® compatibility with
Raster-Image Processor
(RIP) products,

® 300- to 600-dots-per-
inch (dpi) resolution, and

® emulations of most
popular printer protocols.

Some of these features
such as 8-ppm output are
standard fare along with one

: or two emulations. Boosting

paper throughput, or adding
advanced features (see side-
bar “Duplexing Color and
Printing”) such as multiple
emulations does increase the

price, however. For example,
¢ Talaris Systems Inc.’s model
1 811/2, a $2,950 8-ppm print-
. er, uses a Canon USA Inc.
: LBP-SX laser engine and

sports an impressive array of
features including five laser

cific technologies or classes
of products, prior to volume

this approach—as demon-
strated by the quarter-inch
cartridge (QIC) and half-
inch 3480 cartridge (HI/TC)
products—is the speed with

resolved with the interface,
mat. This type of group al-
ternate sources, yielding
volume shipments to OEMs
and general acceptance of a
new product technology. De

mitted to the formal stan-

implementation as specific
standards.

The Process Begins
Media standards for

scan tape drive products

their tie-in with associated

consumer products.
Format standards for

some of the helical-scan

shipments. The advantage of :
: ANSI as a project. Agree-

: ment is expected due to the

: small number of manufac-

. turers currently participat-

: ing in this market. No activi-
which technical issues can be :
. drive manufacturers toward
media, and physical data for- :

lows early development of al- :
¢ during last year’s Comdex/
¢ Fall in Las Vegas to organize

facto standards are then sub- :
. representatives of 42 compa-
dardization organizations for : ;
. resulting in the scheduling of :
. aformal meeting for Janu-
:ary 19-20, 1988 in San Jose,

: CA. The agenda at this meet-
. ing will be to accept inter-
VHS, 8mm, and DAT helical- :
: leading, to the establishment
have been established due to :
. the areas of interface, physi-
: cal format, and data inter-

: change. Group membership

* information and registration
products are just beginning. :

An 8mm format proposal by
: Exabyte Corp. has been sub-

mitted and accepted by

ty is anticipated by VHS

format standardization.
An informal group of in-
terested manufacturers met

. astandardization effort for
¢ the computer data storage

versions of DAT. Eighty-six

nies attended the meeting,

face and format proposals

of development standards in

for the meeting is through

Peripheral Strategies Inc.

5266 Hollister Ave., Ste.
123, Santa Barbara, CA
93111, 805-964-5441, or FAX
to 805-964-5814.

Lee Elizer is president of
Peripheral Strategies Inc., a

: firm specializing in tape

storage and DAT format

 standards.

Additional information about the products or services described
in this article can be obtained by contacting the company directly
or circling the appropriate reader service number.

Summus Computer Systems
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Aviv Corp. Hitachi Sales Corp.
26 Cummings Pk. of America
Woburn, MA 01801 401 W. Artesia Blvd.
617-933-1165 Compton, CA 90220
Circle No. 195 213-537-8383
Digi-Data Corp. Circle No. 199
8580 Dorsey Run Rd. Honeywell Test
Jessup, MD 20794 Instruments Div.
301-498-0200 P.0. Box 5227
Circle No. 196 Denver, CO 80217-5227
- ; 303-773-4491
Distributed Logic Corp. s
(DILOG) Circle No. 200

1555 S. Sinclair St.
Anaheim, CA 92806
714-937-5700
Circle No. 197

Exabyte Corp.
1745 38th St.
Boulder, CO 80301
303-442-4333
Circle No. 198
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3M/Magnetic Media Div.
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St. Paul, MN 55144-1000
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Transitional Technology Inc.
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Orange, CA 92667
714-774-1030

Circle No. 204

U.S. Design Corp.
4311 Forbes Blvd.
Lanham, MD 20706
301-577-2880
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and mechanical printer emu-
lations: HP LaserJet Plus,
IBM Proprinter, Epson FX-

80, QUME Sprint, and Diablo :

630 ECS. The latter two be-
ing the industry standards
for fully formed daisywheel
printing.

The DEC laser printer is
built around the Ricoh Corp.
engine and is priced from
$3,495 to $4,995, depending
on whether you want the
LNO03 with 325 Kbytes of
memory, or the Plus model
with 1 Mbyte. Neither ver-
sion is particularly fast (8-
ppm) if speed is what you're

looking for. The advantage of :

the printer is that it does
matech DEC systems and is
supported by DEC third-par-
ty maintenance agreements.
In contrast, the 12-ppm

¢ Printronix L1012, which em-
: ulates HP LaserJet Plus, Di-
: ablo 630, and Epson FX-80, :
rings the cash register bill at :
¢ $3,495. Although it doesn’t

: offer as many emulations as
: the Talaris product, the off-
: setis apparently the output
: speed. Ricoh’s low-cost print- :
¢ ers range from its PC Laser
¢ 6000, a 300-ppm printer for

: $2,395, to the 15-ppm LP4150
¢ priced from $5,000 to $8,000

: depending on configuration.

At the very high-end of

: the scale, but still considered
: low-cost when compared to

: super speedy 100-ppm IBM :
printers, the 26-ppm 2600 Se- :
: ries from Dataproducts :
¢ Corp. provides higher-level
¢ capabilities but for a higher
: price, ranging from $13,000
: to $20,000. Designed for

high-paper-rate environ-
ments of 1000 pages per
month, the 300 dpi printers,
available in five models, are
equipped with several spe-
cialized capabilities includ-
ing 11 x 17 printing, a fea-
ture not found on most laser
printers.

According to Robert Mur-
ray, research analyst for
market research firm CAP
International Inc. (Marsh-
field, MA), choosing a laser
printer is more a matter of
features and capabilities
rather than just price. “The
printer purchased is depen-
dent on the application. A
user may be willing to pay a
higher price for additional
features and capabilities like
Postscript emulation, ease of
paper handling, and use of

DUPLEXING COLOR AND
PRINTING

P roviding duplex printing
capability on laser
printers is a function that
doesn’t come cheap and isn’t
often found on most laser
imprinters. Indeed, desktop
laser printers only print on
one side. Double-sided print-
ing is achieved by you flip-
ping the pages over and re-
starting the print cycle.

But for applications
where thousands of pages
are printed per hour, manual
manipulation is impossible.
Therefore, Siemens Informa-
tion Systems Inc.’s ND 3 uses
a reversing roller to inter-
nally flip the paper before it
reaches the next transfer
drum.

This duplex printing fea-
ture, shown in the nearby
figure, denotes a fairly com-
plex internal system. But not
as complex as the ability to
manage two-color printing,
also shown in the figure.

Adding a second color de-
mands an additional toner,
photosensitive drum, and
scrubber system. Moreover,
Siemens’ engineers ex-
plained to us that complexity

is compounded by the con-
troller and software. Essen-
tially, the controller has to

be and leave the space open

¢ for the next drum.

Currently, laser printers

like the ND 3 that offer this
capability are in the

$100,000+ range. But don’t
¢ be smart enough to recognize :
: where the second color is to

be surprised if Hewlett-
Packard Co. offers a less
than $5,000 laser printer

. with duplex printing by this
: spring.

—R.PB.
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non-standard fonts,” says
Murray.
Kentek Information Sys-

. tems Inc. takes the applica-

¢ tion approach with its laser
: printer offerings. The Model
: K-2+, a 15-ppm printer, has
: aresolution of 300 dpi, emu-
. lates a Diablo 630, HP Laser-
¢ Jet Plus, and Tektronix Plot
: 10. Additional options in-

¢ clude the ability to use

¢ Graphic Software Systems’

¢ computer graphic interface

: adopted by IBM last year.

: The Kentek printer has a

: built-in Winchester disk

: drive to augment printer

: memory for managing up to
: 30 font sets, macros as well

: as forms. Surprisingly, Ken-
¢ tek puts a modest value on
its efforts and charges $8,970
¢ for the printer.

More Dots Per Inch

Indeed, one application
that is clearly pushing laser
printer advances is desktop
publishing. To meet the actu-
al, or perceived needs of ven-
dors and users of desktop
publishing systems, laser
printer manufacturers are
trying to put more dots per
square inch to improve out-
put. But, like speedier
throughput, higher resolu-
tion also means a higher
price; for example, Genicom
Corp.’s 6000 Series of 8-ppm
laser printers with 400 x 400
dpi resolution and a price
tentatively scheduled at less
than $5,000. On the higher
end, for a $13,500 price tag,
you can get Varityper’s
VT600, a 10-ppm printer
with Apple Computer Inc.
LaserWriter emulation and
600 x 600 dpi resolution.

LaserMaster Corp. is one
company that’s extending la-
ser printing technology as a
desktop publishing solution.
Called the LM-TypeMaster,
this laser imaging system
provides 1200-2400 dpi reso-
lution and can output up to
T2-pica (12-in.) widths. The
company says that the con-
troller is designed to fit into
an IBM PC/AT. Of course all
of this doesn’t come cheap.
The suggested retail price is
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Figure 1—Looking like a complex transition on a Southern California freeway, the paper
path inside an electrophotographic printer such as that made by Kentek, moves the paper
from multiple sources (a) to the imaging drum (b), past the fusing station (¢c), and out via one

of two paths (d).

$29,995, which doesn’t in-
clude the AT. What makes it
notable, and a topic of con-
versation for an article on
low-cost laser printing, is
that it’s about half the price
of comparable dedicated
products. Moreover, by using
an AT as the controlling
base, it can be attached to
just about any system type
either via RS-232, modem, or
local area network.

Add-Ons Help Make Do

If you are already using
an early model laser printer,
and more than one million
users are, you might want
greater resolution and faster
throughput. To this end, a
number of add-on products,

primarily for the PC market,
like Tall Tree System’s J-La-

ser card, Conographic Corp.’s

ConoDesk 6000, and Laser-
Master’s CAPCARD, allow
you to optimize the perfor-
mance of your laser printer
to its full engine rating.
These RIP boards take over
the tasks of managing print-
er commands and converting
images to dots—rasters. The
RIP technology is designed
to “resolve the mismatch be-
tween the printer controllers
and the sophisticated soft-
ware available to the laser
printer,” says Joseph Meshi,
vice president business plan-
ning for Conographic. He in-
sists existing controllers
aren’t fast enough to handle

NIUD SR12A0R
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Figure 2—Add-
on raster-image
processors
(RIPs), such as
those developed
by Conographic,
are making it
possible to
upgrade laser
printers to
produce quality
output such as
this with a
variety of fonts.

commands, causing degrada-
tion in printer performance.
The use of RIPs isn’t real-
ly new. In fact, Imagen Corp.
and Genicom have previously
supplied imaging engines for
laser printers. Both compa-
nies developed versions of
page description languages
(PDLs) that took advantage
of their systems as well.
Genicom’s ASCII Coded Es-
capement (ACE) PDL was
designed specifically for
managing phototypesetting
equipment and as such con-
tains all the necessary verbs
for handling fonts and dot
placement. Similarly, Ima-
gen’s DDL (document de-
scription language) includes
a rich set of command verbs
that permit full rotations
and expansion of fonts.
Neither Genicom’s ACE
nor Imagen’s DDL have
found overwhelming favor in
the OEM or end-user mar-
kets. Both have been over-
shadowed by Adobe Systems
Ine.’s PostSeript. This lan-
guage, adopted by Apple,
provides full font manipula-
tion and scaling. It is slug-
gish due to high overheads
(about 1 ms per command),

LASER PRINTER REVENUES KEEP GETTING BLACKER

L aser printer revenues are :

clearly on the rise and
are due to increase substan-
tially in the next four years.
That may not seem like a
revelation, nor is it meant to
be one. However, it does

point out that laser printers
are replacing wire-dot-ma-
trix printers even though a

: few years ago some analysts :
. felt the future of laser print- :
¢ ers was limited—due mainly :
: to their price. But Robert

Laser Printer Operating Environment

Operating
Environment

Printing Speed
(Prints/Minute)

Typical End User
Price Range

Murray, research analyst for
CAP International Ine.
(Marshfield, MA), a firm
specializing in tracking
printer markets, says that
prices are coming down into
the acceptable (less than

Typical Volume
(Prints/Month)

Centralized 80+ $70,000-$300,000 + 500,000-2,000,000 +
Satellite 35-80 $15,000-$175,000 100,000-1,000,000
Office 10-35 $5,000-$35,000 5000-100,000
Cluster

Workstation Less than 10 $1,395-$8,000 500-5000

Source CAP Infernational Inc.
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but it does have the advan- Printer Specifications
tage of market impetus. :

5 Company Product Price Pages Printed Dimensions (in.)/ Engine Special Resolution MFTB
Nelwm‘hs Make "l"laﬂ lasel‘s Per Minute  Weight Manufacturer Features
Both IBM and Xerox Apple LaserWriter  $4,999 8 18.5x11.5x16.2  Canon 8% x 14,  300dpi 100,000
Corp. have illusions of estab- : Computer Inc. 77 lbs. A4; B5; pages
lishing the ideal PDL and are : DWN; KB;
taking the communications : SWiDB FS
approach. Xerox’s Enterprise : Canon USA Inc. LPB-8 AT $3000 8 18.7x16.3x11.5  Canon 8% x 14;  300dpi 100,000
Printing Architecture is de- : 70.5 lbs. A4; BS; pages
signed to create an electronic : E\XJV'N[;:OM;
master that describes to a : :
printer the detailed appear- LBP-8 A2 $4,300 8 18.7x16.3x12.5  Canon 8% x 14; 300dpi 100,000
ance of every page in a docu- : 75 lbs. A4; BS; pages
his x DWN; ROM;
ment. This includes fonts, : SW. DB
graphic elements, halftones, : o ‘ -
line drawings. and scanned . Dataproducts Corp. 2600 series $13,000- 26 26.7x23.4x16.1  Toshiba 11:x 17; 300 dpi N/A
2 Adég s il it $ 5 models $20,000 176 Ibs. DWN; ROM;
1AL e 1tionally, 1t 1s : (application- SW; PS; TEK;
designed to be compatible : specific DB; P10; A4;
with the Xerox Network Sys- : controllers) A5; B5
tem (_XNS)- Th_us,. a umfgr m Digital LNO3 $3,495 8 21x15x23.5 Ricoh ROM; DWN; 300dpi 10,000
distributed printing environ- : Equipment Corp. 80 Ibs. KB; SW; TEK;
ment is possible by sending : ReG; SX
multiple masters around the : LNO3 Plus 21x15x23.5 Ricoh ROM; DWN; 300dpi 10,000
network. : 80 Ibs. KB; SW; TEK;
Similarly, IBM’s IPDS : ReG; SX
(intelligent prm'ter data : Genicom Corp. 6000 series POR 8; 15-18; 18x19x9 Canon DB; IBM 400 dpi 100,000
stream), used with the 4224 : (3 models) 20-30 35 Ibs. Graphics; pages
wire-dot-matrix printer : HP; 812 x
2 b o
product, describes the physi- : e gk
1 t th i t Lk s 10%; A4;
cal page to the printer. Like o
Interpress, IPDS is designed
to work over networks such Hewlett-Packard Co. Los.erJet $2,995 8 18x24.5x8.5 Canon HP; 8% x 300 dpi N/A
R e Net A . Series Il 50 Ibs. 14;7% x
as the System Network Ar- : Model 10%; Ad
chitecture (SNA) and X.25. 33440A
What is interesting is :
both IBM and X hg i Kentek Information  K-2+ $8,970 15 26.6x18.3x14.2  Kentek HP; DB; P10 300dpi  N/A
0 a_n e'rox ave the Systems Inc. 132 Ibs. (company
most experience in develop- design)
ing printer network control :
%tp e Printronix 11012 $3,495 12 18.9x17.3x12.5  Mita HP;DB;EP; 300dpi  N/A
software, but the least mar- : 2 I, RN O
ket acceptance at the desk-  : sW
top. But, “Networking,” says :
C}? 1 ’R L %/i A QMS Inc. KISS $1,995 8 18.7x11.2x21  Canon A4;8% x  300dpi 30,000
arles Reese, LaserMas- - el 14, DWI;
ter’s regional sales manager, : KB; SW; DB;
“that’s the next printer ad- : EP; QU; XR
»” & . ]
vance.” And companies like ~: BigKISS  $2,995 8 18.7x11.2x21  Canon 81 x 14,  300dpi 30,000
DEC are taking advantage of : 65 Ibs. DWN; ROM;
what has been learned by : KB; SW; DB;
IBM and Xerox. : EP; QU; XR
DEC already uses g Ricoh Corp. PClaser  $2,395 6 7.9x16.1x16.5  Ricoh EP; HP; DB; 300dpi 18,000
networked laser printersin 6000 37 lbs. IBM; 8% x
its own in-house system, as 14004145
does Hardcopy magazine. : LP4150  $5000- 15 16.5%21.5x18.5  Ricoh Depending 300 dpi 60,000
Clearly, networking of laser : $8,000 on
printers offers a number of configuration
advantages: Networks per- Talaris Systems Inc.  811/2 $2,950 8 18x9.1x25 Canon HP; EP; QU; 300dpi  N/A
mit the sharing of expensive : 44 |bs. DB; ROM;
resources such as printers, W
thus reducing overall costs. Varityper VT600 $13,500 10 18.5x23x21 Proprietary ~ DWN;PS;  600dpi  N/A
If one printer in the network : 161 Ibs. APL
becomes inoperable, a job .
can be queued to a different : KEY TO SPECIAL FEATURES COLUMN: 8'2 x 14, 8%2 x 17, 11 x 17, A4, A5, B4, B5—paper sizes supported in addition to 8% x 11;
printer. Finally, files from . APL—Apple LaserWriter compatible; DB—Diablo 630 compatible; DWN—down loadable fonts; EP—Epson FX/80 compatible; HP—

different systems can be sent : Hewlett-Packard LaserJet compatible; IBM—IBM Proprinter compatible; P10—Plot-10 Compatible; PS—supports PostScript; QU—Qume
£ he ty t b :  compatible; ReG—supports ReGIS; ROM—rfonts loadable through ROM cartridge; SW—options set through software; SX—supports Sixel;
0 print at remote printers, TEK—Tektronix 4010 compatible POR— price on request; N/ A—not applicable
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an important feature for
long distance file sharing.

If you're expecting to add
a unique variety of laser
printers to a DECnet, you
may get a surprise. DEC
doesn’t support any printers
or software other than its
own and doesn’t feel it has
to. “While other people de-
rive compatibility by emula-

tion,” explains Pete Sanborn, :

DEC’s marketing communi-
cations manager, Terminals
Business Unit, “Digital gets
compatibility through the
network environment.” DEC
may have something, since a
good portion of the industry
does strive hard to emulate
DEC products. Currently,
though, no one is providing
LNO03 printer compatibility,
and a survey of printer man-
ufacturers seems to indicate

that the majority of the mar- :

ket is Postscript capability.

Additional information about the products or services described in this article can be obtained
by contacting the company directly or circling the appropriate reader service number.

Adobe Systems Inc.  Dataproducts Corp. 935 McLaughlin Ave.
1585 Charleston Rd. 6200 Canoga Ave. San Jose, CA 95122
P.0. Box 7900 Woodland Hills, CA 91365  408-293-2444
Mountain View, CA 818-887-8000 Circle No. 179
94039-7900 Circle No. 175
415.961-4400 i i
Circle No. 171 Digital Equipment Corp.  Old Orchard Rd.

K P.0. Box CS2008 Armonk, NY 10504
Apple Computer Inc. ~ Nashua, NH 03061 914-765-1900
20525 Mariani Ave. 800-258-1710 Circle No. 180
gg[;))%rgg% 6%% 95014 ClrcI.e No. 176 Imagen Corp.
Circle No. 172 Genicom Corp. 2650 San Tomas Expwy.

] 23801 Calabasas Rd. Santa Clara, CA 95051
Canon USA Inc. Calabasas, CA 91302 408-986-9400
One Canon Plaza 818-710-1682 Circle No. 181
haYk%SOIi%cess, Circle 'No. 177 Kentek Information
516-488.6700 Graphic Software Systems Inc.
Circle No. 173 Systems Ll Six Pearl Court, Box 78

9590 S.W. Gemini Dr. Allendale, NJ 07401
Conographic Corp. Beaverton, OR 97005 201-825-8500
16802 Ashton St., 503-641-2200 Circle No. 182
ﬁ\t’?ﬁ; (g A 92714 Circle No. 178 LaserMaster Corp.
714-474-1188 Hewlett-Packard Co. 4413 Roosevelt Rd.,
: ivision Ste. 111

Circle No. 174 Personal Computer Division

Hillside, IL 60162
312-449-0900
Circle No. 183

Printronix

17500 Cartwright Rd.
Irvine, CA 92714
714-863-1900

Circle No. 184

QMS Inc.

P.0. Box 81250
Mobile, AL 36689
205-633-4300
Circle No. 185

Ricoh Corp.
2661 Gates Ave.
P.0.Box 16184
Irvine, CA 92714
714-863-0550
Circle No. 186

Siemens Information
Systems Inc.

P.0. Box 5040
Cherry Hill, NJ 08034

609-751-7010
Circle No. 187

Talaris Systems Inc.

6059 Cornerstone Court W.
San Diego, CA 92126
619-587-0787

Circle No. 188

Tall Tree Systems
2585 E. Bayshore Rd.
P.0. Box 5690

Palo Alto, CA 94303
415-493-1980

Circle No. 189

Varityper

11 Mt. Pleasant Ave.
E. Hanover, NJ 07936
201-887-8000

Circle No. 190

Xerox Corp.

101 Continental Blvd.
El Segundo, CA 90245
213-333-2151

Circle No. 191

$2,000) range that makes la-
ser printers good replace-
ments even for so-called

ers. “Originally, laser print-
ers burned deeply into the
daisywheel business. Now,
with lower prices, wire-dot-
matrix printers may soon

Multiple Environments

Like their early cousins,
wire-dot-matrix, chain, and
daisywheel, laser printers
fall into a number of market
segments as shown in the
nearby table. Although the
office cluster does represent

pecially in the DEC environ-
ment—about $37 million,
CAP estimates—the work-

resent around $45 million in

lishing and word-processing
applications—both of which

user workstations.

—R:PB.

cheap wire-dot-matrix print- :

feel the pinch,” says Murray. :

a significant opportunity, es- :

station attachment may rep-

revenue when electronic pub- :

are primarily used on single- :

Market Estimates

SUMMARY TOTALS 1987 1988 1989 1990 1991 CAGR CAGR
BY ENVIRONMENT 84-86 86-91
CENTRALIZED

Total unit placements(K) 2.21 2.70 3.30 3.53 3.70 20% 16%

Segment revenue($M) 1080.36 1214.20 1310.59 1403.98 1477.11 14% 9%

Year end population(K) 9.40 11.57 14.11 16.67 18.79 21% 20%
SATELLITE

Total unit placements(K) 4.25 6.22 7:.597 8.88 2.53 8% 25%

Segment revenue($M) 514.55 611.18 728.62 854.10 968.50 30% 19%

Year end population(K) 16.61 21.96 27.78 33.92 40.52 29% 26%
OFFICE CLUSTER

Total unit placements(K) 78.57 122.35 159.23 192.15 214.80 92% 41%

Segment revenue($M) 1333.14 1967.96 2702.33 3293.71 3903.41 80% 41%

Year end population(K) 144.63 263.87 414.94 581.63 756.98 95% 62%
WORKSTATION

Total unit placements(K) 650.60 867.15 1035.30 1125.85 1195.30 262% 27%

Segment revenue($M) 2374.38 3187.69 3773.64 414419 4369.18 234% 27%

Year end population(K) 1234.04 2078.10 2999.51 3625.63 4153.90 353% 48%
GRAND TOTAL

Total unit placements(K) 735.63 998.42 1205.40 1330.40 1423.33 211% 29%

Segment revenue($M) 5302.43 6981.03 8515.18 9695.99 10118.19 60% 26%

Year end population(K) 1404.67 2375.51 3456.34  4257.85 4970.19 237% 49%
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SERVICE ORGANIZATIONS
SCURRY 10 KEEP
Mutri-VENDOR
GONNECTIONS ON-LINE

by Evan Birkhead,
FEast Coast Editor

R ecent surveys reveal
that the Fortune 500 is a :

multi-vendor environment
tied together via DECnet or
Ethernet to a variety of
multi-vendor CPUs, work-
stations, and peripherals
ranging from Apples to
Crays.

This connectivity push,
which is being carefully cul-
tivated by DEC, has created
not only a high-tech melting

pot but an even bigger can of :

worms. Specifically, users
raise the question(s) of what

they are supposed to do when :

a non-DEC CPU fails or a
workstation on the Ethernet
no longer functions? Call
Apple, DEC, IBM, Sun, the
vendor responsible for the
hardware and software, or a

third-party service organiza- :

tion? There are no easy an-
swers to these questions, nor
to the technical issues of
testing links.

Some independent sales
organizations that cater to
businesses buying personal
computers claim their re-
sponsibility ends at the end
of cable. Other organiza-
tions, however, believe they
have full system responsibil-
ity. Microage Computer

Stores Inec.’s (Tempe, AZ) Di-

rector of Technical Support,
Bruce Grant states, “Our
first job is to see that we
aren’t at fault, then we give
the customer the benefit of

our expertise in resolving the :

problem.”

Jim Swanner, a senior
technical consultant for
American Technology Group
(Tokyo, Japan) and former
retailer, says he still has
nightmares over systems
that have lots of foreign de-
vices. “It’s really difficult to
pinpoint the problem,” com-

plains Swanner, who special- :

izes in communications.

ZENITH

Intelligence, La Jolla, CA.

“Any time you create a sys-
tem, you try to keep all the
devices in the same family.”

Swanner’s point is well
taken. Indeed, DEC has man-
aged to keep its system con-
figurations relatively clean.
In fact, until recently, DEC
refused to maintain systems
with non-DEC equipment
attached.

Homogeneity in Service
Heterogeneity of systems
is here and non-DEC attach-
ment is creating some chaos.
When it comes to service and

support, everyone is pointing :

their finger at someone else.
Besides figuring out what
broke, you also have the
problem of deciding whose
warranty covers you and for
what, a process that is more
difficult than it sounds. Be-
cause of this, top-level ven-
dors, including DEC, have
expanded their service cover-
age to include equipment
from other vendors.

Sorbus, an independent
service organization, is one
company that provides full
maintenance and service re-
gardless of the equipment
manufacture or host

¢ connection.

A comprehensive service
package is also offered by

: TRW. Moreover, TRW offers

a maintenance training pro-
gram for your in-house tech-
nician with its Technical

. Of the systems listed, 24% operate in the DEC environment
. as PCs; 26% operate as VT100s; 35% operate as VT200s,

: and 1% are VT52 emulators. DEC manufactures 19% of all

. the PCs on DEC networks; 74% of all VT100s; 89% of all

: VT200s; and 30% of the VT52s. SOURCE: Computer

Training Center. The center
is designed to provide train-
ing and experience on a
broad range of equipment.

Similar maintenance pro- :

grams are offered by Control
Data Corp., Eaton Corp., GE
Computer Services, McDon-

nell Douglas, and Unisys.

vides service that ranges
from simple preventive
maintenance to complete
maintenance and repair re-
gardless of equipment type
or manufacturer.

Analysts speculate that

service will eventually be all- :
encompassing. Even IBM has :

been forced to service VAXes
in some key Fortune 500 ac-
counts. Likewise, DEC re-
ports that it provides service

to all attachments including
IBM PCs and will, eventual-
ly, service Apple Computer
Corp.’s equipment. (The lat-
ter hinges on a pending mar-
keting agreement.) The fact
that DEC is willing to service
systems other than its own—
albeit at a substantial
price—is a remarkable
about-face for the company.
Indeed, its refusal to do so
helped create the need for
third-party service.

Warranty Incentives

Clearly the trend is to-
ward comprehensive, multi-
vendor service. Competition,
however, is tough. To this
end, several service organi-
zations are offering special
incentives—extended war-
ranties and discounts, for
example.

DEC’s hardware warran-
ty providing one year of on-
site maintenance is consid-
ered to be the opening volley

¢ of a warranty war. Systems

Industries, the only company
to successfully battle DEC in

¢ court, has answered with a
Each of these companies pro- :

one-year plan of its own. The
rest of the industry, say ob-
servers, is expected to follow
suit by offering two- and
three-year warranties before
the end of the decade.

Warranties aren’t the
only things being tinkered
with by DEC. Besides ex-
tending the warranty period,
the company is dropping ser-
vice prices as well. “A re-
sponse not unforeseen,” say
industry analysts.

Worp PROCESSING SOFTWARE BUSTS VERTICAL

APPLICATION BARRIERS

by Renee P. Brown,
Southern California Editor

ord processing soft-

ware isn’t used just
for letter writing anymore.
Vertical applications based
on popular word processing
packages such as Data Pro-
cessing Design Inc.’s Word-
11, Orion Information Sys-
tems’ Organon, and
WordPerfect Corp.’s Word-

: Perfect package are now be-
: ing used in the fields of law

¢ enforcement, publishing, and
: even architecture and

: engineering.

Automated Law Enforcement

Few workplaces demand

¢ and disseminate a more con-
: stant flow of information

¢ than your city police depart-
¢ ment. PoliceServer, a VMS-

: based software package from
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' AMAZING
PDP-11 MIRACLE

REVERSES
THE AGING PROCESS.

Now your PDP-11/4, 24,

i v Al SurpnsmglxtheQEDll/QOcanbe nsta
v any PDP-111n just a couple of minutes, beeauzelt
You can increase system performance by up to fits all existing CPU’s with no backplanechanges.j
300%, thanks to the miracle of the QED 11/90 All of this comes with a one
CPU upgrade. It will improve your memory, too. ke year warranty and nation-
The QED 11/90 can address 4 Mbytes of memory wide on-site service

and comes standard with a 16K cache, soitsJ-11 “  (overnightreplacement
processor can run flat out. That'll mean a real ‘ available). Best of all, it’s
performance boost if your PDP is configured as a ' thousands less than the
multi-user system. competition.

Your software is safe, too. Our CPU upgrade
15 100% compatible with your existing Anggoptfltllg) zlzge?‘t}your

applications and peripherals. It
even supports floating
point operations.

getting senile.

QUICKWARE
ENGINEERING
& DESIGN, INC.

: CIRCLE 409 ON READER CARD
PHONE: 800-237-1185 IN MA 617-782-8330

ng)lekwwe and QD ave trademarks of Quickware Engineering & Design, Inc.
P, J-11, and Unibus are trademarks of Digital Equipment Corporation.




Compudyne, is designed to
assist in organizing and
automating police depart-
ment daily routines.

One key element of the
PoliceServer application is
the popular word processing

package, Word-11, from Data :

Processing Design. Chosen
for its powerful list process-
ing capabilities and its “wild
card” retrieval system,
Word-11 performs a variety
of departmental tasks rang-
ing from multi-page incident
reporting to storing confi-
dential detective case notes.
Automation of routine
police tasks is the main pur-
pose of PoliceServer. One

particularly useful fact is the

ability to create special re-
ports and mailings by com-
bining large amounts of po-
lice data with Word-11’s list
processing function. Other
time-saving conveniences in-
clude: custom designed re-
ports, faster processing of
bookings, and automated
general logistical operations.

PoliceServer provides the
police dispatcher with an on-
going display of incidents
and patrols. In the event of
an emergency call, the soft-
ware immediately displays
any gun permits, outstand-
ing warrants, “special need”
persons, and other informa-
tion pertinent to the given
address.

The dispatcher then

passes this information on to :

patrol cars flagged by the
software as available and lo-
cal to the scene. A single
keystroke from the dispatch-
er notes the officer’s arrival
at the scene and automati-
cally calculates and records
the response time.

One-Person Office

The legal newspaper busi- :

ness provides another verti-
cal vehicle for word process-
ing software. Seven
California-based legal news-
papers have automated and
simplified their workloads
by incorporating the Orga-
non Legal Publishing Appli-
cation into their daily rou-
tines. The Organon software
provides a complete system

PoliceServer

Permits & Registrations
)

Screens

MAIN Maintain Permits

Code Files

TYP  Permit Types

Other Options
LU P repare WORD-11 List Document)

Select an option, then press Next Screen

Detail List of Permits

Summary List of Permits
Fee Collection Report

| Code File Reports |
RTYP List of Permit Types

Compudyne’s menu-driven PoliceServer computerizes

routine police tasks.

for monitoring, entering, and :

billing the publication of le-
gal notices that are required
by law.

The legal publishing pro-
gram allows one operator to
enter billing information,
text, and number of times an
advertisement is to run—all
in a single operation. Using
an 87,000-word dictionary,
Organon’s word processing
software provides user-
friendly data entry capabili-
ties tied to a sophisticated
phototypesetting system.

The publishing software
can create a “snapshot” of
any screen and print out a
hardcopy for review prior to
publication, which can be
very important when legal
information is involved. This
application provides a tight
integration of word process-
ing, list processing, and data
management for the legal
publishing environment.

Good Application Timber
Special requirements
within the architectural and

engineering communities
generated the need for Spec-

Net, an integrated system for :

developing design specifica-
tions. In use throughout the
Omaha District of the U.S.
Army Corps of Engineers,
SpecNet automates specifica-
tion development and editing
procedures. Designed by the
Construction Specifications
Institute, a non-profit pro-
fessional, technical organiza-
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tion of architects and engi-
neers, SpecNet can reduce
development time by as
much as 60%.

As WordPerfect offers
special features required by
SpecNet—such as color
change for bold print, under-
lining, a strike-over feature
for editing, and automatic
paragraphing capabilities—
WordPerfect is the word pro-
cessing software on which
SpecNet is based.

WordPerfect also allows
the creation of “macro”
statements that combine
several WordPerfect com-
mands into two simple key-
strokes. Macros can define
an on-screen color change to
indicate deletions and inser-
tions to the guide specifica-
tion, thus allowing for on-
screen review of the edited

guide. SpecNet uses Word-
Perfect’s color capabilities to
provide the word processing
operator with white text on a
blue background, red for de-
leted text, and green for in-
serted text.

When SpecNet is booted,
master guide specifications
that are used as guidelines
for each project are loaded
into the file server. A spe-
cially designed interface pro-
gram initiates the project on
the system and creates a sub- |
directory for that project,
with required guide specifi-
cations copied into it. De-
signers access the system by
reviewing the master list of
specifications displayed on
the screen and highlighting
which specification they
want. Pressing the Enter key
places the desired specifica-
tions into the designer’s
project subdirectory.

To edit the specifications
for his project, the designer
again accesses the system
and a list of active projects
appears on the screen. He
then highlights the project
he wants and presses the en-
ter key to select it. At this
point, WordPerfect is acti-
vated and displays a listing
of files in the subdirectory
for that project. Using Word-
Perfect commands, the de-
signer retrieves the specific
specification and begins the
editing process; when com-
pleted, the edited specifica-
tion is again stored in the
subdirectory.

Additional information about the products or services
described in this article can be obtained by contacting the
company directly or circling the appropriate reader

service number.

Compudyne

898 Main St.
Acton, MA 01720
617-263-2060
Circle No. 207

Data Processing Design Inc.
1400 N. Brasher St.
Anaheim, CA 92807
714-970-1515

Circle No. 208

Orion Information Systems
13741 Foothill Bivd., Ste. 260
Sylmar, CA 91342
818-364-1692

Circle No. 209

WordPerfect Corp.
288 W. Center St.
Orem, UT 84057
801-227-4288
Circle No. 210




How dense? Try 2.3 gigabytes
on a standard 8mm
videocasselte!

Think about it. . .With the CTS-8 8mm
cartridge tape subsystem, you can
store up to 2.3 gigabytes of data
on a tape that's both inexpen-
sive and reusable. That's
enough capacity to

handle four or five

RA81 class disks. On a

tape that fits in your shirt
pocket.

Do your backups at night, when
nobody's around. No operators. No
tape swapping. When you arrive in the 4
morning, your backup’'s done. Just take the 1‘2@%&

‘ Actual size shown

tape out and put it in your desk. You don't
even need a storage room.

And since the CTS-8 is completely VMS com-
patible, you can keep using the software and
procedures you've always used. No hassles.

The CTS-8 is the breakthrough you've been
waiting for. But you don't have to wait any -
longer. Because the CTS-8 is available now ‘ N

for DEC UNIBUS and Q-BUS VAX systems. ~ CTS8 Cartridge tape p —

i Subsystem
Let Transitional Technology show you what

dense really means. Call TTl and ask for
Sales.

Transitional Technology, Inc.
1401 N. Batavia, Suite 204 ® Orange, California 92667

CIRCLE 410 ON READER CARD
(71 4) 744-1 030 CINK i u registered TAL of Transitional Technology, Ine. DEC, UNIBUS, Q-BUS, VMS and VAX are T.AL of Digital Equipment Corporation.



AUTOMATED SOFTWARE DEVELOPMENT TooLS
SHow PROMISE BUT LITTLE GROWTH

by Evan Birkhead, Fast Coast Editor

c omputer-aided software
engineering (CASE)
made a great debut, but has

nally viewed as a panacea to
the woes associated with the
management of large soft-

ware projects—particularly

der government contracts—
CASE is, unfortunately, rec-
ommended by few consul-
tants and analysts.

It appears that suppliers
of CASE products are pro-
viding a good idea rather
than a working technology.
“They were selling capabili-
ties in technology that we
knew weren’t possible yet,”
says an information systems
manager at Ford Aerospace.
“CASE is a great approach,

but the cost of implementing :

it is more than any real sav-
ings or headache-reduction.”

No Overnight Success

A study by International
Data Corp., a market re-
search firm in Framingham,
MA, predicts that 1987 will

The study also predicts that
the CASE market will top

time in the early 1990s. But

this seems to belie the activi-

ty that is, in fact, occurring.
Conceivably, CASE tech-
nology could transform how
software development is ac-
complished. By encouraging
the use of structured pro-
gramming techniques and
streamlining code develop-

ment, less repetition of work

occurs, there are fewer er-

rors, and much of the tedious

code-level work is
automated.

But obstacles still re-
main. After a splashy, over-
publicized entrance onto the
market, CASE has encoun-
tered three primary stum-
bling blocks to success:

® it’'s immature—CASE

: is not yet capable of auto-
: mating the entire software
achieved little impact. Origi- :

development life cycle,
® few coding and inter-

face standards exist, and

® there’s no integration

between systems.
projects being completed un- :

Once these problems have

. been addressed—a formida-
: ble task—CASE will stand a
. much better chance of wide-
¢ spread implementation.

. Not Making the Grade

Contrary to what users

were originally led to believe, :

none of the existing CASE

. systems truly automates the
: entire software development

life cycle. The definitive
model, agreed upon by most
CASE analysts and produc-
ers, subdivides the life cycle
into five phases:

® Requirements analy-

: sis—determining user objec-

tives and building a data

flow structure for the
¢ system;

® Specification—trans-

: forming the user require-
yield approximately $50 mil- :
lion in revenue to the compa- :
nies offering CASE products. :

ments into system syntax
and procedures;

® Design—tailoring sys-
tem specifications to effi-

ciently use the preferred op-
the billion dollar mark some- :

erating system and
programming language;

® mplementation—cre-
ating the system by coding,
database definition and load-
ing, debugging, and integra-
tion testing; and

® Maintenance—modify-
ing and correcting the sys-
tems (sometimes new re-
quirements require
repeating the other four
stages).

The maintenance phase
requires the greatest amount
of time, and is the area
where vendors most fre-
quently come up short. Most
CASE packages perform
analysis and design, but only

a handful utilize fourth-gen-
eration languages (4GLs) or

are capable of generating
code.

The Force of Cooperation
Prospective CASE cus-

tomers are fearful that the

current lack of CASE stan-

dards will make it impossible :
: Engineering Assoc. (New
York, NY). In its “120 Days”

to ever add to CASE sys-
tems. In effect, they fear
that once they buy a CASE
system, they're stuck with it.

Cadre Technologies Inc. is :
: gineering needs. Using CASE
: methodology, customized

among several companies
pushing for an IEEE stan-
dard based on the Electronic
Data Interchange Format
(EDIF) standard interface.
Because it’s a format used in
both CASE and computer-
aided engineering (CAE),
EDIF shows potential.

“Ultimately, shared data
between CASE and CAE ap-
plications will bring new ca-
pabilities to both communi-
ties, and will, in fact, give
birth to an entirely new com-
munity that will be total
product engineering by com-
puter,” explains Lou Mazz-
ucchelli, Cadre’s co-founder.
“The watchword for this new
industry will be CAPE or
computer-aided product
engineering.”

An important source of
pressure toward standard-
ization is the U.S. Govern-
ment. Tektronix Inc.’s CASE
Division, for example, is
among a handful of develop-
ers that have released CASE

ernment specs. TekCASE
complies with the Depart-
ment of Defense’s STD-2167,

¢ which specifies formats for
i documentation and trace-
: ability procedures.

Another CASE solution

that helps ease development
: confusion has already been

implemented at large DEC
sites by DuPont Information

program, DuPont sends an

: evaluation team to your site

to identify your software en-

prototypes are then installed

: and refined. After four

: months, a complete applica-
. tions system goes on-line,

: completely documented and
: debugged.

© 01d Habits Are Hard to Change

In addition to requiring

¢ the establishment of stan-

: dards, CASE systems need to
¢ follow one of several well-

: established methodologies.

: CASE methodology is based

¢ on the principles of struc-

¢ tured analysis, which

i evolved from step-wise de-

¢ sign and programming tech-

niques. The best-known ver-

. sions of structured analysis
¢ techniques are the Yourdon/
i DeMarco and Gane/Sarson

methods. However, some de-

! signers are more accustomed
¢ to data-oriented methods,

: such as the Warnier/Orr,

: Holland/Martin, and Bach-

: man methods, and real-time
software that adheres to gov- :
¢ the Ward/Mellor or Hatley/

: Boeing methods. Too great a
variety of methods, however,

developers are at home with

APOLLO
DSPxx

/

GATEWAY

HEWLETT
PACKARD

SUN 3

HP 9000
s [: HP 9000

DN3xx ‘

A

ETHERNET

8700

DEC

DEC | VAXSTATION I1/GPX
| Vax VAXSTATION Il
VAXSTATION 2000

IBM RT PC

IBMRTPC

1BM

CASE tools are supporting multi-vendor environments made
. up of workstations from many manufacturers.
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confuses customers, and
they’ll delay their purchas-
ing decisions.

Integration Woes

Another area of concern
to customers is the lack of
integration between the dif-
ferent hardware platforms
on which CASE systems run.

CASE producers are tak-
ing different approaches to
overcoming these barriers.

Cadre’s Teamwork, for
example, runs identically on
workstations from Apollo
Computer, DEC, Hewlett-
Packard, IBM (the PC/RT),
and Sun Microsystems; in an
Ethernet environment, each
can become a network node.

More and more CASE
producers are recognizing
VMS for its huge potential
user base and flexibility as a
networked design environ-
ment. Taking the lead from
DEC’s Applications Systems
Development Environment
(ASDE), many companies
are releasing packages for
the VAXstation 2000.

Other approaches focus
on integrating CASE with
varied computer-automated
technologies. ProMod Inc.
links its CASE environment
with a family of computer-
aided programming (CAP)
tools.

Is CASE Right for You?

The key to knowing when
CASE is right for you is to
stay abreast of developments
in the industry. According to
Elliot Chikofsky at Index
Technology, an ideal CASE
environment should provide
the analyst and systems de-
veloper with the facilities to
draw architectural diagrams
of an information system,
describe and define function-
al and data objects of the
system, identify relation-
ships between systems com-
ponents, and provide annota-
tions to aid project
management.

CASE will continue to
search for its niche and will
eventually uncover it’s user
base. The exact size of that
user base, however, remains
to be seen.

Vendor

Product

Price

l  Table—CASE Products

System Compatibility

Cadre Technologies Inc.
222 Richmond St.
Providence, Rl 02903
401-351-5950

Teamwork, consisting of
five modules:

* Access

e Structured Analysis

$7,500-$15,900 per
module

A workstation-based
product compatible
with MicroVAX, Sun,
Apollo, Hewlett-

Circle No. 222 * Real Time Packard, and IBM RT
¢ Information Modeling
¢ Structured Design

Cortex CorVision $50-$150,000 MicroVAX through

138 Technology Dr.
Waltham, MA 02154
617-894-7000

8xxx Series; IBM PC/
AT link to any VAX

Circle No. 223
Digital Equipment Corp. VAXset option package, Dependent on CPU/OS/ VAX
146 Main St. including: number of users
Maynard, MA 01754 * Language-Sensitive
617-897-5111 Editor
Circle No. 224 * Source Code Analyzer
¢ DEC/Code
Management System
* DEC/Module
Management System
¢ Performance Coverage
Analyzer
¢ DEC/Test Manager
Index Technology Excelerator $8,400 (single copy) VAXstation
One Main St.
Cambridge, MA 02142 Excelerator /RTS $8,400 (single copy) VAXstation
i g XL/Design Integrator $10,000 (2-5 users) VAX host
Circle No. 225
ProMod Inc. ProMod/SA (Struct. $3,995-$23,950 VAXworkstation

23685 Birtcher Dr.
Lake Forest, CA 92630

800-255-2689 (outside CA)

800-255-4310 (CA only)
Circle No. 226

Anal.)

through 8xxx Series

ProMod/RT (Real Time)

$4,995-$31,950

ProMod/MD (Mgmt. $4,495-$27,950
Design)

ProMod/DC (Design $1,000

Charts)

ProMod /TMS $1,000-%4,000
(Traceability Matrix Sys.)

ProMod/CM (Config. $1,000-%4,000
Mgmt.)

*Pro/Source Code
Generation

$2,995-$4,995

*Pro/CAP Code and
Design and Maintenance

$1,995-$7,995

*Pro/RE Source-Level
Eng.

* Avail. ADA, C, Pascal

$2,995-$11,999

Tektronix Inc.

CASE Div. Marketing
P.O. Box 14752
Portland, OR 97214
800-TEK-WIDE (ext. 683)
Circle No. 227

TekCASE Analyst

$5,400-$54,000

VAXstation through
8xxx Series; VMS/
Ultrix

Tek CASE Designer

$3,600-$36,000

All VAX; VMS /Ultrix

TekCASE Auditor

$12,000-$52,800

VAX/VMS (not
including VA Xstation)
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When it’s time to renew
the service contract on
your DEC’ systems,
will you be getting
the best quality
at the right price?

You could save up to 34% on Sy

what you may now be paying
for comparable DEC service.

You're ready to sign on the dotted line, and
then it hits you: Are you about to pay too much
for too little on service for your DEC systems?

Unfortunately, the plain and simple truth is
that all too often, this is the case.

However, there is a company that can provide
you with responsive, dependable service that'’s
truly second to none. A company with proven
capabilities and quality of service at the right price.

That’s what you get with CUSTOMCARE®
Service from Unisys. Here’s why.

For starters, we offer some of the most dedicated and
experienced people in the service industry. Customer
Service Engineers who know your DEC systems and
peripherals—even if they are of varied makes and
models—because we place the highest priority on both
pure technical and “hands on” training.

We support every Customer Service Engineer with a
seasoned management team, effective diagnostic tools and
the technical expertise of our Customer Support Center.
And because of our computerized, on-line dispatching

CUSTOMCARE Service
from Unlsys

system, RESPOND, we get all our
expertise to your site fast.

All this results in more productivity
for your organization. And more profit
to your bottom line.

But what else should you expect
from a $9 billion company with a
100-year commitment to excellence—
the kind of commitment that
guarantees cost-effective solutions to
fit your requirements.

Now when you consider that we can
do all this for you and also save you up
to 34%, you'll want to give us a call
before you sign that DEC service
contract.

In fact, you may even qualify for Two FREE Months of
CUSTOMCARE Service from Unisys. You can find out how
when you send for your FREE
CUSTOMCARE Information Kit
today. Just complete and mail the
coupon below or call us toll-free
at 1-800-547-8362, Ext. 03, now.

After all, there is no substitute
for the right quality at the right
price.

FREE CUSTOMCARE
Information Kit

I-Speclal Offer Two FREE Months of CUSTOMCARE Service for Quallfled DEC Users.

Mail this form to : Unisys Corporation, CUSTOMCARE Service,

P.O. Box 1804, West Chester, PA 19382.

O Yes, I would like more information on how to qualify
for your special limited time offer of Two FREE Months
of CUSTOMCARE Service from Unisys—and how to
save up to 34% for service on DEC systems. Please
send me my FREE CUSTOMCARE Information Kit.

O I'm very interested. Please have a Unisys
Representative contact me with the details on how
to qualify for Two FREE Months of CUSTOMCARE
Service from Unisys. And don’t forget my FREE
CUSTOMCARE Information Kit.

To see if you are eligible for our special offer of Two FREE Months

of CUSTOMCARE Service—and to receive your FREE CUSTOMCARE

Information Kit—please complete the information below before

mailing.

Host System/Equipment on Site

O DEC PDP®@-11 Family, model #

O DEC VAX® 11/700 Series, model #

O DEC VAX 8000 Series, model #

O DEC MicroVAX® II |
O DECSYSTEM® 10/20

O STC Tape, Disk and Printer Subsystems I
O DEC, IBM® or Compagq PCs, 50 units or more O less than 50 units
O DEC or IBM Terminals, 50 units or more O less than 50 units

O Other
Call Toll-Free 1-800-547-8362, Ext. 03.
Name
Title
Company.
Address
City State Zip
Telephone ( )

Best Time to Call O AM O PM

CUSTOMCARE is a service mark of Unisys Corporation.

DEC, PDP, DECSYSTEM, VAX and MicroVAX are trademarks of Digital Equipment Corporation.
IBM is a trademark of International Business Machines Corporation.
© August 1987, Unisys Corporation BHAAS88
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Along the Boston corridor

elcome to The Mass. Report, the most radical addition to Hardcopy's :
editorial slate for 1988. This is where you'll be hit with a different, :
entertaining perspective of the Boston corridor in general and the
DEC universe in specific. The purpose of this column is to dissect :
industry issues, expose potential policies, and present promaising prod- :
ucts. We'll go undercover within DEC’s backyard—the software houses of Cam- :
bridge, the office parks along Route 128, and the Maynard mill. We'll report on the :
good, the bad, and the ugly, and leave the analysis up to you. And, in keeping with :
. equipped with huge databases, a long-

Hardcopy’s philosophy, we'll present only hard facts, without sticky rumors.

Ken Olsen, DEC’s president, went in | g
front of the company’s stockholders to : Bids on the Burner
soothe their fears of the roller coaster :
market. He wasn’t nervous, he wasn’t :
shaken. In fact, quite the opposite. Ol- :
sen was calm and sure. He maintained :
that the plunge of Black Monday “will :

have no immediate or direct influence :

on Digital.”

After all, no one took a bigger bath :
that day than Olsen. But he was clearly :
taking it in stride, and keeping his:
sense of humor. He claimed he was :
more worried about how his VAXes :
performed during the crash. “As far as :
I could tell, our equipment did very :
well,” said Olsen, feigning concern. :
“The communications links got over-:

loaded before the computers.”

The primary setback, according to :
Olsen, is half of DEC’s stockholders :
will suffer with a lower index. He is:
also preparing for a recession, though :
not predicting one. His plan for a head :
start on the recession, he said, is to:
temporarily slow down capital expendi- :

tures and cut back on hiring.

As for a stock split, which appeared :
inevitable before the crash, Olsen said :
they are not currently considering one. :
His tone on that subject suggested that :

DEC won'’t split.

In case you're curious, Olsen owns :
2,581,416 shares of DEC stock—more :
than 50% of the 4,750,507 shares owned :
by the corporation’s 47 officers and di- :
rectors and 2% of the company’s total :
issued, outstanding stock. The Strat- :
ford Foundation, a private charitable :
organization founded by Olsen, owns :

another 2,108,745 shares.

Olsen’s aggregate cash compensa- :
tion was $905,706 for the fiscal year :
ending June. He also earned 30,000 :
shares of stock options during the year. :
His estimated annual retirement bene- :
fit will be $90,000 when Olsen, now 61, :

reaches 65.

ed strongest.

“The government picked a propri- :
etary system, which they said they :
wouldn’t do,” was Ken Olsen’s explana- :
tion. In any event, DEC feels it won the :
decision since it will change the way :
UNIX is specified in an RFP. The con- :
tract was large, worth more than $3 bil- :
lion, but won’t be a backbreaker since :
: DEC has several other potential con- :
tracts pending, many with other gov- :
: cause PBS viewers are more attentive.

ernment agencies.

One major RFP, unrevealed until :
now, is with the NASA/Lockheed space :
shuttle program. DEC is competing :
head-to-head with IBM, Honeywell, :
and others for the opportunity to moni- :
: tor all of the operations of the shuttle :
flight, from launching to landing. Lock- :
heed wants the system to maintain a :
huge checklist of every minute opera- :
tion to be performed—both manually :
: and automatically—on board the shut- :
: are followed by the DEC logo and a

tle and at the space center in Florida.

Lockheed hopes to develop a system :
that can double-check each operation to :
see if it’s been completed. The system :
will go one step further than previous :
systems, which merely functioned as :
databases and didn’t follow through on :
the execution of operations. They re- :
: portedly want a system that will de- :
termine what went wrong—why check- :
list items were missed and who was :
: nitely stronger than technical ap-

responsible.

Since the Challenger tragedy, Lock- :
heed went back to the drawing board :
for its entire automation process. Its :
. shuttle design facility now has a totally :

HE MIASS. REPORT

new look, and other areas will be rede-
signed before the next flight. The in-
stallation DEC is bidding for, however,
is not expected to be in place until a
subsequent launch.

Insiders feel that IBM has the edge
because NASA is calling for a scheme
that perfectly suits mainframes

: time IBM computing strategy.

DEC is still feeling the effects of a Back on the Tube

drawn-out lawsuit with the govern- :
ment over the way in which a UNIX :
system was selected by the Air Force. :
The government chose AT&T’s System :
V as a measuring stick for the other :
: candidates, so naturally System V test- :
: vision spots, produced specifically for

It’s been some time since DEC ran a
commercial on the tube. That was a few
Super Bowls ago.

But the company has been back in
the studio, and this time the effort
could prove profitable. DEC’s new tele-

the television series “The Infinite Voy-
age,” are outstanding. “Infinite Voy-
age,” which was funded by a grant from
DEC, is a Sagan-esque documentary
airing on PBS that explores science and
natural history.

Olsen says that commercials on
public television are more “efficient”
because its audience overlaps heavily
with DEC’s target audience, and be-

The new ads juxtapose comments
from CEOs of corporations that use
DEC equipment (Kodak, etc.) with
comments from prominent figures in
sports and the arts. Head and shoul-
ders shots of the speakers are laid over
film of, for instance, ballet dancers re-
hearsing in a segment with choreogra-
pher Twyla Tharp, and basketball play-
ers scrimmaging in an ad with Olympic
coach John Thompson. These sequences

voice-over statement that summarizes
DEC’s one architecture, one network-
ing strategy.

The point is to draw a parallel be-
tween successful distributed data solu-
tions and the logistics of teamwork.
The photography is textured beautiful-
ly, and the message comes across
smoothly. The result is just as powerful
as IBM’s M*A*S*H reunion, and infi-

proaches taken by Wang and Tandy.

In fact, if the lifeless clips we saw
from “Infinite Voyage” are any indica-
tion, the ads will outshine the show.
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QUARTER-INCH TAPE TECHNOLOGY
IS JUST NOW STARTING TO

CATCH WINCHESTER DISK DRIVE
CAPACITIES WITH MANUFACTURERS
PROMISING GIGABYTE CAPABILITY,
BUT HELICAL-SCAN TECHNOLOGY
AND INNOVATIONS IN HALF-INCH
CARTRIDGES ARE ALREADY
PROVIDING GREATER CAPACITY

AT LOWER-COST

TAPE TECHNOLOGIES

OLLIDE

IN ARCHIVE/BACKUP
RACE

BY BRAD HARRISON, Senior Technical Editor and
CARL WARREN, Editor-in-Chief

inchester disk
drives are leap-
frogging to higher
and higher capaci-
ties. These capacity
jumps are as great as 100 Mbytes on
3.5-in. drives, to the gigabyte range for
high-end, 8-in. spindles. But as disk
storage gets greater, so does the need
for low-cost, reliable archival and back-
up systems. And manufacturers of
half-inch, quarter-inch, and emerging
helical-scan tape (Figure 1) products

Figure 1—Just like taking a home
movie with your video tape camera,
Digi-Data’s Gigastore helical-scan tape
drive employs a cylinder that rotates at
1800 rpm. This cylinder serves as the
mount for diametrically opposed video
heads that read and write the tape in a
horizontal plane. The tape is skewed at
an angle to provide the proper striping
bands.
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are all setting sights on being the cho-
sen solution. Even though the majority
of corporate America’s databases are
still predominately paper files (Figure
2), storage manufacturers, especially
those who make tape and optical prod-
ucts (see “Write-Once Optical WORMS
its Way Into Application Arenas,” p. 52,
this issue), are expecting a major shift
to electronic storage.

The leading tape technologies ex-
pected to serve as the media of choice,
at least for the next few years, are half-
inch and quarter-inch tape. Helical-
scan drives, however, are making them-
selves felt and may quickly push half-
inch drives such as DEC’s TK50 and
TK70 out of most subsystem boxes—
that is, if they are generally accepted as
reliable backup devices. Something
that helical-scan drive makers Digi-
Data Corp. and Exabyte Corp. are bet-
ting on.

Quarter-inch
Staying Alive . ..

Don’t discount quarter-inch drive
and cartridge manufacturers either.
These manufacturers are starting to
feel real pressure not only from emerg-
ing 8mm helical-scan products, but
from 4mm digital audio tape (DAT)
when it becomes generally accepted
into the consumer market place.

The quarter-inch tape makers have
indeed realized that there are dispari-
ties in matching tape to Winchester

STORAGE MEDIUMS

FUTURE

Microforms
Paper

Optical

/ r_. Magnetics

Figure 2—The data storage industry foresees cxitensive growth based
on the need to convert paper files to some form of electronic storage. Optical
storage vendors are expecting to enjoy a significant portion of the growing market,
but tape, at least half-inch reel-to-reel and 3480 cartridge, appears to be winning

Jfor the moment.

drive capacity. Indeed, there is some
concern as to whether quarter-inch
tape has reached the limit that it can be
reliably supported by the technology.
As shown in Figure 3, the general con-
sensus of the industry at the beginning
of 1987 was that the maximum was ap-
proximately 150 Mbytes. Drive and car-
tridge vendors are bending to the needs
of storage users and most now claim to
be able to support 320 Mbytes on a sin-
gle cartridge and expect to provide 1
Gbyte capability in just a few months.
And, recently, DEI introduced an ex-

Figure 3—Quarter-inch cartridge tape has barely kept pace with
the increasing capacity of Winchester disk drives. However; 1987 has shown a
magor trend toward matching backup capacities to primary storage with a jump
from 150 to 320 Mbytes and indications are that capacities of 1 Gbyte will be
standard in the next few months. (Source Hardcopy)

QUARTER-INCH CARTRIDGE
FORECAST TAPE LIMITS AS OF JANUARY 1987
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tended-length cartridge with 1000 feet
of tape that can store as much as 500
Mbytes of data in the quarter-inch car-
tridge (QIC) 320 format. Additionally,
the QIC industry committee is studying
the possibility of boosting capacities to
1 Gbyte and defining an acceptable
format.

Backup and archival applications
for personal computers are being han-
dled with quarter-inch and cassette-
style drives in the 40- to 150-Mbyte
range. This technology is claimed by
many manufacturers to be overwhelm-
ingly successful with OEM system inte-
grators. The opposite seems to be true
since few system manufacturers and no
operating system developers are pro-
viding direct support for the drives. A
clear sign of underwhelming interest.

“The leading tape
technologies expected
toserve as the media of
choice, at least for the
next few years, are half-
inch and quarter-inch
tape.”



TekCASE: HOW TO
BREAK A PROJECT INTO PIECES.
AND PUT IT TOGETHER AGAIN.

RIGHT.

5y

You know how to maintain control and
ensure quality of a complex systems proj-
ect: first you divide it into parts and work on
them concurrently, then you put it back
together again. You also know how seldom a
project survives this kind of reassembly intact
—frequently, the final result barely resembles
the original intent. Tektronix, a developer of
complex systems for many years, now intro-
duces a solution to the problem. This solution is
TekCASE: a complete set of software engineer-
ing tools and services to guide you through the
specification, design, and documentation of
even the largest and most complex systems
projects. Tektronix supports the entire software
development life cycle.

Finally, a flexible and extensible tool set
that gives you forward and reverse trace-
ability and verification. Thanks to Analyst/RT
and Designer, only TekCASE provides auto-

matic transformation from specification to
design and automatic conversion from code
back to design. With the addition of Auditor,
providing support for software developers com-
plying with DOD-STD 2167, only TekCASE
gives you uninterrupted visibility of your project
from start to finish. And TekCASE runs on any
VAX® configuration.

TekCASE is more than just a software tool
set—it’s a strategic partnership. From proj-
ect concept to code and beyond, Tek CASE
provides support, service, and frequent prod-
uct updates. So, whether your project is in
parts, back together, or somewhere in
between, TekCASE is there to help you make
sure the pieces fit. For more information, con-
tact your local Tektronix representative or call
1-800-TEK-WIDE, extension 682. Tektronix, Inc.,
Computer-Aided Software Engineering Divi-
sion, P.O. Box 14752, Portland, Oregon 97214.

™TekCASE is a trademark of Tektronix, Inc
"VAX is a registered trademark of Digital Equipment Corp.
Copyright © 1987 by Tektronix, Inc. All rights reserved. MIA454

Tektronix

COMMITTED TO EXCELLENCE
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KEEPING THE SN

Maintech is a performance-driven computer mainte-
nance company that has a history of success in critical
applications with Fortune 500 companies, dating back to
1971. Our portfolio includes such demanding applications
as E911, 411 Directory Assistance and Electronic Funds
Transfer. We offer a combination of experience, depth,
range and operational support not available from other
independent service companies.

Maintech Customer Engineers are trained to recog-
nize the subtle interaction of hardware, firmware, oper-
ating systems and application code on a wide range of
DEC and DEC-compatible products. And to optimize
performance, Maintech utilizes a number of support
programs, including:

* Remote Diagnostic Analysis Centers

+ National Logistics Management System

» Twenty-four hour Technical Support Hotline

* Automated Dispatch System

ST COMPANIES IN AMERICA
OPERATING AT PEAK PERFORMANCE.
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As a division of Volt Delta Resources, Maintech is
more than just a hardware maintenance company. We
have ready access to operations, application, system, and
engineering support—capabilities which allow us to
provide complete system services. Maintech maintains
systems to your high standards of performance, not
simply to hardware specifications.

Most importantly, Maintech is a company that
responds swiftly and goes the distance for our clients.

This ability to act MAINTECH

decisively has earned
Maintech a reputation  GUARDIAN MAINTENANCE SERVICES
A DIVISION OF VOLT DELTA RESOURCES INC.

for quality and
1 800-426-TECH

performance that's
1133 Avenue of the Americas

unequaled.
Maintech. For New York NY 10036
212 827-2600

proven performance
in critical applications. A VOLT INFORMATION SCIENCES COMPANY A
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Supported or
Burdened by Standards

Currently, the QIC format stan-
dards that define the physical file lay-
out include:

STANDARD | CAPACITY/MBYTES
QIC-24 60
QIC-120 120
QIC-150 150
Q1C-320 320

Quarter-inch drive and media man-
ufacturers are quick to point out that
there have been, and are many, stum-
bling blocks causing frustration. For
instance, the QIC committee is still try-
ing to create a fair verification process
for determining whether a product con-
forms to a particular QIC standard.
This test verification process, however,
isn’t simple and involves multiple tests
that are still in the definition stage.

For example, one of the problems
the QIC committee has is determining
the test jig—the base drive and tape.
Tests are expected to include: recording
signal, amplitude stability, output, and
bit shift. Additionally, the stability of
the tracks and positioning plus confor-
mance to a QIC standard are all to be
measured.

No Interchange in Sight

Besides test verification, there is no
definite interchange compatibility
among quarter-inch cartridge vendors
at the file level. Currently, the only
company that is developing file-level
compatibility for IBM PCs is Sytron
Corp., with SY-TOS, a tape operating

“‘Drive and cartridge
vendors are bending

to the needs of storage
users and most now
claim to be able to
support 320 Mbytes on
a single cartridge and
expect to provide 1
Gbyte capability in just
a few months.”

utility for QIC-40 type drives.

Interchangability between drives
supporting different versions of QIC
has been a problem, but QIC drives con-
tinue to sell well in the DEC market.
Most DEC-compatible, quarter-inch
subsystems support QIC-02 and run un-
der the TS driver. Companies like Mi-
cro Technology Inc. have been success-
ful selling QIC-02-compatible con-
trollers for the MicroVAX, challenging
DEC’s TK50 and TK70 half-inch prod-
ucts. In fact, quarter-inch products
have been so successful in the DEC en-
vironment that some industry analysts
are skeptical that any half-inch car-
tridge products besides DEC’s will have
much of a future.

On the other hand, storage industry
observers such as I. Dal Allan, presi-
dent of ENDL Consulting (Saratoga,
CA), don’t seem to be overly encour-
aged by quarter-inch tape advances.
Rather, Allan, like many observers,
seems to be in favor of half-inch mag-
netic and emerging helical scan—the
latter seeming to be the best buy when
cost per Mbyte is considered.

Observers like Allan cite many of
the limitations of quarter-inch car-
tridges such as: media coercivity, in-
stantaneous speed variation (ISV), me-
chanical stability of the cartridge, and
use of elastic bands in the cartridge
that change characteristics with use.

Interestingly, 3M Company (Minne-
apolis, MN), who established the quar-
ter-inch cartridge, is also the company
many claim is smothering the business.
Until recently, 3M has kept cartridge
prices high (approximately $30 for a
DC-600) and has been unwilling to
make technical changes. However, 3M
claims a 22.5% market penetration for
quarter-inch tape—a number that

most analysts are unwilling to live
with.

Sony Corp. (Tokyo) is expected to
add a new element to the quarter-inch
wars with very low-cost cartridges.

Niche Solutions
Stay on Track

Not all the archive and backup solu-
tions you have to consider are quarter-
inch or even standard half-inch tape.
MegaTape Corp., for one, offers a half-
inch cartridge solution that definitely
flies in the face of existing standards
and methodology. MegaTape sells the
MT-750, a 750-Mbyte, half-inch tape
backup product that has sold well de-
spite the fact that its Pertec interface is
the only standard it supports. “There
aren’t any standards in the tape indus-
try,” says Clyde Cornwell, marketing
communications manager of Mega-
Tape. “The QIC stuff is the closest, but
we all know about its compatibility
problems.”

The MegaTape drive isn’t really all
that different from the IBM 3480 or
even helical-scan when viewed from a
technology point of view. The cartridge
uses standard half-inch tape, and the
read/write mechanism (Figure 4) reads
or writes 24 tracks by vertically step-
ping 12 times. A similar approach is
used by IBM on the 3480 and helical
scan.

Reeling in the Reels

Although MegaTape can be credited
with creating a solid base for half-inch
tape, most of the industry is headed for
IBM 3480-style cartridges. Raymond C.
Freeman, president of Freeman Assoc.
(Santa Barbara, CA), predicts that by
the end of 1988, shipments of cartridge

Figure 4—Using a 24-track, vertically stepping head, the MegaTape half-
inch drive uses 12 increments to step across the width of the tape. Read-after-write
capability of the head design ensures the data integrity.

24-TRACK SERPENTINE FORMAT

Odd tracks 1-23
erase head
d

re

Even tracks 0-22
read head

- write head
erase head
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SA-H163

* RUGGEDIZED
¢ REMOVABLE
* RELIABLE

THE 3 R’s. . . REMOVABLE,
RUGGED, AND READY!

Sigma’s new 5-1/4"’ removable drive enclosures
will give you the versatility to access, transport and store data!

SA-H168

* REMOVABLE

* RUGGEDIZED CONSTRUCTION

e HEAVY-DUTY POWER SUPPLY
SIGMA'’s ruggedized SA-H168 is a tough, self-contained
chassis for industrial and military applications. Equipped
with shock-mounted drive frames containing mounting slots
for three full-height 5-1/4”" Winchester and/or removable
media drives. The SA-H168 includes a 14-slot quad-wide
fully-terminated backplane with 0.6" spacing for improved
air flow and easier cabling and board installation. This
chassis contains a heavy-duty 480 watt power supply.

SIGMA'’s rugged enclosure with dual 5-1/4"" removable
Winchester disk drives in the SA-H163, offers a small
chassis for installation in a standard 19" RETMA rack.
The SA-H163 includes a 100 watt power supply, as well
as a controller interface panel. The unit is equipped with

write protect switches and LEDs for each drive.
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Remember to contact your nearest Sigma Representative
for detailed information and prices on Sigma’s DEC*
compatible enclosure and Q-bus board products.

CA  (714)633-0652 MA (617)938-6400 TX  (713)690-8011

(408)241-3770 MD  (301)921-8898 (214)790-2777

CO (303)528-8893 MN (612)435-6550 WA  (408)241-3770

ID  (800)521-3007 MT  (800)521-3007 WY  (800)521-3007
NM  (800)521-3007

Belgium (02)7209038 Holland (03404)27211  Switzerland (038)514353

Denmark (06)848300 Italy (02)4459351 (022)644747
Finland (00)52711  N.Zealand (09)590249 U .Kingdom (0372)378811
France (01)47862504 Norway (02)685230 W.Germany (02202)52042
Greece (01)9514944 Sweden (08)7330080

‘DEC and MicroVAX |l BA23 are trademarks of Digital Equipment Corporation

SA-H162

e BUSINESS APPLICATIONS

e REMOVABLE

e FREE-STANDING MODULAR DESIGN
SIGMA'’s ready for your business applications with the
SA-H162 free-standing enclosure which provides mounting
for a Micro-VAX Il BA23* box plus additional space for
four 5-1/4” ESDI or ST506 Winchester pluggable disk
drives and an 8- or 12-slot expansion backplane. A modular
pull-out drawer located at the rear of the chassis contains
a 400 watt switching power supply assembly.

Sigrnao

V /2002227242041

Seysicorms

3401 East La Palma Avenue, Anaheim, California 92806
(714) 630-6553 TLX 298607 SGMA FAX (714) 630-5417
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drives will surpass deliveries of reel
drives. “Right now, interchange is lim-
ited to high-end cartridge systems, but
soon interchange will be a reality
through the spectrum of half-inch car-
tridge systems,” says Freeman.
Traditional reel-to-reel tape, how-
ever, may not give up so easily, leaving
it uncertain where half-inch cartridge
fits. Standard fare at most DEC sites,
ANSI-standard magnetic tape has a
solid history of use and is completely
interchangeable among systems. “If
anything, we're seeing an increase in
the demand for our reel-to-reel sys-

tems,” says Haim Brill, president of
Aviv Corp., a supplier of a wide array
of DEC-compatible tape subsystems.
“Reel-to-reel is as popular as ever.”
Nevertheless, Aviv offers a com-
plete line of quarter-inch systems, as
well as the Exabyte helical-scan tech-
nology and drives that use the IBM 3480
cartridges. Brill says that he’s covering
the whole spectrum of applications—
that the Exabyte product is for the
really high-volume backup and data-
acquisition applications and the 3480
product is “really expensive” and justi-
fied mostly on the basis that it is inter-

changeable with IBM’s drives.

Scanning the Data

The excitement in tape backup,
however, is clearly settling in on the he-
lical-scan technology. Not really new
(see sidebar, “Helical Scan Not New to
Data Backup,”), the use of 8mm video
cartridges is making itself felt
throughout the industry. Two compa-
nies, Digi-Data and Exabyte, are lining
up an impressive array of OEMs (see
“Tape Subsystems Vendors Directo-
ry”’). The helical-scan technology (Fig-
ure 5) is impressive because it provides

WRITE HEAD
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ROTATION
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READ BACK
CHECK HEAD 2ND
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TAPE
DRUM
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Figure 5—The technology used
in helical-scan drives isn't relying on
anything as esoteric as lasers or rare-
earth media. Rather; the devices are
based on magnetic recording, but using
an innovative approach to put the data
on the tape. Unlike conventional tape
drives that located a fixed set of heads
that the tape runs by, helical-scan uses
three heads mounted on a drum (a) that
rotates at 1800 rpm. The tape is
wrapped around the drum in the shape
of a distorted C at an angle of approxi-
mately 5°.

The idea behind the head/media rela-
tionship is to write stripes (b) of data
rather than long tracks. Each of the
stripes is 3.037-in. in length and con-
tains a maximum of 8182 bytes of
formatted user data. Each stripe—
track—is composed of 8 data blocks
each with 102} user bytes (¢). The
drives typically exhibit a track density
of 820 tracks per inch (tpi).

2.5 Gigabytes VAX Backup

774
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Gigastore works with the standard VMS, DCL Backup Com-
mand and all Qualifiers or standard Unix Dump/Restore Command
and all Arguments. It also provides DEC tape emulation for general

purpose use.

Utilizing true read-after-write coupled with very powerful error
correction, GIGASTORE™ gives you an unsurpassed error rate of
1 in 102 bits. In addition, you get a high speed search capability
not available in most 9-track drives and the convenience of a T-120
VHS cartridge. An IBM PC interface is also available.

Call Digi-Data, an organization with a 25 year history of
manufacturing quality tape drives, at (301) 498-0200.

TMGIGASTORE is a trademark of Digi-Data Corporation

DIGI-DATA CORPORATION
8580 Dorsey Run Road

Jessup, MD 20794-9990

(301) 498-0200

Telex 87-580

I ... First In Value

In Europe contact: Digi-Data Ltd.  Unit 4 « Kings Grove * Maidenhead, Berkshire
England SL6 4DP e Telephone No. 0628 29555/6 * Telex 847720
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the ability to store as much as 2.5
Gbytes of data on a cartridge that fits
in the palm of your hand.

Helical scan literally uses off-the-
consumer-shelf devices—the same
heads and basic electronics used in your
cam-corder and media that costs pen-
nies. In fact, a quick call to local retail-
ers of videotape found prices ranging
from $1.99 to $5.75. With media prices

that low, the cost per megabyte is
negligible.

Additionally, if you're planning on
integrating a helical-scan drive, or buy-
ing one ready to plug in, there is an ex-
tra benefit. The drives use the small-
computer systems interface (SCSI),
thus making the interconnect easy for a
variety of systems.

One of the companies that is provid-

ing TU driver capability for the Exa-
byte drive is Distributed Logic Corp
(DILOG). Their Model TSS2 subsystem
consists of the Exabyte drive, cable,
and a SCSI interface and adapter for
the Q-bus. The single-ended SCSI im-
plementation provides for 64 Kbytes of
buffer memory and delivers a 1.5-
Mbaud data transfer rate. The price tag
for the entire subsystem, including the

Ithough it would appear
from the hoopla sur-
rounding helical-scan
tape technology that it is
the newest and brightest
backup technology on the market,
“Not so0,” say computer old-timers. In-
deed, RCA Corp. was experimenting
with storing data as video frames as
early as 1959.

Serious efforts for using video
methods, particularly helical-scan
heads, laid dormant until 1980. That
year, a start-up company called Data-
Dyne Inec., (Sunnyvale, CA), which
would be later called Pragma Data
Systems Inc., was founded by John
Harman, John Lynolt, and Bruce
Manildi. The goal of the company was
to develop low-cost, efficient backup
for high-capacity Winchester disk
drives. The result was the DAC 2080
tape drive that used helical-scan
heads and standard half-inch mag-
netic tape that was housed in a 4.87- x
4.87- x 1-in. cartridge. “This was real-
ly the first attempt at a direct-access
cartridge tape system. It preceded
IBM’s 3480 half-inch cartridge tape
drive, which was introduced March
22, 1984, by four years,” remembers
Freeman Assoc. (Santa Barbara, CA.)
President Ray Freeman.

Besides using a relatively stan-
dard media approach, although the
cartridge represented a new problem,
the DAC 2080 had other compelling
features:

® use of proven, helical-scan video
heads, thus improving reliability and
cost;

® ability to back up 80 Mbytes of
formatted data in 7.4 minutes;

® matched 8-in. Winchester disk
drive form factor of: 4.5- x 8.55- x
14.5-1n.;

® Jow cost—about $10 to $15 per M
byte with a goal to reach the $5 level
at the OEM level; and

® easily matched to most stand-
ard interfaces.

Conceptually a 32-Head
Disk Drive

In operation, the DAC 2080 ap-
peared to operate as a 32-head Win-
chester disk drive with 615 cylinders.
On each read/write pass, the two dia-
metrically opposed heads, offset by 16
tracks each, would read or write one
track on each rotation of the helical-
scan head. The tape was incremented
to a read/write zone, stopped, and the
heads would rotate and read or write
the data.

With what appeared to be more
pluses than minuses, you might have
expected the Pragma drive to set a
new storage standard. The company,
however, had to face a few facts. First,
the technology, as they were using it,
was untried and difficult to manage.
Second, the quarter-inch cartridge
(QIC) standards had begun to provide
solutions to problems frustrating

HELICAL SCAN NOT NEW TO DATA BACKUP

quarter-inch tape makers, and IBM
was waiting in the wings with the
3480 tape drive, which they intro-
duced March 22, 1984 and began ship-
ping in January of 1985. “They ran out
of time and money,” claims Freeman.

A Better Foundation

The Pragma drive clearly showed
an innovative approach, was well
ahead of its time, and may have suc-
ceeded if a firm technology bed had
been present. The latter being the
case for 8mm and 4mm digital audio
tape (DAT) systems.

Since the R&D costs for DAT have
been absorbed by the consumer elec-
tronics industry, costs are already
lower than for standard backup stor-
age. But developers of DAT drives, un-
like the Pragma pioneers, also can
take advantage of advances in inter-
face, microprocessor, and software
technologies. —B.H. and C.W.

The Pragma drive represented t/e first attempt at using helical-scan head
technology for recording backup data on half-inch standard tape. The drive
matched the form-factor of 8-inch Winchesters and was, as claimed the company,
able to back up 80 Mbytes in 7.} minutes. Unfortunately, the company was never
able to make the technology work properly and ran out of time and money,.
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mounting skid plate, is $5,395.

The bandwagon effect isn’t the rea-
son DILOG is providing an Exabyte
system, claims product marketing
manager, John Frassel. “It may sound
like a hackneyed phase, but our goal is
to provide solutions. And we see helical
scan as one.”

Summus Computer Systems is an-
other company that is taking a specula-
tive leap with the Exabyte drive. Sum-
mus does offer the drive as a system
add-in, but recommends you should
probably buy the fully integrated pack-
age in the GigaBox, which is designed
for any host system—not just DEC.

Creating a bigger sale is part of the
motivation for Summus to recommend
buying the GigaBox. “You can buy an
8mm helical-scan tape drive and plug it
in, but that’s only the electrical portion
(see sidebar, “TMSCP Driver Makes
DEC Attachments Standard’”). The
software issues, especially for DEC sys-
tems, can be difficult and overly cum-
bersome,” says Summus president Don
Harmeier. To this end, Summus takes
the approach of making the GigaTape
operate transparently to both you and

TMSCP DRIVER
MAKES DEC
ATTACHMENTS
STANDARD

ape drives on DEC systems
have been supported by a va-
riety of different drivers.
Now, however, DEC is stan-
dardizing tape drivers with
TMSCP in the same way that it stan-
dardized magnetic disk drivers with
MSCP. Both TMSCP and MSCP are
components of DEC’s Digital Storage
Architecture (DSA) whereby operat-
ing systems view storage in logical
rather than physical terms, reducing
operating system overhead.

The TS11/TSV05 has been DEC’s
most popular tape driver, supporting
DEC’s TSVO05 reel-to-reel tape subsys-
tem and a variety of third-party prod-
ucts. In fact, it is often ported to
MicroVAX systems to support drives
other than the TK50/70.

But with the TMSCP compatibility
of the TK50 on MicroVAX systems, the
TMSCP driver is quickly becoming
the DEC industry standard and will
soon be the protocol supported by all
DEC and third-party tape controllers
in the same way that MSCP has be-
come the standard for disk.

—B.H. and C.W.

the system.

Similarly, Emerald Systems Corp.’s
Virtual Archive Storage Technology
(VAST) device uses helical-scan tech-
nology to achieve the high-capacity. In-
deed, the company, which has been cre-
ating tape subsystems based on half-
inch tape for the last several years,
views helical-scan tape as an ideal dis-
tribution vehicle. Agreeing are Lee
Elizer, president of Peripheral Strate-
gies Inc., (Santa Barbara, CA) and
Freeman Assoc.’s Ray Freeman. Both
analysts see the 8mm cartridges pro-
viding a cartridge interchange format

that can cut across a number of sys-
tems. “It’s been established by Sony,
and I don’t see anyone meddling with
it,” says Freeman.

Even though 8mm may come
through unscathed in a standardiza-
tion effort, DAT most likely won’t. Al-
ready Elizer has established an ad-hoc
industry group DATA-DAT to investi-
gate the type of standards that need to
be imposed on the 4mm tape. The IEEE
is taking a big interest as well. Dave
Allen, president of Prairie Technolo-
gies Inc. (Aubry, KS), has petitioned
the Microcomputer Standards Com-

A ﬁttmg compamon fér i@days hi gh
capacxty hxgh performance disk drives
ily integrated into disk
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The reasons
for choosing

ME NA over
(?NA quickly

When you use MEQNA, the plug-replaceable
alternative to DEC’s DEQNA®, you'll save
hundreds of dollars on every controller.

That's hardly small change. Especially when
you consider just how many controllers it takes
to configure a typical network.

Like DEQNA, MEQNA has a 10-megabit-per-
second data transfer rate. It's completely software
compatible with DECnet® And it even works
with DEC® cable kits and tranceivers.

For gains in line utilization and overall
network efficiency, MEQNA uses an on-board 128
Kbyte buffer during both transmitting and
receiving.

It also features an on-board menu-driven
utility, which greatly simplifies operation and
configuration.

You can use MEQNA to connect any Q-bus
computer to either Ethernet or TWire (RG 58)
communications channels. When connecting to
TWire, MEQNA works with MESTA, an Ethernet-
to-T'Wire adapter that replaces DEC’s DESTA®.

MESTA provides a secure push mount direct
to the system box bulkhead. It eliminates the
15-pin tranceiver cable, as well as the additional
connection necessary with DESTA.

Why spend hundreds more for DEQNA, when
you can get the same kind of performance with
MEQNA for much less? For complete informa-
tion, call or write Micro Technology today.

Mil

Micro Technology, Inc.

Innovators in digital Technologies

1620 Miraloma Ave.
Placentia, CA 92670
(714) 632-7580
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mittee (MSC), the governing body of
standards working groups in the com-
puter society, to establish a study group
for 8mm and 4mm tape. Allen says that
the issues range from the “mom and
pop” stuff of reliability and perfor-
mance to data rates and the style of
heads. “The azimuth on the video style
helical-scan head isn’t correct to per-
mit block update capability—that’s the
biggest question in my mind. The A/B
head arrangement with crossed azi-
muths makes it difficult to do a block
update,” complains Allen. The MSC
agreed to start a study group that may
develop into a full standards working
group by mid-1988.

DEC Tries Again

With third-party vendors moving
toward helical scan, DEC is still under-
writing half-inch cartridge formats.
The TK50 half-inch tape product for
the MicroVAX II hasn’t been very suc-
cessful. Problems range from the TK’s
generation of too much heat (resulting
in failures both within the drive itself
and in other electronics housed in the
MicroVAX chassis) to extremely low
quantities of data fitting onto the tape
as the result of a poor method of writ-
ing data while the tape is streaming.

For additional information about the
products or services described in this
article either contact the companies listed
directly or circle the appropriate reader
service number.

But the sheer quantity of sales, as
well as the fact that the TK50 cartridge
has become the standard method of
program distribution on MicroVAX,
has made the drive an industry stan-
dard. And now DEC has tried to reme-
dy the problems with its new TK70
product, which uses advanced record-
ing techniques and handles cartridges
from both DEC and 3M. Previously, all
TK50 cartridges were single-sourced
from DEC.

It seems, however, that DEC can’t
help but win with its half-inch tape car-
tridge products. The competition is

making strides, but DEC keeps pump-
ing out MicroVAXes, and the TK drives
continue to be the primary method of
distributing software for these sys-
tems. Additionally, the TMSCP driver,
originally only available with Mi-
croVMS and developed to support the
TK50, is now available across the range
of DEC operating systems, encourag-
ing users to buy DEC TMSCP products.
More and more third-party manufac-
turers, however, are reverse engineer-
ing the TMSCP protocol and offering
products compatible with it; the chal-
lenge, in fact, may be just beginning. '&

Aviv Corp. Exabyte Corp.
26 Cummings Park 1745 385th St.
Woburn, MA 01801 Boulder, CO 80301
617-933-1165 303-442-4333
Circle No. 228 Circle No. 233
DEI MegaTape Corp.
10170 Sorrento 1041 Hamilton Rd.
Valley Rd. Duarte, CA 91010-0317
San Diego, 818-357-9921
CA 92121-1604 Circle No. 234
619-452-7840 X

: Micro Technology Inc.
Clrola o, 269 1620 Miralomaolgve.
Digi-Data Corp. Placentia, CA 92670
8580 Dorsey Run Rd. 714-632-7580
;gsixg&hgg 0%0794 Circle No. 235

1

; Summus
Cecle o, &30 Computer Systems
Distributed Logic Corp.  P.O. Box 820549
1555 S.Sinclair St. Houston, TX 77282-0549
P.0. Box 6270 713-589-9772
Anihgeim, C;S 92806 Circle No. 236
714.937-5700

: Sytron Corp.
i 135 Maple St
Emerald Systems Corp. ~ Marlboro, MA 01752
4757 Morena Blvd. 617-460-0106
San Diego, CA 92117 Circle No. 237
619-270-1994
Circle No. 232

CODAR’s Q-Bus and
MicroVAX Il Products

Quality Designs You Can Count On

Our Military Quality Assurance Program (MIL-I-45208A) may not be necessary
in your commercial application. But it helps assure that all our products work
for a long time. In fact, you probably will never need our warranty—two years
on systems and one year on modules.

* Ruggedized MicroVAX Il
Meets MIL-STDS 810D & 461B
Holds four 380 Mbyte Disks
TEMPEST/EMI Design & Filters
Authorized MicroVAX CPU OEM

¢ Q-Bus & MicroVAX Backplanes
9, 14 & 22 Slot Versions
0.6” Spacing for Better Cooling
Custom Designs Available

* Programmable Counter/Timers
Fifteen 16-Bit Counter/Timers
19 Distinct Counting Modes
Replaces 15 DEC KWV11’s

e CMOS Calendar Clocks
Stand-Alone or Multi-Function
CMOS RAM, LTC & Watchdog
EPROM Boot for Disk & Tape

* Q-Bus System Monitors
Measures Temp. & Voltages
Time Stamped Error Logging
DLV11 Serial Port

* Watchdog Timers
Separate Boot & Run Delays
Relay & Logic Alarm Outputs
Auto Re-boot on System Crash

Q-Bus & MicroVAX are trademarks of Digital Equipment Corporation.

CODAR [fjiijin
TECHNOLOGY q

INC.

Computer Products Division
1500 Kansas Avenue, Bldg. 2E
Longmont, Colorado 80501

(303) 776-0472 TELEX 4947090
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Andromeda’s Winning Pair

SMDC
® Controls 2 SMD Drives
® 25 Mbit/sec Data Rate

® Controls 7 EDSI Drives
® 1 MB Cache ® Controls 3 RX50/33 Drives
® Adaptive Readahead ® 25 Mbit/sec Data Rate
® User Service Port
® [ield Upgradable Microcode
® 16 MB Cache Expansion Board

If sheer, flat-out performance is what you are looking for? Have we got a deal for
you! Under typical system conditions Andromeda’s cache controllers experience
hit rates of over 80 percent. This means that, using either the ESDC or the SMDC,
seek time and rotational latency are reduced to ZERO over 80 percent of the time.
Thus typical disk accesses are up to FOUR TIMES faster.

Caching technology isn't the only area where Andromeda is setting new stan-
dards. The on board access port provides extensive disk diagnostics, a real time
cache performance monitor and allows customer to upgrade controller microcode
via modem. Thus, more advanced cache algorithms as they are developed by
Andromeda’s engineers are only a phone call away.

2 ANDROMEDN
e SYSTEMS

9000 Eton Avenue, Canoga Park, California 91304 U.S.A. (818) 709-7600 ® TWX-910-494-1248
CIRCLE 441 ON READER CARD



TAPE STORAGE SUBSYSTEMS

Drive Type Controlier §
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Company Product Name Price € Iz 0o . 8 = w &
A/G SYSTEMS INC. CDS-ZOOO Ya-in. 9-Track $17,500 . Multibus | Proprietary Ya-in. Archive
18%1 ?d1 418 St. b Cartridge Duplicator SDD
ulder, ; ; i
303 _444 6157 Circle No. 129 Eﬁg?'c‘/azg: 9-Track Tape $41 ,623 . Multibus | Propnetary VZ-{%OOPGE&()JO FS
AMERICAN DATA SYS. MKTG. INC. MXM 2442/2444 $10,000-$12,000 Multibus | Xylogic 4472 Fujitsu MXM
g:t3 . r?trw MA 02072 o
oughton, : .
817-341-0171 Circle No. 130 MXS 2442/2444 $10,000-$12,000 Multibus | Xylogic 472 ﬁszl;“h‘/‘ll)\%w
MXA 2442/2444 $10,000-512,000 Multibus | Xylogic 472 Fujitsu MXM
2442/44AC
VXS 2442/2444 $10,000-$13,000 o VME Xylogic 772 Fujitsu MXM 244
TDQ 2442/2444 $9,800-$11,500 o Q-bus We%corp TS11,TSV05  Fujitsu M 2442
TDU 2442/2444 $10,000-§12,000 Unibus Wespercorp TD TS11 Fujitsu M 2442
v, r%lex TC AC
TDU 2435 $23,900 . Unibus Wespelr\(l:orp ™ TS11 FujitsuLh1ﬂ 2335
TDU 2436 $28,500 . Unibus Wespelrvoorp D TS11 Fujitsw 2436
TDQ 2435 $23,900 . Q-bus Wespercorp TS11 Fujitsu M 2335
TDQIV L1
TDQ 2436 $28,500 . Q-bus Wesgercorp TS11 Fujitsu M 2336
TDQIV L1
AMERICAN DIGITAL SYSTEMS INC. Master Tape $3,400 . Q-bus Micro TSV05 Archive Viper
75 Union Ave. Technolt?y
Sudbury, MA 01776 MSVOo
617-443.7711 Circle No. 131
APPLIED DIGITAL SYSTEMS ADS 880/990 $4,400-89,700 . Q-bus Emulex TC02/  TS11, TSV05 Cipher
:EO State S i TCO3
airpol ¢ :
716 377 7000 C|rc|e No. 219 ADS 882/992 $5,500-$9,900 . VME Xylogics 772 Cipher
ADS 884/ADS 2472 $4,900-$9,000 . Multibus | Xylogics 472 Cipher/Pertec
ARCHIVE CORP. Vif)er Series/2060, 2125,  $1,895+ . Unibus, Q-bus  Emulex, DILOG, TS11,TSV05  Archive Viper
1650 Sunflower Ave. 2150 Microtech
Costa Mesa, CA 92626
714-641-1230 Circle No. 292
ARTECON INC. Ya-in. Reel Tape Subsystem POR . VME Ciprico Kennedy 9600A,
g4|31 lmpTalah o o Mgster 3%88 93110
alomar Tech. Cir. :
Carlsbad, CA 92008-3864 8mm Video Tape Subsystem POR . VME Ciprico 2F3500 Scsl Exa%goEXB-
619-931-5500 Circle No. 220
QIC Tape Subsystem POR . VME Ciprico, Emulex SCSl Wangtek
AVIV CORP. TFS 835-8200 POR . Unibus Aviv TFC 835 TS11 Exabgm EXA-
o -
loburn, : :
TFS 825-2436 POR . Unibus Aviv TFC 825 TSI Fujitsu 2436
TFS 935-8200 POR . Q-bus Aviv TFC 935 TSV05 ExabayztgoEXA-
TFS 935-3480 POR . Q-bus Aviv TFC 935 TSV05 Aspen 3480
TFS 925-2436 POR . Q-bus Aviv TFC 925 TSV05 Fujitsu 2436
BROOKVALE (COMPUTER) ASSOCIATES 9 Track Tape Subsystems ~ POR . Unibus, Q-bus AIlDEC Al AllDEC
265 Oser Ave.
Hauppauge, NY 11788
516-273-7777 Circle No. 133
DIGITAL BASICS INC. DB82A $5,995 . Unibus, Q-bus, DILOGSQ/  TUB1, TK50, Exabsyte EXB-
g%Q kS Cantheﬂrr‘tlné 3!;8 VME SU703 TMSCP 200
akopee, . i X
8124962550 Circle No. 291 TUB1E-DBI POR Unibus, Q-bus D'E?J%%QI TU81, TMSCP LMSI92185-02h

The vendors listed in this buyers guide responded to a survey conducted by Hardcopy. To be included in the Hardcopy database, please
contact Cindy Grant-Thurman at 714-632-692/.
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Company

DIGITAL COMPUTER EXCHANGE INC.
27773 Industrial Blvd.

Hayward, CA 94545

415-887-3100 Circle No. 134

DILOG COMPUTER PRODUCTS GROUP
17466 Daimler Ave.

Irving, CA 92714

714-261-9945 Circle No. 135

EAKINS ASSOCIATES INC.

67 E. Evelyn Ave.

Mountain View, CA 94041
415-969-5109 Circle No. 136

EXABYTE CORP.

1745 38th St.

Boulder, CO 80301
303-443-4333 Circle No. 137

FINTEC SERVICES

15520 Rockfield, Unit 1

Irvine, CA 92718

714-768-8219 Circle No. 138

GROUP THREE ELECTRONICS
21041 Western Ave., Ste. 300
Torrance, CA 90501
213-781-9222 Circle No. 139

HONEYWELL

P.0. Box 5227

Denver, CO 80217-5227
303-773-4491 Circle No. 140

INNOVATIVE DATA TECHNOLOGY
5340 Eastgate Mall

San Diego, CA 92121
619-587-0555 Circle No. 221

KENNEDY CO. DIVISION OF SHUGART
CORP.

1600 Shamrock Ave.
Monrovia, CA 91016-4247
818-357-8831 Circle No. 141
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Product Name

K9400
M990
F880
M891

TSV12A
606/2
605/2
TS14
TS13C

TS13A

TS12D

TS128

TS12A

TMSV12A

Mini Max Model 10

Mini Max Model 11

Mini Max Model 12
Mini Max Model 20

Mini Max Model 21

Mini Max Model 22

EXB-8200 8mm Cartridge
Tape Subsystem

Guardian 4489
Guardian 4490
Guardian 4290
Guardian 4289
Guardian 4689
Guardian 4690

Very Large Data Store
(VLDS)

MTS Series/130
MTS Series/150

MTS Series/150MVL
TD Series/VME
TD Series/INTL

Price
POR

POR
POR
POR

POR
POR
POR
POR
POR

POR

POR
POR
POR
POR
$6,000

$6,000

$6,000
$4,000

$4,000

$4,000
POR

POR

POR
POR
POR
POR
POR
POR
POR

POR
POR

POR
POR
POR
POR

Drive Type

Reel-To-Reel

. .

TAPE STORAGE SUBSYSTEMS

-in. Cartridge
Y2-in. Cartridge
Helical Scan
Other

Controller
>
= -
se. 8 E
- g E ]
7 =~ -
o £ o 2
T e - £
(3} 3 w
Unibus, Q-bus ~ Emulex TC13/
TCO3
Unibus, Q-bus ~ Emulex TC13/
TCO3
Unibus, Q-bus ~ Emulex TC12/ TS11
TC02
Unibus, Q-bus ~ Emulex TC12/ TS11
TCO02
Q-bus DILOGDQ132 TS11,TSV05
Q-bus DILOG TCV21 TMSCP
Q-bus DILOGDQ132 TS11,TSV05
Unibus DILOGDU142  TS11,TU80
Unibus DILOGDU142  TS11,TU8D
Unibus DILOGDU132 TS11,TU8O
Unibus DILOGDU132  TS11,TU8B0
Unibus DILOGDU132  TS11,TUBO
Unibus DILOGDU132  TS11,TU80
Q-bus DILOG TCV21 TMSCP
Unibus 10 %yfstems TMSCP
0
Q-bus m %yéstems TMSCP
0
VME Ciprico 3500
Unibus D S‘?rstems TMSCP
0
Q-bus i) SQ%_stems TMSCP
0
VME Ciprico 3500
Unibus, Q-bus, AnyDEC-  TMSCP, TS11
VME compatible SCSI
host adapter
Unibus, Q-bus,  DILOG, Emulex, Al
VME, Multibus | Micro
Technology
Q-bus DILOGDQ142 TS11,TSV05
Q-bus DILOGDQ142 TS11,TSV05
Multibus | Xylogics 472
Multibus | Xylogics 472
VME Xylogics 772
VME Xylogics 772
Unibus, Q-bus, ~ AnyDEC-  TS11, TMSCP
VME compatible SCSI
host adapter
Unibus DILOG TS11, TM11
Q-bus DILOG TS11, TSV05,
™11
MicroVAX DILOGMV132  MicrovMS
VME [/0Inc. VME 403  VersaDOS
Multibus | Ciprico
Unibus, Q-bus,  DILOG, Emulex,
VME, Multibus | and others

Drive Manufacturer/
Model

Kennedy 9400
Cipher M990
Cipher F880
Cipher M891

Cipher M890-1
Cipher F880-1
Cipher F880-1.
Kennedy 9401

Control Data
Keystone [l

Control Data
Keystone II

Cipher M891-2
Cipher M890-2
Cipher M890-1
Cipher M890-1
Exabyte 8200

Exabyte 8200

Exabyte 8200
Pertec 240

Pertec 240

Pertec 240
Exabg'te EXB-
200

Cipher, Kennedy

Cipher M891
Cipher M390
Cipher M990
Cipher M891
Cipher M891
Cipher M990
Honeywell VLDS

DT
IDT

DT

DT

DT
Kenndey



TAPE STORAGE SUBSYSTEMS

Company

MEGATAPE CORP.

1041 Hamilton Rd.

P.0. Box 317

Duarte, CA 91010-0317
818-357-9921 Circle No. 142
MICRO TECHNOLOGY INC.
1620 Miraloma Ave.

Placentia, CA 92670
714-632-7580 Circle No. 143

MINI COMPUTER TECHNOLOGY
696 E. Trimble Rd.

San Jose, CA 95131

408-435-161 Circle No. 144

PSIINC.

18 Tait Rd

Saratoga Springs, NY 12866
518-58 5886 ircle No. 218

QUALSTAR CORP.

9621 Irondale Ave.

Chatsworth, CA 91311
818-882-5822 Circle No. 145

SUMMUS COMPUTER SYSTEMS
14925-A Memorial Dr.

Houston, TX 77079

713-589-9772 Circle No. 146

THE 11 CONNEXTION

1105 Pamplona Ave.

Davis, CA 95616
916-758-2943 Circle No. 147

TOTAL TEC SYSTEMS INC.

2 Gourmet Ln.

Edison, NJ 08837
201-906-6500 Circle No. 148

TRANSITIONAL TECHNOLOGY INC.

1401 N. Batavia St., Ste. 204
Orange, CA 92667
714- 44 1030 Circle No. 149

TRIMAECE%I & ASSOCIATES INC.

139N
e, PA 16801

State Col
814-234.5659 Circle No. 150

ZOLTECH CORP.

7023 Valjean Ave.

Van Nu&s, CA 91406
818-780-1800 Circle No. 151

Product Name
MT-500

MT-750 Ptug & Play Tape
Subsystem

MU 600

MS 400
Microsafe

MD 4650

ggednzed Tape Drive
Subsystem

Removable Disk Drive
System

XT-880, XT-890, XT-990
9 Track Y2-in. Tape Drive

Masstape Model 2460
Datatape Model 2470
Gigatape Model 2480

11X-MSV05-5T/60

TT96003
TT96013
TT75013

TT75003
CTS-8
CTs-8
CTS-8
CTS-8

FOX-U1
FOX-U2

Price
$13,500

$15,250

$9,000

$3,095

$3,445

$10,500

$12,000

$4,780

$9,995-§17,995

POR

$1,900+

$4,700+

$4,200+

$2,500-53,400

POR
POR
POR

POR
$6,995
$5,995
$7,99
$7,995
FOR

$2,635
$5,725

Drive Type
¢ 9
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Unibus, Q-bus, ~ Emulex TC-03, TS11 MegaTape MT-
VME, Multibus | TC-138 500
Unibus, Q-bus,  Emulex TC-03, TS MegaTape MT-
VME, Multibus | TC-13 750
Q-bus Micro TMSCP Exabayte EXB-
Technology QTS 200
Q-bus Micro TS11,TSV05  Archive Viper
Techn
MSVO!
Q-bus Mlcro TS11,TSV05  Archive Viper
Techn
MSVO
Q-bus Micro TMSCP Exatyte EXB-
Technology QTS 200
VME, Multibus | Mms Computer MM&
MCT47(6%y RUTS !
VME, Multibus |~ Mini Computer Mini Computer
Tech Technology RDS
MCT47
VME, Multibus |~ Xylogics 472 Cipher 890, 990
Q-bus MICTO TSV05 Qualstar 701,
y 1052, 1054
MSV
Unibus, Q-bus, Summus 2460U, TS11, TMSCP  Archive Viper
VME, Multibus | 24600Q, 2460V,
2460M
Unibus, Q-bus, Summus 2470U, TS11, TMSCP  Cipher 890,
StorageTek

VME, Multibus | 2470Q, 2470V,
2470M

Unibus, Q-bus,  Summus 2480U,
VME, Multibus | 24800, 2480V,
2480M
Q-bus Micro
Technol
MSV0!
Q-bus Emulex TC03
Unibus Emulex TC13
Unibus Emulex TC13
Q-bus Emulex TCO3
Unibus Transitional
Technology
Q-bus Transitional
Technology
VME Transitional
Technology
Multibus | Transitional
Technology
Q-bus Micro
Technology
MSVO0
Q-bus Zoltech TCC-
TSV05-QIC2
Q-bus Zoltech TCR-
TS11-P.

TS11, TMSCP  Exabyte 2480

TSV05 Archive 9045L

TS11,TSV05  kenndey 9600A
TS11,TSV05  Kenndey 9600A

TS11 MegaTape MT-
s '15%e
TS MegaTg%e MT-
TMSCP/ Exa!ane EXB-
Proprietary
TMSCP/ Exabage EXB-
Proprietary
Exabgte EXB-
200
Exabyte EXB-
o
MS-type, TS11 Archive
TSV05 Kenndey 9500
TSV05 Kenndey 9600
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HG/WE Labs Fvaluates the Exabyte
EXB-8200 on the MicroVAX Il

: No bigger than a TK50 tape drive, the Exabyte EXB-8200 is one of
: the first video storage
: devices for DEC

: systems and HC/WG
. Labs integrated it

: with the MicroVAX II |~
. for test evaluation |

by Jon Elson,
. President Pico Systems

he Exabyte EXB-8200 is a
high-capacity (2.3 Gbytes)
magnetic tape drive that
uses standard 8mm video
cartridge tapes as media.
. This cartridge is smaller than an ordi-
. nary audio cassette, but slightly
. thicker. It is used in several video
- cam-corders and with the emerging
. Digital Audio Tape (DAT). These car-  The Exabyte 8mm product Stores 20,8 Mbytes of data, as compared to the much
- tridges are available for about $9.95 gmaller capacities of traditional tape media.
. (quantity 10) and 2.3 Gbytes is the

: equivalent of more than 14 full-sized HARD FACTS: ® Recording format: 8mm

: 6250-bpi, nine-track tapes or fifty-one . helical-scan digital computer tape

: 1600-bpi tapes. EXB-8200 ® Transfer rate (peak): 1.5

The drive has the same form factor Price: $3,500 (Qty. 1) Mbyte/second

: (8.5-H x5.8- W x 3.3-in. D) as a stan- $2,830 (Qty. 100) e Transfer rate (sustained): 246
. dard, full-height 5.25-in. floppy or Sold only to OEMs/no end- Kbyte/second

: hard disk, or DEC TK50 tape drive. user price. ® Buffer size: 256 Kbytes

: The power required is +5 V (at 4 ® Integrated SCSI controller ® Standard 8mm tape cartridge
amps) and +12V (at 1.2 Z}mps), some- and formiatter (8.7x25x0.61n.)

B i b ey ® On-hoard Error Correction ~ EXABYTE CORP.

i FI)VI lox 8981 d 1 5.95.; 4 Code (ECC) and Error Recovery 1745 38th St.

. pin olex o« used on all o.Zo-1n. Procedures (ERP) Boulder, CO 80301

. drives, thus, the drive is compatible . .
. with all system cabinets that house ® 256-Kbyte speed-matching SO3-dceasis
buffer Circle No. 192

. and power 5.25-in disk drives.

.......................................................................................................................

48 HARDCOPY/January 1988




.......................................................................................................................

- Striping the Data

: The data is recorded in diagonal
: stripes onto the tape, similar to the
. way a frame is recorded on video tape.
: Firmware in the drive seeks the cen-
: ter of the data track for the strongest
. data recovery signal. Each track of
- data includes 8 Kbytes of user data
: per rotation, broken into 1K blocks.
. Each 1K block contains 400 bytes of
: error-correcting code, plus a house-
: keeping preamble that identifies the
. structure of the blocks of user data
: packed into the physical 1K data
: blocks. The drive handles user data
- blocks from 1 to 65,536 bytes. The user
- data is packed into the physical
: blocks, so that if you use data blocks
: shorter than 1 Kbyte, there is no loss
- of density or speed, as there would be
. on a nine-track tape drive.

: The drum that rotates against the
: slowly moving ('2-in./second) tape
. carries three heads: servo, write, and
: read. The tape flies past the rotating
: head at 150 in./second, providing a
. strong data signal to the read pream-
- plifier. The read head picks up the
: just-written data while the write
: head is still writing the track and
- checks for errors that will degrade the
- error-correction system. If an exces-
. sive number of errors are detected,
: then the block is re-written in the
. next available location on tape. This
. occurs without any backspacing of the
- tape. Upon readback, the replacement
: block is read instead of the original.
. The error-correction code can correct
- a burst of up to 264 bytes as well as 80
: additional random errors in each 1K
. data block! This is the most advanced
. error-correction capability ever avail-
: able on an off-the-shelf computer pe-
: ripheral—capable of correcting more
- than 25% of the data in each block.
: Data density is 43,200 data bits/in.
. and track density is 819 tracks/in. for
. a bit density of 35.4 Mbit/sq. in.

Operational Characteristics

- The head drum rotates at 1800 rpm
. (30 revolutions/second). Each rota-
- tion covers one track that contains 8
: Kbytes, providing a maximum data
. rate of 240 Kbyte/second. Additional-
. ly, the drive has a 256-Kbyte buffer,
: used for both read and write opera-
- tions. This buffer smooths the irregu-
- lar data transfer rate between the
: computer and the drive, thereby en-
- abling the drive to remain in stream-

Table—Summary of Exabyte Performance

Command Time (min:sec) Number of  Transfer Rate
8K Blocks (Kbyte /second)

BACKUP WITH CRC 22:39 6254 377

BACKUP WITHOUT CRC 12:41 6254 89

DIRECTORY OF MUAO: 0:88 6254 582

COPY MUAO: NL: 5:10 6254 165

DIRECT I/O 6:25 10,000 2011

10 Systems’ Q10 is

dual-wide board for
22-bit Q-bus systems
like the MicroVAX. It
uses the standard
DEC TMSCP driver
to support up to eight
devices on a single

SCSI bus.

ing mode (the only other mode is
stopped). If the computer cannot keep
the data flowing when writing and the
buffer completely empties, the drive
writes blank tape for Y4 second (one
track), and stops tape motion. During
reads, the tape backs up slightly, then
rolls forward to regain sync with the
data once the computer resumes read-
ing. This repositioning takes less than
1 second.

At 240 Kbyte/second, 1 Mbyte
transfers in 4.3 seconds; therefore, 14
Mbyte/minute are processed, which
works out to reading or writing 2
Gbytes in 145.7 minutes—if your com-
puter can handle it that fast. A big
6250 bpi, 125 inches-per-second (ips)
tape drive can move data faster, but
you have to allow 14 rewinds plus
manual intervention for the equiva-
lent 14 nine-track tapes.

The cartridge can be unloaded by
either manual or computer control
and loading is accomplished by simply
pushing the cartridge into the drive

and closing the door. Motors whir, so-
lenoids click, and after about 1 min- :
ute, the green LED lights indicate :
that the cartridge is loaded and ready. -

sml'ﬂﬂﬂ 3}’ Inches

Comparing archival storage vol- :
ume in cubic inches is another inter- :
esting exercise. A 2400-foot, nine- :
track tape is 10 in. in diameter, and :
standard tape racks hold these tapes :
on 1l-in. (center-to-center) spacing. :
This occupies 100 cu. in. for every :
tape, since the corners of the square
around the tape are empty. The 8mm :
cassette is approximately4x2.5x1in. :
in its plastic storage case. This works -
out to 10 cu. in., and it stores 14 times -
as much data as the single 2400-foot :
tape, therefore increasing data densi- :
ty in the tape storage area by a whop- -
ping factor of 140 to 1! I have not tried :
fitting these tapes into a “Wright- -
Line” type storage rack system for :

data cassettes or DC-300 data car- :

tridges, but they should fit one or the :
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- other. The IBM 3480format stores, at
: most, 300 Mbytes in a cartridge about
. twice the size of an 8mm cassette, so it
- is still at a disadvantage of about sev-
: en to one in density.

In modest quantities, 2400-foot Y2-
“in. tapes cost $12-$15 each, so the
: 8mm format costs up to 21 times less
- to acquire the media. The cost savings
- are almost as great when compared to
: the IBM 3480 format.

- The MicroVAX Il Connection

In order to connect the Exabyte
:drive to the MicroVAX, we used the
: TD Systems Inc. QTO (Q-bus, tape
- only) SCSI tape interface. The QTO
- sells for $1,395 in single quantity, and
: the Exabyte EXB-8200 is priced at
- $3,500 in single quantity, so the whole
- system can be obtained for only
: $4,895. This is less than any high-per-
: formance magnetic tape system, and
: is a spectacular deal, considering the
: advantages of this system. The QTO
: controller uses a Z-80 and 64 Kbytes of
: firmware to make several different
- models of SCSI tape drives compati-
- ble with TMSCP protocols. The inter-
: face is a dual-wide Q-bus module with
. a 50-pin connector on the handle end.
- A self-test LED on the board blinks
: when SCSI data transfers are occur-
- ring to give you an idea when the SCSI
: path is busy as it might become a bot-
: tleneck if more than two drives are
:in use simultaneously. The controller
: supports up to four drives.

3 The drive can transfer 1.5 Mbyte/
: second in a burst to the buffer, and the
: interface can transfer at the same
: rate, so that all four drives can be
: transferring simultaneously without
: interfering on the SCSI. We only have
:one drive so we couldn’t verify this.
: The drive’s buffers allow the comput-
: er to make one transfer at the burst
: rate and then release SCSI to perform
: transfers on another drive. Most nine-
: track systems don’t buffer a whole
- tape block, thus tying up the computer
- interface during the transfer. If a skip
: file operation is specified on a nine-
- track drive, the whole tape system (all
- drives) is locked up until the opera-
: tion is completed. The method used by
:the QTO interface, however, allows
- other drives to continue operating
:while one drive performs a long
- operation.

: The TD Systems’ interface han-
:dles emulation of TMSCP protocols
- and all details of the tape drive’s ac-

.......................................................................................................................
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tivity so that the drive autoconfigures
into VMS. INIT, MOUNT (both ANSI
and foreign) BACKUP, and COPY
commands performed flawlessly. File
searching and directory operations
are performed at accelerated speed
because the Exabyte drive does record
skip and file skip operations at search
speed—10 times normal data transfer
speed. The drive counts the number of
blocks skipped before it hit the tape
mark, and reports this back to the in-
terface. Thus, a directory search runs
almost 10 times faster than the com-
parable copy command: MUAOQ:*.*
NL:, which involves a wild card search
of every file.

Installation Ease Defined

The Exabyte drive can be mounted
on a standard DEC disk drive mount-
ing slide (DEC part number 74-25652-

02), permitting easy installation into
existing system configurations. The
(+5, +12) power cord is plugged into
the drive and a 50-conductor ribbon
cable is run from the controller to the
drive. This is a rather nasty procedure
because of the prewiring of the sys-
tem modules on an H9642 system
(KA630-Q5), but is fairly easy on the
BA23—internal processor module—
and BA123. Any of the four slots on
the 9642 can be used for the tape drive.
It may be necessary for you to place
the tape controller card before the
disk controller. For example, you
might consider placing it between the
CPU and disk controller, because
some DEC Q-bus disk controllers do
not pass the grant for DMA.

TD Systems provides a junction
panel that splits the SCSI signals and
the RS-232 signals for the configura-
tions console. This junction panel
mounts on the rear bulkhead of the
system cabinet if you remove a blank
filler panel. However, when internally
mounting the tape drive, these panels
can be ignored.

We didn’t have to use the configu-
ration console because the unit was
already configured properly for our
use. But should you need to change
any configuration setup data, this
data is stored in a non-volatile on-
board EEPROM and can be altered in-
teractively by use of the on-board
diagnostic monitor program, which
runs on the QTO’s Z-80.

The diagnostic monitor is accessed
through any 9600 baud CRT terminal.
You can ask for a report on what de-

..........................................................................................

—Exabyte 8200

vices the QTO sees on the SCSI bus, *
enable or disable parity checking on :
the SCSI bus, or enable/disable SCSI :
Disconnect, which allows the control- :
ler to read and write from other :
drives while one drive is tied up with a :
long operation like a MOUNT, INIT, :
or file skip. You can also remap MUxx: :
devices to specific unit addresses on :
the SCSI bus, and select DMA burst :
size, from two to 16 words in even :
number steps. This will be most useful :
on the MicroVAX 3000 series since the :
Buffered Data Path is back with this :
new model. The Buffered Data Path, :
if used, will greatly ease the data bot- :
tlenecks on the Q-bus. .

The QTO interface can be set up :
for seven different addresses on the :
Q-bus by jumper selection. Vectors :
are assigned automatically, at boot -
time, by the VMS system’s auto-con- :
figuration software. .

The Test Environment

The test environment we estab- :
lished included a MicroVAX II, run- :
ning VMS 4.3, with a 2-Mbyte memory -
and an Andromeda Systems Inc. :
UDC-11 disk controller attached to a :
Maxtor 85-Mbyte (unformatted) hard -
disk. This drive served as the data -
source for most of the transfers we :
measured. To ensure a true test of the :
tape in a home environment, the files :
on the disk were fragmented and no :
special precautions were taken to en- :
sure contiguous file throughput. ’

To begin the test, the INIT com- :
mand is issued to write the first phys- :
ical block on the tape. This is a slow :
operation for the Exabyte, regardless :
of tape status. We measured 2 min- :
utes, 13 seconds per block. MOUNT :
takes 52-56 seconds, whether ANSI or :
foreign. If the tape drive has not been :
accessed in more than 3 minutes, the :
head drum is stopped by the drive, -
and it takes about 1 minute to com- :
plete drive recalibration and place the :
tape back at the point where it was -
when the drum was stopped. This re-
duces tape and head wear. :

The BACKUP DUAO:/ignore=in- :
terlock mua0:dua0.bck/save function, :
took 22 minutes and 39 seconds to -
write a block of 6254 files each of :
which are composed of 8,192 bytes, :
with a save set to tape, which yields a :
37.7 Kbyte/second overall through- :
put. If you subtract the time it takes :
the tape drive to get going initially :
(approximately one minute), the :



........................................

throughput is 39.4 Kbyte/second. This
isn’t stunning, but remember that the
source disk was fragmented and not a
particularly fast disk subsystem
either.

In another test that involved set-
ting up the environment as: BACKUP
DUAO:/image/ignore=interlock
mua0:dual/save/block=8192/ buff-
er=>5 /nocrc the backup process took
12 minutes and 41 seconds to write the

stantly not-ready.

blocks.

: ware overheads.

- The Andromeda disk controller, as :
. well as the DEC RQDX2 (disk control- :
. ler for RD52, RD53) requires two rev- :
. olutions of the disk to transfer a :
: whole 17-sector track of 8704 user :
. data bytes, which equals 265 Kbyte/ :
: second, so this tape drive can provide :
- measured performance nearly equal :
. to the theoretical maximum transfer :

- rate of the disk subsystem.

; The DEC RQDX3 (RD53, RD54 :
. drive controller) can transfer a whole :
: track in one revolution, doubling the :
. transfer rate, but if the disk has to do :
: much seeking, transfers will drop to a :
: lower rate (below 100 Kbyte/second) -
: and the Exabyte will have no trouble :
- keeping up. -

...............................................................................

For additional information about the :
products described in this evaluation, :
gither contact the companies directly or :
circle the reader service number

Jon Elson is president of Pico Sys-
tems (Webster Grove, MO), an image
system development firm. Elson
earned a B.TE.E. from Washington
University, St. Louis, MO and has 10

years experience developing software é":gn':':ﬁ; ;?F?gs?nmsst Inc.
and hardware for DEC systems. For 9500 Eton Ave. Lowelly,‘ MA 01853
further information, contact Elson at Canoga Park, CA 91304 617-937-9465
314-962-6103 818-709-7600 Circle No. 194

Circle No. 193

same disk files that we used in the :°

first test. Actual writing took 9 min- :
utes 35 seconds, yielding an 89 Kbyte/ :
second throughput. This time we ob- :
served that the tape was rarely mov- :
ing and that the disk was almost con- :

Obviously, VMS BACKUP isn’t :
. the utility to make the Exabyte shine. :
- Issuing DIR/SIZE MUAO: showed :
¢ the high-speed search mode of the Ex- :
. abyte; it gave a directory list of the :
: backup save sets on the EXB-8200 cre- :
. ated in the previous tests in 88 sec- :
. onds, scanning over the data at 582 :
: Kbyte/second, while it took COPY :
: MUAO: NL: 5 minutes and 10 seconds :’
: to actually read the blocks at 165 :
: Kbyte/second. The DIR command :
. uses read commands to pick up the :
: file header and trailer labels, and :
+ skip commands to speed past the data :

- Finally, we wrote a simple FOR- :
: TRAN program to write data at the :
: maximum rate with a QIO call. A to- :
- tal of 10,000 blocks—files—each com- :
: posed of 8192 bytes were written in 6 :
. minutes and 25 seconds, a throughput :
- of 211 Kbyte/second. This we believe :
: to be significant since it demonstrates :
. that you can make the drive perform :
. better without operating system soft- :
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LEE KARJALA

WRITE-ONCE OPTICAL

VWORMS
TS VAY

FACING STIFF COMPETITION FROM HELICAL-
SCAN TAPE AND ERASABLE MAGNETO-OPTICAL
STORAGE, WRITE-ONCE OPTICAL-STORAGE
TECHNOLOGY SEEKS OUT NEW APPLICATIONS
TO MOVE PRODUCT INTO THE MAINSTREAM

BY BRAD HARRISON, Senior Technical Editor

rite-once read-
many (WORM) op-
tical-disk technolo-
gy has and is
having a tough
time of it. Relatively new—the first
products introduced only three years
ago—WORM has had trouble finding
its niche, especially for 5.25-in.
products.

The write-once technology may
prove to be an ideal substitute for both
magnetic Winchester disk drives and
tape when capacity is at issue. Early
developers, such as the French compa-
ny Alcatel Thompson Gigadisk and Op-
timem (now part of Cipher Data), both
pioneers in optical storage, ran into fi-
nancial and technical problems. Stor-
age media, especially that using abla-
tive technology, suffered from poor
error rates and small yields. Addition-
ally, problems with positioning sys-

tems and reliability of the laser proved
troublesome.

Despite these early stumbling
blocks, WORM drives—especially 12-
in. models—are finding extensive use
for large document storage and retriev-
al systems. Because the read-only na-
ture of WORM allows many users si-
multaneous access to files, these
applications of WORM technology are
particularly compelling when many us-
ers require access to the documents—a
factor FileNet Corp. is betting on.

A Suitable Technology

Although WORM technology isn’t
easily updated, or erasable, “WORM
technology is the only suitable media
for certain types of document storage,”
says Otto Reichardt, FileNet’s director
of OEM marketing.

Specifically, FileNet manufactures
systems that improve normal paper-
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rite-once optical
drives are finding
many new appli-
cations for image
and data storage,
as well as in areas where the inherent
physical property of an unalterable
medium is of significant value.

In conjunction with jukebox tech-

By Industry

WHAT’S YOUR APPLICATION?

nology, WORM optical disk drive ap-
plications are growing fast. If you re-
quire access to a large body of in-
formation that is infrequently
updated—if updated at all—then con-
sider WORM. Or if you just need a
permanent, secure method of storing
and accessing data, WORM might be
the answer. —B.H.

Table 1—Key Applications For WORM Optical Disk Drives

Vertical Office Medical CAD/CAM Banking Natural Govemment

Markets: Automation Resources (Federal/Local)

Key Word processing  X-ray images Engineering drawings Demand deposits  Seismic IRS

Applications:  Accounting CAT scan images Catalogs Credit cards Oceanographic  Patents Office
Billing Patient records Documentation Journaling Weather Library of Congress
Directories Hospital administration POS Mapping Welfare records
Usage Archiving Customer accounts Statistics
Filing Fingerprints
Electronic mail Intelligence
Records

Courtesy Freeman Assoc

Table 2—Key Applications For WORM Optical Disk Drives
By Application

Generic Office Reference Transaction Image Data
Applications: Information Information Processing Processing Collection
Key Examples: Electronic mail Medical records Accounting X-ay Seismic
Word processing Patents Biling Engineering drawings Joumnaling
Order processing Catalogs Insurance claims Insurance documents Weather
Document filing Legal records Demand deposit Fingerprints Oceanic research
Manuals Marketing statistics Point of sales Maps Utilities usage
Directories Libraries Credit card processing
File server Equipment usage

-

Courtesy Freeman Assoc

54 HARDCOPY/January 1988

Figure 1—FileNet’s OSAR-200
optical storage library puts 20/
disks on-line for 530 Gbytes storage
capacity. Up to eight 204-disk units may
be configured in a single FileNet sys-
tem, providing more than /4 terabytes of
on-line storage capacity. This is equal
to storing the text in approximately five
million issues of Hardcopy.

The robotic mechanism on the right
removes the selected platters from the
shelves and inserts them into the optical
drives in the center of the arrangement,
permitting any record to be accessed in
less than 10 seconds.

LMSI’s 12-in. drive (inset) is used
in the OSAR-200 jukebox because of its
single-insertion capability.

work activity (Figure 1). The systems
are sold to businesses such as banks
and insurance companies that need to
transfer original paperwork onto a
computer-readable, permanent media.
The paperwork is then easily accessible
in a read-only form to everyone on the
system. “A fact that ensures document
security,” claims Reichardt.

Industry analysts claim this read-
only security is especially important
for credit card and retirement fund ap-
plications where transaction histories
need to be referenced by several people
but stability—unalterability—of the
document is permanent. Moreover,
these machine-readable documents are
considered original documents where
veracity and authenticity are solid,
even if challenged in court—or so-claim
vendors.

WORM'’s read-only nature makes it
a unique media. “An investment in
WORM is permanent,” points out Phil-
ip Shires, vice president of sales and
marketing for Laser Magnetic Storage
International (LMSI), the manufactur-
er of the OSI brand name optical prod-
ucts, “and that won’t change no matter
what technical developments occur in
other media.”

Putting the Platters on Play

Surprisingly, support technology—
jukeboxes—are helping bring write-
once technology into the mainstream.
Originally developed for the record in-
dustry, these mechanical marvels lo-
cate, mount, and even flip the platters.

Jukeboxes are available from sever-
al companies including FileNet, Cygnet
Systems Inc., and Hitachi America Ltd.
Because the jukebox allows terabytes
of data to be readily available, markets
that were traditionally served by mi-
cromedia—microfiche and microfilm
(Figure 2)—are expected to be serviced
by optical.

Although the multi-platter, rapid
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Figure 2—As the information age progresses, new means of storing
data are sought. Traditional repositories (a) have included human memory, file
cabinets, and micromedia. But the demand for more efficient methods is growing
as today’s office (b) accumulates an ever-greater amount of data that must be dealt
with in a timely manner Currently, most of the data resides on magnetic storage
and micromedia, but optical storage is rapidly dropping in price and increasing in
JSunctionality to become the media of choice for these applications.

retrieval jukeboxes are in general use
with 12-in. technology, they have only
recently become available for 5.25-in.
optical drives. Optotech introduced a
50-platter, 26-Gbyte jukebox at Com-
dex in Las Vegas this past November
(Figure 3). Though jukeboxes do make
more data available, they truly can’t be
considered as on-line. Therefore, they

are being referred to as “near-line.”
The notion here is that the locality of
the data, not necessarily the speed of
access, is improved by jukeboxes.

MO’s Challenge to WORM

Even with a reasonably bright, but
conservative future ahead for WORM
products, technology advances are on

Figure 3—Optotech’s Optofile
offers 26, Gbytes of user capacity. Its
small footprint allows users to store the
unit under a desk for space efficiency.
Optofile can hold up to sixty-six 400-
Mbyte write-once disks and up to four
drives.

the horizon that many expect to limit
interest in WORM. Specifically, eras-
able drives using magneto-optical (MO)

hough several different

types of erasable laser disk

technology are under devel-

opment, the most promis-

ing appears to be magneto-
optical (MO), which wuses a
combination of magnetic recording
techniques along with established op-
tical technology.

In MO recording, a spot on the sen-
sitive layer of the disk is first heated
by a laser beam, then a magnetic coil
applies a magnetic field to the spot,

resulting in a magnetic flux reversal
in the laser-heated spot. This spot is
equal to a logical “1”; a logical “0” is
where no flux reversal occurs.
Reading is accomplished by detect-
ing the effect of the magnetization
differences on the reflected beam.
Data is erased in MO systems by
applying an external bias field in the
direction opposite to the magnetic
flux reversal, while focusing the write
laser beam on the area to be erased.
This technique allows for resolu-
tions not obtainable by magnetic
means alone. Specifications for an MO
are similar to those of a standard

When the tem-
perature of a
magneto-optic
recording
layer is raised
to about 200°C, the
high coercivity s
temporarily low-
ered, and a small
magnetic field is
then able to re-
verse the direction
of magnetization.
It 1s this property
that allows the
media to be re-
corded and

erased.

Detector

Bias Coil

Bit

Track

Magneto-Optic
Layer

Lens
Polarizer
Lens

Analyzer

Laser

magnetic disk such as Olympus Opti-
cal Co. Ltd.’s (Tokyo, Japan) MO
drives, marketed by Olympus Corp.
T.D.C. (see Table), except transfer
rates are much lower. Also, a separate
erase cycle is required, further de-
creasing performance. —B.H.

Table—Specifications For Olympus Optical
Co. Ltd. Magnetic Optical Drives’

MO DISK DRIVE (MODEL ME-D5010E)

Access time:

Average 130ms
Track to track 2ms
Average latency 16.6ms

Data transfer rate 5 Mbit/second

Disk rotation speed 1800 rpm
Interface Modified ESDI
Weight 2.8kg

Power requirements +12 VDC, +5VDC

145Wx82.5Hx203L

Dimensions (mm)

MO SUB-SYSTEM (MODEL ME-S5010E)
(INCLUDING CONTROLLER AND POWER SUPPLY)

Data transfer rate 1 Mbyte/second

Corrected bit error rate 1012

Host interface SCSI T
’g\;er requirements R{ZO VAC -
bumensions (mm) 245Wx203Hx310L
MO DISK (MODEL ME-M5011ME)

Disk diameter - 5.25 m

Cartridge dimensions (mm)

135Wx11Hx153L

Sector size 512 bytes
Capacity per side:
Formatted 240 Mbytes

* Available 3rd quarter, 1988
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techniques are already showing up as
technology introductions that will
challenge WORM.

Currently, Eastman Kodak has the
lead with an MO drive first shown in a
primitive version three years ago by
Verbatim Inec. (before it was purchased
by Kodak), then again in November of
’87. But don’t expect to run out and buy
huge quantities of the new device—it’s
still in the “wonderment” stage and
most likely won’t see the light of day
until sometime in 1999.

This case seems to be representative
of MO technology in general. In fact,
Raymond Freeman, president of Free-
man Assoc. (Santa Barbara, CA), pre-
dicts that it will still be quite some time
before usable MO drives in the 1-Gbyte
range are available. “They're still in
the laboratory stage right now,” he
says. Once they’re available, erasabil-
ity and fairly high-storage capacity
may be for a time the only compelling
reason to consider the MO drives, spec-
ulates Ken Cross, vice president of sys-
tems at Perceptics, a leading DEC-com-
patible optical subsystem manufactur-
er. “Basically, MO drives will be slow,
low capacity, and expensive—eventual-
ly they may fit into the PC world.”

Right off the bat, there will be at
least one major limitation to MO—
you’ll only be able to write to the media
a million times. In an average lifetime,
a magnetic disk—particularly the sec-
tors where directories are stored—may
be written to billions of times.

And since the first models to receive
widespread use will hold just 500—600
Mbytes of data, MO probably will—at
least at first—be restricted to the PC
world. As for cost, the first drives avail-
able in large quantities will reportedly
cost between $1,500 and $2,000, and
platters will run about $75 each.

“MO will threaten 5.25-in. WORM,”
says LMSI’s Shires. “Not 12-in.”

Tape Up the Loose Ends

Making a bid for what could be opti-
cal disk’s market is helical-scan tape
technology and high-capacity Y% -in.
and %-in. magnetic tape. Helical-scan
tape is making gigabytes of capacity
available on a single cartridge, and tra-
ditional tape options are reaching into
the hundreds of megabytes.

Interestingly, WORM manufactur-
ers acknowledge tape as an ideal back-
up medium. “If backup is what you
want, use tape,” says Jeff Dulude, vice
president of marketing for Optotech.
“But if the data was costly to develop,
and you want to keep it around for a
long time, WORM, we believe, is the
ideal choice. You have to compare the
cost of acquiring and managing the
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data against the cost of storing it,” he
says.

Because there is still some question
on the reliability of 5.25-in. WORM me-
dia, and standards are slow to emerge,
tape may prove to be the appropriate
solution—at least for the short term.

Helical-scan drives are making a
dramatic entry into the market from
companies such as Exabyte Corp. and
Digi-Data Corp., and are expected to

“*You as a DEC
user aren’t
out in the
cold but
can enjoy the
bright light
of optical
storage
as well.”

quickly acquire some of the DEC TK50/
70 market due to their low cost per
Mbyte per cubic in.—a new means of
gauging cost/performance based on re-
cording density.

Although tape is pressing optical
for market dominance, don’t forget
magnetic Winchester for primary stor-
age. Several companies including Con-
trol Data Corp. (CDC) and Maxtor
Corp. are offering 5.25-in. drives in the
300-780 Mbyte range with access times
less than 30ms at a cost/Mbyte of less
than $5. And this cost is moving toward
less than $2.

But even with an emphasis on im-
proved magnetics, both CDC and Max-
tor are aggressively pursuing the opti-
cal world as well. Maxtor’s 800-Mbyte,
5.25-in. WORM drive is manufactured

by Ricoh Corp., and CDC owns a portion
of LMSI, manufacturer of the OSI line
of optical products.

Who Needs
Standards Anyway?

Standards for optical disk packag-
ing and disk formatting have been slow
in arriving, but that hasn’t necessarily
been bad. Sales of WORM drives in the
12-in. form factor have been as brisk as
can be expected regardless of the total
lack of standardization. This, however,
may not hold true for the next
generation.

“Twelve-inch WORM drive manu-
facturers would like a standard for lat-
er generations,” says Robert Katzive,
vice president of research firm Disk/
Trend (Mountain View, CA), “and a 12-
in. media standard has already been
proposed to ANSI [American National
Standards Institute].”

Standards activity for 5.25-in.
WORM is, however, much further
along. The proposed ANSI X3B11 com-
mittee for 5.25-in. drives has already
developed standards that define items
such as media cartridges and disk la-
beling, but not physical or logical file
formats, which are still in dispute.
ANSI has submitted the proposed
standard to the International Stan-
dards Organization (ISO) for world-
wide approval.

More Than Physical

Defining a cartridge is only part of
the problem facing standards makers.
Still to be resolved are issues regarding
physical and logical file formats, along
with which servo method—continuous
or sampled—will prevail.

In the meantime, each company has
custom offerings. Optotech, for exam-
ple, has complied with the X3Bl11
standard but has eschewed proposed
physical and logical file format stan-
dards—at least for the moment—in fa-
vor of its own software solution. This
solution permits platters to be inter-
changed among DOS, VMS, and some
UNIX machines. Optotech does admit
it runs the risk of interchange prob-
lems down the line when file formats
finally emerge, but the company is
pushing ahead anyway.

Making DEC Wormy

You as a DEC user aren’t out in the
cold but can enjoy the bright light of
optical storage as well. Though DEC
hasn’t announced any products yet, you
have a number of third-party 5.25-in
and 12-in. models to choose from (Table
1), and connection is simplified by use

continued on page 58



TABLE 1—OPTICAL SUBSYSTEMS

Company

ADEPT DIGITAL SYSTEMS INC.
2381 Zanker Rd. #150

San Jose, CA 95131
408-435-9151 Circle No. 102

AQUIDNECK SYSTEMS

650 Tenrod Rd.

N. Kingstown, Rl 02852
401-295-2691 Circle No. 103

AVIV CORP.

26 Cummings Pk.,

Woburn, MA 01801
617-933-11Circle No. 104

C.ITOH & CO. (AMERICA) INC.
1 Maritime Plaza

San Francisco, CA 94111
415-391-2510 Circle No. 105

COMPUTER UPGRADE CORP.
2910 E. La Paima, Ste. A
Anaheim, CA 92806
714-630-3457 Circle No. 106

CYGNET SYSTEMS INC.

601 W. California Ave.
Sunnyvale, CA 94086
408-773-0770 Circle No. 107

DIGITAL BASICS INC.
689 S. Canterbury Rd.
Shakopee, MN 55379
612-496-2550 Circle No. 108

EMC CORP.

171 South St.

Hopkinton, MA 01748
617-435-2541 Circle No. 109

EMULEX CORP.

3545 Harbor Blvd.

Costa Mesa, CA 92626
714-385-1685 Circle No. 110

IPS TECHNOLOGY INC.

11201 Richmond Ave., Ste. A102
Houston, TX 77082
713-870-0880 Circle No. 111

IS

2768 Janitell Rd.

Colorado Springs, CO 80906
303-579-0460 Circle No. 112

KOM INC.

145 Spruce St.

Ottawa, Ontario

Canada K1R 6P1
800-267-0443 Circle No. 113

MCS COMPUTER PRODUCTS INC.
2785 White Bear Ave.

St. Paul, MN 55109

612-770-5232 Circle No. 114

NISSHO EL%CTRONICS (USA) CORP.

Inwood Pk. #200

17310 Redhill

Irvine, CA 92714

714-261-8811 Circle No. 115

Price
(Quantity
Product One)
Optical Disk $19,000
Subsystem

OAS-100 Optical ~ $23,300+
Archiving System

OAS-150 Optical  $28,300+
Archiving System

0AS-2000 Optical $95,000+
Archiving System

(OAS-3420 Optical $34,500+
Archiving System

0SS 2000/925(Q- $32,000
bus). 0SS 2000/
625 (Unibus)

OPCA-11 $24,000
OSR-VAX/U1, §1 9,995 U1§.
OSR-VAX/Q1 10,500 (Q1
Series0 Optical  POR

Disk Jukebox

DB59A/B Optical - $11,250

Disk Subsystems

DB81A/B Optical  $6,800

Disk Subsystems

Archeion 1000  POR

LX400 $17,000

Model 2000 $24 495
525WC $2,995-83,250
525GB $3,995

Optifile Il Kit $5,000-$13,500
Laser Databank ~ $6,900
OAS100/150  $38,500-$39,500
NisshoN1505  $9,950

Host Bus

Q-bus, Unibus

Q-bus, Unibus
Q-bus, Unibus
Q-bus, Unibus
Q-bus, Unibus

Q-bus, Unibus

Q-bus, Unibus

Q-bus, Unibus

Q-bus, Unibus

Q-bus, Unibus
Q-bus, Unibus

Q-bus, Unibus

Q-bus, Unibus

Q-bus, Unibus

Q-bus, Unibus
Q-bus, Unibus

Q-bus, Unibus

Q-bus

Q-bus, Unibus

Q-bus, Unibus

Controller
DEC
Model Emulation
Custom Custom driver for
VMS, RSX, or RT
1
Aquidneck OAS-  TSV05, TS11
100 (Pertec
interface)
Aquidneck OAS-  TSV05, TS11
150 (Pertec
interface)
Aquidneck OAS-  TSV0S5, TS11
2000 (Pertec
interface)
Aquidneck OAS-  TSV05, TS11
3420 (Pertec
interface)
0SS 2000 (Pertec TSV05, TS11

interface)

SSVA-11, SSV-11

KOM OSR-U/HA,
OSR-Q/HA

INP

DILOG SQ703 or
SuU703
DILOG SQ703 or
Su703

EMC Corp
Archeion 1000

UC04, uc14

Models 3350,
2250

ISI SCSI 525
1S1 SCSI 525

TD Systems
TDL12, UHA-11

Optotech

Aquidneck OAS
1004150 (std.
Pertec)

Emulex UC04

Custom driver for
VMS

INP

N/A

MSCP
MSCP
INP

MSCP
Custom drivers

Std. SCSI
Command Set

Std. SCSI
Command Set

VMS RM Series

INP

INP

VMs MSCP

Drive Capacity

LMS/0SI 1-2 Gbytes

Any SCSI 200 Mbytes to 6.8
Gbytes

Any SCSI 200 Mbytes to 6.8
Gbytes

Any SCS| 30-300 Gbytes

Any SCSI 800 Mbytes to 6.8
Gbytes

Optimem 1-2 Gbytes

C.ltoh 1.3-2.6 Gbytes

LMS/OSI, Sony,  2-40 Gbytes

Optimem, Kodak,
Optotech

ATG, Hitachi, LMS/ 30-366 Gbytes
08!, Optimem

LMS/OSI Model ~ 1-2 Gbytes
1200
Iﬂ%erdrive Model 408-810 Mbytes

Optimem 1000 (12- 56 Gbytes
in. removable
platter)

Optimem, LMS/  1-2 Gbytes
08 4

Any SCSI 16 Gbytes

1S1525000-550  115-230 Mbytes

1S1525000-550  500-1000 Mbytes

Optotech, Toshiba, 400-800 Mbytes
axtor

Optotech 5984 400 Mbytes to 3.2
Gbytes

LMS/OSILD1200 2 Gbytesto2
Toytes

Toshiba 800 Mbytes
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TABLE 1—OPTICAL SUBSYSTEMS

Company Product
OPTOTECH VAX Laser
740 Wooten Rd. Databank

Colorado Springs, CO80915
303-570-7500 Circle No. 116

A I
ISSI T 5
P.0. Box 2%%'91 Optimem 1000

Knoxville, TN 37932
615-966-9200 Circle No. 117

TECEX TX-2200
1061 S. Melrose Ave.
Placentia, CA 92670

FULRNDIE PR e 11 TECOAS/t  $17,500 Qibus, Unibus ~ TX-QBO1

U.S. DESIGN CORP. VOS(Vitual  $10,000 Qubus, Unibus ~ SCSI 1108, 1158;

4311 Forbes Bivd. Optical Storage)

Lanham, MD 20706 Series

301-577-2880 Circle No. 119 VOXII Series  $4,000+ Qubus, Unibus ~ SCS1 1108, 1158;
JukeVOS $3,500 Qbus, Unbus ~ SCSI 1108, 1158;
VIP 3000 Series  $2,000 Qbus, Unibus,  SCSI 1108, 1158;

SCSlbus, Mac 4200 Cache

UNBOUND INC. OPTO-5020 QUBE $4,500610,000  Unibus

15239 Springdale Add-on Optical

Huntington Beach, CA 92649 System

714-895-6205 Circle No. 120

$6,950 Q-bus

LaserStar Jukebox POR

Price
(Quantity
One) Host Bus

TX-UBO1

4190 Cache
Controller

4190 Cache
Controller

4190 Cache
Controller

Controller
Custom

Controller

DEC
Emulation Drive Capacity

B%Systems Viking Customdriver ~ Optotech 5984 400 Mbytes

Qubus, Unibus 7D Systems Viking MSCP LMS/0S! 2+ Gbytes
Q-bus, Unibus  TD Systems Viking MSCP Optimem 1000 2+ Gbytes
Q-bus, Unibus ~ TD Systems Viking MSCP LMSLD1250, 200+ Gbytes
Optimem 1000
$14,500 Q-bus, Unibus  TX-1500 Interface TS11,TM11,TU 0S| 1-2 Gbytes
CDC, Cipher,

Q-bus), MSCP oSl 1-2 Gbytes
Unibus)

MSCP, TS11 LMS/0SI, Maxtor, 800 Mbytes to
Sony 1.148 Gbytes

MSCP, TS11 LMS/0SI, Maxtor, 800 Mbytes to 2.36
Sony Gbytes

MSCP, TS11 I§MS/OSI, Maxtor, 164-1148 Gbytes
ony

MSCP, TS11 Maxtor, Exabyte 175 Mbytes to 3.2
Gbytes

MSCP, TMSCP  Maxtor, LMS/OSI 400-800 Mbytes
(unformatted)

The vendors listed in this buyers guide responded to a survey conducted by Hardcopy. To be included in the Hardcopy optical subsystems database, please
contact Cindy Grant-Thurman at ?14-632-6924. INP—information not provided, POR—price on request, N/ A—not applicable.

of the Small Computer Systems Inter-
face (SCSI) that allows attachment to a
number of host adapters (Table 2).

Attaching an optical disk isn’t an
easy decision. “You have to consider
data life, how often it changes, and
whether on-line storage is important,”
counsels Optotech’s Dulude. “WORM
offers long data life, some change, and
immediate access,” he claims. Howev-
er, others warn that WORM might only
be a short-term solution.

Some of this concern stems from
lack of standards, and whether optical
should be treated as a random access or
sequential device—a not-so-subtle de-
cision when system needs are consid-
ered. Perceptics’ Cross claims that the
access decision is determined by the ap-
plication need: “Using optical as a pri-
mary storage device dictates a random
access optical drive. Backup or archiv-
ing denotes sequential.” When handled
sequentially, files are usually trans-
ferred to a magnetic disk before being
used.

Moreover, using write-once drives
instead of magnetic poses several prob-
lems to the operating system. Specifi-
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“‘Using optical as a
primary storage
device dictates a

random access
optical drive.
Backup or

archival denotes

sequential.”’

cally, all operating systems are expect-
ing to see alterable devices that permit
writing over existing tracks—some-
thing that could damage the data
stored on a WORM device. Consequent-
ly, special device handlers are required
to properly manage the device.

To support WORM devices under
VMS, a number of companies including
Perceptics, KOM Inc., and Optotech of-
fer special software. This software al-
lows the operating system to view
WORM drives as random access devices
by transparently performing opera-
tions that handle the drives as though
they were, in fact, random access.

The software can handle the WORM
drive at either a very low level (with
direct SCSI commands), or via DEC’s
standard Mass Storage Control Proto-
col (MSCP). Some SCSI host adapters
allow only MSCP-level control, re-
stricting the driver software to use of
MSCP message packets, while others
also support a SCSI pass-through com-
mand. This command allows the oper-
ating system software to directly con-
trol the adapter at the SCSI level.

continued on page 63



..Up to 2.3 Gigabytes!

EXABYTES’s EXB-8200 8mm Cartridge Tape Subsystem can store 2.332
gigabytes of formatted data on a single, standard 8mm tape cartridge. No other
tape subsystem can match that capacity. And with a cost of less than seven
dollars per-gigabyte-stored, no other tape subsystem can match the value.

Combine gigabyte capacity with a compact 5% inch drive package that features
an on-board SCSI controller, and you have the subsystem answer to your
customers’ present—and future—off-line data storage needs. If you’re an OEM,
VAR, or systems integrator, call us today at (303) 442-4333. And for those who
still measure subsystem storage capacity in megabytes...The Gig Is Up!

EXABYTE Corporation 1748 38th Street Boulder, Colorado 80301
EXABYTE and EXB are trademarks of EXABYTE Corporation.

CIRCLE 435 ON READER CARD




A Classic Approach to Mass Storage!

Optical Disk Jukebox
for VAXIVMS™

Introducing LaserStar”, a complete optical disk jukebox subsystem.

Perceptics’ LaserStar brings the
massive storage capacity of
optical disk jukeboxes to the
fingertips of VAX/VMS users.
Combining the latest in optical
storage technology with the
classic “jukebox” concept of
disk handling, LaserStar
provides convenient, on-line
storage and retrieval of vast
amounts of data using write-
once optical disks.

The LaserStar jukebox consists
of a robotic disk handling
mechanism, a media storage
unit, and one or more optical
disk drives. The system also
includes a host adapter,
Perceptics LaserStar software,
and installation. Optional items

include 12-inch double-sided
media and on-site maintenance.
A variety of drive/media
configurations are available to
meet your specific budget and
performance requirements, with
total on-line storage capacities
ranging from tens to hundreds
of gigabytes. Media are fully
compatible with Perceptics’
LaserSystem optical disk
subsystem.

LaserStar software provides
automatic, VMS-transparent
access to the jukebox optical

disk library. Based upon
Perceptics’ industry standard
LaserWare software,
LaserStar is completely
compatible with VMS utilities
and applications. Thus, each
optical disk volume in the
jukebox may be accessed with
no changes to your existing
software.

Perretics

VAX and VMS are trademarks of Digital Equipment Corporation.
LaserStar, LaserSystem, and LaserWare are trademarks of Perceptics Corporation.

CIRCLE 436 ON READER CARD

Perceptics Corporation
Pellissippi Corporate Center
Knoxville, TN 37933-0991, USA
(615) 966-9200

FAX (615) 966-9330



TABLE 2—SCSI HOST ADAPTERS

Company Other Features

Disconnect/Reconnect

Seek Optimization

Interrupt Priority Level
Block Mode DMA

DEC Compatibility
SCSI Transfer Rate
Board Test Capability

Product
Price
Bus
Width

5

Dual(Q-  Max.SCSI Selectable

ADEPT DIGITAL SYSTEMS INC. $4,000 Custom = Custom driver enables applications

2381 Zanker Rd., Ste. 150
San Jose, CA 95131
408-435-9195 Circle No. 121

CMD TECHNOLOGY INC.
3851 S. Main St.

Santa Ana, CA 92707
714-549-4422 Circle No. 122

COMPUTER EXTENSION
SYSTEMS INC.

16850 Titan Dr.

Houston, TX 77058
713-488-8830 Circle No. 123

DISTRIBUTED LOGIC CORP.
DILOG

g555 S. Sinclair St.
Anaheim, CA 92806
714-937-5700 Circle No. 124

EMULEX CORP.

3545 Harbor Blvd.

Costa Mesa, CA 92626
714-662-5600 Circle No. 125

QUALOGY INC.

2241 Lundy Ave.

San Jose, CA 95131
408-434-5200 Circle No. 126

SCSII/
Packi

2

CDU700/M

CDU700/0M

CDu700/T

CQD200/M

CQD200/T

CQD200/0M

MDC8

SQ703

SQ706

uco4

Uc14

QLC-1000

$1,850
$2,350

$2,050

$1,250

$1,450

$1,750

$1,250

$1,500

$1,500

B30

oo

$1,99

Unibus

Unibus

Unibus

Q-bus

Q-bus

Q-bus

Omnibus
(PDP-8)

Q-bus

Q-bus

Q-bus

Unibus

Q-bus

driver to
direct SCSI

MSCP

MSCP

TMSCP

MSCP

TMSCP

MSCP

Custom
driver from
supplier

TU driver
compatible

DU driver
compatible

MSCP

MSCP

TMSCP

bus), hex
(Unibus)

Hex

Hex

Hex

Dual

Dual

Dual

Hex

Dual

Dual

Dual

Quad

Dual

2 Mbyte/
second

2 Mbyte/
second

2 Mbyte/
second

2 Mbyte/
second

2 Mbyte/
second

2 Mbyte/
second

6 Mbyte/
second

1.5 Mbyte/
secon

1.5 Mbyte/
Secon

INP*

INP*

4,5

4,5

4,5

4,5

45

N/A

4-7

4,5

0.75 Mbyte/ 47

second

software to pass SCSI command
definition blocks to SCSI bus and
receive returned SCSI status to allow
easy interfacing of any SCSI-
compatible device to any Q-bus or
Unibus host

On-board utility to format, qualify drive,
and replace bad blocks; on-board
NOVRAM: on-board auto bootstrap
and utility bootstrap

On-board utility to format, qualify drive,
and replace bad blocks; on-board
NOVRAM:; on-board auto bootstrap
and utility bootstrap

On-board utility; on-board NOVRAM;
on-board auto bootstrap and utility
bootstrap

On-board utility to format, qualify drive,
and replace bad blocks; on-board
NOVRAM:; on-board auto bootstrap
and utility bootstrap

On-board utility; on-board NOVRAM;
on-board auto bootstrap and utility
bootstrap

On-board utility to format, qualify drive,
and replace bad blocks; on-board
NOVRAM:; on-board auto bootstrap
and utility bootstrap

Includes second port (40-pin parallel)
that supports 3M 75-Mbyte block-
oriented tape drive with random
access capability

Common command set; on-board
bootstra su{)pon; 256-Kbyte data
buffer; 16 entry command queue; 22-
bit addressing; user-selectable
address selection; on-board serial
diagnostic/utility port

Pass-through mode; common
command set: on-board bootstra|
sut)pon; 256-Kbyte data buffer; 16
entry command queue; 22-bit
addressing; user-selectable address
selection; on-board serial/diagnostic/
utiity port

Optical s%pgon; large data buffers (20-
Kbyte); 22-bit addressing; NOVRAM;
SCSI protocol controller

Adaptive DMA; optical supgort; large
data buffer (20-Kbyte); 18-bit
addressing; NOVRAM; SCSI protocol
controller

No software modifications required;
runs under all current DEC operating
systems; user-defined logical tape
volumes (partitioning); fast transfers of
backup/archive data

The vendors listed in this buyers guide responded to a survey conducted by Hardcopy. To be included in the Hardcopy SCSI host adapters database, please
contact Cindy Grant-Thurman at 714-632-6924.
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TABLE 2—SCSI HOST ADAPTERS
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TD SYSTEMS INC. Viking/QDA ~ $1395  Q-bus(22- MSCP Dual 1.5Mbyte/ 4 * « -« o Available from stock; on-board serial
24 Payton St. bit) secon: dlagnostxc/utmtg gort; optional front
Loweﬁ, MA 01853 panel; on-board boot for MicroPDP
617-937-9465 Circle No. 127 processors
Viking/QDO  $1395  Q-bus(22- MSCP  Dual 1.5Mbyte/ 4 e « o e Avaiablefrom stock; on-board serial
bit) secon dIaQHOSIIC/UtIhg rt; optional front
panel; direct SCSI mode included on
standard product for attaching non-
emulating devices such as optical
drives
Viking/QDD ~ $1,995  Q-bus(22- MSCP,  Dual 1.5Mbyte/ 4 *  « o Available from stock; on-board serial
bit) direct SCSI secon d|agr;ost|c/utmty port; optional front
pane
Viking/QTO  $1,395  Q-bus(22- TMSCP  Dual 1.5Mbyte/ 4 « o « « Avaiablefrom stock; on-board serial
bit) secon dlagr}osnc/unhty port; optional front
panel
VikingQDT ~ $1995  Q-bus(22- MSCP/  Dual 1.5Mbyte/ 4 e o o o Avaiablefrom stock; on-board serial
bit) TMSCP secon diagnostic/utility port; optional front
panel; direct SCSI mode included in
standard product for attaching non-
(ejm‘l(ﬂating devices such as optical
isks
VikinguDO  $1595  Unibus ~ MSCP  Quad 1.5Mbyte/ 4-7 .« . » Available from stock; on-board serial
secon diagnostic/utility port; optional front
panel; direct SCSI mode included in
standard product for attaching non-
gm‘l:lating devices such as optical
isks
VikingUDD ~ $2,195  Unibus ~ MSCP Quad 1.5Mbyte/ 4-7 .« e » Available from stock; on-board serial
direct $CSI Secon dnagr;osttc/unhty port; optional front
panel
VikingUTO ~ $1595  Unibus ~ TMSCP  Quad 1.5Mbyte/ 4-7 o . « Available from stock; on-board serial
secon: dlagnlostic/utnhty port; optional front
panel
VikingUDT ~ $2,195  Unibus ~ MSCP/  Quad 1.5Mbyte/ 4-7 » e « Available from stock; on-board serial
TMSCP secon diagnostic/utility port; optional front
panel; direct SCSI mode included in
ztandard prgduct for n?g-emulating
levices such as optical drives
TDL-12 $695 Q-bus RLV-12  Dual 8Mbyte/ 4 * Available from stock; direct SCSI
second mo?]e inclu(tiled| ig standard product
such as optical drives
UHA-11 $895 Unibus RL-11 Quad 6 Mbyte/ 47 » Available from stock; direct SCSI
second mo?]e incluged| ig standard product
such as optical drives
U.S. DESIGN CORP. 1108-01 $1250  Q-bus MSCP Quad 1 Mbyte/ 4 . » Command queueinc}; and seek
5100 Philadelgrdiao\glay disk)); TS-11 gecond6 o ngngnon foe;d up 't%%/llt cgmrrzmggds;
Lanham, MD 207 ta urst; -01 married with Maxtor 250-
301-577-2880 Circle No. 128 i Kbyte/ Mbyte drive s the 280-Q add-in
second expansion kit for MicroVAX-11 BA-
typical 123; SCSI pass-through mode
suggorled or both MSCP and non-
MSCP programming sitable for all
opt%rattigg sdsstelgs; dual-é)or} capability
with other U.S. Design adapters
110803 $1.750  Q-bus MSCP_  Quad 1 Mbyte/ 4 . » Tailored for support of optical drives;
disk); TS-11 second switch-selectable options for all major
tape) burst; 650 optical manufacturers using one set of
Kbyte/ firmware; switch-selectable to form
second 2500-Mbyte logicals on a 1-Gbyte
typical Platter; optical utility software available
or optical backup/restore functions;

both MSCP and non-MSCP SCSI
pass-through supported
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U.S. DESIGN CORP. 1108-10 $1750  Q-bus MSCP  Quad 1Mbyte/ 4 . * 1108-101s the heart of the virtual
Sontonnod (disk); second optical storage (VOS) optical system;
TS-11 burst; 650 directory and file structure accesses
(tape) Kbyte/ are re-vectored to companion
second magnetic disk for full Files-11
typical compatibilir¥ without OS patches; all
features of 1108-01 and 1108-03
adapters supported (major optical
vendors via switches, 24 command
queue, etc.); VOS supports VMS and
MicroVMS
1158-01 $1,750  Unibus ~ MSCP Hex 1Mbyte/ 4 . » SCSI Fass-through mode suggoned
(disk); second for both MSCP and non-MS
TS-11 burst; 650 programming available for all OS;
(tape) Kbyte/ command queueing and seek
second optimization for up to 24 commands;
typical compatible SCSI devices are being
qualfied as they become available
1158-03 $2250  Unibus ~ MSCP Hex 1 Mbyte/ 4 . * Tailored for su%port of optical disks;
(disk); second switch-selectable options for all ma{or
TS-11 burst; 650 optical manufacturers using one set of
(tape Kbyte/ firmware; switch-selectable to form
second 2500-Mbyte logicals on a 1-Gbyte
typical Flatter; optical utility software available
or optical backup/restore functions;
both MSCP and non-MSCP SCSI
pass-through supported
1158-10 $1250  Unibus  MSCP  Hex 1 Mbyte/ 4 . * 1158-101s the heart of the virtual
(disk); second optical storage (VOS) optical system;
TS-11 burst; 650 directory and file structure accesses
(tape) Kbyte/ are re-vectored to comFamon
second magnetic disk for full Files-11
typical compatibilit¥ without OS patches; all
features of 1158-01 and 1158-03

adapters supported (meﬂ'or optical
vendors via switches, 24 command
queue, etc.); VOS supports VMS and
MicrovMS

continued from page 58

Directory Dilemmas

Managing directories can be diffi-
cult since WORM drives aren’t capable
of being updated. Some companies—
most notably, U.S. Design—have ex-
perimented with maintaining directo-
ries on a separate magnetic disk, but
this can pose severe problems if the
magnetic disk crashes. You may be un-
able to access several gigabytes of data.
“We looked at putting the directories
on a magnetic drive when we were first
considering writing the software,” says
Perceptics’ Cross, “but decided the di-
rectory and data should stay together.”

Similarly, Mike Johnson of Tecex,
an optical subsystem integration com-

pany, considers using magnetic disk
with WORM as a bandage that masks
the real problem. “It’s not a viable
solution—you need the special system
software.”

U.S. Design defends maintaining
the directories on magnetic disk by
pointing out that its system is com-
pletely compatible with DEC’s Files-11
system software—no “fix” is neces-
sary. The company does plan, however,
to support periodic writing of directo-
ries to the optical disk in later product
versions.

Scientific Micro Systems Inc. (SMS)
offers a solution that provides complete
compatibility with DEC’s directory
software. The company’s Optical De-

velopment Kit requires the user to
specify the approximate number of
files that will be written to the WORM
disk, then formats it via the SMS 0109
optical controller. The 0109 can format
5.25- or 12-in. SCSI optical drives, and
additionally supports magnetic disks
on the same controller.

Another approach developed by Op-
tical Storage Solutions Inc. (OSS), a
supplier of operating system software
to support optical on a variety of ma-
chines, uses the magnetic disk as a
cache to contain both directories and
the most recently used files in addition
to storing them on the optical drive.
“This allows us to search the directo-
ries faster,” says Jerry Myers, market-
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VMEbus users:

NISSHO N8201
16 Mbyte DRAM

» Capacity 2, 4, 8, 16 Mbyte

s Single VME module

s VMEbus (Rev C) compatible

» Memory addressable 8, 16, 32 bits
= Error detection — byte parity

w Front panel error indicating LEDs

FOR MORE INFORMATION CALL
(800) 233-1837  In Calif. (714) 261-6811

NISSHO

> £ T L 1T A O 8N 1TSS

17310 Red Hill Avenue, Suite. 200, Irvine, California 92714
FAX (714) 261-8819, TLX 181-308
CIRCLE 439 ON READER CARD

ing manager for the company. OSS also
provides special software for searching
the directories, which can be lengthy
because of the great number of files on
a WORM platter.

But magneto-optical technology,
when and if it finally becomes widely
available, may obsolete special system
software for WORM. “Using the stand-
ard MSCP driver will be the accepted
way of handling random-access optical
applications, and TMSCP will be used
for handling the sequential applica-
tions,” says Tecex’s Johnson. “WORM
will still have a good market for se-
quential applications, and we intend
to offer both WORM and magneto-
optical.”

TMSCP Provides a Perfect Fit

And DEC is right there with the
right sequential device handler proto-
col—TMSCP. The third party is quickly
bringing products to market that make
use of it.

For example, Qualogy Inc., a DEC-
compatible subsystem supplier, just
announced a TMSCP-to-SCSI host
adapter for Q-bus systems, which it in-
tends for optical subsystems. Until re-
cently, all DEC-compatible SCSI host
adapters supported MSCP, so Qua-

logy’s product represents a distinctive-
ly different direction. Why did the com-
pany do it?

According to Bill Castle, a senior
staff engineer for the company: “We're
trying to address one area of the mar-
ket and do a really good job of just that.
Optical is replacing a lot of tape appli-
cations, so all the software is already in
place.”

Additionally, Qualogy is adding
some capabilities to the board that al-
low a user to partition the optical disk
to speed seek times for a single file.
Currently, the drive must sequentially
search the disk like a tape.

Johnson is working on a similar
technique. “We’re developing some
technology that will provide an index to
a sequential optical disk to reduce the
amount of time required to find a file
under TMSCP.”

TD Systems Inc. is another compa-
ny that provides TMSCP emulation in
DEC-compatible SCSI host adapters,
but the company has, in addition, re-
cently developed products that support
both MSCP and TMSCP. A combina-
tion of random access and sequential
access optical disks can be combined on
the same controller, plus standard
magnetic disk and tape drives. i

reader service number

Additional information about the products or services described in this article can
be obtained by contacting the company directly or circling the appropriate
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Dilog Redefines MicroVAX™ Disk Storage.

Wide-Open Performance. DILOG's
controllers remove bottlenecks! Exclusive
DYNAMIC TRANSFER SEGMENTATION™
increases system throughput by executing
multiple transfers in an order that
minimizes disk latencies. A

nas It!

No bus hogs here! QBIC, DILOG's
proprietary Q-Bus™ Interface Chip, handles
all transactions in hardware which
speeds execution. And ilog

yabix T 14 ¢
Onh HOg Has It

DQ236 — interfaces up to four SMD/ESMD
drives; quad board

DQ606 — interfaces up to four SA450 or
DEC RX50 disk drives. RX50 media com-
patible; dual board

N

T4y

MSCP Compatible Disk Controllers
for MicroVAX;* MicroPDP-11# LSI-11*

DILOG On Board Disk
Version: A-A-A  Modi

1P/SA Addre:
Boot Addre:

NO DRIVE SELECTED DECINAL

Main Formatter Menu

gie CT ESDI DRIVE NULL
= SELECT ESDI DRIVE NULL
DISPLAY DRIVE CONFIGURATION
FORMAT DRIVE
READ DRIVE DATA

MEMORY - DMA TEST
PRINT ERROR LOGC

2

3=
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6 = WRITE DATA TO DRIVE
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T - RD/UR RANDOM SECTORS TEST W - WR/RD/COMPARE DRIVE DATA

R - REPLACE BAD BLOCKS

Enter a selection :ff

Device independence too! DILOG's
unique UNIVERSAL FORMATTING™ stores
parameters on the drive, not the controller.
No changing PROMs, no reprogram-
ming. Mix and match drives of different

DQ616 — interfaces up to four ST506/

$T412 and DEC RD52, RD53 Winchester disk

drives; dual board

DQ696 — interfaces up to two ESDI Win-

chester drives; dual board

MQ606 — Dual function, interfaces up to

two ST506/ST412 Winchesters and SA450

floppies; RX50 drive and media compat-
ible. DEC RD52, RD53 interface

5\1 compatible; dual board
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performance and physical characteris-
tics. And Only Dilog Has It!

Expanded Flexibility. With On-board
formatting, all the intelligence is in the
controller. No need to use distribution
media, computers or backplanes to verify
controller and drive functionality. And
you get the same media flaw replacement
techniques used by DEC.

Even more flexibility! Update param-
eters from the keyboard with DILOG's
on-board non-volatile RAM (NOVRAM).
No more tearing out boards and setting
switches!

Take advantage of todays new faster
peripherals. Oversized buffers smooth
the flow of data between host and disk,
reducing software latencies.

Lower Cost of Ownership. Field
proven on more than 70,000 controllers!
High performance in
a less power hun-
gry package.
Complete
compatibility 7
with DEC
operating
systems. Runs g
DEC diagnostics. ~
Quickly isolate problems,

dramatically cut maintenance costs

and reduce MTTR for the entire system.

Saving across the board is what
has made DILOG the first choice with DEC
== users. Find out more. Call for your
®  copy of the latest DILOG product guide.
Outside California, toll-free:
1-800-DILOG32, Ext. 98

U.S. Offices: Anaheim, CA (714)
937-5700; Red Bank, NJ (201) 530-0044;
Atlanta, GA(404) 256-0682. International
Offices: United Kingdom, Woking, Surrey
(4862) 70262, Switzerland, Cortaillod

b (4138) 424454,

DISTRIBUTED LOGIC CORPORATION

DEC, QBUS, UNIBUS, MicroVAX, MicroPDP, LSI-11, VAX and PDP are trademarks of
Digital Equipment Corporation. Dynamic Transfer Segmentation and Universal For-
matting are rademarks of DILOG.
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HAA’DCOPY MAGAZINE RECENTLY ACQUIRED WARREN GROUP
LABORATORIES AND THIS INSIDE LOOK AT THE LAB EXPLAINS HOW WE
OPERATE AND WHAT YOU AS A HARDCOPY READER CAN EXPECT

TO SEE THROUGHOUT 1988.
INSIDE THE HC/WG LABS:

HOW WEDOIT

BY STEVE BOSTWICK, Senior Scientist and Laboratory Manager

he world of the minicomputer

system builder is becoming

increasingly complicated.

There was a time when the

DEC system builder needed to
know only the DEC equipment and per-
haps a few peripheral manufacturers.
Now, with DEC expanding into every
nook and cranny of the computer world,
from number crunching to the auto-
mated office, the successful system
builder needs to know many technolo-
gies that were previously foreign to
him. Hardcopy/Warren Group Labora-
tories (HC/WG Labs) are instituting a
new evaluation-program philosophy to
trade magazines, to make life easier for
you as an OEM, system integrator, or
sophisticated DEC equipment end user.

This new evaluation program
shouldn’t be confused with the simple
reviews of new products that you may
be used to. Don’t worry, we aren’t drop-
ping reviews. Indeed, we consider re-
views to be a valuable information tool.
They provide early warning and fea-
ture lists, along with quick, subjective
impressions of the reviewer. Such re-
views are important, and this magazine
will continue to carry them.

The new test and evaluation pro-
gram offers, instead, an in-depth labo-
ratory analyses of the product along
with thorough human factors and user-
interface studies. The tests and analy-
sis applied will be of the same type that
would be used by you as an OEM or
specifier when selecting components to
be integrated into a system. For that
reason, we are calling the new test sys-
tem the HC/WG OEM Evaluation Pro-
gram, or HOW for short.

The key to success in such an under-
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taking as the HOW Program is INDE-
PENDENCE. The people who perform
the evaluations must be either employ-
ees of HC/WG Labs or leading consul-
tants in certain specialized areas. The
identities of these people are a closely
guarded secret. These technicians, en-
gineers, and scientists communicate
with the technical community only
through me as the Senior Scientist,
who in turn directs the testing activi-
ties of the lab.

We request manufacturers to sub-
mit equipment for evaluation. The tests
only proceed after the manufacturer
signs a document acknowledging the
independence of the tests and agreeing
to abide by their results. As Machiavel-
lian as this may seem, our goal isn’t to
grade products. Rather, as you will see,
our HOW process puts products in per-
spective relative to the manufacturer’s
published specifications. We don’t is-
sue a grade (such as good, better, best,
or worst). Rather, we present all of the
measured data so that the reader does
not have to accept our evaluation—he
or she can draw his or her own
conclusions.

Moreover, we recognize that in nor-
mal OEM evaluations, multiple sam-
ples are provided. In most cases HOW
studies are performed on single sam-
ples, in which case, we will make due
note of the sample size. Where we be-
lieve that measured samples can vary
over 'n’ samplings, we will make that
notation as well.

Although we do demand indepen-
dence and insist that manufacturers
agree to abide by the results, they
aren’t left in the cold. Once our report is
finished, the manufacturer is provided

ROBERT BELL




with a copy in sufficient time to re-
spond to any discrepancies from the
published specifications. This response
will be published along with the report.
But this is part of the overall procedure
which I'll be discussing later.

Inside the Lab

Physically, the HC/WG main labo-
ratory (we have other sites as well) is
located at the Seldin Publishing site in
Placentia, CA. This site is used to house
the bigger equipment such as the PDP-
11’s; MicroVA Xes; and various PC-, Ap-
ple-, VME-, and Multibus-based sys-
tems. Our other locations have spe-
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cialized equipment for doing EMI, vi-
bration, and harsh environment
testing.

Although the laboratory inventory
changes from week-to-week, we do
maintain certain equipment. Specifi-
cally, we use PDP-11/70’s and Micro-
VAX CPUs. Various other systems in-
cluding Multibus, Q-Bus, and VME are
moved in and out as needed.

As with any testing facility, our
tools range from standard, off-the-
shelf software utilities and hardware
to ad-hoc tool kits that we create or ad-
just to meet a specific need—willy-nilly
testing or recreating the wheel isn’t our

F )
3

goal. We go to great lengths to use stan-
dardized methods wherever possible.
Products such as printers and storage
devices are tested using a standard ap-
proach; thus, realistic comparisons can
be made.

The HOW Test Plan

The evaluation of a new product at
HC/WG Labs involves several steps.
The most important step is the design
of a test plan. Notice the use of the word
“design”—the creation of a test plan is
an engineering procedure not much dif-
ferent from designing a computer pro-
gram or a piece of hardware. Each test




plan is different and must be tailored to
the product being evaluated. As with
all engineering activities, however,
there are certain rules and disciplines
that must be followed when building a
test plan and conducting tests. The test
plans are all based on minimum test
criteria that are customized to reflect
the current state of the industry and
the products being tested.
The test criteria are categorized as:

® engineering evaluation—me-
chanical and electronic tests of
hardware,

® software evaluation—tests the
functionality and quality of software,

® human factors—evaluates prac-
ticability of product, and

® general—overall product evalua-
tion to assess performance and fitness
for intended application.

The engineering evaluation always
looks at the product functionality first.
Does the product do what it’s supposed
to do? Another important test per-
formed on all hardware products is
parametric verification. The manufac-
turer makes certain parametric claims
about the product (weight, volume, cur-
rent consumption, ete.). We will verify
that these parameters are stated cor-
rectly; a common mistake made when
integrating equipment into a new sys-
tem is to believe the manufacturer’s
numbers, only to find that the pub-
lished numbers are out of date or just
plain wrong. We also look at less obvi-
ous items that are important, but
might be difficult to learn from manu-
facturer’s literature. One example of
this is the level of agency certification
(UL, CSA, FCC, VDE, etc.). If you were
selecting a product based on price, you
might get an unpleasant surprise after
you’ve bought 200 of them and find you
have to pay $8,000 for an FCC certifica-
tion before you can use the product.

We also test some less obvious engi-
neering aspects of a product—items
that are definitely not in the manufac-
turer’s sales literature. We examine
the quality of the workmanship, for ex-
ample. This includes evaluating the se-
lection of components and raw materi-
als and the quality of the finish, both
internal and external.

Finally, we will perform reliability
testing and evaluation. The evaluation
of reliability is done in conjunction
with the assessment of component and
raw material selection. We also per-
form environmental reliability testing
appropriate to the level of the product
being tested.

The HOW testing of hardware is
tailored to fit the product. For a sum-
mary of the minimum tests, see the
chart at the end of this article.
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HOW is Equally
Rigorous on Software

The testing of software is very much
like the testing of hardware. However,
one prime area of the software test plan
is also functionality. The operator’s
manual and literature from the manu-
facturer are used to build the function-
al portion of the test plan. As with
hardware, this part of the test is de-
signed to ensure the product does what
it is supposed to.

The software is also subjected to
parametric verification of its limits
and capacities as specified by the man-

“The new test and
evaluation program
offers ... an in-depth
laboratory analysis of
the product along with
thorough human factors
and user-interface
studies.”

ufacturer. If the manufacturer claims a
database can support a million records
on a floppy disk system, that will be
tested.

Any HOW test plan includes an
evaluation of the software workman-
ship and reliability. These two areas
are related and some of the tests over-
lap. Workmanship is judged by the care
taken with screen layouts, the clarity of
error messages, the absence of spelling
and grammar errors in screen prompts,
and similar observations.

Reliability and workmanship are
also evaluated by stress testing. Soft-
ware that can be run at or beyond the
limits suggested by the manufacturer
(or by common sense) would be deemed
more reliable and of better workman-
ship than software that fails by de-
stroying every fifth file on the hard
disk.

Evaluating the man/machine inter-
face is a more subjective task. In order
to help quantify this evaluation, we
have chosen to call these criteria by
their older name—human factors. This
was a term used in the ’60s and "70s be-
fore the much vaguer “ergonometric”
became popular. “Human factors” is
clearer because that is what we are go-
ing to evaluate—everything a human
must touch or use. We evaluate such
things as ease of use, placement of con-
trols (both hardware and software),
clarity of controls, consistency of con-
trols used in similar situations, and re-
sistance of the system to erroneous in-
puts. (It is amazing how many systems
can be brought to their knees by apply-
ing the gorilla piano player test—roll-
ing the knuckles of both hands rapidly
across the keyboard.)

Shaping Up for Finals

That brings us to the final type of
criteria—general. These tests deal with
factors that are common to all systems.
The quality of the documentation, for
instance, is an evaluation that should
be made for both hardware and soft-
ware systems. For products that com-
bine hardware and software, the level
and quality of the integration will be
evaluated.

f, as a manufacturer, you are in-
terested in submitting your
product for a HOW Report, the
following procedure must be
followed:

Send Hardcopy a letter that de-
scribes your product, along with any
manuals and/or applications notes.
Do not send the product.

Once your request is received, the
HC/WG Labs staff will determine if
your product fits our evaluation pro-
file. Based on the manuals, a Test Im-
plementation Plan (TIP) will be creat-
ed. A copy of the TIP, along with the
HOW test agreement and a Purchase
Order to cover the equipment during
transit, will be sent to you.

Manufacturers submitting equip-
ment for test are responsible for all

ARE YOU READY TO CHALLENGE HOW?

transportation costs. Hardcopy as-
sumes no liabilities associated with
the transportation or operation of the
equipment. We assume only those li-
abilities associated with loss or theft
while the equipment remains on our
premises.

As a Hardcopy reader, there may
be products that you would like to see
evaluated or reviewed; if so, let us (or
the manufacturer) know of your in-
terest by contacting:

HC/WG LABS
Attn: Steve Bostwick, Sr. Scientist
¢/0 Seldin Publishing Ine.
1061 S. Melrose, Ste. D
Placentia, CA 92670-7180
714-632-6924

800-247-7930




For immediate relief of
lisk backup headaches
just press here.

Only MegaTape makes disk backup
totally painless, with up to 630 MB per
cartridge (formatted). Enough to hold
the entire contents of any popular
disk drive.

Think what that means: No media
changes. No waiting. Just pop in a
cartridge, fire up your regular backup
: utility—and go home.

E‘j MegaTape has already cured backup
— headaches at thousands of sites. And
we're developing even higher capacity
for the future. So no matter how
i v big your disks get, your backup job
doesn’t have to get any bigger. Just

push the button and go home.

Try MegaTape once. You'll agree
that anything else is just a big pain.

Available in tabletop.,
rackmount, and
“half-wide’ configurations

See us at DEXPO/East—Booth #640

"egaTape
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CI-MICRO-11 QBUS SYSTEMS
e | SI-11/23 or 11/73 CPU
® 256KB-4MB memory,
20MB-150MB Winchester,
5'%" or 8" dual floppy, or
cart. tape, serial ports, 4X8 backplane,
power supply all in a rack/table-top
chassis.

CI-PMI-EDC
® Full PMI support

Single bit error correction, double bit
error detection

e Runs complete DEC diagnostics
4 megabytes on one board
Control Status Register (CSR)
Block mode DMA

CI-QBUS-EDC
LSI-11, J-11, MICROVAX |
Single bit error correction, double bit
error detection

* Runs complete DEC diagnostics el
\\\““: e Dual width card ’
fH \—\( ® 2 or 4 megabytes on one board e at \X\Aj \‘Y\“
® Block Mode DMA
V| g ],__ R &w IHRRRRNNY
Additional Qbus Memories
* CI-1173: 4 megabyte block-mode i
® Cl-1173-EDC: 2 megabyte error detect-
CI-MIV16 ing and correcting w/block-mode CI-MIV8-EDC
e 4 8 and 16 megabytes on one board e Cl-1123+: 1 megabyte dual width ® Single bit error correction,
e On-board parity double bit error detection
e Plug compatible to any MicroVAX II ® 8 megabytes on one board
e Completely hardware and software * MicroVAX Il hardware and software
compatible with the MicroVAX |1 compatible
e Control Status Register (CSR)
* MicroVAX error logger support
CHRISLIN ALSO CARRIES STATE-OF-THE-ART MEMORIES
FOR VAX, VMEbus, MULTIBUS, IBM PC or RT
[ ]
L - -~ -
1 | Chrislin Industries Caribe, Inc.
caitonrree: §00=-468-0736 (e,
P.O. BOX 1657 SAN JUAN, PR 00629 31332 VIA COLINAS, WESTLAKE VILLAGE, CA 91362
TELE. 809-876-5205 TELEX 345-4170 (CHRISLN PD) TELE. 818-991-2254

FAX NO. (809) 876-6140

REPRESENTATIVES: CANADA—TECH-TREK, ONTARIO (416) 238-0366 MONTREAL—(514) 337-7540
WEST GERMANY—DEMA COMPUTERTECHNIK (089) 272-3240 SWITZERLAND—DAP (01) 948-0580

PMI, PDP, QBUS, LSI-11, J-11, MicroVAX, VAX are trademarks of Digital Equipment Corporation. IBM is a trademark of International Business Machines.
MULTIBUS is a trademark of Intel Corporation, IBM Personal System/2 is a trademark of International Business Machines.




Putting HOW to Work

Creating the test plan is only part of
the job; the actual testing is most im-
portant, of course, and is usually
straightforward. The tests are run at
one of the HC/WG Labs sites, unless
special facilities are required. Techni-
cians and engineers running the tests
maintain careful records of both the
test results and their subjective
observations.

As can be seen from the test plan
outline, the planned tests aren’t done
overnight. For this reason, don’t expect
to see a full-blown HOW Report on
products the day they are announced.
Product reviews can serve this purpose
with a snapshot overview. Developing a
HOW Report on a product takes several
months. Because of the extensive na-
ture of the tests, not all products can be
tested. We only test products of partic-
ular interest to the DEC community.

Summary of
Minimum Test Plan

Engineering
Evaluation
Functionality

Parametric verification

o
L]
® Reliability testing and evaluation
® Quality of workmanship

®

Selection of components and raw
material
® Quality of external finish
® UL/CSA/FCC certification

Software Evaluation

Functionality

®

® Parametric verification
® Quality of workmanship
[ ]

Reliability and stress testing

Human Factors

Ease of use

® Placement of controls (hardware and
software)

® |egibility of controls

® Clarity of controls and functions

® Resistance to erroneous inputs

General
® System considerations such as
hardware /software integration
® Quality of documentation

® Security provisions

Publishing the Results

The organization of the published
test results varies from test to test,
but all reports will contain four major
areas:

® test plan,

® test results,

® observations and opinions of the
evaluator, and

® manufacturer’s response to test
report.

It is important, we believe, to pub-
lish all the test results. This allows you
to reach your own conclusions on the
suitability of a product for a particular

application. The subjective observa-
tions and opinions of the evaluators are
also important because of their hands-
on use of the product.

The final area may surprise you.
Most reviewers and testers don’t per-
mit the manufacturer to comment on
the test results before they are pub-
lished. We do. If the manufacturer is
willing to correct some shortcoming in
a future version, the user community
should be made aware of this. We also
allow the manufacturer to comment on
and challenge our test procedures. This

makes the tests fair to all parties. &

' >
(Uninterruptible Power Systems)
Plug compatibility
plus low cost protection
for your VAX System

You can expect more from a Powerbase™ UPS because
Solidstate Controls specifically designed it to protect
your VAX computer from power problems. Not only will
you save at installation time, but year after year on operat-

ing cost. Our 10 kVA Powerbase
4000, for example, could save

you up to $23,000 more on
power costs over a ten-year
period than a competitive

unit, and pay for itself in just

two years with the money
you’ll save on electric bills.
For a copy of our free bro-
chure, “UPS —The Cost of
Ownership’; write to Solid-
state Controls.

SC
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UPS-the cost of ownership

High UPS Efficiences Can Save You Money!

SOLIDSTATE CONTROLS, INC.

The most respected name in UPS

P.O. Box 1216

Columbus, Ohio 43216
Telephone: 1-800-635-7300
In Ohio: 614-846-7500

A member of The Marmon Group of companies 2555
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New outlook for software pricing

t’s time for VMS software vendors :

to rethink their pricing strategy.

The MicroVAX has the clear-cut

advantage of the 10-year-old VMS

operating system that no other
micro can match.

Hardware is less and less expensive
every day; a multiuser VAX, complete :
with terminals, printer, and VMS, costs
less than $15,000. But many VMS ac-
count packages cost more than the
VAX. Moreover, VMS itself makes up :
20% of the cost of an entry-level VAX
system.

VMS has the backing of the second

¢ largest computer manufacturer in the
i world. It is largely up to third-party :
: software vendors to take advantage of :
: this. Some decisions must be made
: soon, as a whole new generation of VMS
: software looms on the horizon.

Historically, VAX software has been

Now, even programmers and con-

What we can

do for you is

protect your
computer
and data

from power pollution.
And save you lots of money.

Interested?

Of course you are.
So get in touch.

Call 1-800-356-5794,
In Wisconsin call (608) 565-7200, ext. 1081

N\J3eSr

Best Power Technology, Inc.

Low cost uninterruptible power systems from the world’s largest manufacturer.

P.O. Box 280, Necedah, Wisconsin 54646
““Advanced Technology . . . for less.’

ext. 1081 TODAY!

’

CIRCLE 374 ON READER CARD

72 HARDCOPY/January 1988

: software vendors to eye the VMS soft-

: ware market as well.

When VMS software starts at hun-
dreds of dollars instead of thousands,

: traditional DEC software houses will
: have to bend—or break. Many develop-
: ers have already seen the handwriting
: on the wall and are experimenting with
: developed by medium-to-large-sized :
: companies having the resources to own :
: this expensive hardware.

new pricing alternatives.
One scheme involves monitoring the

: use of software and then charging ac-
: : cordingly—similar to resource ac-
:sultants can afford VAXes. The new, :
: low-priced VAXes have caused some PC :
: customer on something when you can’t
¢ tell them what it will cost. Then, too,
: this approach creates an additional
: support requirement of every sale.

counting in the time-share environ-
ment. But it’s difficult to sell a

Some VMS software vendors are

¢ charging by the number of users; this
: offers some advantages over charging
: by CPU size, but presents some inter-
: esting new twists. (VMS V. 5 will offer
: support for this approach to software
: licensing.) For example, the maximum
: number of users may be so much higher
: than the average number of users that
: the price is prohibitive. A combination
¢ of the charge-by-CPU-size and charge-
: by-user schemes is probably what will
emerge as the standard for VMS
: software.

VAX technology is constantly evolv-

:ing and marketing strategies must
i evolve with it. The VAX needs a greater
: variety of reasonably priced software

: to really compete on the low end and in
: smaller companies using the larger
: VAXes.

: Steve Davis is a senior systems ana-
S lyst whose credits include: extensively
s modifying operating systems for vari-
: ous mew hardware devices, writing the
toriginal RSTS/ E Disk Structuring Util-
Laty, as well as creating and implement-
ting a directory structure for the new
: generation of write-once laser disk
s drives. Matthew Owen is a programmer
: who has worked with Davis since 1978.



The Disk Defragmenter
that runs online,
in idle time —

VAX Performance Like Day One

Keeping your VAX system running as
smoothly as it did when it was brand new
doesn’t have to be a lot of work. It can be the
work of DISKEEPER, the #1 selling disk
defragmenter from Executive Software.

Once and for all you can put an end to the
most common cause of poor system perfor-
mance —disk fragmentation. DISKEEPER
organizes your disks and keeps them that way
so your system always runs like new. What’s
more, DISKEEPER runs online without any
operator intervention. You'll never need to
spend another minute defragmenting disks.

DISKEEPER’s unique design ensures
safety of user data and maximizes
performance.

Safety Without Sacrifice

DISKEEPER is built to insure that under no
circumstances will any data be lost, even if the
system crashes. Yet there’s never a sacrifice in
your system'’s performance.

Using the VMS read/check and write/check
capabilities, DISKEEPER guarantees data
integrity without performance-robbing scratch
space, second drives or redundant copying.

No File Too Tough
Virtually every fragmented file can be made
contiguous. Giant files, partial files, even
multi-volume files are processed.
DISKEEPER consolidates your free space
into a large contiguous area—online —
and fast.
Fast and Efficient
DISKEEPER goes right to work on any
and all files. There is no unnecessary
“analysis” pass to determine which files are
the most fragmented.

SO you don’t have
to work overtime.

And forget about CPU-consuming pre-
processing to compute the “theoretical” best
location for every file and space. Under aver-
age system use, such an analysis would
become obsolete moments after completion.

DISKEEPER immediately moves each file
and space to the best possible location at that
moment in time.

Automatic, Easy to Use

What really saves you time is that once DIS-
KEEPER is installed, you do nothing. It auto-
matically monitors your system and activates
itself as needed. Just set it and forget it.

Because DISKEEPER uses CPU idle time
and unused I/O bandwidth, it runs smoothly
and quietly in the background without degrad-
ing performance, and without interfering with
user access.

Quality Support and
Documentation
To top it off we provide you with the kind

of documentation and support you'd expect
from the leader in the field.

57 I ':S' I want to know how I can put DISKEEPER to—l

e work for me. Send more information today.

In fact, when you put DISKEEPER to work
for you, you get more than just the best per-
formance, reliability and support. You get a
company committed to making your job
easier.

Call Now

To find out how to put DISKEEPER to
work for you, send the coupon below or call
our toll-free number today.

DISKEEPER. Because you've got better
things to do with your time.

800-346-4707 ext. 104

in California call: (818) 249-4707, ext.104

Executive ' |
Software

3131 Foothill Boulevard, Suite F
La Crescenta, CA 91214-2699
Telex: 910 240 9222

dy
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How many MicroVAXes?___ How many VAX 7XXs?____
How many VAX 8XXXs?____ How many users total?
How often do your disks need to be defragmented?




AUTOMATIC DATA BACKUP ON YOUR
VAX IS AN IMPORTANT UTILITY THAT HELPS
YOUR PEACE OF MIND. HC/WG LABS REVIEWS
THREE PACKAGES FOR THE VAX THAT MAY BE JUST THE TICKET

ARCHIVAL SOFTWARE FOR THE VAX KEEPS

DATA SAFE AND
MANAGEABLE

BY DAVID SPENCER, Contributing Author

ne of the most important
functions of your data
center is protecting the
information on your
VAX system from flood,
fire, head crashes, and all other forms
of disaster. Typically, this data, stored
on the system disk, is regularly sched-
uled for full and incremental disk back-
ups to tape. HC/WG Labs reports on
three systems written for the VAX that
perform data backup and access man-
agement functions. These specific pack-
ages are: Raxco’s Rabbit-5, Software
Techniques Inc.’s Media/Schedule/
Vault, and Software Partners/32 Inc.’s
Tapesys.

The Packaged Solutions

To get a proper feel for these pack-
ages, HC/WG Labs requested an evalu-
ation copy from each manufacturer.
The packages all included documenta-
tion, software, and the various utilities
necessary to install the program.

Raxco’s Rabbit-5 consists of two
programs: R5 and R5Q. R5 is used for
either backup or restore; R5Q allows
you to query the backup journal data-
base for files on tape. R5 uses a multi-
command line interface to enter action
or qualifier commands. Action com-
mands such as MOUNT are used to
mount a mag tape; an example qualifier
command would be DEFAULT to set
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the device to be backed up. To save or
restore files, the operator enters a se-
ries of qualifier and action commands
to control Rabbit-5. All commands,
such as tape initialization, mounting of
tapes on a drive, and tape librarian
management, go through the R5 inter-
face interactively or via a command file
run in batch.

The R5Q uses a video screen to let
you try various queries for finding files
saved on tape. Once a volume number

and save-set name are determined, you
can run R5 to request the file be
restored.

Media/Schedule/Vault, from Soft-
ware Techniques, comes as a series of
three separate, loosely coupled pro-
grams. The Media program is a gener-
al-purpose program for managing ac-
cess to both disks and tapes—thus the
name Media. Schedule manages the
scheduling of repetitive jobs—backup
or otherwise. Vault is the user interface

TAPESYS

The
VAX

Tape Management Sustem




to the files placed on the tapes. To per-
form a backup, a job is defined using
Schedule, which, in turn, uses Media to
allocate tapes and Vault to process the
journal. All processing of backups with
Media/Schedule/Vault is done through
batch, with operator tape-mounting re-
quests handled through the DCL RE-
PLY command. Once your backups are
complete, you can use the VAULT utili-
ty to create directories of offline files.
Also, Media/Schedule/Vault comes
with a utility called FORMAT to do for-
eign tape translations for you.

Partners/32, on the other hand,
takes the long way around with Tape-
sys. This program consists of a series
of programs that you access through
a few DCL commands: TAPE and
STORE for users and TOPER for the
system operator. Tapesys requires the
Forms Management System (FMS) for
building the screens from which users
select files for backup and restore, as
well as screens for use by the system
operator. When using Tapesys, howev-
er, the majority of commands are
issued through the DCL TAPE
command.

Tapesys also has an All-In-1 inter-
face that allows you to save, archive,
and retrieve files. The actual selection
of tapes and mounting is managed us-
ing the DCL REPLY command. Tape-
sys also includes a queuing package
called E-Z-Queue for scheduling peri-
odic backup jobs.

Putting the Utilities to Work

With the software in hand, HC/WG
Labs set about installing them for pur-
poses of this review. We used a VAX-
cluster with two 11/750s and a TAS81

1600/6250 tape drive attached to an
HSC50 controller. Installation was
quick and easy. Of course that is subjec-
tive and really depends on how you de-
fine quick and easy.

Installing the Rabbit-5 software in-
volved restoring a VMS backup save-
set from the distribution tape to a cre-
ated directory. Following the restore,
installation was completed by running
a command file (that links the R5 im-
age) and adding a foreign—undefined
VMS command—DCL command to the
system-wide log-in file. After installa-
tion was complete, R5 was run and the

tape librarian files were created. This
process can be thought of as priming
the backup pump by establishing a base
image.

Media/Schedule/Vault lets VMS do
most of the work. You install it by using
the standard VMSINSTAL installation
procedure. The installation is complet-
ed by adding foreign DCL commands to
the system-wide log-in file—an easily
accomplished process.

Based on the ease of installation of
the other two packages, we thought,
upon inspection, that Tapesys was go-
ing to be very complicated. Our fears
were due primarily to the wide variety
of options available for network access.
Fortunately, many of the options in-
cluded defaults for simple installation
and can be modified once you are expe-
rienced with the product—something
we heartily recommend doing at a later
time.

The actual installation of Tapesys
consists of restoring a VMS backup
save-set and executing a command pro-
cedure that links the product. Follow-
ing the link, we authorized two user-
names for use by the package and a
server process was activated (the com-
mand procedure to start the server was
also added to the system start files.) Fi-
nally, the DCLTABLES file must be up-
dated by adding the DCL Tape com-
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“‘Software vendors tend to defend their
manuals more vigorously than the products.”

mand; and then, using the INSTALL
utility, you replace the previous
DCLTABLES file with the newly re-
vised version.

The Workbook Tools

Any critique of documentation is al-
ways difficult. Software vendors tend
to defend their manuals more vigorous-
ly than the product.

Generally, the documents were legi-
ble. They did give sufficient informa-
tion to get things working and that is
generally all that is necessary. Howev-
er, if you have a number of PC-type
manuals in your library, and most like-
ly you do, don’t compare them with
these manuals. The PC manuals will
win hands down. With that aside, a
quick review of what the manufactur-
ers did supply is in order.

The 150 pages of Rabbit-5 documen-
tation, divided into eight chapters and
five appendices, is bundled into a single
three-ring binder. Don’t look for an in-
dex, however.

The manual is a combination of in-
structional, reference, and technical
material, and has an introduction and a
getting-started section on how to start
running backups of files. However,
that’s as far as it goes. To begin using
the file management program and the
tapes recorded via the tapes librarian,
you must thoroughly read the reference
portion of the manual—there’s no or-
derly, step-by-step procedure for you to
follow. Fortunately, there are several
examples to review and the R5 inter-
face is fairly simple.

We strongly recommend that Raxco
take the time to review this manual; we
think it tends to spoil the product.

The Media/Schedule/Vault manual
is slightly better but could also use
some revision, in our opinion. Like the
Raxco manual, it is supplied in a three-
ring binder. This manual is divided into
two sections: the installation guide and
the reference manual. The reference
section is quite extensive—15 chapters,
seven appendices, and an index, for a
total of almost 400 pages. The first four
chapters describe the product, its use,
and includes a getting-started section.
The remainder of the book consists
of descriptive and reference chapter
pairs. As with Rabbit-5, the getting-
started section is good but leaves a lot
unsaid and requires considerable read-
ing of the reference material before you
can effectively use the program.

The Tapesys documentation con-
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sists of five separate manuals: an In-
stallation Guide, Instruction Guide,
User Guide, Manager’s Guide, and Er-
ror Guide. All five were typeset on an
Apple Macintosh (the fonts and graphs
were a dead giveaway). The manual
uses an instructional format, which
makes it easy to get started, but leaves
you hungry for more substantial refer-
ence material—especially when you're
trying to find an elusive command or
option.

Making the Label Stick

Each of these packages relies on
having a pool of labeled tapes available
to record files in the library. To get
tapes into the library, each vendor’s
package has its own method of entry
and labeling. Although this implies no
standards exist for backup (and none
do), that really doesn’t become an issue
as it is likely you will choose only one of
the products for your site.

The Rabbit-5 software, for instance,
depends on each tape being mounted
with a Rabbit-5 label written to it prior

The Rabbit-5 command screen,
required to enter a tape into the library,
asks for each tape to be mounted and
labeled as entered.

$ RUN R5
R5:ALLOCATE MUAO:
R5:LOCAL
R5:TLIB

1000
1001
1002
1003
1004
1005

ENTER
ENTER
ENTER
ENTER
ENTER
ENTER

R5:TLIB
R5:7LIB
R5:TLIB
R5:TLIB
R5:TLIB

to use. This is done interactively with
the R5 program (Figure 1). Although
time consuming, this method ensures
that the correct tape is always mount-
ed. Once new tapes are entered into the
system, they are placed in the free pool
for allocation by the NEXT command.
If the tape contents are not for perma-
nent retention, a relative life in days, or
an absolute expiration date can be set.
But remember, the label is unique to
the Rabbit product and can’t be used by
similar utility programs.

Software Techniques’ strategy with
Media/Schedule/Vault allows single or
multiple entry of consecutively num-
bered tapes with the Media ADD com-
mand. All newly added tapes are as-
signed to the pool of tapes available and
are labeled the first time they are
mounted. Again, the label is unique
to the product and can’t be used
universally.

At the same time, other useful li-
brary information can be assigned to
the tape’s label as well, such as manu-
facturer, length, density, relative or
absolute expiration date, and shadow
media.

Similarly, the Tapesys utility per-
mits either single or multiple tape en-
tries with an FMS entry form. The first
tape is entered along with defaults for
purchase date, manufacturer, length,
density, ete. (Figure 2). Following the
first tape, subsequent tapes use the de-
faults from the previous tape, with in-
dividual changes possible, if required.
As the tapes are entered, they go into
the scratch pool.

Tapesys also has the ability to print
labels to a file or printer so physical
labels can be affixed to the reels for vis-
ible identification. We applaud this

TAPESYS MASTER FILE ACCESS SCREEN
Entering range of tapes
The Tapesys Reel number Ml
M il B lheadle located date | 17.MAR-1987 08:46
Clsfel' Fl e 17-MAR-1987 08:46 Init date 17-NOV-1858 00:00
Cleaned date 17-MAR-1987 08:46 Nedt'raol :
A.ccess Screen | Rl length 2400 Block factor
gives you a Beand Record length g
wealth of useful | Losaton HEADQUARTERS Job name
5 > Slot name Off-site d
library /tape Poblianie G '5;9 da:ﬂ 17-NOV-1858 00:00
. . n-site date 3
information. Status fla 17-NOV-1858 00:00
i 9 Free Clean count 0
Slot name
Owner Username M
ount count 0
Owner Nodename | MRVAX Labelled?
Owner UIC [0,0] i No
R it : ‘;:;d"::t:ss 17-NOV-1858 00:00
Protection SAWORW.GRW froeddate | 17-MAR-1987 08:46
Format 0
Densi Prev reel
ensity 1600
Scratch date 1~JAN-2000 00:00 o)
Notes
Specify starting reel id




feature since it basically comes for free
and ensures proper visible labeling of
the tapes.

Making the Backup Grade

Specifications and marketing hy-
perbole aside, the real test is product
performance. As you can expect, each
of these packages performs differently.

The Rabbit-5 system relies entirely
on interactive or command file-based
backup procedures. To perform an in-
cremental, archival, or full disk back-
up, you enter the command at a termi-
nal through R5 or submit a hatch job
that invokes R5 and issues the com-
mands from a file. Automated schedul-
ing of backup jobs is left to whomever is
responsible for managing system re-
sources, since Rabbit-5 makes no provi-
sions to interface the system batch
queues. Rabbit-5 does make it easy
for you to write generalized command
files, however. This is achieved with the
tape librarian command that manages
the returns and requests for mounting
of the next available tape from the
available tape pool. And another ap-
pealing feature of Rabbit-5 is that it is
noticeably faster than VMS Backup,
which is used by Media/Schedule/
Vault and Tapesys.

Media/Schedule/Vault, on the
other hand, defines a special queue—
SYS$TAPE—at installation time ex-
pressly for scheduling of Media pro-
gram jobs. The Schedule program is a
sophisticated system allowing manage-
ment of other jobs besides those for
backups, as well as allowing definition
of pre- and post-processing batch
streams. Jobs from Schedule can be de-
fined to start on specific days, the be-
ginning of the month, or the end of the
month. Like Rabbit-5, when a Sched-
uled backup is executing, the operator
is directed to mount tapes picked from
the seratch pool as needed.

Tapesys tackles the scheduling of
repetitive jobs with E-Z-Queue. Each
night, E-Z-Queue is run to check its di-
rectory for jobs that are needed the
next day. Jobs can be defined to run on
certain days, holidays, beginning or
end of month, ete., in a manner similar
to Media/Schedule/Vault. Unlike Me-
dia/Schedule/Vault, however, there is
no integrated hook for the creation of
jobs into the scheduling system. To de-
fine a job that runs periodically, you
must create a special format command
file in the E-Z-Queue directory to run
the job. The queuing mechanism conve-

Table—Product Features

Company Raxco Inc. Software Software Partners/
1370 Piccard Dr. Techniques Inc. 32 Inc.
Rockville, MD 20850 6600 Katella Ave. 447 Old Boston Rd.
301-258-2620 Cypress, CA 90630 Topsfield, MA 01983
Circle No. 211 800-332-8650 617-887-6409
Circle No. 212 Circle No. 213
Product Rabbit-5 Media/Schedule/Vault Tapesys
Price $995 MicroVAX II; $220 MicroVAX II; $3,000 MicroVAX II;
$9,995 VAX 8800 $8,250 VAX 8800 $7,600 VAX 8800
Number of Users 600 400 150
Warranty 90 days 90 days One year
User Support 15% of purchase One year telephone One year telephone
price annually gets  support during support during
telephone support business hours, business hours,
and updates contract available contract available
afterward; free afterward; free
updates updates
Training One day free at One day of training One day on-site at

Raxco; on-site
available on time
and materials basis

available at Software
Techniques; on-site
available on time and
materials basis

$650 plus expenses

Target Market

Business, education,

Business, education,

Business, education,

government, government, industry ~ government, industry
industry

Full Disk Backups Yes Yes Yes

Incremental Backups Yes Yes Yes

Shadow Sets No Yes Yes

VAXcluster Support Yes Yes Yes

Network Support

No, each node is

Yes, but each node

Yes, a central

treated separately keeps a database database is
supported
Bulk Tape Entry No Yes Yes
Facility to Integrate Yes, but only for Yes, but requires tape  Yes
Existing Tapes tapes in Rabbit-5 listing files from user
format
Facility to No No Yes

Print Tape Labels

Reports on Tape

Yes, but only by

Yes, and files are

Yes, and files are

Status/Location pool Datatrieve compatible  Datatrieve
compatible

Tape Usage No Yes Yes

History Kept A

Sub-Pools of No Yes, if tracked by Yes

Tapes Possible owning user

Can Average Users Yes Yes Yes

View and Recover Files

Format Used for Backup Rabbit-5 VMS Backup VMS Backup

Tuning of Backup Yes No No

Parameters Available

Documentation Details
How to Get Started

Partially, with many
examples
throughout

Yes, but very brief and
requiring extensive
reading later

Yes, includes a
separate Instruction
Guide
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VMEbus users:

NISSHO N2306
ESDI Disk
Controller

» £SDI Rev F drive interface

w High speed data transfer —
17 Mbits/sec

» Dual access Command Packet
Memory

» 64 Kbyte data buffer — dual
ported

» Command chaining without
limitation

» LED display for RUN, HALT, FAIL

= Format soft/fixed sector

m ECC 32 bit

FOR MORE INFORMATION CALL
(800) 233-1837 I Calif. (714) 261-8811

NISSHO

ESiL M Sk ST CRE N (kR S

17310 Red Hill Avenue, Suite 200, Irvine, California 92714
FAX (714) 261-8819, TLX 181-308
CIRCLE 432 ON READER CARD
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niently allows an optional chain of jobs
to be performed before and/or after the
backup, again similar to Media/Sched-
ule/Vault.

Bringing Back Lost Files

Complementary to copying files to
tape is getting them back. Depending
on privileges, you may be able to re-
store just your own files or files for
other users. To perform the actual re-
covery, each package performs the re-
trieval process in different ways.

Rabbit-5, when doing a backup,
copies the disk files into a container file
on the tape called a save-set. When the
journaling option is selected, R5 writes
a record of each file copied into the
journal database. To recover a file, the
user runs R5Q to query the journal da-
tabase. R5Q is an interactive, video-
based utility. To locate a file, the user
first specifies the disk name where the
file was originally recorded, followed
by a full or wild-card filename specifi-
cation. R5Q then identifies the tape and
save-set where the entered filename(s)
can be found. With this information,
you can then run R5, defining the tape
volume ID, save-set name, and files to
be restored. The files to be restored can
be read to either their original location
or to any other directory desired.

Media/Schedule/Vault uses the
Vault utility to let you list files stored
on the offline tape media. Vault works
very simply and is like the VMS DI-
RECTORY utility—you just enter
VAULT, the device, and the files to
find. Vault returns a DIRECTORY-like
list of matching files.

To restore any files, the user adds
the /RESTORE qualifier to the
VAULT directory command. The Vault
utility advises you, as the system oper-
ator, to mount the tape containing the
file(s) and restores them. You never
need to know the save-set name or tape
number to get a listing or a file back.
We like that feature since it lets the
computer do what it does best—re-
member complex information.

To restore a file using Tapesys, you
enter a DCL TAPE REPORT command
to list offline files and then either enter
a DCL TAPE RESTORE command or
start an FMS restore screen. The RE-
PORT command works like the VMS
DIRECTORY command by accepting a
device, directory, and file specification.
What is returned is a list of matching
files, the reel number, and the save-set
name.

To restore the files, you then enter
either the RESTORE or RETRIEVE
command to bring up the FMS form. In
either case, the files, save-set name,
and reel number is entered. Tapesys

then requests the system operator to
mount the tape, and the files are
restored.

Although Tapesys does supply you
with all the needed information, it isn’t
totally interactive. We think that rath-
er than requiring you to input an actual
entry, the cursor should be placed over
the desired tape and file and the pro-
cess should be automatic.

Keeping Humans Employed

If you’re expecting that any of these
packages will put you, as the system op-
erator, on the bread line, don’t worry.
All three demand that you have an ac-
tive, critical role in the backup and re-
store process.

For example, whenever a tape is to
be mounted, a message will appear on
your console that includes a reel num-
ber and text indicating whether the
tape should be mounted with or with-
out a write-ring. Once the tape is
mounted on the required drive, you use
the DCL REPLY/TO= <request #>
command to inform the program that
the tape is mounted and to continue. If
for some reason the request cannot be
satisfied (the tape can’t be found, is off-
site, the database wasn’t modified yet,
was eaten by a dog, etc.), you can abort
the request by entering a REPLY/
ABORT= <request #> command.

Besides the mount/dismount com-
mands, two additional commands, /
BLANK or /INIT (which are treated as
synonyms), allow you to specify that
the tape you just mounted is new or has
no label and shouldn’t be verified but
should just be labeled and processed.

Smart Tracking of
Non-backup Tapes

You naturally expect a fully fea-
tured tape librarian system to be able
to keep track of tapes not created by the
backup/archive system. Examples of
such tapes are system software distri-
butions, tapes received from other par-
ties such as the government or post of-
fice, and tapes transferred from a
previous archive system. Without this
ability, confusion can and does arise
over the status of a tape, possibly re-
sulting in a tape being incorrectly
erased.

The Rabbit-5 utility keeps track of
its own tapes, but provides no facility in
its tape librarian to manage tapes
other than the ones created with R5.
Media/Schedule/Vault, however, has
the ability to enter and allocate tapes
so they may not be inadvertently used
for backups. In some cases, the contents
of the tape can be stored in the Vault
database if the tape was written in
VMS Backup, PDP-11 DOS, IBM stan-



/ Nightmares Erased!

Accidental I Corrupted I Head
Deletions Files Crashes

All can cause permanent loss of critical data and programs. The best
protection? Regular disk backups. How? RT-11 and TSX-Plus users choose
BACK/REST, the file-oriented backup and restore utility from Horizon
Data Systems.

Most backup/restore utilities move entire devices between online and
offline storage. Only BACK/REST copies selected files of any size to
multiple disk packs or diskettes, or to magnetic tape. Empty disk space is
never copied; non-critical files can be omitted. And, unlike device-oriented
programs, BACK/REST restores individual files without affecting
unrelated files on the target disk!

BACK/REST runs on all LSI-11, PDP-11, Micro PDP-11, and Professional
Series computers running RT-11 or TSX-Plus. And it works with all
supported disk and tape drives, including streamers and cartridge systems.

BACK/REST DELIVERS PERFORMANCE . . .

® RLO2 packs filled in well under 2 minutes, RX02 and RX50 diskettes in
less than 1.

® Magnetic tape written at tape speeds, up to 5 Mbytes/min or more.

... BUT IS EASY TO USE
® Interactive user dialog replaces complex command lines and switches.

e Command file execution for routine procedures.

At $595 for a single CPU, BACK/REST is inexpensive insurance against the
cost and inconvenience of reconstructing even a single critical file. Gener-
ous multi-CPU discounts are offered for larger installations.

For more information on BACK/REST and our other
quality RT-11/TSX-Plus software products, contact:

IT‘ Horizon Data Systems
5 3 PO. Box 20028
u Richmond, VA 23229

(804) 740-9244

RT-11 is a trademark of Digital Equipment Corporation; TSX-Plus is a trademark of S & H Computer Systems, Inc.
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HIGH

SPEED VMS
= ARCHIVING
“ BACKUP

RAXCO’s RABBIT-5 Backup
Management System...the safst,
fastest backup restore system

in the world.

RABBIT-5 isn’t ‘just a Good Investment:

replacement” for your
present backup program. It’s
a completely new approach
that combines administrative,
operational and programmed
solutions for the modern
data center.

Replace your old backup

RABBIT-5 is efficient — it
gets the job done quickly.
R-5 is safe — it gets the job
done right. R-5 eliminates
many backup headaches and
saves countless hours of
operator and CPU time.

problems with new RABBIT-5 Try R-5. It pays for itself

in real dollars — fast.

solutions:
; Just Contact:
@ x rin i
If?:slt] 5352125 d‘;‘ & RAXCOUSA  RAXCO CANADA
¥ 80 ome 2440 Research Blvd. 1173 2nd Avenue East
early. It's so frugal with Rockville, MD Ohwen Sovnd.
VMS® system resources, 205350 Ontario N4K 2] |
users won’t even know (301)258-2620 (519)371-5020

(or care) when you run it.

RAXCO NETHERLANDS

® RABBIT-5’s librarian Meenthof 18
tape management feature | 1241 CP Kortenhoef
prompts operator for the Netherlands, (3135) 62444
correct backup tape and RAXCO European Distributor:
checks t’he. label, Software Intelligence Ltd.,
safeguarding backup Portland House, 21 Narborough,

data. Cosby, Leicester LE9 5TA

e RABBIT-5 Archiver
locates lost files by tape
number for fast data
restores.

® Run concurrent RABBIT-5
backups and utilize 100%
of all tape drives while
increasing throughput up
to five times.

United Kingdom, (0533) 866613
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dard, or FILES-11 format. Tapesys can,
similarly, hold tapes in its database. If
the tape was written using VMS Back-
up, there is an automated procedure to
load its directory of contents into the
file journal database.

And We Conclude. ..

Each package described in this arti-
cle is targeted, we feel, to slightly dif-
ferent needs, yet they all provide the
same standard backup and restore
functions. Each program performs in-
cremental or full disk backup, file ar-
chiving, directories of files on tape, and
file retrieval.

The product emphasis for Rabbit-5
appears to be sites that have a lot of
disks to be backed up and want it done
fast. Media/Schedule/Vault appears to
be more suited for large-operation
shops with lots of tapes in rotation to
an off-site vault, regular tape cleaning,
and a staff of professional operators.
Tapesys is, surprisingly, more oriented
to individual users that back up and ar-
chive their own files.

Regardless of these solution niches,
we felt each package fulfilled the basic
requirements of saving disk data to off-
line media and, thus, protecting the
valuable data at a site.

What surprised us was the lack of
emphasis placed on hands-off file back-
up management. We thought that some
of the automatic system management
concepts would have crept into the de-
sign of these packages. Moreover, it is
unclear whether these utilities are ca-
pable of managing new technology in
the VAX environment. Specifically,
IBM 3480-style cartridges that are just
now being attached to the VAX and
emerging helical-scan drives (see
“Home Video Technology Entertains
Gigabytes of Storage,” page 17 in this
issue).

It comes down to the needs and re-
quirements of each data processing
shop and choosing the right package
for themselves. Any of the products re-
viewed here can do the job. And yes, we
recommend you do backup. H

David Spencer a regular review
contributor to Hardcopy, is a VAX
systems consultant with more than 10
years experience using DEC equip-
ment. He has designed and imple-
mented several systems for network-
ing, process control, financial
accounting, video games, inventory
management, health care, and pub-
lishing. Besides authoring numerous
technical articles and writing for
Hardcopy, ke contributes to the DE-
CUS library with such utilities as DI-
RECTORY SCAN.




There’s anew player in town.

So cut the DEC.

Sorbus;" the nation’s leading independent computer service company, has
spent the past 12 months putting together the manpower, the parts, and
the systems to maintain your DEC equipment.

We've never been more ready. And neither have you.

We can take care of everything—from your PDP-11XX, to your VAX
11/7XX, to your MicroVAX I or II. And most any peripheral you can name,
whether it’s attached to a DEC host or not.

You'll get guaranteed 4-hour response time. Diagnostics. Assured
parts availability through the companies of Bell Atlantic Customer Services,
Inc. An 11-hour service day. And Field Engineers trained on your entire
system, not just on bits and pieces.

In other words, you'll get what you'd pay DEC a premium for—and
more—at our standard service rate.

Because, frankly, we don’t even have a premium service rate.

Just premium service.

Just Sorbus service. The kind that’s earned us the Number One slot
in Datamation and Computer Decisions reader surveys for eight and eleven
years running.

We're ready. So cut the DEC. call 1-800-FOR-INFO. sO rb ussm

A Bell Atlantic¢'Company

50 E. Swedesford Road
Frazer, PA 19355

Sorbus is a service mark of Sorbus Inc.
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DEXPO
EAST 88

The 14th DEC*-Compatible
Expiesition & Conferende

Passenger Ship Terminal
Piers 90 & 92 (48th-55th Sts. at 12th Ave.)

New York City
February 16-18, 1988

You get six events with
one visit to DEXPO East
88. Each helps you get the
most out of your Digital
Equipment system.

Build Systems
Productivity Fast
DEXPO EXHIBITS

Everything for your VAXs,
PDP-11s & DEC Micros. The
latest enhancements. New
integration solutions.
Compare over 250 leading
suppliers. Get your hands
on the newest 4GLs,
networks, applications
More than 10,000 products

Attend the World's First

APPLE-DEC
COMPUTING CENTER
Find out how to harness

VAX power to the easy-to-use
Macintosh* Get Mac-to-VAX
integration and applications
tools from Apple and
selected vendors. Special:
Conference sessions on
Apple-DEC connectivity.

Get Practical Strategies
To DEC Computing
DEXPO EAST
CONFERENCI

What state-of-the-art is in
DEC computing. Sessions
include: Third-Party Vendors
& the VAXBI — Issues and
Options, Transparent
Integration Between PCs
and VAXs, TCP/IP in the
DEC World, Configuration
Management, and more




MAKE MORE

DIGITAL EQUIPMENT
CONNECTIONS AT

DEC vs. IBM at the

IDC EXECUTIVE
CONFERENCE

International Data Corpora-
tion presents a two-day
conference, "Corporate
Computing: DEC vs. IBM,
The Challenge Continues.”
IDC analysts and industry
experts discuss superpower
strategies. Who has the
competitive edge?

 DEXPO
EAST 338

Sharpen Computer Skills

TECHNICAL
TRAINING SEMINARS

Intensive half-day "how-to”
seminars cover VAX/VMS
networking. Security.
Management. Planning.
Programming. Communi-
cations. And more.
Introductory and advanced
sessions. Instruction
provided by ERI Training.

800-433-0880

Ask for FREE VIP
Tickets

Call now to receive a free
Show Preview highlighting
over 100 of the latest
DEC-compatible products,
and FREE VIP Tickets.

Organized by

Expoconsul International, Inc
3 Independence Way
Princeton, NJ 08540

*DEC is a registered trademark of
Digital Equipment Corp
Macintosh is a registered
trademark of Apple Computer Inc

Free to all Attendees
Keynote Address By

APPLE
CHAIRMAN/CEO

JOHN
SCULLEY

Apple’'s Top
Executive
Speaks out on
Apple-DEC
solutions. Get the inside
story on Apple’s drive to
bring Macintosh into the
DEC environment.




®Mounting for four 5.25" Peripherals on slide plates

@ Easy Installation and Removal of Peripherals

® Chassis Slides with full extension

@50 Watt Power Supply for each 5.25" Peripheral

¢ Control Console with Write Protect/Ready functions

o Disk Access Indicator

# Cooling System with Audible and Visible Thermal Protection
Alarm

@1/O Panel with 2 C size cutouts...bridges allow for 4 B size cutouts

e Remote Input Connector for power control by remote device

© Cardcage with 12 Slot "CD" Q-Bus Backplane
@ Mounting for five 5.25" Peripherals on slide plates

@ Vertical Cardcage for easy module access and superior cooling
# 500 Watt Continuous Power Supply

# 50 Watt Continuous Power Supplies for each 5.25" Peripheral
@ Control Console with Disk Write Protect/Ready functions

@ Audible and Visible Thermal Protection Alarm

@ Drive Access Indicator

® Power Supply Voltage Monitoring and Indicator

o LE.C. Multi-Voltage AC

@ Remote Output Connector for power control by remote device

@ Cardcage with 8 Siot "CD" or "Q22" Backplane

@ Mounting for two 5.25" Peripherals on slide plates

e Tilt-Up and Locking Cardcage for easy module access

©350 Watt Continuous Power Supply

e Control Console with Write Protect/Ready functions

@ Audible and Visible Thermal Protection Alarm

@ Drive Access Indicator

e Power Supply Voltage Monitoring and Indicator

o LE.C. Multi-Voltage AC

e Remote Output Connector for power control by remote device
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Resource Management in Dynamic
MIS Situations

Monitoring and managing system resources to achieve peak
performance may be the greatest challenge

by Sandra Gray and Del Prothero, Digital Equipment Corp.

ow many new users have

you added in the past 12

months? How many new

applications? What impact

has growing user demand
had on the performance of your com-
puting resources? How can you assess
the effects of future demands on
resources’

The management of change may
be the greatest challenge facing MIS
managers today. In your responses to
research interviews conducted by
DEC, you describe change as a “mov-
ing target.” Not only are you embrac-
ing technology more rapidly, you're
demanding more sophisticated appli-
cations to meet new business objec-
tives. And, while acceptance of new
technology is “good news,” meeting
these demands can strain current
resources.

How can MIS management meet
the technical requirements for chang-
ing business goals while maintaining
a consistent and predictable level of
performance for all applications? The
answer is ‘“‘proactive performance
management.”

What is Proactive
Performance Management?

Proactive performance manage-
ment monitors system performance
according to established standards—
criteria set up to meet business objec-
tives. With this procedure, you reduce
the need for “fire fighting” and ac-
quire trend data to assist you in fore-
casting and justifying future require-
ments. In short, it’s one way to
manage change within your MIS
environment.

Think of proactive performance
management as comprising the fol-

lowing four steps:

® understanding supply and de-
mand—assess the rate and manner in
which your computing resource de-
mands are changing,

® establishing a service-level ob-
jective (SLO) by which you monitor
system performance during peak pro-
cessing periods,

® monitoring critical system re-
sources (CPU, I/0, and memory) to
identify first and second limiting re-
sources, and

® gathering performance trend
data for establishing near-term ca-
pacity needs.

Knowledge of change in your user
community and how it affects your
system usage during a period of time
puts you ahead of “crisis mode” in
your MIS environment.

Step One: Understanding
Supply and Demand

After reviewing user requests dur-
ing a 6 to 12-month period, you should
have a good indication of the growth
and change that has taken place in
your computing environment.

To establish your rate of demands,
answer the questions “how much?”
and “what kind?”

Your answers to these questions
help you develop a profile of new users
and applications that have been added
to the system. Every change impacts
system performance and user produc-
tivity; you now have to determine how
new demands impact you and your
system.

On the supply side, when you meet
growing user demand with a fixed
supply of available resources, system
performance is first impacted during
peak periods. The acceptable quality

of service may be diminished for all
system users or groups of critical us-
ers only.

The supply and demand cycle of
computing resource utilization can be
illustrated as alternating periods of
surpluses and deficits of system re-
sources (Figure 1).

Step Two: Establishing Your
Service-Level Objective (SLO)

To manage the peaks and valleys
of resource demand, you need stan-
dards against which to monitor on-go-
ing performance. SLOs are often de-
fined as part of a company’s purchase
specification. If your application and
user mix has continued to grow and
change, now is the time to re-estab-
lish SLOs for your system.

What is an SLO?

An SLO is a computing perfor-
mance standard established to meet a
defined business objective—the num-
ber of transactions per second, the
time to process a specific number of
payroll records, or the interactive
keyboard response time. In every
case, it is your agreed-upon level of
performance below which you cannot
drop without impacting user produc-
tivity or business goals. Many MIS en-
vironments require multiple SLOs,
one for each critical computing func-
tion (Figure 2).

How is a Service-Level
Objective Established?

® Key Activity—your priority
processing function(s) on a particular
system. Select activities that are criti-
cal business and/or user functions.

® (ritical Processing Period—
that time period when business goals
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Figure 1—The growing demand for services at acceptable

performance levels is represented by the diagonal line. As
demand increases over time, system resources are consumed
until demand exceeds supply and performance drops to an
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Figure 2— The system response time of a typical office

configuration is charted os the number of active terminals is
increased. A response time of 3.0 seconds was established as
the service-level objective (SLO); note how quickly the re-

or user behavior dictate these activi-
ties normally occur. This is also
known as the peak processing period
and could be as diverse as the last
week of every fiscal quarter, the hours
between 10 and 12 o’clock, or the time
during which a major project must be
completed.

If, for example, you manage a soft-
ware development team, the SLO
should include all processing time for
representative program edit, compi-
lation, and linking processes with all
software developers logged onto the
system.

Create an SLO benchmark by
choosing a representative processing
task, including all steps as they are
actually executed, and clock the time
required to complete all processing.
This “script” then becomes your

performance activity.

Routinely repeat the benchmark
seript during your peak processing pe-
riod(s); after several months, this
data should reveal useful trends. (You
can either collect the data manually
or write a small program to automate
this function.) With this information,
you now have the basis for managing
and modifying the application work-
load mix during your peak period(s)
as well as a performance record relat-
ing to your SLO. Whether you consis-
tently meet or fall short of the SLO
benchmark as defined by your busi-
ness goal can aid you in managing
critical MIS resources.

acceptable level, at which time further system resources must
be added to again meet acceptable performance levels.

benchmark for monitoring future’

Step Three: Monitoring Your
Critical System Resource(s)

Your systems have both a primary
and a secondary limiting resource—
be it memory, disk I/0, or CPU cycles.

As your application and user
workloads grow and change, it’s a
good idea for you to monitor and ob-
serve the utilization patterns of each
system resource separately and as
they interrelate. Identifying system
resources that point to impending
bottlenecks helps you to:

® avoid critical performance deg-
radation during peak processing
times,

® establish contingency plans to
avoid critical overload, and

® determine additional growth
within limits of existing resources.

Step Four: Gathering
Performance Trend Data

Taking snapshots of resource utili-
zation and comparing the data trends
gives you the best indication of your
changing requirements.

Your goal for every resource is op-
timization; resource utilization
trends are your way of gauging im-
pending performance bottlenecks or
underutilization of resources. Trend
data gathered relative to system per-
formance helps you make informed
decisions regarding:

® performance management,

® resource allocation,

® Joad balancing, and

sponse time curve accelerates once this time is exceeded.

® introduction of productivity
tools.

Optimize Performance
And Productivity

As an MIS manager, you're faced
with a dual role: 1) maintaining sys-
tem performance on current applica-
tions, and 2) introducing new tools to
increase the productivity of your user
environment.

These goals are not mutually ex-
clusive. Proactive monitoring and
management give you the trend data
to make informed decisions on how
and when to introduce productivity
enhancements. What impact these en-
hancements have on current re-
sources can be established as well as
how to plan for and justify the need
for added capacity. Proactive per-
formance management is the first
step of a well-formulated system
growth plan and is flexible to your
changing MIS environment. H

Sandra Gray, a marketing com-
munications manager at DEC, has
authored many technical papers for
DEC’s product development, indus-
try, and application groups. Del
Prothero 1s currently systems
growth planning manager at DEC.
His 30-year career in the computer
industry has included software pro-
gramming, techmical traiming and
curricula design, and field and cus-
tomer service implementation.
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The Smart
Buyer's
Guide
to Quality

Disk
Drives

FUJITSU disk drives are
known for their high quality &

performance. DEX offers a
complete family of disk drives
and sub-systems, from 5 1/4 inch
to 14 inch, with capacities
ranging from 84 megabytes to
2.5 gigabytes. DEX sub-systems
provide systems throughput
speeds among the fastest
available today.

DEX has been an author-
ized FUJITSU distributor and
repair depot for many years. We
are now expanding nationwide

as an OEM 10 1/2" 8" 51/4"
° CAPACITY /
We offer the best drives and (44 Bytes) :;; 689 | 474 | 690 | 337 168 | 389 171 86*
systems know-how to ensure a s
smooth and trouble free instal- SEEK 18 18 18 16 20 20 18 25 25
lation backed by our Fast & Easy e
Warranty Service™, irondall £
s 24
CALL NOW' Flnd Out hOW you (K Bytes/s) 12288 58 1860 2458 2458 1229 1250 1250 625
can super-charge your existin
VAX };r PDPgl ly g INTERFACE PTD MSMD || HSMD HSMD HSMD SMD ESDI ESDI ST506
RECORDING MFM/
CODE RLL RLL MM RLL RLL MM RLL RLL MFM
*Half High

SR OEX

Ask for Leanne. P.O. Box 6086 C * Anaheim, CA. 92806 ¢ (714) 632-1841
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Thermal printing heats up

ou don’t refer to high-end color :
graphics applications as graph- :
these :
are the stratospheric systems :
that transcend graphics to be- :
And imaging :
systems, quite naturally, must meet :
your application requirements: photo- :
graphic-quality Hardcopy output with :
low per-copy costs and the ability to :
capture images from cameras, video :
tape, or computer screen without losing :

ics at all these days ...

come “imaging systems.”

resolution.

Why all the fuss? Because you :
wouldn’t use computers at all if the :
only output you could get came from :
the complicated pen plotters or laser :
printers that provide printout from :
most systems. Computer mavens now :
think of 300 dpi as the acme of print :
quality, whereas in many corporations :

this is accepted as barely readable.

Consider that a typical application :
of imaging systems is what Eastman :
Kodak Co. (Rochester, NY) calls desk- :
top presentations. The object is to pro- :
duce computer-generated overhead :
transparencies for presentations. Ko- :
dak’s director of marketing, Jim Park- :
er, assures us that audiences retain as :
much as 50% more information from a :
presentation that uses transparencies :
as opposed to the standard lecture with :
handouts. But, to sell in this market, a :
system must make slides that surpass :
the quality of pie charts created by :
your PC—even if upgraded with an en- :

hanced graphics adapter (EGA).

Despite these demands, or perhaps :
because of them, there are almost as :
many contenders for market share in :
the imaging-systems arena as there are :
ideas for new computer applications. :
The most interesting progress we have :
seen recently is in Hardcopy output de- :
vices. They are, in a word, impressive. :
Unfortunately, technology is following :
three different tacks; and if you want to :
buy Hardcopy imaging devices, you :
must know each technology and what it :
offers. Problem one: You’ll have to :
choose from three unique printing :

D2T2 thermal printing technol-
. ogy provides high-resolution
Hardcopy color output, including
transparencies.

not head to head, at least dot to dot.

Photographic and ink jet peripher- :
als should be at least somewhat famil- :
¢ iar to you by now—photographic is Po- :
: laroid instant print quality (typically) :
and ink jet represents the current ulti- :
: manufacturer ICI Electronics (Chesh-

mate in dot-matrix printing. However,

thermal printing has improved dra- :
matically and now promises even :
greater potential as the technology of :
choice for industrial-strength printing, :
but thermal printing encompasses :
more than one technology. Because of :
this, problem two arises: If thermal :
is your choice in problem one, you'll :
have to choose the appropriate thermal :
. tone reproduction might prove the mir-

technology.

The viability of thermal printing, :
especially color printing, depends to a :
large extent on what the printer prints :
: on (print media). For instance, Seiko :
Instruments USA (San Jose, CA):
achieves an exceptional color print :
quality using a wax-based thermal pa- :
per. The problem with this process is :
not in its quality, but rather, that wax :
reflects light—you can’t make trans- :
parencies with it. Of course, this is just :
a market restriction, not the death :
knell for a fine Hardcopy technology. If :
transparencies aren’t part of your sys- :
tem’s requirement, this process is:

available and demonstrable.

Another thermal technology is a§
chemical process called Dye Diffusion :

technologies: photographic, thermal, or : Thermal Transfer (referred to as D2T2, :

. believe it or not). Rather than using
. heat to bring out a color, D2T2 diffuses
: a dye into the paper at up to 400 dpi
: (currently); the amount of dye depends
: on the energy present in your heating
. element. Superimposing yellow, ma-
: genta, and cyan dyes produces a full-
: color and continuous tone image. This
. technology works for both color prints
: and overhead transparencies.

The first-generation products using

. the D2T2 process are just beginning to
: appear on the market from printer ven-
: dors such as Hitachi (Sunnyvale, CA).
¢ Current models provide a beautiful 3 x
. 4-in. print, and promised models (now
ink jet. These three clearly compete—if :
: 1988) offer 8.5 x 11-in. output.

being shown; delivery promised for

This technology affords you Hard-
copy output with the look and feel of a
photograph. Currently, D2T2 printing
is a bit expensive—about $3 per print—
but British paper and chemical process

ire, UK) expects image prices of less
than $1 per print during the next five
years. ICI, which makes a ribbon/white
paper receiver set that’s compatible
with D2T2 printers, predicts several
vendors will enter the market with
D2T2 technology printers in 1988.
With a quality approaching that of
photographic processes, continuous

acle that the business graphics market
needs to achieve its long-promised
breakthrough. Maybe. The determining
factor will, of course, be acceptance by
OEMs (first) and (then) end users. The
primary question centers on how many
systems manufacturers are willing to
give thermal printing a go. If you are
building systems for the corporate en-
vironment, therefore, it might be a
good idea to investigate imaging output
systems.

Edward R. Teja is a Hardcopy
colummast.
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L'aelm:lenl s Uterm/220 Links Pl,'s
1o DEC Via Multiple Protocols

: Kxcelling in the quality of its VT220 emulation and the scope of its

: documentation,

: Vterm/220 emulation
: software for the PC is

. worth investigating

by David J. Molta

term/220 is powerful, easy
to use, and warrants your
serious consideration if you
are looking for a VT220 em-
. ulation package. With
: Vterm/220, your IBM PCs and com-
. patible systems can be asynchronous-
- ly linked to DEC’s VAX or other host
: systems. Vterm/220 also offers you
- the facilities for converting host files
- into several popular PC spreadsheet
. and database software file formats, in
- addition to the standard terminal em-
: ulation, file transfer, and general
: asynchronous communications facili-
. ties found in similar products.
s Vterm/220 is not copy-protected
. and requires 320 Kbytes of RAM,
- minimum. It sells for $245 with vol-
: ume purchase discounts and site li-
- censes available.

Terminal Emulation

- With Vterm/220 you can emulate
- DEC VT220 terminals as well as the
: older VT52 and VT100 series. The
: VT220 emulation supports the full
: range of VT220 features including na-
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Vterm 220 allows you to emulaté DEC VT220 terminals as well as older VT52 and
VT'100 series. The VT220 emulation supports the full range of VT220 features,
including national language character sets and 7- or 8-bit controls.

HARD FACTS:

Vterm/220 VT220 Terminal
Emulation Package

Price: $245 (including perpetual
support)

® Full emulation of a variety of
DEC-compatible terminals; supports
two most commonly used file
transfer protocols—Kermit and
Xmodem.

® [BM PCs and clones can be
asynchronously linked to DEC VAX
and other host systems.

® Permits full-sereen operations
such as EDT and allows total control
over keyboard mapping.

COEFFICIENT SYSTEMS CORP.
611 Broadway

New York, NY 10012

212-777-6707

Circle No. 101




. tional language character sets and 7-
- or 8-bit controls. When using Vterm/
. 220, you operate with full-screen ap-
. plications such as EDT as easily as
- with an actual VT terminal.

: The Vterm/220 emulator is easily
. invoked using a hot-key toggle and is
- compatible with other memory-resi-
. dent applications. In its simplest con-
. figuration, the program occupies ap-
: proximately 175 Kbytes of RAM,
. leaving enough free memory on a typ-
. ical 640-Kbyte system to run most
: word processors or a reasonably large
. spreadsheet. In those cases where
. other memory-resident software is
: also being used, Vterm/220 can be
. easily removed from memory. Howev-
- er, unlike other memory-resident ap-
: plications, it’s not possible to hot-key
. (single key execution) to Vterm/220
. from within the application—a limi-
: tation of the product; the hot-key will
. only work from the DOS command
: prompt. According to Coefficient Sys-
: tems, a soon-to-be-released version of
: Vterm/220 will enable you to hot-key
. without exiting to DOS.

4 Vterm/220 is invoked by typing
- 220 at the DOS prompt. You can run
. the package from any DOS directory,
. provided a DOS path to the Vterm/
. 220 directory has been defined. Once
: the program is loaded, a blank screen
. appears with status information on
. the 25th line of the display screen. The
: status information changes according
. to the operation being performed so
. that, for example, indicators of file
. transfer status are displayed while
. performing a file transfer.

: Help screens, which are generally
. well laid out and easy to use, are avail-
. able for your use at any time by press-
: ing ALT-H. Vterm/220’s four setup
. screens are available by pressing
. ALT-S a corresponding number of
. times. The first setup screen allows
. for an extremely flexible configura-
: tion of the terminal, communication,
: and printer options. The other setup
. screens allow you to configure file
- transfer options, softkey macros, and
. VT-series function keys. The softkey
. macros are particularly flexible, al-
. lowing fairly sophisticated script pro-
: grams to be assigned to keystrokes.
. You can obtain help in using the setup
: screens by pressing ALT-H. Custom
: configurations can be saved in differ-
. ent files if you communicate with
: multiple hosts requiring differing
. setups.

One problem common to most VT-
series terminal emulators is mapping
the PC keyboard to emulate dedicated
VT function keys. This problem has
been complicated by IBM’s frequent
changes in keyboard layout. Vterm/
220’s solution to this problem is to
give the user total control over map-
ping the keyboard. While this can be
accomplished with other communica-
tions software using third-party key-
board macro utilities, Coefficient’s
approach stands out for ease of use
among its competitors.

Vterm/220 includes several nice
features that greatly enhance micro-
to-host communications. The scroll-
back buffer allows you to maintain a
buffer of up to 64 Kbytes (approxi-
mately 80 screens) of incoming infor-
mation that has scrolled off the
screen. This information can be re-
viewed at any time by pressing ALT-V
and the PC’s cursor movement keys.
The contents of the scrollback buffer
can be easily stored in a file or print-
ed, if desired.

File Transfer

The documentation describes a
powerful file transfer capability. In-
deed, Vterm/220’s file transfer capa-
bilities are both flexible and consis-
tent in use and operation. Included
with Vterm/220 are an ASCII file
transfer implementation, two highly
efficient proprietary protocols,
VTRANSS and VTRANST (with full
host source code), and the two most
widely used file transfer protocols,
Kermit from Columbia University
and Ward Christenson’s Xmodem.

The ASCII file transfer function
allows for character and line control
as well as management of the up and
down loading process. This capability
makes Vterm/220 suitable for trans-
ferring text files to non-DEC host
editors where special requirements
might be imposed.

The usefulness of the Kermit file
transfer protocol is also available to
you from Vterm/220’s Kermit options
setup. Thus, you avoid having to issue
numerous Kermit SET commands to
customize the file transfer environ-
ment. In terms of flexibility and ease
of use, Vterm/220’s implementation
of Kermit is certainly among the best
available.

The Xmodem protocol within
Vterm/220 includes the CRC option,
but none of the recent extensions, i.e.,

.......................................................................................................................

larger block sizes, multiple file trans- :
fers, and sliding windows. While this :
may not be a problem for most of :
you, these extensions are highly desir- :
able for users of computer bulletin :
boards—not necessarily Coefficient’s :
market. :

Coefficient includes two propri- :
etary protocols, VTRANST7 and :
VTRANSS, together with host source :
code in several languages for multiple -
operating systems. Both protocols al- :
low for unattended single- and multi- :
ple-file transfers under host comput- :
er control. VTRANST and VTRANSS :
are similar except that VTRANST :
converts all control characters to :
printable ASCII characters before :
transmitting them and reconverts :
them when received. Although this :
imposes additional overhead on file :
transfers, ASCII data conversion :
is required in some communications :
environments. -

OneShot

The OneShot utility program :
included with Vterm/220 allows you :
to extract information from reports, :
files, and queries and convert it into a -
format recognizable by most popular :
PC spreadsheet and database man- :
agement programs. The only restric- :
tion is that data to be converted by :
OneShot must exist as an ASCII text :
file with a maximum record length of :
254 characters—easily accomplished :
by redirecting an application’s re- :
ports to a file rather than a printer. :
Another method is to output directly :
to the screen and capture it to a file :
with Vterm/220. .

OneShot is not an integral part of :
Vterm/220 but a PC application that :
is executed from the DOS command -
prompt. Thus, in addition to serving :
as a host-to-PC file translator, One- :
Shot may prove useful for applica- :
tions having little to do with PC-to- :
host communications, such as data :
extraction from PC files for storage in
a PC DBMS. To use OneShot, you :
must first set up a template defining :
the structure of the text file—includ- :
ing headers, footers, and field loca- :
tions. The product is relatively easy to -
use and includes a tutorial and com- :
plete reference guide to assist you. .

Installation :

Initially, you will find it helpful to :
create a Vterm/220 configuration by :
running the V2CONFIG utility. This

.......................................................................................................................
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. program allows you'to.configure the
: program’s video operation, terminal
- characteristics, disk and printer op-
. tions, and foreign language capabili-
: ties. V2CONFIG is menu driven and
: quite easy to use. Options are changed
. by moving the cursor to highlight the
- desired choice and then pressing RE-
: TURN or by pressing the first letter
- of the desired choice. Useful help

screens are included with each option.

The video operation option allows
you to select colors for color monitors,
suppress screen snow, and indicate
whether you have a 132-column video
card installed. The terminal operation
option is used to enable or disable the
margin bell, warning bell, and status
line; set the default numeric keypad
state (numbers or cursor control); de-

termine the hot-key combination; and :
allocate memory for the scroll buffer. :
The disk and printer operation option :
allows you to determine whether or :
not an XOFF will be transmitted dur- :
ing disk access and instructs the soft- :
ware to translate or pass graphics :
characters directly to the printer. A
foreign language operation option al- :
lows you to select among 11 foreign :
character sets.

Avoid Memory
- Roadblocks,
Look for the
Signs of Value

MEMORY
SOLUTIONS
ON
BOARD

Monolithic Systems Corp. provides the
following benefits, true signs of value, in
~ all our DEC* — compatible memory
products:
O Prompt Delivery
{ 24-Hour Before Return Replacement
¢ Five-Year Warranty ~ Parts and Labor
O Trade-In/Upgrades
¢ Experience: Manufacturing DEC* Memories Since 1975
¢ Industry’s Better Buy - Quality Products at Competitive Prices
¢ No-Charge Evaluation Equipment
¢ Educational Discounts
¢ Quality . . . Reliability . . . Value

See us at DEXP
Booth #819

SYSTEM CAPACITY MODEL # PRICE
MicroVAX 11 8MB, ECC MSC 4936 Call
8MB, Parity MSC 4938 Call
4MB, Parity MSC 4930 Call
VAX 730 & 750 IMB MSC 3812-10 $ 375
VAX 780, 782 & 785| 1MB MSC 3810-10 $ 495
4MB MSC 3940-01 $ 985
Q-BUS IMB, Dual MSC 4916-03 $ 385
2MB, Dual MSC 4916-04 $ 560
2MB, Quad MSC 4973-02 $ 690
4MB, Quad MSC 4973-04 $ 930

ATTENTION GOVERNMENT BUYERS: MSC Memories are listed on the GSA Schedule

ANA\Monolthic

Call Toll-Free

1-800-525-7661 Jyrtemy coe
84 Inverness Circle East
Englewood, CO 80112
CIRCLE 412 ON READER CARD (303) 790-7400
*VAX, DEC and MicroVAX are trademarks of Digital Equipment Corporation.
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- Documentation

: The documentation included with :
. Vterm/220 is comprehensive, includ-
. ing details of recent program en- :
: hancements. Moreover, the manual :
- serves as a reference source for file :
- transfer protocols.

Recommendations :
x Vterm/220 provides full emula- :
. tion of a variety of DEC-compatible :
: terminals and supports the two most :
: commonly used file transfer proto- :
. cols, Kermit and Xmodem, in addition -
- to the proprietary but efficient :
: VTRANS. The implementation of :
- Kermit is particularly well done. Its :
- hot-key operation is particularly if -
: you frequently move between commu- :
- nications and DOS.
: Like any product, however, there :
. are a few shortcomings. Specifically, :
- we would like to see the addition of an :
. integrated text editor or at least the :
. ability to access one from within the :
: program. The Vterm/220’s hot-key -
: exit to DOS does permit invoking an :
- editor and returning to Vterm/220, -
- but is less state-of-the-art than we :
. like. Additionally, we’d like a search :
- capability of the capture buffer. Since :
- Vterm/220 allows more than 64 :
: Kbytes of data to be buffered, this :
- feature would be invaluable if you ac- :
: cess large amounts of data. Finally, -
:our wish list calls for an integrated :
- dialing directory (preferably disk- :
: based so it’s not limited) and a seript :
. language for developing user-specific :
- interfaces. -

Dawvid J. Molta, a data communica-
tions analyst at North Texas State
Unwversity (Denton, TX), holds an
M.A. from the wniversity, and is
completing work on his Ph.D. He's
responsible for integration of all PCs
into a campuswide broadband com-
munications network with DEC
computers at the hub.




The Cash Conservation Company

DATALEASE

A Rental or Lease Program Designed Especially for DEC Users.

How to have Champagne,
Caviar and Lobster on a

Fast Food Budget!

A DATALEASE™

is the answer!

® Freedom to Upgrade e VAX & PDP-11 Systems

® Try Before You Buy ® Fujitsu, CDC & DEC Disk

® 100% Financing Subsystems

® Preserve Credit Lines ® Cipher, Kennedy & DEC Tape
® Protect Against Obsolescence Subsystems

® |ease Back Arrangements ® Esprit & WYSE Terminals

® 90 day to 60 months Terms ® Xerox, Printronix & Data

® Credit Towards Purchase Products Printers

e Extended Warranties ® (learpoint, National Memory

DATALEASE'"

Datalease Systems & Financial

714-632-6986

1061 S. Melrose
Placentia, CA 92670

VAX and PDP-11 are trademarks of Digital Equipment Corp.
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Helical-Scan Technology: A New

Twist To Graphic Output

Large-sized color graphics output devices use helical-scan

technology to achieve office copier convenience

by John Potter, Product Marketing Engineer/Precision Image Corp.

he office copier is a solid ex-

ample of successful industrial

design. Having had adequate

time to evolve, the design—

and operational simplicity—
of xerography can be used almost ev-
erywhere. Refinements in design and
production have reduced copier price/
performance ratios to present levels,
while increasing the copier’s everyday
utility and accessibility.

When attempting to bring copier
convenience to the widespread comput-
erized community of engineers, archi-
tects, draftsmen, etc.—users with a
need for quick-turnaround, high-quali-
ty production of large (D- and E-sized)
multicolor hardcopy outputs—you
might first consider the essential quali-
ties already present in the modern of-
fice copier.

Office Gopier Qualities

One of the most significant (and
certainly among the least obvious) as-
pects of the contemporary office copier
is that it’s an automatic single-sheet
mechanism. Regardless of whether the
source documents are fed manually or
mechanically, or whether the copy
blanks are hand-fed singly or automat-
ically, the output of the copier is a stack
of single sheets. Copies can be returned,
examined, and disseminated quickly.

This is also a significant character-
istic for plotters. A plotting device
should be as user-convenient as possi-
ble. Single-sheet feeding, common in
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the copier world, enables image pro-
cessing devices to act as productivity
tools in real time, with individual
pieces duplicated and returned to their
originators quickly.

In contrast, the web-feed (continu-
ous-roll) paper transport commonly
used by electrostatic plotting devices
requires that all drawings on a roll be
generated and printed before each indi-

Helical-scan technology
brings many of the
characteristics of the
common office copier to
plotters.

vidual image can be cut and removed.
This creates a batched flow of opera-
tion with a corresponding loss in
productivity.

Other characteristics of your com-
mon office copier—its print speed,
high-quality imaging, and low opera-
tional and maintenance costs—are also
important parts of its basic feature set.
And each characteristic poses its own
unique set of engineering and manufac-
turing challenges for the designer
of state-of-the-art hardcopy output
devices.

The foundation of helical-scan tech-
nology is based on attempts to combine
solutions to these design challenges
with the practical realities of device
manufacture. Helical-scan methodolo-
gy is a new approach to the design and
manufacture of cost-effective, high-
speed/high-resolution, multicolor elec-
trostatic plotting devices.

Start With a Drum

A drum transport mechanism (cyl-
inder) handily addresses the single-
feed sheet issue and, at the same time,
provides a stable base transport from
which to develop an extremely high de-
gree of registration accuracy. Paper
can be fed from a cassette-stack on the
side of the machine, guided onto the
drum with a simple finger mechanism,
and then held firmly to the drum by
vacuum. A drum 12 in. in diameter and
54 in. long can handle media of up to
36x48 in. (Figure 1).

With the paper (or film) copy sur-
face held firmly in place by tons of force
(approximately 5000-10,000 lbs. over an
E-sized 36x48-in. plot), one of the long-
time difficulties inherent to multicolor
electrostatic copying—precise color-
layer registration—is neatly eliminat-
ed. Simply put, the paper can’t move at
all. Paper movement as a result of envi-
ronmental changes (drying of the pa-
per, for example) is also inhibited by
the paper’s direct contact with the
drum surface.

Very tight registration is extremely
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tion accuracy within tolerances of 0.001 in.

Figure 3— The toner com-
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0.010 gram. Toner cleaning
Auid is recycled with zero
loss.

clean and reposition head 20 SEC.
CYAN 70 SEC.

-~ -’
et PR

clean and reposition head 20 SEC.
MAGENTA 70 SEC.

“\

’

-
L)

clean and reposition head 20 SEC.
YELLOW 70 SEC.

~. -
il £ e

S,

clean and reposition head 20 SEC. /

important in multicolor plotting, since  still has to cover a (proportionately)
it’s the precise positioning of the small  larger area, the issues of precisely con-
dots, one upon the other, that permits trollable lateral movement and overall
consistency of color to be developed throughput must be addressed.

over the entire plot. (These tolerance Though stepper-motor mechanisms
requirements are similar to those nec- present their own set of electromechan-
essary for the multi-pass cutting of ical and cost disadvantages, all are
threads on a precision lathe.) By hold- neatly circumvented if the narrow (less
ing the plot medium firmly to the drum  than 2! in. long) recording head is at-
surface, it becomes more feasible to tached to a lead-screw mechanism. As
precisely position the successive layers the drum rotates and the lead screw ad-
of colored dots. This has the additional vances, the electrostatic writing head
advantage of eliminating the costlyand and the toner trough (following one
relatively inaccurate electromechani- track behind) trace a helical path
cal registration techniques used innon-  around the cylinder’s axis. By tilting

fixed-media plotting devices. the writing head at a slight angle (ap-
proximately 4°), and also skewing the
3’” br (/[ Small Head plotting media at the same angle, the

A conventional writing head cover- plot eventually covers the entire sur-
ing a 35.2-in. writing track at 400 dots face in a single smooth sweep that is 54
per in. (dpi) would require a comple- ft. long for E-sized media (Figure 2).
ment of 14,080 writing styli. Since styli ~ With this approach, your color regis-
(and the electronics required to drive tration accuracy depends only on lead-
them) contribute substantially to the screw and encoder precision and accu-
ultimate cost of any electrostatic plot- racy of +0.001 in. is easily obtainable.
ter, reducing the width of the head is
an obvious way to produce a less costly Small-Head Bonuses

device. However, since a smaller head In addition to the cost advantages of

a small head mechanism, the narrow
writing head used in electrostatic heli-
cal plotting technology permits addi-
tional usability, plotting speed, and
reliability.

Foremost among these is the reduc-
tion in size of the electrostatic writing
head permitting a corresponding re-
duction in the size of the plotter’s mov-
ing toner trough. This, in turn, permits
areduction in the size of the toner com-
mon volume (Figure 3), and promotes
the design of a toner-efficient, self-
cleaning mechanism.

The automatic self-cleaning opera-
tion occurs between each of the four
passes of a multicolor plot. At the end
of each pass, the small common volume
is drained and cleaned by rinsing it
with clear isopar (cleaning fluid). The
result is that a full-color, individually
printed, E-sized electrostatic plot can
be produced within a total elapsed time
of six minutes, including cleaning cycle
time (Figure 4).

The helical plotter’s toner common
volume includes the internal volume of
the toner head (shoe) itself, plus the ad-
ditional volume of a small flow concen-
trator to control the individual flow of
the four colored toners (cyan, magenta,
yellow, and black) and the self-con-
tained cleaning fluid. The cleaning flu-
id is simple toner base fluid, without
the coloration particulates.

With a total common volume of less
than 2em3, the toner common volume is
flushed by 10 times its volume during
its 20-second cleaning cycle. The toner
base fluid is filtered each time it’s used,
then recycled for subsequent use in lat-
er cleanings.

The small common volume, coupled
with the recycling of the toner cleaning
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Figure 4—An F-sized electrostatics plot can be produced .vithin a total elapsed time
of stz minutes, including cleaning cycle time.
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Figure 5—Multiplexed styli (a) are driven by the differential between the charge ap-
plied to the stylus and the voltage applied to the electrical plate behind the medium,
allowing full-width heads to be operated with a manageable number of stylus
drivers; direct-drive styli (b) are driven individually.

fluid, results in an extremely small
amount of toner loss per pass. Less
than 0.010 gram of solids is filtered out
and lost per flushing cycle—typically,
less than 1% of the toner consumed
during the previous color pass. The fil-
ter is disposable and can be replaced as
needed (usually one filter throughout
the operational life of the four contain-
ers of toner color).

Non-Multiplexed Styli

The design of the electrostatic writ-
ing head calls for 1024 styli positioned
across the 2%-in. head width. This low
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stylus-count (compared to the 14,080
styli that would be required for any
full-width head) permits affordable
implementation of one high-voltage
driver per stylus. This is an alternative
to conventional wide-head multiplex-
ing techniques in which styli are
grouped into sections and individually
selected for printing/nonprinting. This
is accomplished by means of electrical
differentials between the styli them-
selves and electrical plates (backplane
segments) that are positioned on the
other side of the media (Figure 5).

The smaller, 1024-styli head, with

each nib under direct control of its
own driver, permits far quicker re-
sponse to electrical stimuli than do
wide-head multiplexing techniques.
Printing rates of up to 5 million dots
per second have been obtained, which
allows the paper to be moved past the
heads at speeds that greatly increase
printing clarity. Further, because the
production of a dot is so precisely con-
trolled, the actual time to write is 70
usec, substantially faster than write
times available using multiplexed
heads.

This faster write time allows charge
dots to be swept out as required, avoid-
ing the “doughnuts” often found in web
plots. Also, the elimination of the back-
plates simplifies the entire electrical
mechanism, increases electrical oper-
ating margins, and further eliminates
problems that arise from nonuniform
charge density (extraneous dots and
multiplexing striations) due to uncon-
trolled voltage variations in the paper.

Cost Savings

The impact of the smaller writing
head on manufacturing and operating
costs of the plotting device is substan-
tial. The lowered number of writing
styli, together with the simpler elec-
tronics required to drive them (com-
pared to multiplexed approaches), re-
duce the cost of producing the electro-
static head and its supporting electron-
ics by almost 80%. Additionally, be-
cause the 1024 pins in the narrow head
correspond to the 1024 raster standard
currently supported by commercially
available rasterizing chips developed
for CRT displays, further cost savings
in device design and manufacture can
be realized. Other savings occur as a re-
sult of being able to easily integrate
these high-speed off-the-shelf compo-
nents into the plotter electronics for
the vector-to-raster conversion
process.

Day-to-day operational savings are
derived from the mechanical simplicity
of the helical plotter’s lead-screw drive
mechanism, consisting of fewer moving
parts and generally requiring lower
maintenance and repair expenses. Of
equal or greater importance, however,
is the reduction in toner and paper
costs arising from elimination of un-
necessary waste. In multicolor plotting,
the minimal amount of toner lost (0.015
gram) between each color pass results
in more than 99% of the toner being
used to produce plots. Paper and film
costs are likewise minimized, since
plots are produced individually and



need not be cut from longer rolls.

The self-cleaning capabilities of the
helical plotter eliminate the need for a
human operator to manually clean the
device and change toner colors between
passes. Since cleaning a conventional
plotter is akin to cleaning a printing
press, this eliminates a difficult, messy,
and costly part of plotter operation. As
with the office copier, the self-cleaning
nature of the helical electrostatic plot-
ter makes it similarly suitable for the
office environment.

Interfaces

Since multicolor electrostatic plot-
ting applications exist in mainframe,
minicomputer, and microcomputer en-
vironments, a variety of hardware and
software interface requirements must
be satisfied to provide true device ac-
cessibility. Furthermore, the user in-
terface (operator console) of any pe-
ripheral should permit convenient con-
trol of device function and behavior
characteristics, including provisions
for the ability to easily switch system-
and application-specific compatibility/
emulation modes as required.

Contemporary board-level hard-
ware and software technologies permit
the cost-effective construction of a
built-in operator console/interface
unit that allows device hardware inter-
facing to be accomplished with indus-
try-standard, off-the-shelf compo-
nents, providing operator-switchable
parallel, serial, and Ethernet connec-
tivity to most computer hosts.

Although the proposed computer
graphics interface (CGI) standard
holds the eventuality of a unified com-
puter graphics language, the present
real-world situation is one in which a
number of de facto graphics output
standards dominate and must be sup-
ported. To that end, console-selectable
Hewlett-Packard Graphics Language
(HPGL) and CalComp 906-907 settings
must be available for 100% plug com-
patibility with the widely used HP and
CalComp pen plotters. Also, host-resi-
dent subroutine libraries providing full
American National Standards Insti-
tute (ANSI) CGI and Versaplot com-
patibility are required for VAXes
(VMS and UNIX) and other mini, mi-
cro, and mainframe computers.

High-speed, multicolor helical plot-
ting—due to its self-cleaning operation
and automatic single-sheet feed mech-
anism—is a particularly appropriate
technology for CAD/CAM/CAE; IC
and PCB design; solids modeling; seis-
mic/geological mapping; architecture,

areas requiring the quick turnaround

of full-color hardcopy output. (H

engineering, and construction (AEC);
and graphic arts applications. Future
manufacturing and design refinements
promise still lower product cost, broad-
ening the application potential for
these peripherals. While currently
available only for the production of
large (D- and E-sized) plots, smaller
output sizes can be accommodated us-
ing the identical design approach, even-
tually bringing high-quality color plot-
ting capability to other application

John Potter, product
marketing engineer
for Precision Image
Corp. (Redwood City,
CA), has more than 17
years of experience in
computer graphics
hardware and
software.

YOU’LL FLIP OVER VXTD

While running one job—flip to another with a couple

of keystrokes (user selectable)—switching back and
forth between several jobs on one terminal. The
sereen is fully repainted everytime, background
programs continue to run and much, much more!!

VIRTUAL
WINDOWS
FOR
VAX/VMS’
FOR DETAILS

CALL OR RETURN
THE COUPON TODAY

1
1 O Send me product information. VXTD
1 O Have a product representative call me.

Name
Title

1 Company
j Street

1 Networking Dynamics
: 1234 N. Edgemont St., Ste. 214, Hollywood, CA 90029

1 CPU $950 and up

N Networking Dynamics Corporation VAX/VMS are registered trademarks
D 1234 N. Edgemont St., Suite 214, Hollywood, CA 90029 of Digital Equipment Corporation.
(o (213) 668-0077 Telex: 311017 (NETWRK)
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Can You Imagine 16.7 Million Golors?

You can certainly match
any color and pattern of any
fabric in the “rag” business if
you have a Tektronix 4300 Se-
ries graphics workstation.
This high-end workstation
can produce vivid, accurate
shaded solids using the si-
multaneous display of its full
palette of (yes!) 16.7 million
colors.

For reliability and com-
patibility, the 4300 Series
workstations incorporate in-
dustry standards, including
Motorola’s 68020 processor,
UTek—Tektronix implemen-
tation of BSD 4.2 UNIX, with
System V extensions—X
Windows, Network File Sys-
tem, Ethernet local area net-
work with TCP/IP protocol,
and PLOT 10 graphiecs soft-
ware. These standards are
balanced with Tektronix pro-
prietary, pipelined graphics
architecture, featuring cus-
tom gate arrays and a sepa-
rate display list memory, to
maximize total graphics ap-
plication performance.

All standard configura-
tions for the workstations in-
clude 86-Mbyte hard disks, 4
Mbytes RAM, C, LAN sup-
port, X Windows, and IBM PC
emulation. Optional features
include additional RAM,
larger disks (150 Mbytes and
300 Mbytes), FORTRAN,
Pascal, LISP, Prolog, and a
variety of I/0 options.

For 3D products ranging
from true-color graphics
workstations to wire-frame
graphics systems, the 4330
Series is the fastest of any
standalone graphics worksta-
tion—450,000 2D vectors per
second; 340,000 3D vectors per
second; and 20,000 Gouraud
shaded polygons per second.
Targeted at graphics-inten-
sive applications such as: mo-
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lecular modeling, medical im-
aging, visual simulation, and
engineering design. Prices
range from $37,500 to $51,500.

If your graphics needs re-
quire only 2D applications
such as drafting, cartogra-
phy, and electronic design en-
gineering, the 4320 Series
workstation with dedicated
graphics hardware performs
at 90,000 2D vectors per sec-
ond. Tek’s 4310 Series work-

stations offer monochrome,
grayscale, or color bit-
mapped displays and provide
you a low-cost, entry-level
graphics workstation with
prices starting at $9,995.

With Tek’s strong ties to
leading software suppliers,
you always have a choice of
compatible graphics software
programs from the leaders
in the graphics software
industry.

Tektronix 4300 Series
Graphics Workstations

Price: $9,995-$51,500

» All standard
configurations include 86-
Mbyte hard disk, 4-Mbyte
RAM, C, LAN support, X
Windows, and IBM PC
emulation

» Incorporate Motorola
68020 processor graphics
engine, UTek (Tektronix’s
implementation of BSD 4.2

HARD FACTS:

UNIX, with System V
extensions), X Windows,
Network File System,
Ethernet with TCP/IP
protocol, PLOT 10

» Independent, 68020/
68881-based, 2.5 MIPS
compute engine

Tektronix IDG Marketing
P.O. Box 1000
Wilsonville, OR 97070
503-685-3837

Circle No. 240

All standard
configurations of
Tektronix’s
4300 Series
workstations
include 86-
Mbyte hard
disks, 48-Mbyte
RAM, C, LAN
support, X
Windows, and
IBM PC
emulation.



Y RODUCT Focus

Removable-Drive Subsystem with Shock
Isolation and Gonfiguration Versatility

Have you ever wished that
your disk subsystem had just
a little more speed or a little
more storage? Most computer
users have faced this dilem-
ma at least once or twice.
Well, with the Data Shuttle
2000 from MDB Systems Inc.,
users can create a shock-iso-
lated, removable, 5.25-in.
Winchester disk subsystem
configured to their specific
needs.

The Data Shuttle 2000 is a
rack-mountable disk subsys-
tem using one or two disk
canisters that provide shock
isolation for the disk drives
mounted within. Shock isola-
tion reduces any shock en-
dured by the canister to less
than the non-operating shock
spec for the Head/Disk As-
sembly (HDA) of the disk
drive manufacturer; for in-
stance, a 100-G shock is re-
duced to 20 G’s.

The subsystem can be
used in a wide variety of ap-
plications where it is neces-
sary to remove the disk for
security, data backup, or
transporting data. For a fast-
er backup system, the remov-
able disk can be used instead
of a magnetic tape. Addition-
ally, where many program-
mers are using a single com-
puter, each can have their
own containerized disk for
development.

Available as a disk sub-
system or as a disk chassis,
Data Shuttle 2000 allows us-
ers to choose from a variety of
controllers with either ESDI,
ST506, or SCSI interfaces and
a long list of compatible 5.25-
in. disk drives. Each canister
can house a disk with up to
760 Mbytes unformatted ca-

MDB’s Data Shuttle 2000 provides removable Winchester storage with single drive
capacities up to 760 Mbytes (unformatted).

pacity, yielding a subsystem
with more than 1.5 Gbytes of
storage.

When provided as a sub-
system, Data Shuttle 2000 in-
cludes the disk controller and
appropriate interconnection
cables. Q-bus or MicroVAX
controllers are available with
RM or MSCP emulation. If
RM emulation is required for
MicroVAX II installation, the
driver is supplied on either
RX- or TX-compatible media.

As a disk chassis, Data
Shuttle 2000 can be integrat-
ed with most computers if a
disk controller with an ESDI,
ST506, or SCSI interface is
used. With appropriate con-
trollers, the chassis is com-
patible with VME or Multi-
bus systems, and IBM PCs
and compatibles.

Jim Moore, vice president
and director of research of
the Computer Storage Indus-
try Service for Dataquest, a
market research firm in San-
ta Clara, CA, is “guardedly
optimistic” about the future
of the removable 5.25-in.
market. “The market started

out as very niche oriented, as
in government applications,”
explains Moore. “I feel that
the market will expand to in-
clude a more commercial
market, using removable
Winchester technology in
shared environments such as
in disk drive arrays.”

MDB Data Shuttle 2000
Subsystems

Price: $5,115-$15,950

«  Shock-isolated,
removable 5.25-in. disk
subsystem with chassis

e (Can house two 760-
Mbyte drives; total storage
of 1.5 Gbytes

HARD FACTS:

e Automatic power-off
upon removal of disk
canister

MDB Systems Inc.
1995 N. Batavia St.
P.O. Box 5508

Orange, CA 92613-5508
714-998-6900

Circle No. 238
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P ropuct Focus

Transportable MicroVAX 11 Hits the Road

MicroVAX II computing
capability has taken to the
road with the availability of
the Phoenix, a transportable
MicroVAX II from Tara Com-
puter Products Ine. Designed
to operate as a fully equipped
MicroVAX II, the Phoenix
provides mobile users with
the same powerful processing
capabilities on the road that,
previously, they could have
only at their offices.

The compactness of the
Phoenix is surprising when
you consider all that is in-
cluded. From the front, the
22-bit Q-bus system looks like
a Kaypro PC. The only tip-off
to the power inside comes
when you look at the back and
see the multiple output ports
that connect to the eight-slot,
quad backplane inside the
chassis.

Available with PDP-11/
23+, PDP-11/73, or Micro-
VAX CPUs, the Phoenix of-
fers you a variety of configu-
rations to address various
markets. The system is
equipped with 256 Kbytes of
memory (expandable to 16
Mbytes); MSCP emulation; a
built-in, 9-in., green phosphor
CRT screen; and VT100-com-
patible keyboard with nu-
meric keypad.

Storage options include a
choice of disk drives with ca-
pacities ranging from 87 to
380 Mbytes, a 400/800 Kbyte
RX50-compatible  floppy
drive, and a nine-track 1600/
3200 bpi 60-Mbyte cartridge,
thus allowing the user to con-
figure a system to meet his
needs.

Compatible with RT-11,
RSX, RSTS, and MicroVMS
operating systems, the Phoe-
nix is suited to a variety of en-
vironments. As with other
forms of removable media
systems, it is popular in mili-
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tary applications where re-
movable storage is very nec-
essary for security reasons.
Commercially, the system is a
beneficial tool for software
houses that need to perform

customer demonstrations of
their products at remote
sites. Instead of dialing into
the central office to the com-
pany mainframe, they simply
carry the system with them.

Phoenix
Transportable VAX

Price: $19,500

e 21-x95-x17-in.
metal carrying case;
35-40 1bs.

e MicroVAX II CPU (or
PDP-11/23+ or PDP-11/73)
» Integral 87-Mbyte

Winchester, 9-in. VT100

HARD FACTS:

emulation CRT with
keyboard, expandable 256-
Kbyte memory

« Operating Systems:
RT-11, RSX, RSTS,
MicroVMS
Tara Computer Products Inc.
2509 E. Thousand Oaks Blvd.
Thousand Oaks, CA 91362
805-496-0435 or 818-706-9557
Circle No. 239

On land or sea,
Tara Computer’s
Phoenix, a
transportable
MicroVAX Il
system, provides
the same
powerful
functionality as
its larger
counterpart, but
in a compact,
portable
package.

ROBERT BELL




HOW TO HAVE UP TO 2.76 GIGABYTES OF
STORAGE IN YOUR MICROVAX Il WITH
ROOM TO SPARE !!!!

A DATALEASE SYSTEM
IS THE ANSWER

Now you can have a MicroVAX Il system in your office in a file
cabinet size configuration with more capability and capacity
than offered by DEC and at a much, much lower price.

Rent, lease or purchase — the Datalease MicroVAX Il
system will fit your need as well as your budget!

BASIC SYSTEM EXPANSION CAPABILITIES

MicroVAX Il CPU, S MB RAM
FLOATING POINT
TK50 95 MB CARTRIDGE TAPE

° up to 17 MB RAM
*

*

e RD53 71 MB SYSTEM DISK

5

-

“

2.76 GIGABYTE DISK SUBSYSTEM
STREAMING TAPE UNIT

up to 64 USERS

REMOTE COMMUNICATIONS
ETHERNET COMMUNICATIONS
DECNET COMMUNICATIONS

1.38 GIGABYTE DISK SUBSYSTEM
INTERFACE FOR 8 USERS
MicroVMS 1-8 USERS

Eooncs
[TALS

Datalease Systems & Financial

714-632-6986
1061 S. Melrose
Placentia, CA 92670

VAX and PDP-11 are trademarks of Digital Equipment Corp.
CIRCLE 434 ON READER CARD



Gonserve the Unibus

There is a new high-speed,
digital I70 device interface to
the Q-bus on the market. The
GEN/COMP Inc. 2142 inter-
face and interprocessor link
gives you hardware parity
with 18- or 22-bit addressing
and switch-adjustable DMA
pacing so that you can con-
nect your high-speed periph-
erals to the Q-bus or actually
link two Q-bus computers.

The Model 2142 provides
two ways to access the Bus
Address Extension Register
and uses DIP switches rather
than  potentiometers for
ease in setup. Burst lengths of
1-4 cycles improve system
performance by conserving
the Unibus bandwidth and
the peak transfer rate can be
selected through the range of
30-400 Kwords per second.

The interface is priced at
$850 and includes a two-year
warranty.

GEN/COMP Inec.
6 Algonquin Rd.
Canton, MA 02021
617-828-2008
Circle No. 283

Q-bus DMA interface
emulates DEC’s DR11-B, -W,
and DA11-B with 18- or 22-
bit addressing and complete
software compatibility.

Three-in-One Office Software Package

You can add the three pri-
mary office automation ap-
plications—word processing,
spreadsheet, and database
management—to your com-
puter system with one phone
call to Uniplex Integration
Systems Inc. With the Uni-
plex II Plus integrated, mul-
tiuser system, you do not
have to purchase three stand-
alone software packages that
require costly cross-training
and take up valuable time
flip-flopping from program
to program.

If your business is a multi-
national corporation, you
have a choice of several for-
eign languages. You can use
the UNIX-based Uniplex II
Plus with a variety of sys-
tems—from single-user PCs
to high-performance main-
frames. By implementing in-
tegration at source code level
rather than menu level, you
benefit from the common
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commands, menu structure,
and other special features of
Uniplex.

Uniplex Integration

Systems Inc.

Glen Lakes Tower, Ste. 1300
9400 N. Central Expwy.
Dallas, TX 75231

214-373-4971

Circle No. 285

This pie chart was created
using information
accumulated by the Uniplex
Il Plus database
management facility. (The
screen shown in the
illustration is an example of
Uniplex’s new Advanced
Graphics System.)

The HDS3200
Image Leader
terminal series
from Human
Designed Systems
offers enhanced
graphics terminal
capabilities
for less
cost.

RODUCT FOCUS

New Competition for DEC's VT320 and VT330 Terminals

Paying a lower terminal
price doesn’t necessarily
mean you get less capabili-
ties; that is, not if you’re com-
paring terminal prices be-
tween DEC’s VT320 and
VT330 and Human Designed
Systems Inc.’s HDS3200 Im-
age Leaders.

The less expensive Image
Leader models start at $699
for the basic HDS3200 Model
10 that includes integrated
text and graphics capabilities
and a 15-in. screen with reso-
lution of 1056 x 400 pixels for
better character formation.

Models 20 and 30 are en-
hanced versions of the basic
Model 10. Model 20 adds high-
er screen resolution (1056 x
800 pixels) and a 50-line text

display mode for $999. Model
30, for $1,299, is the most en-
hanced version of the termi-
nal family, offering capabili-
ties not available from DEC
terminals. True pan and zoom
graphics allow users to mag-
nify a graphics image up to 16
times its original size without
loss of resolution. Up to 512
Kbytes of memory are avail-
able for graphics storage;
windows allow users to store
four separate graphs in mem-
ory and display them on the
screen simultaneously.
Human Designed

Systems Inc.

3440 Market St.

Philadelphia, PA 1910}
215-382-5000

Circle No. 287

Backpiane Siots Grow

You can increase the size
of your MicroVAX II back-
plane by eight slots when you
connect it to the H9278-A8, a
compatible interconnect sys-
tem from Interlogic Indus-
tries. The H9278-A8 consists
of a card file housing an
eight-slot, quad-sized back-
plane that is wired for 22-bit
addressing and comes com-
plete with socketed termina-

Addition of Interlogic’s
H9278-A8 extends the
MicroVAX Il backplane by
eight slots.

tion resistors. The multilay-
ered backplane can also be
configured for 13 dual-sized
boards, along with three CD
slots.

This $225 add-on product
for the MicroVAX II is me-
chanically and electrically
compatible with DEC’s back-
plane and can be used sepa-
rately to provide eight slots of
usable connectors in the DEC
BA23 chassis.

Interlogic Industries
85 Marcus Dr:
Melwille, NY 1177
516-420-8111

Circle No. 289



BUSCON 88-West

The Bus/Board Users Show & Conference

February 22-25, 1988

Disneyland Hotel « Anaheim, California

Putting Together the Best
in the Industry

Solving the puzzle of board-level applications, and the jigsaw of appropriate bus architectures, takes an increasing
amount of concentration. With focused technical sessions, seminars, and exhibits, BUSCON/88-West puts the
pieces together all in one place, at one time. If you're involved in the design, application and/or specifying of
single-board microcomputers and expansion boards, BUSCON/88-West is for you.

SEMINARS:
A Technical Look at Bus Structures ® VMEbus Overview ® VSB: A VME Subsystem Bus ¢ NuBus ¢ Designing
with Message Passing Coprocessor ® Futurebus ® IBM's Microchannel Architecture

SESSIONS:
Backplane Systems e Real-Time Operating Systems ¢ Interfaces ® High-Speed Processing ® High Performance
SCSI ¢ Tools, Tips and Techniques ® Analog I/O Applications ® Real-Time Kernels ® System Architecture o -
Communications I/O Applications ® Linking UNIX to a Real-Time Environment ® Multiprocessing '

EXHIBITS FEATURING:
Connectors ® Software ® Systems Integrators ® Board/Systems
Manufacturing and Marketing ® Surface Mount Devices
PC Bus ® Multibus I ® Multibus II ® Q-bus e Futurebus
STD Bus ® VME Bus ® NuBus ¢ S-100 Bus
STE Bus ® G-64 Bus ® CAMACbus
Cimbus ¢ Bibus ¢ SMP Bus
Exorbus ¢ BITbus ¢ Fastbus
Versabus e SCSI

FOR COMPLETE INFORMATION:
Write or telephone

Anne Weber, Project Manager P
CMC e 222 Fashion Lane, #201 /’
Tustin, CA 92680 7 \§\
Telephone (714) 669-1201 25 OO
FAX: 714 669-9105 - W2
BUSCON will run concurrent with the - 7 ‘ %) 5
Power Electronics Conference and NEPCON/West o 7 (O' S?'% &
[4594SN
V4o D
P
7’
7



Aviv’s TFC 935
achieves high data
throughput by
incorporating a 64-
Kbyte fast buffer
and distributed
processing in high-
speed PALs.

GCR Controller Looks to the Future

If you're in the market for
a full-performance GCR tape
controller, you might consid-
er Aviv Corp.’s Model TFC
935, a high-performance uni-
versal controller for the DEC
market. Offered in four ver-
sions, the TFC 935 is fully
compatible with MicroVAX
IT and III, MicroPDP-11, and
LSI-11/73-83 systems and
comes with SCSI, Storage-
Tek, and Pertec interfaces.

This controller is designed
to answer your needs both to-
day and in the future. It oper-
ates with any GCR tape drive,

including Fujitsu’s 200 ips
drive as well as Aspen’s and
StorageTek’s IBM 3480 18-
track cartridge drives. Pertec
and StorageTek interfaces of-
fer compatibility with cur-
rent tape drives while SCSI
provides the way to future
tape generations, like the
IBM 3480 that requires trans-
fer rates up to 3 Mbytes per
second.

Aviv Corp.

26 Cummaings Park

Woburn, MA 01801
617-933-1165

Circle No. 290

Billions of Bytes

You can now have 1.5
Gbytes of data storage (one
and one-half billion charac-
ters of information) on your
mini or microcomputer. In
fact, two of Century Data
Systems’ new C21000 Series
8-in. drives can be mounted in
a vertical, desk-side floor
rack—providing multi-giga-
byte data storage in a frac-
tion of the floor space nor-
mally required by the more
expensive, power-hungry, 14-
in. fixed disk drives we're
used to using.

The large-quantity stor-
age space, as well as the fast
access times and high trans-
fer rates, are essential to your
large, number-crunching sys-
tems such as array proces-
sors and supermicrocompu-
ters, or data-intensive graph-
ics’ systems.

Prices for the C21000 Se-
ries start at $12,000 in single-
unit quantities.
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Century Data Systems
2055 Gateway Place
San Jose, CA 95110
L08-298-5756

Circle No. 293

By using a track recording
density of 93.3 Mbytes per
surface, and 10 surfaces per
drive, the Century Data
€21000 Series Winchester
drives allow data storage of
more than 1 Gbyte in each
8-in. drive.

*RODUCT FOCUS

You, Too, Can Be a Typesetter

If you have one of the pop-
ular, multifont laser printers
on your system, you can have
“desktop publishing” at your
fingertips by using Syntac-
tiecs Corp.’s Crystal Docu-
ment Management System.
This product combines ad-
vanced document prepara-
tion, a document layout data-
base, and integral automatic
typesetting capabilities that
can be your ticket to “one-
step” camera-ready docu-

ment creation. Or output
mass mailings that have the
look of quality—directly
from your laser printers—
since the open architecture of

this system interfaces to da-
tabases, spreadsheets, graph-
ics, and other applications
software.

Almost any business of-
fice needs and can enjoy the
benefits of an easy-to-use,
high-volume, high-quality,
multi-page document produc-
tion facilities—from basic
word processing to typeset-
quality output—provided by
the UNIX-based Crystal Doc-
ument Management System.
Syntactics Corp.

46555 Old Ironsides Dr,

Ste. 400

Santa Clara, CA 9505
408-727-6400 Circle No. 295
You can easily
create professional,
typeset- quality
page layouts when
you use the
document layout
database of the
Crystal Document
Management
System.

Resource Sharing Acts as Data PBX

In order to maximize the
use of your costly but high-
powered computer network,
Applied Innovation Inc. of-
fers the AISwitch Series 180
to act as a switchbox connect-
ing a large number of users
and/or devices to a limited
number of computer host
ports. This device performs in
much the same way as the
old-time telephone PBX that
was used to connect and
transfer a large number of
telephone users to a limited
number of outside common-
carrier lines.

Likewise, you can use the
Series 180 as a port selector
or contender and, optionally,
as an X.25 PAD, to connect
and transfer your computer
users to the host resources of
your system. You can store
two complete configurations

in firmware for backup to a

standby host or network.
Prices range from $5,480

to $26,230.

Applied Innovation Inc.

651 Lakeview Plaza Blvd.

Ste. C.

Columbus, OH 43085

614-86-9000

Circle No. 296

o o —————

A 16-port interface card
from Applied Innovation
reduces the list price of the
256-port Series 180 by 40%
and the physical space
requirement by 400%.



Callitthe
computergraphics

freedom machine

Take the load off your host
CPU in both Q-bus and Unibus
DEC computers with our new
VCK-Q/U tightly coupled com-
bined graphics controller and
single board computer. Our new quad
height board gives you a stand-alone
68010-based computer and an advanced
CRT controller to do graphics primitives,
zoom, pan and scroll. On board to lend power
to the 68010 are I-megabyte of system RAM, fast DMA circuitry, serial I/O ports
and a SCSI port for a hard disk.

One VCK-Q/U provides 1024 x 1024 X 8 to display 256 colors out of 16 million.
Multiple VCK-Q/U’s can be used together to extend bit plane depth to 1024 x 1024
X 16, 24, 32, and up for fine color control. Advanced applications include animation
and high resolution imaging.

Use the SCSI/DMA link
to quickly input and output
images, display lists, commands,
and programs. The DMA con-
troller lets you rapidly move
data between the SCSI port,
CRT controller, computer bus,
and all on-board memory.

Our microcomputer has a
98 MHz 68010 CPU and a 68881
FPU with access to all other
on-board devices including
1 MB each of system and video
RAM, two video
overlay memories, and up to 128 KB of EPROM and 16 KB RAM.

For the rest of the story, phone (415) 531-6500. TWX: 910-366-2029.
Or write Peritek Corporation, 5550 Redwood Road, Oakland, CA 94619.

DEC, Q-bus, Unibus are trademarks of Digital Equipment Corporation. CIRCLE 449 ON READER CARD

= Our new VCK-Q/U
i board systems liberate
DEC Q-bus and Unibus machines.

AX or Microvax, a formidable combination indeed.




Proouct Focus

User-Programmable Image Processing

Unlike collections of ap-
plication programs (or sub-
routine libraries), Data
Translation Inc.’s new DT/
IDL is entirely interactive,
including an interactive data
language. English-language
commands and syntax elimi-
nate the need for you to know
advanced mathematics, algo-
rithm development, and pro-
gramming. You have access
to 250 frame-grabbing, image
analysis, filtering, and plot-
ting functions for use in med-
ical diagnosis, science, or en-

gineering image processing.

You can group these com-
mands into short, powerful
programs to tailor your pro-
cedures for acquiring, pro-
cessing, and displaying im-
ages—or create entirely new
commands in any language
supported by the VAX Call-
ing Standard.

DT/IDL lists at $3,750 and
requires a MicroVAX II, an
analog RGB display monitor,
and Data Translation’s
DT2651 Frame Grabber.
Data Translation Inc.

100 Locke Dr:
Marlboro, MA 01752
617-481-3700

Circle No. 299

Gray-scale transformation
using DT/IDL. Clockwise
from top left: original image
of galaxy; histogram
equalized; elements less
than 50% of transformed
image’s maximum;
logarithmically transformed
image.

Commercial DP Requires Resource Accounting

Do you need help comput-
ing resource accounting and
figuring job chargebacks for
your VAX/VMS system? Sig-
nal Technology Inc. (STI) now
offers you V. 5.0 of its PACS
Plus software that incorpo-
rates the newest 4GL fea-
tures. By employing the
cursor and simple keypad
commands, you can perform
resource accounting func-
tions directly from a screen’s
form displays. A new screen
editor allows you to visually
edit any data collected in the
summary file about your sys-
tem usage. You can enter,
modify, retrieve, or delete
data; create customized for-
mats for specialized reports
on system usage; and, with
only a few keystrokes, select
the system statistics on
which you want to base the
report.

PACS Plus operates on
any VAX or MicroVAX con-
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figuration, from a single CPU
to a complex network/cluster
combination. You can collect
and report on data from a
central node or from distrib-
uted nodes when optimum
performance is required.
Signal Technology Ine.

5951 Encina Rd.

Goleta, CA 93117-227)
800-235-5787 Circle No. 301

CHARGEBACY »

1 Fived Adjustne
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System managers can create
customized menus that may
be used to access
specialized sequences of
PACS Plus operations or any
DCL-based VMS facility
(such as electronic mail or
Monitor) without leaving
the menu environment.

The desktop-sized
MicroVAX 2000
(6- x 12- x 13-in.),
weighing less than
30 Ibs., provides a
space- saving
solution for
today’s high-
technology
analytical

and chemistry
laboratories.

MicroVAX 2000 in The Chromatography Lab

All the features and bene-
fits of the MicroVAX 2000 are
now available to scientific
laboratories that use stored
chromatograms in their anal-
yses. Nelson Analytical Inc.
recently announced a new
multitasking, multiuser
chromatography data system
that performs acquisition as
well as post-processing of
data from chromatographs
using the MieroVAX 2000
from DEC with the Ac-
cess*Chrom software from
Nelson Analytical.

The chromatography soft-
ware supports the latest in
high-resolution DEC termi-
nals such as the VT340/330,
as well as Tektronix’s

TK4205/4207 color graphics
terminals. Graphics editing
allows you to optimize your
data collection parameters
and routines to graphically
compare, add, subtract, and
ratio chromatograms. The
data acquisition system uses
special 20-bit, precision ana-
log-to-digital converters that
communicate through thin-
wire Ethernet; therefore, in-
struments throughout an en-
tire building can be connected
to the computer.

The complete system is
priced at less than $50,000.
Nelson Analytical Inc.

10040 Bubb Rd.
Cupertino, CA 9501}
408-725-1107 Circle No. 303

High-Quality Output For Less

Just because your color
plotter has a low-cost price
tag doesn’t mean you have to
produce second-rate output.
For example, Fujitsu Compo-
nent of America Inc.’s (FCA)
ImageGraph, a 6-pen, desk-
top color plotter, provides
high-quality output for A-
and B-sized business graphics
and technical applications.
Fully compatible with Hew-
lett-Packard’s (HP) 7475A
model, the ImageGraph uses
one-half the desktop space
and, at a price of $1,200, costs
35% less than the HP version.

Designed for business
presentations and small-
scale engineering or architec-
tural design, the ImageGraph
can use several types of me-
dia including paper, coated
paper, transparency, or poly-
ester drafting film. Further-

Money

FCA’s ImageGraph features
both a Centronics parallel
port and an RS-232C serial
port.

more, free-sized media as
small as a postcard, up to and
including A3/B-sized for-
mats (11.7- x 32-in. maxi-
mum), are automatically
accommodated.

Fuyitsu Component of
America Inc.

3320 Scott Blvd.

Santa Clara, CA 95054-3197
408-562-1000 Circle No. 305
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For years, you've believed that only DEC has the expertise to service your computer.
But that’s just not true.
Because at Control Data, we've been in the computer maintenance business for
over 25 years. And we fix everything from PCs to mainframes, even mixed peripherals.
So before you're led into signing another one of their service contracts, call us
instead. 1-800-828-8001, ext. 58B. In Minnesota, 612-921-4400, ext. 58B.

6021 Copyright © 1986 Control Data Corporation
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Introducing a New
Image for DECnet DOS™

Mainframe Graphics Through Your PC.

Grafpoint™, the leader in Tektronix terminal
emulation software, announces support for DECnet
DOS. With Grafpoint’s TNET™ your PC can now be
networked with host-based graphics programs.

Look To Grafpoint For The Widest Selection
In Terminal Emulation Software

Grafpoint has a wide range of high-performance
graphics terminal emulators, giving you a choice of
Tektronix’s 4105, 4107, 4109, or 4115 Terminals in
asynchronous or local area network environments.
Grafpoint’s software transforms your PC and graphics
card combination into a powerful graphics terminal,
capable of supporting hundreds of mainframe
graphics applications.

Discover The Latent Graphics Terminal In Every PC

With TNET, your networked PC will provide full
Tektronix compatibility, plus the advantage of
network communications speeds. PCs become
powerful and versatile workstations for both stand-
alone and host-dependant applications. Grafpoint’s
TNET offers graphics terminal emulation capability
over networks such as Ungermann-Bass Net One™,
Bridge EtherTerm ™, and now, DECnet.

You Can't Afford To Use Less Than The Best

Grafpoint’s commitment to quality in products and
customer support is second to none. Free updates
and technical support for one year are just part of
Grafpoint’s comprehensive effort in providing
support to you the customer, making Grafpoint the
ol industry leader in high-performance terminal

e emulation.

Free 30-day Trial ‘

To learn more about TNET, or to arrange for a no-risk T L
30-day trial, call 1-800-426-2230, (408-446-1919 in CA). A

Yes, please send me your free terminal emulation
guide on Grafpoint’s high-performance Tektronix
graphics terminal emulation software for PCs.

Name
Title Company
DECnet DOS is a registered trademark of Digital Equipment Corporation Address 1 Courtesy of PDA Engineering
EtherTerm is a registered trademark of Bridge Communications N 2 Courtesy of SORC
Grafpoint & TNET are registered trademarks of Grafpoint. NET-1 is a City State ij 3 Courtesy of TEMPLATE
registered trademark of Ungermann-Bass, Inc. Tektronix is a registered 4 Courtesy of Computer Associates International, Inc
trademark of Tektronix, Inc T(-‘l‘-’ph()nt-’ - 5 Courtesy of Swanson Anylsis Systems, Inc
— . - CIRCLE 420 ON READER CARD
= GRAFPOINT
- ¥ 1

1485 Saratoga Avenue, San Jose, California 95129
(800) 426-2230 In CA (408) 446-1919



Storage Devices

4-Ghyte 12-In.
Optical Disk Drive

WM-S500; a 4-Gbyte, 12-
in., write-once optical disk
drive designed to provide ar-
chival applications with in-
creased storage capacity and
high performance; provides a
4-8 Mbit/second data trans-
fer rate; operates in a modi-
fied-constant-angular-veloci-
ty (MCAV) mode; operates at
a 615 rpm rotation speed, pro-
viding an average latency of
49ms; provides a SCSI inter-
face; one controller can sup-
port up to four WM-S500
drives.

The WM-S500 is mount-
able in a standard 19-in.
RETMA rack; functions as a
standalone unit with a built-
in power supply; offers a
mean-time-between-failure
(MTBF) rate of 10,000 power-
on hours; front-loading car-
tridge design permits ease of
loading; $11,495-+; available
April 1988.

Toshiba America, Disk
Products Division, 9740 Ir-
vine Blvd., Irvine, CA 92718,
714-583-3108. Circle No. 262

Interchangeable, Plug-and-Play

Optical Drives for VAX

Laser DataBank; plug-
and-play 5.25-in. write-once
read-many (WORM) optical
drive subsystems; available
for the DEC MicroVAX II,
the Sun Microsystems Sun-3,
the IBM PC/XT and 286/386-
based computers including
the PS/2 and compatibles,
and the Apple Computer Inc.
Macintosh SE and Macintosh
II computers; built around
the Optotech Model 5984 Op-
tical Disk Drive that provides
400 Mbytes of storage per
5.25-in. optical disk.

The Laser DataBank in-
cludes Optotech’s Write-Once
File Management System and
various utility routines; in-
terfaces allow programmers
to access the optical drives di-
rectly; VAX interface allows
direct access in FORTRAN,
Pascal, or C; VAX subsystem
includes a Q-bus host adap-

PRODUCT NEWS

tor; all subsystems include
Optotech’s PC controller or
high-performance SCSI con-
troller; $2,995-$6,950; avail-
able now.

Optotech Inc., 740-770
Wooten  Rd., Colorado
Springs, CO 80915-3518,
303-570-7500. Circle No. 263

High-Performance,
Second-Generation Optical Drive

LaserDrive 510; an intelli-
gent optical disk drive; offers
327 Mbytes of storage per side
of a double-sided removable
disk, a 600 Kbyte sustained
transfer rate, an average ac-
cess time of 75ms, and a max-
imum track-to-track seek
time of 1.5ms.

Interfacing for the Laser-
Drive 510 is handled through
an embedded SCSI, support-
ing single-ended drivers to
permit daisy-chaining of up
to eight SCSI devices; inter-
nal sustained data transfer
rate between the controller
portion and the disk is 600
Kbyte/second; LaserDrive
510 $2,880; media $95.

Laser Magnetic Storage
International Co., 4425 Ar-
rowsWest Dr., Colorado
Springs, CO 80907-3489,
303-593-7900. Circle No. 264

High-Performance Disk System

High-Speed ImageDisk; a
high-performance disk sys-
tem designed specifically for
imaging and graphics display
applications; capable of stor-
ing 560 Mbytes to 16 Gbytes
of information and transfer-
ring burst data at a rate of up
to 8 Mbyte/second; with mul-
tiple interface capability, it
can communicate with a host
CPU and single or multiple
Ramtek imaging display sys-
tems to provide a link for
high-speed image and data
transfers.

The ImageDisk design is
based on a smart disk con-
troller and 4-16 standard
disk drives connected in par-
allel; designed to be used with
the Ramtek 4660 high-resolu-
tion, high-performance imag-
ing display system; $65,999.

Ramtek Corp., 2211 Law-
son Ln., Santa Clara,

CA 95054, 408-988-2211.
Circle No. 265

Optical Disk Drive

Optifile, Optifile II; Opti-
file is a software/hardware
package that effectively han-
dles the write-once nature of
the optical drive by still al-
lowing files to be indexed, up-
dated, and deleted in exactly
the same manner as magnet-
ic; Optifile II is an implemen-
tation of this technique with
DEC’s series of VAX comput-
ers; Optifile IT now supports a
fourth 5.25-in. optical disk
drive.

Optifile II currently pro-
vides support for four 12-in.
optical drives and four 5.25-
in. drives; the latest 5.25-in.
drive offers 800 Mbytes of
storage; it is available as a
standalone unit, a 19-in. rack-
mount unit, or a pedestal unit
with either single or dual
drives; Optifile is available
without drives.

KOM Inc., 145 Spruce St.,
Ottawa, Ontario, Canada
KIR 6P1, 613-238-7766.

Circle No. 266

2.88-Ghyte Disk System

MasterDisk Series 8; a
disk storage system that of-
fers capacities from 721
Mbytes to 2.88 Gbytes; is
based on Control Data Corp.’s
Sabre 850 8-in. disk drives,
combined with American
Digital Systems’ optimized
controller, which includes a
full megabyte of cache; aver-
age disk access times as low
as 6ms have been measured
and typical MasterDisk ac-
cess times are less than 10ms.

MasterDisk Series 8 is
available as an internal rack-
mount or floor-stand configu-
ration; is fully hardware and
software compatible with all
DEC Q-bus and Unibus com-
puters and all standard oper-
ating systems; the disk con-
troller emulates DEC’s
MSCP interface (DU: device);
$16,750-$57,550.

American Digital Sys-
tems Inc., 75 Union Ave., Sud-
bury, MA 01776,
617-443-7711. Circle No. 267

Tape Duplication System
CD-2500; a high-speed

tape duplication system that

now includes additional % -in.

and %-in. tape formats and
any SCSI-compatible tape or
optical drive; can make as
many as 960 copies per hour
of a 5-Mbyte tape or 80 copies
of a 60-Mbyte tape; two to 16
individual tape drives in any
combination of formats can
be interfaced to each CD-2500
CPU; copies and verifies in-
formation in a single opera-
tion using simultaneous bit-
map verification techniques.
The CD-2500 can be ex-
panded to 1.5 Gbytes of hard
disk storage; optional post-
amble recording writes a
frame after the last data
block to identify the drive,
machine, and date; housed in
a standalone cabinet; $39,950
including a monitor and four
QIC-11 or QIC-24 drives.
Applied Data Communi-
cations, 14272 Chambers Rd.,
Tustin, CA 92680-6998,
714-731-9000. Circle No. 268

Controliers and

Host Adapters

Bus-to-Bus Interface for

Multibus | to VMEbus

422 Multibus I-VME
Adaptor; a Multibus I to
VMEbus Adaptor that per-
mits the interconnection of a
Multibus system and a VME
system,; consists of one Multi-
bus I card and one 6U VME
card; the two systems connect
together with a round EMI
shielded cable to distances of
25 feet; address mapping en-
ables a bus master in one
chassis to directly address
memory or I/0 in the other
chassis as though it were lo-
cal memory or I/0; communi-
cation between the two sys-
tems is via random access
reads and writes.

Direct addressing mode
enables 65 Kbytes to 16
Mbytes of destination chassis
memory to appear as local
memory; page mode address-
ing enables a processor on a
host system access to 16
Mbytes of destination memo-
ry in pages; page sizes from 65
Kbytes to 1 Mbyte are avail-
able on the Multibus and page
size is 65 Kbytes on the VME-
bus; optional dual-port RAM
memory can be added to the
adaptor; $1,580.
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Bit 3 Computer Corp.,
8120 Penn Ave. S., Minneapo-
lis, MN 55431, 612-881-6955.

Circle No. 269

Data Input and
Display Devices

High-Speed Printers
4470, 4490; two shuttle
matrix line printers with

print speeds of 1200 and 1400
lines per minute (lpm), re-
spectively; enhanced with a
cartridge ribbon that will
print up to 1.25 million lines
or 50 million characters be-
fore replacement.

4285; a band printer with a
minimum print speed of 2000
lines per minute (Ipm) with a
48-character set, or 1850 lpm
with a 64-character set in

typical field-duty applica-
tions; has a proven perfor-
mance level of 2000 hours
mean time between failure;
comes standard with a
Dataproducts parallel inter-
face, a swing-out gate, a
power paper stacker, and an
integral vacuum system; fea-
tures an easy-to-use, intelli-
gent control panel with a 16-
position alphanumeric

display .
Genicom Corp., Waynes-
boro, VA 22980, 703-949-1828.
Circle No. 270

PC Interface for UNIX
PC-Interface; a PC inter-
face for UNIX that provides

PROBLEM: High Inrush Current
SOLUTION: Multiple Time Delay™

POWER UP WITH

Z-FINE’
i

The Smallest Power Distribution & Gontrol System

TPC 115-10 MTD™

MTD ™: Sequence your computers power-up
with a controlled time delay between switched 1
and switched 2.

REMOTE: on/off & emergency shutdown,
sequence power-up additional equipment

downline.

LINE PROTECTION: emi/RFI, Spike & Surge.

PATENT PENDING

See us at DEXPO/East

Booth #538
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PULIZZI ENGINEERING INC.
3260 S. Susan Street Santa Ana, CA 92704-6865 (714) 540-4229

FAX# 714-641-9062
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connectivity and functionali-
ty between PCs and a UNIX
host by integrating UNIX
and DOS into a transparent,
distributed processing sys-
tem; provides access to the
complete UNIX file system
with a DOS interface even if
the user is not familiar with
UNIX.

PC-Interface file service
is provided by software im-
plemented on both the PC and
the UNIX host server; fea-
tures transparent file access,
processor services, network
security, and VT100 terminal
emulation; available now.

Locus Computing Corp.,
3330 Ocean Park Blvd., Santa
Monica, CA 90405,
213-452-2435. Circle No. 271

High-Performance

VAX/VMS Networking Package

EXOS 10624; a high-per-
formance networking pack-
age for the VAX; uses Exce-
lan’s EXOS 304 intelligent
controller board, which is
based on Intel’s 80286 mi-
croprocessor and Excelan’s
TCP/IP software.

EXOS 10624 features sup-
port for multiple controller
boards, a tree-copy option
within FTP, remote com-
mand execution (RSH) to
hosts running an RSH server,
and support for large (up to
9-Kbyte) datagrams; $7,545.

Excelan Inc., 2180 Fortune
Dr., San Jose, CA 95131,
408-434-2226. Circle No. 272

NFS for WIN/TCP
Communication Software

NFS for WIN/TCP Re-
lease 1.1; an application ser-
vice for VAX/VMS that sim-
plifies the sharing of file
system resources in a net-
work consisting of multi-ven-
dor computer systems; per-
forms faster than the pre-
vious release.

NF'S for WIN/TCP allows
transparent file access
among VMS, MicroVMS,
UNIX, Ultrix, and MS-DOS
systems and gives users the
ability to cost-effectively con-
figure workstation systems;
$2,000; available now.

The Wollongong Group,
1129 San Antonio Rd., Palo

Alto, CA 94303, 415-962-7200.
Circle No. 273

Systems Security, Power
Conditioners/Supplies

Lightning Protector for DEC

And Standard RS-232 Terminals
Model 26-1, Model 26-2;

lightning and surge protec-

tion for DEC and RS-232 in-

terfaces, respectively, that is
designed to accommodate in-
duced transients caused by
lightning, as well as other
sources of transient pickup,
and provide a low impedance
path to the frame ground of
the equipment; the Model 26-
1 has a male DB-25 connector
as the input, exposed line, and
a female DB-25 for attaching
to the DEC terminal; on the
terminal side, pins 6, 8, and 20

are connected together.

The Model 26-2 is the
same except for the sexes of
the DB-25 connectors, which
conform to the industry stan-
dard; both are packaged in a
small plastic enclosure mea-
suring 2 x 2% x % in.; Model
26-1 and 26-2 are $45 in unit
quantities and $31.50 in 100-
piece quantities; available
now.

Telebyte Technology Inc.,

BA123 Enclosure Capabilities. .. Plus

() Supports 5% " and 8"
(Fujitsu, CDC,...) Peripherals

() Pedestal-Rackmount-
Table Top Packaging

() 750 Watts

With 75 Amps

of + 5VDC

m .
[T
O

(T

LT

SE102
System
Enclosure

Three powerful reasons to use Dyna Five system enclosures when configuring MicroVAX 11*
and Micro 11 (LSH1)* systems...call or write for the complete list.

Dyna Five Enclosures

Enclosure Backplane Peripherals Power
Model # Styling Slots Supported Watts
SE100 P/R/T BA23 8 Slots 5" &8" 360
SE101 R/T BA11 8 Slots 5%" 252
SE102 P/RIT BA123 12 Slots 5%” & 8" 750
PE100 P/R/T BA23 None 5%" & 8" 252
PE101 RIT BA11 None 5" 252
PE103 P/R/T Tray None 8” Fujitsu 396
P-Pedestal R-Rackmount T-Table Top

Also available from Dyna Five...
O Enclosures © Communications © Power Supplies © Backplanes © Q-Bus Expanders

If DEC doesn’t have it, call Dyna Five.

i dyﬁ@ﬂ

CORPORATION

A GRADCO SYSTEMS INC, COMPANY = 7 Morgan = Irvine, CA 92718
=———= (714) 770-2790 = FAX (714) 768-6939 = Telex 182736
swpzz DYNAFIVE LIMITED 39 Manasty Road * Orton Southgate » Peterborough
ﬂé Cambridgeshire PE2 OUP = England » 0733-236-515 = Telex 32879

*Trademarks of Digital Equipment Corporation
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ProMod Is...
The Complete
CASE Tool Set.

e Structured Analysis * PDL Editor
¢ Real Time Structured Design Aid * Ada Code Frame Generator
e Full Design Documentation ® Module Design Language

roMod. From requirements analysis to program code, ProMod gives you
the complete tool set for your software project.

Transformation logic ensures that consistency is carried forward from each
project phase to the next. Traceability options enable you to easily demon-
strate the connection of code modules to requirements, while automatically
generated documentation records current design information in each phase.

That’s why ProMod’s complete software lifecycle CASE modules are the best
choice for your software design.

For more information on why ProMod is the complete, automatic integrated
CASE system for your PC and VAX systems, call our toll-free numbers now.

Outside California: In California:

1-800-255-2689 ¢ 1-800-255-4310

23685 Birtcher Drive, Lake Forest, CA 92630

CIRCLE 423 ON READER CARD

Network DEC to UNIX?
(hat o Didit oLl Kol (ou!
TCP/IP Niiorking Stiate..

Did you know that most UNIX computers already support industry-standard TCP/IP
networking protocols? And that Process Software Corporation gives you TCP/IP net-
working solutions for more DEC operating systems than anybody?

For WUQRQX. RT-1, LAS, Aud TIX-Plws...

Network to UNIX using just our TCP/IP software and your standard DEC Ethernet
hardware on the UNIBUS, Q-bus, VAXBI, or the new MicroVAX 2000. And run concur-
rently with DECnet, LAT, or LAVC.

Duigued To Bougfit lfpa.

Say goodbye to special hardware, messy installation, and unneeded layers of soft-
ware. Our TCP/IP products are modular, efficient, and designed for the operating
system they run on. You benefit from ease of use, simple installation and virtually
no maintenance.

For Svny Applicilisu...

And we support the full range of popular TCP/IP applications, including FTP (File
Transfer), TELNET (Virtual Terminal), TCP, IP, and UDP programming interfaces,
and others.

You won't find a better lower-cost way to connect DEC to UNIX anywhere!

[WW? Call Process Software Corporation today.

PROCES\| /- 413-549-6994

N

35 Montague Road « PO Box 746 « Amherst, Massachusetts 01004

DEC, IAS, RSX, RT-11, UNIBUS, VAX, and VMS are Digital Equipment Corporation trademarks. Unix is an AT&T
trademark. Ethernet is a Xerox Corporation trademark. TSX-Plus is a S&H Computers trademark.

CIRCLE 424 ON READER CARD
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270 E. Pulaski Rd., Green-
lawn, NY 11740, 800-835-3298
or 516-423-3232 in NY.

Circle No. 274

Systems Software

Gompiler for VMS/UNIX/XENIX

Basmark BASIC Compil-
er; an IBM-PC BASIC- and
Microsoft QuickBASIC-com-
patible compiler for VMS/
UNIX/XENIX-based sys-
tems; features modular pro-
gramming, structured code,
and an interface to C.

Basmark BASIC Compiler
features separate module/
subroutine(s) compilation,
multiuser extensions, and the
ability to call C routines and
support for native floating-
point arithmetic.

Basmark Corp., 1717 E.
Ninth, Cleveland, OH 44114,
216-621-7650. Circle No. 275

Porting Kit for VAX UNIX

VAX Porting Kit; source
code for a full-featured UNIX
System V Release 3.1 derived
from the Release 3.1 source
code for the AT&T 3B2 com-
puter; runs existing System V
Release 2 VAX binaries unal-
tered and is customized for a
generic VAX configuration.

The VAX Porting Kit
comes with an HCR-devel-
oped Streams pseudo-device
driver allowing use of the
RF'S loop-back feature that
allows the simulation of the
higher levels of RFS within
one VAX; basic site license
$7,5600; additional sites
$2,000/CPU; corporate li-
cense $15,000.

HCR Corp., 130 Bloor St.
W., 10th FI., Toronto, Ontar-
io, Canada M5S 1N5,
416-922-1937. Circle No. 276

CICS Emulation for UNIX

UniTECS; a customer in-
formation control system
(CICS) emulation package for
computer systems running
UNIX; provides IBM compat-
ibility; supplements the
UNIX operating system to fa-
cilitate the development and
operation of transaction pro-
cessing systems.



Local, interactive 3D manipulation of mapping data captured on a Tektronix 4129.

Liquid Hydrogen Refueling Station

REFUELING STATION

The DI-3000 XPM graphics database excels at process modeling applications.

@ e

The 3D modeling capabilities of DI-3000 XPM are shown in this interactive drilling application

Using DI-3000 XPM, a turbine impeller is realistically rendered with local light source modeling.

Precision Visuals’ DI-3000 XPM"

Graphics Modeling and Simulation Tools for Your VAX

The Product

DI-3000 XPM™ is Precision Visuals' flagship
graphics tools product for creating 2D and 3D
graphics application programs ranging from
simple data display up to hierarchical graphics
data management, and hidden line removal.
DI-3000 XPM, which includes the powerful
DI-3000® package proven by use at over 2000
sites, provides complete FORTRAN-callable
subroutine tools for modeling and viewing.
Industry-acclaimed documentation, product
training, a HelpLine, and a team of Sales and
Technical Support Engineers help speed your
application development.

The User

DI-3000 and DI-3000 XPM are widely used sub-
routine libraries for developing engineering and
scientific applications. DI-3000 XPM program-
mers have 2D or 3D applications that require:
definition and repetitive use of graphics objects;
updating of these objects and changing their
relationships; changing spatial positioning, and
manipulating selected subcomponents.

The Environment

DI-3000 XPM is machine and device indepen-
dent, with initial support for the VAX/VMS
environments. In the DEC environment,

Precision Visuals’ products install automatically
as run-time shareable libraries, allowing run-time
selection of device drivers and efficient use of
machine resources. Over 100 graphics devices
are supported, including graphics terminals and
hardcopy devices from Tektronix, DEC, and HP,
as well as PostScript-supported laser printers.
Prices for DI-3000 XPM start at $5,500 on the
DEC MicroVAX GPX; license fees scale up and
down depending on CPU power.

The Features
DI-3000 XPM includes the entire DI-3000
2D/3D graphics subroutine library. For sophis-
ticated development tasks, the XPM extension
includes graphics data management based on
the PHIGS output model, hidden line process-
ing, and many extended primitives such as
rectangles, ellipses, arcs, spheres, extruded
polylines, extruded fill area sets, and solids
of revolution. Graphics structures can be built,
edited, and archived with or without images
appearing on a graphics device. Output can also
be displayed and rendered locally on Tektronix
41xx/42xx terminals by combining DI-3000 XPM
with Precision Visuals' AddSys-3000™ software.
DI-3000 XPM also supports a powerful name
set filtering option for controlling the display and
detectability of graphics picture components.
CIRCLE 425 ON READER CARD

DEC VAX, MicroVAX GPX, Tektronix, HP, PostScript, DI-3000 XPM, and DI-3000 are registered trademarks of Digital Equipment Corporation,
Tektronix Incorporated, Hewlett-Packard Corporation, Adobe Systems Incorporated, and Precision Visuals Incorporated, respectively

The Applications

DI-3000 XPM is a tool for programmers build-
ing design, simulation, process monitoring, and
other applications including: [] Transportation
or Communication Networks [] Simulation of
Flow Phenomena [] Manufacturing Simulation
[ Molecular Modeling [] 2D Layout [J Archi-
tectural Modeling [] Any Simulation Where 2D
or 3D Objects Change Based on Events. Less
complex applications can be fully addressed with
the basic DI-3000 package.

The Story

To get the full story on DI-3000 XPM, including
technical information and a complete list of sup-
ported systems and users,

Call Chris Logan at:

303/530-9000.

PrecisionVisuals’
Precision Visuals, Inc.

6260 Lookout Road

Boulder, Colorado 80301 USA

303/530-9000
Telex (RCA) 296428

Precision Visuals International

West Germany

Telephone: 49-69/6666 597 Telex: 17-6997150
United Kingdom

Telenhnna NAA27.7R171  Talav: Q9874&
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UniTECS can be used to |

develop and maintain appli-
cations running on main-
frames, to move existing ap-
plications from mainframes
to UNIX systems, or to devel-
op transaction processing ap-
plications using the available
pool of COBOL/CICS pro-
grammers; available now.
UniSoft Corp., 6121 Hollis
St., Emeryville, CA 94608,
415-420-6400. Circle No. 277

Applications

Development System

UserBase V. 3.2; an appli-
cations development system
that now fully supports RMS
fixed-length record file types,
RMS alternate keys, and
VAX native data types.

UserBase V. 3.2 provides
VAX users the ability to
quickly write reports or de-
velop multi-window screen

inquiries or updates from

their existing RMS files with-
out requiring programming
knowledge.

UserWare International
Inc, 2235 Meyers Ave., Es-
condido, CA 92025,
619-745-6006. Circle No. 278

C-Source Application Generator

Charm/The C-Source Ap-
plication Generator; an appli-
cation generator for UNIX

PART OF A GROWING
FAMILY OF HARDWARE

& SOFTWARE PRODUCTS
AVAILABLE WORLDWIDE
FROM:

R outputs high
quality, low cost 35 mm
presentation slides in
seconds. This fully
compatible PC product
gives you all the flexibility -
you need with instant
preview before printing.
Virtually all popular
CADD or business graphics
PC packages are compatible
with PFR including Lotus,
Symphony, Auto-CADD,
GDDM & ISSCO.

TURNYOUR PC INTO AHIGH RESOL
OUTPUTTING 35 MM SLIDES FOR UNDER $5000.

gég;%i \INT

'GRAPHICS WORKSTATION,

UNLOCKING POSSIBILITIES

3 Hutton Center Drive
Santa Ana, CA 92707
(714) 850-0390

fax (714) 850-0397

tix 650-3232859 MCI
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and DEC environments that
can automatically create
highly tailored application
programs with fully docu-
mented C source code as its
output.

Charm/The C-Source Ap-
plication Generator permits
the developer to visually cre-
ate an entire application
without writing a single line
of code; easily interfaces with
most popular databases.

WorldWide Data Corp., 39
Broadway, New York,

NY 10006, 718-438-2807.
Circle No. 279

Applications Software

Enhanced UNIX

Spreadsheet Package

Q-Cale Standard; an en-
hanced UNIX spreadsheet
package that features a Lotus
1-2-3 work-alike interface,
complete file compatibility
with 1-2-3 files, and more
flexible macros; features 94
financial, statistical, and
mathematical functions.

Q-Calc Standard’s option-
al graphics support package
allows users to produce a full
range of business graphics,
including bar, pie, line, XY,
and commodity graphs; up to
four graphs can be produced
on one page; $750-$4,000;
available now.

UniPress Software Inc.,
2025 Lincoln Hwy., Edison,
NJ 08817, 201-985-8000.

Circle No. 280

VAXstation-Based
Drawing Conversion Systems

Rave; a drawing conver-
sion system that automati-
cally converts, processes, and
transfers raster (scanned)
data from documents, draw-
ings, maps, and aperture
cards directly to CAD system
applications; all conversion
(raster to vector) is accom-
plished automatically in
batch mode for efficient utili-
zation of CPU resources and
to permit previously vector-
ized data to be edited simul-
taneously; compatible with
DEC VAX and MicroVAX
and IBM 4300 and 3000 series
computer systems.



Rave includes on-screen
raster or vector editing, unat-
tended automatic batch oper-
ation, OCR and graphic fea-
tures recognition, line-width
and solid-feature sensing,
layered-data raster tem-
plate retention, and symbol
insertion.

Scan-Graphics Inc., 700
Abbott Dr., Broomall, PA
19008-4373, 800-648-SCAN or
215-328-1040 in PA.

Circle No. 281

Cables, Test Devices,

Furniture, Miscellaneous

SCSI Benchmark

SCSI Benchmark; allows
users to measure access time,
throughput rate, and over-
head time of computer pe-
ripherals using the Small
Computer Systems Interface
(SCSI); configures, formats,
handles defect management,
and reports errors in English
during the testing of SCSI
peripherals.

SCSI Benchmark can be
used to measure and test the
performance of ESDI, ST-
412, and SMD peripherals by
using commercially available
SCSI bridge controllers; per-
formance results and defect
lists may be printed, or stored
on any DOS formatted media;
$1,200; available now.

1/0 Xel Inc., 1556 Halford
Ave., Ste. 316, Santa Clara,
CA 95051, 408-296-5200.

Circle No. 282
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CIRCLE 426 ON READER CARD

STATEMENT OF OWNERSHIZ MANAGEMENT AND CIRCULATION

PowerStation”

A Complete VT220 / VT240 Work Station
Upgrade for the IBM PC/XT/AT and PS/2

“You’ll never know
you are not using

a real DEC terminal
unless you take
advantage of the
many extended

features.”

EGAmate™ $39

Daughterboard option for 132 columns on most
PowerStation™ 240 $435 standard EGA adaptors.
VT240 style keyboard and ZSTEM VT240 Emulation Software PS220/2 $19
ZSTEM pc™ - VT240 Emulator  Emulation Software only. $295  Keyboard adaptor cable for PS200 on PS/2 systems.
VT240/241 Emulation software with all the features of ZSTEM V1220 plus ZSTEMpc™-4014 Emulator $99
ZSTEM 4014 and REGIS graphics. Use with ZSTEM VT100, VT220, or stand-alone
PowerStation™ 220 $289 Interactive zoom and pan. Save/recall images from

disk. Keypad, mouse, digitizer, printer, plotter, and
TIFF support. 4100 color and line style color mapping
640 x 400 and 640 x 480 on some adaptor/monitors
ZSTEMpc™-VT100 Emulator $99
High performance COLOR VT100. True double
high/wide, smooth scrolling. ISO and attribute
mapped color. XMODEM and KERMIT, softkey/MAC-
ROS, DOS access

VT220 style keyboard and ZSTEM V1220 emulation Software.
ZSTEMpc™-VT220 Emulator  Emulation Software only. $1
All the features of ZSTEM VT100 plus 8-bit mode, downloadable fonts,
user defined keys, full national/multi-national modes. Extended macros-
/script language. True 132 columns on Hercules, VGAs, Super EGAs, and
standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line
support on EGAs. Enhanced keyboard support. Ungermann Bass Net/One
support

KEA Systems Ltd.
#412 - 2150 West Broadway, Vancouver, B.C. Canada V6K 4L9
Support (604) 732-7411 TELEX 04-352848 VCR FAX (604) 732-0715

Order Desk (800) 663-8702 Toll Free
30 day money back guarantee AMEX/MC/VISA

CIRCLE 427 ON READER CARD
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P“P PEHSPEBTIVE . HT'II by Milton Campbell

Considered by many to be obsolete and a thing of
the past, RT-11 continues to evolve with TSX-Plus

V. 6.3 and a proposed TSX-32 for the VAX

new version (V. 6.3) of TSX-
Plus should be hitting the deal- :
ers as you read this. Speed im- :

provements in several of the
memory management emula-
tion traps (EMTs or system calls) are
the most significant changes in the new

V. 6.3 release. S&H Computer Systems :
: new versions of the languages.
method of mapping shared runtime :

has implemented an additional, faster

systems to a program. Shared runtime
systems are a shared memory mecha-
nism somewhat similar to, but older
than, the shared global regions avail-

supports shared global regions, shared
runtime systems are used to reduce
memory demands of programs written

in COBOL-Plus (from S&H) and DBL : ment directives should see a substan- :
: tial speed improvement. These EMTs :
With TSX-Plus V. 6.3, your program : are used extensively by both FOR- :
: TRAN-V and -77 in virtual array pro- :
: cessing. The remap time is a major :
: overhead component when using virtu- : those who are pushing for a VAX/RT
i al arrays, so the remap speed improve- :
: ment should be evident to all with pro- :
: grams using virtual arrays. :
than each time the actual mapping of :
: EMT is in programs using virtual over-
: lays. Virtual overlays are already sub-
: stantially faster to use than disk over-
: lays because it is necessary only to
: change your program’s memory map,
: rather than read the overlay from disk.
: The improved speed of the MAP direc-
: tive will make the difference between
: overlay types even greater.

The new V. 6.3 of TSX-Plus provides :
i a number of other improvements, as
: well as the usual problem fixes. The
: most noticeable improvement is the
: provision of a large recall buffer for the :
: single line editor. In the previous V. 6.2,
: the single line editor retained the last
: three commands, which could be ac-
: cessed by using the up-arrow key. V. 6.3
: has a recall buffer of 300 bytes so, for
: most commands, the number of stored
: commands will at least double. A new :
: keyboard command, RECALL, has been :

of TSX-Plus. The increased speed is : added to allow recall of previous com- :

(from DISC) languages.

can predefine a number of different
map descriptions into shared runtime
systems using a new EMT. Error check-
ing and necessary mapping computa-
tions are performed by TSX-Plus when
processing this definition EMT, rather

the program’s address space to the run-
time system occurs. Actual mapping
occurs when the program executes a
TRAP 1 instruction with the map de-
scription number in RO. The claim is
that the resulting map change is 10
times faster than previous methods.
New versions of COBOL-Plus and
DBL are required if they are to take ad-

vantage of this fast-map capability. :

COBOL-Plus V. 6.3 and DBL V. 4.17 will
support the new map change procedure.
Programs not using the predefinition
EMT could use the TRAP instruction
for other purposes. Since the TRAP is
used by both FORTRAN-IV and FOR-
TRAN-77 for internal error processing,
this new directive cannot easily be used
with FORTRAN programs.

Also, the standard EMT used to map
a shared runtime system to a job has
been substantially speeded up in V. 6.3
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more than 20% greater in EMT pro- :
cessing and provides a performance :
improvement to any program using :
: shared runtime systems without re- :
: quiring program changes. Thus, CO- :
: BOL-Plus and DBL users will see some :
. performance improvement with V. 6.3 : ing system for the VAX (other than
of TSX-Plus even before upgrading to : VMS), there is one bright spot. As pre-
: viously reported, DEC has made it clear
In addition to more efficient shared : that VAX/VMS and VAXELN are its
: runtime systems, S&H has speeded up :
: the processing of the MAP directive :
: that is used to change the mapping of :
: program address space to physical i an RT-11-flavored system for the VAX.
able in RT-11. While TSX-Plus also : memory. The processing time of the :
: predefinition EMT in V. 6.3 has been :
cut in half, so programs using RT- : The October 1987 issue of the S&H Sup-
: 11XM-compatible memory manage- :
. tures that S&H is considering for TSX-

Another common use of the MAP

mands—by number or beginning string
match. All commands in the recall buff-
er can also be displayed. Of course, the
up-arrow key can still be used to access
previous commands.

On the subject of a real-time operat-

answer to the real-time market. Sever-
al third-party software companies
have, in the past, considered producing

It appears that the only surviving ef-
fort is that of S&H to produce TSX-32.

port Bulletin discussed some of the fea-

32. It is by no means a product an-
nouncement, but the description in the
Bulletin is a good sign that TSX-32is a
real possibility. While not exactly what

desire, TSX-32 may fill in a big part of
the real-time operating system gap.
TSX-32 may well be more of a com-

: petitor to UNIX and its clones than to
: VMS. While TSX-32 is not intended to
: be a UNIX clone (thank goodness), it is
: likely that TSX-32 will also impact the
: UNIX market. With sufficient applica-
: tion products available, TSX-32 could
: do well in the UNIX arena. Currently,
: TSX-Plus enables the PDP-11 to per-
: form admirably; a similar efficiency in
: the 32-bit arena would be a strong sell-
:ing point. A less complex operating
: system with resultant lower learning
: curve will also be a marketing advan-
: tage against UNIX.

Assuming TSX-32 comes to fruition

: (which seems likely), it will provide an
: option to those needing a small real-
: time system for the VAX. Support of
: other 32-bit processors would be an
: added bonus. TSX-32 appears to have a
: future as a reasonable choice .

Milton Campbell is a Hardcopy
columnist.



BlliY e SEI.L. o« TRADE

MINI MART

B e
G/“GRAPHZZO"‘

generates business and
presentation graphics on your
VT220 and compatibles without
additional hardware!

* Pie charts * Clustered  + Also outputs to
* Line graphs bar charts* file or printer
+ Bar charts* « Stacked » Harticoally
* Histograms*  bar charts* and Vertically
Micro-VAX* VAX® 8000
and VAX-11¢ Series
$798. $1495.

CALL (408) 734-9511
WILLIAM A. PEDERSEN AND ASSOCIATES
1037 N. FAIR OAKS AVE. « SUNNYVALE, CA 94089

VAX" s a registered trademark of Digital Equipment Corporation

CIRCLE 376 ON READER CARD

MEADOWLARK
N& ENTERPRISES
= 37 High Street

Danvers, MA 01923

We need to buy your excess
DEC equipment
now!

VAX & PDP-11

Turn your unwanted
computer equipment
into cash!

v~ Large inventory
+~ Immediate availability
v~ Super Prices

617-777-4666 000=-

800-DEC-DLER

FAX# 617-777-8433
CIRCLE 379 ON READER CARD

Tape Drive

or
Tape Share?

Easily connect several CPUs to 1
tape drive. Or several tape drives.
Please call for our brochure.

(415) 969 - 5109

EARIN

CIRCLE 377 ON READER CARD

VAX RENTALS

MICROVAX Il
VAX 700 SERIES
VAX 8000 SERIES
Systems & Peripherals
e Fast Turnaround
¢ Dependable Products

e Upgrade/Add-On Flexibility
* Purchase Option Available

67 EAST EVELYN AVE.
MT. VIEW, CA 94041
Al(s)S)OJC) 1)(A)T€]S)nc.

3 Months ¢ 6 Months » 12 Months
BROOKVALE ASSOCIATES

ddo Digital Dealers Association
CIRCLE 380 ON READER CARD

EAST COAST WEST COAST
(516) 273-7777 (206) 392-9878

miniMAX™
Data Storage Subsystem

Minimal size with Maximum

capacity

using
525"
devices

2.3 Gigabytes

EARKINS

» Compatible with Q-bus,

Unibus, PC-bus

* VMS, UNIX, PS-DOS, RSTS

Systems supported

* Rewrittable / Removable

Magnetic Media

67 EAST EVELYN AVE.
MT. VIEW, CA S4041
Als)(s)olc) 1)ATIE]Snc.

415-969-5109
CIRCLE 378 ON READER CARD

ERROR DETECTION & CORRECTION

Ci-PMI-EDC
Micro 11/73, 11/83 4MB Quad Wide PMI

CIl-QBUS-EDC
4MB Dual Width for 11/23+, 11/73 and MicroVAX |

CI-MIV8-EDC
8MB EDC Quad Wide MicroVAX Il

800-468-0736

FAX No. (809) 876-6140

1
-
‘l Chrislin Industries Caribe, Inc.

P.O. Box 1657, Canovanas, PR 00629
QBUS, PMI, Microvax | & Il are trademarks
of Digital Equipment Corporation

CIRCLE 418 ON READER CARD
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NEW/USED EQUIPMENT

we Rent
VAX Systems

m Short term rentals on systems and peripherals
m Purchase accruals

m Sales of new and used equipment

= DEC maintenance guaranteed

m Fixed price freight/installation packages
available

Selling and Leasing Computers for 20 Years
ACS\ Equipment Corporation

26319 1-45 North
The Woodlands, TX 77380
713-363-9126

DEC X BEST
DEALS

VAX ¢ UNIBUS « Q-BUS
BUYING eLEASING * SELLING

CALL 305-771-7600

FREE

To DEC Users
Subscription to “DEC-BEST DEALS"
our quarterly catalog packed with
hundreds of great values on DEC
equipment from small options to full
systems, Q-BUS through VAX.

Call today for your copy--or mark
your business card ""BEST DEALS"

and mail today.
Y

o maamimes CIRCLE 384 ON READER CARD

datoware 1500 Northwest 62nd Street
Suite 512

Fort Lauderdale, FL 33309
lﬂCOprf@T@d Telephone 30677717600

Dealers in computer equipment since 1974.

CIRCLE 383 ON READER CARD

FEET - PUBLIC NOTICEn! M
BOSTON BOARDS & SYSTEMS, INC.

i lﬂ [" [ New Location Larger Facility 1
flL ; '“4‘,11‘ l l““
' éoston Board;

55 Rear Main Street, Kingston, MA 02364
Make One More Call: Ask For Sales!!

Boston Boards
S 617-747-6222

. &
Systeims Our Guarantee Is Our Reputation Sisterns
CPUs  DRIVES COMMUNICATIONS
e 3 MILLION + “pysinventory
VAX TUTS DECSERVER CABLEéb]QO OFF DIGITAL LSy
C )
MICROs TUSI CABLES PUs!! CALL TODAY1

e SYSTEMS & PERIPHERALS
HARDWARE ¢ SOFTWARE e FULL SYSTEM INTEGRATION
INSTALLED o MAINTAINED o COMPATIBLES

WE ALSO BUY NEW & USED E
EXCESS *DEC INVENTORY mm: Ivrnotucts,
ERAARAN "™ "7 crcie sus onseaven caro_owta s ¢ egsires vasoman SE’??'I?LE@T?P* C.."E’i’i‘.”fm

118 HARDCOPY/January 1988

KENNEDY

@@ X 4




NEW/USED EQUIPMENT

Data 3 offers
an engineering degree
with every system

At data 3 we have fully
trained, experienced engi-
neers supporting our sales
staff and servicing our
equipment. Our engineers
fully test each piece of
equipment, and insure = =
proper and careful packing
before any equipment is
shipped. With extensive in-
ventory immediately avail-

able, we are ready to han-

dle any computer, teleco-
mmunications or Point of data 3 computer corporation
Sale need you may have. Normandale Lake Office Park
From buying and selling 8400 Normandale Lake Blvd.
unused or refurbished Bloomington, MN 55437
equipment to configuring a
system specific to your
company needs, we offer
the support you deserve.
All systems upgrades im-
mediately available.

g COLR OOO®:...  zmm NTDA

CIRCLE 386 ON READER CARD

4 2

Wl

Call: 612-896-1400
1-800-328-0004

IBM - DEC - WANG - AT&T - NCR
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NEW/USED EQUIPMENT

COMPUTERS & PERIPHERALS
IN STOCK PROMPT DELIVERY

NEW & USED

puy CSHEOBED g,

SYSTEMS « MODULES
PERIPHERALS
VAX » Q-BUS
UNIBUS

COMPETITVE PRICING — CALL TODAY

617-547-4005 . 800-892-9230

FAx(617) 354-1417 T1eLex 374-8460

LET US QUOTE YOU oy
ON ALL OF YOUR DEC NEEDS OO AL o

ELI HEFFRON
& Sons inc.

139 HAMPSHIRE ST., CAMBRIDGE,
MASSACHUSETTS 02139 U.S.A.

CIRCLE 387 ON READER CARD

VAX SYSTEMS

AND OPTIONS

8000 Series 11/785, 11/780, 11/750, 11/730
MICROVAX Il and PDP 11 Systems

SELECTED ITEMS, NEW & USED

Vax 8530 (SV8SEEB-EL) . . .CALL
VAX 11/750 FCC Ultrix .. .CALL
VAX 11/750 FCC Unused OFFER
VAX 11/785 FCC $65.000

MS750-CA
DHUT1Bw/cab. kit, unused$3,100  MICROVAX Il 02, Q3
DELUA w/cab. kit $2900 RD54 Equiv (maxtor) ... $2,700
DEUNA w/cab. kit ... .. $2.200
DEQNA w/cab. kit $1,700
DELNI-AA

DFMO4-AC ' WANT TO BUY:

DMF32-LP . |
ALL VAX Systems & Options

NATIONAL DATA
SYSTEMS, INC.

299 Market St. Saddle Brook, NJ 07662 ddo

201-843-5300  FAX: 201-843-0216

CIRCLE 389 ON READER CARD
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$JCash Paid Now $
—WANTED—

RA 81 Disk Drives
8000 Series Systems
Microvax Il Systems

— New or Used —

DATALEASE

N )

We are U.S. Leasing Corporation, the nation’s
oldest and largest independent lessor of business
equipment, and we do more than lease.

. We sell new and off-lease DEC equipment.

. Call us with your equipment needs—complete
configurations or simple add-ons. - We offer excellent
service and competitive prices.

VAX - MICROVAX - PDP11
DEC W/P + TERMINALS - PERIPHERALS

~ Special: VAX 8530

Buy « Sell « Lease -« Trade
* COMPLETE SYSTEM INTEGRATION »
Call415/627-9682

415/627-9664
Fax:415/627-4313
733 Front Street

San Francisco, CA e
sizo OO,

LEASING CIRCLE 390 ON READER CARD




NEW/USED EQUIPMENT

Imagine Buying New Equipment
at Used Prices!

DEC DISKS
and
TAPE

DEC PRINTERS

DEC MEMORY

-_— -
DEC -
OMMUNICATION = = - DEC
and - wm - TERMINALS
NETWORKING — — -
pi = = a

KIMBERLY ELECTRONICS

800-843-4009

In NJ 201-387-0872

140 Route 17 North
Suite 210
Paramus, NJ 07652

u-':-(:au)|w|

DEC SYSTEMS

DECLCYLES

MV 11
COMPATIBLE
MEMORY

VAX CLUSTER
HARDWARE

CONTROLLERS

EMULEX

CONTROLLERS
and

COMMUNICATIONS

CIPHER TAPES
& SUBSYSTEMS

FUJITSU DISK
and
SUBSYSTEMS

# Warranty (#” Customer Service (#” Compatibility (#” Immediate Delivery
Call us for our latest prices on Digital, Fujitsu, Emulex, National Semi, Cipher and ask for our new catalog.

Call Kimberly where what you imagine can become a reality!

DEC and VAX are Trademarks of Digital Equipment Corp. CIRCLE 391 ON READER CARD
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NEW/USED EQUIPMENT

CIRCLE 393 ON READER CARD
Runs on IBM PC, XT, AT, PS/2 and Compatibles

Trademarks: V1102, V1220 — Digital Equipment; IBM PC, XT — IBM Corp; Hercules — Hercules Computer Technology, Tektronix — Tektronics Inc

ou
e that ¥
insuranc® itn @
\W's \/OU\'-\(\\g puU \nes.sn he
are 99 e dea'®’ 1 ce
yepU" bEC V\(e‘ps
(
Uil DS s
’ c\alio os o 19
A ed \n 82 rormote
toren ciatio it in ine
os;@c 1 d ngéw are
18\l nar
secon 1 OCIATION
for Mmore matkel _ (grs ASS

: DEALESS St
,\ nﬁO‘mf“Ogs?»?' DIGITAL 107 S Main

(3A3) AT suite 290(3 W 48118
CIRCLE 394 ON READER CARD CN€'5%"

M R I COMPUTERS

Performance Enhancement Products
USI/HSR
PEP-70
PDPII-SEP

NEW AND USED
DEC* EQUIPMENT

Buy e Sell e Lease

1520 N.W. 65th Avenue, Suite 2
Ft. Lauderdale, FL 33313

1(800) 992-6340
In FL (305) 587-7464

CIRCLE 396 ON READER CARD

CASH

PAID NOW

We will buy your new or used DEC*
8000 series CPU, MicroVAX Il and
related peripheral equipment

DATALEASE

Call Debbie 714-632-6986

7 Y:‘# g

CIRCLE 397 ON READER CARD
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NEW/USED FQUIPMENT

DEC* DEPOT REPAIR ¢ DEC* SERVIGE TRAINING
DEC* SPARE PARTS

‘.\0"‘ -1-YEAR WARRANTY ONALL EQUIPMENT SALES & REPAIRS - 4’0,,,

= e 11 YEARS IN THE DEC* BUSINESS

e PDP 8 TO VAX, AND PERIPHERALS COVERAGE

e 5 DAY STANDARD TURNAROUND ON REPAIRS

e OPTIONAL 24 HR. EMERGENCY REPAIR

e ADVANCE SWAP/EXCHANGE PROGRAM
LEASING OR RENTALS

® FLAT RATE REPAIR PRICES/VOLUME DISCOUNTS
e UPGRADES AND ECOs AT NO ADDITIONAL COST
e TRAINING, AT YOUR FACILITY OR ESS’s

e AN INVENTORY IN EXCESS OF 100,000 ITEMS
SAME DAY SHIPMENTS ON PURCHASES
OPTIONAL 24/7 COVERAGE

e PERSONALIZED SERVICE/COMPETITIVE PRICES

we¥ - cDCt DEPOT REPAIR & SPARES - Yo,

CALL US FOR QUOTES
REPAIRS/BUYING/SELLING/

—-NnO00O =SOr
MO —<<2OmMwm -{ N D>

W-HO0COO0OIXT <—--—-Im">CO

F ELECTRONIC RENTING/TRAINING/LEASING
AT SERVICE |
A Bell Atlantic’ Company FAX: 414-255-5418
= TELEX: 260183
N92 W14612 Anthony Ave. ESS LTD MEFS
Menomonee Falls, WI 53051
is CIRCLE 395 ON READER CARD OOQ ceaeme

Your Answer for DEC* Repairs & Spares Ml S e




THINKING OF

BUYING OR LEASING
DEC* EQUIPMENT?
THINK DATALEASE

VAX 11/ 750
VAX 11/780

M/C,q
Ol /
C RA81

Datalease can develop
a custom system &
financial package

to fit your system
requirements.
Whether you plan
to purchase or
lease, the savings
can't be beat.

_——
= S
-

\‘

————

[

i

DATALEASE

1061 S. Melrose, Placentia, CA 92670

FAX (714) 632-9248
*Registered Trademark of Digital Equipment Corp.

CIRCLE 398 ON READER CARD
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M R l COMPUTERS
PEP - 70!

JOIN THE NEW GENERATION
OF PDP 11/70 USERS

IMAGINE!

« 5X MEMORY SPEED
« STATE-OF-THE-ART DISK CAPACITY
- FASTER USER RESPONSE TIMES
« SMALLER FOOTPRINT AND MAINTENANCE $
+ A SIMPLE "'PLUG AND PLAY'' UPGRADE
NOW PINCH YOURSELF — IT'S REAL!

—

THE PDP 11/70 PERFORMANCE ENHANCEMENT PACKAGE

The PEP-70 will renew your well- Now you can throw away the Call or Write
founded belief in the PDP 11/70.  harness and un-bridle its raw

You always knew that it was the  power. Your software applica- 7
finest communications system  tionsare secured and you can be MRI COMPL

'TERS
ever produced by DEC. Its hor-  assured of applause from your 1520 N.W. 65th Averue, Suite 2
sepower was harnessed only by users. Shine in the glow of the Ft. Lauderdale, FL 33313

its memory speed. PEP-70 generation. 800-992-6340

In Fla.: 305/587-7464




NEW/USED EQUIPMENT

DEC NEW YEAR BARGAINS

MEMORIES IEIDIPO = ik vl sisss ieis bl Bl $3,900
ME20-M o v o sis s oos sk 58 ot : VAX 11/785 Modules . . s ee Gl
MS11-KE VAX 730 CPU Kit. . .. .. ..$4,400
MS11-LD VAX 8600 Modules . ......... . CALL
MS11-MB ... ... VAX 8800 Modules ............ CcALL
MS86-BA . 4AKAB5-AA . ....$89,900
MS630-AA . . ... 4AKS6-AA . . ...$94,000
MS630-BA .. 4AKAB8-AA . $117,900
MS630-BB .. GAKAB65-AA . ............. $117,000
MS780-FD ..
MS780-DA
MSV11-DC .. ... 861-UP/AA
NEVT1 DB ADI1-K.......
S e ADV11-A ...
b L 4A-FP785-AA . . % e
R e (& * BOVAT A S 7t st S
PDP11/05Mem .. ............ ol PEIEM. oo v s S
DLVI1-F ......
DMC11-MA .
MISC. DMF32-M ...
DMV11-N ...

BRVIAA 5 505 o v oo sies Gid va
H7140-AA Power Supply . ...
H740D Power Supply . ...
H744 Power Supply. .. ... R ¢
H745 Power Supply. ............
Infotron 480-4 MUX ... ........

DMZ32-Module . ..

BUTT MZB22: . oivis ovsoisi o $720

EASERE .%o o scainaiia sxaad & :
P R R o
MBVIRRN .0 s vmnss 3
Tektronix 4631 Copier . .. . | 2 o € 1 OISR REP  CRE SLN .$1,300
e B e S PR o oo s ehioaie ey B 4 $16,500
DISKS
RB730 Controller M8388 ... ... $925
RICORIGRE T 2 A s s45 2 3
RICOBIGDIE L 2ot st leathosa et s240 HTEALAA MMUGHID ..« it
RL11 Controller Module . ....... $695 KU 7EDWCS """""""" 2980
:;‘s:‘ai""‘m"‘" """"""" $195 0002 11/750 CPU Board. . . . . . $1,400
5 ¥ L0003 11/750 CPU Board. . . . .. $1,700
RX02-PA L0004 Unibus Interface . . . . . ...$1,900
RXV21 Controller ............. 8125 L0005 11/750 CPU Board s475
L0006 Diagnostic Module . 52,000
L0007 Massbus Adaptor, RH750 $1,200
CRUBOARDS L0011 750 Controller .......... s475
VIZDZRDEIF . coce siisies ominiins » $230 L0100 . $3.600
11/23+ CPU Board KDF11-B . ... $650 10101 Ve el
11/24 KDF11-UA ....... . $425 9102 _i
11/34A CPU Set KD11-EA . . . . .. $750 L0104 ..
F1007 . o A > L0105 S
F1008 . . BOADEVAL, £ 5t wcvee ol o il $3,550
$1008 . ;.. ;o ST L0109 ........
KA820 AA .. L0224 ... o)
KD11-HA ... L0230 .. el e ey 528,000
KMC11-B ... g U0REN - 505,508 o iy 1o 526,000
3G i & S 0 L b N T | $450 LP11Interface ... T
& 1l B B o7 - (AN S Y $725 TMB 11 Tape Comvoi TwEan $675
TS11-AA i " $2,495
G E I 119 The Great Road rnahd
Bedford, MA 01730 e
INCORPORATED
5 s
(617) 275-6800 Immediate Delivery

L A. Branch 800-331-6140
In L A. (504) 641-6140 CIRCLE 401 ON READER CARD

WIN FREE PRIZES

By purchasing $25.000 of DEC* equipment
within a one month period you WIN a
* 27" SONY COLOR TV *
(or a $1.000 Equipment Credit)
o
By purchasing $50.000 of DEC* equipment
within a two month period you WIN a
= TRIP FOR TWO TO LAS VEGAS *
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COMPUTERS REACH
OUT AND ‘TOUCH’
SOMEONE

DISK STORAGE
GETS SMALLER AND
MORE PORTABLE

.............................

NEWEST SERVER
WHIPS WOES AND
MAKES SLOTS
PAYOFF

UNIX—IT MAY BE
REAL, JUST LOOK
AT THE VERSIONS

.............................

MAC AND VAX
TALK SQL

US STOP

If you harbor a fear of George Orwell’s 1984, it may be well-founded. It appears
that several credit card firms, banks, and, we are told, the IRS are beginning to use
computers to automatically call you if your account is in arrears. The computer
searches your file for the phone number(s) and makes the call. It keeps trying until
someone is reached, at which time a synthesized voice puts the touch on you. Now we at
Hardcopy are reasonably sure these computers are probably big and blue, since Ken
Olsen would never let his computers take on a Simon Legree attitude.

While some companies are making disk drives that pack gigabytes of data onto
5.25- and 8-in. spindles, others are looking at the cther end of the spectrum. For
example, Brier Technology (San Jose, CA) and Irwin Magnetics Inc. (Ann Arbor, MI)
are developing a 20-Mbyte, 3.5-in. flexible disk drive that uses standard 600 Oe media,
with prewritten servo, and has a 35 ms average access time. This drive is a compelling
add-in for portable systems. Similarly, start-up Prairie Tech (Longmont, CO), founded
by Terry Johnson, the founder and former president of Miniscribe Corp. (Longmont,
CO), is expected to introduce a 2.8-in. Winchester in the 20- to 40-Mbyte range some
time in the second quarter of this year. However, James Moorehouse, acting president
and head of Engineering at Prairie Tech, isn’t that anxious to talk about the product:
“If we were developing a product like that,” he said, “we probably would only announce
it after it was used in a product.”

The troubles you're having with your DECserver 500 may soon be over. Owners of
networked VAXes and VA Xclusters will appreciate a multifunctional communications
server developed by Xyplex Inc. (Concord, MA). The MA Xserver 5000, planned for
introduction later this month, connects VAXes to VMS, Ultrix, and TCP/IP Telnet
devices, and supports connections to wide-area satellite and T1 networks. Unlike the
DECserver 500 with eight add-in slots, Xyplex adds an extra payoff with 16 slots that
allow cards to be removed or added without a system shutdown. Moreover, the
company claims that the MA Xserver can support 480 sessions as opposed to DEC’s 256
for about two thirds the price.

DEC and Apple Computer Inc. (Cupertino, CA) are preparing to ship new versions
of AT&T’s UNIX System V operating system. That may not sound like news since
every day brings a new version of Ma Bell’s O/S. But, apparently, Apple’s AU/X UNIX
operating system for the Macintosh is reportedly not close to completion. You can
probably expect this version to be an interim offering with the “real thing” coming
later. Similarly, DEC’s boss, Ken Olsen, announced that they have a top team working
on Ultrix System V. Naturally Olsen claims DEC’s software will be better than
AT&T’s, and DEC insiders say it is the foundation of DEC’s bid for a huge U.S. Air
Force contract. This contract, however, may end up being a real shoot-out. IBM and
Microsoft are also readying a bid and the operating system is expected to be the next
generation of OS/2. It will be interesting to see who emerges as Top Gun.

..........................................................................................

In cooperation with Gnosis n.v. (Brussels, Belgium), Alisa Systems (Pasadena, CA)
has developed the capability to access Oracle databases on the VAX from a Macintosh.
Sequelink uses standard Structured Query Language (SQL) to permit programs on the
Macintosh to remotely query, update, create, and manage Oracle database tables on
the VAX. continued on page 130
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continued from page 129

SPEEDY UTILITY
ACCELERATES VAX
THROUGHPUT, BUT
DEVELOPER IS
TRYING TO PUT ON
THE BRAKES

.............................

NEWEST SCSI HOST
ADAPTER PUTS
RANDOM LINKS
WITH SEQUENTIAL
EASE ON Q-BUS
AND UNIBUS
ARCHITECTURES

QUIT USING WHIPS

.............................

VAXING AROUND
WITH A MOUSE

CPU-BOUND PDP-
11/70s SET FREE
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B us Stop

.......................................................................................................................

Raxco Inec. (Rockville, MD), the people who have made a name for themselves with
VAX disk utilities, have developed a new VMS utility called VAST (VAX acceleration
software technology) that constantly adjusts system and per-process parameters with
dynamic tuning bursts. The notion behind the utility is to accelerate system
throughput on the mighty VAXes, which the company claims can be boosted by as
much as 100% . Apparently the utility must be good, since the company has reason to
believe the controlling algorithms that use heuristic artificial intelligence techniques
are at risk. Therefore, they are seeking patent protection—a real first for VMS-based
software.

..........................................................................................

Taking advantage of the ability of SCSI to handle multiple and diverse devices, TD
Systems Inc.’s (Lowell, MA) Viking/QDT and UDT for Q-bus and Unibus systems
supports both MSCP and TMSCP for approximately $2,000. The adapters are the first
to support both random and sequential devices on the same string. The adapters
caught TD’s competitors, DILOG and Emulex, slightly off guard, the latter having
made significant contributions to SCSI development in general. At Hardcopy we
believe this clearly shows that there is a market for combining magnetic disks, tape,
and optical disks all in the same configuration.

..........................................................................................

WordPerfect’s (Provo, UT) announcement that it has Data Set Access Block
(DSAB)-level integration with DEC’s All-In-1 should be good news for users of both
products. No longer locked into using WPS Plus, users get the benefit of multiple
editors and don’t need to learn two word processing packages in order to do their jobs.

Integration of All-In-1 with WordPerfect is accomplished by relinking All-In-1, a
procedure that makes WordPerfect part of the package and allows it to replace WPS
Plus or other editors in All-In-1. System managers can set and change the default
editor used by All-In-1 at will, allowing WordPerfeect and WPS Plus to be used on the
same All-In-1 system at the same time.

Users already familiar with WordPerfect will have a shorter learning curve for All-
In-1. They only need learn one set of software commands, and document conversion is
handled automatically by the system.

Apple Computer Inc. (Cupertino, CA) tells us that technical and nontechnical users
alike will be up and running on a Macintosh within minutes of opening the packing
box. And now, Eurosoft International Inc. (Saratoga, CA) tells us that the same is true
for VAX—if you use a Mac.

The company’s MacNIX/Net for UNIX-based VAXes and the soon-to-be-available
Makeasy for VMS systems put all the operating system commands and functions on
the Mac desk top. The company claims that any VAX user, by mousing around with
pull-down menus and icons, can be an ace on DEC’s wonder-child machine in less time
than it takes to say “Macintosh-to-DEC.”

..........................................................................................

From Digital Data Systems Inc. (Plantation, FL) and Setasi Research and
Development (Hollywood, FL) comes yet another PDP upgrade that nearly doubles the
performance of PDP-11/70 systems. Unibus and Massbus throughput is increased, and
the companies claim that CPU throughput is improved a whopping 40%. The
PEP70 is basically an extremely high-speed memory board that achieves its startling
performance gains via an algorithm that anticipates what memory locations will be
requested next, and has them ready.
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€QD200 CDU700

“Q-('ardl“". On-Board Q-Bus Disk Subsystem

T el e

High-Speed ESDI Controller
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CQD300

“U-Card""”, On-Board Unibus Disk Subsystem
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MSCP Compatible Controllers and Subsystems For
MicroVAX, MicroPDP-11, LSI-11, PDPi { (i

CQD100 (Q-Bus), CDU600 (Unibus) —

A cost effective disk subsystem that consists of on-board
3% inch drive(s) and an MSCP compatible controller.

Formatted Capacity: 20MB-140MB/drive.
CQD200 (Q-Bus), CDU700 (Unibus) —

An intelligent SCSI host adapter that offers the best

solution to bridging DEC MSCP protocol and SCSI
optical, magnetic disk and tape products.

rs feature a user-friendly

natting and configuration ., — — INc

CQD300 (Q-Bus) —

A high performance dual wide MSCP disk controller
that interfaces up to two ESDI drives with 15MHz
transfer rate.

CQD50 (Q-Bus) —

A low cost dual wide MSCP disk controller that
interfaces up to two ST506 drives.

For more information or to order call:

TECHNOLOGY: 1-800-4-CMD-TEC

(1-800-426-3832)

3851 South Main Street ® Santa Ana, California 92707 * (714) 549-4422 » FAX: (714) 549-4468

DEC, MSCP, MicroVAX, MicroPDP-11, LSI-11, PDP-11, Q-Bus, Unibus are tradem:

s of Digital Equipment Corporation. Q-Card, U-Card are trademarks of CMD Technology, Inc




" Readers Endorse Clearpoint’s Designer’s Guide

“A good refresher text for
highly technical
professionals, as well as an
excellent introduction for
the broader requirements
of technicians and
purchasing departments.”
R.B. Guppy

Senior Electrical Engineer
KALIUM CHEMICAL

A Division of PPG Canada Inc.

“The Designer’s Guide is
perfect for someone who
understands the basics but
needs essential information
to make decisions.
Congratulations on a very
objective presentation.”
Christopher M. Kreager

Systems Specialist
UNITED DATA SYSTEMS

“We have made a lot of use
of the Designer’s Guide at
Logicon. As software
developers, we were most

interested in the sections on

reliability. I absolutely
recommend it.”

Robert N. Mellott
Technical Staff Member
LOGICON

I especially recommend it for
software technical people who have a
need for information on hardware
options. I learned a lot, not only
regarding memory, but also about the

various bus structures available in the
market. Clearpoint did an excellent
job presenting the material clearly...”

Carl F. Billhardt
Principal Research Scientist
BATTELLE

“Tremendously interesting...
I understood everything. The
section on the VAXBI clearly
explained why it is different
from the other buses,
without unnecessary or
boring detail. Next time send
6 or 8 copies.”

Steve Waddell

Software Training Consultant

SOUTH CENTRAL BELL
Advanced Systems, Inc.

FREE: The 1987-88 Edition of Clearpoint’s
Designer’s Guide to Add-in Memory and

to Add-in Memory

is the authoritative reference for buyers
with a need to know. It is clearly
written for a broad range of reader
requirements, from the very technical
to the purely management-oriented.
Find out why readers everywhere rave
about the Designer’s Guide—an
objective source book that tells you
how to find the best in performance,

reliability and value.

The updated 1987-88 edition includes
important new information on the
buses appearing today: ® the prolifer-

ation of new DEC machines ® where to
find the best price/performance for

memory ® an expanded survey of the
performance and memory options
available in the IBM line, from the
PS/2 Micro Channel to the 9370

® What the H P 9000 offers users

® MIPS and megabytes for the new
Sun 4/2XX and Apollo DN 4000

® and much, much more.

CLEARPOINT INC.

Product/Service Catalog

The New Designer’s Guide

The New Clearpoint Catalog
of Memory Products &
Technical Support Services

is a colorful and comprehensive

technical brochure presenting the full

spectrum of Clearpoint products,
manufacturing procedures, customer
support services, and specifications.

B The DEC-compatible products
include: MicroVAX I, the complete
VAX 8000 Series, VAX 780 and
750, Unibus, PMI-Bus, and Q-Bus.

8 Other high performance memory:
VMEbus, IBM PC/RT, VERSAbus,
Sun, and Apollo.

® Non-Memory products: Liberty Board,
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TurboDisk, and TurboDisk-Plus.
Write or Call for Your Free Copies

DEC, MicroVAX 11, VAX, PMI-Bus, Q-Bus, are all registered
& ks of Digital E: C X

Internat

IBM PC/RT and PS/2 Micro Channel are registered trademark of
tional Business Machine Corporat

tion

Sun is a trademark of Sun Microsystems.

Apollo is a trademark of Apollo Computer.

Liberty is a trademark of Trimarchi, Inc

TurboDisk and TurboDisk-Plus are trademarks of EEC Systems.
VERSAbus is a trademark of Motorola

HP is a trademark of Hewlett Packard

Visit Clearpoint at DEXPO East '88, Booth #809
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