


L mRASCOPE, INC. designs 
weapons control display 

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

See the movie, liThe Hunt for Red 
October, /I 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 Coopus Christi, Counesy of General Dynamics, E1ectI1c Boat Division and the US avy. Our thanks to Ubrascope, Inc. for their 

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. 

• A TOO N 

assistance. Copyright 1991, Cybersdence Cooperation, 10065 E- Harvard Avenue, Suile 800, Denver, Colorado 80231-5946. All rights reserved. Droduct,'v,'ty w,'th Do~ormanco 
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To find the most 
powerful word processor 
for Data General, take 
this simple screen test 
Introducing WordPeifect'S.O for Data General AOS/VS. 

Want to get into picture ? WordPerfect 5.0 makes it ea y to 
combine graphic image with text in WordPerfect document . 

Center your graphic box between text column and watch the 
text wrap around it Move your graphic over to a comer. Make it 
big. Make it mall. Put a haded border around it Write a caption 
under it in mall italic print 

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

And it doe n't matter whether you're on graphic terminals or 
character terminal . WordPerfect 5.0 utilize whatever character 
sets are available to represent graphic on nongraphic terminals. 

Of course being a true tar take more than ju t looks. 
Thaf why WordPerfect 5.0 give you more tool than ever to 
create stellar document . 

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

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

Kerning help you reduce pace between pecific letter pairs, 
eliminating unnecessary white pace. 

Style definitions make it quick and ea y 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, ifs ea ier than ever to be a hit in the 

Data General '\ 'IT. dD .c. 
AOS/VS world. Just vvOf reflect 
call (801)222-4100 COR P 0 RAT ION 
for a major feature 
presentation. 

1555 orth Technology Way, Orem, Utah 84057 
Tel: (801) 222-4100 FAX: (801) 222-4177 

WordPerfect i a registered trademark of WordPerfect Corporation. All other brand and product names 
are trademark or registered trademarks of their respective companies. ©1991 WordPerfect Corporation. 
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I EDITOR'S NOTE hy Rahill Perry 

Back up and back again 
Thi month' fo u on torag ub-

y tem g n rated a lot of inter t. In fa t, 
it wa on of th i u where I had 
mar qualifi d p pi wanting to write n 
a particular t pic than [ could acc mmo­
date within the all tt d pag . A lot of 
th xcitem nt com from Data G n ral , 
which ha an appar nt winn r in it 
H. .D.A. t rage ub y t m. Th wh I 
pectrum f data trag ub y tem i 

changing rapidly, with th adv nt of 
RAID, [-2, and more torag than 
you dr amed po ib[ in a hand-h Id box. 
A the technology volv , Foclls will 
ontinue to ke p you up to dat on the 

I LETTERS 

late t de elopment . 
I' d al 0 lik t m ntion a n w colum­

ni t, Kim M dlin, who i not a new nam 
to longtim FoCils r ader . Kim wrot for 
FoclIs in year pa t about Data General' 
commercial oftwar project. After a 
two-year ab nce, he return to th pag 
of FoCils with a fr h lat of idea and a 
witty writing tyl . On a r gular ba i 
b ginning thi month, Kim will b writing 
about RAD- rapid applica tion develop­
ment. Again, we' re ke ping you informed 
on the late t technologi that h Ip Y u 
get the mo t fr m your Data eneral y -
tem . 

Sell customers what they need 
I mu t compliment Gordon Haff on hi 

articl in the June i u (" ompari on 
hopping"). It wa w 11 writt n and very 
ducational. Howe er, I do di agr lVith 

a f w f hi argum nt . 
1. Th 5-year c t figure ar lightly 

inflated , a foil w : U ed MV /20000 mod 
1 y t m , with 64 B of memory, ar 
available in tock through c mpanie uch 
a Han on Data for $55,000 to $60,000-
n t 120,000. Al 0, th annual maint -
nance price (thr ugh third-party pr vid-
r ) can run a Iowa $550 p r m nth . A 

a re ult, th 5-year co t of wner hip i 
actually only ,000 to $93,000-about 
37 percent of th co t of an V /30 mod 2. 

2. [ think p rhap th m t common 
ran we have upgraded cu tom r to 
the MV / 15 and MV / 20 fam ily i that the 
cu t merd notr quireanymor power 
than that. Th ingl mo timportant tate­
ment G rdon mak in hi articl i n •.. 

t chn logy by it elf i n t important. It 
may b nifty and int r ting to talk about 
but, by it elf, it d not help th cu­
t mer. " I it afe th n, to ay that the b t 
o[uti n i to 11 the cu tom r what he 

n d? 
While th MV /30000 i an xc ptional 

machin, it i c rtainly n t the an w rail 
of the time. Quite frankly, if the cu t m r 
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i upgradingfromamachin Iik theM / 
4000, the MV / 20000i amuchb tt rchoice 
for hi applicati nand n d . Pric / p r­
f rmanc i ue and argum nt must tart 
with what the cu t m r ne d the iron t 
d . If, a i metime th ca e, th bell 
and whi tl f th n w technology will 
provid th cu tom r with m r al b n­
efit,thenth MV /30 maybethewaytog . 

11 chnology being what it i ,th MV /30 
will on b bite a well , and a f w 
y ar down th road we will b having the 
am a rgument ab ut why th new MV i 

a betterch ic than th MV /30. A uming 
that th cu tom r really ha a need to be 
conc rned ab ut calability and gr wth 
p tential, th ideal olution may w 11 be to 
convert to Unix (odd are h will v ntu­
ally, anyway), and purcha a m r op n 
archit ctur like Aviion, un, MIP ,etc. In 
thi way, the cu tom r will allow him If 
the mo t option in th futur . 

P rhap th key t th ntire i ue i not 
an MV /30 v . an MV /20, but proprietary 
architectur and operating y t m v. 
open architecture and operating y t m . 

Sillcere/y, 
Richnrd Moolley 

ElIsilleerillS Mnllnger 
Hnllsoll Dntn Systel/l , /lle. 
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linking your mini to your pes 
isn't all that difficult. 
And building a micro-mini IAN 
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 $65 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 offioads 
some processing to your PCs. 

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

Stage three: 
the integrated IAN 
Again, you're feeling the squeeze. 
Irs time for the lAN, and probably time 
to supplement your mini with a high-end 
80386 or 8048frbased 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 

I 

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 
we11 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 -----------, 
D Send me the book free. It may 

be more than I ever wanted to 
know, but I'm ready to dig in. 

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

I AME 
I 
I COMPANY 

I 
I ADDRESS 

I CnY/SfA1E/Z1P m 
I ( ____ ) ______ __ 
I PHO E ~ 

: Rational Data Systems 
L. ~503~~a~ D.!1v~ ~ ~~ ~ ~~ .J 

PopTenn. PCNS. PClRemote and PCiMait are trademal1<s 01 RatJonal Data Systems. Inc. Novell and NetWare are registered trademal1<s 01 Novell. Inc. CEO is a registered trademark 01 Data General Corporation. 
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The Audience 
is listening 

The ditor want to hear from 
you: what comment do you 
hav about article in Focu , 
what would you like to ee in 
futur is ue of Focu , what 
question do you have for the 
experts? It' ea y to end a 
letter to the ditor or to your 

favorit writer. 

Fax: 512/343-7633 

Mail: Focus Magazine 
livingston Building, Suite 250 
3420 Executive Center Dr. 
Austin , TX 78731 
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You bet it's 
worth it 
by Jan Grossman 
Special to Focus 

Thought of ummer bring to mind 
we k nd atthelakeandbackyardbarbe­
cue. But umm rial 0 budget planning 
timeat many organization . If you wi h to 
include the ADGUG 91 conf rence in 
your organization' budget, chance ar 
thatyouwillneedtoju tifytheexp n to 
your management. 

P ople attend conference for on of 
two rea on : to olve an imm diate prob­
lem, or to gain ome long-term benefit. An 
imm diate probl m could be your earch 
for a certain product-a 4GL, for ex­
ample-and you know that everal com­
pani will be exhibiting their 4GL prod­
uct at the conference. You can meet with 
th ale p opleand havea hand -ondem­
on tration. You avetimebypr viewing a 
number of product at the ame location, 
and you ave money by inve ting in the 
product that i be t uited to your 
company' need . 

"You know that the product are out 
there and you see the adverti ements, but 
to me it's not sellable until I can get my 
hand on it and talk to the sale person. We 
hav bought a lot of things as a re ult of 
going to ADGUG," ay Ramona Brown, 
MIS director for the City of San Marco, 
Texa . 

Long-term benefits include keeping 
abrea t of technology and making con­
tact for future reference. The number one 
rea on to ju tify attending a conference, in 
fact, i to keep informed about the mo t 
current technologie available. A conven­
tion manager from a Chicago-based a 0-

ciation management firm reports, "People 
have told me that when they mi s an 
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important annual indu try confer nce, 
they 10 ea wholeyear [of technical knowl­
edge) in their bu ine ." 

etworking opportuniti abound at 
ADGUG. You meet with and di cu 

problem with p opl who have imilar 
sy tem . Peopl you m t at the confer­
ence may be of great value lat r on. You 
can call on a peer to di cu a olution to a 
problem, in tead of hiring an expen ive 
con ultant. Ju t by talking with oth r in 
your profe ion, YOll can timulate cre­
ative idea to impl ment when YOll g t 
back from th conf r nce. 

Data General enior management, oft­
ware manager and develop r , ngine r , 
and marketing and ales taff attend 

ADGUG, and they are availabl to talk 
to you. Where el e but ADGUG can YOll 

peak to Data G neral' nior manager 
face-to-face, people you would have diffi­
culty reaching by telephon ? 

After the conference, xpert r com­
mend that you har your newfound 
knowl dg with your colleague . Upon 
returning, before you tart an wering all 
tho e e-mail me age that tacked up 
while you were out, take th time to orga­
nize the note, bu ine card , e ion 
handouts, and literature that you brought 
home from the conference. Sharing infor­
mation with your bo and cowork r will 
helpinju tifyingattendanceatfutur con­
ferences. 

It' not that management doesn't real­
ize the value of attending conference uch 
a our. It's ju t that in thi day and age of 
belt-tightening and frugality, organiza­
tion may begin to think that cutting back 
on conference i a relatively painle way 
to reduce expen e . I politely disagree 
with that kind of thinking. It i preci ely 
time like these when attending a confer­
ence is of the most value. See you in Den­
ver ovember 18-21! 6. 

Jail Grossman, information services manager 
at H.A. Holden , Inc., of Minlleapolis, is trea­
surer of NADGUG and serves as the 1991 
conferellce chairperson. The NADGUG 91 
conference will be held November 18-21 in 
Denver, Colorado, at the Colorado COlwen­
tioll Center. The conference Itotline is 800/ 
932-6663, or 508/443-3330 olltside the U.s. 

Allgust 1991 



November 18 - 21 

Marriott City Center & Colorado Convention Center 

On Track For The Future 

Be part of the action! 
Join u in D nv r for the 18th 
annual confer nc of th orth 
Am rican Data General U r 
Group ( ADGUG) and learn how 
you can make the mo t of your Data 
G neral (DG) computer y tem! 0 

matter what kind of DG equipment 
you u e, ADGUG 91 offer you an 
opportunity to gain olutions to 
p cific problem ,acce s to infor­

mation and idea on a variety of 
products and application, or gain 
in ight on real-life case studies. 

Cool off and network! 
The "Mile High City" offer much 
to do and ee, 0 come and enjoy 
yourself and gain valuable informa­
tion in the process. Take advantage 
of the cond year the ADGUG 
conference will be held concur-
r ntly with DG' re eller conference 
(SOURCE 91) and DG's annual 
sale and systems meeting. 
Browe through the exhibit hall 
which offer products and services 
from over 75 vendors. etwork with 
other DG users and be part of the 
largest DG conference in the world! 

On track for the future! 
ADGUG 91 will put you on track 

for the future . Be there and find out 
for your elf the rich re ource this 
conference i to the Data General 
community. If you are a ADGUG 
member a r gistration 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 . 
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THE SECRET OF MV SUCCESS 

SYNOPSIS 

What drives 
the division 

responsible jor 
the majority oj 
Data General 

revenue? How 
does a proprietary 

product succeed 
in a world that's 
rushing toward 
open systems? 
Leamhow the 

Eclipse Business 
Unit develops 
and markets 

new products in 
the jollwing 

interview with 
Joel Schwartz. 

Joel Sclrwartz 

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 Ecli pse 
MY line to fall to the wayside after the 
arrival of the A viion and DG's plunge into 
open systems, on the contrary, MV sales 
have held steady for the past three quar­
ters. 

Entrusted with MY hard ware 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 MY's long-term survival. In some re­
spects, as you'll see in the following inter­
view, MY customers never had it so good. 
Joel Schwartz, DG vice president and 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 Octoberof1990,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 MY 
sales had held steady for three quarters. 
How was this achieved? 

Schwartz: Things really started off at the 
ADGUG 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 
MY 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 right and 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. The second thing is we started 
delivering against some of that; so itwasn' t 
just a lot of talk, it was reality. 

Probably the first, most visible sign on 
the hardware side was the MY /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. I'd say ini­
tially half the sales, in the first quarter 
anyway, went outside the United States. 
In fact, 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-
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WASHI wish list 

by Robin Perry • Focus staff 

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

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

The MY /9300 is a 3 MIPS machine with performance 
similar to the MY / 3500, but at a substantially lower 
price. It will replace the MY /7800 XP. The MY / 9300 has 
approximately 60 percent of the performance of the 
MY /9600,atabout60percentoftheprice. The MY / 9300 
is directed primarily at customers with low-end MYs 
and Novas who have delayed upgrading to the MY / 
9500 for pricing reasons. 

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

The MY /5600 is a replacement for the MV / 5500 DC, 
the other W ASHI-based MY. It will have approximately 
a 4O-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 MY / 5500. 

The MY /9500, one of two WASHI-chip-based prod­
ucts announced in April 1990, will split into two prod­
ucts, the MY /9600 and the MY /9300. The MV /9600, 
based on a faster implementation of the WASHI chip, 
will have a 4O-percent performance improvement over 
the MY /9500. The 32 MB MY /9600, priced at approxi-

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. fj. 

Data General • Buy • Sell • Trade 
Processors: 
MV40000 32MB .... .. .......... .... ... .. .. .... .. ... ........... SAVE $ 
MV20000 Model116MB ................................ SAVE $ 
MV20000 Model 2 16MB ................................ SAVE $ 
MV20000 Modell to Model 2 upgrade ........... SAVE $ 
MV15000 Model 20 8MB .... ............................ SAVE $ 
MV15000 Model 8 to Model 20 upgrade ......... SAVE $ 
MV1 5000 Model 10 to Model 20 upgrade ....... SAVE $ 
MV1 0000 4MB Meter high cabinet ................... $3.500 
MV8000-11 8MB Meter high cabinet .......... .......... 2.500 
MV9500 8MB AOSNS II .... .. ............................. 47.000 
AViiON All Models ........ .. .............. .. .................. SAVE $ 
MV8000 Model 9300 .......................................... ... 950 
MV7800 4MB 16 slot chassis ............................. 2.100 
MV7800XP 4MB ................................................. 7.500 
MV4000 2MB ................ ...................... .. ..... ........ .. .. 700 
MV4000DC 2MB. 120MB. floppy ........................ 1.200 
MV2000 Enhanced 4MB 160 MB disk ................. 3.200 
MPT100 Dual floppy ........... ................................... 350 
MP100 8520-D ...... ... ............................................. 350 
S-140 256KB Floating point .......... ...................... 1.500 
Desktop 10 Floppy. 15MB disk .......... .... ... ............. 875 
Desktop 20 Floppy. 15MB disk ........................... 1.295 
S-120 256K 16 slot ............................................... 550 
S-280 2MB ........................................... ............... 1.900 

Processor Options: 
8997 Expansion chassis MV15. 20 .. ... ..... ......... $5.500 
8819 Second IOC for MV10000 .......................... 1.800 
8762 Expansion chassis MV1 0.8.4.S280 ........... 3.500 
8749 Battery backup for MV10000 ..................... 1.100 
8746-B Battery backup for 8762 

EXP Chassis ............. ...... ............................... 900 
8704 Floating pOint unit MV8000 ........................... 500 
4543-B MCPl 8 Async 2 Sync DCH Ptr ............. 1.900 

Focus 

4463-ZT USAM-4 ...................................................... $275 
4380 ISC-2 (Synch) .................. ..... .. ............... ... .. ....... 600 
4370 IAC-16 RS232. 20MA. W TCB .................. ..... .. 1.350 
4623 IAC-24 wfTCB-24 ............................................ 6.250 
4367 IAC-8 RS232. 20MA Modem Cnt ....................... 850 
4532-A ILC .............................. ........................ ... ... ... 2.900 
4560 LAC-12 ....... ....................... .. ... ............................ 850 
460810 Port term. serv ................. .......................... 2.800 

Disk Storage Units: 
6161147MB Disk subsystem ................................... $850 
6236 354MB Disk subsystem .................................. 1.100 
6239 592MB Disk subsystem ................................. . 3.200 
6329120MB MV2000/MV1400 .... ........................... ... . 800 
6363 160MB MV2000/MV1400 ... ..... .................. .. .. .. 1.100 
6491 322MB for MV2500 or CSS .. ........ .... ... ... .. ....... 2.1 00 
6554 662MB for MV2500 or CSS ... ...... ............... .. .. . 3.1 00 
6581 500MB RAM.s. Disk .... .......... ... ............... .. .... ... Call 
6720 CSS21 .0GB Disk subsystem ........................ 10.500 
6685 1.0GB Disk Drive AlO ...................................... 5.500 
2351 Fujitsu wIBMX3 ...................... .................... ..... 3.200 
6061/6122 Zebra Disks or Parts .. .......................... .... Offer 
Zetaco ARZ and SKS subsystems ..................... ... ....... Call 
Zetaco Laser Disk subsystem ............ .......................... Call 

Specials 
D 411 Terminal .... ......... ... ..... ...... ......... .. .. $165 
CSS (SCSI) Disk & Tape Subsystems .... ... Call 

Terminals: 
6165 D460 Monitor with keyboard ....................... $195 
6166-X D410 Monitor with keyboard ..... ................ 165 
6169-X D211 Monitor with keyboard ............ ......... 165 
6391-X D214 Monitor with keyboard ..................... 200 
6392-X D215 Monitor with keyboard ..................... 225 
6393-X D411 Monitor with keyboard .. .. .. .. ..... .. ... ... 175 
6394-X D461 Monitor with keyboard .... .. ............... 375 
6500 D216 Monitor with keyboard .............. .......... 380 
6682-A D217 Monitor with keyboard ...... ............... 395 
6567 D412 Monitor with keyboard ........................ 475 
6568 D462 Monitor with keyboard ........................ 795 

Tapes: 
6021 800 BPI new style ....................................... $400 
6026800/1600 BPI Brown. FCC compliant ......... 1.250 
6125 1600 BPI Streamer. FCC compliant .. ..... ... ..... 500 
6311 15MB Cartridge MV4 DC17800DC .. .... ... ... .. .. . 650 
6341-A 1600 BPI Streaming Tape ....................... 3.500 
6270 15MB Cartridge for Desktop ......................... 650 
6299/6300 1600/6250 BPI Subsystems ............. 3.500 
6586-A Galaxy Tape ... ......................................... 5.200 
6590M 2GB Tape Backup add-on for CSS .......... 3.700 
Megatape 2GB Subsystem ..................................... Call 
Kenedy 9400 wI BMX2 Subsystem ........................ Call 

Memories: 
MV40000. All sizes 
MV20000. All sizes 

International Computing Systems 
P.O_ Box 343· Hopkins, MN 55343 

1-800-522-ICSC 

MV15000. All sizes 
MV10000. All sizes 
MV9500. All sizes 
MV8000. All sizes 
MV7800XP. All sizes 
MV7800. All sizes 
MV4000. All sizes 
MV2000. All sizes 

(612) 935-8112 
FAX 6121935-2580 

Circle 26 on reader service card. 
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duced some oftware products, particu­
larly the CEO Object Office, which showed 
that we weren't ju t doing moderate en­
hancements to CEO, but we really have a 
leadership product. We won major piece 
ofbusine sand n w accounts with that a 
our lead product. 

Word are important, but there' noth­
ing like a product to peak for you. Good 
b get good. As you tart doing w II and 
the word gets around, people get to un­
der tand your trategy. I think all that 
goesalongwaytoward e tabli hingcred­
ibility, and I think that' what happened . 

FOCUS: You ay you won major piec of 
business and new accounts. What percent 
of MV ale are to new MV cu tom r ? 

Schwartz: We e timate about 25 percent 
of our ale on an annual ba i go to new 
accounts. It primarily divide it elf in two 
fashion . First, [are sale 1 through our 
V ARs. On the average, approximately 50 
percent of the V AR busine i old to 
new, first-time accounts. The other 50 per-

cent goes to upgrades in the installed ba e. 
In addition to that, our primary new ac­
count through our direct ale force are 
through CEO-based opportunities. 

Particularly with CEO Object Offic , 
we have a leader hip product that com­
pete extremely well against all the OA 
vendor. It integrate PC in a way that no 
one el e doe , at lea t at thi point. It' 
imported over a whole variety of indu -
try- tandard LA , 0 they' re not tied 
anymore to either our proprietary LA 
technology or anybody el e' . W have a 
lead product and we want bu ine . So 
when you put it all together, it repre ent 
probably a little over 25 percent of all our 
sales. 

FOCUS: It eem Iik mo t of DC' mark­
eting empha i i on A viion y tem , at 
lea t in your print and televi ion ad . How 
are you reaching the MV market? 

product with regard to new account pen­
etration. Therefore, we have to be a lot 
mor vi ible in t rm of marketing tho e 
products because people don' t know about 
us. 

On theotherhand, I think there' a lotof 
[MV-relatedl marketing activity that goe 
on that i not 0, if you want, externally 
vi ible, but i very directed toward our 
cu tomerba eand ourVAR . If you looked 
at all the marketing activity in th com­
pany, I think you would find it ba ically 
qual in term of overall activity. 

Let' deal with new accounts on theMV 
ide. Again, since a high percentage of 

that i done through V AR , a lot of our 
work is in really upporting the V ARs in 
their ale . On the EO ide, a lot of thi i 
done through eminar, lead-generation 
program ,and following upon tho elead . 
Mo t of the e are fairly ub tantive deal . 

FOCUS: You have a new vice pre ident of 
th EBU,Gerald Paul. Howdoe hefitinto 
the tructure, and are you going to change 
any way the unit' organized? 



----------------------------------------------------------------------------------- INTERVIEW 

Schwartz: 0 organizational change 
at all. When we initially put the organiza­
tion together, Michael Schneider, who 
i a long-time DG person, and has oper­
ated acro s 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 per on. Michael, although he has 
managed R&D activitie on and off for 
the company, is not a career R&D man. 
We wanted to find a top career R&D per-
on. 

I think if you'll check Gerry's reputa­
tion in the indu try, you' ll see that we 
really got a winner to join this team, and 
I'm really plea ed that we were able to 
attract him. A an aside, it speaks highly 
for the uccesses we've been having in the 
business for the la t 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 wa a dynamite win all 
around . 

FOCUS: What kinds of new MY prod­
uct are coming down the road? 

Schwartz: Let me back up and tell you 
one of the kinds of messages we give to the 
customers, and that's a 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 
in advance of this envelope on an 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
mance improvement every two years. And 

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

Internally, we et omewhat more ag­
gressive goals for ourselves. They are to 
do essentially the same in 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,andanMV /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 

For the price 
of one AViiON 7000 

you can save $4,000,000 
(now thatk a lot of pizza!) 

Compared to a huge $4,100,000 mainframe, the new AViiON 7000 
Open System gives you 117 MIPS of mainframe power-for a 

starting price of less than $100,000. That saves you 
a lot of dough! How did we do it? 

We created a system AP7J' 
that has a brain 

you can fit in a pizza. box! ~ .~ 
But you get major r ~ 

mainframe power. 
And our new disk .. ~B!"'~,.:!I~ 
array technology t 

can offer you up to .~q.;:;:~. 
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 

I-BOO-DATA GEN 
And then go order a pizza­

you deserve it! 

Circle 15 on reader serv ice card . 
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that people ar going to continu to e 
thi kind of product cycle. 

It' omewhat of a new thing for DC. I 
haven't been with DG for eons and eons, 
but I haven't talked to anyone who' said 
we've been able to horten our product 
cycle . People have an idea that the only 
way to have hort product cycle i to u e 
commodity microproce sors. Well, here 
we're showing you that that' clearly not 
theca e,andit' w lIaheadofwhatDEC 
dOing, which i kind of the model that we 
look at relative to product development, 
using a proprietary architecture. So, it' a 
combination of enthu ia m, good goal , 
and a r al heavy investm nt in technol­
ogy. 

FOCUS: It eem like the Eclip e Bu i­
n s Unit ha redi covered CEO. Why the 
udden empha is on it? 

Schwartz: We have a base now that is 
approaching 500,000 u er . I can tell you 
I've vi ited mo t of the big ones myself, 
and they' re extremely happy u er . They 

alway have more thing that they want. 
They haven' t really had the opportunity 
[in the pa tl to talk to anyon where they 
felt it was easy to communicate where 
they want the product to go, with the 
en that omething i actually going to 

happen a are ult oftheir talking to them. 
I've had dev lopment manager outvi -

iting a lot of these account around the 
world . Again, thi i a little bit differ nt 
from out ide adverti ing. Thi i going 
into the ba e and giving th m an opportu­
nity to help design the product. By and 
large, the thing that are important to 
om cu tom r ar important to th r 

customer a well. So, it' pretty ea y to 
come up with a de ign ba ed on wh r 
your customer think you ought to go. So 
that was number one, ju t getting out 
there. 

The econd thing is, particularly with 
Object Office, we've developed a philo 0-

phy where we upport indu try tandard 
LA . We have a broader upport on th 
LAN ide than any of our competitor. 

ow, there' a real feeling of openne . 

They'r not ju t lock d into our pr pri­
etary PC .. ! architecture. And if they want 
P *1, that's finc, we'll give it to them. 
Whatever you want, if it's an indu try 
tandard, we' ll upport it. 
The oth r thing i , ! think we w re 

fortunatein I cting ewwaveand Win­
dow 3 t chnologya the front end of the 
Pc. Bydoing that, number one, wedidn't 
have to re-invent the wh el in t rm of a 
lot of d velopment work that HP' 
IHewl tt-Packardl put into th manage­
ment ide. 5 condly, Window i hot, as 
y u well know, and all the P softwar 
developer arewritingtheird v lopm nt 
application for Window. 0 here w 
ar early on with a Window-ba ed prod­
uct. 

With th proliferation of P s in our 
account in the la t couple of y ar ,and 
following that with the proliferation of 
LA , here we come along and can show 
how to tie them together. It turn out that 
we have hit it right. When we go out and 
how it to cu tomer and demon trate it 

to th m, they eem to love it. 

INDUSTRY STANDARD NETWORKING 

12 

G G CJ (] 1111111111111111111 11 11 
11111111111111111111111 
11111111111111111111111 

DG 11111111111111111111111 
1IIIIIIIIIIIa--I--- 1111111111111--- ---I 11111111111111111111111 

SYSTEM I \ I \ 
11111111111111111111111 

I I VAX,HP,SUN 
<::NE~ARELAN~ IBM, APPLE, '" 

In 1111111111111111111111111111111 n 
I 

1111 11 11111111 I 1--1 1 
FILE SERVER 

r'-l ), r, 
~ .......... .......... 

* FOR ALL DG SYSTEMS 
* AOSIVS II , AOS/VS, AOS, RDOS 
* FTP FILE TRANSFER 

* TCP liP ETHERNET NETWORKS 

* LPR REMOTE PRINTING 

Claflin & CI 
203 Southwest Cutoff 

* IBM-PC & NETWARE INTEGRATION 
* TELNET VIRTUAL TERMINAL 
* SMTP ELECTRONIC MAIL 

Inc. 
Northboro, MA 01532 FAX (508) 393-8788 Telephone (508) 393-7979 
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FOCUS: What kind que tion are cu t­
om r a kingyou?Whatkindofproducts 
ar they looking for from OG? 

Schwartz: I would ay that, intere tingly 
enough, that the que tion tend to be from 
a prod uct per pective. The que tions tend 
to be 70 percent oftware related and 30 
percent hardware related. Their underly­
ing hardware concern are "What are you 
doing?" When we go through the scenario 
I de cribed to you earlier, where we tart 
demon trating the products, I also men­
tion that we have the high-end [MV] pro­
jectunderdevelopment,and although it i 
not imminently here, it does represent the 
single large t development project in OG. 

To mo t customers, given the choice of 
how our money is spent, on a TV ad, 
versus on an MY / 40000 replacement, the 
answers are 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
come secondary, and now they really want 
to talk about software. 

So the questions tend to kind of be along 
those lines. As I mentioned earlier, one of 
the ways to make them feel even more 
comfortable regarding prod uct directions, 
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 our local sales people, depending 
on the type of installed base they have in 

Focus 

their geography. We may focu n thing 
like interoperability or hardware up­
grade. We have about six or even differ­
ent topic . G nerally, w work with th 

Busine Unit only? 

ales force and pick topics that seem to 
make the mo t en e for our customer 
base, and invite tho e customer in and 
give the presentation . 

Schwartz: Anything that ha to do with 
marketing of Eclipse products, either to 
new customers or to the customer base, is 
driven from the Eclipse Busines Unit, 
from Dave Ellenberger' Group specifi­
cally, the Eclip e Marketing Group. In 
orne en es, we are the company when it 

FOCUS: I this a project of the Eclip come to the MVs. Il 

YOU NEED DATA GENERAL AND DEC EQUIPMENT. 
YOU NEED IT NOW. YOU NEED IT PRICED RIGHT. 
AND IT HAS TO MEET YOUR SPECIFICA nONS. 

DATA GENERAL 

CPU'S 
MV 20000 Mod 1 & 2 ... CAll 
MV 15000 ..................... CAll 
MV 10000 w/AOSNS $14.900 
MV 10000 .................... $7.000 
MV 7800 XP w /4 MB .. $9.900 
MV 7800 w/4 MB ........ $5.500 
MV 4000 ...................... $1 .900 
MV 2500 .................... $17.500 
MV 2000 ...................... $2.900 
S/280 ........................... $2.900 
S/140 ........................... $2.200 
Nova 4X ...................... $1 .600 
OesktopSystems& Peripherals 
..................................... CAll 

DISK & TAPE 
MV 2000 Disks and Tapes 
..................................... CAll 

6239 592 MB SIS ........ $5.900 
6236 354 MB SIS ........ $2.675 
6161147MBS/S ........ $1 .500 
6160 73 MB SIS .......... $1 .200 
6299 6250 BPI Tape ... $9.500 
6125 Tape SIS ............... $795 
6026 Tape SIS ............ $1 .750 

MEMORY 
MV15 & MV20 32 MB$16.500 
MV15 & MV20 16 MB .$8.500 
MV15 & MV20 8 MB ... $3.900 
MV4 & MV10 8 MB ..... $2.500 
MV4 & MV10 4 MB ..... $1 .600 
MV4 & MV10 2 MB ........ $650 
Memory For All Other OG 
Processors IN STOCK 

CRT's & PRINTERS 
BP 1500 Printer ......... $8.900 
4374 Printer ............... $5.000 

CRT's & PRINTERS Continued DISK & TAPE Continued 
B1000 Printer ............. $3.900 TSV05-AA ................... $3.995 
B600 Printer ............... $2.200 CDC 9715-160 ............ $1 .500 
B300 Printer ............... $1 .450 Cipher 880 ..................... $950 
0461 CRT ...................... $475 TU80-AA ........................ $950 
0460 CRT ...................... $325 RM05 ............................. $500 
0411 CRT ...................... $395 RX02 .............................. $295 
0410 CRT ...................... $275 UOA50-A ....................... $450 
0462 CRT .................... CAll Kennedy 9600 ............ $3.295 
0216 CRT .................... CAll KOB50-A .................... $5.500 

Fujitsu 2351 A ............. $2.000 
COMMUNICATIONS Emulex SC03/BX .......... $295 
IAC/16 ......................... $2.400 XT2190 (MAXTOR) .... $1 .395 
IAC/8 .............................. $875 
ATI/16 ............................ $400 MEMORY & COMM 
AMI/8 ............................. $200 Oeuna-AA ...................... $500 
lAN Controller .......... $3.500 OElQA ....................... $2.200 
LAC-12 ....................... $1 .500 OElUA-M ................... $3.800 

OHQII-M ...................... $1 .275 
OZQII-M ......................... $350 DEC 
MS750-CA ..................... $1 00 

CPU'S MS650-AA .................. $1 .400 
MicroVAX 11.111 ............ CAlL MS630-CA .................. $2.250 
KA630 wick ................ $2.500 MKII-CE ......................... $300 
11n85 XAAE .............. $9.995 Oequna w/cab kit .......... $500 
11n80 XAAE .............. $1 .995 Emulex CS02 ................ $575 
11n50 XAAE ................. $995 
111730 XAAE ................. $500 CRT's & PRINTERS 

B600 ........................... $1 .995 
B1000 ......................... $3.995 

11 /44-0A ..................... $1 .695 
BA23-A .......................... $595 
Rainbow PC IOOA ........ $295 lA50-RA ........................ $295 

lAIOORA ...................... $425 
lA1200A ....................... $795 
lA210-AA ...................... $795 

KOJIIBB ...................... $3.250 
KOJIIBC ...................... $2.000 

DISK & TAPE lQP02 w/SF .................. $400 
RLV12 ............................ $495 lK201-AA ...................... $1 00 

lP25 .............................. $995 
lP26 ........................... $1 .995 
VT100-A ........................ $100 
VT102 ............................ $125 
VT220AlB/C .................. $300 
VT320AlB/C (new) ....... $415 
VT240A .......................... $750 

RA60-CA .................... $2.500 
RA81-AA .................... $2.995 
TK70 w /contr .• new ... $5.800 
TK50/TQK50 .... .. ......... $2.495 
RA82 ........................... $9.500 
TSU05-AA .................. $3.995 

LARGE SELECI10N OF EARLY-MODEL EQUIPMENT "THE SOLUTION" 

SECURITY COMPUTER SALES, INC. 
MINNESOTA ARIZONA 
PHONE: (612) 227·5683 PHONE: (602) 861-0165 
FAX: (612) 223-5524 FAX: (602) 861"()313 
622 ROSSMOR BUILDING 11426 N. CAVE CREEK RD. 
500 N. ROBERT STREET SUITE E 
ST. PAUL. MN 55101 PHOENIX, AZ 85020 

Circle 40 on reader service card. 
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SYNOPSIS 
RAID subsystems are 
powerful mass storage 

products offering an 
unmatched combination 

oj high availabUity, 
data security, and high 

performance. This article 
introduces you to RAID 
technology and to Data 

General's new disk 
array product line. 

rtl 
ro 

Plan for re 

TI,e H.A .D.A. disk subsystem is 60 inches tall, 
30 indIes wide, and 24 indIes deep. 

What are redundant disk arrays? 

lin 
II n 
un 

~n(,\1 
~ nt'\/ 

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 first in 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
systems promise to be a popular choice for 
Data General customers in the future. 

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 (lOP), 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 II a 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. 

1)1 a RAID configuration, a portion of the disk resources are dedicated to data redun­
dancy. One method used is to d u plica te one disk's da ta onto another disk. In this situa tion, 
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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till acce all the array' data and run their application . Thi 
makes RAID subsystems more reliable than standard di k array . 
Fora RAID sub ystem to fail, twoormoreofthedi k in the array 
group mu t be inoperable at the am time. Th chance of thi 
happening are very lim. With redundant di k array, data 
availability (the length of time the array' data i acce ible) i 
mea ured in d cade , a period extending well beyond th com­
puter sy tern' u efullife. 

Redundant di k array maintain data integrity by restoring the 
failed drive's data, ther by guarding against permanent data 
10 . Once the failed drive i replaced, it data i automatically 
recon tructed from the content of th oth r di k and tor don 
the new disk, making an exact replica of the original. With Data 
General di k array, thi occur without ho t y tern interven­
tion . 

The RAID level mo t often u ed in the indu try are Level 1, 
3, and S. Data General' new di k array ub y tern upport 
Levelland S, which are the level be t uit d forthe commercial 
marketplace. 

In a RAID Levell array configuration, data redundancy i 
achieved through tran parent disk mirroring, rather than u ing 
parity. Disks are matched up in pair -a data di k and a redun­
dant(mirror)di kthati anexactcopyofthedatadi k.Everytime 
the controller is instructed to write new data, it writes to both 
disks imultaneously. If the data di k fail, it data can till be 
retrieved from the operational mirror drive. RAID Levell pro­
videssimilarperformancetoconventionaldi k ub y tern . Di k 
mirroring is the traditional approach u ed to guarantee data 
integrity; the technology is well under tood. However, cu tom­
ers must buy twice the number of di k they need with a RAID 
Levell configuration. This is a more expen ive olution than 
other RAID configurations. 

RAID Level S disk arrays u e parity to maintain data redun­
dancy, but without using a dedicated parity drive a in orne 
RAID levels. Rather, the controller read /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 it parity 
is written to another drive. By upporting rotating parity record­
ing, RAID LevelS eliminate the ystem bottlenecking that occurs 
when multiple parity write reque ts queue up to a ingle dedi­
cated parity drive. 

In a five-disk array, each drive in the array to res 80 percent 
data and 20 percent parity for the other drive within its group. 
Thus, the disk overhead for parity i lower for RAID LevelS than 
for Levell, only 20 percent for a five-drive array, making RAID 
LevelS subsystems more cost effective. Another characteristic of 
a RAID LevelS array is its use of data triping-dividing data in 
multiple pieces and transferring the piece 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 di k array ubsystems-the 

High Availability Disk Array (H.A.D.A.) subsystem and the 
Combined Storage Subsystem 2 (CSS2) disk array ubsystem. 
Both subsystems can be configured in the way that best uits the 
customer's application. They can address the physical disk drive 
individually, as a mirrored pair (RAID Levell), or as a RAID 
LevelS disk array group. They can even support all three configu-
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Personal Computer Business BASICe 

PCBB is an easy to use product which allows you 
to convert your existing double and triple preci­
sion D.G. Business BASIC applications and data 
over into a single or multi-user MS-DOS or PC­
DOS environment. Binary compatibility allows 
data and index files to be moved and utilized 
without modification. 

PCBB features include on-line help. debugger. an 
editor which offers the look and feel of an inter­
pretive environment and Compiler Driver which 
expedites the process of compiling source code 
without the creation of batch files. Spe cial 
features such as support for extended or expand­
ed memory. 128 user channels. allowing labels 
to be utilized instead of line numbers and a Block 
Common area that can range in size from 512 
bytes to 10K in size are standard. Utilities to 
maintain Data General compatible screen files. 
paramo logical database and index file structures 
are also included. 

Purchase of PCBB includes a royalty-free right to 
reproduce and distribute executable files. 

Write, call or fax now for more information 

See us at NADGUG , Booth # 626 
_ ... _ .... ® -- -------------- -- -- ---------------------- --- ... -

MarcAlan Software, Inc. 
22096 North Pet Lane 

Lincolnshire. Illinois 60069-4113 
Voice: 1-800-728-7387 
Fax : 1-708-634-9460 

PCBB IS a reglstereo (rdOemafK of MarcAlan Soflware. Inc A' other prOduct names 
and logOS are uademarkS or registered lrademar s of thel' respect I e oV.ners 

() MarcAlan Software. Inc 1990 
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ration imultan ou Iy within a ingle array 
ub ystem to support the exact needs of the 

customer. 
The H.A.D.A. i capable of up to 400 peak 

and 170 u tained input/ output (I / O) opera­
tion per econd, dep nding on erver, ub­
y t m, and application configuration. It f a­

tur an award-winning de ign and a mall 
footprint-only five quare feet of floor pace. 

reat d for environm nt r quiring continu­
ou data acc and large torage capacity, the 
H . .D.A. ub y temcanbeconfiguredwithup 
t0 30drive ,forama imumdatastoragecapac­
ity of 30 GB. H.A.D.A. upport tape drive 
without a eparate tap controller, integrating 
data backup capabiliti into th y tem. Flex­
ible and calable, H.A.D.A. upport dual ho t 
capability 0 it can b acce ed by two erver . 

not her important feature of the H.A.D.A. 
sub y tem i it ability to be repaired under 
power without affecting y tem operation. For 
example, a faulty disk drive can be removed 
and replaced III/del' power by the ClI tOlller with­
out interrupting th application' ability to ac­
ce data . In addition, the H.A.D.A. ubsy tem 
feature redundant pow r option , data bu e , 

Hi ho, Silver! 
Data General ' High 

Den ity Di k Array 
(H .A.D.A.) ub y tem 
wa r cogniz d withaSil­
ver Award from the In­
du trial De igner of 
America (IDSA) 1991 In­
du trial Design Excel­
lence Awards. Although 
the Silver is not the top 
award, the designation i 
ignificant. Out of more 

than680 ntrie , theIDSA 
gave out 20 Gold IDEAS, 
43 Silver , and 54 
Bronzes. 

The IDEA award c r­
emonie will b held Au­
gu t 21 , in Bo ton, a part 
of th opening event of 
the IDSA national con­
ference . 

Just plug the new TR data of the world's fastest SCSI-tOoSCSI capacity and performance you need. 

compression module onto the back of data compression. Installation takes only a minute 

your Extabyte. Instantly, it's trans- TR modules are TRansparent to (no tools are required), and the 

formed into an ExTRa byte, with just about any hardware/software benefits last for years. 

capacity never before possible and platform: DEC, Sun, AT&T, HP, Apollo, 
i='tE~i='I-I~ 

performance you won't believe. IBM, Sequent Pyramid, and Prime to .- VlSlan 
No extra cables, no power cords, name a few. ............ --no software changes. Just the power So plug on TR and plug into the 7712 Paseo del Rey • Playa del Rey, CA 90293 

Circle 34 on reader service card . 
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and cooling fan. The re ult i virtually 100 
p rcent data reliability and availability. 

For customers who need a lower-cost alterna­
tive to the H.A.D.A. ub y tem and don' t re­
quire repair under power capabilities, there' 
the CSS2 (rackmount) orCSS2/DC (stand-alone 
cha i) di k array ub y tem. 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 sub y tem performs up to 
250 peak and 100 su tained I/O operations p r 

cond, depending on configuration. 
Redundantdi karray ub y tem arepower­

ful ma torageproductsofferingan unmatched 
combination of high availability, data ecurity, 
and high performance. Data General ha adopted 
RAID technology, coupled with feature uch 
a repair under power and tap support, as a 
key product line to provide the level of per­
formance that it sy tem will need in the 
1m. 6 

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

REMINDER 
If you want to use 

your PC 
as a DG terminal -

@ConjPC is still 
your best choice. 

Complete 0210 through 0411 
terminal emulation 

Stili only $99 & $1 49* 
*Includes fast, error-free file transfer 

(with software for MV) , 
and script language (macros) . 

Network licenses and volume 
discounts available. 

e
·:·-: ·~ Flying Point Sales 

• 516-725-3622 
J; 20 Collingswood Dr. 

' . Sag Harbor, NY 11963 

"Top Ten Utility" 
•• Randy Berndt, DG Review 

Circle 23 on reader service card 
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In.~ 

1. We'll show yOU the powerlul capabilities 01 the neW MY 19600, 
MY 15600 DC and MY 19300 by installing a neW processor board 

for a 30-day trial period - FR££~ 2, To demonstrate the e!lidendes 01 upgrading, we'll give you 

n read 

an in-depth cost 01 ownershiP analysis and MIPS Meter 
soltware to analyze your system perlormance - both FREEl 

3. When yOU purchase a 5th Generation system, 
we' \\ include _ FREE _ a 30-user CEO soltwar

e 
packagel 

socall1-800-DATA GEN 
Even the phone caH is FR££~ 

Data General 

er se . ""ce card. 

Life just got 
a whole lot easier~ 

ECLIpSE & CEO alO'OOI$IO'OO 
uademar"S ot Oa\8 General 
CO 1991 oala Gone,al Co,p<l,a\1on 
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RAID is coming 

SYNOPSIS 
No matter how 
impressive the 

manufacturer's 
reliability claims, 
there wiu 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 I/O 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 -line storage. Although disk 
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. ext, 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 disk. All primary 
disks are duplicated. This RAID level gives 

Performance 
and Amdahl 's Law 

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

Amdahl'sLaw(below)illustrates 
the problem: Suppose that some 
current applications spend 10 per­
cent of their time in I/O. Then, 
when compu ters are 10 times fa ter, 
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 will be less than 10 times 
faster, wasting 90 percent of the 
potential speedup. 

Amdahl 's Law: 

s= 1 
(1-f) + (flk) 

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

August 1991 



ZEft( n .. - -- -- .. Disks 
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 ofBLAssociates 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 

Associates Inc. 

Peripherals Division 
145 Webster Street, Suite A AUTHORIZED STOCKING DISTRlBUTOR 
Hanover, MA 02339 
* Purchase of spares kit required and other conditions apply. 

Circle 4 on reader service card . 

SEASON SPECIAL 
6 Native New England 
Lobsters Shipped with 
Every New Subsystem 
Purchased. (Valid in ~eason 



Why gamble ... 

... on 
someone offering 
disaster recovery 
as a sideline? 

With DG/hot site from 
Data A urance, you get: 

• Dedicated DG computer 

• Dedicated Communication 

• Dedicated Recovery Expert 

Over 150 DG u er, panning 
the U.S. and Canada, don't 
gamble with their information 
ba ed a set - or their choice 
for a hot ite. They u e the 
dedicated people, experienced 
in actual recoverie and hun­
dred of te t , and dedicated 
di a ter recovery re ource of 

Data Assurance 
Corporation 

Denver· New York' Philadelphia 

(800) 654-1689 
12503 E. Uclid Dr., Sle 250, Englewood, CO 80111 

(303) 792·5544 • FAX (303) 792·0218 

Data General has qualified DAC as a provider of 
OG/hot site, based on criteria established by DG. 
DAC is an independent company offering its 
disaster recovery services to users of 

4. Data General 
equipment. 

Circle I I on reader service card. 
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the highe t p rformance. Data write can 
be done in parallel to each mirror so there 
is no time penalty. Data reads can actually 
be performed fa ter than a ingle di k. 
Each mirror receive the read command 
and a race between them allow fa ter 
respon e. Even a slight difference in the 
rotational po ition can save everal milli-
econds per read . The price you pay is that 

you need twice a many di k . Put an­
other way, it would seem that you are 
wa tinghalfofthepurcha ed toragearea. 
There is, however, a valuable ecolld use 
for the extra drives-concurrent backup. 

RAID 2: Uses the Hamming code for er­
ror correction. Enough check di k are 
needed to fix any error, including an error 
on a check disk. Fora group ize of 10, you 
need 4 check disks for a total of 14 di ks. 
This is the most expen ive and lea t u ed 
RAID configuration. 

RAID 3: Parallel cran fer di k array. On­
ly one check disk i needed, a parity di k. 
Mo t of the di ks in the RAID 2 Y tem 
werene ded todeterminewhichdi khad 
fail d, but this information i u uallyavail­
able to the controller. Therefore, you re­
ally need only one parity di k to allow 
data correction in the event of a drive 
failur . 

Thi level of RAID i the mo t co t­
effective, but ha erious performance 
problem in the Tran action Proce sing 
(TP) environment. Every WRITE must be 
pr ceded with a READ to calculate the 
new parity. 

RAID 4: Independent reads and write . 
Level 4 trie to overcome the TP perfor­
mance i ue. Individual TP data is not 
pread acros multiple di k . In level 4, a 
mallwriteu e twodi k toperformfour 

acces e - two read and two writes­
while a small read involve only one read 
on di k. ote: thi i till low compared 
to level 1 (see below). 

RAID 5: 0 single check disk (spread 
data/parity over all di ks). The parity 
check information is spread throughout 
the di k array group. Thi y tem give 
better performance than levels 2, 3, or 4, 
but till below level 1. 

Some recent offerings 
Data General has announced two SCSI­

based di k arrays for the Aviion ystem. 

20 

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

The CSS2 di k array work with A viion 
5200,6200,6200-20, and 7000 eries ma­
chine. Thi unit i based on the 7417 
intelligent lOP and is capable of RAID 1 
and 5. While operating in the RAID 5 
configura tion, there is a performance deg­
radation. For a data base write to take 
place, the following steps mu t 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. Theunitcan be attached to the 
AV6200,6200-20,and8000system .RAID 
levels 1, 3, and 5 are supported. Once 
again, while operating in the higher RAID 
configurations, there is a performance 
degradation. This ystem feature theabil­
ity to allow a trained customer to replace 
a bad drive while the system is operating. 
The da ta on the replacemen t d ri ve is au to­
matically rebuilt by the system using a 
rebuild rate that is cu tomer-selectable. 

Delphi Data' RAIDer is a RAID 1 de­
vice that includes a 16 to 256 MB DRAM 
cache and tate-of-the-art 486 compute 
engine. The caching allows for extremely 
high I/O performance. For example, all 
data write go directly from the host into 
a pending write queue, with no disk seeks 
or latencie to slow down the operation. 
Later, the physical writes are sent to the 
di k during brief idle periods. Disk reads 
are cached in the large memory space 
u ing the LRU algorithm. A read hit i 
erviced (including 4 block transfer) in 

under 2 ms. Repair-under-power i avail­
able depending on the configuration of 
the RAIDer y tem. 

Backups 
Having di k redundancy doesn't mean 

that you can avoid your normal backups. 
Precautions mu t be taken to avoid 10 s of 
data from a variety of unlikely but still 
po ible event . Fire, for example, even if 
it's not on your property, can cause data 
10 from water damage. Earthquakes can 
cra h running di k . And if two or more 
driv are affected, the RAID technologie 
described would be of no help. You would 
have to restore from a backup. 

Mo t RAID system make no special 
con ideration for backup . Some systems 
do leave room in the enclosure for tape 
driv s, but it i up to the ho t computer to 
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Figure 1: Ranking the RAIDs 

RAID CosUMB Storage Bandwidth Transaction Data 
level user data density performance performance availability 

RAID 0 1 1 .25 1 .0005 
RAID 1 .5 .5 .25 .6 1 
RAID 3 .8 .8 1 .2 .99 
RAID 4 .8 .8 .25 .45 .99 
RAID 5 .8 .8 .25 .5 .99 

Higher ratings are better for all columns 

Assumptions: 
1. 1 O-drive configuration 
2. Controller cost = 16 percent of drive cost 
3. Transaction performance reflects 1 KB blocks, 70 percent read ratio 
4. Data availability reflects 24-hour repair lime 
5. Data availability ratings based on 60 million-hour objective. 

run a backup proc dure to ave the data. 
Thi u ually r quir the y tem to be in a 
mode that limits user acce during the 
backup procedure. 

The Delphi Data RAIDer system allow 
backup to be performed in a concurrent 
mode by u ing the econdary mirror a a 

urce for th backup. Upon completion 
of the backup, the econdary mirror i 
attached and a bitmap controlled re-sync 
started . A RAIDer system can appear to 
the ho t computer as one or more SCSI 
[D , allowing up to even RAIDer unit to 
be attach d to a single SCSI host control­
ler. 

Reliability measurements 
A final word regarding claimed MTBF 

(mean time between failure ). For the la t 
couple of decade, the tandard way in 
which new di k drive reliability was mea-
ured u ed a tati tical method ba ed on 

the reliability of the drive' component 
part. After the drive wa in the field for a 
tim ,actual failure data, ometime com­
bined with accelerated life te ting, would 
be u ed to update the MTBF number . 

About 18 month ago, a major di k 
manufacturing firm changed all thi . This 
off- hore company counts every drive it 
manufactures a running 24 hour per 
day, seven days a week, commencing im­
mediately after the drive is built. If the 
drive its in a warehou e for six week 
b fore omeone buys it, tho e hour till 
count a running hour. ext, a failure i 
counted only if the manufacturer receive 

FoCII 

Source: NCR Corp. 

backad rivethat has failed, and the claimed 
failure can b reproduced by the manu­
facturer. If a third party fixes the drive, it 
won' t be counted a having fai led . 

A you may u pect, the company' 
di k drive MTBF went from the then in­
du try norm of about 50,000 hour to an 
incredible 150,000 almost overnight. Cur­
rently, the rate is more than 200,000 hour 
(approximately 23 year) and still grow­
ing. Becau e of the competitivenes of the 
di k drive marketplace, it won't be long 
before everybody will adopt this system 
or one just a inflationary. 

Conclusion 
The SCSI ( mall computersy tem inter­

face) tandard eem to have won ou t 
over all other peripheral bu e . IBM ha 
elected the bu for it high-end PS /2 line, 

it entire RS/ 6000 line, and most of the 
AS/400 line. All other major computer 
manufacturer have followed uit. Thi i 
good new to computer u er . Engineer 
around the world now can pend the time 
and money to develop sophisticated pe­
ripheral liketheoneswehaved i cus ed, 
knowing that a large open ystem mar­
ket exists. The intelligen t SCSI bus will 
allow limitles di tributed processing to 
be engineered into tomorrow' high-speed 
storage devices. t1 

Clyde Sparks is a fOllnder alld CIIrrent vice 
presidellt for Delphi Data. He call be reached 
at Delphi Data, 9069 Cajaleo Road, Corolla, 
CA 91719; pholle: 71 4/279-7955. 
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Why pay this 

+ 

for memory? 
With SCIP memory, you don 't 
have to. 
We design and manufacture 
value priced memory that will 
boost your system to full 
power. 
A full line, .... even for the 
newest and most popular DG 
processors, like the ..... . 

MV5500 

MV9500 

MV15000 
thru 

MV20000 

AViiON's 

Bottom line .... 
./ a fraction of the cost 
./ 1 00% compatible 
./ lifetime warranty 
./ 24 hour exchange 
./ trial evaluation 

... give us a call 

(213) 282-8700 
FAX 213/839-4464 

~SCIP 
441 S. Beverly Dr. #2 
Beverly Hills, CA 90212 

Circle 39 on reader service card . 



Focus ON: STORAGE SUBSYSTEMS _____________ _ 

High-performance peripherals: 
or what to know before you buy 

SYNOPSIS 
Ij your computer sy tem is out oj balance. if it seems 

the poor thing needs 27 hours to process 24 hours' 
worth oj data. perhaps that underachiever needs help. 

So. if you add one oj those flashy new tape systems. 
how much earlier will you get to go home at night? 

by John Fahlstrom 
Special to Focus 

Let' takea journ y through th looking 
gla , but watch out-your mil ag may 
vary! 

In th cour of my mployment, I have 
had th opportunity to meet with Data 
G n ralu er throughoutth UnitedState 
and Canada. Qu tion and concern 
aboutoverall y tem performance are com­
monly po ed relating to p ripheral t ch­
nology. 

Of cour , peripheral are only one part 
of th total y tem. Overall performance i 
a re ult of th interaction of ev ral fac­
tor , including 

• CPU power 
• Memory availabl 
• Operating y tem, application pro­
gram ,and y tem load 
• Peripheral ub y tem technology. 

Some u er are not concerned with y -
tem performance at all. Their pr ce or 
have the power to complete job a fa t a 
r quired; memory i availabl to keep re-
pon e time down; and the application 

programs are well erviced by the di k 
and tape torage device 0 that data is 
alway available for proce ing when re­
que ted by the operating ystem. 

Sounds like an ideal ystem configura­
tion doe n' t it? To disbeliever, I say that 
such users do exist .... I know. I met one 
once in 1987. 

But eriously, mo t users seem to out­
grow this ideal sy tem configuration. The 
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WelL it depends. 

numb r of job increa , u er are added 
to the y tem, data ba e grow. You find 
your elf working longer hour to com­
plete report, taying late to fini h back­
up ,adding extra hifts of operators. 

Thi i a umingthatyou tartedwitha 
balanced y tem in the first place-a dan­
gerou a umption to make. Is an MV / 
15000 Mod 20, running on an Argu 354 or 
a pair of CSS di k , living up to it poten­
tial? That d pend on the y tem load, 
application, and other factor Ii ted 
abov . 

In ituation where p rformance i an 
i ue,sy tem of ten prove tobe I/O-bound 
or di k-bound, meaning the CPU and ap­
plication program are waiting for data to 
be retrieved from di k to memory for pro­
cessing, and waiting for the re ult to be 
written back to di k along with a ociated 
directory update . 

There can b a lot of waiting going on in 
a Data General MV minicomputer! MVs 
are powerful machine with tremendous 
proce ing capability and a marvelou 
multita king op rating y tem. !think that 
mo t u er would be amazed were it po -
ible to provide di k ub y tems that ser­

viced the CPU 0 quickly that the y tem 
wa alway proce or- or memory-bound. 

Backup software and disk type 
Enough of generalities. The ideal ys­

tem u er a de cribed above really does 
not have much rea on to spend time 
talking to a peripheral ub ystem vendor. 
The u er interested in spending time 
with me usually has a problem to 
olve and is looking for ome sy tem 

performance con ulting. 
A typical question is: "If I add one of 

tho e new cartridge tape sub ystems (ei­
ther8mm helical canor4mm DAT),how 
much fa ter will my backups run?" 

The an wer i : "It depends." Depends 
on what? Depends on the backup soft­
ware and the disks running on your sys­
tem. 

For in tance, in Zeta co'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 sub ystem on a 
u tained basis. When the Argus disks 

were replaced with a high performance 
SCSI di k or with a Data General Shadow 
disk, throughput to the tape increased by 
80 percent, with a proportional decrease 
in backup time. Why is thi o? Because 
the backup program must go to the disk, 
organize files, and dump in a 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&D lab,a through­
put increase of another 30 percent was 
gained with contiguous files. 

H 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 
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New CEO Object 
Office software! 
Office automation has taken a quantum 
leap forward with CEO Object Office software. 
CEO Object Office delivers the rich functionality 
of CEO software to LAN-based PCs- while 
integrating MS-DOS applications into a common 
user environment. 
An ideal platform for 90's computing, 
CEO Object Office is .. . 
• Object-oriented, with an icon-driven 

graphical interface 
• Based on Microsoft Windows 3.0 and 

New Wave 
• Supported on NetWare, Token Ring, 

TCP/ IP and DG/ PC*I 
• Intuitive and easy to use 
• Integrated with CEO and the MY/Family 
For more information about the ultimate office 
worker- and a free demo diskette, call 

I-BOO-DATA GEN 
Data General 

Life just got 
a whole lot easier! 

CEO. CEO Obletl Oltlce. and OG/PC'I are uademarks 01 Oal3 General Mlcrosoll lS a 
reg ~slered Itademark of Mlclosoll NewWave 1$ a uademark of Hewleu-PaCk3ro 
NelWare IS a uademark of Novell C 1991 0313 General Corp 
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Focus ON: STORAGE SUBSYSTEMS 

Dump n or Dump ni. 
Over the year, u er have a ked OEM 

to integrate the latest in peripheral tech­
nology to help alleviate the I/O bottle­
n ck in y tem performance. This wa 
true in the days of the non-DP} control­
I rs, 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 
i one of the highest-performance disk 

subsystems available. This is true in a 
ingle-ta king world. If a u er ha only 

one job running at a time, there is no 
penalty to having the operating system 
remain involved in the I/O control pro­
ces ,as it doe under the e device drivers. 

However, most DG users now live in a 
multitasking world. The purpo e of the 
DP] device is to offload the overhead of 
I/O tasks to the controller and to free the 

The most popular DG Color 
Graphics Terminal Emulator for IBM 

Micros now includes 
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NETWORK SUPPORT! 
EMU/470' 
newe t release, 
Ver ion 3.1, 

!AAU/470 Files; Foreign 
Keyboards and 
Character 

provides significant capabilities 
and enhancements, to include: 
Network support, complete emu­
lation for all DG terminals; sup­
port for all graphic adaptor , 
including compre ed mode to 
135 columns on VGA, EGA, 
MCGA, CGA, and Hercules cards; 
both text and binary me transfers 
plus XMODEM, YMODEM, and 
Kermit protocols. 

Plus numerou Bonu Feafilres: 
Built-in Sy tern Diagnostics; 
Command Language and Script 

Support including Code Page 
850; Graphics on IBM 
Proprinters and HP Laserjets; 70+ 
Macro Keys, Auto Dial & Logoff; 

nlimited Configuration Files; 
and complete Mou e 
Compatibility. 

Rhintek offers a comprehensive 
line of products sparuling the 
entire Dasher Terminal Line, 
priced from $95 to $249. We 
offer volume eli counts 
and unlimited free technical 
support. 

Rhintek, Inc. 
DG Terminal Emulators since 1983. 
P.O. Box 220 Columbia,Maryland 21045 
VISA and MC Accepted 301-730-2575 
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opera ting system for proce sing other job . 
This i 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
ces es on multiple disk drives will benefit 
by offloading I/O control to individual 
disk controllers. This is the benefit of run­
ning a DP]-driven disk. 

In the days of SMD disks, performance 
wa dictated mostly by the physical speci­
fications of the drive, such as average eek 
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 tha t users tended to experience on 
each disk access. It seems pretty obviou , 
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 Dump II 

SCSI disk 
Contiguous 

Dump II 
files 

X 

Argus disk 
Dump II 

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. 

The evolution 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 di k, 
and the intelligence at the drive level to 
take care of disk reads and write inde­
pendently of the controller. 

Advancements in 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 a 6.26 ms, and SCSI data transfer 
rates are up to 5 MB/ ec. 

ew drive technology from the major 
di kdrivemak rs willresultinevenfaster 
eek time , lower rotational latency and 

data tran ferrate of 10MB/ eC, a wella 
implementations of SCSI-2 commands. 
SCSI-1 and SCSI-2 devices and controller 
can coexi t on the bus to protect your 
inve tment in previou SCSI device tech­
nology. 

Figure 2: Real world example 

Argus 330 MB disk % improvement 

Disk 85-95 ms 18-25 ms 74% 
service 

Print 8 minutes 3 minutes 62% 
job 

Weighing performance factors 
So how do you determine the relative 

importance of di k performance factor as 
they relate to overall y tern performance? 

Of all the factors affecting di k ub­
system performance, eek time typically 
accounts for about 50 percent of totall/O 
time; therefore, it follows that improve­
ment in di k drive seek time will have a 
ub tantial effect on ub y tern 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? Le than with SMD technol­
ogy, but still a Significant factor. With 
high performance SCSI technology, the 
rotational latency is partially hidden in a 
multidrive sub ystem. Since SCSI drives 
incorporate full track buffers, the control­
ler read from and write to the buffer, 
many times without waiting for a specific 
sector to pa und r the head. 

What about higher data transfer rate? 
A typical AOS/ VS(eitherCiassicor AOS/ 
VS II) di k I/O request is for a four-sector 
(2K) tran fer. Thedisk head are frequently 
repositioned and data is gathered in mall 
block from various disk files . Under these 
conditions, at a data transfer rateof5 MB/ 
ec, tran fer time is less than 2 percent of 

total ub ystem performance. Doubling 
transfer rates can only decrea e this to 1 
percent of total ub ystem performance, 
with almost no improvement for the user. 
Higher tran fer rate would make a big-

FoCl/S 
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ger difference to u r who transfer large 
contiguou blocks of data, but not in the 
typical AOS/ VS environment. 

The other major factor in subsystem 
performance is controller overhead. With 
fa ter chip ets available and more intelli­
gence placed on the drives, it might be 
possible to drive controller overhead down 
from 20 percent to the 10-15 percent range. 
But there i a limit to how fa t any control-

ler can deal with the 0 / 5 and the disks 
attached on the other end under the Dr] 
device driver. 

What this means to the system user is 
that for the fore eeable future, fa ter 
di k seek times will be the driving force 
in better ubsystem performance with 
a minor impact made in better rota­
tional latency, and almost no noticeable 
impact through faster transfer rates or 

• •••••••••• 

COMPRESS and Library Files 
PROVEN, RELIABLE, FAST COMPRESSION 

Fully Compatible 

with ARC 6.xx 

I UP TO 90% COMPRESSION on PCI I • • I Take the Disk I 
: Equivalent I 

of And I ... • 
I Reduce it I 
I to this. I 
I I 
I • I With ARCtape, Archive to Magnetic Tape • 

Use ARCmerge to Merge Archive Libraries • I ARC is Officially Approved by the Creators of ARC for the PC! • 
THE package Includes: 1 year software subscnptlon and hotline support' • I . Already has a large eXIstIng base of users . VAST reductions In dIsk space . 

I · AutomatIc upgrades • Can be used for confIguration management. and on -line IIbranes • I 
• Tremendous saving in file transmIssIon and employee·s tIme . Passes Superuser • • I • Redirect Output to FIle or Pnnter • Supports Input from FIle L,st . Pnnt Directly for LIbrary 

I • I TurboTran™ I 
I XModem/YModem Protocol • 

I and now even beUer with . . . • 

• I I The Smart Connection • 
I Complete PC Integration with SmarTerm"', and • 
• Perfect Integration with SmarTerm'" and CEO'" • 
I Look At What You Get... • 

• 
• EffiCient, Fully Supported DG / PC Integration . Software Subscription. • 

• 
• Hot Line Support. CEO Integration . PC Support. AOS or AOSIVS • • 

• 
• Low, Low CPU Impact . Runs At Baud Rates Up To 38.4 KB • and More'. I 

Call, Write or FAX for ARC or TurboTran on a 30 Day Approval! • 
I~~~~~~~~~~~~~~~~~ 
I • ~~~~~~~~~~==~==========~. 

II I'» II ' ' IIA I 20010 Century Blvd., Suite 104 ffi • Germantown, Maryland 20874 • 
Telephone (301) 540· 5562 ~ 

I Data Bank A ssocIates. Inc. or FAX (301) 540-8105 _. 
I ARC~.,ego~ .. od'_oIS_En_Auocoa"'.SmarT .. m".'ego""od'_'oIP .. ""'CorP" CEO~a,og,""od'-""oIDa .. CoIJ> • 

-_ ••••••••••••••• _ •••••••••• 1 
Ci rcle 12 on reader service card . 
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DATA GENERAL 
BUY . SELL . TRADE 

PROCESSORS 
AVIION. Full line SAVE$$ 
MV9500 SAVE$$ 
MV2oo00 Mod 1 and 2 .. SAVE$$ 
MV 15000. All Models ... .......... ...... . .............. SAVE$$ 
MV2500 8MB Mem. 322MB·H/D LAC 12 $15.900 
MV7800XP 4MB Mem. complele w/chassls 5.500 
MV 1 0000 or S280 wlBMC ...... .... ... ....... .. ..... 2.900 
MV2oo0 MOD 114MB Memory. 160MB HID 2.900 

MEMORIES 
AVIION. All Memoroes .. 
8990E 32MB MV20 MV 15 Memory 
80108 32MB MV9500 Memory .. .. 
8942 16MB MV2500 Memory ..... . 
8940 10MB MV7800XP Memory 
8928 8MB MV2 Mod II Memory .. 

DISK DRIVES 

SAVE$$ 
511 .900 

19.900 
5900 
5.500 
1900 

6621 12GB Ram Subsystem 
6581 500MB Ram Subsystem . 
6554 662MB DIsk Drove 

.............. SAVE$$ 
SAVE$$ 

6491 322MB D,sk Drove 
6239 592MB DIsk Subsystem 
6363 160MB DIsk Subsystem 

TAPE DRIVES 
65902 OGB Tape w controller ... 
6299,63006250 BPI Tape Subsystem .. 
6352 130MB Canrodge Tape Drove 
6341 1600 BPI Tape Subsystem ... 
6270B 6311 15MB Canrodge Tape Drove 

$3 .500 
2.500 
2.500 
1400 

SAVE$$ 
$4.500 

1.900 
1.900 

250 

TERMINALS 
6502 0462 CRT w/keyboard ..................................... $395 
6501 0412 CRT w/keyboard ....................................... 350 
6500 0216 CRT w/keyboard ....................................... 275 
63920215 CRT w/keyboard .. .. .. ................................. 185 
6256 0460 CRT w/keyboard ....................................... 195 
61960211 CRT w/keyboard ....................................... 159 

PRINTERS 
4599 2000 LPM Band Pronter . .. . .. ............... . $9.900 
4364 600 LPM Band Pnnter ... .... 1. 700 
P600 Prontronl. 600 LPM Pronter . 1.700 
6215 Dot Matro. Drah Quality 250 CPS ... .............. 790 
4531 t 60 CPS 132 Column Pronter ... ................ 290 

COMMUNICATIONS AND CONTROLLERS 
SAVE$$ 

............ $5.400 
3.200 

AVIION TermInal Servers 
4623 lAC 24 . .. 
4626 LAC 32 wlTCB . 
4532A LAN Controller .. 
4370 lAC 16 

........ ........ . .. 2.900 
................................ 890 

4560 LAC 12 

DATA GENERAL COMPATIBLES 
BMX 1 Controllers 
BMX 3 Controllers 
FUll 2351 Eagles .. .. ... 
FUl' 2361 Super Eagles (un·used) 

.. 890 

$950 
2.100 

750 
. 1.800 

COMPUTER WHOLESALERS 
3246 Mallon Drove 800/229 2897 404·455·4542 

DoravIlle. GeorgIa 30340 - FAX 404/457/ 5841 

Circle 8 on reader service card. 

DG FAX Server! 
CAl's RUSH 

MV 

Tenn in al 

Let your Data General MV 
system serve the FAX needs of 
your enUre computing com­
munity. With CAl's RUSH, a 
single Fax subsystem can send 
ana receive faxes for all your 
terminal and PC users, indud-

Fax Machine 

~ 
HP LaserJet II 

"--
ing access control, scheduled 
calling and chargeback auditing. 
WordPerfect and CEO integra­
tion, ASCII text support. 
Tremendous cost savings with 
Fax management. 

Call today to learn more! 

A. Concept AutotrUltion, Inc. 1319 Moran Road Sterling, VA 22170 
IS 7()31450-6000 7031430·6185 (fax) 

Circle 9 on reader service card. 

lower contr II r verh ad. 

Return from the looking glass 
on id r the real-world numbers expe­

rienced by AO / VS y tem u er (Figur 
2, page 25). One ite with an MV /20000 

od II r placed Argu and CSS t chnol­
ogy with 330 MB di k at 10.7 m . Thi 
Y tem run 24 hour every day, heavily 

load d . Di k ervice time a reported by 
DIS 0 w nt from a rang of 85 to 95 m to 
a rang of 18 t 25 m . Print job that u d 
to take minute now run in about three 
minut . A P rformance increa e would 
al 0 hav b en r aliz d by upgrading to 
RAM di k (p rhap not 0 dramatic) 
andit i uptoeachu rtocompar pric / 
p rformance in any upgrad deci ion. 

Anoth r cu tom rreplaced Argu tech­
nologywith th 330MBdrive onan MV / 
10000. Hi experience wa a d crea e in 

rvic tim from 30 to 40 m range to a 
range of 20 to 25 m . I thi ignificant? 
Only you ca n decide. Thi y tem wa not 
a h avily loaded a th on in the fir t 
example, 0 performanc improv m nt 
wa Ie dramatic. 

My la t example i that f a customer 
wh al 0 r placed Argu drive with th 
330 B di k . Every w ek hi hop ran a 
batch j b that took f ur hour. After up­
grading t a fa t rdi k, th job completed 
in Ie than tw hour. It wa difficult to 
believe (but it' tru ) that, ev n in batch 
application , fa tdi k hav a major Hect 

n overall y tem p rformance. 
R member, your mileag may vary. 

Each y t m i uniqu ,and variabl uch 
a memory, numb rof proc e, applica­
tion program , and P utilization all 
affect y tem performanc . However, if it 
eem that your y t m ha outgrown th 

"p rf ct balanc ;" if it f el Iik you n ed 
27 hour to proc 5 24 hour worth of 
data; if your data ba e file have grown 
fa ter and larger than the federal budget 
d ficit, you wi ll mo t likely ee dramatic 
b n fits from upgrading to fa ter I/O y -
t m . It may ven p d up your tap 
backup a weill 

As Zt!lnco's IIInllnga of Distriblltor Snles, 
Johll Fnlilstrolll hns trnveled extell ively 
throllghollt the U.s. nmi Cmwdn, tnlkillg nbollt 
disk nmi tnpe slIbsystellls to Dntn Gellernl 
IIsrrs (nlld whoever wil/listell). He hns beell 
hrnvily illvolved ill paiphernl techllology sillce 
1978. He IIIny be renched nt 612/890-5135. 
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Do you wish you could find a backup system 
wim enough capacity, speed, and sophistica­
tion to backup unattended? 

fast transfer rates plus me ability to locate and 
restore your files quickly - about 75 times 
faster man normal speed. 

Could you recreate a document from 
scratch in me time it takes you to restore it? 

COIIIUA11ON RIXIBIUTY. 
The state-of-me-art liquid crystal display 
gives you complete drive status information. 
Command under execution, transfer rate, 

FAST IACXUP, FAST RES1ORE. 
introducing the CY-8500, me 8mm tape 
drive mat gives you up to 
25 GB on a single tape. 
And wim transfer rates 
of up to 90 MB per min­
ute, backup takes less 
time, frees resources, and 
makes frequent backup 
simple and convenient 

And mat's not all. 
The CY-8500 offers fast 
file search capability. So 
you get me advantages 
of high capacity and 

TRUE "PwG·ANo.PlAY" 
COMPATIBIUTY WITH: 

Alliant 
Alpha Micro 
Altos 
Apollo 
Artx 
Am 
Basic'" 
Concurrenl 
ColMIIQent 
DallGeneral 
DEC 3100 
DECBI·Bus 
DECHSC 
DECO-Bus 
DECTUlTAB1 

DEC Unibus 
Gould 
HP 
IBMASI400 
IBM Mainframe 
IBM RISCI6000 
IBMRT 
IBMS138 
Macintosh 
McDonnell 
Douglas 

NCR 
Novell 
OS/2 
PS/2 

PC3B&Iix 
PC MS-DOS 
PC 
XenixlUnix 
Pertec 
Plexus 
Prime 
Pyramid 
Sequent 
Silicon 
Graphics 

Sun 
Unisys 
Wing 
and more 

tape remaining, and ECC 
are presented in a clear 
easy-to-read format By 
offering such features as 
data compression - for 
five times me storage 
capacity per tape - and 
data encryption - giving 
you data access control­
me CY-8500 adapts to 
your company's growing 
needs. We'll adapt to 
your site requirements 

too, wim rack mounting options and cable 
lengrhs of up to 80 feet. 

PROVEN 1IOINOLOGY. 
Best of all, me CY-8500 offers peace of mind. 
8mm helical scan technology, designed for 
data recording, gives you demonstrated 
performance and reliability. ot an adapta­
tion of an audio recording format. 

The CY-8500 is part of a complete family of 
tape backup products mat range in capacity 
from me 150 MB W' cartridge streamer to me 
2 TB cartridge handling system. All backed 
up by our in-house technical support group 
and 12-monm warranty. For more informa­
tion on how you can enjoy me best value in 
tape backup, call today at 804/873-0900. 

Rock Landing Corporate Center ' 11846 Rock Landing, 'ewport ews, VA 23606 ' 804 873-0900 . FAX 804/873-
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More than a security precaution 
SYNOPSIS I w. 've come a long way with high-capacity. removable storag 

di Ie . And with ever-increasing need Jor ecurity. ver aWity. 
reliability. and cOllvenience. there are more reasons than ever to 

go with the "plug and play" oluLion. 

by Robert J. McGowan 
Special to Focus 

Remember when the only high-cclpac­
ity di k drive available wa one incorp -
ratinga r movabledi k pack? How about 
the old Zebra that provided a th n­
unbelievabl 96 or 192 MB on a singl 
pindle? ( 0 in ult intended to tho till 

u ingth m.)OrtheVu1canwith277MB­
now Ihnt wa ome kind of torag, p­
cially when you put four on a single con­
troller. 

A compatible controller were intro­
duced from pi neer uch a Zetaco (th n 

u tom Sy t m ,Inc.) and Sp ctra-L gic, 
and even Xylogic (rememb r the M del 
850?), indu try- tandard driv like th 
9762( OMB)and9766(300MB)w r u d 
in v ral diff r nt emulation. The battle 
for higher p rformance, lower co t, and 
"true emulation" wa on. Well, the tech­
nology ha changed,and Winch t dfixed 
m dia) drive haveevolv d to peed and 
MTBF (mean time betw n failure) b -
yond our th n-wilde t imagination. S 
now we a k: are there till valid r a on 
for u ing rem vable-media di k drive? 

Removablem dia,a referr d toabov , 
mean thatonlythedi kplatter (thedi k 
pack)-the urface on which the data ar 
tored-are in erted and removed into 

and from the di k drive. The di k drive 
include all of the m chanical and elec­
tronic part and assemblie that lock the 
pack in place, po ition the head over the 
data urface on the platter, and perform 
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read and write operation as in tructed by 
the CPU via the di k controll r. 

Removable media of th 1990 are en­
tirely differ nt. The di k pack, h ad ,and 
much of th m chanic and electronic 
that perform read and write operation 
are part f a ingle modul call d the 
"h ad di k a embly" (HDA), al 0 com­
monly known a the "data m dule." Th 
HDA, like earli r di k pack, com in a 
variety of ize: 3.5-inch to 14-inch are 
m t comm n in the DG world; remov­
abl H DA are primarily 3.5-inch and 5.25-
inch. apaciti commonly range from 50 
MB to 2GB. 

The mechanic of in tailing and remov­
ing HDA ar t tally diff r nt a well. 0 

longer mu t th u r power-down the 
drive, p n the door, and un cr w the 
pack. T day, it i a imple a pu hing a 
button or moving a lever. Th ntire HDA 
imply lide out. Many cha i do not 

require power-down for HDA removal. 
Th entire proc of changing the HDA 
on a removable di k take Ie time than 
changing a Zebra di k pack. We'v com 
a long way, baby. 

Ther ar everal rea on a u er would 
con ider (or even prefer) removable me­
dia over fixed media. Some of the mo t 

common application ar a follow: 
Secllrity:Thi i probablythemo tcom­

mon r a on that removabl di k technol­
ogy exi t . Some u er (th f deral gov­
ernm nt bing th larg t) have highly 
sen itive material data tored on disk. 
Generally cia ified or ecret informa­

tion ne d to block d in a af roth r­
wi e ecured achnight,or venattheend 
of each hift. In the privat ector thi 
quate to corp rate financial data, n w 
ngin ring p cifications, drawings, pat­

ents, or cu tomer account information. 
Being able to r move the entire HDA en-
ure maximum curity. Once the y­

tem i hutdovm with theHDA remov d, 
th re i no data r maining r id nt any­
where on th y tem. 

Ba ckllp: Di k-to-removable-disk 
backup i b coming more common a th 
co tofdi kdrive continue tocomedown. 
Di k-to-di k i without xc ption the fa t­
e t way to back up a y t m. Some u er 
ar ke ping th ir older, ob 01 t CPU 
and in tailing a removabledi kenclo ur 
on th m. Once the r movable HDA on the 
main y tem fini he receiving the backup 
data, it i wapp d with a fre h HDA. The 
di k-to-tape backup i performed on the 
off-line y tem. The re ult: more uptim 
for th main y tem and a true di k copy 
to retain until the tape backup i verifi d. 

Mllitiple data bases: Oftentimes, cus­
tom r cannot afford to continue adding 
di k drive a th y ubdivid and expand 
their data ba . Thi i e p cially tru 
when the new data ba e i acce ed only 
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Focus ON: STORAGE SUBSYSTEMS _____________ _ 

two or thr e time a year (for quarterly or 
annual report generation, proces analy­
si ,etc.). So, in lieu of cheduling five, ten, 
or even more tapes to be loaded down 
whenthedataba ei needed,u er in tall 
removable drive enclosure and imply 
plug in the particular HOA they require 
for that data base. Saving in labor and 
improved efficiency make this a very vi­
able option for users in the financial, manu-

~DataPIUS 
5600fAS (2.3Gb)-
DIGITAL TAPE SUBSYSTEM 

AOS/vS, AOS/vS JI 
RDOS & MEDITECH 

2031 
TRIPLE DMA LINE 
PRINTER CONTROLLER 

facturing, and process control industries. 
Additionally, withdi kcapacitie of up to 
2 GB per HOA, there is a significant reduc­
tion in tape quantities as well as tape 
torage area . 

User self-maintenance:The high co t of 
disk maintenance, coupled with extended 
warranties available on the newe t di k 

DATA GENERAL 
EQUIPMENT, RES ELLERS 

VAR'sAND 
END USER CUSTOMERS 

5300 SERIES (1.3Gb)-
4mm OAT SUBSYSTEM 

AOS/vS, AOS/vS /I 
RDOS & MEDITECH 

BACKUP SOLUTIONS FOR 
PERSONAL COMPUTERS 

• BACKUP SOF1WARE: MS·DOS·SYTOS 
SCO XENlX·SYTOS 
SCO UNlX·SYTOS 
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FOR DATA PRODUcrStCENTRONICS 
PRINTERS. 3:1 RATIO 

NOVELL-POWERSAVE 
BANYON·POWERSAVE 

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

Circle 16 on reader service card. 

their peripherals. Users have discovered 
that replacing older technologies (Zebra, 
Vulcan, Kismet, Argus, and many indus­
try-standard drives that have high 
monthly maintenance charge, poor reli· 
ability, and extended repair times) with 
newer, removable technologies can in fact 
reduce monthly cost, improve perfor­
mance, and increase system availability. 
When purcha ed 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 thedriveand begin rebuilding the 
system-is usually less than 30 minutes. 
There i no waiting for an FE to arrive, 
wi th or wi thout parts. Again, the benefit is 
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 downtime is 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" i n't so big. However, if 
anyone 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 
the e problems. Manufacturers such as 
MOB Systems (Irvine, California) and 
Trimm Industries ( orth Hollywood, 
California) are among many companies 
that have engineered and implemented 
practical solutions to the e very real prob­
lems. Other companies have integrated 
the controllers, disk drives, and software 
to offer "plug and play" solutions to the 
end user. 6 

Robert J. McGowan is president of the Periph­
erals Division ofBL Associates. He has been in 
the high technologtj industnj 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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Data General, Argus, AViiON, Best, 
Bulldog, CSS, Dasher, Dataproducts, 
Dataram, Echo, Eclipse, Exabyte, 
Genicom, Intel, Interlan, Kismet, 
Mostek, MV series, Nova, P.C.'s, 
Phoenix, RAMS, SCIP, Slingshot, STC, 
TI., Zebra, Zetaco, Data General. 

\. 
\ 

. -
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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. 

ANYTIME 
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. 

ANYTHING 
CEI stocks what you want. If it's made by 
Data General, or is compatible with your 
D.G. system, we probably sell it. We also 
repair defective equipment and purchase 
excess or obsolete systems. Upgrades are 
our specialty . 

~ 

i·W,.,d'M 
AUTHORIZED DISTRIBUTOR 

CALL FOR A FREE PRICE CATALOG 
800-462-CEII 

Computer 
Engineering 
International 

Circle 6 on reader service card . 

2231 Star Court 
P.O. Box 81755 

Rochester. MI 48308 
MI Phone: 313-853-0770 

FAX: 313-853-0775 
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SYSTEM MANAGER'S lOG by Brian Johnson 

And now for something 
com pletely different . .. 

SYNOPSIS 

.8J embraces 
miscellany this 

month: AOSjVS 7.69 
assessment (it's a 

winner). a cautionary 
tale about Injos 

performance (moral: 
watch your INFOS. VM 

file). and a delightjuLly 
simple (and inexpensive) 

adapter jor hooking up 
printers to DC systems. 

Also. a handy utility 
jor restoring 
fr.J.e virginity. 

Because I spent the last few months on 
Infos, my topic pike filled up with a lot of 
small miscellaneous item, 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 week ago an article appeared in 

one of the trade papers extolling DC's 
apparent return to profitability based on 
two con ecutive quarters of black ink. The 
article really got my dander up. 

The columnist gave the figures for pro­
prietary vs. A viion sales and remarked 
that DC's proprietary line seemed to be 
dying a slower death than expected. 

Gee, I' m really orry that there' 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
dist have mindlessly embraced. Maybe if 
it had spooler, a batch stream or two, and 
a few of the other things that make en e 
to a commercial u er-and that it's been 
promi ing for 10 years without deliver­
ing-we might not be so tenaciously cling­
ing to what i suppo edly 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 for additional MVs, or for upgrades, 
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 ystem pipe dreamers. 

Maybe somebody in DG will wake up 
and notice that most of the black ink in the 
last two quarter was the re ult 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 sale of the 
Eclipse Business Unit instead of puzzling 
over why the sale aren't declining a 
rapidly as they had antiCipated. 

:7.69_BETA 
A while back DC contacted me about 

volunteering to be a beta site for AOS/VS 
7.69. It might have had something to do 
with my March '91 columnpanningAOSj 
VS 7.68 for an obviou lack of QA testing 
as evidenced by a bunch of CLI32 bugs 
and a very frail et of EXEC co-op . By 
now, some of you will probably be receiv­
ing the real 7.69 shipment (I'm writing 
this in late May). 

Anyway, the tape arrived earlier this 
week and I plugged it in . It' now about 
400 CX comma nds la ter, a nd the OPera tors 
have yet to confu e EXEC or any of the co­
ops enough to get them to commit suicide 
like the 7.68 co-op were wont to do. 

In addition, all but the mo t obscure 
bugs in CLI32 appear to have been cor­
rected. And for the fir t time CLI32 now 
know how to display the ha h frame ize 
of directories; hooray. 

There are still some incompatibilities in 
the way that DUMP_II and LOAD_II 
handle templates and the /RECE T 
switch compared to CLI16's handling of 
them, but I guess I'm ju t 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 ome commands. 

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

ote: 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
ce e, 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 PC and MV and you hav 
noticed that even with error free modem 
there are occa ional error that requir 
block to be retransmitted, I may have a 
solution for you. 

The problem is cau ed by the ca ual 
di regard with which many PC software 
packages treat the CPU's interrupt logic, 
e pecially TSR , oftware disk cache , 
De qview, and Windows 3. Some auto­
sen e VGA boards also can cause prob-
1m . All of the e item either turn inter­
rupt off for extended periods of time, or 
they jiggle the CPU's reset signal to swi tch 
from expanded / extended memory mod 
back to real mode. The net result is missed 
characters, especially at 9,600 baud or 
higher. I've even een the problem at 2,400 
baud on slower PC ,and even on a 386SX 
running at 16 MHz. 

Try replacing the typical 8250 UART 
chip in your PC's erial card with a­
tionalS mi's S16550AF chip. It' avail­
able at mo t retail chip tores and co t 
about$12.Acceptno ub titutes.Thi chip 
i pin-compatible with standard UART , 

but has a built-in, 16-character buffer that 
can be enabled by the PC file tran fer 
oftware. Luckily, the two packages I use 

most of the time, Omen Technology's SZ/ 
RZ and rev 3.0 of Pereline Data Sy tem' 
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 buck I've ever spent. 

:INFOS_ABERRA TION 
I had the occasion to track down a bi­

zarre performance problem at a client' 
site recently, and the cause turned out to 
b something related to the way Info 
deals with mi behaving programs. 

The y tem is a large mixed data entry, 
accounting, and word proce ing y tem 
that uses a combination of mostly B32, 
a few PL/ I program , and Wordperfect 
4.05. The ymptoms were that occasion­
ally the sy tem 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 y tem 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 way : a a re ult of real 
page faults, and a a result of shared page 
I/O requests, like those u ed by Info to 
acces data bases. A check of PERFMO 
showed no memory contention and a static 
PID count, 0 real page faults were ruled 
out as a cau e. An examination of the 
display from PED/ FTPS/ FTLS showed 
only 0 or 1 physical faults per econd for 
each process u ing Infos, but 40 to 60 
logical faults per econd . Other proce es 
not using Infos had zero physical and 
logical fault rates. 

An examination of the ystemwide per-

TBASE ~ 

BUY • SELL • LEASE / We maintain a substantial stock of new and used 
thoroughly tested Data General equipment at our facility 

in Dallas , Texas. [n most cases, we can ship the same day. 

SPARE PARTS ARE OUR SPECIALTY. 

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 

Circle 2 on reader service card . 

FoClls 

TEXTBASE/IMG 

TextBasell MG is the imegrmion of a new technologically advanced managemem 
y tem de igned to peci fically manage free-form text in a relational dal3base 

managemem sy tem and a technologically advanced process for canning. character 
recognizing. displaying and priming images in an image proces ing managemem 
system imo custom text and imaging applicalions. 

• High Speed Text Search • Versatile Image Display 
• The auru earching • EGA. VGA. Hercules Fonnats 
• Menu Driven • Compression ratios range 15: I 
• Review & Report Features • Windows 3.0 Compatible 

TextBase Imaging Corp. 
90 I Dover Drive. Suite 242. ewport Beach. CA 92660 
(714) 722·9648 FAX: (7 14) 722-6927 

TextBase runs on the DG MV and DEC VMS series of computers. 
TextBa e i a trademark of TBI. Windows i a trademark of Microsoft Corporation. 

Circle 46 on reader service card . 
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m mory fil a ce om thing wa u plCI u . ring PU hi togram indicated very little 
Info activity in ring 4; about percent of 
total PUcon umption,andab ut12p r­
c nt ring 7 activity . Th r t of th u age, 
about Opercent,wa inringO(th k rn I) 

and ring 3 (th AGE T). Th low Info 
u age initially led m to u pect that Info 
wa n t th cau of the high y t m call 
and logical pag fault rate. My fir t r ac­
tion wa to u p ct B32, but ventually I 
noticed on a PEO/FTLS di play that th 
PL/I program wer al g n rating high 
I gical page fault rate, that I t B32 ff 
th hook. 

I rul d out data ba e acce e b cau I r m mb r from Info chool that the 
I cal erv r don'tbringtheentireVMfil 
int memory, in the inter t of minimiz­
ing th working t ize of the eli nt I 10 . 
Pre umably, th y r ad in a r a onable 

th Info P u ag wa 0 I w. Fr m 
xp ri nc , I kn w that the Inf 

c n umption a ociat d with data ba 
operation icon iderable, yet Info PU 
u ag wa minimal, and ach data ba 
acc can gen rat only a handful (thr 

r four) hared page I/ O requ t . At 500 
logicalfault p r c nd, that w uld m an 
that Info wa doing about 200 data ba e 

p r cond u ing only perc nt 
PU. That' eI arly imp ibl . 

I'm a litt! ru tyon Info VM file u ag , 

izechunk fit and then th y pag through 
ita r quir du ing? PA E Y temcall. 
The VM filecontain very thing ther is to 
know ab ut all op n Inf volum ,and 
the Ii t structure u d by the 10 al erver 
tart locks. Th tructur Ii t can 
becom quite fragm nt d d pending on 
the number f data base and volume 

Th only thing th B32 and PL/ I pr -
gram have in common i their u e of 
Info, 0 obvi u Iy th cau had to b 
relat d to Info in pite f it I w P 
con umption. It' a if Info local erv r 
were udd nly cha ing th ir tail, with a 
?SPAGE in th middle of th 10 p. 

ince th la t tim [ p nt any time with 
th Info int mal docum ntati n wa 
back ar und r v 2.3 or . But [ know that 
th VM fil i a har d file that i cr at d 
by th Info global erv rand th n in­
elud din th addr 

p n, th numb r of PIO acce ing Inf 
fil ,and th numb r of lock activ . 

On th th ory that th VM fil had 
b c m fragment d omehow, cau ing it 
to grow abn rmally large, I had th eli nt 
log ff all th Info us rs 0 that no Info 
file were pen (verified via 0 TR L 
@I FO U ER ), and then had th m all 
log back on and r ume working. 0 

reboot wa involved. 

Th n xt t p wa half lucky gu ,and 
half dumb luck. A uming that Info wa 
the culprit, what would cau e Inf to d 
lot of logical fault? The only two po i­
bilities ar data ba acce e and virtual 
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The 852 is an aircraft well used to 
superlatives. Massively powerful , its ver­
satil ity and adaptability have extended the 
852's lifespan in an age when technology 
has outpaced most other weapons sys­
tems and has left them outdated almost as 
soon as they enter service. 

Designed in the 1940's the 852's role 
in the inventory of the USAF has been pro­
jected to the end of the of the century-few 
aircraft will have proved so long lived. 

The longer and harder you push B32 
Business Basic the more you'll appreciate 

the comparison. 
Powerfu l - Versatile - Adaptable 

, " <' , 

832 - Basically The Best 
832 Software (US) INC. 
4412 Carver Woods Rd 
Blue Ash, Ohio 45242 
Contact: Felix Decsi 
Phone (513) 791-6172 
Fax (513) 791-6290 

Synergistic Software Co. Ltd., 
Hughenden House, Main Street 
Colling ham LS22 A4 
United Kingdom 
Contact: Tony Deakin 
Phone 44-937-73446 (24hr) 
Fax 44-937-66903 

Circle 3 on reader service card . 

Vila! Sy tem call rate and logical page 
fault rate went back to normal, lot f idl 

WE'VE 
PURCHASED 

DATA GENERAL 
As a result of all of our purchases of Data General systems and 
peripherals, new, used, all shapes, sizes and descriptions, 
Mcintyre's is offering you unbelievable savings on all types of 
Data General systems, peripherals, communications equipment, 
terminals, etc. You can realize big savings on all Data General 
systems, including the Aviion , MV and Dasher series CPU's, plus 
disk drives, printers, tape drives and more! 

Mcintyre's has been in the business of buying, refurbishing and 
reselling Data General hardware since 1978. 

Whether you have a need to buy, sell or upgrade call Mcintyre's 
and deal direct with ............ ..... .... . 

"THE DATA GENERAL MARKET PLACE" 

1-800-783-5550 

~CII11YRErS 
Mini- Co mpu t er Sa l es Gr oup Inc. 

2660 Auburn Rd .. SU i te 700 , Auburn Hills , MI 48326 
(313 ) 853 -9800 • (800 ) 783 -5550 ' FAX (313 ) 853 -0013 

Circle 30 on reader service card . 
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PU wa available, and re pon time 
was peachy. 

Later, th eli nt di cover d that m ­
one had r cently b en t ting a new pro­
gram again t the liv data ba e and had 
inadvertentlylockedab ut10,OOOr cord 
without unlocking them. That ballo ned 
th VM fil up beyond a megabyte and 
fragmented mo t of the tructur cr at d 
within the VM file from that pint on, 
cau ing all other PID acce ing Info t 
have to page thr ugh th VM file to follow 
the fragmented tructure Ii t . Even aft r 
th ab rrant program t rminat d and 
el ed it copy of the data ba e, relea ing 
all the lock tructure, the VM remained 
fragment d . G tting Info back toan open 
databa c untofzer ff ctivelyr 1 a d 
all the VM tructure and tarted Info out 
with an mpty VM file. 

Moral : keep an ey on your [ FOS.VM 
file. A udd n purt in the ize com par d 
to normal may mean the program ha a 
bug in it that i cau ing it to leave lot of 
lock d record around. You might not 
oth rwise notic if the locked record ar 

n t acce ed by any other program . It' 
e p ciallyea y to have thi problem if you 
u e locks in r port programs that read 
large number of keys and records. In 
general, locks ar not a good idea in report 
program anyway;ifyou runintoa locked 
key or record you hould ju t report it and 
then either wait for it or kip it. 

:LI NE_PRINTERS 
T day [ needed to hook up a new 

La erjet III to the system u ing a data 
channel lin printer controller. You may 
find the detail intere ting. 

Before powering the MV down to in­
tall the data channel printer controller 

and it internal cable, [VSGE ed a new 
y t m pecifying the n w printer con­

troller a an LPE printer. I cho e LPE 
becau e I know that LPB printer require 
the pre ence of a Data Product -compat­
ible direct acce v rtical form unit 
(DA VFU) in the printer, and LPE printer 
do not. Th La erjet doe not have a Data 
Product -compatible DAVFU. If you have 
a printer VSGE ed a an LPB and you get 

Your New Formula for Savings: 

=Q$ 

The Solution· 

QWUl pY Service and $S.9Lo/PJ{{jS 
on your Data General hardware maintenance. 

Design Data Systems has offices servicing 
Maryland, Virginia, Wash ington, DC, 
North Carolina and Massachusetts. 

We maintain a complete line of MV Systems. 

a line of tra h, u ually @' ,a t the top of 
each job, then you need to re-VSGE the 
printer as an LPE. 

The next problem involved finding a 
ca ble to hook the printer up to the MV. The 
La erjet ha the u ual 36-pin Centronics 
style conn ctor for parallel hookup . I have 
drawer filled with old PC parallel printer 
cable, a couple of DG external printer 
cable with Winche ter style connector, 
but no DG external printer cable with 36-
pin Centronic tyle connector . I checked 
the DG Dir ct catalog and found that an 
1 -inch external printer cable goes for $60. 
Yeah, ure. So [ hopp d 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 connector, one male and one 
female, connected by a little printed cir­
cuit board with lots of holes in it and a 
little bag with25 jumper wires. After a few 
minute with the soldering iron and u ing 
the chart hown in Figure 1, [ had an 
adapter that allowed me to u e " tan­
dard" PC parallel printer cables to hook 

Take a Break from High Maintenance Costs· Call DDS Today! EQUIPMENT RESOURCES 
, ,-fr I DESIGN 

DATA 
SYSTEMS 

Corporate (301) 424-7870 
Raleigh Charlotte (919) 954-9330 
Boston (617) 878-4511 

Circle 18 on reader service card. 

Focus 

A Division of Dyno-Med, Inc. 

(813) 867 ·3210 
Fax # (813) 864·1670 

40J 1scAvenue50uch, Tierra Verde, FLJJ715 
Circle 20 on reader service card. 
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up print rs to DG system. eat. high"). Hence the need for the option 
chang. Th n I hut down the MY, changed the 

jump r on the para llel printer controller 
for entronic tyle trobe polarity, and 
in tailed th controller. Centronics com­
patible interface u e "negative true" 
logic (aka "active low") for the trobe 

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

You may be a king your elf, why did I 
go to the trouble to buy a parallel control­
ler for the La erjet? Simple: the La erjet III 
i a 19 ppm printer and can easily keep a 
19,200 baud port busy full-time when 
printing documents that are proportion-

ignal, and the Data Product -compat­
ible interfaces used by most DG printer 
u e "positive true" logic (aka "active 
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ONLY THE BEST FOR YOUR DG SYSTEM 
• ••••••••••••• I) f.i :I:."':J =Iii.) ~ I :I •• ••••········· ............• - ••.•......... 

High capacity disk plus cartridge tape backup 
both in a single chassis 

DISK DRIVE TAPE DRIVE 
• Argus emulation • Cartridge tape 4mm 
• High performance or Bmm 
• SCSI interface • High capacity 
• Compatible w/AOS/vS • High reliability 

& AOSIVSII • Fast access time 
• High reliability • Up to 2.3 GB/cartridge 

Also available as separate disk or tape subsystems 

••••••••••••••• ];;i i (;J:" .) (.i :t I] -) ,fA •••••••••..... .........•••• ~ ' ••••......... 
With all the advantages of optical technology 

• Erasable 
• Looks like a Mag disk 
• Random access 
• Superb data performance 

••••••••••••• ••••••••••••• PRINTERS • •••••••••••• • •••••••••••• 
Same as DG printers 

¥i 

BAND PRINTERS 
300 LPM-1500 LPM 

DG Models 4595, 4596, 4598, 4599 

LASER PRINTERS 
6 PPM- 26 PPM 

DG models 6474- 6479 

Also: Complete line of accessories and supplies 
for all Dataproducts and most OG printers 

NATIONWIDE INSTALLATION & SERVICE AVAILABLE 
Your FilSt Choice for DG Solutions 

intersrience 
COMPUTER CORPORATION 
5171 CLARETON DRIVE. AGOURA HILLS. CALIFORNIA 91301 

CALL (800) 627·2007 
FAX (818) 707-1627 

Circle 27 on reader service card . 

ally paced (like Wordperfect or CEO 
document ). The system overhead to run 
a 19,200 baud serial port icon iderably 
greater than the overhead to run the ame 
data through a data channel controller. 

ot only that, but if you happen to con­
nect the printer to an lAC that aloha 
human on it, the human will notice 
pongy I/O when the printer i running 

full blast. If there are two high- peed print­
er on that lAC running at 19,200 baud at 
the ame time, then the re ult will be 
di a trous for the human on that lAC. 

If you'd like to use more data channel 
controllers instead of serial port for your 
high peed printer, but you're hort on 

Figure 1: OG 0825 to PC 0825 
parallel printer adapter wire list 

DG PC DG PC 
(M) (F) SIGNAL SIGNAL 

1 11 READY BUSY 
3 10 DEMAND -ACK 
5 1 -STROBE -STROBE 
? 2 DATA1 DATA1 
9 3 DATA2 DATA2 

11 4 DATA3 DATA3 
13 5 DATA4 DATA4 
15 6 DATA5 DATA5 
17 ? DATA6 DATA6 
19 8 DATA7 DATA? 
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 
17 Unused -SELIN 

otes: 

-NAME indicates negative true lOgiC. 

Note that your DG printer controller or 
m.icrocode (MY /1 xxx and MY /2xxx) 
must be set for negative strobe polarity 
(Le., Centronics). The default is posi­
tive (i.e., Data Product) for most DG 
printers. 
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lot , check out the triple-line printer con­
troller offer d by Dataplu . It give you 
three data channel c ntroll r on a ingl 
board . A it hClppen , thClt' the bOClrd thClt 
I ju t in tailed . 

:VIRGI IZE 

m nt" pti n to pr erv any par en 
Th utput m Clg i " rating plltlt-
1II1/1I(?VIR ... " . 

If th .VIR file exi t , th n VIRGI IZE 
compar Pllt/lllllllle to th . VIR ver ion. If 
!,lIt/lllllllle i mor re ent ba ed on T R , or 
ha th Clme T R but i Inger, th n th 
.VIR fil i re-crea t d and Pllt/lllllllle' data 
i copi d to it (CI ab ve) . The output m -
ag i "Updating pllt/llll1l11e.VIR ... " . 

If th .VIR file T R and I ngth match 
that f Pllt/lllllllle, th n pllt/l11l1l11e i r -cre­
ated and Pllt/lllllllle. VIR' dCltCl i c pi d to 
it. Th output mage i "R toring 
Pllt/l11l1l11e . .. " . 

Th n t ffect i that Pllt/lllllllle i re­
tor d to it vi rgi n tClt , r CI n w .VIR 

ver ioni crea tedfr mth n w rand /or 
longer, and presumably virgin, Pllt/lllllllle. 

W u VIR I IZE b for patching 
file, 0 that we can reta in a c py an 

8/ is tlte Presidel1tof8.j. IIIC., 11 51111 Fmllci co 
bllsed COIISllltllllCY specilllizillg ill sy telllllll ­
ditillg, y telllllllllill elllellt , 11 lid pelfonllllllce 
IIl1l1iysis.:SYSMCRislldivi iOllof8.f.lllc.8/ 
CllII be relic/led lit 109 Mill/III St., SlIite 215, 
51111 FrlllICisco, CA 94105, 415/550-1444 
(voice) 01'415/550-1072 (fIlX). The :SYSMGR 
bll l/etill bOllrd 1IIIIIIber i 415/391-6531 (300/ 
1200/2400witlt optiO/lII1 MNP c/lIss5, CHAR/ 
605 X/CHARLEN=8/PARITY=NONE/ 
AUT08AUD) or 415/550-1454 (voice). 

FoC/is 

patche , and w u it b for d bugging 
a .PR file 0 that any inadv rtent m d­
ificati n mad in th hClr d pClrti­
tion do not show up in the .PR file the next 
tim w XEQ or DEB it. I al 0 1I e it wh n 
doing xp rimental diting of t xt fil , 
e peciCl lly when SPEEDing them (bi7..a rre 
Clccid nt are real CI y in PEED while 
r Clrching complex I p ; one mi ing 
or mi plac d e CCIP c11C1racter and th 

IN 
CASE OF 

EMERGENCY 

SYSTEM MANAGER'S LOG 

fil i mu h). 
I'd be happy to pro id CI Ii ting here f 

the quivClI nt program writt n in ,or 
ome other rea onable language, but I've 

run out of pCl Clga in thi month . So I 
gu you' ll ju t hClv to attempt it from 
th d cription giv n ab v , or you cCln 
download a copy of AOSVS:UTILS: 
VIRG[ [Z from the :SYSMG R BB 

CALL 
FAST TRACK 
SYSTEMS, INC. 

FAST TRACK is best e9uipped to provide 
disaster recovery services to your company 

look at the facts: 

• Multiple hot sites for better 
geographic coverage 

• Fully equipped locations: Manhattan, 
Brook lyn NY, and Chicago 

• Largest bose of installed equipment, 
and most equipment per subscr iber of 
any Data General disaster recovery 
f irm 

• Facilities manned 24 hours a day, 
7 days a week by trained operators 

• Data General VAR authorized to 
provide disaster recovery services 

• The only Data General hot site facility 
with its own off-site high security data 
storage vaults offering 24 hour, 7 day 
a week courier service 

• Fully equipped com puter room, office 
space and conference room facilities 
dedicated to disaster recovery 
subscribers 

• On· site inven tory of hundreds of 
modems, multiplexors, and terminals 

• Pr ivate communications network 
available in most major U.S. cities 

• In-house Data General communications 
ex pert ise ready to provide 
solutions to your networking needs 

Before disaster strikes, you need FAST TRACK SYSTEMS" 

(718) 522·7373 
~AX (718) 260-4375 

Data General has qualified FAST TRACK SYSTEMS as a provider of DG / hot si te 
services based on FAST TRACK having met criteria establ ished by Data General. 

Frs 
FAST TRACK SYSTEM~ INC. 

61 Broadway ewYork, NY 10006 

FTS is an independent company providing its disaster recovery services for users of t. Data n ral equipment . 

Circle 22 on reader service card. 
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I UNIX NOTEBOOK by David Navy 

Disk headaches 

SYNOPSIS I 
W ow 'em with performance. but reliabiliLy will ultimately 

save your system and your sanity. Heed the auLhor's 
wamings about simplicity and sensibility. and perhaps you 

may avoid a laLe-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 di k drive? 
Thereareis uesofprotocol:SCSIorSMD? 
Throw in data transfer rates, average ac­
ces 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. 
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If the di k you want to buy fit th e 
parameters, then you will be purcha ing 
high-performance, proven technology 
with a minimum amount of risk. Di k 
with 11.0- and 8.0-inch platter are ob 0-

lete. Di k that are much fa ter than 12.0 
ms ha ve yetto ha ve their relia bi I i ty prov n 
in the marketplace. 

At thi point I would like to empha ize 
the effect of reliability on your mental 
health . As far as I am concerned, the mo t 
important factor with regard to disk elec­
tion is reliability. I would rather have 
above-average reliability and average per­
formance than uperb performance and 
average reliability. (I con ider average 
reliability in today's marketplace to be at 
least 100,000 MTBF.) 

ot everyone agrees with my empha is 
on reliability. I had lunch recently with 
the president of a company that manufac­
tures disk drive subsystem. 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? I will describe it to you: 

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

ready to go home, a critical di k cra hed . 
You have been working alone on recover­
ing the ystem for 10 hour . Dinner c n-
i ted of an apple pi and a Snicker from 

the v nding machine, wa h d down by 
copi u amount of Mountain Dew. Y u 
pent ev ral hour moving file 0 that 

you will have enough pace to r ad in th 
backup tape. Unfortunat ly, ju t moment 
ago th primary backup tape had a 
nonrecoverable hard rror ju t b for 
reaching the data you n eded.lt had b n 
running for almo t two hours. 
Hor ef ather! Your heart i beginning to 
b at faster, and ther i a inking n a­
tion in th pit of your tomach. You hop 
the condary backup tape will work. You 
are tir d and cold. The drone of the air 
conditioning y tem ring in your ear. 
You would rath r b home a Ie p, but 
in tead you know you have to be at your 
be t. One mi take and you know the y -
tem will be down until no n at least. 

At thi pint you munch on om P a­
nut M&M and chug another "Dew" to try 
to hake th fatigue from your mind . Fi­
nally, after taking ad ep breath, you load 
the econdary backup tape. Aft r what 
eem like an eternity, the re toration run 

to completion. A mall smile com over 
your face. Tonight you have faced th 
Beast and won. Bri fly, you remember th 
time when you have not alway been 0 

fortunate . But the pain of pa t defeat i 
short-lived. Tonight,a theadrenalin urg 
lowly recede, you avor your mall vic­

tory. After another hour of ch cking your 
work, you are read y to go home. You head 
into the parking lot as the fir t light of the 
new day appear on the horizon and you 
say good morning to the "early bird" u -
ers as they arrive at work. A you begin to 
drive home for a well-de erved re t, you 
a k your elf, "How can anyone in their 
right mind get up before 7 a.m.?" 

The above cenario i Ie likely to hap­
pen now that disk mirroring is available, 
disks are more reliable, and tapes drives 
are faster and have grea ter ca paci ty. How­
ever, having to face the Beast is definitely 
near the bottom of an experienced y tem 
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manager's list of favorite activities. And 
anyone who has ever had to face the Bea t 
know the importance of reliable equip­
ment and weI1-tested, thorough backup 
procedures. 

I 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 
u e of RAID technology hould greatly 
reduce the chance that I will ever need to 
ee the Beast again because of a disk hard­

ware failure. One spare disk drive on the 
shelf, combined with Data General' RAID 
technology, should be even more effec­
tive in controlling the Bea t than garlic is 
in combatting vampires. 

Probability and MTBF 
It 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 u ed to calculate this failure is as 
follows: the probability of any disk failing 
is 1 - 0/100,000) = 0.99999. The probabil­
ity of not having a failure among 10 disk 
drives is (0.99999)10 = 0.999900004. The 
MTBF for such a system is 1/(1 -
0.999900004)= 10,OOO.4hours=416.7 days. 
A good rule of thumb, given that aI1 of 
your drives are of equal reliability, is to 
divide the number of MTBF hours by the 
number of drive . 

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 
SlGjUX. 
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earned me everal free lunche and it al 0 

co t Data General several hundred thou­
sand dollars in sales because I refuse to 
purcha e any di k drive from any com­
pany that will not teI1 me the MTBF of its 
disk drive. 

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 ell ,however, it will do 0 only if 
the u er i willing to sign a nondisclosure 
agreement concerning these reliability fig­
ures. I 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. /1 

FROM THE COMPANY 
THAT WROTE THE BOOK 
ON MANUFACTURING 
SOFTWARE 

The lAX Software Library'" 

Designed by manufacturing people 
and written in manufacturing words-the 
JAI Software Library is in a class by itself. 

Built on a modular basis, the Library allows 
you to mix and match as you choose to get a 
fully integrated system that's just right for 
you. And for people who want to customize, 
there's plenty of room for that too. 

You can expect immediate results like 
improved customer delivery, lower invest­
ment, greater visability of operations, and 
improved financial controls. All conveniently 
provided by a company with over 18 years 
of hands-on experience. 

To learn more about our vast selection of 
Library programs, give us a call today. 

JAl: Our Experience Speaks Volumes 

rAi 
JACOBSEN u ASSOCIATES. INC. 

10229 Lower Azusa Road, Temple City, California 91780 

(818) 575-7504· (818) 283-5347 • FAX (818) 575-7550 

Circle 28 on reader service card. 
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Totally RAD 
SYNOPSIS 

F eeling philo ophical today? Try th on: RAD is rapid. 
but compared to what? And when is a languag not really a 

language? Get hip with the conc pt and cogitat Jor a moment 
the enormous pot nLial oj 4GL and SQL tools combin d with the 

new mu de oj today· hard war platforms. The ojtware 
development r voluLion i h reo Be ready to talee advantage oj it. 

by Kim Medlin 
Special to Focus 

What come to mind wh nyu think of 
"RAD"? A alifornia urferduded crib­
ing the la t awe ome wave? Be car ful 
with your lingo at the next Hic party 
becau eall hip oftwaredev lop r kn w 
that RAD tand for rapid application 
d v lopment. There, if thi a rticl do n' t 
help you in any oth r way, p rhap I'v 
ju t av d you fr m a potential data pro­
c ing ocial faux pa ! 

What is rapid? 
If RAD m an rapid application devel­

opment, what i m ant by "rapid?" After 
all, "rapid" i a relative concept. In oth r 
word, RAD i rapid when compared to 
what? 

A hi torical per p ctive how thatdra­
maticimpr v m nt in programming lan­
guage hav occurr d b for . Compar d 
tothefir tg n rati nofhard-wir dlogic, 
A embly language programming wa a 
great improvement in development pro­
ductivity . Later, third-generation lan­
guage (3GL ) like Cobol and Fortran once 
again compr ed the d velopment life 
cycle ignificantly. Likewi e, RAD pro­
vide a developm ntal productivity in­
crea when compared to 3GLs in certain 
sitllatiolls. (Tho la tthreeword arecriti­
cal. Mor on thi later.) 

What i fueling thi mo t recent revolu­
tion of application development method-

ology?Th an werlie in twodi tinctdata 
proce ing te hnol gi s that only r cently 
have found ommon ground in the world 
of advanced ftware functionality and 
high- peed hardware performance. In 

therword ,advanc d oftwareconcept 
fr qu ntly have waited dade for hard­
ware t hnology to at h up and pr vide 
acc ptable p rformance. In the ca e of 
RAD, the tw critical pi of ftwar 
n w viabl are 

1) Fourth generation languag 
and 
2) Relational data ba e managem nt y -
tem (RDBM ). 

I kn w what you mu t b thinking: th e 
conc pt ar n' t n w! After all, the market­
ingblitzforthe product ha b ninfull 
wing f r year. However, let' mak on 

thing clea r. I'm not from the world of full­
color glo yadverti ing. I live in th real 
world of delivering u able oftware ap­
plica ti n . Only recent advances in hard ­
war p d hav allowed the promi e of 
th two c mponent to become a practi­
cal reality in th oftware dev lopm nt 
ar na . 

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

With ut fir t-hand experience, I accept 
the notion that hard wiring a computer' 
logic wa the firs t generation in th family 
tree f programming languag s. And you 
mu t admit that A mbly languag wa 
truly a generation ahead of it predec -

r. And , of cour ,Grace Hopp r' 0-

b I, the founding fath rof3GL , till hold 
the world record for language longevity. 

The three programming model ar 
t rmed "gen ration" b cau ach new 
I vel was built upon the framewo rk of it 
pred ce or. So at fir t glance it appears 
that 4GL follow this logical progre ion, 
b cau e th yare programm d in 3GLs. 
But con id r thi ... what will fifth-gen-
ration languag s b written in? 4GL ? 

Hardly! I therefore propo e that 4GL 
aren't programming language at all! My 
theory i that: 
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4GLs are not languages. They are develop­
lIIellt tools, writtell ill 3GLs, that increase 
developer productivity. 

(Howev r, to maintain terminology that 
is con istent with the current DP vernacu­
lar, I will refer to 4GLs as language .) 

The key concept separating 3GLs from 
4GLs i that when using a 4GL, the devel­
oper indicate "what" a program is sup­
po ed to accomplish. Thi is unlike all 
previous language in which the tep of 
a program told the computer "how" to 
accompli h a ta k. Thi higher level of 
functionality implies a degree of know 1-
dge that 4GL tool po sess. Specifically, 

4GL tool are de igned to provide tan­
dard bu ine data processing functions 
such a 

• Form -level data entry 
• Interactive menu 
• Pick list 
• On-line help 
• Reporting 
• Busine graphic. 

The ba ic rule, then, is that a 4GL is a 
candidate language for an application if 
the 4GL under consideration provides a 
large perc ntage of the business function 
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 tho e circumstances, a 3GL is a 
more likely choice than a 4GL. 

ote: I realize that it sounds intuitively 
obvious to state that "4GLs shou ld be 
u ed when it makes ense." However, if 
you attempt to force-fit a 4GL to accom­
plish a function that it i not designed to 
accomplish, you can ea ily spend more 
time writing that function than if you had 
u ed a 3GL! The trick is to use the proper 
tools for the ta k at hand. 4GLs are not 
always appropriate. 

Many indu try-leading 4GL offerings 
are available on Data General platforms. 
Most of them are supplied by third-party 
vendor uch a Ingres, Sybase, and 
Informix. 
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The DBMS 
Applications developed with a 4GL are 

often called "data driven" becau e it is the 
actual structure of the data that can deter­
mine the complexity of implementing a 
pecific function. Therefore, proper data 

ba e de ign for a 4GL environment i ab­
olutely, positively crucial! 

Many 4GLs employ the Structured 
Query Language (SQL) as their relational 
data ba e language. SQL (pronounced 
SEE-que\) is the current A SI standard 
for data ba e acce s. Utilizing SQL with 
4GLs i a natural fit ince phy ical SQL 
data structures u ually are very similar to 
the logical data design, thu making data­
driven 4GL applications generally intui­
tive to develop. 

And in summary . .. 
Thi article merely scratche the surface 

of rapid application development. Future 
topics to be discus ed include 

• Structured analysis 
• CASE tool 
• Data ba e design technique 
• Prototyping 
• SQL yntax tutorial 
• SQL tips and techniques 
• Product evaluations 
• Development e timating methods 
• Reporting and query capabilitie 

. .. to name a few. 
The age of softwa re develop men t wi thin 

a hort timeframe is here! The promi e of 
4GL /SQL combined with the mu cle of 
current hardware platforms have been 
united . They enable software developer 
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 tool will be. But 
RAD technology is here today. Also, Data 
General plays an active role in supporting 
RAD products on a variety of platform. 
Therefore, as software developer u ing 
DG systems, we should take full advan­
tage of RAD ASAP. D. 

Kim Medlin is a Software Developmellt Sec­
tion manager with Data General's Soilltion 
Services grollp in Atlanta, Georgia. Solution 
Services specializes ill C/lstom software de­
sign, development, implementation, and con­
slllting. Kim's address is 3617 Parkway Lane, 
Norcross, GA 30092. He can be reached at 
404/448-6072 extensioll 2007. 
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~
onfused by CLI3;>2. 

Don't worry! 

Hook-Bang-Crunch 
makes it all very clear. 

All new Revision 2 for CLI32! 

The definitive Manual on CLI Macros 
Pcrmot: 3S4pp M . 3-bolo drillod, BiDdor III)( """"iod. 

Revision 2 PRICES SUS SCAN SA 

?!# Manual 100.00 112.50 125.00 

?!# Mag-Tape 100.00 112.50 125.00 

Shipping I Handling 15.00 20.00 5.00 

All.,. 410 6 -a. for cIoI i-,.. 

Send order with Cheque or Money Order to: 

Shalless Software Pty Ltd 

9> 
P.o. Box 469, Malvern 
Victoria 3144, Australia 

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

(illcorpomod ill Victoria) Noo iocIucle banJotionII ""'fix 

Circle 41 on reader service card . 

DG & MOTOROLA 
BUY • SELL • LEASE 

c U CQMM!.!!::l!CATIQ!::lS 
MV/15000, 20000 IAC·8, IAC·16 
MV/l0000 TCBs 
MV/8000 COM BASIC I/O 
MV/7800 ATI-16, AMI-8 
MV/4000, 40000C ALM-8, ALM-16 
MV/2000 MCP-l W/TCB 
NOVA 4-C, S/20 DISK / TAPE 
S/140, S/280, C350 354, 592 MB 
MEMORY 96,192 MB 
lor all MV & 73,147 MB 

ECLIPSE 10,12.5,20,25 MB 
lor all NOVA & 6231 CART N/E 

MICRO 6026, 6123, 6125 

PRINTERS 
6299, 6300, 6021 

4320 55CPS LQ ~ 
GENICOM 3318 6053, 0-100, 0-200 
Data Prod B300,B600 0-210, 211 , 410, 460 
OKIOATA 192, 292 0-214, 215, 411 , 461 
HP LASER JET 0-216, 412,462, 470 

DESKTOP COM~AIIBLES 
OG/l0, 20, 30 PKG ZETACO CDC 
DISK UPGRADES FUJITSU SCIP 
USAM-4, USAM -l OATARAM STC 
CARTRIDGE TAPE 
MEMORY 

SPECIAL I MOTOROLA UNIX 
* * * * COMPUfER SYSTEMS 

AMES SCIENCES, INC. 
1787 ChanceUor Point Rd., Trappe, MD 21673 

(301) 476-3200 • Fax 301-476-3396 

Circle 1 on reader service card. 
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Life in the fast lane 
SYNOPSIS I 

What is quite a bit smaUer than a bread. box, worth 
more than its weight in gold, and lurks at the center oj 
a brilliant andJrightening Silicon Valley plot? Hint: it's 

inside your PC 

o 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 it a 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 a marginal improve­
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 
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a second source was available 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 
in a technology 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. 
But a 40 MHz chip is worth a lot more than 
a 33 MHz one, and if a PC clone manufac­
turer can strike a better deal with AMD 
than with Intel, there are millions of dol­
lars at stake. In particular, Intel's monopoly 
colla pses and 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 were available? 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 i486 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 
spreadsheets and 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: Sale 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 
i486 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 i486/SX. 
It's every bit as fa t as the "real" i486 
except in floating-point operations, and it 
co ts Intel every bit as much to produce as 
the i486. 

Pretend you're a manufacturer of PC 
clones. You've got a choice between 
AMD's fast 80386 or an even faster i486/ 
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? 
If 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/SX? 0 prob­
lem. Intel will gladly ship you a math chip. 
Funny though, it's just a true i486 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: 

etware for MY fami ly computers. 
( ote: at the time of this writing, Intel 

had not officially announced the i486/SX 
chip. This article is ba ed upon industry 
peculation and press reports of "reliable 

sources.") D. 

Doug Kaye is president of Rational Data Sys­
tems,/nc.,and can be reached at 1050 Northgate 
Dr., San Rafael, CA 94903; 800/743-3054. 
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SYSGEN DATA Ltd 0 

MARKETING 

• DataGe ral COMPUTERS & • • ne PERIPHERALS WORLDWIDE 

MV 15000 MOD 10. 5MB ........................... $13.750 lAC S·2 ........................................................ $950 
MV 15000 Floaling PI. ................................... 2.S50 TCB·S and 16 .................................................... 200 
MV 2000 4MB. Flpy ..................................... 2.500 MCP 1 wfTCB ...... ... ...................................... 1.200 
MV 20000 Model 2 Upgrade ....................... 14.750 LAC 12 ........................................................... SOO 
MV 15000 MOD 20 . .. ........ ..... ............. IS.500 OG 70MB Drive (2000 Format) ........................ .400 
MV 4000 CPU 0 MB .......................................... 500 OG 160 MB DIsk ..................... ................. t .500 
Gemcom 3320/331S Printers ............................ 250 4327 B300 ......................................................... 600 
6239 SiS 592MB .. ... ... .............................. 3.500 4364 B600 .................................................... t .950 
4307H Tape Drive ......................................... 3.500 LB 615 Printer (New) ..................................... 3.250 
6299 Tape Drive SIS ...................................... 6.500 32 MV Memory (MV 20000 Style) ................ 17.000 
322MB SIS . .......................... . ..................... CALL 6236 SiS .... t .250 02 to ... .......... .. .............. 150 
WIOC (MV10000) ......................................... 1.500 0460 ............. 2150410 .................................. 195 
LAN BOARD (15000 Style) ........................ 2.750 04t 1.. ........... 225 0211 ............................... 175 
LAN BOARD (2000 Style) ............................... 750 02t4 ............. 175 0215 ................................. 225 
MV 4 & 10 Memory 2MB ................................... 450 0216 New ..... 365 0400 .................................... 75 
MV 4 & 10 Memory 4MB ................................ 1.500 MV 2000 4MB Memory ........ .... ....... .. .. t .350 
MV 4 & 10 Memory 5MB ................................ 3.150 OG 16MB Mem .. 6,500 Oataram 16MB Mem.3,500 
lAC 16 (RS 232) ............................................. 1,350 5MB Memory MV 20000 Style ...................... 1.500 
lAC 16 (RS 422) ......................................... 1.200 OG 6321 Printer wi Sheet Feeder .................... 350 

SYSGEN DG6321 Printer .................... $350 MV20000 MOD II Board .. $14,750 
SPECIAL Motorola Delta 3000 ........... CALL Motorola Delta 8000 ............ CALL 

BUY • SELL • TRADE • LEASE 
PRICING SUBJECT TO CHANGE WITHOUT NOTICE 

ALL EQUIPMENT SOLD IS WARRANTED FOR 30 DAYS 

Authorized 
WordPerfect 

Motorola VAR 

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

SYSTEMS EXPRESS LIMITED 

Circle 42 on reader service card. 

Tlte Colfttllter Steckl/ist 

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) 

MV55 and MV95 upgrade boards - the latest Data General 
MV technology, featuring an MV family CPU on a 

5 MIPS single-chip board. 

MV 18,000 Range MV 10,000 
MV 15,000 Range MV 7,800XP 

MV 2,500 
MV 2,000 

MV 1.400 
MV 1.000 

Spares for all your Old Eclipse/NovalMicronova Systems. 

Full range of AViiON and 386 UNIX machines, work­
stations and the PLUS-type, AViiON-compatible 
terminals with twin-host working. 

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

THE BEST SUPPLIER FOR 
THE NEW EUROPE! 

Systems House, Rear of 23/29 Daws Lane 
Mill Hill . London NW7 450 
Tel : 44·081 -906-8191 
FAX: 44-081-906-8638 
Telex: 8954111 Replay G 

Circle 45 on reader service card. 



ParI( peace I nternationa{ 
250 PARK PLACE 

CHAGRI FALLS, OH IO 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.o . Box 806, One Boonton Ave. 

Butler, NJ 07405 

(201)492-0317 FAX (201) 492-1460 
D.G., DEC, IBM PC & Compatibles 

On-5ite Service 

Circle 38 on reader service card. 

BULLETIN BOARD _________ _ 

Bits and bytes 
from the bulletin board 
Laserjet printer fonts, Ij 
problems 

From: Keith Chuvala 
While we' re waiting for DG to 

properly upport the LJ IIIsi, has anyone 
figured out a way to fool CEO into 
thinking the printer ha cartridge 
in tailed? We want to be able to use 
Tim and Helvetica, which are native 
to the III i, 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 choo e one of the e 
fonts. Shoot, I'd be happy just to get 12 
pitch out of the darned program! 

From: Matt Koch 
Thi sugge tion may help. There is a 

CEO printer toolkit available that lets 
you do ju t about anything to any 
printer you want, at least that is what 
the manual ays. My problem is that we 
have two of the originallaserjets 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 
e cape sequence that i needed to access 
the font. The toolkit requires that you 
run CEO rev 3.20. 

What about these IAC-8 
models? 

From: Jim Bageant 
Can anyone give me the story on the 

different IAC-8 models? I'm looking for 
an 8-line lAC with full hardware flow 
control on 8 lines. I've been told at least 
a dozen various stories concerning 
oftware revisions. [My) system is an 

MY /20000 Mod 1 running AOS/YS 
Classic 7.67. 

From: Jeff Campbell 
There are three kinds of IAC/8s. The 

IAC/8 is RS-232 only. The IAC-II/8 is 
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switchable between RS-232 and RS-422. 
Both the IAC/8 and IAC-I1/8 u e the 
Micro Eclipse proces or. Then there is 
the lAC-3/8. It is similar to the IAC-II/8 
except that it uses a 68 K proce or. 
Always remember, call your DG sales 
rep for more specifics ( tandard 
disclaimer). I have used all three types 
and never had any problems. Good 
luck! 

Tracking CEO messages 

From: Matt Koch ; 
I 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 number in the 
user's in-box and wa tebasket, 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 me sages received (or 
ent) by your CEO users: LOG Use 

CEO.POA SET /LOG. CEO_POA 
will log any traffic in the file 
:CEO_MAIL:CEO]OA_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. tl 

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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The latest products fo r DG systems 

High-performance 
MV subsystems 

Hopkinton, MA-Hiper tor, a ub id­
iary of learpoint Re earch orp., an-
n unc the 0 MS- family of single-
and dual-channel SI-2 di k and tap 
interfac contr lIer for all Data Gen ral 
y tem upporting the Bur t Multiplex r 

Chann I (BMC). 
ing one lot but providing capac­

ity for up to 14 drive , the DGMS-S 
family offer ub y tem co nfigura ­
tions from entry-I v I tap backup to 
multiple tap and di k ub y tem . 

The DCMS-SC1 ' dual BM and dual 
S SI-2 tap and di k ub Y t m provide 
data tran f r without controller bottle­
neck. Dual chann I upport mor than 
500 I/ O P r condo Th SCl controller 
upport 14 SCSI di k and tap device 

from on controller. u tom-configured 
channel provide faster operation; with 
one bu for di k operation and a econd 
for tape, di k acce e are not lowed by 
more time-con uming tap reque t . Each 
S SI bu can be configured to upp rt 
ingle-ended or diff r ntial configura­

tion , maintaining pa t inve tment and 
allowing futur upgrade. Dual channel 
allow b th configuration off a inglecon­
troller. 

Al 0 available in the SC family i the 
S 0, a ingle-channel tap and di k con­
troller. The SCT, a ingle-chann I tap 
controller, i a olution for backup, bo t­
ing, and file tran fer . All con troll r pro­
vide Data General DP] and MT] emula­
tion . Additional featur include hard­
ware mirroring (RAID 1), cu tom diag­
no tic , and dual porting. 

Li t price range from $11,000 for an 
entry-level, tape-only ub ystem to $4 (200 
for a high-performance, 4 GB dual­
channel ub ystem. 

Clearpoilll Research Corporalioll, 35 

FOCIIS 

Pllrkimod Dr., Hopkillloll, MA 01748; 508/ 
.f35-?OOO. 

Circle 55 on reader service card . 

No fax machine 
required 

Toronto, Ontario-A multi-user, end­
and-rec ive fax y t m for AOS / VS i 
now available fromSeidata Micro y tems. 
M :FAX enable u er to end multiple 
I tter , document, report, ASCII, or 
Wordp rf ct file dir ctly from th ir ter­
minal or PC . 

A cheduling y temallow largetran -
mi ' ' ion t be c ordinated at p cific 
time, t takeadvantageof mor economi­
cal communication rat . Tran mi ion 
date, time , and document name, to­
gether with time u ed, are audited auto­
matically on di k. Such information may 
ither be printed or inquired up n from 

any terminal. 
Incoming faxe are tored on di k, and 

mayei th r be stored or printed automati­
cally toa la erprinterordot-matrix printer, 

r redi r cted toany printer on the MV. 0 

fax machine is required. 
unique programmer's interface inte­

gra te with Cobol, ICobol, BBa ic, For­
tran, Powerhou e, and other fourth­
gen ration language applications, allow­
ing eamle generation of fax docum nt 
and automatic tran mi ion of data di­
rectly from application program. 

A r gular PC i u ed a the dedicat d 
M :FAX server, which connects to the 
MV via a ynchronou line . 0 pecial 
hardware i n ce ary. 

The package includes MV software, 
y tem manager' interface,asynchronou 

communication oftware, PC oftware, 
and fax card. An unlimited u er licen e for 
any MV i $4,000. 

Seidala Micro yslrllls, IIIC., 15 Werlheilll 
CalirI, SlIile 511, Ric/lll1olld Hill, Olllario, 
Cmwda L4B 3H7; 416/882-9950. 

Circle 61 on reader service card . 

Optimize while on-line 
Salina, KS-Eagle Software and Expert 

Sy tems, Inc.,announce Disk_PakOnline!, 
a di k optimization utility available for 
Data General' MV family of minicom­
puters. 

Disk_Pak Online! run transparently 
while other proce ing continue uninter­
rupted, requiring no y tem downtime or 
relea eofdisks.Di ksmaybereorganized 
automatically, with no operator interven­
tion. A ingle command allows th user to 
watch the optimization proce s, monitor­
ing which file i 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 re ponse 
time and overall sy tem performance. 
Becau e the utility may be run at any time, 
users will save time formerly spent reor­
ganizing disks. 

The program provides support for single 
and multiple disk systems (DC or third­
party drives) acro s the entire MV prod­
uct line. Disk_Pak Online! al 0 support 
disk mirroring and MRC subsystems. It 
may be run on ystems that must be up 24 
hour a day, and it maintains integrity of 
data during optimization even in theevent 
of a system or power failure. 

Disk_Pak Online!, developed by Expert 
System ,Inc., is being marketed by Eagle 
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PRODUCTS AND SERVICES ------------------------------------------------------------

Software through it network of distribu­
tor . Price range from $500 to 5,000 de­
pending on machine ize. Upgrade pric­
ing is available for a limited time to cur­
rent Oi k_Pak and Oi kopt u er . 

Eagle Software, IIIC., 169 East Clolld, P.O. 
Box 16, Sal ilia, KS 67402-0016;913/823-7257. 

Circle 57 on reader service card. 

Point-ot-sale terminal 
emulates DG 

Bo ton- Printer Product offer the 
PCPOS2000,a P -ba ed pOint-of- aleter­
minal that can run a a Data C n ral ter­
minal. Data C neral V AR (valu -added 
re llers) need only to in tall either of two 
software emulation package from 
Rhintek, Inc. 

Rhintek' EMU 220 oftware package 
allow the PCPOS 2000 to emulate the DC 
Oa her 0214, 0215, 0220, 0100, and 6053 
terminal . The EMU 470 software pack­
age allow the PCPOS 2000 to emulate the 

46 

Finally. 
AnAOS/VS 
& AOS/VS II 
Performance 
Seminar for Normal Humans. 
Brian Johnson will be leading a lhJee.day seminar 
on peJ10nnance analysis and capacity planning. 
Seminar I 0 I is specially desigMd for system managers 
who are nol system programmers. 
Call for information on prerequisites and 10 requesi a 
regisIroIion ~age. 

September 9-11 san Francisco $1250 

· s..,a"DB A Division 01 
• I • Dill B.J. lnc. 

Sottwore to< System Managers 

1t1l Minoo!l. ~ 215. San FJaJxm>. CA 94105 
(415) 500-1454 FAX (415) 500-1072 

Circle 44 on reader service card . 

DC Dasher 470 terminal and i compat­
ible with DC terminal 0214, 0215,0220, 
0411 , W640, and 0641. 

The PCPOS 2000 resembles an inte­
grated regi ter when in tailed . Due to 
modular con truction, it di as emble for 
quick ervice with printer and keyboard 
detaching in conds. 

Both 286 and 3 6SX ver ion are avail­
able with a 3.5-inch, 1.44 MB floppy drive 
tandard. A 40 MB hard drive i optional. 

Available k yboards: an AT-101 en­
hanced or a QWERTY plu regi ter-style. 
Both can includeSmartwedge from Printer 
Product . Smartwedge include key pro­
grammabilityand interface fordual-track 
magnetic tripe read r,and barcode can­
n r or wand. The Smartwedge etup oft­
ware i for application requiring the ma­
nipulation of data entering the keyboard . 
Mag- trip input and bar code data are 
altered without any change to the appli­
cation program. 

Several ize and type of monitor are 
available, including 9-inch MCA, 12-inch 
MGA, or 12-inch VGA color. 

RAIDer 1 by Del phi 
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 V AR 

~ Delphi Data 

9069 Cajalco Road. Phone(714)279-7955 
Building 1 • Fax: (714)279-7957 
Corona. CA 91719 

Circle 17 on reader service card . 

Option include a 40-character, VFO 
p I di play that pr vid fla h and croll 
modes for advertising message . A 16-
character, liquid-cry tal pole di play with 
croll mode i al 0 availabl . B th ar ca­

pable of 360-degree rotation. A ba ic 286 
package i $1,995 including receipt / jour­
nal / validati n printer, 12-inch MGA 
monitor, AT -101 k yboard, and ca h 
drawer. 

Prillter Prodllcts, 25 Dellby Road, BOStOIl , 
MA 02134;617/254-1200; Rhilltek, IIIC., P.O. 
Box 220, COllllllblls, Mnrylnlld;301/730-2575. 

Circle 60 on reader service card. 

8 mm tape backup 
system in two versions 

Marlboro, MA- Han on Data Sy t m 
introduce an mm tap backup system 
for the Data G neral MV family f proc -
or . The mm tran port will hold as much 

a 2.2 GB of data, and i available in two 

SERVICE 
Data General 

Terminal Repair 
0100, 0200, 0210 
0211, 0214, 0215 
0216, 0450, 0461 
0462, 0410, 0400 
0411, 6053, 0412 

$95 Flat 
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 i el ctricallyc mpatibl 
withDG' 6299/6300tapedrive ,andcan 
be daisy chained to an existing drive. It i 
software compatible with all exi tingdriv­
ers,and ha been verified under AOS/YS, 
AOS/YSII,and the Meditech Magicoper­
ating y tem . Li t price i 12,300. 

The cond ver ion come with a n w 
con troller, and while not electrically com­
patible with exi ting Data General drive, 
it offer full emula tion of the MTD, MTC 
and MTB device driver. Model numb r 
HST-6300Pi available in both rack-mount 
andde ktopver ion.Li tprice are$9,225 
for the rack-mount and $8,235 forthede k­
top v r ion. 

Hnl/sol/ Onto Syste/lls, [I/c., 734 Fore t 
Street, Marlboro, MA 01752; 800/879-4374. 

Circle 58 on reader service card. 

Terminal-to-PC 
upgrade program 

We tboro-With mor than 475,000 

Turn on Eight 
terminals with 

just one! 

With MultiView Window 
and j u t one con ole line 

you can have the equivalent 
of eight terminal . 

DEMO ONL Y $49 

DIGITAL 
DYNAMICS'Nc. 

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

Circle 19 on reader service card . 

Focus 

CEO u r world wid and million more 
non-CEO u rs-mo t u ing a ynchro­
nou terminal -ther i ignificant up­
grad d mand to trad t rminal for P . 
A new Data G n ral rporation promo­
tion offer trade-up for any t rminal to a 
Da h r/2 6-12j orDa h r/3 6 X-16. EO 
Connection and it t rminal emulation ar 
pre-in tall d. 

Every Eclip MY family ite i a candi­
dat for thi pr gram. r may upgrade 
d ktop to P t chnology while main­
taining b n fit of CEO and other applica­
tions. lmplem ntation i facilitated with 
oftwar pre-in tall d at th factory, and 

with implifi d ord ring and t rminal re­
turn proc 

The Da her/3 6SX-16 y t m (M d I 
91 53)includ on 3.5-inchfl ppydri e,a 
40 MB hard di k, keyboard, cable, and R -
232 cable. Th Da h r /2 6-12j Y tem 
(ModeI9136 ) include dual fl ppy drive, 
a40MBharddi k,keyboard,cabl ,and R -
232 cable. EO onnection pre-in tall d 
(DOSMod 130952-PlO )mu tbeincluded 

WHO? 
WHAT? 
WHEN? 

WHERE? 
WHY? 

:PERFMGR can help you find the answers to 
these and other questions about your configurotion. 
Includes a logging facilily with report generator. 
real-time monitoring screen. file and direclory 
structure analysis utilities and a luIorial on AOSfVS 
and AOS/VS II system peJ10rmance analysis. 
Any questions? 

AOS/VS :PERFMGR 5750 
AOS/VS II :PERFMGR 5750 
IO·DAY TRIAL COPY FREE! 

A Division of BJ. Inc. 

:SYD1GB 
Software for System Managers 

109 Minna 51. Sui!e 2t5. San Francisco. CA 94105 
(415)5fIl.14S4 FAX(415)5fIl.I072 

Circle 43 on reader service card. 

PRODUCTS AND SERVICES 

Di -count and trade-in re ' ult in pro­
m tional price aving of more than -W 
p rcent for ither olor or mono hrome 
models. 

Dntn Gel/era I Corporatioll , 4400 CO/llJllltL'r 
Dripi', Westboro, MA 07 58"/ ; 508/366-8911. 

Circle 56 on reader service card. 

Unix front-ending 
for Macintosh 

La Jolla, A-Pacerterm, a new Macin­
to h communication oftware product 
fr m Pac r oftware, build on pple 
tandard to pr vide terminal mulation 

and file tran f r capabiliti in a number 
of preval nt n tworking nvironment. 
Hyp rtalk-ba ed cripting and a flexible 
int rface t the Macinto h ommunica­
tion Toolb x ( TB) enabl Pacerterm u -
r to build Macinto h front-end to nix 

ONLY! 
~49~ 

Try 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 33 on reader service card. 

47 



et of terminal connection and file trans­
fer tools. The product is intended for 
Macinto h u er interacting with Unix or 
V AX 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. 

Pncer Softwnre, [IIC ., 7911 Herschel Ave., 
Suite402, La Jolin , CA 92037; 508/898-3300. 

Circle 59 on reader service card . 

CEO integration 
with Wordperfect 5.0 

Orem, UT-Wordperfect 5.0 i now 
linked to Data General's CEO (compre­
h nsive electronic office). The re ulting 
new product, Wordperfect 5.0 with CEO 
Integration, provides exten ive options 
to CEO u er : 
• Accessing Wordperfect from the 
CEO Main menu without returning 

s 
C 
R 
E 
E 
N 

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, 
CU32, 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 
Circle 47 on reader service card . 
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to the CLI prompt; 
• Invoking Wordperfect automatically 
whenever "Edit Document" is elected 
from the CEO Main menu. 
• Using CEO drawers and folder to ac­
cess Wordperfect documents. 
• Printing Wordperfect document fr m 
either the CEO Main menu or from within 
Word perfect. 

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 acces to CEO 
Mail. Beyond its new integration feature, 
Wordperfect 5.0 offers more than 650 
printer definition . It adjusts font and 
formatting automatically to match a n wly 
designated printer. The program provide 
upport for more than 1,700 character, 

including international language ,trade­
marks, copyright symbols, equation ,and 
math characters. 

Wordperfect 5.0 with CEO Integration 
includes all the new feature of 
Word perfect 5.0, including text-integrat d 
graphics, print preview, ab olute m a-

a. 
~ 
o u 
o 
o 
z -

L-BUS 
SOLUTIONS 
Indocomp boards for 
your MV/1400, 
MVI2000, MVI2S00, 
or Dsnsoo 
computers 

• VME bus adapter 
• DRV-11 interface 
• Voice processing 
• SCSI controller 
• Industrial 1/0 

• Co-processor boards 

Custom boards 
available for your 
a ppl ication. 

INDOCOMP 
SYSTEMS, INC. 
P.O. Box 157 
Drayton Plains. Ml 48020 
Phone: (313) 666-9715 
Fax: (313) 666-1001 

Circle 25 on reader service card . 

surement , column, peller/the auru , 
ma ter document, keyboard mapping, 
cross-referencing, styles, advanced mac­
ros, and a macro editor. 

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

Wordperfect 5.0 with CEO Integration 
for Data eneral ystems requires AOS/ 
VS 7.65 or higher, or AOS/VS II 2.01 or 
higher, a well as CEO 3.10. Storage of 
Word perf ct and as ociated file requires 
between 10MB and 21 MB of di k pace. 
The program i priced from $2,640 to 
$24,720 depending on machine and sys­
tem. 

Wordperfec t Corporntioll , 1555 N. Tech­
lIology Wny, Orelll, UT 84057;801 /228-5006. 

6. 

Circle 62 on reader service card . 

CUS 
o nth • 

IS 

5 U b 5 C r b e 
t 0 foe u 5 t 0 day 

Call 51 2/345-531 6 

or mail/fax t he 
subscr iption card at the 
front of this magazine 
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SOFTWARE LIBRARY 

A complete listing of the NADGUG software library 
ACK. Updated ver ion 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 variou programs, documenta­
tion, and macros. Some of the more inter­
e ting items include the :SYSMGR bench­
mark uite, a continuous incremental 
backup, a cleanup file maintenance pro­
gram, a program to find tring in files, 
and a type-backward program. 6,761 
blocks. 

*Newaddition"" 

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. 

CRl EDIl· The old RDOS creen editor 
ported over to VS. 49 blocks. 

DBCHECK • Check the open status of an 
Info file and examines the checkpointing 
status of a file. 187 blocks. 

DUMPLOAD • A Macintosh program to 
dump and load AOS/V5-compatible 
dump on a Macintosh. 137 blocks. 

ERP. A proce -termination program de­
veloped by ASA and modified by Man­
ville. In Fortran 77. 454 blocks. 

FILEMNGR· With this new version, you can 
move, copy, delete, view, and perform ev­
eralotheroption faster. This is distributed 
as shareware. If you try it and continue to 
u e it, you are requested to pay a registra­
tion fee. From IGm Geiger. 654 blocks. 

Focus • Selected FoC/ls magazine articles 
including a SYSLOG filtering program, a 
macro to copy to two tape drive at once, 
a Cobol screen generator, and a collection 
of article by John Grant. 1,774 blocks. 

FoC/ls 

FTNCVT· A Fortran 5 to Fortran 77 transla­
tor. 232 blocks. 

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

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

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

Kermit· 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. 202 blocks. 

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

MENUDIR • 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 DC/ One Kermit. 6,709 
blocks. 

MS-DOS. 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. 

Notify and Prior. Two contribu tions from 
Concept Automation . otify tells you 
when a process has terminated. Prior 
lists the priorities of processes . 162 
blocks. 

RDOS Kerm it· ow 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 block . 

Spell • Check the spelling of a word or 
spell-checks documents. Submitted by 
Richard Kouze . 5,108 blocks. 

lEX • Ver ion 2.26a is now available. TEX 
(Terminal Emulator with Xmodem) is a 
terminal-emulation program written by 
David Down. He ha revi ed the TEX soft­
ware to incIudea command language. TEX 
is distributed as shareware. At the end of 
30 day , 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. 

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 AOSNS 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 ,,_on or 
zeros. Tapes cannot be returned UPS 
collect. 
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- AD INDEX 
Company PG#RS# Company PG#RS# 

Ames Sciences, Inc. 41 1 NADGUG Conference 91 7 31 
Asset Remarketing Corporation 33 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 35 
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 27 50 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. 25 12 :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 
Eagle Software, Inc. 1 21 - PRODUCTS AND SERVICES 
Eagle Software, Inc. 51 -
Fast Track Systems, Inc. 37 22 Company PG#RS# 
Flying Point Software 16 23 Clearpoint Research Corporation 45 55 
HiPerStor/Clearpoint C4 24 Data General Corporation 47 56 
Indocomp Systems, Inc. 48 25 Eagle Software, Inc. 46 57 
International Computing Systems 9 26 Hanson Data Systems, Inc. 47 58 
Interscience Computer Corporation 36 27 Pacer Software, Inc. 48 59 
Jacobsen & Associates, Inc. 39 28 Print Products 46 60 
MarcAlan Software, Inc. 15 29 Rhintek,lnc. 46 60 
Mcintyre's Mini-Computer Sales Group, Inc. 34 30 Seidata Microsystems, Inc. 45 61 
Minitab Statistical Software 51 - Wordperfect Corporation 48 62 

ON-LINE HELP ___________________ ---. 
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Who to call 
for answers about 
NADGUG and FOCUS 

NADGUG 

Membership, RIGs, SIGs 

NADGUG address: 
c/o Danieli & O'Keefe Associates , Inc. 

Chiswick Park 
490 Boston Post Rd . 
Sudbury, MA 01776 
FAX: 508/443-4715 

NADGUG staff .............................................................. 800/932-6663 
(Outside the U.S.) ....................................................... 508/443-3330 

Electronic bulletin board 
(300 or 1200 baud modem) 
Rational Data Systems .................................................. 415/499-7628 

FOCUS Magazine 

5121345-5316 

FOCUS Magazine address: 
c/o Turnkey Publishing, Inc. 

Livingston Building, Suite 250 
3420 Executive Center Dr. 

Austin, TX 78731 
FAX: 512/343-7633 

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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____________________ CLASSIFIED ADS 

MISCEllANEOUS 

OPPORTUNITY! 
FOCIIS magazin i seeking individual in­
tere ted in writing product review, and 
technical or feature article . You won't get 
rich writing for Foclls, but you will be 
r warded by having your name and arti Ie 
in front of the most active and influential 
group of Data General equipment u cr . If 
you would like to dis u your idca with 
th editor, rwould liketo re eiveil copyof 
our editorial chedule and writer' guide­
line, pleil e call Robin Perry at 512/ 345-
5316 (phone) or ~12/3·B-7633 (fax) . 

SOFTWARE 

Statistical 
Software 

• Powerfu l 
• Fast 
• Easy-to -use 
• Inexpensive 

MINITAB: ~ 
STAT I ST I CA L S OFTWARE 
3081 Enterprise Dr . Stote College. PA 16801 

814-238-3280 

NADGUG Software Library tapes 
now available for the cost of the tape! 
NADGUG's software library gives you access to dozens of useful 
programs and macros ! If you have wanted a copy of NADGUG's 
software library and just haven't gotten around to send ing in your tape , 
here's a deal for you ! NADGUG is now offering to its members software 
library tapes for a $30 charge (plus sh ipping), wh ich 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 

EQUIPMENT 

mM RISC/6000" 
New & Used 

CALL THE LEADER 
CALL TODAY! 
(714) 735-2102 Dave Roekle 

(702) 782-5208 Mike Nelson 

nRRKETPLRCE 
205 East 5th Street 
Corona, CA 91719 
Fax (714) 735·57 17 

• MACHINES 
• FEATURES 
• UPGRADES 
• MEMORY 
• DISK DRIVES 
• PARTS 
• ADD-ON 'S 
• MAINTENANCE 

PARTS 
7010-7012-7013 
7015-7016 

11111111111111111111111111111 1 111111 1 111111111 

Focus 

SERVICES 

EAGLE SOFTWARE 
Can Help You With 

• CEO Imports/Exports 
• INFOS File Reconstruction 
• Disk Recovery Services 

V 
EAGLE 
SOfTWARE. INC. 

CALL 
TODAY! 
1-800-

477-5432 

169 EAST CLOUD - P . O . BOX 16 
SALINA. KS - 67 4 0 2 . 00 1 6 
Phone (913) 823·7257 • FA X (9 13) 823·6 185 

DOWNTIME GOT YOU DOWN? 
I'll "<!cp )our D - LIP E ')'I<!nh 
running unlil ) ou calch up \\ ilh Ih<!ll1 . 

Icph<!n J. Marouli,. 
~ICIll' ana!!Cml.!nl on,ultanl 

P.O. Bo\ 36.j~. Po~gh"ccp'i<! . 'Y I ~6()3 
Phone: !)1.j-.j5~ - 117X . Fa\ : !)1.j -.j5~ -XIX() 

1111 1 1111111 1 111 1 111111 

~~ 
of&J() • ~ 

·We Do D.G.! 
Small Ad 

BIG Savings! 

jJ MIf~ 1-800-228-8889 VI!! T • Texas or NatIonally 

DIAL-UP BULLETIN BOARDS 
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IN GENERAL 

Data 
Specific 

Wang exec joins 
Ecl ipse Business Unit 

Gerald Paul join d Data eneral a the 
ice pre ident of Eclip e Developm nt 

within the Eclip e Bu ine Unit (EBU). 
Hewill report to Joel Schwartz, vice pr i­
dent and general manag r of th EB . 
Paul will over ee development of future 
g neration of clip M hardware, oft­
ware, and p ripheral . 

Paul c me to Data eneral aft r 12 
car at WangLaboratorie where he held 

V(Hiou nior manag m nt po ition , 
mo tr c ntlya vic pr id ntof y t m 
and ommunication D velopm nt. Dur­
ing hi car er at Wang, Paul wa re p n-
ibl for th dev I pm nt f Wang' pr -

prietar and open y t m famili fcom-
puter , and it uit f communication 
product. 

Mike Schneider, wh f rmerl h Id 
th P iti n a um d by Paul, will tak 
new ni r-I v I r pon ibilitie , D ay. 

hn id r, a 19-year vet ran of D , ha 
held po ition in y t m ngineering, 
manufacturing, d v I pment, and cu -
tomer rvice. 

ISG adds team members 
Innovative Systems Group, Inc. (I G) 

announc d th addition f tw DG pr -
fe i nal to its t am. Jose A. Pardo, f r­
merly with NPA West, and Ed Oram, 
f rm r1y with Computer Products & Re­
pair (CPR), have b en nam d nior ac­
count manag r . I G p cializ in pr -
vidingon- ite hardwar maint nanc , n w 
and u d quipm nt ale, di a t r r -
cov ry rvice ,and y tem oftwar up­
p rt for th DG community. I G' corpo­
ra te office are I cat d in Long Beach, ali­
fornia. 

Talking about money 
Th rai ing of worki ng capital, al 

kn wn a ca h, wa th rea on b hind 
Data G n ral ' r cent al of 11 0 million 
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worthof7 3/4p rc ntc nv rtibl deb n­
ture du in 2001. The d bentur ar 
convertibl at any time pri r t maturity, 
unl pr vi u ly r d m d, into har 
of the c mpany' common t ck at a con­
ver ion price of 19.20 p r hare. 

mpany pok p r on Jim Dunlap 
aid that D i not uff ring from a ca h 

flow pr bl m . Including proceed fr m 
the al , D ha 225 milli n in ca hand 
a long-t rm d bt of 152 milli n. 

Best new name 
of the month 

nam d " I r duct 
ay i u of Ullix 

World magazine. Th articlede cribe Data 
n ral a th "fir t y t m v ndor ... 

who e lution ncompa 0 much 
hardware: th P , the I ca l area n twork, 
and th minicomput r." AV ObjectOffic 
i a LA (I cal ar an twork)-ba ed ffic 
computing nvironm ntthatconn ct P 
withAviion erv r op ratingon etwar 
LA 

If you'v n ver h ard of A V Obj ct f­
fice, that' b cau wh nth pr duct wa 
ann unc d thi pring,itwa call d "Op n 

y t m Offic / pc.DAA." Plaudit to the 
p r nat DG who in i t d that th pr d­
uct b given a mor conci e and und r­
tandable nam . 

A first: third-party 
Aviion service 

Hanson Data Systems f Marlb ro, 
Ma achu tt , i th fir t third -party r­
vic uppli r to upp rt th DG Aviion 
family of pr duct . F r th pa t 10 Y a r , 
Han on Data 5y tem ha b n a upplier 
ofn w~ndr furbi hedDataG n ralprod­
uct , a well a a u pplier of D and DE 

rvice. 

Wang, IBM tie the knot 
Minicomputer manufactur r Wang 

Laboratories, Inc. announced that it will 
ell computer mad by IBM. In r turn, 

IBM inv ted $25 milli n in Wang curi­
tie , with pot ntial forfurth r inve tm nt. 
Wang will continu to ell it midrange 
V5 computer lin , but dev I pment and 
al effort report dly will conc ntrate 

on IBM hardware. Wang will continue 

software development, making itea y for 
cu t m r to migrat fr m it V5 lin to 
IBM' 5/400, among oth r projects. 

The news has a potentially positive ef­
fect on Data Gen ral, if Wang cu tomer 
decide to earch for another hardware 
uppli r rather than m v to IBM. 

CRCA CEO 
Th Fr nch bank Caisse Regionale du 

Credit Agricole di Var (CR A) purcha ed 
2milli nworth fEclip e VandAviion 

c mputer , upgrading it MV /20000 to 
an MV /30000 . R Aha be na EOu er 
inc 19 5, and will continu to u e EO 

on th MV and EO Obj ct Offic on 
p r nal comput r . 

, Alliances 
Spectrum Concepts 

Spectrum Concepts, Inc., developer 
of XCOM 6.2, an LU6.2-ba d 
multi platform file tran fer oftware, 
announced an agr ement with Data 

neral that provide DC with world­
wide di tributi n right . XCOM 6.2 aI­
I w urn the V platform to move 
data b tween mainframe , mini , per­
onal comput r ,and work tation . 

Cypher Business 
Systems 

Cypher Business Systems, a pro­
vid r of lution f r the di tribution, 
whol ale, and r tail ector, ha b­
come a value-added re eller (V AR) for 
Aviion computer . yph r upport a 
vari ty of telemark ting function, in­
cluding rder entry, deliv ry ch dul­
ing, and account admini tration . 

IMPAQ Software 

IMPAQ Software i making it 
IMPAQ In urance Automation oft­
war available n Aviion and Da her 
computer . Both packag integrate the 
data ba e information, accounting, 
claim , and word proce ing function 
needed to automa te an 
ag ncy or doctor' office. 
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ordable. 
Attention, econd ource computer hopper : What 
make equipment from Rave Computer A ociate 
affordable, in tead of merely cheap? Get out your 
hopping Ii t and read on! 

Fir t of all, our huge inventory i readily available. 
We keep our helve fully tocked, ready to fill 
your order. We have everything from Zebra 
to AViiON. 

Second, our experienced ale taff can get it hand 
on anything, from a imple cable to the mightie t 
hard drive. You tell u what you need -- we'll hip 
it, fa t. 

Third, we have complete confidence in the 
hardware we ell, 0 we warranty it for 60 
day . We al 0 have the exclu ive 

Data General -
Buy, Sell, Trade. 
Sun Microsystems Also Available! 

Raving Beauty Guarantee. You mu t be ati fied 
with the appearance of your purcha e. If it' not 
impeccably clean, we'll take it back. 

You get election, ervice and peace of mind in 
every Rave computer. And, a alway, our 
equipment i priced to fit your budget. Ultimately, 
what make Rave affordable i value. 

If you want prime-grade quality, but you're on a 
coupon clipper' budget, call u . We're ready to 
march down the ai Ie. Thank you for hopping 
Rave Computer. 

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

(313) 939-8230 Fax: (313) 939-7431 

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

All names. products and services mentioned arc the propeny 
or their respective organiz.1lions. 

Circle 36 on reader service card . 
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The I/O Solution of the 90s from co i l'erStllr '" 

High Performance 
Storage Solutions 
for the MV Family 
Take advantage of unprecedented performance options with the 
DGMS .. SC family of tape and disk controller subsystems: 

1. High .. performance dual BMC/dual SCSI .. 2 tape and disk 
subsystems 

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

3. Supports 14 SCSI disk and/or 
tape devices from one controller 

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

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

Call or fax for more information 
on HiPerStor' industry.changing 

HiPer tor's design team , with over a century of 
peri/)heral ex/)erience, has JUS t re-written the book 
on MV family ubsystem performance. 

tape and disk controller! 

_ .... ..... TM = -- --- ~ ~= :. = ~~== .... ~ ... -. ~- --...... -
HiPer tor is a whoUy·owned ubsidiary of G Clearpoint 

HiPerStor/ClearpointTM 

35 Parkwood Drive 
Hopkinton, MA 01748 

(508) 435·2000 
1·800·CLEARPT 

FAX: (50 ) 435·7530 

High Performance Storage Solutions 
karf'l)lnll$;i r~~ltrcd lridtmark f:/CkarrOlni Rdtarch CorronltUn. 

MV. 8M • RAM " • and 00 ... II"ltma,I<solo.,.Gtn. .. leo.,.o..."on. 
"IIPtf Of 15 ;llrademarl.:: olCk;ul"otnl Rt5tarch CO'l'0r.mon. 

Circle 24 on reader service card . 


