


l IBRASCORPE, INC. designs
weapons control display

systems and workstations installed
in attack class submarines for the
U.S. and Royal Australian Navies.

See the movie, “The Hunt for Red
October,” and you'll see Librascope
devices in action.

When Librascope needed to
upgrade their quality assurance
systems, senior staff engineer Gary
Rever began the search for a full-
featured fourth generation language.
His criteria? Fast rewrites of primary
applications; machine efficiency; a
seamless retrofit of older systems;
and a powerful query structure.

And as a critical naval defense
contractor, Librascope had to main-
tain responsiveness. “We needed
something we could plug in and
use right away,” Gary recalls.

His choice: CQCS.

Gary's first project was a pivotal
instrumentation testing application.
“The original, written in C, took 8
months to write,”Gary reports. “We
rewrote it with CQCS in 4 weeks.”

Bernie Abrams, Librasope’s MIS
manager of computer operations,
put CQCS to work rewriting their
entire financial processing system.
“With CQCS, we expect to
complete it in eighteen months,”
he says. “That’s half the time it
would have taken in COBOL.”

In the area of report writing, the
selection of CQCS paid off hand-
somely. “It's remarkably quick and
easy to generate ad hoc reports,”
Bernie notes. “CQCS compiles very
rapidly as compared with COBOL.”

And learning the CQCS report
writer was no problem at all, adds
Gary Rever. “You can just sit down
and use it right away.”

For the U.S., call 303-745-3900. For Australia, call 02-413-4666. For the U K., call 0992-441111.

Photo: USS City of Corpus Christi, Courtesy of General Dynamics, Electric Boat Division and the US Navy. Our thanks to Librascope, Inc. for their
assistance. Copyright 1991, Cyberscience Corporation, 10065 E. Harvard Avenue, Suite 800, Denver, Colorado 80231-5946. All rights reserved.
AVIiON and MV are trademarks of the Data General Corporation. DEC is a trademark of Digital Equipment Corp.
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As for machine efficiency, Gary
describes CQCS as “excellent.
There’s no other word for it.”

Librascope simply plugged CQCS
into their existing hardware and
software environment. So can you.

You can be writing even the most
sophisticated applications 10 to 40
times faster than COBOL. And com-
plete source code compatibility
means your applications will run on
DG MVs, AViiONs, DEC, PCs, PC net-
works, and various UNIX platforms.

In the U.S., call 1-800-451-1544
today. Let CQCS turn all of your
data into useful information.

And bring you to new depths in
your own hunt for productivity.

Productivity with Performance
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To find the most
powerful word processor

for Data General, take
this simple screen test.

Introducing WordPerfect" 5.0 for Data General AOS/VS.

Want to get into pictures? WordPerfect 5.0 makes it easy to
combine graphic images with text in WordPerfect documents.

Center your graphic box between text columns and watch the
text wrap around it. Move your graphic over to a corner. Make it
big. Make it small. Put a shaded border around it. Write a caption
under it in small italic print.

The preview feature shows you how your graphics will look
before you print your document.

And it doesn’t matter whether you're on graphic terminals or
character terminals. WordPerfect 5.0 utilizes whatever character
sets are available to represent graphics on nongraphics terminals.

Of course being a true star takes more than just looks.

That's why WordPerfect 5.0 gives you more tools than ever to
create stellar documents.

With WordPerfect 5.0, your AOS/VS system and your PCs can
work together in supporting roles. You can write documents on
your PC using WordPerfect 5.1 and then edit them on your
AOS/VS system using WordPerfect 5.0.

With the Fonts feature, and the appropriate printer
(WordPerfect supports over 600 of them), you can combine up to
250 fonts on a given page. You can also make your characters just
about any size you want—from fine to extra large.

Kerning helps you reduce space between specific letter pairs,
eliminating unnecessary white space.

Style definitions make it quick and easy to change formatting
throughout a document.

WordPerfect 5.0 also lets you customize individual keyboards
to make the function keys correspond to the keys used by other
programs.

With WordPerfect 5.0, it's easier than ever to be a hit in the
Data General

AOS/VS world. Just Word PCrfCCt

call @01)222410  CORPORATION

for a major feature 1555 North Technology Way, Orem, Utah 84057

presentation. Tel: (801) 2224100 FAX: (801) 2224177

WordPerfect is a registered trademark of WordPerfect Corporation. All other brand and product names
are trademarks or registered trademarks of their respective companies. ©1991 WordPerfect Corporation.
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EDITOR'S NOTE .., ot perry

Back up and back again

This month’s focus on storage sub-
systems generated a lot of interest. In fact,
it was one of those issues where | had
more qualified people wanting to write on
a particular topic than I could accommo-
date within the allotted pages. A lot of
the excitement comes from Data General,
which has an apparent winner in its
H.A.D.A. storage subsystem. The whole
spectrum of data storage subsystems is
changing rapidly, with the advent of
RAID, SCSI-2, and more storage than
you dreamed possible in a hand-held box.
As the technology evolves, Focus will
continue to keep you up to date on the

latest developments.

I'd also like to mention a new colum-
nist, Kim Medlin, who is not a new name
to longtime Focus readers. Kim wrote for
Focus in years past about Data General's
commercial software projects. After a
two-year absence, he returns to the pages
of Focus with a fresh slate of ideas and a
witty writing style. On a regular basis
beginning this month, Kim will be writing
about RAD—rapid application develop-
ment. Again, we're keeping you informed
on the latest technologies that help you
get the most from your Data General sys-
tems. A

LETTERS

Sell customers what they need

I must compliment Gordon Haff on his
article in the June issue (“Comparison
shopping”). It was well written and very
educational. However, I do disagree with
a few of his arguments.

1. The 5-year cost figures are slightly
inflated, as follows: Used MV /20000 mod
1 systems, with 64 MB of memory, are
availableinstock through companies such
as Hanson Data for $55,000 to $60,000—
not $120,000. Also, the annual mainte-
nance price (through third-party provid-
ers) can run as low as $550 per month. As
a result, the 5-year cost of ownership is
actually only $88,000 to $93,000—about
37 percent of the cost of an MV /30 mod 2.

2. I think perhaps the most common
reason we have upgraded customers to
the MV /15 and MV /20 family is that the
customer does notrequireany more power
than that. The single mostimportant state-
ment Gordon makes in his article is “
technology by itself is not important. It
may be nifty and interesting to talk about
but, by itself, it does not help the cus-
tomer.” [s it safe then, to say that the best
solution is to sell the customer what he
needs?

While the MV /30000 is an exceptional
machine, it is certainly not the answer all
of the time. Quite frankly, if the customer

isupgrading froma machine like the MV /
4000, the MV /20000 isa much better choice
for his application and needs. Price/ per-
formanceissuesand arguments must start
with what the customer needs the iron to
do. If, as is sometimes the case, the bells
and whistles of the new technology will
provide the customer with some real ben-
efit, then the MV /30 may be the way to go.

Technology being whatitis, the MV /30
will soon be obsolete as well, and a few
years down the road we will be having the
same argument about why the new MV is
abetter choice thanthe MV /30. Assuming
that the customer really has a need to be
concerned about scalability and growth
potential, theideal solution may well be to
convert to Unix (odds are he will eventu-
ally, anyway), and purchase a more open
architecture like Aviion, Sun, MIPS, etc. In
this way, the customer will allow himself
the most options in the future.

Perhaps the key to the entire issue is not
an MV /30 vs. an MV /20, but proprietary
architecture and operating systems vs.
open architecture and operating systems.

Sincerely,

Richard Mooney
Engineering Manager
Hanson Data Systems, Inc.
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INTEGRATING

Linking your mini to your PCs
isn’t all that difficult.

And building a micro-mini LAN
may be simpler than you think.

If you have a Data General minicomputer
and a growing number of PCs, integration
can make your life easier. But how far do
you go? And how much do you spend?
Whether you're just getting started or
have already installed a PC network,
Rational Data Systems can help sort out
the answers. We've been working on this
problem since 1984 - long enough to
become the acknowledged industry
expert. We helped integrate Texaco,
WordPerfect and a few hundred others.
There’s a natural progression from
isolated workstations to full-scale
integration. As you grow, further
integration helps keep your costs down.

Stage one:
programs for around $100

The first step is to stop buying terminals.
A program like PopTerm/410 turns a PC
into a terminal at a keystroke for as little
as 565 per desktop. It works over a direct
connection, modem or LAN, and it’s the
most painless first step to integration.
Other RDS offerings have more bells and
whistles. They offer a simple upgrade
path when your needs get more complex.

Stage two:

file and print services

When your workload outgrows your mini,
there’s no reason to buy a larger one. You
stave off the purchase by turning the one
you have into a departmental processor,
which manages the workload and offloads
some processing to your PCs.

PC/Remote provides this next step. For
an additional $400 or so per workstation,
the PC can now use MS-DOS programs to
process the mini’s data and the mini can
back up whatever your PC does - all
over inexpensive async connections.

Again, you're feeling the squeeze.
It’s time for the LAN, and probably time
to supplement your mini with a high-end
80386 or 80486-based Novell NetWare file
server. Our PC/VS is the high-
performance package that pulls it all
together. If your mini has the capacity,
PC/VS can do it all, but if you've already
got a Novell LAN, it’s that much
easier. PC/VS and NetWare
make terrific partners.

Stage four:

distributed processing
A completely integrated PC
workstation can thread its way
happily through everything
you've got, including a vast array |
of DG, DOS and UNIX software.
Now it’s time for truly
distributed applications. For
CEO users, PC/Mail is already
here. And later this year, we'll deliver the
AOS/VS version of Portable NetWare.
Even Data General looks to RDS for
integration solutions.

There’s a bible on the subject.

We wrote it. It's called Report on PC
Integration, and the 1991 edition is just
out. Read its 116 pages, and you'll really
understand the opportunities and
priorities involved in getting the most

return from your DG

mini. Most of the press
run is already spoken for, but there are a
few copies left. Get right back to us, and
we'll send you one.

The book can help. So can the people
at Rational Data Systems, with software
and with counsel. Like the software,
the counsel is the best in
the business.

Call us toll free, or invest in
a stamp and send us the
coupon. Either way, you'll be
taking an easy first step on a
profitable path.

1-800-743-3054

______ L ]

[7] Send me the book free. It may |
L) be more than I ever wanted to
know, but I'm ready to dig in.

[] Call me.I'd like to discuss our situation.

NAME

COMPANY

ADDRESS

CITY/STATE/ZIP ) ..

( I

PHONE : -' -
A |

Rational Data Systems :

L 1050 Northgate Drive, San Rafael CA 94903 d

PopTerm, PC/VS, PC/Remote and PC/Mail are trademarks of Rational Data Systems, Inc. Novell and NetWare are registered trademarks of Novell, Inc. CEQ is a registered trademark of Data General Corporation
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The Audience
is listening

The editors want to hear from
you: what comments do you
have about articles in Focus,
what would you like to see in
future issues of Focus, what
questions do you have for the
experts? It's easy to send a
letter to the editor or to your
favorite writer.

Fax: 512/343-7633

Mail: Focus Magazine
Livingston Building, Suite 250
3420 Executive Center Dr.
Austin, TX 78731

NabGue '91

You bet it’s
worth it

by Jan Grossman
Special to Focus

Thoughts of summer bring to mind
weekends at the lake and backyard barbe-
cues. Butsummer is also budget planning
time at many organizations. If you wish to
include the NADGUG 91 conference in
your organization’s budget, chances are
that you will need to justify the expense to
your management.

People attend conferences for one of
two reasons: to solve an immediate prob-
lem, or to gain some long-term benefit. An
immediate problem could be your search
for a certain product—a 4GL, for ex-
ample—and you know that several com-
panies will be exhibiting their 4GL prod-
ucts at the conference. You can meet with
thesalespeople and haveahands-ondem-
onstration. You save timeby previewinga
number of products at the same location,
and you save money by investing in the
product that is best suited to your
company’s needs.

“You know that the products are out
there and you see the advertisements, but
to me it’s not sellable until I can get my
handsonitand talk to the salesperson. We
have bought a lot of things as a result of
going toNADGUG,” says Ramona Brown,
MIS director for the City of San Marcos,
Texas.

Long-term benefits include keeping
abreast of technology and making con-
tacts for future reference. The number one
reason tojustify attending a conference, in
fact, is to keep informed about the most
current technologies available. A conven-
tion manager from a Chicago-based asso-
ciation management firmreports, “People
have told me that when they miss an

important annual industry conference,
they losea whole year [of technical knowl-
edge] in their business.”

Networking opportunities abound at
NADGUG. You meet with and discuss
problems with people who have similar
systems. People you meet at the confer-
ence may be of great value later on. You
can call on a peer to discuss a solution toa
problem, instead of hiring an expensive
consultant. Just by talking with others in
your profession, you can stimulate cre-
ative ideas to implement when you get
back from the conference.

Data General senior management, soft-
waremanagersand developers, engineers,
and marketing and sales staff attend
NADGUG, and they are available to talk
to you. Where else but NADGUG can you
speak to Data General’s senior managers
face-to-face, people you would have diffi-
culty reaching by telephone?

After the conference, experts recom-
mend that you share your newfound
knowledge with your colleagues. Upon
returning, before you start answering all
those e-mail messages that stacked up
while you were out, take the time to orga-
nize the notes, business cards, session
handouts, and literature that you brought
home from the conference. Sharing infor-
mation with yourboss and coworkers will
helpinjustifying attendanceat future con-
ferences.

[t's not that management doesn’t real-
ize the value of attending conferences such
as ours. [t's just that in this day and age of
belt-tightening and frugality, organiza-
tions may begin to think that cutting back
onconferencesisarelatively painless way
to reduce expenses. | politely disagree
with that kind of thinking. It is precisely
times like these when attending a confer-
ence is of the most value. See you in Den-
ver November 18-21! A

Jan Grossman, information services manager
at H.A. Holden, Inc., of Minneapolis, is trea-
surer of NADGUG and serves as the 1991
conference chairperson. The NADGUG 91
conference will be held November 18-21 in
Denver, Colorado, at the Colorado Conuven-
tion Center. The conference hotline is 800/
932-6663, or 508/443-3330 outside the U.S.
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November 18 - 21

Marriott City Center & Colorado Convention Center

NADGUG

On Track For The Future

Be part of the action!

Join us in Denver for the 18th
annual conference of the North
American Data General Users
Group (NADGUG) and learn how
you can make the most of your Data
General (DG) computer system! No
matter what kind of DG equipment
you use, NADGUG 91 offers you an
opportunity to gain solutions to
specific problems, access to infor-
mation and ideas on a variety of
products and applications, or gain
insight on real-life case studies.

Cool off and network!

The “Mile High City” offers much
to do and see, so come and enjoy
yourself and gain valuable informa-
tion in the process. Take advantage
of the second year the NADGUG
conference will be held concur-
rently with DG’s reseller conference
(SOURCE 91) and DG’s annual
sales and systems meeting.
Browse through the exhibit hall
which offers products and services
from over 75 vendors. Network with
other DG users and be part of the
largest DG conference in the world!

J

On track for the future!

NADGUG 91 will put you on track
for the future. Be there and find out
for yourself the rich resource this
conference is to the Data General
community. If you are a NADGUG
member a registration kit will
automatically be sent to you. If you
are not a member, call our Hotline
at 800/932-6663 or 508/443-3330 to
request a kit. See you in Denver!

Circle 31 on reader service card.



INTERVIEW

THE SECRET OF MV SUCCESS

SYNOPSIS

What drives

the division
responsible for
the majority of
Data General
revenue? How
does a proprietary
product succeed
in a world that’s
rushing toward
open systems?
Learn how the
Eclipse Business
Unit develops
and markets
new products in
the follwing
interview with
Joel Schwartz.

Joel Schwartz

by Robin Perry
Focus staff

While the Aviion seems to capture
all the glory, the real story behind
Data General’s fast start in 1991 is the
Eclipse Business Unit. Where some ob-
servers expected DG's proprietary Eclipse
MV line to fall to the wayside after the
arrival of the Aviionand DG’s plunge into
open systems, on the contrary, MV sales
have held steady for the past three quar-
ters.

Entrusted with MV hardware develop-
ment, software development, and prod-
uct marketing is the Eclipse Business Unit,
a tightly focused group of individuals
within Data General who are dedicated to
the MV’s long-term survival. In some re-
spects, as you'll see in the following inter-
view, MV customers never had it so good.
Joel Schwartz, DG vice presidentand gen-
eral manager of the EBU, recently spoke

with Focus to let us know what the organi-
zation has been doing since it was estab-
lished in October of 1990, and to reveal the
secret to its success. Highlights are listed
below.

FOCUS: When the second quarter results
came out, I think everyone was quite
pleased, even surprised maybe, that MV
sales had held steady for three quarters.
How was this achieved?

Schwartz: Things really started off at the
NADGUG users meeting [Seattle, Octo-
ber 1990] when we formally introduced
the fact that there was going to be this new
organization called the Eclipse Business
Unit. That was sort of the kickoff of what
we hope is going to be a very demon-
strable and long-term commitment to the
MV business.

In the next couple of months after that,
we spent a lot of time out visiting with
customers, talking to them, sharing with
them our long-term strategy, letting them
tell us what we were doing rightand what
we were doing wrong. Really giving them
an opportunity to talk to some people that
could make things happen. I think that
certainly seemed to alleviate a lot of con-
cerns people had as to whether or not we
had a long-term strategy, and whether or
not there was going to be a lot more prod-
ucts coming. Thesecond thingis westarted
deliveringagainstsome of that; soit wasn’t
just a lot of talk, it was reality.

Probably the first, most visible sign on
the hardware side was the MV /30000. It
met its performance goals. It went in very
cleanly. We shipped it around the world;
it wasn’t just a U.S. product. Id say ini-
tially half the sales, in the first quarter
anyway, went outside the United States.
Infact, it got to the point where we couldn’t
build them fast enough to handle the or-
ders. So that was a key step.

Then a little bit further along we intro-

August 1991



WASHI wish list

by Robin Perry » Focus staff

(Editor's note: Data General was scheduled to unveil a series
of MV products in mid-July. The following article, written in
June, is based on information provided by Joel Schwartz,
general manager of the Eclipse Business Unit, and Joe Mettee,
director of Product Marketing.)

DataGeneralis offering three new MV products based
on WASHI technology: the MV/9600, the MV /9300,
and the MV/5600. All three machines are available as
board-level upgrades to existing DG hardware.

The MV /9500, one of two WASHI-chip-based prod-
ucts announced in April 1990, will split into two prod-
ucts, the MV/9600 and the MV /9300. The MV /9600,
based on a faster implementation of the WASHI chip,
will have a 40-percent performance improvement over
the MV /9500. The 32 MB MV /9600, priced at approxi-

mately $90,000, will cost approximately $1,000 less than
the 32 MB MV /9500.

The MV /9300 is a 3 MIPS machine with performance
similar to the MV/3500, but at a substantially lower
price. It will replace the MV /7800 XP. The MV /9300 has
approximately 60 percent of the performance of the
MV /9600, at about 60 percent of the price. The MV /9300
is directed primarily at customers with low-end MVs
and Novas who have delayed upgrading to the MV/
9500 for pricing reasons.

The MV /5600 is a replacement for the MV /5500 DC,
the other WASHI-based MV. It will have approximately
a 40-percent performance improvement, plus a better-
performing disk I/O subsystem and more flexibility in
the system configuration. Cost will be approximately 5
percent more than the MV /5500.

The three new products reflect the flexibility of pack-
aging, fast development time, and performance im-
provements allowed by the WASHI, which contains 32-
bit CPU architecture on a single chip. A

INTERVIEW

Data General e Buy e Sell » Trade

4463-ZTUSAM-4 .............oooererrrerrcreneensenaenne Terminals:

4380 ISC-2 (Synch) et i 6165 D460 Monitor with keyboard............

4370 IAC-16 RS232, 20MA, W TCB .. 6166-X D410 Monitor with keyboard e Bt
4623 IAC-24 w/TCB-24 6169-X D211 Monitor with keyboard .....................
4367 IAC-8 RS232, 20MA Modem Cnt ... 6391-X D214 Monitor with keyboard .....................
4532-AILC .. 6392-X D215 Monitor with keyboard ......

4560 LAC- 12 : 6393-X D411 Monitor with keyboard ......

4608 10 Port term. serv ......... 6394-X D461 Monitor with keyboard .....
6500 D216 Monitor with keyboard ..............cc..c.....
6682-A D217 Monitor with keyboard .....

6567 D412 Monitor with keyboard

6568 D462 Monitor with keyboard

Tapes:

6021 800 BPI new style

6026 800/1600 BPI Brown, FCC compliant

6125 1600 BPI Streamer, FCC compliant .............
6311 15MB Cartridge MV4 DC/7800DC

6341-A 1600 BPI Streaming Tape......................
6270 15MB Cartridge for Desktop ..........c.cccccuevvee.
6299/6300 1600/6250 BPI Subsyslems o —
6586-A Galaxy Tape ........... et
6590M 2GB Tape Backup add-on for CSS ...
Megatape 2GB Subsystem ............c.cccoeveercriinnrnnns
Kenedy 9400 w/ BMX2 Subsystem ............ccccoc.ce.

Specials Memories:
D 411 Terminal .......... . : MV40000, All sizes
CSS (SCSI) Disk & Tape Subsystems ..Call MV20000, All sizes
MV15000, All sizes Call for

International Computing Systems  Mv10000, Al sizes ourlin
2 MV9500, All sizes
P.O. Box 343 » Hopkins, MN 55343

MV8000, Al sizes prices!
1-800-522-ICSC MV7800XP, Al sizes
(61 2) 935-8112 MV7800, All sizes
FAX 612/935-2580

Processors:

MV40000 32MB

MV20000 Model 1 16MB ..

MV20000 Model 2 16MB

MV20000 Model 1 to Model 2 upgrade ..
MV15000 Model 20 8MB

MV15000 Model 8 to Model 20 upgrade
MV15000 Model 10 to Model 20 upgrade
MV10000 4MB Meter high cabinet
MV8000-11 8MB Meter high cabinet ....
MV9500 8MB AOS/VS Il

AViiON All Models .

MV8000 Model 9300

MV7800 4MB 16 slot chassis .
MV7800XP 4MB

MV4000 2MB

MV4000DC 2MB, 120MB, floppy
MV2000 Enhanced 4MB 160 MB disk .
MPT100 Dual floppy

MP100 8520-D

S-140 256KB Floating point ....

Desktop 10 Floppy, 15MB disk ...
Desktop 20 Floppy, 15MB disk

S-120 256K 16 slot -
BRI S B vesonecssonssssansessivsssinssssssiomsinnsosins 1,900

Disk Storage Units:

6161 147MB Disk subsystem

6236 354MB Disk subsystem ..

6239 592MB Disk subsystem .....

6329 120MB MV2000/MV1400...

6363 160MB MV2000/MV1400 -
6491 322MB for MV2500 0r CSS...........c.coovvemnrernenn 2,
6554 662MB for MV2500 or CSS............

6581 500MB R.AM.S. Disk .........

6720 CSS2 1.0GB Disk subsystem ...

6685 1.0GB Disk Drive A/O ............

2351 Fujitsu w/BMX3 ..........cccovvuneeee
6061/6122 Zebra Disks or Parts ..

Zetaco ARZ and SKS subsystems

Zetaco Laser Disk subsystem

Processor Options:
8997 Expansion chassis MV15, 20 $5,500
8819 Second 10C for MV10000 ..1,800
8762 Expansion chassis MV10,8,4,5280 ........... 3,500
8749 Battery backup for MV10000 ..............ceen. 1,100
8746-B Battery backup for 8762

EXP Chassis ..........coouerremimmereessesnnsssessssenns .900
8704 Floating point unit MV8000 A
4543-B MCP1 8 Async 2 Sync DCH Ptr

MV4000, All sizes
MV2000, All sizes

Circle 26 on reader service card.
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INTERVIEW

duced some software products, particu-
larly the CEO Object Office, whichshowed
that we weren’t just doing moderate en-
hancements to CEO, but we really have a
leadership product. We won major pieces
of business and new accounts with that as
our lead product.

Words are important, but there’s noth-
ing like a product to speak for you. Good
begets good. As you start doing well and
the word gets around, people get to un-
derstand your strategy. I think all that
goesalong way towards establishing cred-
ibility, and I think that’s what happened.

FOCUS: You say you won major pieces of
business and new accounts. What percent
of MV sales are to new MV customers?

Schwartz: We estimate about 25 percent
of our sales on an annual basis go to new
accounts. It primarily divides itself in two
fashions. First, [are sales] through our
VARs. On the average, approximately 50
percent of the VAR business is sold to
new, first-time accounts. The other 50 per-

centgoes toupgradesintheinstalled base.
In addition to that, our primary new ac-
counts through our direct sales force are
through CEO-based opportunities.

Particularly with CEO Object Office,
we have a leadership product that com-
petes extremely well against all the OA
vendors. Itintegrates PCs ina way that no
one else does, at least at this point. It's
imported over a whole variety of indus-
try-standard LANSs, so they're not tied
anymore to either our proprietary LAN
technology or anybody else’s. We have a
lead product and we want business. So
when you put it all together, it represents
probably a little over 25 percent of all our
sales.

FOCUS: It seems like most of DG’s mark-
eting emphasis is on Aviion systems, at
leastin your printand televisionads. How
are you reaching the MV market?

Schwartz: It's fair to say that a lot of our
visible marketing activity is directed to
Aviion sales, because Aviion is our lead

product with regard to new account pen-
etration. Therefore, we have to be a lot
more visible in terms of marketing those
products because peopledon’t know about
us.

Ontheother hand, I think there’salot of
[MV-related] marketing activity that goes
on that is not so, if you want, externally
visible, but is very directed toward our
customerbaseand our VARs. If you looked
at all the marketing activity in the com-
pany, I think you would find it basically
equal in terms of overall activity.

Let’s deal with new accounts on the MV
side. Again, since a high percentage of
that is done through VARs, a lot of our
work is in really supporting the VARs in
their sales. On the CEO side, a lot of this is
done through seminars, lead-generation
programs,and following up on those leads.
Most of these are fairly substantive deals.

FOCUS: You have a new vice president of
the EBU, Gerald Paul. How does he fitinto
the structure, and are you going to change
any way the unit’s organized?

W
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INTERVIEW

Schwartz: No organizational change
atall. When we initially put the organiza-
tion together, Michael Schneider, who
is a long-time DG person, and has oper-
ated across a variety of different jobs for
Data General, was asked on an acting
basis to become head of R&D for the new
organization while we began a search to
find an industry leading career develop-
ment person. Michael, although he has
managed R&D activities on and off for
the company, is not a career R&D man.
We wanted to find a top career R&D per-
son.

I think if you'll check Gerry’s reputa-
tion in the industry, you'll see that we
really got a winner to join this team, and
I'm really pleased that we were able to
attract him. As an aside, it speaks highly
for the successes we’ve been having in the
business for the last six months that we
were able to get someone, who I think
probably had his choice of opportunities,
to come in and head the R&D for the
group. I think it was a dynamite win all
around.

FOCUS: What kinds of new MV prod-
ucts are coming down the road?

Schwartz: Let me back up and tell you
oneof thekinds of messages we give to the
customers, and that’sa good lead-in to the
new products.

Since one of the key issues that we have
is “What can we expect in the way of new
products?” and at the same time, we can’t
print out all our new products—that
wouldn’t be too good for the company—
we [set up] an envelope for them. We said
that it’s our objective to deliver products
inadvance of this envelope onan ongoing
basis.

Our product plans go out about every
five years. Those plans get updated about
every six months, and therefore we have
this rolling five-year hardware develop-
ment plan. Within that plan, here’s the
general kind of price/performance you
can expect to see. On the low- and mid-
range systems of the product line, to de-
liver at least a 40 percent price/perfor-
manceimprovement every twoyears. And

on the high end, double the price/perfor-
mance every three years. That's the gen-
eral envelope.

Internally, we set somewhat more ag-
gressive goals for ourselves. They are to
doessentially thesamein 18 months. Now,
the first demonstration of that is going to
be a new set of products that we're an-
nouncing in early July. There’s an MV/
9600,anMV /9300,and anMV /5600. These
products are all essentially available 15
months after the products that they’'re
replacing. Not only did we do better than
18 months, it looks like we’re going to hit
it in 15 months.

FOCUS: How were you able to complete
these products ahead of your time goals?

Schwartz: There’s nothing like setting in-
ternal goals for your development group.
I think by doing that and by building off
the very large investment we made in the
WASHI chip set [we were able to deliver
the products quickly]. This is going to be
an ongoing kind of thing. The net result is

Data General

Life:
awhﬁlflgtdeasier!

AViiON is atrademark of Data General
©1991Data General

But you get major
mainframe power. B
And our new disk e nmat 2w
array technology
can offer you up to
48 gigabytes of
cost-effective, fault
tolerant storage. These terrific
UNIX-based systems support the leading databases,
business applications and communications software.
So if you want to go easy on your budget, call

1-800-DATA GEN

For the price

) of one AViiON7000
you can save $4,000,000

(now thats a lot of pizza!)
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INTERVIEW

that people are going to continue to see
this kind of product cycle.

It's somewhat of a new thing for DG. |
haven’t been with DG for eons and eons,
but I haven’t talked to anyone who's said
we've been able to shorten our product
cycles. People have an idea that the only
way to have short product cycles is to use
commodity microprocessors. Well, here
we're showing you that that’s clearly not
thecase,and it's wellahead of what DEC’s
doing, which is kind of the model that we
look at relative to product development,
using a proprietary architecture. So, it's a
combination of enthusiasm, good goals,
and a real heavy investment in technol-
ogy.

FOCUS: It seems like the Eclipse Busi-
ness Unit has rediscovered CEO. Why the
sudden emphasis on it?

Schwartz: We have a base now that is
approaching 500,000 users. I can tell you
I've visited most of the big ones myself,
and they’re extremely happy users. They

always have more things that they want.
They haven’t really had the opportunity
[in the past] to talk to anyone where they
felt it was easy to communicate where
they want the product to go, with the
sense that something is actually going to
happen as a result of their talking to them.

I've had development managers out vis-
iting a lot of these accounts around the
world. Again, this is a little bit different
from outside advertising. This is going
into the base and giving them an opportu-
nity to help design the product. By and
large, the things that are important to
some customers are important to other
customers as well. So, it’s pretty easy to
come up with a design based on where
your customers think you ought to go. So
that was number one, just getting out
there.

The second thing is, particularly with
Object Office, we've developed a philoso-
phy where we support industry standard
LANs. We have a broader support on the
LAN side than any of our competitors.
Now, there’s a real feeling of openness.

They’re not just locked into our propri-
etary PC*l architecture. And if they want
PC*], that's fine, we'll give it to them.
Whatever you want, if it’s an industry
standard, we'll support it.

The other thing is, I think we were
fortunateinselecting Newwaveand Win-
dows 3 technology as the front end of the
PC. By doing that, number one, wedidn’t
have to re-invent the wheel in terms of a
lot of development work that HP’s
[Hewlett-Packard] put into the manage-
ment side. Secondly, Windows is hot, as
you well know, and all the PC software
developersare writing their development
applications for Windows. So here we
are early on with a Window-based prod-
uct.

With the proliferation of PCs in our
accounts in the last couple of years, and
following that with the proliferation of
LANSs, here we come along and can show
how to tie them together. It turns out that
we have hit it right. When we go out and
show it to customers and demonstrate it
to them, they seem to love it.

=)
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SYSTEM |||

PC PC
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INTERVIEW

FOCUS: What kinds questions are cust-
omers asking you? What kind of products
are they looking for from DG?

Schwartz: | would say that, interestingly
enough, that the questions tend to be from
a product perspective. The questions tend
to be 70 percent software related and 30
percent hardware related. Their underly-
ing hardware concerns are “What are you
doing?” When we go through the scenario
I described to you earlier, where we start
demonstrating the products, I also men-
tion that we have the high-end [MV] pro-
jectunderdevelopment,and althoughitis
notimminently here, it does represent the
single largest development project in DG.

To most customers, given the choice of
how our money is spent, on a TV ad,
versus on an MV /40000 replacement, the
answersare pretty straightforward. Again,
it's a different story than on the Aviion
side. When they hear that that’s the case,
I think a lot of their hardware issues be-
comesecondary,and now they really want
to talk about software.

So the questions tend to kind of bealong
those lines. As I mentioned earlier, one of
the ways to make them feel even more
comfortableregarding productdirections,
is to set up technology meetings between
our development people and the custom-
ers. We've been doing a lot of that.

FOCUS: What is a technology meeting?

Schwartz: Let's assume the customer
will [tell us] the three areas of most con-
cern, desires, etc. Then we will have our
development managers in each of those
areas come and spend a day or two with
the account.

First of all, most of the development
managers want to get close to and under-
stand how their product is used; and sec-
ondly, customers really like to talk to the
people who make it happen. That's what
I mean by technology days. It's a little bit
of formal presentations, but mostly a lot of
interaction, sitting around the table, going
and seeing how the systems are used.

We have other things that we’ve been
doing. We've been running in the United
States, in the last quarter and into the end
of this quarter, 10 to 15 seminars around
the country that are tailored to a given
customer base. They are organized
through ourlocal sales people, depending
on the type of installed base they have in

their geography. We may focus on things
like interoperability or hardware up-
grades. We have about six or seven differ-
ent topics. Generally, we work with the
sales force and pick topics that seem to
make the most sense for our customer
base, and invite those customers in and
give the presentations.

FOCUS: Is this a project of the Eclipse

Business Unit only?

Schwartz: Anything that has to do with
marketing of Eclipse products, either to
new customers or to the customer base, is
driven from the Eclipse Business Unit,
from Dave Ellenberger's Group specifi-
cally, the Eclipse Marketing Group. In
some senses, we are the company when it
comes to the MVs. A

YOU NEED DATA GENERAL AND DEC EQUIPMENT.

YOU NEED IT NOW. YOU NEED IT PRICED RIGHT.
AND IT HAS TO MEET YOUR SPECIFICATIONS.

DATA GENERAL CRT's & PRINTERS Continued DISK & TAPE Continued
B1000 Printer ............. $3,900 TSVO05-AA ........ocveeeee $3,995
CPU'S B600 Printer ..... ..$2,200 CDC 9715-160 .$1,500
MV 20000 Mod 1 & 2 ...CALL B300 Printer . $1,450 Cipher 880..... .. $950
MV 15000 oooveeeeeerernnn CALL D461 CRT ......ccccvucevecenae $475 TUBO0-AA. ....$950
MV 10000 w/AOS/VS $14,900 D460 CRT .. .$325 RMO5 .. ..$500
MV 10000........ccccuenee.n $7,000 D411 CRT .. .$395 RX02 ....... $295
MV 7800 XP w/4 MB ..$9,900 D410 CRT .. .$275 UDAS50-A ....... . $450
MV 7800 W4 MB ........ $5,500 D462 CRT ..... ....CALL Kennedy 9600 $3,295
DRI CHT s CALL KDB50-A ... .$5,500
Fujitsu 2351A.............. $2,000
COMMUNICATIONS Emulex SC03/BX .......... $295
[ Vol; | (M —— $2,400 XT2190 (MAXTOR,) ....$1,395
[T Yol e ——— $875
ATI6 .. .$400 MEMORY & COMM
Desktop Systems & Peripherals 1T ——. $200 Deuna-AA
........ °p SRS o)\ I R LAN Controller ..$3,500 DELQA ...
LAC-12 ... $1,500 DELUA-M
DISK & TAPE DHQII-M ..
MV 2000 Disks and Tapes DEC DZQII-M ..
..................................... CALL MS750-CA ..
6239592 MB S/S......... $5,900 CPU'S MS650-AA ..
6236354 MB S/S......... $2,675 MicroVAX I Il ............ CALL MS630-CA ..
6161 147MB S/S......... $1,500 KAG630 wick ...... ..$2,500 MKII-CE .............
6160 73MB S/S........... $1,200 11/785 XAAE .............. $9,995 Dequna w/cab kit...........
6299 6250 BPI Tape ... $9,500 11/780 XAAE .... ..$1,995 Emulex CS02 ................
6125 Tape S/S ......c.cc.... $795 11/750 XAAE ................. $995
6026 Tape S/S ............ $1,750 11/730 XAAE ................. $500 CRT'’s & PRINTERS
11/44-DA .... 1,695 B600 ......coveverererenanes $1,995
MEMORY BA23-A oo .$595 BIOUD cooesvcecssorassvosasss $3,995
MV15 & MV20 32 MB $16,500 Rainbow PC IO0A ........ $295 LAS0-RA . .. $295
MV15 & MV20 16 MB . $8,500 KDJRIBE .....ccccocnunsicaers $3,250 LAIOORA $425
MV15 & MV20 8 MB ... $3,900 KDJIIBC..........cccveeuvenee $2,000 LA120DA $795
MV4 & MVIOBMB ..... $2,500 LA210-AA ... e $795
MV4 & MV104 MB .....$1,600 DISK & TAPE LQPO02 w/SF .. ....$400
MV4 & MVIO2MB ........ $650 LK201-AA ... ...$100
Memory For All Other DG LP25 ... ..$995
Processors IN STOCK LP26 ... $1,995
VTIOO-A .$100
CRT's & PRINTERS vT102 ......... $125
BP 1500 Printer ......... $8,900 VT220A/B/C .......... $300
4374 Printer ............... $5,000 VT320A/B/C (new) $415
4] 7 S— ... $750

SECURITY COMPUTER SALES, INC.

MINNESOTA
PHONE: (612) 227-5683
FAX: (612) 223-5524

622 ROSSMOR BUILDING

500 N. ROBERT STREET
ST. PAUL, MN 55101

ARIZONA
PHONE: (602) 861-0165
FAX: (602) 861-0313

11426 N. CAVE CREEK RD.

SUITE E
PHOENIX, AZ 85020
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Focus ON: STORAGE SUBSYSTEMS

SYNOPSIS

D subsystems are
powerful mass storage
products offering an
unmatched combination
of high availability,
data security, and high
performance. This article
introduces you to RAID
technology and to Data
General’s new disk
array product line.

I’ﬂ Innnanry/
InnanNnmMNy/

Plan for redun ancy

by Ronnie Todisco
Special to Focus

Since the March 13 announcement of Data
General’s new H.A.D.A. (high availability
disk array) and CSS2/CSS2/DC disk array
subsystems, an overwhelming interest has
developed in this new, flexible approach to
mass storage. Data General’s disk arrays are
among the firstin the industry to successfully
implement RAID (redundant arrays of inex-
pensive disks) technology.

These scalable, high-performance sub-
systems harness the speed and storage capac-
ity of inexpensive, 5.25-inch drives, and com-
bine them with an intelligent controller to
address many of the shortcomings of stan-
dard disk subsystems. Designed to boost the
performance of Data General’s Aviion high-
speed computer systems, the disk array sub-
The H.A.D.A. disk subsystem is 60 inches tall, systems promise to be a popular choice for
30 inches wide, and 24 inches deep. Data General customers in the future.

What are redundant disk arrays?

A disk array combines a group of disk drives with a controller to manage the drives’
operations. Data General’s disk array subsystems are controlled by the input-output
processor (IOP), an intelligent device (based on the AMD 29000 RISC microprocessor) that
is designed to support multiple disk configurations. The disk array subsystem gives users
the same data storage capacity offered by a large single drive, but with improved
performance.

This improved performance stems from the disk array’s multiple-bus architecture,
which enables it to handle several data retrieval/storage requests simultaneously and
independently. Supported by a software “device driver” and individual controllers, the
disk drives perform overlapped seeks, increasing overall disk /O speed. Thus, disk arrays
address a key restraint on computer system throughput—the relatively slow rate at which
mass storage devices transfer data to the CPU.

There are other benefits of disk array systems as well. The small drives take up less
computer floor space and cost less than large disk drives, offering substantial improve-
ments in cost per megabyte, power consumption, and cooling requirements.

Disk arrays have a disadvantage as well, however. They have an increased probability
of failure, in that each drive must be functioning for the array subsystem to operate. If one
drive fails, all of the data in the entire array becomes unavailable. Disk array configurations
using RAID principles are able to solve this problem.

In a RAID configuration, a portion of the disk resources are dedicated to data redun-
dancy. One method used is to duplicate one disk’s data onto another disk. In this situation,
if either drive fails, the other drive is still available and the data is accessible. In other cases,
the redundant disk resources are used to store parity information that can be used to
reconstruct a drive’s data if the drive fails and its data becomes unavailable.

Parity information is stored at the same time the data is written. The redundant disk
resources compensate for the failed drive and allow the array to remain on-line. Users can
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still access all the array’s data and run their applications. This
makes RAID subsystems more reliable than standard disk arrays.
Fora RAID subsystem to fail, two or more of the disks in the array
group must be inoperable at the same time. The chances of this
happening are very slim. With redundant disk arrays, data
availability (the length of time the array’s data is accessible) is
measured in decades, a period extending well beyond the com-
puter system’s useful life.

Redundant disk arrays maintain data integrity by restoring the
failed drive’s data, thereby guarding against permanent data
loss. Once the failed drive is replaced, its data is automatically
reconstructed from the contents of the other disks and stored on
the new disk, making an exact replica of the original. With Data
General disk arrays, this occurs without host system interven-
tion.

The RAID levels most often used in the industry are Levels 1,
3, and 5. Data General’s new disk array subsystems support
Levels 1and 5, which are the levels best suited for the commercial
marketplace.

In a RAID Level 1 array configuration, data redundancy is
achieved through transparent disk mirroring, rather than using
parity. Disks are matched up in pairs—a data disk and a redun-
dant (mirror) disk thatisan exact copy of the data disk. Every time
the controller is instructed to write new data, it writes to both
disks simultaneously. If the data disk fails, its data can still be
retrieved from the operational mirror drive. RAID Level 1 pro-
vides similar performance to conventional disk subsystems. Disk
mirroring is the traditional approach used to guarantee data
integrity; the technology is well understood. However, custom-
ers must buy twice the number of disks they need with a RAID
Level 1 configuration. This is a more expensive solution than
other RAID configurations.

RAID Level 5 disk arrays use parity to maintain data redun-
dancy, but without using a dedicated parity drive as in some
RAID levels. Rather, the controller reads/writes data and parity
across all the disks within an array group, interleaving parity on
all the group’s disks. Data is written to one drive while its parity
is written to another drive. By supporting rotating parity record-
ing, RAID Level 5 eliminates the system bottlenecking that occurs
when multiple parity write requests queue up to a single dedi-
cated parity drive.

In a five-disk array, each drive in the array stores 80 percent
data and 20 percent parity for the other drives within its group.
Thus, the disk overhead for parity is lower for RAID Level 5 than
for Level 1, only 20 percent for a five-drive array, making RAID
Level 5 subsystems more cost effective. Another characteristic of
a RAID Level 5 array is its use of data striping—dividing data in
multiple pieces and transferring the pieces to multiple drives in
parallel—to improve data transfer rates and ensure even data
distribution across all disks.

Data General’s disk array subsystems

Data General offers two separate disk array subsystems—the
High Availability Disk Array (H.A.D.A.) subsystem and the
Combined Storage Subsystem 2 (CSS2) disk array subsystem.
Both subsystems can be configured in the way that best suits the
customer’s application. They can address the physical disk drives
individually, as a mirrored pair (RAID Level 1), or as a RAID
Level 5disk array group. They can even supportall three configu-
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rations simultaneously within a single array
subsystem to support the exact needs of the
customer.

The H.A.D.A. is capable of up to 400 peak
and 170 sustained input/output (I/O) opera-
tions per second, depending on server, sub-
system, and application configuration. It fea-
tures an award-winning design and a small
footprint—only five square feet of floor space.
Created for environments requiring continu-
ous data access and large storage capacity, the
H.A.D.A.subsystem canbe configured withup
to 30 drives, fora maximum data storage capac-
ity of 30 GB. H.A.D.A. supports tape drives
without a separate tape controller, integrating
data backup capabilities into the system. Flex-
ible and scalable, H.A.D.A. supports dual host
capability so it can be accessed by two servers.

Another important feature of the H.A.D.A.
subsystem is its ability to be repaired under
power without affecting system operation. For
example, a faulty disk drive can be removed
and replaced under power by the customer with-
out interrupting the application’s ability to ac-
cess data. In addition, the H.A.D.A. subsystem
features redundant power options, data buses,

Hi ho, Silver!

Data General’s High
Density Disk Array
(H.A.D.A.) subsystem
wasrecognized withaSil-
ver Award from the In-
dustrial Designers of
America (IDSA) 1991 In-
dustrial Design Excel-
lence Awards. Although
the Silver is not the top
award, the designationis
significant. Out of more
than 680 entries, the IDSA
gave out 20 Gold IDEAS,
43 Silvers, and 54
Bronzes.

The IDEA award cer-
emonies will be held Au-
gust 21, in Boston, as part
of the opening events of
the IDSA national con-
ference. A

and cooling fans. The result is virtually 100
percent data reliability and availability.

For customers who need a lower-cost alterna-
tive to the H.A.D.A. subsystem and don’t re-
quire repair under power capabilities, there’s
the CSS2 (rackmount) or CSS2/DC (stand-alone
chassis) disk array subsystem. Redundant data
storage capacity ranges from 4 to 12 GB on the
rackmount CSS2 and 2 to 4 GB on the stand-
alone CSS2/DC. The subsystem performs up to
250 peak and 100 sustained I/O operations per
second, depending on configuration.

Redundant disk array subsystems are power-
ful mass storage products offering anunmatched
combination of high availability, data security,
and high performance. Data General hasadopted
RAID technology, coupled with features such
as repair under power and tape support, as a
key product line to provide the level of per-
formance that its systems will need in the
1990s. A

Ronnie Todisco works in Data General's Corporate
Marketing group. She is responsible for peripheral
product marketing programs.

Data Compression

| i
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But here are two 800 numbers
that make it even easier

5895
(uantity 1 Price

800-442-0303

Toll-free Order and Info Line

of the world's fastest SCSI-to-SCSI
data compression.

TR modules are TRansparent to
just about any hardware/software
platform: DEC, Sun, AT&T, HP, Apollo,
IBM, Sequent, Pyramid, and Prime to
name a few.

So plug on TR and plug into the

Just plug the new TR data
compression module onto the back of
your Extabyte. Instantly, it's trans-
formed into an ExTRabyte, with
capacity never before possible and
performance you won't believe.

No extra cables, no power cords,
no software changes. Just the power

capacity and performance you need.

Installation takes only a minute
(no tools are required), and the
benefits last for years.

rPERIPHERAL

Vision

7712 Paseo del Rey » Playa del Rey, CA 90293

REMINDER

If you want to use
your PC
as a DG terminal -

@Con/PC is still
your best choice.

Complete D210 through D411
terminal emulation

Still only $99 & $149*

*Includes fast, error-free file transfer
(with software for MV),
and script language (macros).

Network licenses and volume
discounts available.

m Flying Point Sales
> ; »..,T

o 516-725-3622
< 4 ® 20 Collingswood Dr.
Sag Harbor, NY 11963

"Top Ten Utility"
-- Randy Berndt, DG Review
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RAID is coming

SYNOPSIS

o matter how
impressive the
manufacturer’'s
reliability claims,
there will always
be an expected
failure rate for
your CPU and
disk drives. So
do the right thing:
choose your level
and go on a RAID.

by Clyde Sparks
Special to Focus

During the years 1974 to 1984, CPUs
improved in performance by 40 percent
per year. Disk drive capacity and price
kept pace, but disk performance improved
only 7 percent per year. Since 1984, single-
chip CPU performance has increased at
even a faster rate. An 1/0 crisis is quickly
approaching.

A second major problem is the reliabil-
ity of secondary storage. Today, even a
small data processing shop can have many
gigabytes of on-linestorage. Althoughdisk
reliability has improved, the average fail-
ure rate for disk drives is about 5 percent
per year. This means that a sizeable chunk
of data will be lost each year as part of the
normal failure rate. Also, if we design a
system that uses more disks, we will see
more failures. Thus sets the stage for the
argument between RAID vs. SLED.

What is RAID?

In 1987, a paper was written at UC-
Berkeley entitled, “A Case for Redundant
Arrays of Inexpensive Disks (RAID)” (by
David A. Patterson, Garth Gibson, and
Randy H. Katz). The article contrasted
SLED (single large expensive disk) and
RAID technologies. The authors wrote
down all the different ways they could
think of to connect disks. A number 1
through 5 was given to each configura-
tion. Next, they discussed benefits of each
architecture.

Let’s briefly describe each RAID con-
figuration.

RAID 0: A stack of small disks that logi-
cally appear as a single large disk. Techni-
cally, this is not a RAID system because
there is no redundancy (plus, it wasn’t

described in the Berkeley paper), but it
has become a commonly used term in the
industry. Sometimes RAID 0 is a stripped
stack.

RAID 1: Mirrored disks. All primary
disksareduplicated. ThisRAID level gives

Performance
and Amdahl’s Law

Theimpactofimproving the per-
formance of some pieces of a prob-
lem while leaving others the same
is quite dramatic.

Amdahl’s Law (below)illustrates
the problem: Suppose that some
current applications spend 10 per-
cent of their time in 1/O. Then,
when computersare 10 times faster,
Amdahl’s Law predicts an effec-
tive speedup of only 5 times. When
we have computers 100 times
faster—by using faster CPUs or
multiple-CPU configurations—this
application willbelessthan 10times
faster, wasting 90 percent of the

potential speedup.
Amdahl’s Law:

e Dotk
(1-f) + (F/k)

where S = effective speedup, f =
fraction of work in faster mode,
and k = speedup while in faster
mode.
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FOUR YEAR Warranty

SKM Subsystems
&
SCZ-3 Controller

Drives Available

* 330 MB (10.7ms seek)
* 601 MB (16.5ms seek)
* 665 MB (11.9ms seek)
* 1037 MB (16.5ms seek)

Features

* DPJ Emulation
* Mirroring
* Dual Porting

That's right - FOUR YEARS* - DRIVES, CONTROLLERS, CABLES - THE WHOLE
PACKAGE. The Peripherals Division of BL Associates has created a whole new approach to
expensive disk maintenance - ELIMINATE IT! Details available by calling BL Associates -

Peripherals Division.
CALL NOW! TEL. (617) 982-9664

Fax (617) 871-4456

Assocuates Inc.

S SEASON SPECIAL
Perlpherals Division ZEI'E 6 Native New England

145 Webster Street, Suite A AUTHORIZED STOCKING DISTRIBUTOR ~ Lobsters Shipped with
Hanover, MA 02339 Every New Subsystem
* Purchase of spares kit required and other conditions apply. Purchased. (Valid in Season)
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Why gamble...

«..ON
someone offering
disaster recovery
as a sideline?

With DG/hot site from
Data Assurance, you get:

* Dedicated DG computers

* Dedicated Communications
* Dedicated Recovery Experts

Over 150 DG users, spanning
the U.S. and Canada, don't
gamble with their information
based assets - or their choice
for a hot site. They use the
dedicated people, experienced
in actual recoveries and hun-
dreds of tests, and dedicated
disaster recovery resources of

Data Assurance
Corporation
Denver » New York « Philadelphia
(800) 654-1689

12503 E. Uclid Dr., Ste 250, Englewood, CO 80111
(303) 792-5544 « FAX (303) 792-0218
Data General has qualified DAC as a provider of
DG/hot site, based on criteria established by DG.
DAC is an independent company offering its
disaster recovery services to users of

¢»DataGeneral

equipment.
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the highest performance. Data writes can
be done in parallel to each mirror so there
is no time penalty. Data reads can actually
be performed faster than a single disk.
Each mirror receives the read command
and a race between them allows faster
response. Even a slight difference in the
rotational position can save several milli-
seconds perread. The price you pay is that
you need twice as many disks. Put an-
other way, it would seem that you are
wasting half of the purchased storagearea.
There is, however, a valuable second use
for the extra drives—concurrent backup.

RAID 2: Uses the Hamming code for er-
ror corrections. Enough check disks are
needed to fix any error, including an error
ona check disk. Fora group size of 10, you
need 4 check disks for a total of 14 disks.
This is the most expensive and least used
RAID configuration.

RAID 3: Parallel transfer disk array. On-
ly one check disk is needed, a parity disk.
Most of the disks in the RAID 2 system
were needed to determine which disk had
failed, but thisinformationis usually avail-
able to the controller. Therefore, you re-
ally need only one parity disk to allow
data correction in the event of a drive
failure.

This level of RAID is the most cost-
effective, but has serious performance
problems in the Transaction Processing
(TP) environment. Every WRITE must be
preceded with a READ to calculate the
new parity.

RAID 4: Independent reads and writes.
Level 4 tries to overcome the TP perfor-
mance issue. Individual TP data is not
spread across multiple disks. In level 4, a
small write uses two disks to perform four
accesses—two reads and two writes—
while a small read involves only one read
on disk. Note: this is still slow compared
to level 1 (see below).

RAID 5: No single check disk (spread
data/parity over all disks). The parity
check information is spread throughout
the disk array group. This system gives
better performance than levels 2, 3, or 4,
but still below level 1.

Some recent offerings
Data General has announced two SCSI-
based disk arrays for the Aviion system.

The CSS2 disk array subsystem, model
7922, and the high availability disk array
(H.A.D.A.) subsystem.

The CSS2 disk array works with Aviion
5200, 6200, 6200-20, and 7000 series ma-
chines. This unit is based on the 7417
intelligent IOP and is capable of RAID 1
and 5. While operating in the RAID 5
configuration, thereis a performance deg-
radation. For a data base write to take
place, the following steps must occur: 1)
read data and parity drives, 2) recalculate
the new parity, and 3) write the data and
the parity.

The H.A.D.A. is a much more elaborate
subsystem. The unit can be attached to the
AV 6200,6200-20,and 8000 systems. RAID
levels 1, 3, and 5 are supported. Once
again, while operating in the higher RAID
configurations, there is a performance
degradation. This system features the abil-
ity to allow a trained customer to replace
a bad drive while the system is operating.
The data on the replacement drive is auto-
matically rebuilt by the system using a
rebuild rate that is customer-selectable.

Delphi Data’s RAIDer is a RAID 1 de-
vice that includes a 16 to 256 MB DRAM
cache and state-of-the-art 486 compute
engine. The caching allows for extremely
high I/O performance. For example, all
data writes go directly from the host into
a pending write queue, with no disk seeks
or latencies to slow down the operation.
Later, the physical writes are sent to the
disk during brief idle periods. Disk reads
are cached in the large memory space
using the LRU algorithm. A read hit is
serviced (including 4 block transfer) in
under 2 ms. Repair-under-power is avail-
able depending on the configuration of
the RAIDer system.

Backups

Having disk redundancy doesn’t mean
that you can avoid your normal backups.
Precautions must be taken to avoid loss of
data from a variety of unlikely but still
possible events. Fire, for example, even if
it’s not on your property, can cause data
loss from water damage. Earthquakes can
crash running disks. And if two or more
drivesareaffected, the RAID technologies
described would be of no help. You would
have to restore from a backup.

Most RAID systems make no special
consideration for backups. Some systems
do leave room in the enclosures for tape
drives, butit is up to the host computer to

20
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Figure 1: Ranking the RAIDs

RAID Cost/MB Storage Bandwidth Transaction Data
level user data density performance performance availability
RAID 0 1 1 .25 1 .0005
RAID 1 0 5 25 6 1
RAID 3 8 8 1 2 .99
RAID 4 8 8 25 45 .99
RAID 5 8 8 29 5 .99

Higher ratings are better for all columns
Assumptions:

1. 10-drive configuration

2. Controller cost = 16 percent of drive cost

4. Data availability reflects 24-hour repair time

3. Transaction performance reflects 1 KB blocks, 70 percent read ratio

5. Data availability ratings based on 60 million-hour objective.

Source: NCR Corp.

run a backup procedure to save the data.
This usually requires the system tobe ina
mode that limits user access during the
backup procedure.

The Delphi Data RAIDer system allows
backups to be performed in a concurrent
mode by using the secondary mirror as a
source for the backup. Upon completion
of the backup, the secondary mirror is
attached and a bitmap controlled re-sync
started. A RAIDer system can appear to
the host computer as one or more SCSI
IDs, allowing up to seven RAIDer units to
be attached to a single SCSI host control-
ler.

Reliability measurements

A final word regarding claimed MTBF
(mean time between failures). For the last
couple of decades, the standard way in
which new disk drive reliability was mea-
sured used a statistical method based on
the reliability of the drive’s component
parts. After the drive was in the field for a
time, actual failure data, sometimes com-
bined with accelerated life testing, would
be used to update the MTBF numbers.

About 18 months ago, a major disk
manufacturing firm changed all this. This
off-shore company counts every drive it
manufactures as running 24 hours per
day, seven days a week, commencing im-
mediately after the drive is built. If the
drive sits in a warehouse for six weeks
before someone buys it, those hours still
count as running hours. Next, a failure is
counted only if the manufacturer receives

backadrivethathasfailed, and the claimed
failure can be reproduced by the manu-
facturer. If a third party fixes the drive, it
won'’t be counted as having failed.

As you may suspect, the company’s
disk drive MTBF went from the then in-
dustry norm of about 50,000 hours to an
incredible 150,000 almost overnight. Cur-
rently, the rate is more than 200,000 hours
(approximately 23 years) and still grow-
ing. Because of the competitiveness of the
disk drive marketplace, it won’t be long
before everybody will adopt this system
or one just as inflationary.

Conclusion

The SCSI (small computer system inter-
face) standard seems to have won out
over all other peripheral buses. IBM has
selected the bus for its high-end PS/2 line,
its entire RS/6000 line, and most of the
AS/400 line. All other major computer
manufacturers have followed suit. This is
good news to computer users. Engineers
around the world now can spend the time
and money to develop sophisticated pe-
ripherals like the ones we have discussed,
knowing that a large open systems mar-
ket exists. The intelligent SCSI bus will
allow limitless distributed processing to
beengineered into tomorrow’s high-speed
storage devices. A

Clyde Sparks is a founder and current vice
president for Delphi Data. He can be reached
at Delphi Data, 9069 Cajalco Road, Corona,
CA 91719; phone: 714/279-7955.
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High-performance peripherals:

or what to know before you buy

by John Fahlstrom
Special to Focus

Let’s take ajourney through the looking
glass, but watch out—your mileage may
vary!

In the course of my employment, [ have
had the opportunity to meet with Data
General users throughout the United States
and Canada. Questions and concerns
aboutoverallsystem performanceare com-
monly posed relating to peripheral tech-
nology.

Of course, peripherals are only one part
of the total system. Overall performanceis
a result of the interaction of several fac-
tors, including

¢ CPU power

* Memory available

* Operating system, application pro-
grams, and system load

* Peripheral subsystem technology.

Some users are not concerned with sys-
tem performance at all. Their processors
have the power to complete jobs as fast as
required; memory is available to keep re-
sponse times down; and the application
programs are well serviced by the disk
and tape storage devices so that data is
always available for processing when re-
quested by the operating system.

Sounds like an ideal system configura-
tion doesn’t it? To disbelievers, I say that
such users do exist ... . [ know. [ met one
once in 1987.

But seriously, most users seem to out-
grow this ideal system configuration. The

SYNOPSIS
I_ [ your computer system is out of balance, if it seems
the poor thing needs 27 hours to process 24 hours’
worth of data, perhaps that underachiever needs help.
So. if you add one of those flashy new tape systems,
how much earlier will you get to go home at night?
Well, it depends.

number of jobs increases, users are added
to the system, data bases grow. You find
yourself working longer hours to com-
plete reports, staying late to finish back-
ups, adding extra shifts of operators.

This is assuming that you started witha
balanced system in the first place—a dan-
gerous assumption to make. Is an MV/
15000 Mod 20, running on an Argus 354 or
a pair of CSS disks, living up to its poten-
tial? That depends on the system load,
applications, and other factors listed
above.

In situations where performance is an
issue, systems often prove tobel/O-bound
or disk-bound, meaning the CPU and ap-
plication programs are waiting for data to
be retrieved from disk to memory for pro-
cessing, and waiting for the results to be
written back to disk along with associated
directory updates.

There can be a lot of waiting going on in
a Data General MV minicomputer! MVs
are powerful machines with tremendous
processing capability and a marvelous
multitasking operating system. I think that
most users would be amazed were it pos-
sible to provide disk subsystems that ser-
viced the CPU so quickly that the system
was always processor- or memory-bound.

Backup software and disk type

Enough of generalities. The ideal sys-
tem user as described above really does
not have much reason to spend time
talking to a peripheral subsystem vendor.
The user interested in spending time
with me usually has a problem to
solve and is looking for some system

performance consulting.

A typical question is: “If I add one of
those new cartridge tape subsystems (ei-
ther 8mm helical scan or4mm DAT), how
much faster will my backups run?”

The answer is: “It depends.” Depends
on what? Depends on the backup soft-
ware and the disks running on your sys-
tem.

For instance, in Zetaco’s R&D lab, an
MV /15000 backing up an Argus disk via
Dump II/Load II yielded a data transfer
rate of no greater than about 100 KB/sec
to the reel-to-reel tape subsystem on a
sustained basis. When the Argus disks
were replaced with a high performance
SCSI disk or with a Data General Shadow
disk, throughput to the tape increased by
80 percent, with a proportional decrease
in backup times. Why is this so? Because
the backup program must go to the disk,
organize files,and dumpina logical man-
ner to tape. From this we see that disk
performance is a significant factor in
backup performance (Figure 1, page 24).

The best way to increase throughput
further was to organize files in a contigu-
ous fashion on the disk, by using a disk
optimizer.InZetaco’s R&Dlab, a through-
put increase of another 30 percent was
gained with contiguous files.

If you use PCopy or some other dump
backup method that simply copies the
data bit for bit and does not involve
a logical process, your throughput to
the tape can be much greater. But
most users who wish to decrease back-
up times to tape would benefit from
using faster disk drives if they are using

N
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Dump IT or Dump III.

Over the years, users have asked OEMs
to integrate the latest in peripheral tech-
nology to help alleviate the I/O bottle-
neck in system performance. This was
true in the days of the non-DPJ control-
lers, such as the BMX-3, as it is today. In
fact, some users point out correctly that
the BMX-3 coupled with a fast SMD disk
is one of the highest-performance disk

subsystems available. This is true in a
single-tasking world. If a user has only
one job running at a time, there is no
penalty to having the operating system
remain involved in the I/O control pro-
cess, as it does under these device drivers.

However, most DG users now live in a
multitasking world. The purpose of the
DPJ] device is to offload the overhead of
[/0 tasks to the controller and to free the

EMU/470's
newest release,
Version 3.1,
provides significant capabilities
and enhancements, to include:
Network support, complete emu-
lation for all DG terminals; sup-
port for all graphic adaptors,
including compressed mode to
135 columns on VGA, EGA,
MCGA, CGA, and Hercules cards;
both text and binary file transfers
plus XMODEM, YMODEM, and
Kermit protocols.

Plus numerous Bonus Features:
Built-in System Diagnostics;
Command Language and Script

The most popular DG Color
Graphics Terminal Emulator for [BM
Micros now includes

NETWORK SUPPORT!

EMIU/4)0

"~ Rhintek, Inc.

DG Terminal Emulators since 1983.

PO. Box 220 Columbia, Maryland 21045
VISA and MC Accepted

Files; Foreign
Keyboards and
Character
Support including Code Page
850; Graphics on IBM
Proprinters and HP Laserjets; 70+
Macro Keys, Auto Dial & Logoff;
Unlimited Configuration Files;
and complete Mouse
Compatibility.

Rhintek offers a comprehensive
line of products spanning the
entire Dasher Terminal Line,
priced from $95 to $249. We
offer volume discounts

and unlimited free technical
support.

301730-2575
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operating system for processing other jobs.
This is why the Argus controllers from
Data General and the Argus-emulating
controllers have higher overhead than the
Vulcan, Kismet, Zebra (and emulating)
controllers.

Thus, a system running multiple pro-
cesses on multiple disk drives will benefit
by offloading I/O control to individual
disk controllers. This is the benefit of run-
ning a DPJ-driven disk.

In the days of SMD disks, performance
was dictated mostly by the physical speci-
fications of the drive, such as average seek
time and rotational latency, with data
transfer times and controller overhead
being relatively minor factors. Control-
lers worked with multiple drives to over-
lap seek times, but couldn’t “hide” the
latency that users tended to experience on
each disk access. It seems pretty obvious,
even to us non-techies, that an SMD disk
with 16 ms average seek time and 8.3 ms
latency might outperform an Argus disk
with 21 ms seek time and 10 ms latency.

Figure 1: Disk performance vs.
backup performance

y+30%
SCSI disk
X+80%=y [Oumpll
SCSI disk ?0’“'9““5
iles
Dump Il

Argus disk
Dump Il

This does not imply that Argus disks
are no good; it’s simply that disk technol-
ogy continues to progress after a particu-
lar design goes to production.

Theevolution from SMD-interfaced disk
drives to SCSI was a result of further
offloading overhead of I /O, from the con-
troller to the disk drive itself. Modern
SCSI technology allows users to take ad-
vantage of full track buffers on the disk,
and the intelligence at the drive level to
take care of disk reads and writes inde-
pendently of the controller.

Advancementsin chip technology have
allowed us to double the speed of the
controller, SCSI disk average seek times
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are now down in the 11 ms range, latency
as fast as 6.26 ms, and SCSI data transfer
rates are up to 5 MB/sec.

New drive technology from the major
disk drive makers will result in even faster
seek times, lower rotational latency and
data transfer rates of 10 MB/sec, as well as
implementations of SCSI-2 commands.
SCSI-1 and SCSI-2 devices and controllers
can coexist on the bus to protect your
investment in previous SCSI device tech-
nology.

ger difference to users who transfer large
contiguous blocks of data, but not in the
typical AOS/VS environment.

The other major factor in subsystem
performance is controller overhead. With
faster chip sets available and more intelli-
gence placed on the drives, it might be
possibletodrive controller overhead down
from 20 percent to the 10-15 percent range.
But thereis a limit to how fast any control-

Focus ON: STORAGE SUBSYSTEMS

ler can deal with the O/S and the disks
attached on the other end under the DP]
device driver.

What this means to the system user is
that for the foreseeable future, faster
disk seek times will be the driving force
in better subsystem performance with
a minor impact made in better rota-
tional latency, and almost no noticeable
impact through faster transfer rates or

Figure 2: Real world example

Argus |330 MB disk | % improvement

Disk | 85-95 ms
service

18-25 ms 74%

Print
job

8 minutes| 3 minutes 62%

Weighing performance factors

So how do you determine the relative
importance of disk performance factors as
they relate to overall system performance?

Of all the factors affecting disk sub-
system performance, seek time typically
accounts for about 50 percent of total /O
time; therefore, it follows that improve-
ment in disk drive seek time will have a
substantial effect on subsystem perfor-
mance to the system. That is, if you want
the data faster, get disk drives with faster
actuators.

What effect does lower rotational la-
tency have? Less than with SMD technol-
ogy, but still a significant factor. With
high performance SCSI technology, the
rotational latency is partially hidden in a
multidrive subsystem. Since SCSI drives
incorporate full track buffers, the control-
ler reads from and writes to the buffer,
many times without waiting for a specific
sector to pass under the head.

What about higher data transfer rates?
Atypical AOS/VS (either Classicor AOS/
VSII) disk I/O request is for a four-sector
(2K) transfer. Thedisk heads are frequently
repositioned and data is gathered in small
blocks from variousdisk files. Under these
conditions, ata data transfer rate of 5 MB/
sec, transfer time is less than 2 percent of
total subsystem performance. Doubling
transfer rates can only decrease this to 1
percent of total subsystem performance,
with almost no improvement for the user.
Higher transfer rates would make a big-
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ARC is Officially Approved by the Creators of ARC for the PC!

THE package includes: 1 year software subscription and hotline support!
® Already has a large existing base of users ® VAST reductions in disk space ®
® Automatic upgrades ® Can be used for configuration management. and on-line libraries ®
® Tremendous saving in file transmission and employee's time ® Passes Superuser ®
® Redirect Output to File or Printer ® Supports Input from File List ® Print Directly for Library

And
Reduce it
to this.

and now even better with . . .

TurboTran”

XModem/YModem Protocol

The Smart Connection

Complete PC Integration with SmarTerm™, and
Perfect Integration with SmarTerm™ and CEO™
Look At What You Get. ..

® Efficient, Fully Supported DG/PC Integration ® Software Subscription @
® Hot Line Support ® CEO Integration ® PC Support ® AOS or AOS/VS e
® Low, Low CPU Impact ® Runs At Baud Rates Up To 38.4 KB ® and More!®

Call, Write or FAX for ARC or TurboTran on a 30 Day Approval!
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MosterCard

20010 Century Blvd., Suite 104

D B A Germantown, Maryland 20874
Telephone (301) 540-5562 ?
Data Bank Associates, Inc or FAX (301) 540-8105 ——

ARC is a regrstered trademark of System Enhancement Associates, SmarTerm is a registered trademark of Persot Corp. CEO is a registered trademark of Data Corp
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DATA GENERAL

BUY e SELL e TRADE
PROCESSORS TERMINALS
AVIION, Full line SAVESS 6502 D462 CRT W/Keyboard............................ccoe. .$395
MV9500 SAVES$S 6501 D412 CRT wikeyboard.................. 2350
MV20000 Mod 1 and 2 SAVESS 6500 D216 CRT w/keyboard e 275
MV15000, All Models SAVESS 6392 D215 CRT w/keyboard .....................cc.c.ccooeo....... 185
MV2500 8MB Mem. 322MB-H/D LAC 12 $15.900 6256 D460 CRT w/keyboard .....................ccccccoowrerr..... 195
MV7800XP 4MB Mem, complete w/chassis 5500 6196 D211 CRT wkeyboard ................. 159
MV 10000 or S280 w/BMC 2.900
MV2000 MOD Il 4MB Memory, 160MB HD 2.900

PRINTERS

MEMORIES 4539 2000 LPM Band Printer $9.900
AVIION. All Memories SAVESS 4364 600 LPM Band Printer 1,700
8900E JOME MVe/MY15 Memory $11.900  pgog Printronix 600 LPM Printer 1,700
50108 32ME'MVII0 Memory 19.900 6315 Dot Matrix Draft Quality. 250 CPS 790
8942 16MB MV2500 Memory 5900 4531 160 CPS/132 Column Printer 290
8940 10MB MV7800XP Memory 5.500
8928 8MB MV2 Mod Il Memory 1.900
DISK DRIVES COMMUNICATIONS AND CONTROLLERS
6621 1.2GB Ram Subsystem SAVE$$  AVIION Terminal Servers SAVESS
6581 500MB Ram Subsystem SAVESs 46231AC 24 $5.400
6554 662MB Disk Drive $3500 4626 LAC 32 w/TCB 3.200
6491 322MB Disk Drive 2500 4532A LAN Controller 2,900
6239 592MB Disk Subsystem 2500 43701AC 16 890
6363 160MB Disk Subsystem 1400 4560LAC 12 890
TAPE DRIVES
6590 2.0GB Tape w/controller SAVESS DATA GENERAL COMPATIBLES
6299/6300 6250 BPI Tape Subsystem $4.500 BMX 1 Controllers $950
6352 130MB Cartridge Tape Drive 1.900 BMX 3 Controllers 2.100
6341 1600 BPI Tape Subsystem 1,900 Fuji 2351 Eagles 750
6270B/6311 15MB Cartridge Tape Drive 250  Fuj 2361 Super Eagles (un-used) 1,800

COMPUTER WHOLESALERS

3246 Marjan Drive = 404-455-4542
Doraville, Georgia 30340 800/229 2897 FAX 404/457/5841
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DG FAX Server!
CAI's RUSH

MV

Fax Machine

PCorMV
Terminal

Fax Subsysk‘

HP LaserJet IT
E

Let your Data General MV ing access control, scheduled
system serve the FAX needs of
your entire computing com-
munity. With CAl's RUSH, a
stngle Fax subsystem can send
and receive faxes for all your
terminal and PC users, includ-

WordPerfect and CEO integra-
tion, ASCII text support.
Tremendous cost savings with
Fax management.

Call today to learn more!

Concept Automation, Inc. 1319 Moran Road Sterling, VA 22170
703/450-6000 703/430-6185 (fax)

calling and chargeback auditing.
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lower controller overhead.

Return from the looking glass

Consider the real-world numbers expe-
rienced by AOS/VS system users (Figure
2, page 25). One site with an MV /20000
Mod II replaced Argus and CSS technol-
ogy with 330 MB disks at 10.7 ms. This
system runs 24 hours every day, heavily
loaded. Disk service time as reported by
DISCO went from a range of 85 to 95 ms to
arange of 18 to 25 ms. Print jobs that used
to take 8 minutes now run in about three
minutes. A performance increase would
also have been realized by upgrading to
RAMS disks (perhaps not so dramatic)
and itis up to each user to compare price/
performance in any upgrade decision.

Another customerreplaced Argus tech-
nology with the 330 MBdrivesonanMV/
10000. His experience was a decrease in
service times from 30 to 40 ms range to a
range of 20 to 25 ms. Is this significant?
Only you can decide. This system was not
as heavily loaded as the one in the first
example, so performance improvement
was less dramatic.

My last example is that of a customer
who also replaced Argus drives with the
330 MB disks. Every week his shop ran a
batch job that took four hours. After up-
grading to a faster disk, the job completed
in less than two hours. It was difficult to
believe (but it’s true) that, even in batch
applications, fast disks have a major effect
on overall system performance.

Remember, your mileage may vary.
Each system is unique, and variables such
as memory, number of processes, applica-
tion programs, and CPU utilization all
affect system performance. However, if it
seems that your system has outgrown the
“perfect balance;” if it feels like you need
27 hours to process 24 hours worth of
data; if your data base files have grown
faster and larger than the federal budget
deficit, you will most likely see dramatic
benefits from upgrading to faster I/ O sys-
tems. It may even speed up your tape
backups as well! A

As Zetaco's manager of Distributor Sales,
John Fahlstrom has traveled extensively
throughout the U.S.and Canada, talking about
disk and tape subsystems to Data General
users (and whoever will listen). He has been
heavily involved in peripheral technology since
1978. He may be reached at 612/890-5135.
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Focus ON: STORAGE SUBSYSTEMS

More than a security precaution

SYNOPSIS
We've come a long way with high-capacity. removable storage
disks. And with ever-increasing needs for security, versatility,
reliability. and convenience, there are more reasons than ever to
go with the “plug and play” solution.

by Robert J. McGowan
Special to Focus

Remember when the only high-capac-
ity disk drive available was one incorpo-
rating aremovabledisk pack? How about
the old Zebras that provided a then-
unbelievable 96 or 192 MB on a single
spindle? (No insult intended to those still
using them.) Or the Vulcan with 277 MB—
now fhat was some kind of storage, espe-
cially when you put four on a single con-
troller.

As compatible controllers were intro-
duced from pioneers such as Zetaco (then
Custom Systems, Inc.) and Spectra-Logic,
and even Xylogics (remember the Model
850?), industry-standard drives like the
9762 (80 MB) and 9766 (300 MB) were used
in several different emulations. The battle
for higher performance, lower cost, and
“true emulation” was on. Well, the tech-
nology haschanged, and Winchester (fixed
media) drives have evolved to speeds and
MTBFs (mean time between failures) be-
yvond our then-wildest imaginations. So
now we ask: are there still valid reasons
for using removable-media disk drives?

Removable media, as referred to above,
means that only the disk platters (the disk
pack)—the surfaces on which the data are
stored—are inserted and removed into
and from the disk drive. The disk drive
includes all of the mechanical and elec-
tronic parts and assemblies that lock the
pack in place, position the heads over the
data surfaces on the platters, and perform

read and write operations as instructed by
the CPU via the disk controller.

Removable media of the 1990s are en-
tirely different. The disk pack, heads, and
much of the mechanics and electronics
that perform read and write operations
are part of a single module called the
“head disk assembly” (HDA), also com-
monly known as the “data module.” The
HDA, like earlier disk packs, comes in a
variety of sizes: 3.5-inch to 14-inch are
most common in the DG world; remov-
able HDAsare primarily 3.5-inchand 5.25-
inch. Capacities commonly range from 50
MB to 2 GB.

The mechanics of installing and remov-
ing HDAs are totally different as well. No
longer must the user power-down the
drive, open the door, and unscrew the
pack. Today, it is as simple as pushing a
button or moving a lever. The entire HDA
simply slides out. Many chassis do not
require power-down for HDA removal.
The entire process of changing the HDA
on a removable disk takes less time than
changing a Zebra disk pack. We've come
a long way, baby.

There are several reasons a user would
consider (or even prefer) removable me-
dia over fixed media. Some of the most

common applications are as follows:

Security:Thisis probably the most com-
mon reason that removable disk technol-
ogy exists. Some users (the federal gov-
ernment being the largest) have highly
sensitive material data stored on disks.
Generally classified or secret informa-
tion needs to be locked in a safe or other-
wisesecured eachnight, orevenattheend
of each shift. In the private sector this
equates to corporate financial data, new
engineering specifications, drawings, pat-
ents, or customer account information.
Being able to remove the entire HDA en-
sures maximum security. Once the sys-
temis shutdown with the HDA removed,
there is no data remaining resident any-
where on the system.

Backup: Disk-to-removable-disk
backup is becoming more common as the
costof diskdrives continues tocomedown.
Disk-to-disk is without exception the fast-
est way to back up a system. Some users
are keeping their older, obsolete CPUs
and installing a removable disk enclosure
on them. Once the removable HDA on the
mainsystem finishes receiving the backup
data, itis swapped with a fresh HDA. The
disk-to-tape backup is performed on the
off-line system. The result: more uptime
for the main system and a true disk copy
to retain until the tape backup is verified.

Multiple data bases: Oftentimes, cus-
tomers cannot afford to continue adding
disk drives as they subdivide and expand
their data bases. This is especially true
when the new data base is accessed only
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Wild Hare Announces
“No-No’s For The

Nineties”

v No vendor dependency.

v No lost sales.

v/ No lost software investment.
v No hassle.

v/ No limits.

How? Using Choice!™ our ICOBOL run-time system which runs on just about every
hardware platform and operating system you can think of. Like DOS, 05/2, UNIX, XENIX,
AIX, VAX/VMS, AOS/VS, PC Networks, Macintosh, AViiON and more. And it's packed with
advanced new features like windows and menus, and a security feature that'll protect your
profits.

There’s more! Axts, our ICOBOL compiler, was designed to revolve around your specific
needs. It delivers the most performance, power and flexibility right now, today. With features
like windows, menus, input time-outs, environment variables, screen attribute, color support,
and much more. It'll run circles around your current compiler.

So call today.
And find out how we make compatibility, portability, and profitability..
No Sweat.

Wild Hare Computer Systems, Inc.
P.O. Box 3581 Boulder, CO 80307-3581 US.A. 7% )
TEL: (303) 442-0324 FAX: (303) 440-7916 e R COMPUTER SYSTENMS INC.
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Focus ON: STORAGE SUBSYSTEMS

two or three times a year (for quarterly or
annual report generation, process analy-
sis, etc.). So, in lieu of scheduling five, ten,
or even more tapes to be loaded down
when the data base is needed, users install
removable drive enclosures and simply
plug in the particular HDA they require
for that data base. Savings in labor and
improved efficiency make this a very vi-
ableoption for usersin the financial, manu-

facturing, and process control industries.
Additionally, with disk capacities of up to
2GB per HDA, thereis asignificant reduc-
tion in tape quantities as well as tape
storage areas.

User self-maintenance: The high cost of
disk maintenance, coupled with extended
warranties available on the newest disk
drive technology, has more and more us-
ers investigating “self-maintenance” on

////DataPIus

5600/AS (2.3Gb)*
DIGITAL TAPE SUBSYSTEM

AOS/VS, AOSIVS I
RDOS & MEDITECH

2031

5300 SERIES (1.3Gb)*
4mm DAT SUBSYSTEM

DATA GENERAL
EQUIPMENT, RESELLERS
VAR’s AND
END USER CUSTOMERS

3 b
-

TRIPLE DMA LINE
PRINTER CONTROLLER

FOR DATA PRODUCTS/CENTRONICS
PRINTERS. 3:1 RATIO

2750 Oregon Court, M-3: Torrance, CA 90503 (213) 618-2090
*Listed under D.G. Compatible Parts Program for Maintenance

AOSIVS, AOSIVS 11
RDOS & MEDITECH

BACKUP SOLUTIONS FOR
PERSONAL COMPUTERS

* BACKUP SOFTWARE:
NOVELL-POWERSAVE
BANYON-POWERSAVE

MS-DOS-SYTOS
SCO XENIX-SYTOS
SCO UNIX-SYTOS

their peripherals. Users have discovered
that replacing older technologies (Zebra,
Vulcan, Kismet, Argus, and many indus-
try-standard drives that have high
monthly maintenance charges, poor reli-
ability, and extended repair times) with
newer, removable technologies can in fact
reduce monthly costs, improve perfor-
mance, and increase system availability.
When purchased with spares and train-
ing, users virtually eliminate the need for
monthly disk drive maintenance. They
benefit from MTBFs in excess of 100,000
hours for greater reliability. The MTTR
(mean time to repair)—the time it takes to
replace the drive and begin rebuilding the
system—is usually less than 30 minutes.
There is no waiting for an FE to arrive,
with or without parts. Again, the benefitis
more uptime.

So what's the big deal?

If a user’s application is not highly sen-
sitive or if backup is already being done
efficiently and cost effectively; if loading
data from tape or adding more disks is
addressing the need to expand the data
base; if downtimeis affordable while wait-
ing for the arrival of a field engineer or if
there is a technically oriented person who
could be trained to replace disk drives,
then the “deal” isn’t so big. However, if
any one or more of these scenarios don’t
apply (or if you have one of your own), it
may be worth inviting your favorite hard-
ware supplier over for a consultation.

The technology is here today. It is
proven, and it does provide solutions to
these problems. Manufacturers such as
MDB Systems (Irvine, California) and
Trimm Industries (North Hollywood,
California) are among many companies
that have engineered and implemented
practical solutions to these very real prob-
lems. Other companies have integrated
the controllers, disk drives, and software
to offer “plug and play” solutions to the
end user. A

Robert |. McGowan is president of the Periph-
erals Division of BL Associates. He has been in
the high technology industry since 1971. Hav-
ing specialized in data communications and
network control systems through 1980, he has
since become a leading authority on Data
General compatible equipment and services.
He can be reached at BL Associates, 145
Webster Street, Suite C, Hanover, MA 02339;
617/982-9664.
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ANYWHERE

CEI provides hardware solutions World
Wide - and in our own backyard. Call us for
personalized service, whether your business
is in South Dakota or Saudi Arabia.

CEI can ship your order fast. We
maintain a huge inventory of items
ready to ship. Our equipment is fully
tested, carefully cleaned, eligible for a
maintenance contract and has an
unmatched 60 day warranty.

| Data General, Argus, AViiON, Best,

| Bulldog, CSS, Dasher, Dataproducts,
Dataram, Echo, Eclipse, Exabyte,
Genicom, Intel, Interlan, Kismet,

Mostek MV series, Nova, PC.s, CEI stocks what you want. If it’s made by

2 . ’ = Data General, or is compatible with your
| Phoenix, RAMS, SCIP, Slingshot, STC, | D.G. system, we probably sell it. We also
| T, Zebra, Zetaco, Data General. H repair defective equipment and purchase
al excess or obsolete systems. Upgrades are
|

our specialty.
CALL FOR A FREE PRICE CATALOG

800-462-CEII
2231 Star Court
Eomp Ute,r P.O. Box 81755
ngineering Rochester, MI 48308
 DATARAM| i MI Phone: 313-853-0770
ATTMORIZED DISTRIGUTOR International FAX: 313-853-0775
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And now for something

completely different . . .

SYNOPSIS

Bu embraces
miscellany this

month: AOS/VS 7.69
assessment (it's a
winner), a cautionary
tale about Infos
performance (moral:
watch your INFOS.VM
file), and a delightfully
simple (and inexpensive)
adapter for hooking up
printers to DG systems.
Also, a handy utility
Jfor restoring

file virginity.

Because I spent the last few months on
Infos, my topic spike filled up with a lot of
small miscellaneous items, so this month
I'm going to pop a few of them off of the
spike and present an information buffet.

:CONVENTIONAL_WISDOM

A few weeks ago an article appeared in
one of the trade papers extolling DG's
apparent return to profitability based on
two consecutive quarters of black ink. The
article really got my dander up.

The columnist gave the figures for pro-
prietary vs. Aviion sales and remarked
that DG’s proprietary line seemed to be
dying a slower death than expected.

Gee, I'mreally sorry that there’s a lot of
us who still think that MVs and AOS/VS
have it all over that sleazy little operating
system for propeller heads that the fad-
dists have mindlessly embraced. Maybe if
ithad spoolers, a batch stream or two, and
a few of the other things that make sense
to a commercial user—and that it's been
promising for 10 years without deliver-
ing—we might notbeso tenaciously cling-
ing to what is supposedly the past.

The other thing that gets my dander up
is a couple of reports I've received re-
cently from customers who tried to place
orders foradditional MVs, or forupgrades,
and had trouble finding somebody at the
local office who didn’t want to lecture
them on how they were making a serious
mistake by not jumping on the Unix band-
wagon with the rest of the lemmings and
open systems pipe dreamers.

Maybe somebody in DG will wake up
and notice that most of the black ink in the
last two quarters was the result of the
Ancient Iron (no relation to the Holy City
motorcycle club of the same name). One

would think that would cause them to put
a little effort into growing the sales of the
Eclipse Business Unit instead of puzzling
over why the sales aren’t declining as
rapidly as they had anticipated.

:7.69_BETA

A while back DG contacted me about
volunteering to be a beta site for AOS/VS
7.69. It might have had something to do
withmy March 91 column panning AOS/
VS 7.68 for an obvious lack of QA testing
as evidenced by a bunch of CLI32 bugs
and a very frail set of EXEC co-ops. By
now, some of you will probably be receiv-
ing the real 7.69 shipments (I'm writing
this in late May).

Anyway, the tape arrived earlier this
week and I plugged it in. It's now about
400 CX commands later, and the OPerators
have yet to confuse EXEC or any of the co-
ops enough to get them to commit suicide
like the 7.68 co-ops were wont to do.

In addition, all but the most obscure
bugs in CLI32 appear to have been cor-
rected. And for the first time CLI32 now
knows how to display the hash frame size
of directories; hooray.

There are still some incompatibilities in
the way that DUMP_II and LOAD_II
handle templates and the /RECENT
switch compared to CLI16’s handling of
them, but I guess I'm just going to have to
learn to live with that the same way that
I've learned to live with the minor differ-
ences between the way CLI16 and CLI32
do some commands.

On the basis of excellent stability and
extremely low bug count, I'm giving an
enthusiastic thumbs up to 7.69.

Note: If you are upgrading from rev
7.67, or earlier, you'll find that rev 7.69
takes approximately one-third of a mega-
byte more memory due simply to the size
of EXEC’s new co-op processes. That's
roughly the size of about three CLI32 pro-
cesses, or one to two typical application
PIDs.

:FILE_TRANSFER
If, like me, you do a lot of file transfer-
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SYSTEM MANAGER'S LOG

ring between PCs and MVs and you have
noticed that even with error free modems
there are occasional errors that require
blocks to be retransmitted, I may have a
solution for you.

The problem is caused by the casual
disregard with which many PC software
packages treat the CPU’s interrupt logic,
especially TSRs, software disk caches,
Desqview, and Windows 3. Some auto-
sense VGA boards also can cause prob-
lems. All of these items either turn inter-
rupts off for extended periods of time, or
they jiggle the CPU’s reset signal to switch
from expanded /extended memory mode
back to real mode. The net result is missed
characters, especially at 9,600 baud or
higher.I’ve even seen the problemat 2,400
baud on slower PCs, and even on a 3865X
running at 16 MHz.

Try replacing the typical 8250 UART
chip in your PC’s serial card with Na-
tional Semi’s NS16550AFN chip. It'savail-
able at most retail chip stores and costs
about$12. Accept nosubstitutes. This chip
is pin-compatible with standard UARTS,

but has a built-in, 16-character buffer that
can be enabled by the PC file transfer
software. Luckily, the two packages I use
most of the time, Omen Technology’s SZ/
RZ and rev 3.0 of Pereline Data System'’s
Pereline terminal emulator, both automati-
cally detect the chip and enable its buffer
logic. Since I replaced my UART chip with
this thing I've had zero retransmissions.
Best 12 bucks I've ever spent.

:INFOS_ABERRATION

I had the occasion to track down a bi-
zarre performance problem at a client’s
site recently, and the cause turned out to
be something related to the way Infos
deals with misbehaving programs.

The system is a large mixed data entry,
accounting, and word processing system
that uses a combination of mostly B32,
a few PL/I programs, and Wordperfect
4.05. The symptoms were that occasion-
ally the system performance would sim-
ply go into the dumper, with no signifi-
cant increase in the PID count or in the
system activity. Only a system reboot

seemed to cure the problem.

The first pass at diagnosis yielded the
fact that the major difference between
normal and in the dumper was a giant
jump in the percentage of system CPU.
Further analysis indicated that the poor
performance was accompanied by a jump
in the system call rate from 50 to 75 per
second up to 400 to 500 per second, and an
increase in the logical page fault rate from
10 to 15 per second up to 400 to 450 per
second. Bear in mind that page faults can
be caused two ways: as a result of real
page faults, and as a result of shared page
1/0 requests, like those used by Infos to
access data bases. A check of PERFMON
showed nomemory contentionand a static
PID count, so real page faults were ruled
out as a cause. An examination of the
display from PED/FTPS/FTLS showed
only 0 or 1 physical faults per second for
each process using Infos, but 40 to 60
logical faults per second. Other processes
not using Infos had zero physical and
logical fault rates.

An examination of the systemwide per-

ASSET REMARKETING CORPORATION

LOOKING FOR A RELIABLE SOIIRCE FOR NEW
AND USED DATA GENERAL EQUIPMENT?

BUY - SELL - LEASE

We maintain a substantial stock of new and used,
thoroughly tested Data General equipment at our facility
in Dallas, Texas. In most cases, we can ship the same day.

SPARE PARTS ARE OUR SPECIALTY.

TEXTBASE/IMG

TextBase/IMG is the integration of a new technologically advanced management
system designed to specifically manage free-form text in a relational database

PROCESSORS * COMMUNICATIONS © CABLES * PRINTERS
MAGNETIC PERIPHERALS  DISPLAY TERMINALS * ACCESSORIES

ASSET REMARKETING CORPORATION

4561 South Westmoreland
Dallas, TX 75237
800/383-9898
(214) 330-0404
FAX: (214) 330-8840

management system and a technologically advanced process for scanning, character
recognizing, displaying and printing images in an image processing management
system into custom text and imaging applications.

« Versatile Image Display

* EGA, VGA, Hercules Formats
« Compression ratios range 15:1
* Windows 3.0 Compatible

» High Speed Text Search

* Thesaurus Searching

* Menu Driven

* Review & Report Features

TextBase Imaging Corp.
901 Dover Drive, Suite 242, Newport Beach, CA 92660 ',
(714) 722-9648 FAX: (714) 722-6927
TextBase runs on the DG MV and DEC VMS series of computers.
TextBase is a trademark of TBI. Windows is a trademark of Microsoft Corporation.
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ring CPU histogram indicated very little
Infos activity in ring 4; about 8 percent of
total CPU consumption, and about 12 per-
cent ring 7 activity. The rest of the usage,
about 80 percent, was in ring 0 (the kernel)
and ring 3 (the AGENT). The low Infos
usage initially led me to suspect that Infos
was not the cause of the high system call
and logical page fault rate. My first reac-
tion was to suspect B32, but eventually |
noticed on a PED/FTLS display that the
PL/I programs were also generating high
logical page fault rates, so that let B32 off
the hook.

The only thing the B32 and PL/I pro-
grams have in common is their use of
Infos, so obviously the cause had to be
related to Infos in spite of its low CPU
consumption. It's as if Infos local servers
were suddenly chasing their tails, with a
?SPAGE in the middle of the loop.

The next step was half lucky guess, and
half dumb luck. Assuming that Infos was
the culprit, what would cause Infos to do
lots of logical faults? The only two possi-
bilities are data base accesses and virtual

memory file accesses.

I ruled out data base accesses because
the Infos CPU usage was so low. From
experience, | know that the Infos CPU
consumption associated with data base
operations is considerable, yet Infos CPU
usage was minimal, and each data base
access can generate only a handful (three
or four) shared page I/O requests. At 500
logical faults per second, that would mean
that Infos was doing about 200 data base
accesses per second using only 8 percent
of the CPU. That's clearly impossible.

I'm alittle rusty on Infos VM file usage,
since the last time [ spent any time with
the Infos internals documentation was
back around rev 2.3 or so. But [ know that
the VM file is a shared file that is created
by the Infos global server and then in-
cluded in the address space of all the Infos
local servers in users’ ring 4s. For no par-
ticular reason, I checked the size of the
INFOS.VM file and was surprised to find
thatit was overa megabyte. Back home on
my system I know that it averages some-
thing in the neighborhood of 200 KB, so

something was suspicious.

[ remember from Infos school that the
local servers don’t bring the entire VM file
into memory, in the interest of minimiz-
ing the working set size of the client PID.
Presumably, they read in a reasonable
sizechunk ofitand then they page through
it as required using ?SPAGE system calls.
The VM file contains everything thereis to
know about all open Infos volumes, and
the list structures used by the local servers
to assert locks. These structure lists can
become quite fragmented depending on
the number of data bases and volumes
open, the number of PIDs accessing Infos
files, and the number of locks active.

On the theory that the VM file had
become fragmented somehow, causing it
to grow abnormally large, I had the client
log off all the Infos users so that no Infos
files were open (verified via CONTROL
@INFOS USERS), and then had them all
log back on and resume working. No
reboot was involved.

Voila! System call rate and logical page
fault rates went back to normal, lots of idle

soon as they enter service.
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CPU was available, and response time
was peachy.

Later, the client discovered that some-
one had recently been testing a new pro-
gram against the live data base and had
inadvertently locked about 10,000 records
without unlocking them. That ballooned
the VM file up beyond a megabyte and
fragmented most of the structures created
within the VM file from that point on,
causing all other PIDs accessing Infos to
have to page through the VM file to follow
the fragmented structure lists. Even after
the aberrant program terminated and
closed its copy of the data base, releasing
all the lock structures, the VM remained
fragmented. Getting Infos back toan open
database countof zero effectively released
all the VM structures and started Infos out
with an empty VM file.

Moral: keep an eye on your INFOS.VM
file. A sudden spurt in the size compared
to normal may mean the program has a
bug in it that is causing it to leave lots of
locked records around. You might not
otherwise notice if the locked records are

SYSTEM MANAGER'S LOG

not accessed by any other programs. It's
especially easy to have this problem if you
use locks in report programs that read
large numbers of keys and records. In
general, locks are nota good idea in report
programsanyway;if yourunintoalocked
key orrecord you should just reportitand
then either wait for it or skip it.

:LINE_PRINTERS

Today I needed to hook up a new
Laserjet III to the system using a data
channel line printer controller. You may
find the details interesting.

Before powering the MV down to in-
stall the data channel printer controller
and its internal cable, | VSGENed a new
system specifying the new printer con-
troller as an LPE printer. I chose LPE
because I know that LPB printers require
the presence of a Data Products-compat-
ible direct access vertical forms unit
(DAVFU) in the printer, and LPE printers
do not. The Laserjet does not have a Data
Products-compatible DAVFU.If you have
a printer VSGENed as an LPB and you get

a line of trash, usually @’s, at the top of
each job, then you need to re-VSGEN the
printer as an LPE.

The next problem involved finding a
cableto hook the printerup tothe MV.The
Laserjet has the usual 36-pin Centronics
styleconnector for parallel hookups. I have
drawers filled with old PC parallel printer
cables, a couple of DG external printer
cables with Winchester style connectors,
but no DG external printer cable with 36-
pin Centronics style connectors. I checked
the DG Direct catalog and found that an
18-inch external printer cable goes for $60.
Yeah, sure. So I hopped on the bike, mo-
tored over to Radio Shack, and picked up
a programmable RS-232 adapter; part no.
276-1403, $9.95. That’s a little box with
two 25-pin connectors, one male and one
female, connected by a little printed cir-
cuit board with lots of holes in it and a
little bag with 25 jumper wires. Aftera few
minutes with the soldering iron and using
the chart shown in Figure 1, | had an
adapter that allowed me to use “stan-
dard” PC parallel printer cables to hook
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up printers to DG systems. Neat.

Then I shut down the MV, changed the
jumper on the parallel printer controller
for Centronics style strobe polarity, and
installed the controller. Centronics com-
patible interfaces use “negative true”
logic (aka “active low”) for the strobe
signal, and the Data Products-compat-
ible interfaces used by most DG printers
use “positive true” logic (aka “active

high”). Hence the need for the option
change.

I fired the system up and, voila, the
Laserjet works like a champ.

You may be asking yourself, why did I
go to the trouble to buy a parallel control-
ler for the Laserjet? Simple: the Laserjet I11
is a 19 ppm printer and can easily keep a
19,200 baud port busy full-time when
printing documents that are proportion-

ally spaced (like Wordperfect or CEO
documents). The system overhead to run
a 19,200 baud serial port is considerably
greater than the overhead to run the same
data through a data channel controller.
Not only that, but if you happen to con-
nect the printer to an IAC that also has
humans on it, the humans will notice
spongy I/O when the printer is running
full blast. If thereare two high-speed print-

—— ers on that IAC running at 19,200 baud at
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the same time, then the results will be
disastrous for the humans on that IAC.
If you'd like to use more data channel
controllers instead of serial ports for your
high speed printers, but you're short on

Figure 1: DG DB25 to PC DB25
parallel printer adapter wire list

DG PC DG PC

(M) (F) SIGNAL  SIGNAL
1 1 READY  BUSY
3 10 DEMAND -ACK
5 1 -STROBE -STROBE
- 2 DATA1  DATAt1
9 3 DATA2  DATA2
1 E DATA3  DATA3
13 5 DATA4  DATA4
15 6 DATA5  DATAS
17 7 DATA6  DATA6
19 8 DATA7  DATA7
21 13 ON-LINE  SELECT
23 9 DATA8  DATA8
Evens  18-25 GROUND GROUND

Leave the following pins open:
DG PC DG PC

(M) (F) SIGNAL  SIGNAL

25 Unused
12 Unused PAPEROUT
14 Unused -AUTOFEED
15 Unused -ERROR
16 Unused  -INIT
: Unused  -SELIN

Notes:
-NAME indicates negative true logic.

Note that your DG printer controller or
microcode (MV/Ixxx and MV /2xxx)
must be set for negative strobe polarity
(i.e., Centronics). The default is posi-
tive (i.e., Data Products) for most DG
printers.

36

August 1991



SYSTEM MANAGER'S LOG

slots, check out the triple-line printer con-
troller offered by Dataplus. It gives you
three data channel controllers on a single
board. As it happens, that’s the board that
[ just installed.

:VIRGINIZE

One of the handier utilities around our
shop is a program called VIRGINIZE. It
originally started out life as a CLI macro,
and then eventually got rewritten in As-
sembly language for performance reasons,
but it can be implemented just as easily in
any language that allows direct access to
system calls. On the face of it, VIRGINIZE
isn’t a very flashy program, but it sure
does get used a lot on my system.

Here’s what VIRGINIZE does: when
you type “VIRGINIZE pathname” itchecks
to see if pathname.VIR exists. If not, it
creates it as an exact replica of pathname,
including file type, record format, TCR,
ACL,UDA,and PERMANENCE, and then
copies the data from pathname using
?BLKIO and its “read next allocated ele-
ment” option to preserve any sparseness.
The output message is “Creating path-
name. VIR . .." .

If the .VIR file exists, then VIRGINIZE
compares pathname to the .VIR version. If
pathname is more recent based on TCRs, or
has the same TCR but is longer, then the
VIR file is re-created and pathname’s data
is copied to it (as above). The output mes-
sage is “Updating pathname.VIR ... " .

If the .VIR file TCR and length match
that of pathname, then pathname is re-cre-
ated and pathname.VIR's data is copied to
it. The output message is “Restoring
pathname . .." .

The net effect is that pathname is re-
stored to its virgin state, or a new .VIR
version is created from the newer and /or
longer, and presumably virgin, pathname.

We use VIRGINIZE before patching
files, so that we can retain a copy sans

B is the President of B.]. Inc.,a San Francisco
based consultancy specializing in system au-
diting, system management, and performance
analysis.:SYSMGR isadivisionof B.]. Inc. BJ
can be reached at 109 Minna St., Suite 215,
San Francisco, CA 94105, 415/550-1444
(voice) or 415/550-1072 (fax). The :SYSMGR
bulletin board number is 415/391-6531 (300/
1200/2400withoptional MNP class 5, CHAR/
605X/CHARLEN=8/PARITY=NONE/
AUTOBAUD) or 415/550-1454 (voice).

patches, and we use it before debugging
a .PR file so that any inadvertent mod-
ifications made in the shared parti-
tion donotshow upinthe.PRfilethe next
time we XEQ or DEB it. I also use it when
doing experimental editing of text files,
especially when SPEEDing them (bizarre
accidents are real easy in SPEED while
researching complex loops; one missing
or misplaced escape character and the

file is mush).

I'd be happy to provide a listing here of
the equivalent program written in C, or
some other reasonable language, but I've
run out of space again this month. So |
guess you'll just have to attempt it from
the description given above, or you can
download a copy of AOSVS:UTILS:
VIRGINIZ from the :SYSMGR BBS.

You're welcome. A
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Disk headaches

SYNOPSIS

Wow ‘em with performance, but reliability will ultimately
save your system and your sanity. Heed the author's
warnings about simplicity and sensibility, and perhaps you
may avoid a late-night battle with the Beast.

Advances in disk technology are con-
tinuing at a bewildering pace. There are
issues of platter size: should you choose
11.0-, 5.25-, 3.5-, or 2-inch disk drives?
Thereareissues of protocol: SCSIorSMD?
Throw in data transfer rates, average ac-
cess time, and mean time between fail-
ures and you have enough variables to
give yourself a headache.

In my college days, my professors al-
ways told me that when faced with a
myriad of data, always start by making
simplifying assumptions. If the simpli-
fied model works well, then one has saved
oneself a significant amount of work. In
regard to external disk drives for Unix
machines, useful rules of thumb for
today’s Unix environment are 5.25-inch
format, at least 600 MB capacity (1 GB of
capacity is preferred), a parallel SCSI in-
terface with a maximum transfer rate of at
least 3 MB per second, average access
time of less than 20 ms, and a mean time
between failures (MTBF) in excess of
100,000 hours. If you are looking for inter-
nal swapping disks, then you should be
looking at 3.5-inch drives that can hold at
least 200 MB and an MTBF of at least
100,000 hours.

If the disks you want to buy fit these
parameters, then you will be purchasing
high-performance, proven technology
with a minimum amount of risk. Disks
with 11.0- and 8.0-inch platters are obso-
lete. Disks that are much faster than 12.0
ms haveyet to have their reliability proven
in the marketplace.

At this point [ would like to emphasize
the effect of reliability on your mental
health. As far as I am concerned, the most
important factor with regard to disk selec-
tion is reliability. I would rather have
above-averagereliability and average per-
formance than superb performance and
average reliability. (I consider average
reliability in today’s marketplace to be at
least 100,000 MTBF.)

Not everyone agrees with my emphasis
on reliability. I had lunch recently with
the president of a company that manufac-
tures disk drive subsystems. He had diffi-
culty understanding why anyone would
not want as much disk performance as
possible, even if it meant sacrificing reli-
ability. I could tell that he must never have
had to face down the Beast by himself.
What is the Beast?  will describe it to you:

It is 3 a.m. Last night, just as you were

ready to go home, a critical disk crashed.
You have been working alone on recover-
ing the system for 10 hours. Dinner con-
sisted of an apple pie and a Snickers from
the vending machine, washed down by
copious amounts of Mountain Dew. You
spent several hours moving files so that
you will have enough space to read in the
backup tape. Unfortunately, justmoments
ago the primary backup tape had a
nonrecoverable hard error just before
reaching the data you needed. It had been
running for almost two hours.
Horsefeathers! Your heart is beginning to
beat faster, and there is a sinking sensa-
tion in the pit of your stomach. You hope
the secondary backup tape will work. You
are tired and cold. The drone of the air
conditioning system rings in your ears.
You would rather be home asleep, but
instead you know you have to be at your
best. One mistake and you know the sys-
tem will be down until noon at least.

At this point you munch on some Pea-
nutM&Ms and chug another “Dew” to try
to shake the fatigue from your mind. Fi-
nally, after taking a deep breath, you load
the secondary backup tape. After what
seems likean eternity, the restoration runs
to completion. A small smile comes over
your face. Tonight you have faced the
Beastand won. Briefly, you remember the
times when you have not always been so
fortunate. But the pain of past defeats is
short-lived. Tonight, as theadrenalinsurge
slowly recedes, you savor your small vic-
tory. After another hour of checking your
work, youareready to go home. You head
into the parking lot as the first light of the
new day appears on the horizon and you
say good morning to the “early bird” us-
ers as they arrive at work. As you begin to
drive home for a well-deserved rest, you
ask yourself, “How can anyone in their
right mind get up before 7 a.m.?”

The above scenario is less likely to hap-
pen now that disk mirroring is available,
disks are more reliable, and tapes drives
are fasterand have greater capacity. How-
ever, having to face the Beast is definitely
near the bottom of an experienced system
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manager’s list of favorite activities. And
anyone who has ever had to face the Beast
knows the importance of reliable equip-
ment and well-tested, thorough backup
procedures.

[ hope that as a result of reading this
column, the reader will begin to under-
stand why I am so excited about the new
Data General Reliable Array of Inexpen-
sive Disks (RAID) technology. It has an
MTBF in excess of 1,000,000 hours. The
use of RAID technology should greatly
reduce the chance that I will ever need to
see the Beast again because of a disk hard-
ware failure. One spare disk drive on the
shelf, combined with Data General’s RAID
technology, should be even more effec-
tive in controlling the Beast than garlic is
in combatting vampires.

Probability and MTBF

[t is important to note that just because
each of your disk drives had an MTBF of
100,000 hours does not mean that 100,000
hours will pass before you ever have a
disk failure at your site. In fact, if you have
10 drives, each with an MTBF of 100,000
hours, you probably will have at least one
disk failure within 14 months. The math-
ematics used to calculate this failure is as
follows: the probability of any disk failing
is 1-(1/100,000) = 0.99999. The probabil-
ity of not having a failure among 10 disk
drives is (0.99999)" = 0.999900004. The
MTBF for such a system is 1/(1 -
0.999900004) =10,000.4 hours =416.7 days.
A good rule of thumb, given that all of
your drives are of equal reliability, is to
divide the number of MTBF hours by the
number of drives.

No more free lunches

One of my favorite methods of obtain-
ing free lunches from Data General sales
personnel has been eliminated. All I had
to do was bet salespeople that they could
not tell me the MTBF of DG disk drives.
What the salespeople learned was that,
technically, they had the capability of tell-
ing me the MTBF of their drives, but cor-
porate policy would not allow them to
give me this information. This policy

David Novy is a technical computing special-
ist at 3M in St. Paul, Minnesota. He is past
chairman of the AOS/VS special interest
group and current chairman of NADGUG's
SIG/UX.

earned me several free lunches and it also
cost Data General several hundred thou-
sand dollars in sales because I refuse to
purchase any disk drive from any com-
pany that will not tell me the MTBF of its
disk drives.

Recently, I learned that DG has modi-
fied its MTBF disclosure policy. What is
now in place is the advanced reliability
calculation (ARC) policy. Under this

policy, Data General will tell a user the
reliability values of any piece of equip-
ment it sells, however, it will do so only if
the user is willing to sign a nondisclosure
agreement concerning thesereliability fig-
ures. | feel this is a reasonable compro-
mise. The user can obtain critical reliabil-
ity information and Data General does not
have to worry that its reliability informa-
tion will become public knowledge. A
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you. And for people who want to customize,
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Totally RAD

SYNOPSIS

Fe eeling philosophical today? Try these on: RAD is rapid,

but compared to what? And when is a language not really a
language? Get hip with the concepts and cogitate _for a moment
the enormous potential of 4GL and SQL tools combined with the
new muscle of today's hardware platforms. The software
development revolution is here. Be ready to take advantage of it.

by Kim Medlin
Special to Focus

What comes to mind when you think of
“RAD"”? A California surfer dudedescrib-
ing the last awesome wave? Be careful
with your lingo at the next office party
because all hip software developers know
that RAD stands for rapid application
development. There, if this article doesn’t
help you in any other way, perhaps I've
just saved you from a potential data pro-
cessing social faux pas!

What is rapid?

If RAD means rapid application devel-
opment, what is meant by “rapid?” After
all, “rapid” is a relative concept. In other
words, RAD is rapid when compared to
what?

A historical perspective shows that dra-
maticimprovementsin programming lan-
guages have occurred before. Compared
to the first generation of hard-wired logic,
Assembly language programming was a
great improvement in development pro-
ductivity. Later, third-generation lan-
guages (3GLs) like Cobol and Fortran once
again compressed the development life
cycle significantly. Likewise, RAD pro-
vides a developmental productivity in-
crease when compared to 3GLs in certain
situations. (Those last three words are criti-
cal. More on this later.)

What is fueling this most recent revolu-
tion of application development method-

ology? Theanswerliesin twodistinct data
processing technologies that only recently
have found common ground inthe worlds
of advanced software functionality and
high-speed hardware performance. In
other words, advanced software concepts
frequently have waited decades for hard-
ware technology to catch up and provide
acceptable performance. In the case of
RAD, the two critical pieces of software
now viable are

1) Fourth generation languages (4GLs),
and

2) Relational data base management sys-
tems (RDBMS).

I know what you must be thinking: these
concepts aren’t new! After all, the market-
ing blitz for these products has been in full
swing for years. However, let's make one
thing clear. I'm not from the world of full-
color glossy advertising. I live in the real
world of delivering usable software ap-
plications. Only recent advances in hard-
ware speeds have allowed the promise of
these two components to become a practi-
cal reality in the software development
arena.

What is a fourth-generation language?
or, when is a language not really a
language?

Without first-hand experience, I accept
the notion that hardwiring a computer’s
logic was the first generation in the family
tree of programming languages. And you
must admit that Assembly language was
truly a generation ahead of its predeces-
sor. And, of course, Grace Hopper’s Co-
bol, the founding father of 3GLs, still holds
the world record for language longevity.

These three programming models are
termed “generations” because each new
level was built upon the framework of its
predecessor. So at first glance it appears
that 4GLs follow this logical progression,
because they are programmed in 3GLs.
But consider this . . . what will fifth-gen-
eration languages be written in? 4GLs?
Hardly! I therefore propose that 4GLs
aren’t programming languages at all! My
theory is that:
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4GLs are not languages. They are develop-
ment tools, written in 3GLs, that increase
developer productivity.

(However, to maintain terminology that
is consistent with the current DP vernacu-
lar, I will refer to 4GLs as languages.)

The key concept separating 3GLs from
4GLs is that when using a 4GL, the devel-
oper indicates “what” a program is sup-
posed to accomplish. This is unlike all
previous languages in which the steps of
a program told the computer “how” to
accomplish a task. This higher level of
functionality implies a degree of knowl-
edge that 4GL tools possess. Specifically,
4GL tools are designed to provide stan-
dard business data processing functions
such as

* Forms-level data entry
* Interactive menus

* Pick lists

* On-line help

* Reporting

* Business graphics.

The basic rule, then, is that a 4GL is a
candidate language for an application if
the 4GL under consideration provides a
large percentage of the business functions
required by the application.

A corollary to the above rule states that
a 4GL is generally not appropriate for a
specific application function when

1) The 4GL doesn’t automatically facili-
tate that function, or
2) Performance must be maximized.

Under those circumstances, a 3GL is a
more likely choice than a 4GL.

Note: I realize that it sounds intuitively
obvious to state that “4GLs should be
used when it makes sense.” However, if
you attempt to force-fit a 4GL to accom-
plish a function that it is not designed to
accomplish, you can easily spend more
time writing that function than if you had
used a 3GL! The trick is to use the proper
tools for the task at hand. 4GLs are not
always appropriate.

Many industry-leading 4GL offerings
are available on Data General platforms.
Most of them are supplied by third-party
vendors such as Ingres, Sybase, and
Informix.

The DBMS

Applications developed witha 4GL are
often called “data driven” because it is the
actual structure of the data that can deter-
mine the complexity of implementing a
specific function. Therefore, proper data
base design for a 4GL environment is ab-
solutely, positively crucial!

Many 4GLs employ the Structured
Query Language (SQL) as their relational
data base language. SQL (pronounced
SEE-quel) is the current ANSI standard
for data base access. Utilizing SQL with
4GLs is a natural fit since physical SQL
data structures usually are very similar to
the logical data design, thus making data-
driven 4GL applications generally intui-
tive to develop.

And in summary ...

This article merely scratches the surface
of rapid application development. Future
topics to be discussed include

* Structured analysis

* CASE tools

¢ Data base design techniques

* Prototyping

* SQL syntax tutorial

* SQL tips and techniques

* Product evaluations

* Development estimating methods
* Reporting and query capabilities

... toname a few.

Theage of softwaredevelopment within
a short timeframe is here! The promise of
4GLs/SQL combined with the muscle of
current hardware platforms have been
united. They enable software developers
to produce volumes of quality application
software in a relatively short period of
time. I don’t know what the next genera-
tion of development tools will be. But
RAD technology is here today. Also, Data
General plays an active role in supporting
RAD products on a variety of platforms.
Therefore, as software developers using
DG systems, we should take full advan-
tage of RAD ASAP. A

Kim Medlin is a Software Development Sec-
tion manager with Data General’s Solution
Services group in Atlanta, Georgia. Solution
Services specializes in custom software de-
sign, development, implementation, and con-
sulting. Kim's address is 3617 Parkway Lane,
Norcross, GA 30092. He can be reached at
404/448-6072 extension 2007.
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Confused by CLI32?
Don't worry!
Hook-Bang-Crunch
makes it all very clear.
All new Revision 2 for CLI32!

The definitive Manual on CLI Macros
Format: 354pp A4, 3-hole drilled, Binder not supplied.

Revision 2 PRICES

?!# Manual

?1# Mag-Tape

Shipping / Handling
Allow 4 to 6 weeks for delivery.

Send order with Cheque or Money Order to:

Shalless Software Pty Ltd

P.O. Box 469, Malvern
Victoria 3144, Australia

SUS SCAN SA
100.00 112.50 125.00

100.00 112.50 125.00
1500 20.00 5.00

Tel: (+61-3) 822-9157
Fax: (+61-3) 6964928

(incorporated in Victoria) Nos include International Prefix

\S >
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DG & MOTOROLA
BUY * SELL * LEASE

CPU
MV/15000, 20000 IAC-8, IAC-16
MV/10000 TCBs
MV/8000 COM BASIC /0
MV/7800 ATI-16, AMI-8
MV/4000, 40000C  ALM-8. ALM-16
MV/2000 MCP-1 W/TCB
g/? . ;/géglzcoaso DISK/ TAPE
. S/280, 354, 592 MB
MEMORY 96, 192 MB
for all MV & 73, 147 MB
ECLIPSE 10, 12.5, 20, 25 MB
for all NOVA & 6231 CART N/E
MICRO 6026, 6123, 6125
[ 6299, 6300, 6021
4320 55CPS LQ CRT'S
GENICOM 3318 6053, D-100, D-200

Data Prod B300,B600
OKIDATA 192, 292

D-210, 211, 410, 460
D-214, 215, 411, 461

HP LASER JET D-216, 412, 462, 470
DESKTOP COMPATIBLES
DG/10, 20, 30 PKG ZETACO CDC
DISK UPGRADES FUJITSU SCIP
USAM-4, USAM -1 DATARAM  STC
CARTRIDGE TAPE

MEMORY

SPECIAL| MOTOROLA UNIX
* *x * * |COMPUTER SYSTEMS

AMES SCIENCES, INC.

1787 Chancellor Point Rd., Trappe, MD 21673
(301) 476-3200 * Fax 301-476-3396

Circle 1 on reader service card.



THE WORKSTATION 5, Doug kove

Life in the fast lane

No doubt about it, business is cutthroat
in Silicon Valley. This month’s column,
about Intel and its domination of the PC
CPU chip marketplace, not only demon-
strates the nature of the chip business, it
may also help you develop your PC
purchasing plans for the next 12 to 24
months.

The 8088, the basis for the original
PC, was obviously a big success for Intel.
Once started, there was no stopping the
growth of the PC market, and Intel’s ties
to IBM’s manufacturing and Microsoft’s
operating systems guaranteed ita healthy
future.

The 80286 chip and the IBM PC/AT
were supposed to be even more successful
than their predecessors, but some engi-
neering brain damage ensured that the
‘286 represented only amarginalimprove-
ment over the original 8088/8086. The
80386, however, is a big step forward. Its
memory management almost lets you for-
get that the chip is still based on seg-
mented memory—something that should
have died a slow and painful death many
years ago. In any case, the 80386 is clearly
a hit.

In order to fill the gap between the
fastest 80286 chips and the 80386, Intel
introduced the 80386/SX—a 32-bit ‘386
with a smaller, 16-bit external bus. The
‘386/SX is slower and less expensive than
the full-blown 80386/DX.

As an interesting twist in the semicon-
ductor business, Intel (like most other
manufacturers) needed to guarantee that

SYNOPSIS

What is quite a bit smaller than a bread box, worth
more than its weight in gold, and lurks at the center of
a brilliant and frightening Silicon Valley plot? Hint: it's
inside your PC.

asecond source wasavailable for the 80386.
Such “second sourcing” is required be-
fore certain customers will buy the prod-
uct at all. This is insurance for these cus-
tomers against the possibility of delays in
delivery or other problems with the pri-
mary supplier.

Advanced Micro Devices (AMD) was
given the rights to manufacture the 80386
inatechnology exchange with Intel. What
Intel had not counted on was that AMD
would be able to produce a chip that reli-
ably ran faster than Intel’s own 80386: 40
MHz for the AMD chip vs. 33 MHz for
Intel’s best.

Take a step back and look at the situa-
tion here. These little silicon goodies are
literally worth more than their weight in
gold. A truck was recently hijacked in
Japan. It was stocked with all sorts of
valuable electronic equipment and com-
ponents. All was left untouched by the
thieves, except for a case of 80386 chips.

You and I don’t usually go out and buy
these chips. No, we buy computers that
say “386” on them. We don’t care who
makes the chip so long as it's faster than
the one used by the guy in the next cubicle.
Buta40 MHz chipis worth a lot more than
a33 MHz one, and if a PC clone manufac-
turer can strike a better deal with AMD
than with Intel, there are millions of dol-
larsatstake. In particular, Intel’s monopoly
collapsesand the high prices of these chips
come tumbling down.

Needless to say, Intel began an active
defense. First, it sued AMD, trying to keep

AMD from using the name “80386” on the
chips. Intel lost the battle.

What else could the company do? What
weapons wereavailable? While AMD was
working on its version of the ‘386, Intel
was, of course, developing the next gen-
eration of the line, the i486. The i486 is not
as revolutionary as the ‘386, but it is quite
a bit faster at performing the same tasks.
Intel figured the i486 should be able to
draw big bucks, and the company priced
it accordingly. But Intel knew from its
previous experiences that if it wanted to
keep 1486 prices high, it would need to fill
the 386/486 gap with something. Enter
the i486/SX.

In the 286/386 world, there are add-on
chips for floating-point math operations:
the 80287 and the 80387, respectively. Not
all programs use the floating-point in-
structions, but those that do, such as
spreadsheetsand CAD/CAM utilities, run
substantially faster with the coprocessor
installed.

With the increase in chip densities that
accompany every new generation of sili-
con, Intel was able to squeeze the math
coprocessor logic onto the same wafer as
the main CPU. As a result, the i486 in-
cludes the floating-point functions. There’s
no separate math chip.

There’s also no longer much need for a
16-bit version of a fast chip, as proven by
the dramatic fall of 80386/SX sales. It
would have been silly to make a 16-bit
version of the i486. Ah, but what about
those folks over at AMD? What could be
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done to put a stop to those young up-
starts?

Here was Intel’s logic: Sales of the 80286
and 80386 /SX were way down,and would
not likely recover. The full-blown 80386
was now Intel’s bread and butter, with the
1486 the ace in the hole for the next two
years. But now AMD threatened to de-
stroy the crown jewels. Remember, there’s
no vendor loyalty in this business; it’s all
dollars. Drastic action was required.

Intel’s next move was both brilliant and
frightening. In effect, the company took
its next heir to the throne—the i486—and
crippled it. Intel disabled the floating-point
processor. That’s right, some engineer
probably just went into the mask and dis-
connected one of the millions of transis-
tors on this baby. That’s all it would have
taken. The result: the birth of the 1486 /SX.
It's every bit as fast as the “real” 486
except in floating-point operations, and it
costs Intel every bit as much to produce as
the 486.

Pretend you’re a manufacturer of PC
clones. You've got a choice between
AMD'’s fast 80386 or an even faster 1486/
SX. Oh, another point: the i486/SX is sub-
-tantially less expensive than AMD’s chip.
What would you do? I thought so.

But what about those users who want to
upgrade to a math chip when they run out
of horsepower for their big spreadsheets?
[f you’ve bought a box with an 80386, you
can just buy the separate 80387 chip and
pop it into the empty socket sitting on the
motherboard for just that purpose. Isn’t
that in AMD'’s favor?

Maybe not, as Intel has covered that
base, too. You want to add floating-point
instructions to your i486/5SX? No prob-
lem. Intel will gladly ship youamath chip.
Funny though, it’s just a true 1486 to re-
place your crippled /SX. Elegant and vi-
cious. Such is life in the fast lane of Silicon
Valley.

I'm taking next month off, but I'll be
back in October, when I'll bring you up to
date on the subject I'm asked about most:
Netware for MV family computers.

(Note: at the time of this writing, Intel
had not officially announced the i486 /5X
chip. This article is based upon industry
speculation and press reports of “reliable
sources.”) A

Doug Kaye is president of Rational Data Sys-
tems, Inc.,and can bereached at 1050 Northgate
Dr., San Rafael, CA 94903; 800/743-3054.
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G Data

DATA Ltd.
MARKETING

COMPUTERS &

3.150
1,350
1,200

MV 4 & 10 Memory 8MB
IAC 16 (RS 232)
IAC 16 (RS 422)

PERIPHERALS WORLDWIDE
MV 15000 MOD 10, 8BMB $13,750 IAC8-2 $950
MV 15000 Floating Pt 2,850 TCB-8and 16 200
MV 2000 4MB, Fipy 2500 MCP1w/TCB 1,200
MV 20000 Model 2 Upgrade 14750 LAC 12 800
MV 15000 MOD 20 18,500 DG 70MB Drive (2000 Format) 400
MV 4000 CPU O MB 500 DG 160 MB Disk 1,500
Genicom 3320/3318 Printers 250 4327 B300 600
6239 S/S 592MB 3.500 4364 B600 1,950
4307H Tape Drive 3,500 LB 615 Printer (New) 3,250
6299 Tape Drive S/S 6,500 32 MV Memory (MV 20000 Style) 17,000
322MB S/S CALL 6236S/S...1,250 D210 150
WIOC (MV 10000) 1,500 D460 215 D410 195
LAN BOARD (15000 Style) 2,750 D41 225 D211 175
LAN BOARD (2000 Style) 750 D214 175 D215 225
MV 4 & 10 Memory 2MB 450 D216 New.....365 D400 75
MV 4 & 10 Memory 4MB 1,500 MV 2000 4MB Memory 1,350

DG 16MB Mem..6,500 Dataram 16MB Mem.3,500
8MB Memory MV 20000 Style 1,500
DG 6321 Printer w/ Sheet Feeder 350

SYSG EN DG 6321 Printer .......
SpEClAL Motorola Delta 3000

BUY « SELL » TRADE  LEASE

=+« PRICING SUBJECT TO CHANGE WITHOUT NOTICE
ALL EQUIPMENT SOLD IS WARRANTED FOR 30 DAYS  Motorola VAR

.$350 MV 20000MOD Il Board ..$14,750

CALL Motorola Delta 8000 ............ CALL
Authorized
WordPerfect

12 ELKLAND ROAD, MELVILLE, NY 11747 (516)491-1100 fax: (516)491-1559
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SYSTEMS EXPRESS LIMITED

Computer Specialist

For European Users:

Why buy Data General equipment 5,000 Kilometers away?
EEC Based Data General Sales Specialists

~ Prices will be better from us !

~ Delivery will be faster from us !

~ Power specifications will be the same from us !
- No import duty from us* !

~ No export licence needed from us* !
(*ECC countries)

We will be

happy
to quote for

and supply:

stations and

MV 18,000 Range
MV 15,000 Range
Spares for all your Old Eclipse/Nova/Micronova Systems.

MV55 and MV95 upgrade boards - the latest Data General
MV technology, featuring an MV family CPU on a
5 MIPS single-chip board.

MV 10,000
MV 7,800XP

MV 2,500
MV 2,000

MV 1,400
MV 1,000

Full range of AViiON and 386 UNIX machines, work-

the PLUS-type, AViiON-compatible

terminals with twin-host working.

Data General Compatible equipment.
Fujitsu, Dataram, Kennedy, MegaTape, Zetaco

THE NEW EUROPE !

THEBESTSUPPLIERFOR Systems House, Rear of 23/29 Daws Lane
Mill Hill, London NW7 45D

Tel: 44-081-906-8191

FAX: 44-081-906-8638

Telex: 8954111 Replay G
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Park Place International

250 PARK PLACE
CHAGRIN FALLS, OHIO 44022

DATA GENERAL
COMPUTER
HARDWARE
SPECIALISTS

The Place to Buy, Sell,
Lease Pre-owned and New
Data General Micro-
computers, Minicomputers,
and Peripherals

(216) 247-2650

FAX (216) 247-2604

Circle 32 on reader service card.

BUY « SELL * TRADE * SERVICE

All Data General Equipment

FLAT-RATE
TERMINAL REPAIR
AS LOW AS

$ 89.

CALL WITH
MODEL #
AND
MANUFACTURER

Sabra Systems, Inc.
P.0. Box 806, One Boonton Ave.
Butler, NJ 07405
(201) 4920317 FAX (201) 492-1460

D.G., DEC, IBM PC & Compatibles
On-Site Service

Circle 38 on reader service card.

BULLETIN BOARD

Bits and bytes
from the bulletin board

Laserjet printer fonts, (?
problems -

From: Keith Chuvala

While we're waiting for DG to
properly support the L] IlIsi, has anyone
figured out a way to fool CEO into
thinking the printer has cartridges
installed? We want to be able to use
Times and Helvetica, which are native
to the IlIsi, but the only way I've found
to get CEO to speak those fonts is to
specify a cartridge in the printer setup.
Unfortunately, CEO somehow thinks
I'm being naughty, and gives me a
formatting warning (and no other
output!) when I choose one of these
fonts. Shoot, I'd be happy just to get 12
pitch out of the darned program!

From: Matt Koch

This suggestion may help. There is a
CEO printer toolkit available that lets
you do just about anything to any
printer you want, at least that is what
the manual says. My problem is that we
have two of the original laserjets with a
Pro-Collection font cart. As of rev 3.20,
CEO no longer supports this cart. The
local DG office was nice enough to loan
me a copy of the Printer Toolkit, but at
the moment it’s complaining about the
escape sequence that is needed to access
the font. The toolkit requires that you
run CEO rev 3.20.

What about these IAC-8 'q-
models? ;

From: Jim Bageant

Can anyone give me the story on the
different IAC-8 models? I'm looking for
an 8-line IAC with full hardware flow
control on 8 lines. I've been told at least
a dozen various stories concerning
software revisions. [My] system is an
MV /20000 Mod 1 running AOS/VS
Classic 7.67.

From: Jeff Campbell
There are three kinds of IAC/8s. The
IAC/8 is RS-232 only. The IAC-11/8 is

switchable between RS-232 and RS-422.
Both the IAC/8 and IAC-II/8 use the
Micro Eclipse processor. Then there is
the IAC-3/8. It is similar to the IAC-11/8
except that it uses a 68 K processor.
Always remember, call your DG sales
rep for more specifics (standard
disclaimer). | have used all three types
and never had any problems. Good
luck!

Tracking CEO messages 4

From: Matt Koch

[ need to find a way to count the
number of messages received for a CEO
user on my system. Does anyone know
of a way to do this? DG suggested the
CEO toolkit, but we do not have any of
the required programming languages to
use it. I could probably get a fairly close
idea by tracking the numbers in the
user’s in-box and wastebasket, but an
accurate number would be better. Any
help would be greatly appreciated.

From: Alain Gross

There is a simple way to count the
number of CEO messages received (or
sent) by your CEO users: LOG Use
CEO.POA SET/LOG. CEO_POA
will log any traffic in the file
:CEO_MAIL:CEO_POA_LOG. ICobol or
even SORT will be enough to extract
and count the needed lines. Advantage:
each line is time-stamped, so you can
deal with a restricted period of time.
And you can know who is the sender.

Inconvenient: the log will grow up
very fast. You will need to purge it
often. I usually call such a method
bricolage in my country (Switzerland),
but it sometimes works better than some
DG products. Hope this will help. A

Do you have an answer, comment, or
question? Call the NADGUG/RDS
electronic bulletin board, available to all
NADGUG members. The phone number is
415/499-7628. There are no fees for use
other than the telephone charges.
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PRODUCTS AND SERVICES

The latest products for DG systems

High-performance
MV subsystems

Hopkinton, MA—Hiperstor, a subsid-
iary of Clearpoint Research Corp., an-
nounces the DGMS-SC family of single-
and dual-channel SCSI-2 disk and tape
interface controllers for all Data General
systems supporting the Burst Multiplexor
Channel (BMC).

Using one slot but providing capac-
ity for up to 14 drives, the DGMS-SC
family offers subsystem configura-
tions from entry-level tape backup to
multiple tape and disk subsystems.

The DGMS-SC1’s dual BMC and dual
SCSI-2 tape and disk subsystems provide
data transfers without controller bottle-
neck. Dual channels support more than
500 1/Os per second. The SC1 controller
supports 14 SCSI disk and tape devices
from one controller. Custom-configured
channels provide faster operations; with
one bus for disk operations and a second
for tape, disk accesses are not slowed by
more time-consuming tape requests. Each
SCSI bus can be configured to support
single-ended or differential configura-
tions, maintaining past investment and
allowing future upgrades. Dual channels
allow both configurations off a single con-
troller.

Also available in the SC family is the
SC0, a single-channel tape and disk con-
troller. The SCT, a single-channel tape
controller, is a solution for backup, boot-
ing, and file transfers. All controllers pro-
vide Data General DP] and MT] emula-
tion. Additional features include hard-
ware mirroring (RAID 1), custom diag-
nostics, and dual porting.

List prices range from $11,000 for an
entry-level, tape-only subsystem to $48,200
for a high-performance, 4 GB dual-
channel subsystem.

Clearpoint Research Corporation, 35

Parkwood Dr., Hopkinton, MA 01748; 508/
435-2000.

Circle 55 on reader service card.

No fax machine
required

Toronto, Ontario—A multi-user, send-
and-receive fax system for AOS/VS is
now available fromSeidata Microsystems.
MV:FAX enables users to send multiple
letters, documents, reports, ASCII, or
Wordperfect files directly from their ter-
minals or PCs.

A scheduling systemallows large trans-
missions to be coordinated at specific
times, to take advantage of more economi-
cal communication rates. Transmission
dates, times, and document names, to-
gether with time used, are audited auto-
matically on disk. Such information may
either be printed or inquired upon from
any terminal.

Incoming faxes are stored on disk, and
mavy either be stored or printed automati-
cally toalaser printer or dot-matrix printer,
orredirected to any printer on the MV.No
fax machine is required.

A unique programmer’s interface inte-
grates with Cobol, ICobol, BBasic, For-
tran, Powerhouse, and other fourth-
generation language applications, allow-
ing seamless generation of fax documents
and automatic transmission of data di-
rectly from application programs.

A regular PC is used as the dedicated
MV:FAX server, which connects to the
MV via asynchronous lines. No special
hardware is necessary.

The package includes MV software,
system manager’sinterface,asynchronous

communication software, PC software,
and fax card. Anunlimited user license for
any MV is $4,000.

Seidata Microsystems, Inc., 15 Wertheim
Court, Suite 511, Richmond Hill, Ontario,
Canada L4B 3H7; 416/882-9950.

Circle 61 on reader service card.

Optimize while on-line

Salina, KS—Eagle Software and Expert
Systems, Inc.,announce Disk_PakOnline!,
a disk optimization utility available for
Data General’s MV family of minicom-
puters.

Disk_Pak Online! runs transparently
while other processing continues uninter-
rupted, requiring no system downtime or
release of disks. Disks may be reorganized
automatically, with no operator interven-
tion. A single command allows the user to
watch the optimization process, monitor-
ing which file is being organized and how
much time remains until completion.

With automatic file placement (AFP), a
technique developed by Eagle Software,
Disk_Pak Online! improves disk response
time and overall system performance.
Because the utility may be runatany time,
users will save time formerly spent reor-
ganizing disks.

The program providessupport forsingle
and multiple disk systems (DG or third-
party drives) across the entire MV prod-
uct line. Disk_Pak Online! also supports
disk mirroring and MRC subsystems. It
may be run on systems that must be up 24
hours a day, and it maintains integrity of
dataduring optimizationevenin theevent
of a system or power failure.

Disk_Pak Online!, developed by Expert
Systems, Inc., is being marketed by Eagle

Focus
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Software through its network of distribu-
tors. Prices range from $500 to $5,000 de-
pending on machine size. Upgrade pric-
ing is available for a limited time to cur-
rent Disk_Pak and Diskopt users.

Eagle Software, Inc., 169 East Cloud, P.O.
Box 16, Salina, KS 67402-0016;913/823-7257.

Circle 57 on reader service card.

Point-of-sale terminal
emulates DG

Boston—Printer Products offers the
PCPOS 2000, a PC-based point-of-sale ter-
minal that can run as a Data General ter-
minal. Data General VARs (value-added
resellers) need only to install either of two
software emulation packages from
Rhintek, Inc.

Rhintek’s EMU 220 software package
allows the PCPOS 2000 to emulate the DG
Dasher D214, D215, D220, D100, and 6053
terminals. The EMU 470 software pack-
age allows the PCPOS 2000 to emulate the

DG Dasher 470C terminal and is compat-
ible with DG terminals D214, D215, D220,
D411, W640, and D641.

The PCPOS 2000 resembles an inte-
grated register when installed. Due to
modular construction, it disassembles for
quick service with printer and keyboard
detaching in seconds.

Both 286 and 3865X versions are avail-
able with a 3.5-inch, 1.44 MB floppy drive
standard. A 40 MB hard drive is optional.

Available keyboards: an AT-101 en-
hanced or a QWERTY plus register-style.
Both caninclude Smartwedge from Printer
Products. Smartwedge includes key pro-
grammability and interfaces for dual-track
magnetic stripe reader, and bar code scan-
ner or wand. The Smartwedge setup soft-
ware is for applications requiring the ma-
nipulation of data entering the keyboard.
Mag-stripe input and bar code data are
altered without any changes to the appli-
cation program.

Several sizes and types of monitors are
available, including 9-inch MGA, 12-inch
MGA, or 12-inch VGA color.

Options include a 40-character, VFD
pole display that provides flash and scroll
modes for advertising messages. A 16-
character, liquid-crystal pole display with
scroll mode is also available. Both are ca-
pable of 360-degree rotation. A basic 286
package is $1,995 including receipt/jour-
nal/validation printer, 12-inch MGA
monitor, AT-101 keyboard, and cash
drawer.

Printer Products, 25 Denby Road, Boston,
MA02134;617/254-1200; Rhintek, Inc., P.O.
Box220, Columbus, Maryland;301/730-2575.

Circle 60 on reader service card.

8 mm tape backup
system in two versions

Marlboro, MA—Hanson Data Systems
introduces an 8 mm tape backup system
for the Data General MV family of proces-
sors. The 8 mm transport will hold as much
as 2.2 GB of data, and is available in two
versions.

AnAOS/VS ° &

& AOS/VSII
Performance
Seminar for Normal Humans.

Brian Johnson will be leading a three-day seminar

on performance analysis and capacity planning
Seminarl01 is specially designed for system managers
who are not system programmers.

Call for information on prerequisites and fo request a
registration package.

September 9-11 San Francisco $1250

A Division of
:SYSMGR -~

Software for System Managers
109 Minna St. Suite 215, San Francisco, CA 94105

(415) 550-1454 FAX (415) 560-1072

RAIDer 1 by Delphi

Full Disk Mirroring

* Can Backup
Concurrently (No Stop)

*

Faster Access
(Fastest Drive Wins)

*

Hi Performance
Caching

For: ALL MV'S & AVIIONS
IBM RS/6000
SUN, DEC, any SCSI

Engineering
Universal
Solutions

Call for your closest Dealer or VAR

Delphi Data

9069 Cajalco Road, Phone(714) 279-7955
Building 1 ¢ Fax: (714) 279-7957
Corona, CA91719
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Data General
Terminal Repair

D100, D200, D210
D211, D214, D215
D216, D450, D461
D462, D410, D400
D411, 6053, D412

S95 rate

most repairs

COMPUTER

MAINTENANCE
CORPORATION

609 North 4th Street
Stillwater, MN 55082
(612) 439-0279

Circle 7 on reader service card.
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The HST-6300 is electrically compatible
with DG’s 6299/6300 tape drives, and can
be daisy chained to an existing drive. It is
software compatible withall existing driv-
ers,and has been verified under AOS/VS,
AOS/VSII, and the Meditech Magic oper-
ating systems. List price is $12,300.

The second version comes with a new
controller, and while not electrically com-
patible with existing Data General drives,
it offers full emulation of the MTD, MTC,
and MTB device drivers. Model number
HST-6300Pis available in both rack-mount
and desktop versions. List pricesare $9,225
fortherack-mountand $8,235 for the desk-
top version.

Hanson Data Systems, Inc., 734 Forest
Street, Marlboro, MA 01752; 800/879-4374.

Circle 58 on reader service card.

Terminal-to-PC
upgrade program

Westboro—With more than 475,000

CEO users worldwide and millions more
non-CEO users—most using asynchro-
nous terminals—there is significant up-
grade demand to trade terminals for PCs.
A new Data General Corporation promo-
tion offers trade-up for any terminal to a
Dasher/286-12j or Dasher/3865X-16.CEO
Connection and its terminal emulation are
pre-installed.

Every Eclipse MV family site is a candi-
date for this program. Users may upgrade
desktops to PC technology while main-
taining benefits of CEO and other applica-
tions. Implementation is facilitated with
software pre-installed at the factory, and
with simplified ordering and terminal re-
turn process.

The Dasher/3865X-16 system (Model
91853) includes one 3.5-inch floppy drive, a
40 MB hard disk, keyboard, cable, and RS-
232 cable. The Dasher/286-12j system
(Model 91368) includes dual floppy drives,
a40MB hard disk, keyboard, cable, and RS-
232 cable. CEO Connection pre-installed
(DOSModel 30952-P10N) must beincluded
in any order as a no-charge line item.

PRODUCTS AND SERVICES

Discounts and trade-ins result in pro-
motional price savings of more than 40
percent for either color or monochrome
models.

Data General Corporation, 4400 Computer
Drive, Westboro, MA 01581; 508/366-8911.

Circle 56 on reader service card.

Unix front-ending
for Macintosh

La Jolla, CA—Pacerterm, a new Macin-
tosh communications software product
from Pacer Software, builds on Apple
standards to provide terminal emulation
and file transfer capabilities in a number
of prevalent networking environments.
Hypertalk-based scripting and a flexible
interface to the Macintosh Communica-
tions Toolbox (CTB) enable Pacerterm us-
ers to build Macintosh front-ends to Unix
systems and applications.

Pacerterm includes a comprehensive

Turn on Eight
terminals with
just one!

L}

With MultiView Windows
and just one console line
you can have the equivalent
of eight terminals.

DEMO ONLY $49

smmm D/GITAL

8328 DYNAMICS"e

3055 Plymouth Road, Ann Arbor, Ml 48105
(313) 995-2400 FAX (313) 995-3232

L)

E

WHO?
WHAT?
WHEN?

WHERE?

WHY?

PERFMGR can help you find the answers to

these and other questions about your configuration

Includes a logging facility with report generator,
realime moniforing screen, file and directory
structure anatlysis utilities and a tutorial on AOS/VS
and AOS/VS I system performance analysis

Any questions?

AOS/VS :PERFMGR 5750
AOS/VS II :PERFMGR 750
10-DAY TRIAL COPY FREE!

A Division of BJ. Inc

:SYSMGR

Software for Systern Managers

109 Minna $t, Suite 215, San Francisco, CA 94105
(415) 550-1454 FAX (415) 550-1072

PereLoine’ 30

IBM PC Terminal Emulation
for D210-D410 Terminals

ry it!

30 Day Money Back Guarantee
Features:
* Display 132 Columns
* Connect Directly or via Modem
* Full Screen Editor
* File Transfer in Background
* Also Includes

DEC, IBM & Compuserve

1(800) 359-6612

(9:00am to 5:00pm PST)

PereLine Data Systems, Inc.
750 Camden Ave. Suite B
Campbell, Calif. 95008

Circle 19 on reader service card.

Circle 43 on reader service card.

Circle 33 on reader service card.
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PRODUCTS AND SERVICES

set of terminal connection and file trans-
fer tools. The product is intended for
Macintosh users interacting with Unix or
VAX systems, on-line services, or any re-
motely accessed computer system. Sup-
ported media include asynchronous as
well as ethernet or Apple Local Talk
bridged to ethernet.

Pacer Software, Inc., 7911 Herschel Ave.,
Suite402, La Jolla, CA 92037;508/898-3300.

Circle 59 on reader service card.

CEOQ integration
with Wordperfect 5.0

Orem, UT—Wordperfect 5.0 is now
linked to Data General’s CEO (compre-
hensive electronic office). The resulting
new product, Wordperfect 5.0 with CEO
Integration, provides extensive options
to CEO users:

* Accessing Wordperfect from the
CEO Main menu without returning

to the CLI prompt;

* Invoking Wordperfect automatically
whenever “Edit Document” is selected
from the CEO Main menu.

¢ Using CEO drawers and folders to ac-
cess Wordperfect documents.

* Printing Wordperfect documents from
either the CEO Main menu or from within
Wordperfect.

Either the CEO filing system or the
Wordperfect “List Files” feature will re-
trieve files, and the CEO Interrupt menu
can be used for temporary access to CEO
Mail. Beyond its new integration features,
Wordperfect 5.0 offers more than 650
printer definitions. It adjusts fonts and
formatting automatically tomatchanewly
designated printer. The program provides
support for more than 1,700 characters,
including international languages, trade-
marks, copyrightsymbols, equations, and
math characters.

Wordperfect 5.0 with CEO Integration
includes all the new features of
Wordperfect 5.0, including text-integrated
graphics, print preview, absolute mea-

surements, columns, speller/thesaurus,
master documents, keyboard mapping,
cross-referencing, styles, advanced mac-
ros, and a macro editor.

A special Wordperfect template is pro-
vided that includes all Wordperfect key-
strokes, as well as the most commonly
used CEO functions. The program sup-
ports all Data General terminals and in-
cludes WPTerm, a program that allows
users to run Wordperfect on non-Data
General terminals.

Wordperfect 5.0 with CEO Integration
for Data General systems requires AOS/
VS 7.65 or higher, or AOS/VS II 2.01 or
higher, as well as CEO 3.10. Storage of
Wordperfect and associated files requires
between 10 MB and 21 MB of disk space.
The program is priced from $2,640 to
$24,720 depending on machine and sys-
tem.

Wordperfect Corporation, 1555 N. Tech-
nology Way, Orem, UT 84057;801/228-5006.

A

Circle 62 on reader service card.

IT'S NOT JUST
FOR COBOL
ANYMORE!

SCREEN DEMON supports
AOS/VS 32-bit languages such
as PL/1, C, B32 and others.

SCREEN DEMON may be
added to most existing AOS/VS
32-bit programs, including SED,
CLI32, and CEO.

« Faster screen display

« View the screen and enter
data on a remote terminal

« Powerful window functions

C-thru provides Screen
Demon compatible features for
ICOBOL and MicroFocus
COBOL on AViiON systems.

Threshold, Inc.
(205) 821-0075
Fax (205) 821-0122

DEMON

2RI QN

Circle 47 on reader service card.

L-BUS
SOLUTIONS

Indocomp boards for
your MV/1400,
MV/2000, MV/2500,
or DS/7500
computers

VME bus adapter
DRV-11 interface
Voice processing
SCSI controller
Industrial IO
Co-processor boards

Custom boards
available for your
application.

INDOCOMP
SYSTEMS, INC.
P.O. Box 157

Drayton Plains, MI 48020
Phone: (313) 666-9715
Fax: (313) 666-1001

INDOCOMP

Circle 25 on reader service card.
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Call 512/345-5316

or mail/fax the
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front of this magazine
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SOFTWARE LIBRARY

A complete listing of the NADGUG software library

ACKe Updated version 1.70. Terminal emu-
lator/file transfer program for both AOS/
VS and AOS machines. 365 blocks.

Big Brother » Automatic log-off program
written in Fortran 77. Donated by the U.S.
Forest Service. 169 blocks.

B.J.'s BBS contributions * About 20 items,
including various programs, documenta-
tion, and macros. Some of the more inter-
esting items include the :SYSMGR bench-
mark suite, a continuous incremental
backup, a cleanup file maintenance pro-
gram, a program to find strings in files,
and a type-backward program. 6,761
blocks.

*New addition*

C compiler ¢ Shareware product from
Benchmark Products. Subset of ANSI
standard C. Shareware version has a
few features disabled, but is otherwise
functional. 935 blocks.

CRTEDIT ® The old RDOS screen editor
ported over to VS. 49 blocks.

DBCHECK ® Checks the open status of an
Infos file and examines the checkpointing
status of a file. 187 blocks.

DUMPLOAD ¢ A Macintosh program to
dump and load AOS/VS-compatible
dumps on a Macintosh. 137 blocks.

ERP ¢ A process-termination program de-
veloped by NASA and modified by Man-
ville. In Fortran 77. 454 blocks.

FILEMNGR ® With this new version, you can
move, copy, delete, view, and perform sev-
eral other options faster. This is distributed
as shareware. If you try it and continue to
use it, you are requested to pay a registra-
tion fee. From Kim Geiger. 654 blocks.

Focus ® Selected Focus magazine articles
including a SYSLOG filtering program, a
macro to copy to two tape drives at once,
a Cobol screen generator, and a collection
of articles by John Grant. 1,774 blocks.

FTNCVT ¢ A Fortran 5 to Fortran 77 transla-
tor. 232 blocks.

Games ® A collection from various places.
Enjoy. 19,216 blocks.

IMSLUTIL ® A collection of CLI macros,
Cobol routines, and assembly routines
callable from Cobol. By IMSL of Houston.
4,893 blocks.

JAG_UTIL * JAG_UTIL by John Grant con-
sists of several programs: Filecount, User-
space, Scan, Glossary, Laminate, and
Qhelp. 4,325 blocks.

Kermit e A file-transfer protocol developed
at Columbia University. 9,697 blocks.

Logout® Another auto log-out system. 178
blocks.

Look ® Used to view text files, Look allows
you to move forward and backward in a
file. Donated by Data General. 202blocks.

Macros ® A collection of macros from vari-
ous sources. 441 blocks.

MENUDIR e An initial user menu that can
chain to other applications and features a
password-control system. From the Fed
SIG. 486 blocks.

Misc Kerm ® An expanded version of AOS
Kerm, this now includes other versions of
Kermit including DG/One Kermit. 6,709
blocks.

MS-D0S ® A VS program that lets you read
and write MS-DOS diskettes on an MV
system with a 5.25-inch floppy disk drive.
984 blocks.

Notifyand Priore Two contributions from
Concept Automation. Notify tells you
when a process has terminated. Prior
lists the priorities of processes. 162
blocks.

RDOS Kermit ® Now available. You must

request the Kermit tape (rather than the
library tape) to get RDOS Kermit.

Softrans ¢ A file-transfer protocol written
in Fortran 77 used to communicate with
proprietary PC communications packages.
462 blocks.

Spell ® Checks the spelling of a word or
spell-checks documents. Submitted by
Richard Kouzes. 5,108 blocks.

TEX @ Version 2.26a is now available. TEX
(Terminal Emulator with Xmodem) is a
terminal-emulation program written by
David Down. He has revised the TEX soft-
ware toincludea command language. TEX
is distributed as shareware. At the end of
30days, either remove it from your system
or send the author a $45 fee. 463 blocks.

VT100KER * VT100 emulator from John
Grant. 1,043 blocks.

Xfer ® A tape-conversion utility. 607
blocks. A

All NADGUG members interested in
receiving the NADGUG software
collection should send a 1,200-foot
tape to:

Randy Berndt, Building 4, Suite 321,
5300 North Braeswood,
Houston, Texas 77096

MV/2000 and MV/1400 users should send
one formatted, error-free tape cartridge.
Software contributions should be sent to
the same address. Be sure to include your
membership number. Allow 4-6 weeks for
delivery.

Thanks to Brian Johnson and :WFFCA,
the library is now able to provide 1,200 ft.
copies to AOS/VS rev 6 users. Thanks to
Kevin Danzig for duplicating MV/2000
tapes. For information regarding non-
standard library distribution, call 1-800/932-
6663.

Please include a self-addressed enve-
lope with sufficient return postage. In com-
pliance with postal regulations, do not date
the postage. Either disable the date print-
ing completely, or set the date to “--" or
zeros. Tapes cannot be returned UPS
collect.

Focus
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_ Ap INDEX

Electronic bulletin board
(300 or 1200 baud modem)

Rational Data Systems 415/499-7628

Company PG#RS# Company PG# RS#
Ames Sciences, Inc. 41 .1 NADGUG Conference 91 7. 31
Asset Remarketing Corporation a3 2 Park Place International 44 32
B32 Software (US), Inc. 34 3 PereLine Data Systems 47 33
BL Associates Peripheral Division 19 4 Peripheral Vision Corporation 16 34
Claflin & Clayton 12 5 Rational Data Systems 5 a5
Compuplan International, Inc. 51 - RAVE Computer Association C3 36
Computer Engineering International 31 6 Rhintek, Inc. 24 37
Computer Maintenance Corporation 46 7 Sabra Systems, Inc. 44 38
Computer Marketplace 51 .- SCIP 21 39
Computer Wholesalers 26 8 Security Computer Sales 13 40
Concept Automation, Inc. 26 9 Shalless Software Pty. Ltd. 41 41
Contemporary Cybernetics Group 21200 Sysgen Data Ltd. 43 42
Cyberscience Corporation C2 10 :SYSMGR, a division of B.J. Inc. 46 44
Data Assurance Corporation 20 11 :SYSMGR, a division of B.J. Inc. 47 43
Data Bank Associates, Inc. 258712 :SYSMGR Bulletin Board 51 -
Data General Corporation 23 13 Systems Express Limited 43 45
Data General Corporation 17 14 TextBase Imaging Corp. 33 46
Data General Corporation 10&11 15 Threshold, Inc. 48 47
DataPlus 30 16 Wild Hare Computer Systems, Inc. 29 48
Delphi Data 46 17 WordPerfect Corporation 3 49
Design Data Systems 35 18
Digital Dynamics 47 19
Dyna-Med, Inc. 35 20
SO, o ' 21 | _PRODUCTS AND SERVICES
Eagle Software, Inc. - b
ilagt Tr:c!< S;st:‘:’ns, Inc. :137 22 Company PG# RS#
ying ot 5o e 6. 2 Clearpoint Research Corporation 45 55
HiPerStor/Clearpoint C4 24 Data General Corporation 47 56
lndocorpp Systems, ',"C' 48 25 Eagle Software, Inc. 46 57
Interngtlonal Computing System§ 9 26 Hanson Data Systems, Inc. 47 58
Interscience Compyter Corporation 36 27 Pacer Software, Inc. 48 59
Jacobsen & Associates, Inc. 39 28 Print Products 46 60
MarcAlan Software, Inc. 15 29 Rhintek, Inc. 46 60
Mf:l_ntyre S Mlqu-Computer Sales Group, Inc. 34 30 Seidata Microsystems, Inc. 45 61
Minitab Statistical Software 51, = Wordperfect Corporation 48 62
_ON-LINE HELP

Who to call clo Damelhllg%gl?;faed:;:;cszétes‘ Inc :/gc;'uir::aega;;gﬁsi?:;;t

for answers about Chiswick Park Livingston Building, Suite 250

NADGUG and FOCUS 490 Boston Post Rd 3420 Executive Center Dr

Sudbury, MA 01776 Austin, TX 78731
FAX: 508/443-4715 FAX: 512/343-7633

NADGUG FOCUS Magazine

Membership, RIGs, SIGs 512/345-5316

N(%%g%?} tsrig”U 3) ggg//giggggg Editorial comments, article suggestions Robin Perry

(please send product announcements to the address listed above)
Information about advertising Michelle Sentenne

FOCUS back issues Turnkey Publishing staff
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e CLASSIFIED ADS

EAGLE SOFTWARE
Can Help You With

OPPORTUNITY! = nds
Focus magazine is seeking individuals in- StatIStlcal

terested in writing product reviews, and sottware

technical or feature articles. You won't get

« CEO Imports/Exports

rich writing for Focus, but you will be :Eg:}/erful « INFOS File Reconstruction
rewarded by having your name and article Di i
! - Disk Recovery Services

in front of the most active and influential : Eosy-fo—use y
group of Data General equipment users. f lnexpenswe
you would like to discuss your ideas with == CALL
the editor, or would like toreceivea ¢ opy of =
our editorial schedule and writer's guide- TODAY!
lines, please call Robin Perry at 512/345- erprise Dr g ate College p, 16801 . 1-800-
ﬂlhiplmm)ur 512/343-7633 (fax) 814 238 3280 EAGLE

477-5432

SOFTWARE.INC
169 EAST CLOUD -« P. O. BOX 16

- SALINA, KS - 67402-0016
NADGUG Software Library tapes Phone  (913) 823-7257 - FAX. (913) 8236185
now available for the cost of the tape!
NADGUG's software library gives you access to dozens of useful DOIVIY[“T'ME E(OITIY”O}}J DO_WN?
programs and macros! If you have wanted a copy of NADGUG's i o up with i
software library and just haven't gotten around to sending in your tape, ~ Stephen J. Maroulis.
here’s a deal for you! NADGUG is now offering to its members software Systems Management Consultant

P.O. Box 3642, Poughkeepsie. NY 12603
Phone: 914-452-1178. Fax: 914-452-8180

library tapes for a $30 charge (plus shipping), which covers the cost of
the tape. VISA, MasterCard, American Express accepted. We will also
bill your company. Call today or fax your order!

1-800-USR-GRUP 512/345-5316 (Outside U.S.) FAX: 512/343-7633

[l 1BM RISC/6000 _—a

P
New & Used ¢ °we Di;G.
CALL THE LEADER k°  SmallAd

CALL TODAY! e MACHINES BIG Savings!

(714) 735-2102 Dave Roekle « FEATURES

(702) 782-5208 Mike Nelson -+ mEMORY 1-800-226-8889

Texas or Nationally
 DISK DRIVES

— COMPUTER" - PARTS
" - ABOONE DIAL-UP BULLETIN BOARDS
* MAINTENANCE

P = N - 'SYSMGR BBS specializes in file trans-
Coromast A" 91719 7010.7012-7013 e 0 AR """l’“’I:]'V\“'l;l“l“':i"'{i\
’ - - - no messaging facilities. XMODEM,

Fax (714) 735-5717 7015-7016 Y ]\11( )Il];l-\l,u:llxl\‘s I\"I'le’l\;l I' supported

415/391-6531(one line), 2400 baud
(Micom M 3124 EH), 8 data bits, | start
\lnpl\llulwll‘_w 550-1454 (voice). Sys-
tem is MV /4000, terminal mode is
CHAR/605X.

RISC/00 Regisie Tk (Y| B M I

Focus 2



' IN GENERAL

Data

Specific

Wang exec joins
Eclipse Business Unit

Gerald Paul joined Data General as the
vice president of Eclipse Development
within the Eclipse Business Unit (EBU).
He willreportto Joel Schwartz, vice presi-
dent and general manager of the EBU.
Paul will oversee development of future
generations of Eclipse MV hardware, soft-
ware, and peripherals.

Paul comes to Data General after 12
yearsatWang Laboratories where he held
various senior management positions,
most recently as vice president of Systems
and Communications Development. Dur-
ing his career at Wang, Paul was respon-
sible for the development of Wang's pro-
prietary and open systems families of com-
puters, and its suite of communications
products.

Mike Schneider, who formerly held
the position assumed by Paul, will take on
new senior-level responsibilities, DG says.
Schneider, a 19-year veteran of DG, has
held positions in systems engineering,
manufacturing, development, and cus-
tomer service.

ISG adds team members

Innovative Systems Group, Inc. (ISG)
announced the addition of two DG pro-
fessionals to its team. Jose A. Pardo, for-
merly with NPA West, and Ed Oram,
formerly with Computer Products & Re-
pair (CPR), have been named senior ac-
count managers. ISG specializes in pro-
viding on-site hard ware maintenance, new
and used equipment sales, disaster re-
covery services, and systems software sup-
port for the DG community. ISG’s corpo-
rate offices are located in Long Beach, Cali-
fornia.

Talking about money

The raising of working capital, also
known as cash, was the reason behind
Data General’s recent sale of $110 million

~

worth of 7 3/4 percent convertible deben-
tures due in 2001. The debentures are
convertible at any time prior to maturity,
unless previously redeemed, into shares
of the company’s common stock at a con-
version price of $19.20 per share.

Company spokesperson Jim Dunlap
said that DG is not suffering from a cash
flow problem. Including proceeds from
the sale, DG has $225 million in cash and
a long-term debt of $152 million.

Best new name
of the month

AV Obiject Office was named “Product
of the Month” in the May issue of Unix
World magazine. Thearticle describes Data
General as the “first system vendor . . .
whose solution encompasses so much
hardware: the PC, the local area network,
and the minicomputer.” AV Object Office
isa LAN (local area network)-based office
computing environment thatconnects PCs
with Aviionservers operating on Netware
LLANs.

If you've never heard of AV Object Of-
fice, that's because when the product was
announced thisspring, it was called “Open
Systems Office/pc.DAA.” Plaudits to the
person at DG who insisted that the prod-
uct be given a more concise and under-
standable name.

A first: third-party
Aviion service

Hanson Data Systems of Marlboro,
Massachusetts, is the first third-party ser-
vice supplier to support the DG Aviion
family of products. For the past 10 years,
Hanson Data Systems has been a supplier
of new and refurbished Data General prod-
ucts, as well as a supplier of DG and DEC
service.

Wang, IBM tie the knot

Minicomputer manufacturer Wang
Laboratories, Inc. announced that it will
sell computers made by IBM. In return,
IBM invested $25 million in Wang securi-
ties, with potential for further investment.
Wang will continue to sell its midrange
VS computer line, but development and
sales efforts reportedly will concentrate
on IBM hardware. Wang will continue

software development, making iteasy for
customers to migrate from its VS line to
IBM’s AS/400, among other projects.
The news has a potentially positive ef-
fect on Data General, if Wang customers
decide to search for another hardware
supplier rather than move to IBM.

CRCA CEO

The French bank Caisse Regionale du
CreditAgricoledi Var(CRCA) purchased
$2 million worth of Eclipse MV and Aviion
computers, upgrading its MV /20000 to
an MV /30000. CRCA has beena CEO user
since 1985, and will continue to use CEO
on the MV and CEO Object Office on
personal computers. A

Alliances

Spectrum Concepts

Spectrum Concepts, Inc., developer
of XCOM 6.2, an LU6.2-based
multiplatform file transfer software,
announced an agreement with Data
General that provides DG with world-
wide distribution rights. XCOM 6.2 al-
lows users on the MV platform to move
data between mainframes, minis, per-
sonal computers, and workstations.

Cypher Business
Systems

Cypher Business Systems, a pro-
vider of solutions for the distribution,
wholesale, and retail sectors, has be-
come a value-added reseller (VAR) for
Aviion computers. Cypher supports a
variety of telemarketing functions, in-
cluding order entry, delivery schedul-
ing, and account administration.

IMPAQ Software

IMPAQ Software is making its
IMPAQ Insurance Automation soft-
ware available on Aviion and Dasher
computers. Both packages integrate the
data base information, accounting,
claims, and word processing functions
needed to automate an insurance
agency or doctor’s office. A
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Attention, second source computer shoppers: What Raving Beauty Guarantee. You must be satisfied
makes equipment from Rave Computer Associates with the appearance of your purchase. If it's not
affordable, instead of merely cheap? Get out your impeccably clean, we'll take it back.

shopping list and read on!
You get selection, service and peace of mind in

First of all, our huge inventory is readily available. every Rave computer. And, as always, our

We keep our shelves fully stocked, ready to fill equipment is priced to fit your budget. Ultimately,
your order. We have everything from Zebras what makes Rave affordable is value.

to AViiON.

If you want prime-grade quality, but you're on a
Second, our experienced sales staff can get its hands coupon clipper's budget, call us. We're ready to

on anything, from a simple cable to the mightiest march down the aisle. Thank you for shopping
hard drive. You tell us what you need -- we'll ship Rave Computer.
it, fast.

Rave Computer Association, Inc.
36960 Metro Court, Sterling Heights, Michigan 48312

Third, we have complete confidence in the . (313)939-8230 Fax: (313) 9397431

hardware we sell, so we warranty it for 60
days. We also have the exclusive

New York
(516) 929-5000 Fax: (516) 929-5007

Data General -

Buy, Sell, Trade. N I et e
. ] e . . names, products and services mentioned are the property
Sun \/l ICI‘()S)'SICIIIS ;\IS() .'\\'i"l‘dhlct of their rcspr:'clivc organizations. ¢ e o

Circle 36 on reader service card.



The I/O Solution of the 90s from H:PerSter -

High Performance

Stora e Solutions
for the MYV Family

Take advantage of unprecedented performance options with the
DGMS-SC family of tape and disk controller subsystems:

High-performance dual BMC/dual SCSI-2 tape and disk

subsystems

500+ I/Os per second, over 2x the
performance of DG's R.A.M.S.

(DG's highest performance
subsystem)

Supports 14 SCSI disk and/or

tape devices from one controller

Each SCSI bus can be
configured to support single-
ended or differential devices

Data General R.A.M.S. and
CSS emulation including
hardware mirroring (RAID 1)

g!‘ h”-"'

Call or fax for more information
on HiPerStor's industry-changing
tape and disk controller! » Y

HiPerStor is a wholly-ouned subsidiary of ‘ ® (Clearpoint

HiPerStor/Clearpoint™
35 Parkwood Drive

HiPerStor's design team, with over a century of Hopkinton, MA 01748
peripheral experience, has just re-written the book (508) 435-2000
on MV family subsystem performance. 1-800-CLEARPT

FAX: (508) 435-7530

High Performance Storage Solutions

Clearpoint is a registered trademark of Clearpoint Research Corporation
MV, BMC, R AM.S., CSS, and DG are trademarks of Data General Corporation.
HiPerStor is a trademark of Clearpoint Research Corporation

Circle 24 on reader service card.



