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Transoft puts 
Sarpy County on path 

Sarpy County is a rapidly 
growing area of Nebraska, 
USA. Its population of 118,000 
is increasing at around 20% each 
year. Sarpy County's MIS group 
provides technical services for all of 
the area's principal functions, from the 
police through to the tax department. 

Until 1996, Sarpy County had deployed a Data General (DG) 
MV30000 mainframe computer as its core IS system. The 
MV30000 serviced around 500 users, and was accessed by an 
average of 175 to 200 users every day. While performing many 
of its tasks reliably, the mainframe had its limitations. 
Increasingly PC literate users were frustrated by its lack of 
flexibility and occasional lack of speed. 

"We really needed another option" 
Sarpy County faced a number of key decisions, as its Director 
of Information Systems, Curtis Edwards II, explains: "The main 
problem was the fact that the MV30000 is a proprietary system, 
limiting our strategic options. To meet the MIS requirements of 
the future, our choices were to rewrite 2,500 AOS/VS COBOL 
programs or buy new packages - but these were expensive, time 
consuming and high risk - we really needed another option." 

Incremental Re-engineering 
After a detailed examination, Sarpy County adopted Transoft's 
incremental re-engineering approach - providing them with a 
smooth migration and positioning them for client/ server 

Transoft Inc., 
2000 RiverEdge Pkwy., 
Suite 450, Atlanta 
GA30328 USA 
Tel: +1 (770) 933 1965 
Fax: +1 (770) 933 3464 

Transoft Ltd., 
Transoft House 
5J Langley Business Centre 
Station Road, Langley, Slough 
SL3 80s, England 
Tel: +44 (0) 1753 778000 
Fax: +44 (0) 1753 773050 

Transoft Ltd., 
119 Willoughby Road 
CrowsNest 
NSW 2065 Australia 
Tel: +61 (0) 2 9956 3836 
Fax: +61 (0) 2 9438 3786 

for growth 

development. Edwards says: "In addition to prOviding us 
with a proven migration path, only Transoft had the Open 
technology to evolve our systems for the next century." 

This migration to a DG A ViiON 5800 was achieved in under six 
months and the system went live over a three day weekend in 
November 1996. 

A reliable partner in systems evolution 
Edwards summarizes: "Transoft has been extremely responsive 
at all times. We now have a system which can grow as the 
County grows, which enables our users to work more efficiently 
and quickly. The client/ server issue is important to us, as more 
and more users want to take data from the DG A ViiON and 
drop it into PC-based spreadsheet packages. That's why we're 
also starting to use Transoft's U /SQL Client-Server product to 
take us forward to the next stage in our systems evolution." 

Like to know more? 
If you are looking for an experienced and secure partner to help 
you move from an MV to an Open environment, get in touch 
with the leaders in MV Migration. 
Contact Transoft ... now. 
Visit our Web site at http://www.transoft.com 

® 

Systcms cvolution 

Tran5()jl is a registered trademark in the UK and AIM, OEO, Open Electronic Office, UBB, U/BL, U/SQL and U/FOS are also tradenlarks ofTran5()jl. 
All other products, trade names and logos are trademarks of their respective companies. 



The Independent Data General Users Group 

Become a Member-Today! 
all 1- 00-253-3902 r 

Fax this form to 
1-512-335-3083 

Check the Boxes that apply to You: 

Yes! I want all the benefits a NADGUG membership offers! Sign me up for

orth Am rican M mb r hip-- 125 * 
Inr marional M mb r hip-- 175 ** 

Bill Me at the following address and rush a member packet my way! 

Name ________________________________ __ Title 

MrulingAddress: ______________________________________________________________ ___ 

Ci~ ---------------------------------- State _________ Zip __________________ __ 

Country ______________________________ __ 

Tel: Fax: __________________ Email: 

* You may prepay dues at $225 for twO years or $300 for three years 

** You may prepay dues at $325 for two years or $450 for three years 
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NADGUG NOTES 
Changes at NADGUG 

TIDBYTES 
News of products and events 
in the DG world. 

IN GENERAL 
Clariion Goes Video • DG's 
Cluster-in-a-Box Pops at 
Scalability Day • Oracle Clus
terswith DG 

Cover art by Daniel Rodriguez 

DGFOCUS, Managing and Using Data General 
Systems (ISSN 0883-8194) is produced by con
tract with the North American Data General 
Users Group (NADGUG). Editorial and busi
ness offices are at Turnkey Publishing. Inc .• P.O. 
Sox 200549. Austin. TX 78720; phone 512-335-
2286. fax 512-335-3083. 

A one-year (12 issues) subscription to DC
FOCUS costs $24 U.S. For subscriptions out
side the United States. please add $50 to defray 
mailing costs. Single copies are $4. Requests to 
replace missing issues free of charge are hon
ored only up to six months after date of issue. 
Send requests to DGFOCUS, clo Turnkey 
Publishing. Inc .• at the business address above. 

DGFOCUS is not affiliated with Data Gen
eral Corporation. nor does it represent the poli
cies or opinions of Data General Corporation. 
Views expressed herein are the opinions of the 
authors. and do not necessarily represent the 
policies or opinions of NADGUG. Turnkey Pub
lishing. Inc .. or Data General Corporation. Ad
vertisements in DGFOCUS do nOt constitute 
an endorsement of the advertised products by 
NADGUG or by Turnkey Publishing. Inc. 

Copyright © 1997 by DGFOCUS maga
zine. All rights reserved. Reproduction or trans
mission of contents in whole or in part is pro
hibited without written permission of the Pub
lisher. The Publisher assumes no responsibility 
for the care and return of unsolicited materials. 
Return postage must accompany all material if it 
is to be returned. In no event shall receipt of un
solicited material subject th is magazine to any 
claim for holding fees or similar charges. 
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OPEN NOTEBOOK 
I Almost Became a Dinosaur 
Our columnist comments on the future of NADCUC and DC. 
by David Novy 

DATA GENERAL 
I 2 A Server to Grow On 

DC launches the new A V 20000 Server and Clariion FC5000 Series. 

SUPPORT CENTER 
20 Stressed-Out! 

Stress rules in support center work. 
by Randall Pearson 

21 
NADGUG ANNUAL CONVENTION 
Don't Miss This One! 
Raise Your Performance at the 1997 NADCUC Conference in Orlando 

DATA STORAGE 
24 Requirements For Ensuring Data Protection Through Backups-Part 3 

The third part in a series examining the issues of data storage and access. 
by Dale Swindler 

30 DG/UX SECURITY 
Keeping the Bad Guys Out 
Security for DCIUX with C2 and B2. 
by Tom Gutnick 



IA V o NI 
PENTIUM PRO 

"ROCl •• OR 

THE SERVER TO GROW ON 
Buy what you need, add as you grow. 

It's as simple as that. 

A the Nautilu grow, it expand it 
hell ection by ection. Thi i the 

idea behind our AViiO ® AV 20000 

erver ba ed upon Data General' 
UMALii ETM technology and Intel 

Pentium® Pro proce or. When you 

need to expand your company' enter

pri e computing capabilitie for data 
warehou ing or large database applica

tions, you ju t add another building block, 

protecting your original inve tment. 

Our scalable building block approach 

al 0 mean that you can tart with our 
affordable, entry, level configuration that 

grow modularly to urpa many of 

today' y tern . Plu , you get all of the 
benefits of "big" y tern - robu t man

agement, high availability and du tering. 
And, our CLARiiON® RAID ub y tern, 

integrated with the AV 20000, provide 

extensible, fault-tolerant torage. 

o contact Data General and learn more 
about the calable AV 20000 - the be t 

value in enterpri e computing. 

4. Data General 
www.dg.coml·800·DATA GEN 



NADGUG NOT E S 

Great News On NADGUG Finances 
NADGUG is financially stable at this point. Administrative 
costs have been cut by more than half, our annual confer
ence has been streamlined to reduce costs and to concentrate 
on education and training opportunities, and more of 
NADGUG's resources are being directed to member benefits 
such as DGFocus, our new website (www.nadgug.org), and 
to the vendor discount program. The Board of Directors is 
actively working to increase membership and resources with 
a program to create new membership categories with special 
benefits, a dues increase, discounts for multi-year member
ship payments, and improved member packets. 

Membership Dues Changes 
The NADGUG dues increase was approved at the Spring 
board meeting. Persons paying for more than one year re
ceive a sizable discount. Individual North American annual 
dues will now be $125. Two years , prepaid, will be $225 , 
and three years , prepaid, will be $300. International mem
bership will be increased to $175, with the option of paying 
$325 for two years or $450 for three years. 

New Member Categories 
There will be a By-laws election at the annual conference in 
September to authorize two new membership categories, 
Corporate Membership and Strategic Partner Membership. 
These new categories will include benefits that will be at
tractive for companies that now pay for several individual 
members. 

NADGUG By-Laws Proposed Amendment 
According to the NADGUG By-Laws, the proposed changes 
in member categories will require a formal amendment of 
the By-Laws. Amendments must be presented in a NADGUG 
publication at least 30 days prior to being eligible for consid
eration for vote. The proposed amendment is indicated 
below and will become part of the By-Laws if approved by a 
two-thirds vote of all members present at the NADGUG Gen
eral Business meeting at the conference, September 15-18. 

" It is resolved that NADGUG amend Article III, Section A, 
subsection 3 of its Bylaws by inserting "or organization" 
after "Each individual" in the first sentence." 

The intent of this change is to clarify the existing state of the 
By-Law that allows a member to be either an individual or 
an organization. The power to determine the membership 
categories and the corresponding benefits and dues remains 
vested in the Board of Governors. t:. 
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NEWS AND PRODUCTS FROM THE DG WORLD 

• Free Version of Voyager 
Voyager, the world's first agent-en
hanced object request broker for 
Java, is now offered free in a public 
beta version. It is available at 
www.objectspace.com. Voyager is 
100% pure Java and was designed to 
be used for systems development on 
general purpose platforms as well as 
in embedded applications. Contact: 
Ken Overton, 972-934-2496. 

• EasiRun USA Releases 
Programming Tool 
EasiRun USA has released FlexGen
RAD 5.0 for DOS, Windows , NT, 
and Unix. FlexGen , a repository 
based Rapid Application Develop
ment Environment catering to 
COBOL organizations , facilitates 
significant productivity increases 
and reduces on-going maintenance 
costs. Contact: Cindy Golisch, 847-
253-6600. 

• News of the Box 
The June issue of Windows NT Maga
zine contained a brief report on Data 
General 's Cluster-in-a-Box for NT. 
Tim Daniels wrote that, "Of all the 
systems we tested, the Data General 
was the most reliable." 

• New TCP/IP Communi
cations Servers 
Telebyte Technology has introduced 
the Model 466 TCP/IP communica
tion server. The Model 466 supports 
Unix or Windows NT base hosts , 
prOviding features such as PPP, SLIP, 
dial-on-demand, and dial-up Point of 
Presence . Furthermore , it allows 
connections to networks anywhere in 
the world , affording true global 
access. Contact: 1-800-TELEBYTE. 
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• New HTML Guide 
O'Reilly & Associates has released HTML: The Definitive Guide, 2nd Edition, a new 
version of their guide to creating HTML documents on the World Wide Web. Contact: 
Sara Winge, 707-829-0515. 

We are pleased to announce EMU/470 Version 6.0 
with total DG/VT Emulation for Windows 95, 3.1 & NT. 
• True Windows look and feel • Includes file transfer software. 

• Complete emulation of all OG 
Dasher Terminals (0470C, 
0430C, 0463, 0217, etc.) 
including color and graphics 

• Network ready (TCP/IP, 
WINSOCK, and others) 

• UNIX mode and Tektronix 
emulation 

• Complete VT100 and VT320 
emulation 

• Macro Keys and Script Files 

• Complete Printer Support 

Call 800-234-4546 for Rhintek's EMU/470, Ver 6.0 

, Rhintek products span the entire Dasher Terminal Line . 
• Priced from $95 to $249. 

Competitive Upgrade to 
EMU/470 v6.o for $99 
Offer lim~ed to new clients. 1st copy only. 

DG Color Graphics Terminal 
Emulation for IBM Micros 

• EMU/220 for DG2xx: compact, fast, DOS. 
• EMU/470 for DG 4xx: complete and powerful. 

• RhinoCom for OS/2 users. 
VISA and MC accepted. Volume discounts. 

www.rhintek.com or CompuServe (GO RHINTEK) 
e-mail: heeth@rhintek.com 

Unlimited free technical support at 410-730-2575. 

~PJlJ,I!s~eri~ 
800-234-4546 
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Oracle Clusters w 
D

ata General plans to support Oracle clustering 

solutions on Aviion servers. These solutions, Oracle 

Parallel Server option and Oracle Fail Safe, com

bined with Aviion servers and Clariion storage systems, will 

provide scalable performance and high availability for 

mission-critical Windows NT applications. 

Data General is participating in the Oracle Parallel Server 

certification program and has been working with Oracle's 

Windows NT Technology Center to optimize clustering 

solutions on Windows NT. Oracle Parallel Server Option will 

be available on Data General's Aviion NT platform. As with all 

other Oracle products, Data General resells and supports 

Oracle clustering solutions on Windows NT. 

"Oracle and Data General development teams have 

worked closely to ensure that our clustering solutions provide 

excellent performance, scalability, and high-availability. " said 

Dr. Thomas Hildebrand, Vice President Intel/MIPS Products 

Division. Oracle Corporation. "One result of this collaboration 

is that Data General will have immediate support for four

node Windows NT clusters running Oracle Parallel Server 

option and multi-path I/O to ensure even higher levels of 

applications availability." 

----......... -----
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DG's Cluster-in-a-Box Po~s 
at Scalability Day 

D
ata General launched a demonstration of 

its new Microsoft Cluster Server built into 

a Windows NT Enterprise Edition on its 

Aviion Cluster-in-a-Box at the Microsoft Scalability 

Day event in May. 

The new cluster server allows Cluster-in-a-Box 

customers to take full, round-the-clock advantage of 

the capabilities of BackOffice products like SQL 

Server and Exchange Server. They can be run 24 

hours a day, seven days a week. 

Data General's Cluster-in-a-Box is the only 

Windows NT Server clustering solution that comes 

pre-assembled and pre-tested in a single raclanounted 

configuration. Included in the configuration are two 

powerful Aviion servers and a fault tolerant Clariion 
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storage system to insure that there is no Single point 

of failure. 

At the Microsoft event, Data General previewed its 

TeraBack online backup server, capable of backing up 

100GB of SQL Server data an hour, or a terabyte of data 

in one day, while allowing users to maintain continu

ous access to their Windows NT applications. DG also 

ran a suite of enterprise applications, using Microsoft's 

SQL Server and Windows NT Server on its Aviion AV 

6600 platform. 

Data General is a certified Microsoft Solutions Part

ner. The NT marketplace has been Data General's fastest 

growing area of business since the move to Intel for the 

Aviion server line in 1995. And Data General is gaining 

market share and achieving record revenues. 



ARE YOU WORRIED ABOUT WHERE YOUR MV INVESTMENT 

IS HEADED IF" YOU MOVE TO OPEN SYSTEMS? RELAX. 

Now YOU CAN MIGRATE YOUR LEGACY COSOL APP 
WCAnONS 

5 Q L - COMPLIANT RELATIONAL TABLES. YOU'LL 

PRESERVE F"UNCTIONALITY, BUSINESS LOGIC AND 

YIN G INDEXED DATA STRUCTURES. THERE'S NO 
UNDERL 

ITHER SO YOU GET BETTER MIGRATION 
EO SQL E , 

E~aEOO 

t-\CE' 
~Ofl.~p. 

?~fI. 

EVEN RESOLVE PRESSING YEAR 
'(OU C~.N 

UNIDATA'S COBOL APPLICATION DATA 
MANAGEMENT 

CONSULTING GUI APPLICATION 

M IG RATI ON SUITE MIGRATION & EDUCATION MODERNIZATION DEVELOPMENT 



CABINET CONVERTERTM 
NOW Suppo,', 

Microsofl® Exchange® 
& Novell® GroupWise® 

Automates the conversion of CEO drawers, 
folde .... ond documenls (including word 
processiQ9, doto tobles, and spreadsheets) to 
UNIX. Windows. Windows NT, MS-DOS. 
Macintosh, and other destinations 
Performs one moss migration or migrates in 
stages 
Moves CEO document summary information 
10 summory fields in other documenl 
ma na gement applicoiions 

CABINET CONVERTER 
from EAGLE Software 
provides the flexibility and 
automation to make your 
migration to open systems 

hassle free. 

EAGLE Software, Inc. 
800-477-5432 

YOU DECIDE 
CABI NET CONVERTER gives 
you a lot of choices in 
document management 
systems once you've moved off 
of the MV. You con move fa: 

Applixwore 
GroupWise 
'n'ui,ive O//ice 
Lotus Notes 
Microsoft Exchange 
Microsof, O//ice 
Oracle Office 
PC Docs 
Soras Mezzonine 
Uniplex 
lo'us Smorl5ui'e 
WordPerfect Office 

... and more 

" r GU 
913-823-7257 Fox: 913-823-6185 
info@eaglesolt.com htlp://www.eoglesolt.com 

...... ;;;;;;;;;;;;;;;;.... A1llrodemorks ore the property of their respective owners. 

SYSGEN DATA Ltd. 
MARKETING 

t.Data G I COMPUTERS & enera PERIPHERALS WORLDWIDE 

MV 15000 MOO 10. CPU lAC 24 w/TCB .................... 950 
Complele ...................... $1 ,150 LAC 12 ......................... 100 
MV 15000 MOO 10, CPU Board ...... .750 OG 322 SCSI ..................... 300 
MV 15000 MIO Board .............. 500 OG 160 MB Oisk ................. .400 
MV 2000 4MB. Flpy ............... 500 MV 7800XP CPU .................. 500 
MV 40000 Memory 32MB ......... 9,000 7411KA ........................ CALL 
MV 15000/20000 Floaling Poinl ...... .750 7419 VOC16 ..............•..... 1.100 
Term Server 4817 ................ 1.000 1.2 GIG RAM SIS ................ 1,400 
Term Server 4819 ................ 1.000 6321 Prin(er ..................... 100 
AViiON 8400 Syslem ............. CALL 0411 ....... 140 0211 ......... 100 
AViiON 4625 Fully Configured ...... CALL 0214 ....... 135 0215 ......... 135 
AViiON 3200 Fully Configured ...... 2.850 0216 ....... 135 0412 ......... 170 
AViiON 5225 Fully Configured ...... CALL 0462 ...... .400 0463 ......... 425 
AViiON 6200 Fully Configured ...... CALL 0460/410 ... 100 0461 ......... 155 
AViiON 9500+ 8-way .............. CALL 0470 ........................... 200 
AViiON 9500 32MB Memory ......... 800 IBM Rise 6000 MOD 220 ............. CALL 
lAC 16 (RS 232) w/TCB 16 .......... 135 OKI 321 Prinler ...................... 200 
lAC 16 (RS 422) .................. 150 Call For Unlisled Equipmenl 

WTB All AT&T & Northern I Sysgen now buys and sells 
Telecom telephones and switches telephone eqUipment. Call for 

WTB: All Datacom equipment your telephony needs! 

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

ALL EQUIPMENT SOLD IS WARRANTED FOR 30 DAYS 

I 'liS Z · ~ ,Z ' ~I'II SCIP Motorola VAR Authorized 
AUTHQRIZEO DISTRIBUTOR WordPerfect 

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

IN GENERAL 

C
lariion has developed its first storage solution for 

the video industry with the Clariion VF2000 Disk 

Array. With specialized internal code designed 

specifically for video, the VF2000 provides the ability to 

broadcast up to four simultaneous video streams from a 

single system. Furthermore, VF2000 can be readily config

ured to store over 200 hours of broadcast quality video 

while providing levels of fault-tolerance and continuous 

access to data that were previously unavailable. 

Normal SCSI-based storage subsystems can only sus

tain peak performance for minutes at a time. The VF2000 

has built upon the attributes of the Clariion Series 2000 to 

enable it to sustain peak performance levels for months at 

a time. With these real-time performance rates, redundan

cy features and scalability options, the VF2000 should 

allow end-users to produce required visual effects in a 

timely and cost-effective manner. 

The VF2000 is a scalable product that grows as the 

user's business needs grow. As storage capacity is added, 

then storage processors are added, increasing perfor

mance. Continuous access to data is provided by patented 

Clariion techniques to provide data integrity and complete 

subsystem redundancy. Should any field replaceable 

component happen to fail, it can be easily hot-swapped by 

the user in under a minute-without tools, and without 

taking the disk array off-line. 

The VF2000 offers the highest Clariion SCSI disk 

array performance for bandwidth-hungry applications. 

Sequential read performance exceeds 30 megabytes/sec, 

while sequential write performance exceeds 22 

megabytes/sec. More importantly, this performance is 

sustained through thermal calibrations of disks and other 

functions designated to protect data. Until now, the high

bandwidth storage user had to choose between either 

turning off the functions that preserve data integrity, or 

suffering performance degradation during these functions. 

The VF2000 maintains consistent, high bandwidth perfor

mance while protecting data. It offers a raw storage capaci

ty of 176 GB for a deskside model or up to 704 GB for a 

rackmount version. /j. 
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AV9500+ OUAUOUAO 
AV8500 DUAL 
AV8500+ OUAUOUAO 
AV9500 CHASSIS W/256 

USER LICENSE 
7434110 GRL 
AV85/95+ DUAL CPU 
7039 128MB MEM 
7002 32MB AV5 
AV7400 CPU PCB 
7021 SCSI-2 GRL 
AV4000 CPU & CPU2 
AV41 00 CPU & CPU2 
AV4300 CPU 
AV4600 CPU & CPU2 
AV4605 CPU#2 
7405 LAN 
7421 SCSI-2 CTRL 
7404 VSc/4 
7406 VAC-16 
7407 SCSI GRL 
7408 SMO CONTROL 
7000 4MB SIMMS 
7016 16MB SIMMS 
AV5220 CPU PCB 
7019 32MB SET 
7018 8MB ECC MEM 
AV300 CPU MONO 
7216 19" COLOR 
1 16-7025 32MB SIMMS (4) 

~ . ~ ~ 1 
--,,--~t)~ ) 0 

wGCuJt"JcrLGGGUcnJJ) 
COR P 0 RAT ION c.., 

MV30000 JOB PROC. 
MV40000 MCU PCB 
MV9XXX 32MB PCB 
MV9XXX 8MB PCB 
MV20000 MOD 2 
MV20000 lacs 
MV40000 32MB 
MV IEEE-488 PCB 
MVI 000,2 1 MB,322MB 
MV2000 11,1 60MB,2 1 
MV1400 CPU 
MV7800XP CPU 
MV7800XP 10MB 
MV7800XP 4MB 
MV4/10 8MB ADD 
MV4/10 4MB ADD 
10433 422/232 CONV 
MV1000 POWER SUPPLY 
S120 PCB'S 
S/140 256 & 512KB 
NOVA 4 CHASSIS & CPU 
1 1221 CABINET NEW 
11312 CABINET 
19772 8KVA UPS 
MV2500 SYSTEM 
MV5600 W/32MB 

79160 SP NEW STYLE 
790 ll -H 2GB CLARIION 
61007 4GB SE DISK 
61006 2GB 7200rpm 
79012-H 4GB CLARIION 
79100-020 SLOT 
7922W 20 SLOT CLARIION 
6787 INFERNO CONTROL 
CSSI2 & CSS/3 CHASSIS DC 
6841 2GB 5400rpm 
79001-H 1GB 
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Our columnist talks about the future of DG and NADGUG. 

by David Novy, Special to DGFOCUS 

One of the physical features that separates people from 
dinosaurs is that people have an opposed thumb. 
This makes it possible for people to create and use 

tools more readily than most animals. Tyrannosaurus Rex 
did not have an opposed thumb on its hands. In fact, some 
scientists claim that its arms were not very useful for using 
tools or anything else. (Of course when you have the teeth 
and jaw strength of a T. Rex, you can get by without using a 
knife and fork to cut your meat before you eat it.) A couple 
of nights ago, I was working in my yard and my hands be
came almost as useful as those of a dinosaur. I was working 
in cold water and my thumbs locked in place. For a couple 
of seconds I could not move them at all. Baffled at first, I 
then remembered that I have a new typing environment at 
work. My new environment puts a great deal of pressure on 
my wrists. This in turn puts additional pressure on the 
nerves and tendons that allow my thumb and fingers to 
bend. The cold water and the additional stress caused the 
tendons controlling my thumb to involuntarily contract. 

The day after I had my thumb lock-up, I changed my 
typing environment to put less pressure on my wrists. I also 
ordered a more flexible wrist support pad. This has helped 
reduce the strain in my wrists, but they still are tender. The 
moral of this story is to make sure you take good care of your 
hands. Make sure you are typing at a level that puts a mini
mum strain on your wrists. Take a break once an hour to do 
flexibility exercises with your hands. Purchase a high quali
ty wrist support pad and use it. 

In an attempt to prevent the U. S. government from im
posing strict limits on Internet information, eight electronic 
data firms agreed on June 10th to impose voluntary limits in 
order to minimize intrusions on the privacy of individuals. I 
find this announcement to be interesting. In the early eight-
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ies, one of my MIS professors at the University of Minnesota 
stated that there was an almost total lack of control on the 
privacy of personal information. I thought his passion on the 
subject was a little excessive. However, I know now that he 
was right. For fifteen years little or nothing was done about 
this issue until this week. The only reason that anything is 
being done at all is because the government is threatening to 
enforce its own controls on the electronic data industry. In 
the meantime terabytes of information on everyone in the 
U.S. have been collected on sites in databases allover the 
world. Marc Rotenberg, the director of the Electronic Privacy 
Center, told the FTC recently that information is being sold 
today that ten years ago would not have been available. Be
cause of the geometric growth in computer networks and the 
ever increasing use of the Internet, it is far easier today to ob
tain personal information regarding private individuals than 
it has ever been before. 

Highlights of the agreement include: 
• The eight companies will release private information 
only to "qualified subscribers" who promise to use the infor
mation appropriately. The agreement leaves it up to the ser
vices to explain which uses are appropriate and which sub
scribers have access to the information. 
• The group won't use information gathered from private 
marketing databases, people's buying preferences, household 
income and other data that critics say allows the creation of 
dossiers of ordinary private citizens. 
• The companies will restrict the sale of non public infor
mation, such as an individual's credit records, to profession
als such as banks. 
• The eight companies will continue to provide informa
tion such as people's telephone numbers, current and previ
ous addresses and ages. Some companies will also provide 
Social Security numbers and information from public docu
ments such as motor vehicle registrations. 

The proposed rules do not specify any oversight or 
punishments for companies that do not adhere to the 
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guidelines. And sev
eral industry offi
cials acknowledged 
that they do not 
know where their 
information comes 
from. From my 

:£c:.:r :.»c:;;.." 

equipment itself. 
Unlike NCR and 
its Teradata data
base product, 
there are no key 
"proprietary" soft-

point of view, the 
new agreement is a 
little li ke locking 
the barn after the horse has escaped, 
but at least it is a start. 

X»..&. -r..&. G-:E:l.V:E: ... ..&.Jt.. 
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On June 10th, Data General an
nounced the Aviion 20000 , the first 
Intel-based Aviion server using ad
vanced NUMA technology (see cover 
story , page 12). This machine is 'a 
great engineering accomplishment 
and Data General should be compli
mented on their efforts. The release of 
this new machine gives me an oppor
tunity for some personal reflection. I 
was asked how the release of this new 
machine affects my viewpoint on the 
future economic viability of DG. My 
answer to that question is the same as 
it has been for several months-I fore
see a strong future for DG. DG has a 
strong position in the Intel-based 
server market for both Unix and NT. 
It also has a strong position in the 
disk storage arena. DG has done very 
well to insure its future economic via
bility. 

The future that concerns me at 
present is that of NADGUG. Does the 
DG of tomorrow need a users ' group? 
DG does not need a great deal of user 
feedback in order to design open 
systems and OEM products. When DG 
had proprietary hardware and a pro
prietary operating system, NADGUG 
helped provide DG with valuable 
input for its development efforts. 
These days, DG customers are more 
concerned about the applications that 
run on DG equipment and not the 

ware applications 
where DG devel
opers and DG cus
tomers need to get 

together to discuss future plans. NA
DGUG could supply a valuable ser
vice to DG customers if it could 
serve as a forum where DG cus
tomers could discuss how to make 
the best use of Microsoft products, 
database applications such as Oracle, 
or perhaps tuning DG/UX. However, 
the number of attendees at a 
NADGUG conference is too small to 
attract a large degree of interest from 
Microsoft. The best way to learn how 
to tune DG/UX appears to be to 
attend a class. 

A NADGUG conference pre
sents a wealth of information, but it 
is still small enough to feel comfort
able. A NADGUG conference gives 
you an opportunity to listen to 
presentations about new and emerg
ing technologies and then have an 
evening discussion with the presen
ter. You cannot do that at a major 
computer conference. The major 
computer conferences have become 
intimidating and expensive market
ing extravaganzas. I know that over 
its history, NADGUG has made a dif
ference to both DG and its customer 
base. 6 

David Novy is a technical computer 
specialist with 3M in St . Paul , 
Minnesota. A longtime NADCUC 
member, he is past chairman of the 
AOS/VS special interest group, and 
current chairman of NADCUC 's 
SIC/UX. 
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With highly scalable architecture, the NUMA A V 20000 dramatically 

lowers entry cost for high-end enterprise servers. 

At a worldwide press conference from its headquar
ters in Westboro, on June 10, Data General intro
duced the Aviion A V 20000, its most powerful 

server to date. Proving that highly scalable, highly avail
able systems need not be exotic, proprietary, or costly, the 
A V 20000 provides customers with a cost-effective entry 
point to large-scale computing for such applications as 
online transaction processing and data warehousing, while 
maintaining compatibility with today's SMP applications. 

With its high processor count, large memory pools, 
and large number of I/O connections, the A V 20000 is 
designed for the most demanding of online transaction 
processing, data warehousing , enterprise resource 
planning, decision support, or server consolidation 
applications. The new Aviion server will be targeted at 
industries such as retail, telecommunications, health
care, energy and financial services. 

The AV 20000 is Data General's first Intel based sys
tem to use Non-Uniform Memory Access (NUMA) tech
nology. It provides linear growth in all dimensions 
important for data-center capable servers: processors, 
memory, and I/O connections, In initial offerings, the AV 
20000 can support up to 32 200-MHz Pentium Pro 
processors, 32 GB of memory, and 100 Terabytes of fault
tolerant Clariion fibre channel storage. In clustered 
configurations, the processor count grows to 128. 

The A V 20000 is built from one to eight Scalable 
Building Blocks linked together with the ANSI/IEEE 
standard Scalable Coherent Interface (SCI) interconnect 
technology and sophisticated operating system features. 
A Scalable Building Block is an Intel Type II Standard 
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High-Volume (SHV) server motherboard with four 
Pentium Pro processors, each with 512-KB cache, up to 4 
GB of main memory, and dual PCI I/O channels with 12 
slots. Scalable Building Blocks are interconnected by the 
SCI Board with up to 128MB for memory cache. 

Saving Money 

"To remain competitive today, businesses require 
more and more computing power and they need to have 
their mission-critical applications available 24 hours a 
day, seven days a week," said Linda Mentzer, vice presi
dent of the Unix Business Unit for Data General. "The 
challenge has been that traditional SMP (symmetric 
multiprocessing) systems are limited in scaling beyond 
16 processors without the addition of very expensive and 
proprietary interconnect technology. These costs are 
passed on to the customer right from the smallest config
urations. 

"The NUMA architecture extends SMP to very large 
processor counts while using the same shared-memory 
model. As a result, the thousands of software applica
tions that businesses run today on SMP based systems do 
not have to be modified," said Mentzer. 

"And, because our implementation of NUMA is 
based on commodity technology such as the Intel moth
erboards and PCI, users can choose to start with inexpen
sive small configurations. As their computing needs 
grow into the next millennium, their A V 20000 system 
can grow with them simply by adding Scalable Building 
Blocks," said Mentzer. "Our first Intel based NUMA sys-



tem scales to 32 processors, 128 in 
clusters. This is just the start. A 
growth path to even higher-perfor
mance systems is assured through 
upgrades to more powerful Intel 
processors and the NUMA archi
tecture which can support 
hundreds of processors." 

However, these advantages do 
not come at the expense of perfor
mance. The company said that in 
benchmark tests its 32-processor 
AV 20000 systems running OLTP 
applications scale to six times the 
performance of traditional 16-
processor SMP systems. In Deci
sion Support applications such as 
data warehousing, the A V 20000 
demonstrated linear scalability as 
system building blocks were 
added. 

Clusters, Anyone? 

To ensure 7x24 operations for 
business-critical applications, A V 
20000 servers can be clustered to
gether. Initially, the company will 
offer clustering configurations of 
two AV 20000 systems (16 proces
sors each), but clusters with up to 
128 processors will be available 
before the end of the year. To pre
serve customers' investments in 
current Intel based Aviion servers, 
mixed clusters of NUMA and non
NUMA systems are supported by 
DG/UX Clusters software. 

Data General also offers A V 
20000 QuickClusters-prepackaged 
configurations combined with im
plementation services-which will 
allow customers to start enjoying the 
benefits of continuous application 
availability and single-system 
administration quickly. 

The A V 20000 has extensive 
reliability, availability, and ser
viceability features including fully 
redundant and hot-swappable 
power and cooling, and automated 
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recovery from block, CPU, memo
ry, and disk or I/O channel fail
ures. The new server also includes 
Data General's A V I Alert remote 
automated problem detection 
software support service, which 
provides for diagnostics and 
machine-initiated call out to 
worldwide service centers. 

With the AV 20000, Data Gen
eral provides fully connected 1/0 
for redundancy and high perfor
mance through a direct connection 
between each Scalable Building 
Block and large disk farms. Within 
the system, redundant paths assure 
high performance and availability 
if one of the paths goes down. The 
AV 20000 supports up to 100 
terabytes of SCSI I/O or Clariion 
Fibre Channel storage. 

Memory Not a Problem 

Applications running on 32-bit 
systems can use only 4 GB of memo
ry. Data General has overcome this 
memory limit by taking advantage of 
the full 36-bit capabilities of the Pen
tium Pro processor and building 36-
bit support into the DG/UX operating 
system. Databases and applications 
running on DG/UX will be able to 
access up to 32 GB of memory. This 
very large memory support translates 
into estimated transaction processing 
performance gains of up to 40 percent. 

New Business Warehouse 
Initiative 

Using the highly scalable A V 
20000 server as the hardware plat
form, Data General Corporation is 
launching a new initiative under 
its Business Warehouse program to 
target data warehousing in selected 
vertical markets. The ongoing Busi
ness Warehouse program is lever
aging existing strategic software 
partners, such as Oracle, Informix 
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and VMark, as well as developing 
new relationships with data ware
housing vendors, including Con
stellar Corporation, Information 
Advantage, Inc., Quadstone Ltd., 
and Vality to provide an integrated 
application solutions framework. 
Initially, this framework will be 
based on Oracle8 Universal Data 
Server, Oracle Express, and Oracle 
Discover. 

In addition, the company 
announced that it has expanded its 
Data Warehousing practice under 
its Professional Services organiza
tion in order to provide consulting 
services, and offer a delivery 
methodology. 

Customers and Strategic 
Partners 

To provide solutions for end 
users in these markets, Data Gener
al has formed strategic alliances 
with third-party softwar providers, 
including Oracle Corporation. As 
part of this relationship, Data Gen
eral resells Oracle's applications , 
database products and decision 
support tools, such as Oracle8 
Universal Data Server, Express and 
Discover. 

Gary Bloom, senior vice presi
dent of Oracle ' s Worldwide 
Alliance and Technology Division, 
said, "Oracle is excited about the 
announcement of the A V 20000 
machine. The NUMA architecture 
provides great promise for data
base applications. We view the A V 
20000 as an outstanding opportu
nity for enterprise-class customers 
to implement network computing, 
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as well as to drive forward their 
data warehOUSing and current 
applications. " 

An initial customer using the 
A V 20000 in a data warehousing 
application based on the Oracle 
database is Sainsbury's, one of the 
largest retailers in the world. 
Martin Wright, IS Infrastructure 
Manager, Sainbury's, said, "Sains
bury's needed to invest in technolo
gy that was powerful enough to let 
the company get closer to its 
customers. We needed a flexible 
platform that would allow us to 
adapt and extend our data ware
house, so we chose Data General 
because its technology could deliv
er the scalability and flexibility that 
were required. " 

GERS Inc. President and CEO 
Gary C. Reif said, "GERS is a 19-
year Data General strategic partner 
in the retail industry. We and our 
300 plus customers have benefited 
over the years as Data General 
delivered new generations of 
systems with improved price/ 
performance and excellent value. 
The AV 20000, with its highly scal
able NUMA architecture, will enable 
our current customers to keep 
growing their systems and, at the 
same time, will give us the oppor
tunity to pursue high-end markets 
and deploy our rich data warehous
ing applications." 

Informix Software Chairman 
and CEO Phil White added, "In
formix sees ccNUMA as an ideal 
platform for our customers running 
applications based on DSA-enabled 
database products. The highly 
parallel and scalable nature of 

ccNUMA and Informix databases 
allows customers to reach new 
performance levels with current 
applications. We are very pleased 
with the ccNUMA system currently 
in our performance lab. " 

Second Generation NUMA 

The Aviion AV 20000 repre
sents the second generation of 
NUMA technology-based systems 
from Data General. The company 
has been shipping 16- and 32-
processor AV 10000 systems since 
early 1996 and more than 400 
quad-processor nodes have been 
installed worldwide in highly 
demanding 7x24 production envi
ronments. 

Pricing and Availability 

A V 20000 systems will initially 
be available with DG/UX, Data Gener
al's industry-leading Unix operating 
system. Prices start at under $70,000 
for a four-processor, NUMA-ready 
system with 512 MB of memory. At 
the high-end , the price for a 32-
processor system with 4 GB of 
memory is $690,000. Initial ship
ments have begun, with volume ship
ments to start later this summer. 
NUMA-based Aviion systems with 
SCO's Gemini will be available 
concurrent with SCO's release of that 
product. 

QuickClusters start at $300,000 
with two four-processor systems, 1 
GB of memory , a 30-slot Clariion 
storage system with dual SPs , an 
M3D management PC, all software 
and services. /)" 
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leapfrogging the competition: 
Clariion All· Fibre Channel Storage Solutions 

Modular disk array exploits fibre channel technology to de

liver extraordinary performance and world's most scalable 

online storage solution. 

On June 10, Clariion, the world's leading supplier 
of open RAID-based storage systems, unveiled 
the industry's most advanced fibre channel stor

age solutions for open systems. The FC5000 Series, a 
family of scalable, high performance disk arrays based 
on the fibre channel interface standard, is the first com
prehensive family of all fibre channel products and the 
world's most scalable online storage solution. Clariion 
also announced a SCSI-to-fibre-channel attachment up
grade for its industry-leading Series 3000 disk arrays , 
plus Multidimensional Storage Architecture-a flexible 
new framework for deploying storage at the enterprise 
level. 

"Clariion has once again reset the standard for open 
systems storage," stated Larry Hemmerich, Clariion vice 
president and general manager. "The FC5000 Series 
provides a quantum leap forward in storage perfor
mance, flexibility, and scalability. And with fibre chan
nel attachment, the Series 3000 is now the world's most 
strategic SCSI disk array. " 

Hemmerich added, "This announcement culmi
nates over two-and-a-half years of development work 
with strategic partners like Hewlett Packard and Silicon 
Graphics to bring 100 MB/second fibre channel technol
ogy to market. Clariion has already shipped over 50 TB 
of fibre-channel-attached disk array capacity. " 

Multidimensional Storage Architecture 

Designed as a scalable platform to meet a broad 
range of application requirements , the FC5000 Series 
serves as the foundation for Clariion Multidimensional 

Storage Architecture (MSA). MSA, which provides a 
new approach for deploying storage pools to meet busi
ness needs and application requirements, is based on 
centralizbd storage management, parallel' deployment, 
and fibre channel technology. 

According to Robert Gray, International Data Corpo
ration, "Today 's storage-centric applications require 
tailored storage pools that can be easily scaled. Clariion 
fibre channel disk arrays, offering an advanced multidi
mensional storage architecture, meet these needs and 
are easily adaptable to future requirements. " 

The FC5000 Series builds on the proven Clariion 
heritage of highly available RAID while exploiting fibre 
channel technology to provide industry-leading perfor
mance and non-disruptive capacity upgrades for the 
open systems storage market. 

"Fibre channel technology offers significant 
enhancements in performance , device connectivity, 
distance and scalability in comparison to current archi
tectures and will allow storage hardware to keep pace 
with the considerable increases in processing power 
and storage capacity growth rates , while also addressing 
the need for faster access to data and improved overall 
management of storage," said Anders Lofgren, Giga 
Information Group. 

Richard Westerman, The Meta Group, added, "The 
beauty of fibre channel is not only what it does for lega
cy applications, but also the new world of opportunities 
it opens up for users , especially in the areas of informa
tion movement infrastructure and business continu
ance. " 

"Clariion recognize? several years ago that fibre 
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channel would be the storage inter
face required by today's storage
centric applications. No other tech
nology offers the same level of 
performance, flexibility, or industry 
support," stated Michael Feldstein, 
vice president of engineering at 
Clariion. 

Modular, Upgradable FC5000 
Series 

The modular building 

MB per second. JBOD configura
tions built of FC5000 DAEs 
provide high performance at 
economical prices, and feature 
redundant components including 
a built-in event monitor. JBOD 
subsystems can be upgraded with 
RAID protection by adding a 
RAID controller module. 

One upgrade option is the 

is harnessed by cabling FC5000 
DAEs to the FC5500 DPE, which 
can be accomplished without 
interrupting processing, depending 
on operating system support for 
dynamic reconfiguration. This is 
an important new capability for 
open systems storage. 

The FC5500 features dual 
TriWay storage processors that are 

heavily pipelined for 
performance and support 
mirrored write caching. Up 

block design of the FC5000 
Series combines with MSA to 
produce a storage family more 
scalable than any other storage 
solution. FC5000 Series build-

"The FC5000 Series builds 
to 1.5 GB of cache can be 
configured per DPE, and 
all components are redun-

on the proven Clariion 
dant, including AC power 
cords and standby power 
modules. ing blocks include RAID 

controller modules, array 
modules, hubs, and switches. 
These modules can be 
purchased independently and 
configured as needed to create 
storage pools tailored to specif-

heritage of highly available 
With MSA, the subsystem 

no longer defines the capa
bilities of the storage solu
tion. Multiple FC5000 
Series subsystems can be 
combined using hubs and 
switches in MSA storage 

RAID while exploiting fibre 
ic application needs. The mod-
ules are connected with fibre 
channel cables, hubs, and 
switches to form MSA storage 
networks. By adding array 
modules for capacity and 
controller modules for transac-
tion performance or data throughput, 
MSA networks can be scaled virtually 
without limit. 

The FC5000 family offers extra
ordinary investment protection. 
Array modules can be configured 
together in ]BOD subsystems (just a 
bunch of disks), upgraded to host
based RAID for higher availability, 
or redeployed in high performance 
RAID storage pools that scale to 
enormous capacities. The modulari
ty of the FC5000 Series makes all 
this possible, and sets a new bench
mark for online storage flexibility. 

The Clariion FC5000 Disk 
Array Enclosure (DAE) is the 
industry's most advanced array 
module, hOUSing up to ten dual
ported fibre channel disks that can 
be accessed by dual fibre channel 
loops with a total bandwidth of 200 
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channel technology." 

FC5200, the industry'S first host
based RAID controller to offer the 
high availability storage features 
pioneered by Clariion. The 
FC5200 supports mirrored write 
cache and Application Transpar
ent Failover and is a unique PCI 
RAID solution developed espe
cially for dual-node Windows NT 
clusters. 

The other upgrade option is 
the industry's most powerful 
end-to-end fibre channel RAID 
controller. The FC5500 Disk 
Processor Enclosure (DPE) is a 
RAID controller module capable 
of sustaining 150 MB per second 
for digital video streams and 
multimedia applications, or more 
than 10,000 IIOs per second for 
business-critical database appli
cations. This tremendous power 

networks to create storage 
pools that are essentially 
unbounded. The modulari
ty of the FC5000 Series, 
coupled with MSA, shat
ters traditional limits on 

performance, throughput, connec
tivity, and capacity for enterprise 
applications. 

"We are extremely pleased," 
said Ron Brunei, executive vice pres
ident, SGI. "Clariion fibre channel 
coupled with SGl's scalable system 
architecture, will provide customers 
with the high performance, flexibili
ty, robustness, and high availability 
they require for their business-criti
cal applications." 

"With its high bandwidth capa
bilities, the FC5000 Series is particu
larly well suited for video, multime
dia, scientific, and imaging storage 
markets," stated Hemmerich. "These 
new markets provide additional 
growth potential for Clariion beyond 
our traditional focus on enterprise 
transaction processing." 

(continued on page 18) 
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7038 8·Slot Memory (ontroller ............................................... .(011 G 61006 2GB fixed Disk ......................................................... .(011 

7039 128MB Memory AV85/9500 ......................................... .(011 All MV & AV Disks and Subsystems ............................................ Coll 

7049 Dual Processor For AV85/9500 ...................................... (011 

7050 Quad Processor For AV85/9500 ......... ............................. (011 

7411 VA(.1616·line Async Cont ........................................... .. (011 

7418 VDA·255 Disl. Cluster ...................................................... Coll 

TERMINALS 
X Terminal NCO 17C .......................................................... SPECIAl 

6166·X 0410 Monitor with keyboord ........................................ 120 

7419 VDC·16 Cluster Box ........................................................ (011 
6391 ·X 0214 Monitor with keyboord ........................................ 140 

7430 S(SI2 Host Adopter. ....................................................... (011 

7435 S(SI 2 Host Adapter ........................................................ (011 

6951 0218 Monitor with keyboard .......................................... 595 

6944 D1200i Monitor with keyboard ........................................ 385 

6945 D1600i Monitor with keyboord ....................................... .450 

6392·X 0215 Monitor with keyboord ........................................ 145 

6393·X 0411 Monitor with keyboord ............ ............................ 150 

6394·X 0461 Monitor with keyboord ........................................ 190 

6500 0216 Monitor with keyboard .......................................... 150 

6567 0412 + Monitor with keyboard ...................................... 295 

6683·X 0413 Monitor with keyboord ........................................ 325 

6568 0462 + Monitor with keyboard ...................................... 375 

6693G·X 0 1400i Monitor with keyboard .................................. 285 

Wyse, Sherwood link, DEL, HP, Tektronix, 

& Zenith Terminals ........................................................ Coll 

_ __ -.!!TA~PES ___ -

6026 800/ 1600 BPI Brawn, FCC compliant .............................. 550 

6341 ·A 1600 BPI Streaming Tape (SCSI) .................................. 900 

6299/ 6300 1600/ 6250 BPL ................................................... 950 

6586/ 6587 Galaxy Tape (S(SI) ............................................ 1,500 

6760 10GB 8mm ...................................................................... (011 

6590M 2GB Subsystem (S(SI) .............................................. 1,100 

6588/6589 6250BPI Tape (SCSI} .............................................. ColI 

DlT 40GB Drive ........................................................................ Coll 

PRINTERS 
Genicom • Data Products • Data South • Monnesmon Tally 

MEMORIES 
Data General and Third party memories available for all systems 

MMUNICATION EQUIPMEN 

3(om • (obletron • Kingston • US Robotics • Data Race 

WE ALSO BUY DG EQUIPMENT 

INTERNATIONAL COMPUTING SYSTEMS P.O. Box 343 Hopkins, MN 55343 • 1-800-522- ICSC (4272) 612/ 935-8112 
FAX 612/935-2580 • (-Mail DGSALES.lCS@worldnet.atl.net 



Look no further 
Interactive Cobol has it all .. . 

o Highest performance 

o Lowest cost 

Easiest maintenance 

o Greatest flexibility 

Fastest development 

o Coolest features 

o Exciting new features: ICDGTERM, 
WATCH, ICNETD, CISAM support 

Everything you need 

o Interactive Runtime Systems for 
MS-DOS and DOS networks, 
Windows, Windows 95, 
Windows NT, AOSNS and 
virtually any flavor of Unix 
(SCO, AIX, HP/UX .. . ) 

o New ODBC interface for PC 
programs - Microsoft Access, 
Excel, Crystal Reports, etc. 

o Interactive Development System 

o Fast Interactive Cobol Compilers 
produce both CX and PD/DD files. 

o Cross Reference Utility 

o Code Dumper Utility 

o Multi-Windowed Debugger 

o Link Kit and User Library provides 
direct interface with C programs 

Gerry Manning & Associates 
9324 Menaul Blvd., NE 

Albuquerque, NM 87112 
Phone: (505) 293-1746 

Fax: (505) 293-1 843 

Our U.K./Europe Distributor 
Broadna Ltd., Falcon House 

North Feltham Trading Estate 
Feltham, Middlesex, TW14 QUO 

Phone: 0181 893 1515 
Fax: 0181 893 2183 

Contact: Roland Eckert 

DATA GENERAL 

"Clariion is providing a 

migration path using the 

industry's most strategic 

SCSI disk array." 

Migration-Made-Easy 

To help enterprises migrate to fibre 
channel technology as easily as possi
ble, Clariion is providing a migration 
path using the industry's most strategic 
SCSI disk array. The fibre channel at
tachment upgrade for the Series 3000 
makes it simple to develop a flexible 
migration plan. Starting with a RAID 
solution, users can install Series 3000 
disk arrays with SCSI host attachment 
today, then upgrade in the future to 
fibre channel attachment as business 
needs dictate. This migration plan pro
vides investment protection, offering 
proven SCSI RAID storage, then en
hancing that storage investment with 
connectivity, performance, and scaling 
advantages of fibre channel in the fu
ture. 

The upgrade, which does not re
quire a reload of data, involves the 
swapping of three boards and can be 
completed in about an hour. Users who 
have installed Classic Clariion7-, 10-
and 20-slot disk arrays in the past can 
leverage these investments with the 
fibre channel Series 3000 since disk dri
ves and cache memory are compatible. 

"Moving to fibre channel technolo
gy opens up new ways to meet enter
prise storage requirements while 
enabling campus-wide server and stor
age clusters to easily scale from giga
bytes to terabytes," commented Art 
Lane, general manager storage systems 
division, Hewlett Packard. 

Product Costs 

Depending on the specific 
FC5000 Series configuration, cost per 
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GB can be comparable or even 
lower than that for Classic Clari
ion SCSI disk arrays. The Series 
3000 fibre channel storage 
processor is priced marginally 
higher than the SCSI storage 
processor, and the upgrade is 
priced attractively. 

Clariion is currently ship
ping fibre channel products to 
OEM customers, including 
server market leaders such as 
Hewlett Packard and Silicon 
Graphics. Attachment to Sun, 
Windows NT, and IBM plat
forms will be available on a 
phased release schedule. Clari
ion has provided subsystems to 
Intel and other leading database 
providers to facilitate integrat
ing fibre channel with their 
technologies. 

"Clariion leapfrogs its 
competition in the storage mar
ketplace with this announce
ment," added Hemmerich. "Our 
fibre channel solutions provide 
the availability, performance, 
and scalability the market is 
demanding for today's storage
centric applications. No other 
vendor's products offer the 
advantages of the Clariion3000 
and FC5000 Series. II Do 

For more information regarding 
CIarHon and its enterprise 
storage solutions, call 800-
67-ARRA Y, email info@ cJari
ion.com, or visit its home page 
at http://www.elarion.com. 
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Acucobol, Inc. ACUCOBOL®·GT 
Acucobol, Inc. is a leading supplier of portable, open systems COBOL development prod
ucts and services, designed for developing, implementing, and rehosting applications across 
600 open systems platforms .. ACUCOBOL®-GT, Acucobol's proven, portable and year 2000 
compliant compiler, enables programmers to implement and deliver full-featured GUI 
COBOL applications using familiar COBOL syntax and methodologies. Acucobol' core 
technologies include a screen painter, RDBMS access tools, ODSC support, Intemet enable
ment, and client/server development tools. 
Hardwa.re: AVilO , Other U IX boxes, PCs 
Operating Systems: All Major U IX', Windows3.1/95/NT 
Databases: Oracle, Sybase, Informix, MS-SQL Server, more 

7950 Silverton Ave., Suite 201 • San Diego, CA 92126 • Phone: 619/689-7220 • F .. : 619/566-30n 
Internet e-mail: info@acucobol.com • http://www.acucobol .com 
Contact: Cameron Jenkins, V.P. of Marketing 

• . . . ... 1.·.a:,'.U': •• 

Clearview Software Co*STAR 
DO 'T REWRITE YOUR APPLICATIO S TO GET TO WIDOWS! 

If you need to get your software to Windows and you need to do it FASTClearview has the 
solution for you ... Co'STAR, the indu try standard tool for int~"iilngWindows technol()
gy into your exi ting character-based app~cation . How? KAIG. 
KEEP your character-based application. Thar right, no rewriting i required. 
A DO Co'STAR, it makes your application a Windows application. 
INTEGRATE (optionally) any other Windows technology via Co·STAR. 
G ET a Windows frontended, client/server application u ing your exi ting code. 

Get our FREE 30 Day Evaluation copy today. Download Co'STAR from our web ite 
www.clearview-sofhyare.com 

or call u at603-In-7115 and we'll mail you a copy. 

Data Bank Associates, Inc. ARC 
From one computer platform to another, it's all the same to ARC!! ARC will 
give you the ability to compress any type of file into an ARC Library. Radica l
ly reduce pace used on your y tem while keeping files readily available. The 
ARC program is compatible with the ARC program for all U IX, AOS/VS, 
and DOS sy tem . ARC libraries can be moved to and from any machine and 
II ed, AS IS, on any other machine! 
Hardwa.re: A ViiO ,MV, LA 
Operating System: IX, AOS/ VS, DOS 

13404 Tilford Court, Suite 8 • Germantown, MD 20874-1457 
Phone: 3011540-5562 • Fax: 3011540-8105 
Internet e-mail: DBAsales@aol.com 
Contact: Ed Rosen, President 

• 
Intelligent Information Systems (lIS) RenewaFM 
Intelligent Information Sy tern (lIS) provides comprehensive sofhYare engineering services, 
to help companies realize 100% project success. lIS' Renewal™ - Method, -Tools and -
Services upport "Reduced Risk Reengineering" projects. Representative project include: 
Migration from any legacy system (ex. I FOS) to Open Client/Server and RDBMS (ex. 
Oracle7), Application of Open Tools (Oracle Developer 2000, PowerBuilder, MicroFocus, 
Visual Ba ic), Integration and implementation of Oracle based applications, Data Ware
house, Intemet/lntrane, Year 2000 resolution 
Hardware: Client/Serve Operating System: NT, U IX 
Language/Database: Oracle, Sybase, SQL Server 

4915 Prospeclus Drive, Suite C2 • Durham, C 2m3 
Conlact: Art Ingram • Phone: 919/572-0901 • Fax: 9191572-1)783 
Web site: www.renewal·iis.comlnternet e-mail: in(o@renewal·iis.com 

• . . •• 
Micro Focus 
Micro Focu i a leading provider of tools for ornoading mainframe development and main
tenance of mi ion-critical application, right izing, cross-platform development and de
ployment, and client/server computing. Micro Focus COBOL on DC-UX 5.4.3 offers the 
syntax variant for IBM OS/VS COBOL, VS COBOL II and X/Open XPG4 to upport exi t
ing mi ion critical legacy application on industry tandard platforms without requiring 
costly source-code changes. The Micro Focu product offering for DC-UX enables program
mers to rehost exi ting applications and develor new COBOL application to exploit the 
multi-proc ing performance and scalability 0 the bu iness-critical DC A ViiO, Y tern. 
Hardware: AViiO, Operating System: DC/UX Language/Database: COBOL 

2465 E. Bayshore Road • Pato Allo, CA 94303 
Phone: 415/856-4161 • Fax: 415/843-7901 • Internet e-mail: VAA@ IICROFOCUS.com 
Conlact: Vicky Allen 

Park Place International 

Park Place International i the leading third party provider of Data General computer hard
ware. Our product line i comprised of: MV Eclipse/ AViiO S Systems and all accompany
ing peripherals. Allow us to help your organization with the migration from proprietary to 
open systems by providing the following: • Free 24 hour technical support and configura
tion advice from our expert staff. • Free price comparisons on "new" generation vs "second" 
generation Open Sy tern A ViiO S. • Programs to purchase your existing equipment or take 
it on trade towards newer Data General hardware . • Competitive lea ing programs. 
• Rental / loaner equipment throughout your entire conversion. Please feel free to visit our 
web ite at: http://www.parkplaceintl.com or e-mail uat:dg@parkplaceintl.com. 

7227 Chagrin Road • Chagrin Falls, OH 44023 
Phone: 800/931-3366 • Fax: 2161247-2604 
Contact: John Warcaba, Vice President 

Transoft, Inc. AIM (Automated INFOS Migration) 

The world's #1 MV applications fast-track to Open ROBMS ClienVServer. Proven, 
automated migration of MV code and FOS data, with optional Transoft migration 
consultancy. Takes you to DG AViiO and other major U IX platforms - no rewriting, 
no retraining. TransoW unique u/SQL Client-Server also gives you day one relational 
access to your migrated FOS data and ri k-free incremental re-engineering to RDBMS 
client/server. 

1899 Powers Ferry Road, Suile 420 • AUanla, GA 30339 
Phone: 7701933-1965 • Fax: 7701933-3464 
Conlact: Frank O'Shaughnessy 

• '. . 
Transoft, Inc. OEO (Open Electronic Office) 

The fastest route from CEO to U IX and Windows office automation -with 
cabineVdrawer/folder filing in BOTH environments! OEO Mail+ - Proven, fully 
functional IX OA sy tern with special CEO compatible features including Mail, 
Calendar, Interrupt, Application Integration and Sy tern Administration. OEO File+ 
Takes you to Windows client/server OA in one imple step - without having to throw 
away your CEO document. 

1899 Powers Ferry Road, Suile 420 • AUanta, GA 30339 
Phone: 7701933-1965 • Fax: 7701933-3464 
Conlacl: Frank O'Shaughnessy 

Universal Data Cor{>oration 
DGIOpen Migration Service & EZlMail Office Automation Software 
DC/ Open i a proven methodology for migrating AOS/VS ICOBOL and COBOL applica
tions to Open Sy tern . We guarantee an expert migration of all sources, macros, sort and 
databases to U IX. Our on- ite implementation services ensure a smooth transition to the 
new platform. There are no proprietary compilers or databa es involved with any facet of 
DC/ Open. EZlMaii is a comprehensive e-mail system with document management, calen
dar scheduling, productivity tools and more. All products include a money-back guarantee 
of satisfaction. 
Hardware: All DC, U IX-based or INTEL Operating System: DC/UX, all U IX, 
Language/Database: MF COBOL, CQCS, SQL Server, C, C++, others 

123 Oxbridge Dr. • Pitt burgh, PA 15237 • Phone: 8001921-9909,412/364-9909 
F .. : 412/364-5639 • Inlernet e-mail: udcgreg@aol.com 
Conlact: Gregory A. Pavtol 

Wild Hare Computer Systems, Inc. 

Whether you use ICOBOL or VS COBOL/I FOS, Wild Hare has the tools to migrate your 
y tern to U IX, Window, and networks. Wh.ile other vendors try to lock you in with a 

proprietary file sy tern, Wild Hare gives true independence by offering everything from DC 
compatible files to relational data bases. With our ODSC interface, even client/server im
plementations won't require costly re-engineering. Converted application will run on 60 
vendor platforms and 1 operating y terns without change. Use Wild Hare to build on 
your software investment for the future. 

P.O. Box 3581 Boutder, CO 80307 • Phone: 303/530-2221 • Fax: 303/530-9637 
Inlernel e-mail: 74277.2247@compuserve.comorWildHareUS@aol.com 



SUPPORT CE TER 

Stress rules in support center work. 

by Randall S. Pearson, 
Special to DGFOCUS 

Stress! We've all experienced it
that emotional tension, the physical 
symptoms-probably in both positive 
and negative ways. To some extent, a 
degree of stress, properly managed, is 
necessary for productive daily living. 
Healthy stress management eventually 
requires release, through venting , 
conclusion, or acclimation. Telephone 
support has more than its share of 
stress. In his new book, TELE-Stress, 
Stephen Coscia provides practical 
advice on managing stress in the support 
center, but it 's advice that anyone in 
stressful situations can use. 

Telephone support involves non
stop interaction. It 's interrupt driven 
and reactive. Akin to air traffic control, 
it's a straining mental exercise to keep 
track of everything at once, especially 
given that much of the action is really 
out of your control. It happens to you 
and you must make the best of it. While 
a natural source of stress, this lively 
and challenging atmosphere is also one 
of the reasons support is an attractive 
career to many people. 

Support is an emotional labor as 
well as a mental labor. To the customer, 
you are the company, the technology 
and generally , the source of their 
misery. You must continuously avoid 
internalization of attacks and other 
unfriendly behaviors , soft sell the 
company and technology, and all the 
while solve complex technical and 
business application problems. Again, 
while many might see this as strictly 
negative , it provides one of the key 
satisfactions in the support business
the heroic recovery. 

The internal work environment 
also provides the opportunity for inter
personal conflicts. Many companies 
design incentives so that the people 
support relies on for help have a reason 
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to avoid doing so, whereas support 
has to get as much of their time as 
needed. 

Another source of stress is when 
hiring results in a poor fit between an 
individual's skills and needs and the 
demands of the position. 

Finally, support has traditionally 
been undervalued by companies. 
This results in stresses from both 
financial issues (I could be making 
more somewhere elsel, and in 
matters of internal respect (I feel 
looked down on because of my job). 

The best thing about Stephen 
Coscia's book is the specific recom
mendations he makes on how to 
prepare for, handle, and recover from 
stressful events. He reveals that train
ing habits for successful handling of 
stressful situations is possible and 
desirable both for telephone cus
tomer service professionals and for 
customers. He encourages quickly 
recognizing stressful events as they 
begin and then training minds and 
bodies to habitually form an appro
priate, rational, positive response. 

Coscia follows most of his 
precepts with one or more specific 
examples. He speaks with authority 
when he says, "Don't say 'OK' when 
customers vent," and "Use phrases 
like, 'You have a point there ' or 'I 
know what you mean. '" Material on 
handling angry customers always 
talks about venting. He warns that 
technically advanced CSRs tend to 
interrupt during venting because they 
quickly grasp the situation and are 
ready to move on to a solution
before the customer is emotionally 
ready. 

Telephone support professionals 
should self-manage for the kinds of 
stress they experience in their daily 

work. However, it doesn't always work 
out that way. Managers need to be in 
touch with their people-to be alert for 
signs of stress. Throwing things and 
loud cursing may be obvious signs of 
stress, but not all people display their 
emotions so overtly. Managers need to 
keep an eye out for some of the more 
subtle signs as well: lethargy, loss of 
sleep, illness , carelessness, uncharac
teristic behavior, and trouble staying 
focused. A key role of first-level leaders 
is to facilitate the professional develop
ment and job satisfaction of team 
members. This includes helping them 
get through stressful times and coaching 
them on how to better manage stress. 

1t1£a,JdTlR; "th.e Ilrllos"t 
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As Coscia points out, if you allow 
each stressful event you encounter to 
teach and strengthen you, you'll drive 
your stress threshold up. Combine this 
with good self-diagnostics and an 
understanding of what stress relievers 
work for you and you'll rapidly get to 
the point where you can handle most 
anything you normally encounter. 
Then you're ready to face the new and 
increased stresses of a promotion. 

If you or your associates struggle 
with angry or stressful telephone 
customer service situations, TELE
Stress has some excellent, specific 
advice for you. It 's a quick read and 
available for about $12.95 at your local 
bookstore or from Flatiron Publishing 
at 1-800-LffiRARY. t:.. 

Randall Pe arson is the support 
manager at Optika Imaging Systems, a 
global leader in integrated imaging, 
workflow, and COLD solutions. He is 
th e author of Mastering Problem 
Solving Techniques, a self-paced course 
for support professionals. He can be 
reached at rpearson@optika.com. 
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~eptember 15-18 in Orlando 
NADGUG If]] tonference 

YOU could take your pick from hundreds of computer 
conferences this year, but there's only one NADGUG 
97-the only conference designed especially for 

people who depend on Data General systems. For 24 years 
NADGUG has sponsored the premier event for Data General 
users. This year's conference puts the emphasis exactly 
where it belongs- connecting you with information, 
insights, skills, contacts, colleagues, and resources to help 
you raise your performance to the next level. 

Why You Should Attend 

From the spotlight on Data General's latest products and 
services to Disney's Innovation In Action presentation, 
NADGUG 97 offers the very best in educational and networ1<ing 
opportunities. The agenda is packed: 

Special executive address by Jim Ryan, VP, Information 
Management Group and CIO, Data General. Ryan will pro
vide real-world examples of DG's change management and 
implementation strategies. You'll hear about DG's plans and 

ideas for futures success, and, you'll learn how you can 
use these same strategies to help your business survive 
and prosper in today's turbulent envirorunent. 
<> Full Day of optional technical seminars taught by 
Data General's Education Services. 

More than 30 technical sessions with tracks for 
networking, management, migration, solutions, perfor
mance, and electronic commerce. 

Multiple opportunities for structured networking 
with colleagues. 

Hospitality suites sponsored by vendors such as 
Transoft and Diversified Computer Services. 

An exceptional opportunity to visit backstage at 
Disneyworld through Disney's Innovation In Action 
program and learn about how one of the premier orga
nizations in the world approaches the process of ap
plying promising technologies. 

NADGUG 97 is the perfect time to network with your 
colleagues and Data General staff-and Upgrade Your 
Performance! 
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NEW This Year- Ed Services Training 
Seminars 
This year you may select from a 
number of Ed Services Training Sem
inars scheduled for Monday, Septem
ber 15-included this year as part of 
your registration fee. To help you fill 
out the registration form at right 
(where you need to select 2 of the 8 
listed here). the following provides 
some information you need: 

Monday, September 15 AM Sessions 
(8:30-11 :30 am) 

1 Protecting Information Assets on 
the Web-Presented by Paul Masse, 
Ed Services 
This seminar will provide informa
tion on the limitations of firewall se
curity, the concept of application 
and user containment, and the func
tionality provided by secure operat
ing systems. 

2 TCP/IP: The Next Generation Present
ed by Mike Courtney, Ed Services 
This seminar will highlight how 
these new features will affect exist
ing TCP/IP networks and issues to 
consider when planning new net
works. 

3 An Introduction to DG/UX Presented 
by Joe Cannata, Ed Services 
The seminar will provide informa-
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tion on the basic DG/UX concepts 
and file manipulation utilities. 

4 System Performance Management 
Presented by Andy Wilkes, SEP AC 
Included in this seminar will be 
technical concepts critical to evaluat
ing system performance, utilizing the 
most effective tools for each platform 
to analyze the system, and CPU, 
memory, and disk performance on 
DG/UX, Unixware, and NT systems 
to isolate bottlenecks and improve 
performance. 

Monday, September 15 PM Sessions 
(1 :30-4:30pm) 

5 Windows NT Overview Presented by 
Mark Wlodarczyk, Ed Services 
This seminar will provide informa
tion on NT features and how they 
compare to other operating systems, 
NT's network protocols and its user 
account management schemes, and 
the current release of NT and antici
pated features of the next release. 

6 Advanced HTML Presented by Joe 
Cannata, Ed Services 
Included in this seminar is informa
tion on implementing frames and 
nested tables in HTML, locating soft
ware to create animated graphics, 
and making HTML documents more 
dynamic. 

7 Improving the Security of Standard 
DG/UX Presented by James Ebersold, 
UX Computing 
Information will be provided on man
aging shadow password files, dial-up 
access via direct connect modems, 
and identifying vulnerable system 
areas and what can be done to im
prove them 

8 The Open Market Electronic Com
merce Architecture Presented by Bill 
Carnes, Software Engineer, DG 
This seminar will include the key fea
tures and functions of the components 
of the architecture, the basic steps re
quired to create commerce-enabled 
Web content on a DG/UX system 
using Open Market's products. 

Register Now- And Save! FAX the form 
at right to 512-335-3083 
The registration form on the next page 
can be faxed back to NADGUG head
quarters and if received by August 13, 
you save $100! Your registration fee 
includes a full day of DG education 
sessions, two and a half days of tech
nical sessions, continental breakfast 
each day, two luncheons, welcome re
ceptions, and the backstage tour of 
Disney. If you need more information 
on seSSions, hotels, and discounts to 
Disney attractions and have not 
received a registration packet, call 
1-800- 253-3902 TODAY. 
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NAJ)G\)G '97 Conference Registration 

Name 

Title _______________________________________ _ 

Company _____________________________________________________ _ 

Department. _________________________________________________ Mail Stop _________________ _ 

Address 

City ________________________________________________ State _______ Zip ___________ _ 

Phone _______________________________________________ Fax ___________________________ _ 

E-Mail ______________________________________________ Member ID 

Registration Fees 
___ Early Bird Special 

(Register & pay by August 13,1997) 

____ Conference Registration 

____ Member Discount 

____ Multiple Company Discount 
(Two or more from one company, must register together) 

____ Speaker Discount 

$740 $ _-

$850 $ 

-$100 $ _-

-$25 $ 

-$100 $ 

Total $ 

Method of Payment 
____ Check Enclosed (payable to NADGUG) ____ American Express ____ Visa ____ Mastercard 
Card # Exp. Date _______________________ _ 

Signature ______________________________________________________________________________ _ 

Print name of cardholder if different from above _________________________________________________ _ 

CANCELLATION POLICY: No refunds will be given after August 27, 1997 

TRAINING SESSIONS: (Please circle preferred sessions. See schedule at left) 

AM: 1 

To Register 

• Phone: 

• Fax: 
• E-mail: 

• Web: 

• Mail: 

2 3 4 

1-800-253-3902 or 512-335-2286 

512-335-3083 

nadgug@tkp.com 

www.nadgug.org 

P.O. Box 200549, Austin, TX 78720 

PM: 5 6 7 

Reminder: To make hotel reservations, caJJ the Coronado Springs Resort directly at 407-939-1020 and mention 

the orth American Data General Users Conference to receive the special rate. Deadline is August 8, 1997. 

DGFOCUS 
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DATA STORAGE 

!!equirements For EImIr&.&'&IiIII ~ata Protection 
Through Backu~ Part 

The third part in a series examining the issues of data 

storage and access. 

by Dale Swindler, Special to DGFOCUS 

As network data grows from 50% to 100% each year, and 
companies continue to downsize their information manage
ment staff, the risk to the data assets of the enterprise increas
es. Requirements for 24x7 use of the data, coupled with pres
sures on the number of administrators available to protect it, 
create the need for ensuring that data is both available and 
protected through sophisticated network backup schemes. 

This article is the final installment of a three part series 
examining the issues and solutions relating to providing reli
able access and storage of your data. The focus is backup 
issues from a hardware perspective. I'll go through issues to 
consider when choosing tape drive and library hardware 
options available on the market today. I'll give you some 
guidelines which should help in determining whether or not 
your network bandwidth is adequate for accomplishing your 
backups across a network. 

Table 1 

You can't implement a backup plan without both software 
and hardware. Let's have a look at backup hardware. Table 1 
shows performance and capacity information on several current 
technology tape drives in the 4-7 GB (B.6-14 GB compressed) 
per tape range. Table 2 contains information on drives in the 12-
35 GB (24-70 GB compressed) per tape range. 

WillIe the information in these tables may seem straightfor
ward, making a comparison of the speed and capacity of tape 
drives is complicated by the issue of compression. Manufactur
ers are not consistent in the use of uncompressed or com
pressed capacities in their specifications. 

Compression is rated as a ratio, such as 2:1. This means 
that two megabytes of data can be compressed and written in 
the same amount of time and tape space which would hold one 
megabyte of uncompressed data. Tape compression ratios vary 
significantly and are always subject to the data being com
pressed and the algorithm being utilized by the drive. If you 
look at the Sony AIT brochure it will quote a conservative 2:1 
compression ratio. My table uses a 2.6:1 ratio because ALDC 

Backup Hardware Exabyte 8500 Exabyte 8505Xl HP-DDS2 C1533A 

compression is IBM's technology and 2.6 is the num
ber which IBM has proven in their testing and this 
number has been confirmed in independent tests. Format 8mm 8mm 

Capacity 5 GB 7GB 
(compressed) (14 GB) 
Transfer Rate 500 KBts 500 KBts 

(1 MBts) 
Throughput 1.8 GBtHr 1.8 GBtHr 

(3.6 GBtHr) 
Compression Ratio - 2:1 
File Access Time NtA NtA 
Reliability hrs 40.000 160,000 
Power Req't 15W 15W 
Cleaning Req 'd Yes Yes 

Table 2 

Sony AIT Exabyte Quantum 
Mammoth DlT-4000 

Format 8mm 8mm DlT 
Capacity 25 GB 20GB 20GB 
(compressed) (65 GB) (40GB) (40GB) 
Compression AlDC IDRC DlZ 
Transfer Rate 3 MBts 3 MBts 1.5 MBts 

(7.8 MBts) (6 MBts) (3 MBts) 
File Access Time 27 sec 55 sec 68 sec 
Reliability Hr. 200,000 200,000 80,000 
Head Life Hr. 30,000 30,000 10,000 
Power Req't 12W 15W 27W 
Cleaning Req 'd? No Yes Yes 
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4 mm 
4 GB 

(8.6 GB) 
510 KBts 

(1 .1 MBts) 
1.84 GBtHr 

(3.96 GBtHr) 
2.15:1 
40 sec 

200,000 
8.4W 
Yes 

Quantum Sony 9000 
DlT-7000 Series DDS3 

DlT 4 mm 
35 GB 12 GB 

(70 GB) (24 GB) 
DLZ DClZ 

5 MBts 1.2 MBts 
(10 MBts) (2.4 MBts) 

60 sec 45 sec 
200,000 200,000 
30,000 10,000 
37W 6.8W 
Yes Yes 

Media Types 

AIT, Bmm DLT and DDS encompass two basic 
ty- pes of media: MP (Metal Particle) technology is 
used in DLT and DDS, and AME (Advanced Metal 
Evaporated) technology is used in Mammoth and 
Sony AIT. Both media types contain a base film 
and a recording layer of magnetic (metal) material. 
The MP recording layer is composed of about 45 % 
magnetic material mixed with a binder and other 
additives, while the AME media recording layer is 
BO % to 100% magnetic material which allows 
higher recording densities . 

The AME media also contains a smooth, pro
tective diamond-like carbon coating on the record
ing surface, a lubricant, and a protective back coat
ing for greater durability. The unique features of 
the AME media give it an advantage over MP 
media in terms of the number of passes it can 
withstand without degradation. 

DLT-4000 and DLT-7000 use the same MP 
tape cartridge. The DDS3 MP tape is slightly 
longer than its predecessor in the DDS2 cartridge. 
Both the DLT and DDS lines are backward read 
compatible. 



TRADING 

W e can consult with you to ident ify possi
ble year 2000 problems in you r applications 
and/or operating system. Call for more de
tai ls and free preliminary review. 

BLTrading 
145 Webster Street 

Hanover, MA 02339 
Contact: Paul Leeber, Tech. Manager 

Phone: 617/982-9664 
Fax: 617/871 -4456 

Internet e-mail: blass@bltrading.com 

C yborg Systems ' product The Solutions 
Series/ST@ is fully year 2000 compliant. 
Cyborg Systems focuses solely on Human 
Resource Management System software 
solutions and payroll applications in com
panies with over 1,000 employees. 

Cyborg Systems, Inc. 
The Solution Series/ST® 

2 N. Riverside Plaza 
Chicago, IL 60606 

Contact: Glenn Spence, 
Director Business Development 

Phone: 312/454- 1865 Fax: 312/454-9293 
Internet e-mail: glenn_spence@cyborg.com 

I IMAGE-X l 
IMAGE-X Y2K solution involves innovative 
use of computer output to obtain clear data 
from existing applications and modifying 
data related to data fields. IMAGE-X's data 
warehousing Manager allows repopulation 
of this clear data in Oracle, SOL Servers, 
Sybase, Informix or Progress database. 

IMAGE-X, Inc. 
5765 Thornwood Dr. 

Santa Barbara, CA 93117 
Contact: Mohammed Shaikh, Chairman 

Phone: 805/964-3535 Fax: 805/683-8525 
Internet e-mail: mohammed@imagexx.com 

Intelligent Information Systems (liS) 
provides comprehensive software engi
neering services. from planning to im
plementation . in helping clients resolve 

',t,IU,.""r" ... ,,, $"".. the Year 2000 issue. liS's Renewal™ -
Method. - Tools and - Services support 

L-___ ---.J "Reduced Risk Reengineering" for Year 
2000 projects. In addition to YR2K fix. functional advan
tage may be achieved in such areas as: Migration from 
legacy system (ex. INFOS) to Open Client/Server and 
RDBMS (ex. Oracle7), Application of Open Tools (Oracle 
Developer 2000. PowerBuilder. MicroFocus. Visual Basic) . 
Integration. custom tailoring and implementation of Ora
cle based applications, Data Warehouse construction , and 
Internet/Intranet implementations. IIS's experienced and 
skilled professional staff works closely with our clients to 
ensure 100% project success in the resolution of Year 
2000 issues and achieving overall project business/tech
nology goals. 

Intelligent Information Systems, Inc. 
49 15 Prospectus Drive, Suite C2 Durham, NC 27713 

Contact: Art Ingram, VP Sales & Marketing 
Phone: 919/572-0901 Fax: 919/572-0783 

Internet e-mail: info@renewal-iis.com 
Web site: www.renewal-iis.com 
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U nidata's worldwide network of 
resellers offers hundreds of busi

ness applications tailored to the Unidata 
database. So you can embrace the future 
with technologies that build on your 
legacy application investment. Call us at 
1.800.959.1221 ext. 3114, send e-mail to 
unidata@unidatacom, or visit our web 
site at http://www.unidatacom. 
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Figure! 

Figure 2 

The AME media use and compatibility is as follows: 

• There is one AME tape cartridge specifically designed for 
the Sony AIT drive, and there is another for Exabyte's Mam
moth drive. 
• The Sony AIT drive accepts only AME media made for 
the AIT drive and will reject all other 8mm tape cartridges. 
• AME tapes written by a Sony AIT drive are write protect
ed from other 8mm drives including Mammoth. 
• Exabyte's Marnmoth product will read both AME and MP 
media but will not write to the MP media. 

It is interesting to note that Exabyte's Mammoth drive will 
actually read both AME and MP media. Exabyte deSigned 
Mammoth to read both media types so that it would be read 
compatible with existing MP 8mm tapes. This compatibility 
goal forced special read/write head material design require
ments and necessitates special cleaning practices by the user. 
For exanlple, if an MP tape is read by the Mammoth drive, the 
drive will not accept another tape Wltil a cleaning cartridge 
has been used. Cleaning is required because the MP media 
binder chemistry is more prone to leave debris on the head 

26 AUGUST 1997 



History 
Corporations around the world trust 
Datatek, Inc. to complete today's 
migration projects and provide tomor
row's new technology. The technical 
expertise of Datatek's team of infor
mation management professionals is 
unparalleled in the industry. Where 
other vendors have failed to complete 
a migration, Datatek has been there 
to finish the project. 

Why Datatek? 
We have the Products, Tools, 
Strategy, and Experience to 
get the migration job 
done today and to 
assist you in 
meeting your 
needs for the 
future. 

Strateev 
With the Datatek prod
ucts and migration tools, you can 
realize the cost benefits of open sys
tems today, rather than months or 
years from now. Since your applica
tion does not change, you retain the 
investment in your application, at both 
the programmer and user levels. With 
Datatek products you can move your 
entire application immediately, or 
using Datatek connectivity products 
you can transition to open systems by 
moving part of your application and 
users, or some of your databases, to 
UNIX systems. Then you can move 
other pieces as you desire. This evo
lutionary strategy allows you to move 
to the more modern technology over 
time, rather than having to sit still dur
ing a lengthy re-engineering process. 

Experience 
Datatek's team of professionals has 
experience in the development and 
management of Data General prod
ucts, including CEO, VS/COBOL, 
INFOS, DG/SOL, TPMS, DBMS, 
DG/UX, and AOSNS, among others. 
This firsthand experience enables the 
Datatek team to handle any DG 
user's migration needs. Datatek is 
known by their existing customers for 
providing superior products and 
extremely responsive support. 

Products 
The following products, fully devel
oped and supported by Datatek, can 
assist DG users in the move to open 
systems. Continued product enhance
ments and new product development 
will keep users apace with the 
demands of a dynamic business envi
ronment. 
TBAMTM 
Highly reliable, high performance 
INFOS replacement 
TBAM·Net™ 
ClienVserver product to interconnect 
MV, AV and/or PC for INFOS and 
TBAM 

OpenJTBAMTM 
High performance, fully recoverable 
data manager compatible with 
XlOPEN ISAM 
Datatek/SQLTM 
Relational data manager 100% com
patible with DG/SOL 
Datatek/SQL.Net™ 
ClienVserver product to interconnect 
MV, AV and/or PC for DG/SOL and 
DatatekiSOL 
Intuitive Office ™ 
Integrated office automation for the 
character terminal environment; virtu

ally keystroke 
compatible with 

CEO 
IO.Connection ™ 

PC GUI connectivity to 
Intuitive Office 

IO·Write™ 
Word processor 1 00% com-

patible with CEOWrite 
SAIDTM 
Text editor for open systems; virtually 
keystroke compatible with DG/SED; 
an alternative to vi 
And MORE ... 

VA TA TEK 
1·800·536·4TEK 
PO Box 12885 
Research Triangle Park, Ne, USA 27709 
910-364-5240 Telephone 
910-364-4992 Fax 
email: dalalek@dg-rtp.dg.com 
All trademarks belong to their respective holders. 
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and in the tape path. 
This raises a question as to 

how many times a Mammoth 
drive can read an MP tape with
out suffering permanent damage. 
The implications here are even 
more unappealing with respect 
to tape libraries in which tapes 
are read many times. It is per
haps more realistic for Mammoth 
users to transition to the AME 
media and avoid the implica
tions of using MP media. 

Choosing a Tape Ubrary 

When choosing a tape li Figure 3 

brary, the first factor which will 
quickly narrow your search is the inher
ent tape drive technology. If you have 
chosen to use DLT tapes then obviously 
a 4mm or 8mm tape library won't do. 
With the type of tape drive in the library 
decided, you next need to look at the 
throughput of combined drives and 
whether or not that meets your through
put requirements. If you choose 4mm 
DDS2 technology and want to achieve 
4MB/sec combined throughput, then 
you are going to need at least 4 tape dri
ves. This refines your library search even 
more quickly because there are not a lot 
of 4mm tape libraries which can accom
modate 4 tape drives. 

With the number of drives deter
mined, the next issue would be the num
ber of tape positions or slots. Let's as
sume that you do full backups to 4 tapes 
and you wish to keep 2 sets of full back
ups in the library. Next plan for incre
mentals 4 days a week to one tape each 
day, for two weeks. Now you are up to 
16 tapes resident in the library. 
But this doesn't take care of 
everything for automated back
ups. You need to plan on room 
for database backups, a clean
ing cartridge, and a supply of at 
least four blank tapes, which 
means you are up to needing 
the capacity of at least 22 tapes 
in your library. 

now than to have to upgrade or replace 
the unit a year from now. Additionally 
it seems that 99% of the problems with 
tape libraries are with the tape drives 
themselves. Why not start with an extra 
tape drive available for failure situa
tions? 

The footprint or mounting options 
of the tape library may be serious con
siderations for your site. Some libraries 
are wonderful if you need a big impres
sive piece of equipment for visitors to 
view through the window to the com
puter room. Others fit neatly and incon
spicuously into a few inches of standard 
rack mount cabinetry. 

When comparing their products, 
manufacturers love to quote "Cost per 
Gigabyte" numbers that assume ev~ry 
tape is filled to its maximum capaCIty. 
This would make two libraries, one 
which holds 20 tapes of 10 Gigabytes 
each and one which holds 40 tapes of 5 
Gigabytes each, appear as an easy dol-

What about future expan
sion? A year from now the 4 
tape drives and 22 slot tape 
capacity may not be big 
enough. My experience is that 
it is much better to size a li
brary with some extra capacity Figure 4 
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lars per gigabyte comparison. 
However, from another angle, if 
you never put more than 3 or 4 gi
gabytes of data on a tape, you 
would be wasting half of your ca
pacity. In this case the 40 tape li
brary would be a better buy. 

Figure 1 shows capacities of com
parable 4-drive tape libraries with 
less tllan 60 slots available on the 
market today. Library native ca
pacities vary due to the number of 
cartridges used in each library. 
• The Spectra 10000S uses the 
Sony AIT (SDX-300C) drive 
• The EXB-440 uses the Exabyte 
Mammoth (EXB-8900). 
• Breece Hill, Odetics, ADIC and 

Storage Tek use the DLT-4000 (the DLT-
7000 is not yet widely available). 
• Sony AIT per tape capacity is 25 
Gig native and 65 Gig with ALDC 2.6:1 
compression. 
• DLT-4000 per tape capacity is 20 
Gig native and 40 Gig with DLZ 2:1 
compression. 
• Manmloili per tape capacity is 20 
Gig native and 40 Gig wiili IDRC 2:1 
compression. 

Figure 2 shows the performance of 
comparable 4-drive tape libraries avail
able on the market today. 
• Sony AIT data transfer rate is 
3MB/sec native and 7.8MB/sec with 
ALDC 2.6:1 compression. 
• DL T -4000 data transfer rate is 
1.5MB/sec native and 3MB/sec with 
LZW 2:1 compression. 
• Mammoth data transfer rate is 
3MB/sec native and 6MB/sec with 
IDRC 2:1 compression. 

Figure 3 is the notorious dollars 
per gigabyte comparison. Once 
again comparisons were made to 4 
drive tape libraries available 
today. Domestic list price divided 
by total native capacity was used 
to obtain the figures. These figures 
are helpful but you also need to 
evaluate the library's number of 
slots and the capacity per tape to 
make sure you've picked ilie best 
solution for your environment. 

Planning for Network 
Performance 

Like so many iliings in this world, 
you get what you pay for. Band-
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width is a way to measure the speed of 
the network your computers use to 
communicate. As Figure 4 represents, 
higher bandwidth, or more speed, costs 
more but can potentially reduce the 
amount of time needed to perform your 
backups. 

There are two general performance 
classes of networks which are widely in 
use today: 10 megabit and 100 megabit. 
These may both seem to represent "fast" 
speeds but there are several reasons 
why these numbers need some realistic 
interpretation. 

First of all, network performance is 
one of the few areas where speed or ca
pacity is measured in bits instead of 
bytes. This immediately lowers the per
ceived capacity as you realize that 10 
megabit becomes 1.25 megabyte. 

When two people talk at the same 
time, you typically have to stop and 
have each person start over, taking their 
own turn. Network performance is simi
larly effected, commonly known as 
packet collisions. 

The last confusion with network 
capacity is that, again, hardware manu
facturers are not consistent in how they 
rate their devices. Therefore, Figure 5 
gives the 10 megabit network speed 
equivalencies in Kbytes/sec, Mbytes/
min and Gbytes/hour. 

Networking costs vary widely 
from vendor to vendor. I will go over 
the numbers I use in estimating the 
number of GB/hour you can expect to 
see in some of the more common net
working environments. 

Today's corporations and their 
backup needs are requiring greater net
work bandwidth which has led to the 

Figure 6 

popularity of 100 Mbit networks. Figure 
6 gives performance numbers for these 
faster networks. You might notice that 
packet collisions don't take as big a bite 
out of these faster networks. Being one 
who is constantly harassed about talking 
slow, I can only similarly speculate that 
people who talk fast don't have to stop 
and start over as often! 

More Throughput Issues 

There are two more areas where you 
need to consider the throughput as you 
plan for network backups: The SCSI bus 
and the cpu. 

The SCSI bus is the data path that 
connects the computer to the tape drive 
or tape library. Figure 7 outlines the 
maximum allowable bus lengths for 
SCSI as well as the speed of Narrow and 
Wide SCSI. Be sure that your tape drive 
or library is compatible with the SCSI 
controller in your computer. 

Lastly, a high speed network with 
several Fast Wide SCSI tape drives may 

/~ f)Cf)! controller!' 

• Single end versus Differential SCSI 
+ Single-ended SCSI. 6 meters 

Differential SCSI. 25 meters 

• Fast Narrow 
• 10 Mbytciscc 

• Fasl Wide 
• 20 Mb)1~ iSCC 

Figure 7 

be wasted if your computer doesn't have 
the muscle to drive the data through 
your favorite backup software. The better 
software vendors will provide a way to 
measure the throughput of their software 
on your server and across your network. 
If not, you can at least get some idea of 
your system's capability with a simple 
tar to Idev/null using data on local and 
remote file systems. 

Tum out the Lights! 

A good backup implementation will 
allow you to go home at a reasonable 
time, turn out the lights and know that 
your data is being protected. In that same 
spirit, it is time to bring this series on au
tomated backups to a close. My thanks 
go out to the backup vendors who have 
supplied information to me for these ar
ticles and especially those who have al
lowed me to pick their brains and ex
ploit their genius. 

Finally here is a list of reminders: 
• Determine potential throughput bot
tlenecks 
• Size each point in the backup flow 
with enough throughput capacity 
• Don't underestimate the need for 
automation 
• Choose technology with a future 6 

Dale Swindler is a Systems Integra
tion Engineer at EAGLE Software and 
has worked with providing integrated 
backup solutions. He can be contacted 
at 913-823-7260 or http://www.eagle
soft. com. 
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FILE ACCESS 

Keeping the Bad uys Out 
~ 

Security for DG/UX with C2 and 82. 

by Tom Gutnick, Special to DGFOCUS 

L
ast month's article examined security features which 
apply to all DG/UX systems. This article focuses on ad
vanced features that are available with the cz and BZ op

tions which provide significant increases in security. 

Controlling Authorization 

Both the CZ and BZ DG/UX options include something 
called a reference monitor. A reference monitor was defined in 
1972 by Jim Anderson as "an abstract machine which enforces 
the authorized access relationships between subjects and 
objects of a system." In other words, it mediates each reference 
to data or programs by any user, validating each reference 
against a list of authorized types of reference for that user. By 
definition, a reference monitor must be tamperproof, must be 
always invoked, and must be small enough for assurance of its 
correctness. There is a single DG/UX reference monitor in both 
the CZ and BZ options, used by both kernel and user compo
nents of the Trusted Computing Base. 

Bestowing Access 

The discretionary access controls (DAC) in both the CZ 
and BZ options allow the owner of a file to grant or deny 
access to other users. DAC extends the standard Unix permis
sion-bit mechanism for finer granularity. Through the use of 
Access Control Lists (ACLs) it is possible to specify access 
rights for specific users or groups. The format used conforms to 

Figure 1: MAC Examples 
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the POSIX 1003.6 standard, with extensions. 
A DG/UX ACL includes the standard permissions found 

in generic Unix implementations. In fact, an ACL which in
cludes only the standard permissions is called a minimum 
ACL. By contrast, an ACL which includes any named users or 
groups is called an extended ACL. One implication of this ap
proach is that when installing CZ or BZ on an existing system, 
it isn't necessary to lay down ACLs on all the files-they al
ready have ACLs by virtue of the file permissions already 
stored in the inodes. 

Here is an example of an extended ACL: 

U:: lWX,g::lWX,o::r-,g:mkrg:r-x,u:mruy:lWX,u:rom:-

The first portion is the minimum ACL, corresponding to 
standard permission bits of rwxrwxr-(owner has full permis
sions, group members have full permissions, and everybody 
else has only read permission). But then we've said that any 
user belonging to the mktg group has read and execute permis
sions. User mary, even though not belonging to any special 
group, has full permissions. And any user with the misfortune 
of having userid tom has no permissions whatsoever. Thus, 
ACLs give you a degree of control that you simply can 't 
achieve any other way. 

Full details on ACLs can be found in the on-line manual 
pages for the setacl and getacl commands. If you're working 
with ACLs, you may find it handy to know how they're evalu
ated in determining file access. All checks are based on effec
tive IDs (EUID, EGID). If the user is the owner of the file, use 
the permissions specified in the user object (u::<permissions». 

Every user logging in specifies or receives 0 label based on his or her ac

count setlings. This label determines the user's access to files on the system. 

In this case, the subject label is Secret (SALES, MKTG). For this example, 

the system supports increasing sensitivity labels of Confidential, Secret, and 

TopSecret. For file # 1, the subject label does not "dominate" the file's 

label, since the object's sensitivity (TopSecret) is higher than the user's sen

sitivity (Secret). The user can neither read nor write to the file. For file #2, 
the subject label does dominate the object label, ond the object label also 

dominates the subject label, a "write equal" situation. The user may read 

from the file and write to it. For file #3 , the subject label dominates the ob

ject label, but the object label does not dominate the subject label, a 

"read down" situation. The user may read from the file. For file #4, the sub

ject label does not dominate the object label. Although the user's sensitivity 
is higher than the sensitivity of the file (Confidential). the user's label does 

not include the ACCTG group, so the user has no access to the file. File 
#5 is a new file created by this user. The file automatically gets the same 

label as the subject's label. This can be changed only by a user with ap

propriate administrative privilege. 



Otherwise, if the user's name is speci
fied in the extended ACL, "AND" to
gether that user 's permissions 
(u:<userid>:<permissions» with the 
file 's mask object (m::<permissions». 
Otherwise, if the user belongs to the 
file 's group or any group specified in the 
extended ACL, "OR" together all the rel
evant group permissions, and then 
"AND" the result with the mask object. 
Otherwise, apply the permissions speci
fied for "other" (o::<permissions». 

It turns out that there are actually 
two kinds of ACLs: An access ACL, 
which governs access permissions to a 
file , and a default ACL, which can be 
applied to a directory. The default ACL 
determines the ACL of any new files 
created in that directory; it also deter
mines the default ACL of any new direc
tories created under that directory. As 
you may well imagine, this capability 
helps ensure the propagation of your 
site security policy. 

Managing DAC 

The rules for managing DAC are 
straight-forward. To manage DAC on a 
file requires that a user be the owner of 
the file or that the user possess "appro
priate privilege." (On a C2 system, pos
sessing appropriate privilege simply 
means that the user has successfully 
switched username, via the su com
mand, to root. On a B2 system, it means 
that the user has assumed an adminis
trative role that possesses the various 
DAC override capabilities.) The various 
commands from generic DG/UX for 
managing files are compatible
chmodO, chownO, chgrpO, statO and 
creatO all still possess the same behav
ior. And as long as you stick with mini
mum ACLs, they are all you need. But if 
you start using extended ACLs, you'll be 
using the setaclO and getaclO commands 
or system calls. 

System Security 

Mandatory Access Control (MAC) 
is a feature which provides a significant 
added measure of security. Whereas 
DAC leaves decisions about file access 
to the owners of those files , MAC en
sures that certain aspects of access to in-
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formation are totally under control of 
the system security policy. MAC is 
found in the DG/UX B2 Security Op
tion. 

Underlying MAC is the concept of 
labels. Every subject (essentially every 
user process) has a clearance label, and 
every object (essentially every file on 
the system) has a sensitivity label. Data 
General's implementation of MAC la
bels conforms to POSIX standard 
1003.6, with extensions. A MAC label, 
whether for a subject or an object, has 
two components: Classification and 
category. 

Classification is a hierarchical sen
sitivity level. An example of a hierar
chy for a defense agency might be Un
restricted -Confiden tial-Secret -TopSe
cret. In fact, the system just stores an 
integer (between 1 and 254), and the 
system administrator can create aliases 
to meet the site's needs. In the case of 
Cybershield Secure Internet Software, 
a hierarchy of Public-Internet-Propri
etary is used. 

Category is a non-hierarchical 
field , typically a group identifier. 
Again, the system stores the category 
as a number (between 1 and 1,023), 
although a site would define its own 
aliases . Examples include Payroll , 
Marketing, Janitorial. An example of a 
MAC label might be PROPRI
ET ARY:(MKTG,PA YROLL) 

The B2 Security Option 's policy 
for MAC is "read-down, write-equal." 
Thus, in order to read a file, the user's 
subject label must dominate the file 's 
object label. That is, the user's classifi
cation must be at least as high as the 
file 's classification, and the subject 
label must include all categories in the 
file 's label. In order to write to a file, 
the subject label must dominate the ob
ject label and the object label must 
dominate the subject label-in other 
words , the labels must be the same. 
And if a user creates a file, the file will 
be given an object label that is equal to 
the user's clearance-and downgrad
ing the sensitivity of the file would re
quire special privilege. (This is why it's 
called Mandatory!) Figure 1 on page 30 
shows examples of the various opera
tions. (Assuming that a user has the 
necessary MAC access to a file, he or 
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Figure 2: Process MAC lattice 

! Administrative 
PlocesS ~ _ MAC label 

~ User -
PlocesS ~ = Rangehl~ 

MAC label 

- Range low 

SoIIN.,. V' I us proteeti( 

1 

she would still need DAC access as 
well. The one doesn't override the 
other.} 

An important implementation de
tail is the implicit MAC label. The 
idea is that many related files in a di
rectory hierarchy typically share a 
common label. Rather than giving 
every file on the system an explicit 
label, we rely on implicit labels. If a 
file doesn't have an explicit label, it is 
given an implicit label that is equal to 
the label of the parent directory. If 
that directory doesn't have an explicit 
label, then it has an implicit label 
equal to the label of its parent directo
ry, and so on, up to the root directory 
of the file system. The only times that 
an explicit label is needed are when a 
file's label is different from the label 
of its parent directory or, in the case 
of the root, of a file system. This ap
proach has the benefits of reducing 
processing overhead, directory disk 
storage requirements, and administra
tive burden. 

Not only does the B2 implementa
tion of MAC help enforce a site's secu
rity policy, but it also helps protect 
the system itself. Figure 2 above 
shows what is called the Process MAC 
lattice. Executables (programs and 
shell scripts) are stored in the lowest 
region, while user processes run in a 
higher region. The system policy of 
"Read-down , Write-equal" ensures 
that user processes cannot modify any 
executables-meaning that viruses are 
simply unable to infect the system. 
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The MAC lattice is divided into three areas. 

User processes run in Ule User area Software is typically installed in 
the Virus Protection area User processes have labels which dominate 
the labels of the executables located in the VP area, so users are 
always able to read and execute the software (subject, of course, to 
D AC restrictions), but are never able to modify them . 

To be able to install or modify any fi les in the VP area requires that a 
process have a label in the Administrative area This is only possible 
if the process possesses appropriate administrative privilege. 

VP_HI 
VP_DATA 
VP _ EXECUTABLE 
VP_LOW 

Whereas most anti-virus software re
lies on recognizing known viruses 
(meaning that a system is vulnerable 
to any new unidentified viruses), this 
approach relies on prevention instead 
of detection, so it can't be subverted. 
Installation of software in the virus 
protection region can only be done 
by processes running in the highest 
region-which requires special privi
lege. (It's worth mentioning that there 
has never been a report of a DG/UX 
virus, but that doesn't stop us from 
being paranoid.) 

The B2 Security Option has yet 
another form of file protection, called 
Capability Access Control (CAC). But 
that's too involved to discuss here, so 
we'll save it for a future article. 

Catching the Culprit 

The three aspects of a security 
program are Prevention (of compro
mises of system availability, integrity, 
and confidentiality), Detection, and 
Recovery. DAC and MAC provide 
prevention, but since people make 
mistakes (both the people administer
ing systems and the people writing 
the software), detection is also essen
tial. Unfortunately, little useful audit
ing is done under generic Unix im
plementations, unless built into the 
applications. The DG/UX C2 and B2 
options have a very powerful audit 
capability built into the reference 
monitor. Please refer to my articles, 
"Who Did What to Whom?" in the 

May and June 1995 issues of DG 
Focus, to get all the details. 

Enforcing security 

To have an effective security pro
gram for your computer systems, a site 
security policy is essential. (Running a 
site without a policy is like getting into 
a car without knowing your destina
tion. Data General's Professional Ser
vices can help you develop a security 
policy.) The file access controls help 
you enforce that policy. My view is 
that every site running production 
needs at least the C2 option, and 
preferably the B2 option-consider the 
cost to your organization of a security 
breach, and you'll see that it's an easy 
decision to buy more security. But no 
matter which way you go, diligent at
tention to security administration is re
quired. And if eternal vigilance is the 
price of liberty, it is also the price for 
secure computer systems! t::. 

Tom Gutnick has over two decades of 
experience in the computer industry, 
and is currently a Systems Engineering 
Consultant in Data General's Internet 
Commerce Business Unit, specializing 
in system security issues. He can be 
reached at Data General Corporation, 
7927 Jones Branch Drive, Suite 200, 
McLean, Virginia 22102; telephone 
703.827.9669; e-mail Tom_Gutnick 
@dg.com. 
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