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VISUAL CYBERQUERY. 
THE BFSf REIJQRT WRITER 

BY ANY CRiTERIA. 
Visual Cyberquery (VCQ), The New Report Writer From 

Cybersdence, Is Indisputably The Best. Here's Why. 

C YBERSCIE CE Corporation, developers of CQCS, the preferred 4GL for 
DG, announces a revolutionary new concept in report writers. Visual 
Cyberquery (VCQ) is not one but a family of reporting software products 

designed to allow any user to create and share query applications and data using 
an interface appropriate to their needs and experience. 

o POWERFUL fUNOIONALITY FOR ALL YOUR USERS. 
ew and infrequent users start with VCQ Level 1. It's menu-driven interface is easy to 

use and provides instantaneous help all the way. Using VCQ as an intelligent text 
editor, its report specification language offers increasing power and functionality 
from Level I, through Level II (Intermediate), to Level III (Advanced) so that 
experienced users can create the most sophisticated reports. Uniquely, VCQ caters 
to the entire user spectrum with just one product to license, learn and support. 

@ DESIGN REPORTS IN A fRACTION OF THE TIME. 
You can create reports up to 100 times faster using VCQ rather than COBOL. 

@) OUTSTANDING RUN TIME PERFORMANCE. 
VCQ can process thousands of database records per second. A report that takes 5 
minutes to run in VCQ may take an hour or more to run with other products. 

o IT'S PART OF cacs, THE LEADING 4GL. 
Using the comprehensive application development environment provided by 
CQCS, end-users and MIS professionals can work together to create even the most 
sophisticated applications 10 to 40 times faster than using 3GLs such as COBOL. 

o DATABASE AND ENVIRONMENT INDEPENDENT. 
CQCS is the only 4GL that provides simultaneous support for all of DG's most 
popular databases, induding INFOS, ICOBOL, BBASIC and DG/SQL. Naturally, 
support for DEC's Rdb and RMS, Informix., ORACLE and many more strategic 
databases is also available. VCQ is 100% compatible across Data General AOS/VS 
and AVilO ,DEC VAX/VMS, strategic UNIX platforms, MS DOS, and PC networks. 
You can retrofit quickly and easily to existing applications or combine relational 
and non-relational data in the same reports. 

CD IT'S THE ONLY REPORT WRITER YOU'LL MR NEED, NOW OR IN THE fUTURE. 
o other product protects your investment AND maximizes your return on 

investment like VCQ. It extends the life of your computer systems, making it the 
best investment you've made since the day you bought your computer. 

o P 0 A T ION 

t U • . , call 03·745·3900. In Australia, call 02-413-4666. In the U.K., call 0992· 441111. Productivity with Performance 
'. 1 , Cybersdence Corpo .. llon. All rights reserved.Cybersdence. CQCS. Cyberquery. Vilual Cyberquery. and veQ are 

rsdence Corporation. All other hardware/software uade names are trademarks and/or servlcemarks of their respective manu(ad'urers. 
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Right now, this man's 

faxing a proposal to 50 clients. 

While he's teeing off with 3 new prospects. 

Consider the RUSH Computer Fax System as a profitable way to multiply 
your talents. It lets you fax documents directly - automatically - from your 

RUSH " 
The Computer Fax System. 

MY terminal. + No 
printouts or hard copy needed. 

No trips to the fax machine. 
No wasted time waiting for your 

tum. No more dialing. No more busy-signals. No more finger-drumming or 

ho-humming while waiting to get through. + Faxing is done with the 
stroke of a key from your computer terminal. Which means that you spend 

les time on "Well, I can' t put it off any longer" tasks - and more time on the 
more important things. Like communicating 

with clients and customers. Generating new 
business. And creative planning. + RUSH 
also improves office efficiency. And since 

RUSH eliminates scanning, the quality of your 

faxes is greatly enhanced. 

It's worth a call: 1-800-477-5432 

Eagle Software, Inc. 123 Indiana P.O. Box 16 Salina, KS 67402-0016 
Phone (9 13)823-7257 FAX (9 13)823-61 85 

RUSH is a trademark of Concept Automation, Inc. 

EAGLE 
SOFTWARE, INC. 
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Satisfy your hunger 
for more 
productivity ... for less! 
PCs. Workstations. Even mainframes. You've spent 
millions to give everyone in your company 
some kind of computer. And productivity still keeps 
going down! Now what? Do you scrap everything 
and start over? Or do you call Data General to finally 
profit from your expensive computers? 
Our AViiON System- mainframe power that fits 
in a pizza box-can quickly and affordably increase 
productivity for much lower costs. With an AViiON 
server and software, your PCs, Macs, terminals, 
workstations and networks- whether you have 10, 
100, 1,000 or more- can work together as a team. 
And with a starting price of under $100,000 you'll 
save $4 million or more compared to a huge 
mainframe's price. Finally, you can enjoy all the 
productivity you were promised from computers. 
And it's as easy as ordering pizza. 

Call 1-SOO-DATA GEN 

Data General 

The AViiON System. 
rAr;DON/&f3 ~~e power that 
~ fits m a pIZza box. 

,,.~ 

Data General 
Life just got 
a whole lot easier! 

AViiON is a trademark of Data General. 
Mac is a registered trademark of Apple Computer. 
<0 1991 Data General 
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EDITOR'S NOTE --------------------------------------------------------------------------

It's easy to be green 
by Robin Perry· Focus staff 

From my second story office window I can see the green fuzz on 
trees beginning to bud in the neighborhood acros the freeway. 
We've finally gotten a break from all the rain, and today is one of 
those warm, bright spring days when I yearn to be outside 
enjoying nature. 

For most of my life, I took nature for granted. I a sumed that 
beautiful clear days like this would always come along; that 
nature would provide more sunny days than unpleasant one . I 
tend to have that outlook on life in general. However, in recent 
years I became aware of how my way of life is harmful to the 
environment. It doesn't make sense for me to destroy what I love. 
I realized that nature provide more than per onal pleasure; the 
Earth' natural re ource are the very lifeblood of all creations on 
this planet. Loving nature is not enough; it's time for action. 

Today these statement seem obviou , even sappy. But I admit, 
I u ed to drink out of styrofoam cup ! I used to throwaway gla 
and aluminum! But I was shamed into changing my way . Only 
three years ago, here at Focus, we did not have a recycling 
program. We all felt a little guilty, because a publi hers we u e a 
lot of paper. The idea often came up at taff meeting , but no one 
volunteered their time to find out how we could do it. Then a 
recent college graduate joined our taff. She sized up the ituation 
pretty quickly (a bunch of self-indulgent baby boomers getting 
too et in our ways). 

Yes, dear readers, she shamed u all. She had the malle t office, 
yet put cardboard boxes in her space, collected and orted paper: 
white, colored, and computer. When he became dwarfed by the 
paper mountains, she would bag them and take our former tra h 
to a local recycling center. She taught us how easy it is to make a 
difference in the environment. You just have to take that first tep. 

Now we have recycling bins for aluminum, gla , and four 

kinds of paper. A local recycling company picks up the paper. We 
take turn taking the other recyclable . In tead of paper or 
styrofoam cups, we u e our own coffeecup . My children ort the 
trash at home. I cringe at the thought of throwing a glass jar in the 
garbage. (They ay reformed inners make the be t fanatic .) 

Taking a larger look at our busine , we know that the publi h
ing industry i a ource of pollution, a well as a major consumer 
of paper. Our printer keep u up to date on the po ibility of 
printing this magazine on recycled paper, and/ or using water
based ink . (The petroleum-based inks and glossy coatings u ed 
in publishing are toxic.) At thi time, it i not fea ible for Focus to 
u e either of these two option for printing th magazine (al
though we have u ed recycl d paper succe sfully for in ert and 
pecial mailing ). Recycled paperi aboutl0percentmoreexpen
ive, and we are not yet sati fied with it quality and availability. 

The arne i true for water-ba ed ink . 
Now that we at FoCl/s (and you at your home and work, I 

a ume) are on our collective way to b coming cleaner and Ie 
wasteful world citizens, we thought it would be timely to look at 
orne of the way the computer indu try i helping our nviron

ment. Specifically, we looked at two government agencie (the 
USGS and the EPA) that u e Data General Aviion y tern to 
gather and interpret data, build model ,and monitor the environ
ment (page 6). Then we wondered, how are the product of th 
computer indu try recycled? Many way , it turn out. U ed 
computer are resold to other users; defunct y terns are canni
balized for part; preciou metal are extracted from computer 
gut (page 10). 

It i getting ea ier to be gr en. 
Thi i my last editor' note for Focus. I am moving on to other 

project here at Turnkey Publi hing and leaving my editor's p n 
in the capable hand of Doug John on. Forovera year now, Doug 
ha served a the a i tant editor. He i an accompli hed writer 
and killful editor, and he is enthu ia tic about FOCI/s. I know he' ll 
enjoy the job. I have. Thank to all who mak it po ible. 

EXEcunvE MESSAGE ~~~~~~~~~~~~~~~~~ 

How much money? A lot of money 
by Steve Pounds · NADGUG Treasurer 

NADGUG i financially stable! 
Those are four important word that under core the vibrancy 

of our group. A you are all aware, any organization, regardle 
of how great their cause, has to have money in order to urvive. 
Serving in my first year of a two-year term a treasurer, this i all 
very important. 

Most people don' t realize how much money it take to run an 
organization like ours. The conference, thi magazine, and mem
ber ervices (like the member hip directory) all co t a lot of 
money. Thank to a great deal of work done by many different 
people, we are succe sful at maintaining our financial stability. 

In addition to all the great people within NADGUG that make 
it all happen, two other organizations mu t al 0 be mentioned. 
One i Data General it elf. They have been strong upporter of 
our u ers group, both financially and otherwi e. I hesitate to 

4 

mention name b cau e it' ea y to leav some out, but four Data 
General peopl come immediately to mind: Ron Skat s, Pr si
dent; Steve Baxter, VP Corporate Marketing; Gerri Rebello, 
Cu tomer Programs Manager; and D bra Bedro ian, DG Coor
dinatorfor NADGUG. Anotherorganization thatd rv cr dit 
forourfinancial ucce i Danieli &O' K efe A ociate, Inc., our 
management firm . They have done a great job in managing our 
expen e and developing member hip. 

I know it's till ix months until we arriv in Kansa City for 
Conference '92, but if it i anything like Denver and Conf r nce 
'91, it will be a great ucce s. We had 39 tate repre ented in 
Denver, not to mention th Di trict of Columbia, and att nd 
from 16 other countrie . 

I hope to you in KC! 

April 1992 
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Compatible Memory 
now available for the 

AV4600 & AV4300 
at a fraction of the OEM price. 

Our model number 00S-4600 is the newest member of a 
world renowned , quality memory product line. Offered 
exclusively by Digital Data Systems, Inc. , the 00S-4600 is 
available in 8MB and 32MB capacities. 

Purchase your new computer with minimum memory 
and let us show you how to save money with your 
initial requ irement as well a s fu ture expansion 
needs . 
Our OG compatible products include memory for traditional 
MV computers thru models for the lates t AViiON systems 
including the AV5000j6000. Hard dIive sub-systems and 
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~u 
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DATA 
SYSTE S, Inc. 

SUeee 1976 

1-800-762-781 J 
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FAX: 305-581-1325 

Circle 17 on reader service card . 

SYSGEN DATA Ltd. 
MARKETING 

~. Data General ~~:':~II~ftwORLDWIDE 
MV 15000 MOD 10. 8MB ............................. $9.850 TCB-8 and 16 .................................................. $200 
MV 15000 MOD 10. CPU Board .................... 4.995 MCP 1 wlTCB ................................................ 1.200 
MV 15000 MID Board .................................... 2.250 LAC 12 .............................................................. 500 
MV 15000 MOD 20 CPU W/FIt. Pt ............... 13.750 DG 70MB Drive (2000 Format) ......................... 400 
MV 2000 4MB. Flpy ....................................... 1.800 DG 160 MB Disk ............................................... 995 
MV 20000 Model 2 Upgrade .......................... 8.500 4327 B300 ......................................................... 600 
MV 15000/20000 Floating Point ..................... 2.500 Genicom 3320/3318 Printers ............................ 250 
6239 SIS 592MB ............................................ 2.850 Zetaco BMX2 .................................................... 650 
4307H Tape Drive/Complete Parts ................ 1.500 32 MB Memory (MV 20000 Style) .......... ........ 9.000 
MV 2500. 322MB Drive.Tape ......................... 8.995 16MB Memory (MV 15000 style) ................... 3.750 
CSS w/3x 322MB Disk. Tape SIS .................. 9.500 6236 S/S .... 1.250 0210 .................................. 150 
WIOC (MV 10000) ............................................ 750 0460 ............. 215 0410 .................................. 195 
LAN BOARD (15OOO Style) ............................ 2.850 0411 ............. 225 0211 .................................. 175 
LAN BOARD (2000 Style) ................................. 750 0214 ............. 175 0215 .................................. 225 
MV4& 10 Memory2MB ................................... 450 D216New ..... 365 0412 .................................. 325 
LAC 32 ........................................................... 2.750 DG Walkabout ................................................... 295 
lAC 16 (RS 232) wlTCB 16 ........ .................... 1.200 Dataram 16MB (MV 15000) ........................... 2.500 
lAC 16 (RS 422) ............................................. 1.200 8MB Memory MV 20000 Style ....................... 1.500 
lAC 8-2 .............................................................. 950 DG 6321 Printer wi Sheet Feeder ..................... 195 

SYSGEN DG6321 Printer .... .. ............. . $195 MV20000MODilBoard .... $7.850 
SPECIAL IlCBoard4532-A ................ 2.850 Motorola Delta 8000 ............ CAll 

'.UmhtMI BUY • SELL • TRADE • LEASE Authorized 
WordPerfect AUntOAlZeO OISlRI8U1OA 

selP 
PRICING SUBJECT TO CHANGE WITHOUT NOTICE 

ALL EQUIPMENT SOLD IS WARRANTED FOR 30 DAYS Motorola VAR 

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

Circle 36 on reader service card. 

FoCl/S 5 



Focus ON: THE ENVIRONMENT ______________ _ 

6 

Environmental 
snapshots 

F rom cleaning up toxic dumps to researching groundwater in 
SYNOPSIS I 

Texas, Data General Aviions are in use at government 
agencies that monitor and protect our environment. 

by Robin Perry 
Focus staff 

The EPA 
In the southeastern United States there are 4,400 

identified toxic waste or deposit sites. How does 
the Environmental Protection Agency (EPA), 
which manages the Superfund for cleaning toxic 
dumps, determine which site to clean up first? 
second? or last? 

There are a number of variables, according to 
John Shirey, EPA technical project officer, but the 
most expedient way is to determine the number of 
people living near each site. Using the Arc/Info 
graphic information system, the EPA does popu
lation counts in ring buffers - how many people 
live within one mile, two miles, etc.-around the 
sites. 

That i an example of one of many application 
that runs, or will run, on Data General's Aviion 
platform. On June 21 of last year, Data General 
won a $2.5 million contract to supply the EPA 
with 16 workstations and 125 servers, a variety of 
software, and training. Aviions have been in
stalled in EPA offices in Washington, D.C., and 
several states. 

Ninety percent of the Aviion workload will be 
involved in GIS (graphic information systems), 
says Shirey. The EPA has used GIS since 1983. The 
Aviions were acquired to replace Prime minicom
puters running Arc/Info. An important part of 
the bid wa that the existing applications be por
table to the A viion. 

Another GIS application described by Shirey is 
a new EPA program called EMAP (environmental 
monitoring and assessment program). Its formi
dable task is to organize the mass of environmen-

tal data collected over the years (at lea t since the 
creation of the EPA in 1970) for the study of envi
ronmental trends. The goal is to be able to take a 
"snapshot" of the environment, then in future 
years compare information to see if the environ
ment has gotten better or worse - in other words, 
to determine if the EPA's effort are successful. 

GIS will be the data integration tool for this long
term project. "One of the base information layers is 
land use and land cover. It would be virtually 
impossible to pull all this data together without 
putting it in a spatial context. The [AviionJ work
stations are a core information system for our 
endeavor," Shirey said. 

The switch to Aviion hardware has greatly in
creased the agency's productivity. "In half of our 
regions they were running six GIS analysts on a 
computer that was rated at 1.6 MIPS. Now we're 
giving each of those analy t their own processor. 
The architecture represents a 21-fold increase in 
computing power for a typical five-person GIS 
work group, compared to the agency's existing 
GIS computer ," Shirey said. 

For the future, the EPA would like to expand the 
use of Aviion workstations beyond GIS to general 
scientific purposes. Much of the modeling and 
statistical work is currently done on V AXes. How
ever, Shirey said, "the workstation environment is 
the best because of the graphics capability. We 
expect that to expand over the life of the contract." 

The USGS 
The awarding of a $127 million dollar contract to 

outfit the U.S. Geological Survey with Aviion work
stations and servers marked a turning point for 
Data General. It established the then new A viion 
line of RlSC-based Unix computers as eriouscom-

April 1992 



Get the disk and tape subsystems 
that proved reliable under enemy 
fire: Zetaco! Zetaco has been 

fortune-then a Zetaco peripheral 

commended by Lockheed .-
Missiles & Space ~-:;.? 
Company for 
providing ultra
reliable, no-fail disk 
subsystems used by 
the U.S. military 
during Desert Storm. 

If you fight the daily 
battles of system administration
unclogging I/O bottlenecks, finding 
ways to decrease backup times, 
recovering from head crash, adding 
disk space without spending a 

Call one of our Authorized Stocking Distributors 
today for information on performance, delivery, 
andpridng. 
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your best solution. 
The United States 
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counted on 
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can you! 
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tape subsystems: 
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Fast: 10.7 ms seek time 
330 MB to 7.25 GB Capacities 
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11400 Rupp Drive, Burnsville, MN 55337 U.S.A. 
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In Europe: No.2 Marash House, 215 Brook Street 
Tring, Hertfordshire HP23 5ED England 

FAX 442-890-439. Phone 011-44-442-891500 

Design Data Systems 
SUite 200, 40 W. Gude Dr. 
Rockville MD 20850 
Phone (301) 424-7870 

BL Associates, Peripherals Division 
Suite C, 145 Webster SI. 

Lasbert TRI-COM, Ltd . 
310 Beechgrove Avenue 
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Phone (613) 728-2569 

Hanover MA 02339 
Phone (617) 982-9664 
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for memory? 
With SCIP memory, you don 't 
have to. 
We design and manufacture 
value priced memory that will 
boost your system to full 
power. 
A full line, .... even for the 
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MV5600 
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MV20000 
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./ 100% compatible 
./ lifetime warranty 
./ 24 hour exchange 
./ trial evaluation 

... give us a call 

(310) 282-8700 
FAX 310/839-4464 

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

Circle 34 on reader service card. 

Focus ON: THE ENVIRONMENT ______ _ 

petition for lucrative federal government contract. A of October 1991, the USGS had 
ordered 1,240 Aviion work tations, 116 file erver, variou software, and peripherals, 
expending approximately $18.5 million of the contract value. 

The contract, known as DIS-II, call for replacing the USGS's current minicomputer 
distributed information system, or DIS. USGS Chief of Computer and Communications 
Services Charles Nethaway, reporting at a es ion held at the 1991 NADGUG conference 
in Denver, said that "the Aviion systems are extremely open. The most positive thing is 
that they could port oftware easily." 

Nethaway reported that mo t hardware and software installation has gone smoothly. 
Preloaded "disk-full" workstations with a peripheral disk unit cabled directly to the 
workstation were easier to bring up than diskless workstation (those with no local disk). 
Most software was installed using the Unix utility sysadm. More challenging a pects of 
the installation were tuning systems, configuring work tations on the local area network 
(LAN), and developing a method for haring registration and access information acro 
the workstations. 

A major is ue for the USGS is migration of data, Nethaway reported. Word processing 
applications require considerable experimentation to be exported from DIS to DIS-II. 
Simulation models ba ed in Fortran require ignificant development to en ure pre r
vation of functionality and accuracy. 

Under the DIS-II contract, according to Nethaway' report, a single family of worksta
tions and erver replace an" unconsolidated collection of thousands of per onal 
computers, other work tations, and minicomputers which have functioned as a highly 
heterogenous et of computer re ources at each site. . .. DIS-II allows applications 
developer , always in hort supply, to con olidate their efforts on one type of user 
interface, operating system, and networking chema, thu increasing their efficiency." 

On-site 
Shortly after the contract implementation in November 1990, Data General pro

claimed in a national advertisement that the DIS-II contract wa "Good New for Planet 
Earth." It wa pretty good news for Data General too. Focus recently visited a regional 
USGS office in Austin, Texa , to find out if Aviion really are good new for our home 
planet. 

In the center of a cheerfully cluttered office is USGS Hydrologi t Eve Kuniansky, 
punching up colorful di play of groundwater charts on her Aviion workstation. She i 
developing a numerical model that will simulate groundwater flow in aquifer, huge 
underground re ervoirs of fresh water. 

While many people vi ualize Texa terrain as one big, du ty cow pa ture, water i 
plentiful in many part of the tate. In fact, droughts and floods are the dominant weather 
themes. And where it doe n't look like there is any water, you may be tanding directly 
above a va t underground river, like the Edward aquifer of central and outhwe t 
Texas. 

From her Au tin office, Kunian ky draws information from different ource includ
ing a central data ba e in Re ton, Virginia. A number of variables go into the groundwa
ter model. "It gets very complicated," she says. "You have a lot of different types of 
information you have to proce s to get it into a state which you can put into a graphic 
information system. There' a lot more to getting the information together than 'pull it 
from here and end it to there.' You have to do a lot of work just to get it into a form that' 
u able." 

The end result will be a model for water re ource management. For example, consider 
the Edward aquifer. Farmers, fi h hatcheries, and the entire million-plu population of 
San Antonio all pump out water. The aquifer is slowly replenished by rainwater soaking 
through the ground. How much pumping is too much? How much pumping will cau e 
streams and even the aquifer it elf to go dry? The e questions are unan werable now, but 
with information provided by the USGS, the State of Texas will have the knowledge it 
needs to properly manage its groundwater supply in the future. 

(Note: For complete details of the DIS-IJ installation, you may order a copy of the report, 
"Implementation of the Distributed Information Systeml1 of the u.s. Geological Survey, Open
File Report 91-448," by Charles Nethaway, by writing to Books and Open-Files Reports, U.S. 
Geological Survey, Federal Center, Box 25425, Denver, CO 80225.) t1 
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Put Your ICOBOL 
Applications On The Fast Track 
With Choice!TM and Axis'· from 

Wild Hare. Only Choice!, Wild 
Hare's run -time system, lets you run 
your ICOBOL object programs and 
data files totally unmodified on any 
popular computer system. Without 

Cho;cel and Axis currently run on: 

MS-DOS 
OS/2 

PC NETWORKS 
UNIX 

XENIX 
AIX 

VAX/VMS 
AOS/VS 

MACINTOSH 
AViiON 

MCS 
_aad others 

recompilation, translation or even 
reorganization. Any object file works 
on any platform. In any new market. 
With virtually unlimited sales potential. 

And Axis, the world's fastest 
ICOBOL compiler, keeps you ahead 
of the pack by letting you develop 
your applications on almost any hard
ware, and under any popular operating 
system. Which means if you would 
rather work under UNIX than 
AOSlVS, or MS-DOS than V AXNMS, 
no problem. Just order the specific 
Axis for your favorite development 
environment and you're off. 

Put Axis and Choicel on your 
ICOBOL application team and discover 
what thousands of others already 
know: When it comes to turning your 
application into a runaway success 
story, place your bets on the Hare. 

Call Wild Hare at (303) 442-0324 
for more information. 

Wild Hare Computer Systems, Inc. 2820 Wilderness Place Boulder, Colorado 80301 USA Fax: (303) 440-7916 Tel: (303) 442·0324 
A:1.tSlndChoecctlrel~lbofWlld IlareCompult1'~tems, loc All other u.dcfNm Ind regtStercd Il"ilCIcmIrlcsll'e the propcnyof thc,rmpcclM:owncn: Copynghl C 1991 Wild H~CompulttSyslems. lnc: All ngfns ~ 
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Recycling: your 
computer's next life 

C omputer equipment fares rather better than humans when it comes to 
SYNOPSIS I 

recycling . Your battered castoff can go on to another career as someone else's 
reconditioned workhorse. Or various ports and particles of it may achieve 
(relative) immortality as furniture, jewelry, or even your overage colo can. 

by Doug Johnson 
Focus staff 

Recyclingi n'ta new idea at all. Weare,all ofu , 
compo ed of molecule hurled into pace from 
some ancient supernova sun. As/res to a iJes, dust to 
dust, as they say. That's about it for human . Some 
parts of us are transplantable, and then there's 
genetic and cultural heritage across generation. 
But we individual aren't reu able or upgradable, 
and certainly not resellable. 

Computer equipment fares better when it come 
to recycling. For our electronic friends, perhap 
the litany should be desktop to desktop. Old comput
ers never die; they just go on to the next guy or gal. 

Think way back to when automobile were new. 
First, there weren't very many. But a cars prolif
erated, so grew the market for u ed vehicle and 
part . And 0 developed practical rea on for re
covering material . With the computer industry 
still as relatively young as it is, doe n' t it make 
en e that recycling might not eem important at 

first, but would become important when there' 
used equipment about? 

Con ider the Zebra disk drive. It' old enough 
now for battered castoffs to begin howing up at 
recycling center . Each contains about 90 pound 
of aluminum-a lot of cola can. " It's not ome
thing you can just throw in the dump ter, and it's 
not omethingyou'dwanttothrowinthedump ter, 
really," says Pat Mcintyre, account rep for Rave 
Computer Association, Inc., a second- ource sup
plier in Sterling Heights, Michigan. 

Dick Mooney, engineering and new products 
manager for Han on Data Sy tems, Inc., of 
Marlboro, Ma achu etts, worked a a de igner 

••• 

for the original Zebra. Recycling attitude have 
changed, he note . "You u ed to be able to go 
down to the town dump and throw it off the back 
of a truck." Mooney predicts profit will be the 
driving force in, and the deciding factor for 
recycling's future success or failure. 

"I think you'll find a good portion of sheet metal 
is recycled," he ay. Future computer makers 
may routinely accept back hardware at the end of 
its useful life." And I'm thinking of the quantity of 
machine that are replaced in a given year," says 
Mooney, "all of tho e howing back up at the 
door tep of people like IBM and DEC and Data 
General. What will they do with them?" Manufac
turers would have to build in recycling costs at the 
front end. "That is omething that would prob
ably create havoc in the entire industry-again, 
unles recycling became profitable." 

Han on Data System give old machine cabi
net and bad circuit board to local vocational 
chools. Cabinet become torage furniture. Old 

board help teach tudent how to solder. 
At Rave, Mcintyre ays the term "recycling" 

cover a wide range, from converting to cannibal
izing. " It might be ju t breaking off the gold fin
gers on edge connector and recovering gold jump
er . Or puIJing power upplie for copper." 

At NPA We t of Fairfield, California, some old 
equipment goe to a local high chool. And a 
urprising number of companie till use (and 

need parts for) older Data General equipment. 
"We have a customer in Mexico that's one or two 
generation behind," say Alan Rees, NP A presi
dent. "They' re instaIJing a lot of MY /2000s right 
now." The MY /2000 is older, but " it's available 
very inexpen ively." tl 
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IF YOU WANT 
A PIZZA CALL 
YOUR LOCAL 
PIZZA PLACE. 
IF YOU WANT 
A COMPUTER SYSTEM 
CALL THE EXPERTS. 
* DataPlus .-------" -..-------------..-..-.-. 

nobody does it better 

fll\ Motorola Computer Group 
\f!JJ Authorized Master VAR 

Since 1989 

Circle 16 on reader service card . 
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IMAGE PROCESSING 

A really incredible thing 

SY NOPSIS 
Do you like pictures? Would you 

like to set up your own simple 
image displa)' and conversion lab 

with off-the-shelf programs and data 
files? Well, what areJou waiting 

for? Rea the article! 

12 

by Rick Havourd 
Special to Focus 

Caveat: 771;S article deals specifically with 
software used to display pictllres on an 
X-terminal or workstation. 

While at a customer site the other day I 
was accosted by a terribly excited young 
lady. As you can imagine, I uffered a 
major ego crisis when I discovered that 
the "really incredible thing" she wanted 
to show me was on her computer screen, 
and not a clever ploy to ask me for a date. 
Iploddedintoheroffice andwa a aulted 
by what had to be the most horrendous 
example of" computer art" ever to grace a 
video screen. There in the glaring contrast 
of black and white, was a digitized image 
of a Sports JIlus tra ted swimsuit model stroll
ing along the beach. 

I smiled weakly and commented, 
"That's ... er .. ah .. nice (?)." 

"Oh yeah! Well, it gets better. Watch 
this." She clicked on the mouse and pointed 
me to the 19-inch monitor alongside her 
Macintosh. My stomach started to feel 
queasy as each new scan line wa di
played. Just as vertigo set in, the image 
finished. 

"Nowwhatdoya think of them apples?" 
he beamed. 

Oh, this is great. This same individual 
in i ts on using Pagemaker and a la er 
printer for a simple inter-office memo, yet 
here she is completely enthralled with a 
fine example of the human body portrayed 
as an Ansel Adams Leggo mo aid Won
derful. Here, let me fax you my Hawaiian 
vacation pictures! 

You may be wondering what i the 
point of this charming tory? Well, it got 
me to thinking about computers, pictures, 
and what one could do with a few imple 

programs. This article is all about setting 
up your own (simple) image di play and 
conversion lab with off-the-shelf (free) 
programs and data files. 

The more bits the better 
Ju t 0 nobody feels completely left out, 

I will restrict the majority of the article to 
grey cale image only. If you are color
capable, feel free to sub titute the word 
color for any occurrence of grelj, as the 
following concept are applicable to ei
ther type. 

Computers that display multipleshades 
of grey typically de cribe this in terms of 
bit plane . Each plane requires an addi
tional bit per pixel and repre ent anaddi
tional power of two shade . Therefore, a 
ingle-bit plane di play can display two 

shade of grey (typically white and black) . 
An 8-bit plane display is capable of 2 8 

(256) different shades of grey. Figures 1 
through 5 represent the arne image with 
each one providingan additional bit plane 
of hading (i.e., 2, 4, 8, 16, and 32 hades). 
Figure 6 represents a full 8-bit grey cale 
image. Even though 8 bits are available, 
thi particular image u e only 148 unique 
shades of grey. 

For the most part, you want your pic
tures to have mooth tran ition between 
individual hades. This tran ition between 
intensity levels is called con tOll ring. Typi
cally, 64 levels provide for smooth transi
tions within a given picture. Adding more 
than 64 levels give the image a" warmer" 
feeling, whereas reducing the number of 
level rapidly dimini he the quality and 
effect. 

Most of the available routine are de-
igned to alter a true color image 0 that it 

can be displayed on a re tricted color de
vice. The goal i to maintain maximum 
image quality. With thi in mind, a few of 
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the more popular algorithms are intro
duced below. 

Techniques for enhancing image quality 
Gamma Correction: A di play that pro

vides 256 shades is a suitable platform for 
viewing images, but what are the exact 
intensities to be used? Our eyes are more 
sensitive to the ratios of light intensity 
rather than their absolute values. To capi
talize on this, a technique called gamma 
correction is employed. A table of all the 
intensities within the image is created. 
Then the individual intensities are ad
justed along a logarithmic scale that pro
duces level transitions more suitable to 
the way our eyes work. This process also 
let you adjust the entire image's bright
ness by increasing or decreasing the low
est intensity level. 

Halftoning: A monochrome image, by 
definition, is made up of pixels of only one 
color (the black part doesn't count). Any 
hading must be performed using only 

white or black pixel . Fortunately for us, 
the human eye is more sensitive to the 
overall intensity of a particular area, a 
opposed to the discrete elements compos
ing the area. Figure 7 is a halftone image. 
To truly appreciate the effect ofhalftorung, 
consider Figure 1, which is also a mono
chrome image, butno halftoningwas used. 
By adjusting the density of white or black 
pixels over an area, it is possible to trick 
the eye into believing that there are more 
shades than there actually are. 

Dithering: The halftone technique is ap
propriate when the resolution of the dis
play device is greater than the resolution 
of the image. When the image is the same 
resolution as the display, we switch to 
using the ordered dither. The method of 
displaying intensity is the same as a half
tone image, but the calculation is different 
for determining the intensity of the area. 

Standard image encoding formats 
"For every machine there is standard." 

For us, this means that just about every 
manufacturer has at least one encoding 
format that is considered the "standard" 
for that architecture. Each format has its 
own benefits, as well as drawbacks. Taken 
individually, this does not represent a 
problem. You just display pictures cre
ated on a PC using another PC; pictures on 
a Mac stay on a Mac. As we usher in the 
world of" open systems," this philosophy 
doe n't work. 

Focus 
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Why gamble ... 

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

With DG/hot ite from 
Data A surance, you get: 

• Dedicated DG computers 

• Dedicated Communication ' 

• Dedicated Recovery Expert 

Over 200 DO users, spanning 
the U.S. and Canada, don't 
gamble with their information 
based assets - or their choice 
for a hot site. They use the 
dedicated people, experienced 
in actual recoveries and hun
dreds of tests, and dedicated 
disaster recovery resources of 

Data Assurance 
Corporation 

Denver • Detroit • Philadelphia 

(800) 654-1689 
12503 E. Euclid Dr., Ste 250, Englewood, CO 80111 

(303) 792·5544 • FAX (303) 792·0218 

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

4. Data General 
equipment. 

Circle 8 on reader service card. 



IMAGE PROCESSING _________________ _ 

Given the plethora of encoding format 
for graphic images, the task of displaying 
each and every different type becomes 
monumental. Some di play program 
automatically convert between encoding 
formats each time the image is viewed. 
But what if you want to actually translate 
from one encoding format to another or, 
even worse, perform some type of perma
nent manipulation (scaling, quantizing, 
etc.) and save the changes? This is where 
a package called PBM plus comes in. The 
source code and documentation are avail
able on the Internet, as well as on various 
bulletin boards. 

The pbm package uses a series of "dis
crete filters" to accomplish individual 
tasks. Within pbm there are four primary 
subsections: Portable BitMaps (PBM) for 
monochrome images, Portable Grey Maps 
(PGM) for grey-scale images, Portable 
PixMaps (PPM) for color images, and Por
table aNyMaps(PNM) for filters that pro
cess any of the above three formats. A 
combination of these filter sets are all you 
need to convert and manipulate between 

ju t about any of approximately 50 for
mats. In addition to converting between 
different file formats, a number of utilities 
are available for performing a wide range 
of operations on the image itself. 

The basic flow of processing is: 

input native format 

'" portable "-map 
(PBM, PGM, PPM) 

"-
manipulate with PNM 
(scale, quantize, etc.) 

'" output native format 

Real-life example 
We recently picked up a Pana onic ]X-

100 18-bit color scanner. This is a nifty 
little device that can scan a 4-inch x 6-inch 
image in 18-bit or 6-bit color/grey at 50 
dpi all the way up to 200 dpi . An interface 
program was written in C so that we could 
scan directly into the Aviion (instead of 
using canned software on a Commodore 

Amiga) . Thi allow u to can an image 
and produce any of the portable format . 

From the shell, the step to can a pic
ture are: 

$ jx1 00 -color -filettjpe ppm -densi ty 200/dev/ 
tty01 sara.ppm 
Scan the picture at 200 dpi, 18-bit color 
(262,144 unique colors). The scanner is 
attached to the erial port tty01. 

$ ppmquant 256 sarappm >sara.256 
Quantize, or limit, the number of color to 
256. Thi tep results in a small reduction 
in image quality as contouring is intro
duced. 

$ pnmgamma 1.1 sara.256 >sara.gamma 
Perform gamma correction to improve 
the transition from successive intensity 
levels. 

$ ppmscale 1.5 sara.gamma >sara.scaled 
Enlarge the final picture 1.5 time . 

$ ppmtogif sara.scaled >sara.gif 
Write a .GIF file as the final output format. 

Data General • Buy • Sell • Trade 
Processors: 
MV40000 32MB ............................................... SAVE $ 
MV30000 Modell .................................................. Call 
MV30000 Models 2,3,4 CPU upgrade .................... Call 
MV20000 Model116MB ................................ SAVE $ 
MV20000 Model216MB ................................ SAVE $ 
MV20000 Modell to Model 2 upgrade ........... SAVE $ 
MV15000 Model 20 8MB ................................ SAVE $ 
MV15000 Model 8 to Model 20 upgrade ......... SAVE $ 
MV15000 Model 10 to Model 20 upgrade ....... SAVE $ 
MV10000 4MB Meter high cabinet... ................. $2,000 
MV8000·11 8MB Meter high cabinet ....................... 900 
MV9500 CPU w/32MB ...................................... 30,000 
MV9600 CPU w/32MB ...................................... 36,000 
AViiON All Models ............................................ SAVE $ 
MV8000 Model 9300 ............................................. 800 
MV7800 4MB 16 slot chassis ............................. 1,900 
MV7800XP 4MB ................................................. 2,900 
MV4000 2MB ......................................................... 700 
MV4000DC 2MB, 120MB, floppy ........................ 1,200 
MV2000 Enhanced 4MB 160 MB disk ................. 3,200 
MP100 8520·0 ...................................................... 350 
S·140 256KB Floating point ................................ 1,500 
Desktops All Models ......................................... SAVE $ 
S-120 256K 16 slot ............................................... 550 
S-280 2MB .......................................................... 1,900 

Processor Options: 
8997 Expansion chassis MVI5, 20 ................... $4,600 
8819 Second IOC for MV10000 .......................... 1,800 
8762 Expansion chassis MVI 0,8,4,S280 ........... 3,500 
8749 Battery backup for MV10000 ........................ 500 
8746-B Battery backup for 8762 

EXP Chassis .................................................. 900 
8704 Floating point unit MV8000 ........................... 500 
4543-B MCPl 8 Async 2 Sync DCH Plr ............. 1,050 
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4463-ZT USAM-4 ...................................................... $275 
4380 ISC-2 (Synch) .................................................... 450 
4370 IAC-16 RS232, 20MA, W TCB ............................ 950 
4623 IAC-24 w1TCB-24 ............................................ 4,700 
4367 IAC-8 RS232, 20MA Modem Cnt ....................... 850 
4532-A ILC ............................................................... 2,900 
4560 LAC-12 ............................................................... 850 
460810 Port term. serv ........................................... 2,800 

Disk Storage Units: 
6161147MB Disk subsystem ................................... $850 
6236 354MB Disk subsystem ..................................... 950 
6239 592MB Disk subsystem .................................. 2,750 
6329120MB MV2000/MVI400 ................................... 800 
6363 160MB MV2000/MV1400 ................................... 900 
6491 322MB for MV2500 or CSS ............................. 1 ,800 
6554 662MB for MV2500 or CSS ............................. 2,300 
6581 500MB R.A.M.S. Disk ......................................... Call 
6720 CSS2 1.0GB Disk subsystem .......................... 8,500 
6685 1.0GB Disk Drive AlO ...................................... 4,300 
2351 Fujitsu w/BMX3 ............................................... 2,900 
6061/6122 Zebra Disks or Parts ................................ Offer 
Zetaco ARZ and SKS subsystems ............................... Call 
Zetaco Laser Disk subsystem ...................................... Call 

Specials 
D 411 Terminal ........................................ $150 
CSS (SCSI) Disk & Tape Subsystems ....... Call 

Terminals: 
6165 0460 Monitor with keyboard ....................... $160 
6166-X 0410 Monitor with keyboard ..................... 140 
6169-X 0211 Monitor with keyboard ..................... 125 
6391-X 0214 Monitor with keyboard ..................... 145 
6392-X 0215 Monitor with keyboard ..................... 145 
6393-X 0411 Monitor with keyboard ..................... 155 
6394-X 0461 Monitor with keyboard ..................... 300 
6500 0216 Monitor with keyboard ......................... 195 
6682-A 0217 Monitor with keyboard ·new ............. 365 
6567 0412 Monitor with keyboard ......................... 270 
6568 0462 Monitor with keyboard-new ................. 795 

Tapes: 
6021 800 BPI new style ....................................... $400 
602680011600 BPI Brown, FCC compliant ......... 1,250 
61251600 BPI Streamer, FCC compliant ............... 500 
6311 15MB Cartridge MV4 DC17800DC ................. 650 
6341-A 1600 BPI Streaming Tape ....................... 3,500 
6270 15MB Cartridge for Desktop ......................... 650 
6299/6300 1600/6250 BPI Subsystems ............. 2,900 
6586-A Galaxy Tape ............................................ 5,200 
6590M 2GB Tape Backup add-on for CSS .......... 3,500 
Megatape 2GB Subsystem ..................................... Call 
Kenedy 9400 w/ BMX2 Subsystem ........................ Call 

Memories: 
MV40000, All sizes 
MV30000, All sizes 

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

1-800-S22-ICSC (4272) 

MV20000, All sizes 
MV15000, All sizes 
MVI 0000, All sizes 
MV9500, All sizes 
MV7800XP, All sizes 
MV7800, All sizes 
MV4000, All sizes 
MV2000, All sizes 

(612) 935·8112 
FAX 6121935-2580 

Circle 24 on reader service card . 
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---_______________ IMAGE PROCESSING 

The necessities for displaying pictures 
Now that you have all the tools needed 

to scan pictures and translate between 
various formats, a method of displaying 
the images on your workstation i needed. 

xgif. I started using xgif first because 
there were a number of .GIF files included 
in the archive, and this made for immedi
ate gratification. By the way, GIF stands 
for Graphics Interchange Format and is 
copyrighted, trademarked, or some such 
nonsense by Compuserve. Regardless, it's 
a platform-independent scheme for en
coding a graphic image. xgifis a relatively 
simple program with the following op
tions: expand the size of an image, strip 
color bits from the picture, and force the 
use of as many colors as possible. 

xloadimage: (Too much typing, so xld for 
short.) Byte for byte, this program is better 
than xgif It takes a little longer to com
plete a display but, considering the fea
tures, it's worth it. Images can be dis
played in a window or as the root, with 
automatic dithering and half toning, 

gamma correction, brightening (both in
creasing and decrea ing), clipping, 
smoothing (multiple passes), dithering, 
depth-reduction, rotation, and zooming. 
In addition, you can et up \ide how 
and display a wide variety of image types. 

Just as things start to get interesting 
This article has barely scratched the 

surface of image processing, butmy pen is 
running dry. With xld and xgifyou have 
the ability to display just about any pic
ture you want. Add to that a canner with 
a program like jx100 and the conver ion/ 
processing utilities of PBMplus, and you 
have quite a foundation for experiment
ing with picture on your own work ta
tion. 

To receive a copy of the software men
tioned in this article (it's all public do
main/ free and has been tweeked and com
piled to run on the Aviion), send a QIC 150 
tape with either prepaid postage or $5 to 
me c/o the addre s listed below. 

A number of people have (unwittingly) 
contributed to this article, 0 I thought I'd 

mention their namesquickJy because that' 
the only recognition they are likely to 
receive. 

PBMplus, Jef Po kanzer, et al. Jef appear 
to be the primary author, but there are a 
slew of other contributor destined to re
main anonymous. 

xgif, John Bradley 

xloadimage, Jim Frost, et al. 

jx100, ppmgamma, Gerry Duprey (Micro 
Sage Software). 

Reference: Foundations of Interactive Com
puter Graphics, by J.D. Foley and A.Van 
Dam 6 

Rick Havourd is a partner with Micro Sage 
SoftwareSy temsand maybe contacted at 130 
South First Street, Ann Arbor, MI 48104; 
313/663-0444. 
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Audit without overload: 
the story continues 

D etermining who did what to whom is of paramount importance for 
SYNOPSIS I 

security minded system managers. The SYSLOG facility has always been a 
help in this endeavor, but it also produced mountains of extraneous data . 
Now there are convenient filtering features and even Superuser logging . 

The author presents an update and tutorial. 

No overload here: 
SYSLOG performance testing 

I ran what I consider to be a worst
case test of SYSLOG overhead: load
ing the AOSjVSII release tape, which 
has lots of small files. At full detail 
logging, there would be four 

by Tom Gutnick 

inches-per-second) tape drive. The tape 
was a copy of the AOSjVS II rev. 2.00 
release tape dump file, at 6250 BPI and a 
buffer size of 32,768 bytes. 

Figure 1: SYSLOG overhead tests 

by Tom Gutnick 
Special to Focus 

Is good security auditing possible, or 
merely an elusive Grail? Security con
scious system managers have always been 
concerned about having proper audit trails 
to ensure that they can know how a sys
tem is being used or abused. The chal
lenge has always been to achieve audit 
without overload - either in system over
head or in the quantity of data needing 
analysis. Ongoing software enhancements 
to AOSjVSand AOSjVSII make thechal
lenge much more manageable. 

The AOSjVS System Log facility 

Each test was run four times and the 
results averaged. The tests were: 

1. SYSLOG turned off. 
2. SYSLOG on, at minimal detail. 
3. SYSLOG on, at full detail. 
4. SYSLOG on, at full detail, but exclu
sion bit mask set so that no events 
actually got logged. 
5. Same as test 4, plus Superu er log
ging also turned on. ([he test was run 

by a non-Superuser, so no 
more events got logged than 
during test 4.) 

events logged (creating, 
opening, changing the ACL 
and closing) for each of these 
files. 

The test environment was 
anMV j5600DCwith16MB 
of memory, running AOSj 
VS II Rev. 2.10, two 662 MB 
disk drives (master LOU, 
including the SYSLOG, on 
one drive; directory into 
which files were being 
loaded on the other), and a 
6589 (front-loading 125-

Test Elapsed CPU Increase 
The CPU time shown is the 
total consumed by both the -

time user LOAD_II process and 

1. No logging 318 65 
the operating system. Both 
elapsed and CPU times 

2. Minimal detail 317 65 0% shown are in seconds. The 
3. Full detail 322 69 6% last column shows the per-
4. Full, exclusion 316 68 4% centage increase in CPU uti-

5. Superuser logging 320 68 4% lization compared to run-
ning with the SYSLOG 
turned off. /!,. 
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ow: 

It's here. Novell's NetWare for MY /Family 
computers. 

Now you can link your PCs and Macs to your DG 
Mini with the industry-standard IAN software and 
protocols. All those desktops can use your MY as 
though it were just another NetWare server. MS-DOS 
and OS/2 PCs and your Macs can share files and 
printers with each other, with standard AOS/VS 
applications and with any NetWare server in your 
network. 

When you're ready for true integration, N etWare for 
AOS/VS lets you do it right In the world of IAN s, 
most desktops run Novell's NetWare, more than run 
all other networking software combined. 

NetWare for AOS/VS keeps your options open. 
Whether you're developing a downsizing strategy or 
you're planning to keep your MY into the next 
century, it's the one IAN system that won't lock you 
into a single-vendor proprietary architecture. 

are 
, 
• 

Rational Data Systems, Data General and Novell 
spent two years developing and testing NetWare for 
AOS/VS. The product came out of an intensive 
group effort, which means you get broad, multi
vendor support 

It also works with other Rational Data Systems 
software, like PC/VS (which adds an extra touch of 
AOS/VS-specific features for your system managers) 
and PopTerm/41O (which gives you blindingly fast 
IAN-based emulation). 

What's important is that it's ready to go. NetWare 
Transports for AOS/VS, NetWare Services for 
AOS/VS, the NetWare Client Kit and the NetWare 
Software Development Kit ~omponents, 
accessories and support from a single source: 
Rational Data Systems. 

Here it is, all in one place. 
Let's talk. Call us at 
1-8QO. 7 43-3054. Or write us at 
1050 Northgate Drive, 
San Rafael CA 94903. 

Rational Data Systems 

PCiVSbe_oIAa1ionaIIloIaSY>lems. 1nC. 
Novel and NetWare are teglStered trICIen'IaftIS ~ NoYeI, InC. 
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(SYSLOG) has always been an important 
component in a typical security strategy. 
A year ago, I wrote an article in this space 
to descr~be a new feature, selective log
ging, to help in thi area. Previou Iy, the 
SYSLOG could run at a minimal-detail 
level, which provides basic accounting 
information but only very limited secu
rity-related information. Or itcould run at 
full-detail level, with reports of unsuc-

ce sful log-on attempts, invocation of 
"super" privileges, and other security re
lated events - but this exhaustive audit 
trail al 0 captured every file open, every 
file clo e, every IPC me sage sent, and 
more. 

The disk overhead and the effort re
quired to analyze the data were poten
tially staggering. In AOSjVS rev 7.67 and 
AOSjVS II rev 2.00, Data General added 

Be Smart! 
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Cobol Screen Generator 

Productivity Systems 
Development Corporation 

Business Computer Programming 

P.O. Box 1931, SummeNille, S.c. 29484-1 931 

(803) 851-6577 
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the ability to do SYSLOG "filtering." By 
setting an exclusion bit mask, the system 
manager can select exactly which event 
type will be captured. 

Now, we have extended this capability 
even further. In AOSjVS rev 7.69 and 
AOSjVS II rev 2.10, "Superuser logging" 
i al 0 provided. In tead of having to log 
at full detail for all users, you can choo e 
to log just those events caused by a 
Superu er (i.e., a u er who has Superu er 
privilege actually turned on) . In addition, 
you can set an exclusion bit rna k to fiJt r 
whichSuperuserevents should be logged. 
Not only that, but you can even specify 
different bit masks for Superusers and for 
all other users, providing the ultimate in 
flexibility . 

Full information on the u e of the e 
features is provided in documentation 

T he challenge has 

always been to achieve 

audit without overload 

- either system 

overhead or in 

the quantity of data 

needing analysis 

accompanying the operating system re
lease, but this article will give enough of a 
ummary to get you tarted. Note: in or

der to take advantage of either of the 
SYSLOG filtering features ( tandard or 
Superu er) you need to u e a program. 
The alternative would have been to add 
4,096 witches to the CLI' SYSLOG com
mand - not desirable! A year ago, I wrote 
uch a program to enable SYSLOG filter

ing, and Data General donated it to the 
NADGUG software library. I have ince 
updated the program to enable lective 
Superu er logging as well, and thi pro
gram is now also available through the 
NADGUG oftware library. (While I was 
at it, I cranked out anoth r program, 
called SYSLOG_ST ATUS, which will di -
play the current tatu of the SYSLOG, 
including a Ii ting of which event code 
have been excluded with both Standard 
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and Superuser exclusion bit masks. This 
program ha al 0 been donated to the 
NADGUG library.) 

Lots of options 
There are now several different options 

for tarting the SYSLOG, and they can be 
used in (nearly) any combination. For ex
ample: 

SYSLOG /ST ART orSYSLOG/ST ART / 
DET AIL=MINIMAL provides the tradi
tionalloggingof resource utilization, privi
leged u er log-ons, etc. This has the lowe t 
overhead. 

SYSLOG/START/DETAIL=FULLpro
vides the mo t exhau tive audit trail. 
(Note, if you want to change the detail 
level,youmu tfir ti ueSYSLOG/STOP, 
followed by the appropriate START com
mand.) Thi obviou Iy incurs the highe t 
overhead. Recent te t have shown that 
the additional CPU proces ing overhead 
i actually not all that bad - but the re ult
ing log files on di k mu t be managed 
aggre ively. 

To enable SYSLOG filtering, mo t likely 
you want fir t to start the SYSLOG at full 
d tail. This isn't a requirement, but a it 
name ugge t , the exclu ion bit ma k 
inhibit logging of pecified event . To 
include event, you mu t b ure that the 
SYSLOG i running at the appropriate 
detail level. Filtering out unneeded event 
will slightly reduce the CPU hit compared 
to full detail without exclu ions- but, 
more importantly, will u ually re ult in a 
ignificant reduction in what get logged 

to di k, thereby reducing both the number 
of I/O request and the amount of di k 
torage required . 

As not d previou Iy, to set the bit ma k 
require a program. If you are using my 
program from the ADGUG oftware 
library, imply invoke "XEQ 
SYSLOG_FILTER n .. . " where "n" i the 
decimal numb r for each event you want 
included. For example, to log failed log
on attempt and invocation of Sy tem 
Manager privilege, you would pecify"X 
SYSLOG_FILTER 1215 964". (You can 
find the Ii t of event code in 
:UTIL:PARU.32.5RortheSYSLOGappen
dix in the late t y tem call dictionary.) 
Thi program will automatically include 
all event d fin d at minimal detail level, 
but will include only tho e full-detail 
event that you pecify on the command 
line. If the SYSLOG i not currently run
ning, it will be turned on at full detail 

FoclIS 

level. (If the SYSLOG is currently running 
at minimal detail, you will need to turn it 
off before invoking the program.) 

To enable Superuser logging, issue 
SYSLOG/SUPERUSER/ST ART after hav
ing already started the SYSLOG. (This 
option is in the newest CLI32, which 
shipped recently with AOS/VS II rev 2.10 
and will ship early this year with AOS/VS 
rev 7.70. Under AOS/VS rev 7.69, the CLI 

SECURITY UPDATE 

doesn't know about this new option, so 
it's necessary to use a program to turn it 
oni read on ... ) In case you don't want to 
capture all events attributable to 
Superusers, my SYSLOG_FILTER pro
gram has now been enhanced to set the 
exclusion bit mask for Superuser logging 
(via the /Sswitch). This program will also 
handletumingon the option under AOS/ 
VS rev 7.69. As already noted, you can get 

The most popular DG Color 
Graphics Terminal Emulator for IBM 

Micros now includes 

NElWORK SUPPORT! 
EMU/470' 
newe t release, 
Ver ion 3.1, 

~AAU/410 
File ; Foreign 
Keyboards and 
Character 

provide ignificant capabilitie 
and enhancements, to include: 
Network upport, complete emu
lation for all DG terminal; up
port for all graphic adaptor , 
including compre ed mode to 
135 column on VGA, EGA, 
MCGA, CGA, and Hercules card ; 
both text and binary file tran fer 
plu XMODEM, YMODEM, and 
Kermit protocol . 

Plu numerou Bonu Feature : 
Built-in y tern Diagno tic ; 
Command Language and cript 

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

nlimited Configuration File ; 
and complete Mou e 
Compatibility. 

Rhintek offers a comprehen ive 
line of products spanning the 
entire Dasher Terminal line, 
priced from $95 to $249. We 
offer volume discolmts 
and unlimited free technical 
upport. 

Rhinte~ Inc. 
DG Terminal Emulators since 1983. 
P.O. Box 220 Columbia, Maryland 21045 
VI A and MC Accepted 301-730-2575 
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a copy of my updated program through 
the N ADGUG software library. Using only 
Superu er logging will normally result in 
less CPU overhead (and fewer events 
logged to disk) than with full-detail log
ging. (Note that separate invocations of 
SYSLOG_FIL TER are required to set stan
dard and Superuser bit rna k .) 

By now, you're probably grumbling 
because I've been talking about more and 
less CPU overhead, without quantifying. 
Grumble no more! The idebar to this 
article hows the re ult of orne recent 
te ting. I ran what I consider to be a wor t
ca e te t, and was plea antly urpri ed to 
find that, despite the conventional wis
dom on the subject, the CPU overhead 
implication of the various logging op
tions are rather minimal. Selecting the 
right logging option for your site will 
obviou lyhelpyou managethehitondisk 
torage. And electing a good (probably 

mean big!) file element ize for the 
SYSLOG will help minimize the number 
of disk I/Oreque ts which get proces ed. 
(To et the element size, include a com
mand like " CREATE/TYPE=LOG/ 
ELEMENT=nn :SYSLOG" in your UP 
macro, before turning on the SYSLOG.) 

What goes in must come out? 
Of cour e, it doe n' t do much good to 

put lots of data into the SYSLOG unles 
there' al 0 an easy way to get the data 
out. The other area which has recently 
been addressed i that of reporting from 
the SYSLOG. Data General has alway 
supplied a utility called REPORT, which 
provide general-purpose reporting ca
pabilitie (both ummary and detail) from 
theSYSLOG. 

Ever since full-detail logging wa added 
a few years ago, REPORT ha upported 
some additional witches : /FILE, 
/TRACE, and /FAILED_LOGONS. The 
/F1LE witch will generate a report show
ing all logged event a ociated with the 
pecified file or file . Similarly, /TRACE 

will how all logged event a ociated 
with the pecified usernames. And 
/FAILED_LOGONS does ju t what it 
ay - for each un ucce ful log-on try, 

you' ll ee what time it occurred, at which 
con ole device, and what u ername had 
been entered. The late t relea e add a 
new witch, /CHGUSER. Every time a 
u er create a proce s under a different 
u ername ( uch a with the ubiquitous 
"USER", "BE" or " BECOME" macro ), 
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that information (showing both the old 
and new usernames) will be reported. 
Using that information, in conjunction 
with the /TRACE and the /BEFORE and 
/ AFTER switches (to look at a specific 
time window), makes it easier to figure 
out what's going on. 

Sites needing greater reporting flexibil
ity will be interested in another option. 
Over the past year, our Solution Services 
group developed a utility called 
SNOOPER. SNOOPER is a parameter
driven program that allows extensive con
trol over what gets reported. For example, 
u ing command-line switches the follow
ing may be specified: 

• Alia es: Report only on users who have 
created a process under a different 
username. 
• Start/Stop: Report only those events 
occurring during the specified window 
(by date and time) . 
• PID: Track one specific process and sub
ordinate processes. 
• Super privileges: Report only on pro
ce e that have Superuser and/or 
Superprocess privilege turned on. 

In addition, through the use of a param
eter file, the following may be specified: 

• Events: Indicate which specific event 
type are to be reported. (Most of the time, 
you don't really want to see every IPC 
me sage!) 
• U er : Specify u ername that should be 
included or excluded. 
• Programs: Specify program pathnames 
that hould be included or excluded. 
• Files: Specify file pathnames that should 
be included or excluded. 

The combination of the various options 
for capturing data in the SYSLOG and the 
SNOOPER utility is very powerful, mak
ing it much ea ier for a system manager to 
determine who did what to whom. 6. 

Tom Gutnick is a Systems Engineering Con
sultant in Data General's Eastern Teclwical 
Services, specializing in issues such as operat
ing system security. He can be reached at Data 
General Corporation, 7927 Jones Branch Drive, 
Suite 200, Mclean, Virginia 22102; 703/827-
9669; Internet: Tom_Gutnick @dgc. ceo.dg. 
com. 
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UNIX NOTEBOOK 

David Novy 

Solving power glitches 

Brownouts and power surges can really 
SYNOPS IS I 

ruin your day. Uninterruptible power 
supplies have become a necessity. The big 

question remaining is: how much UPS do 
you need? 

After the heavy-duty content of last month's column, it is 
probably the appropriate time for less philosophy and more 
items of a practical nature. 

The 1991 NADGUG Conference was a very enjoyable and 
informative conference. The Data General Unix technical ses-
ions ranged from novice to esoteric. Al1 of them were well 

prepared, however, and well received. Data General presented 
an excel1ent array of Unix hardware, and has developed powerful 
additions to the Unix operating system to improve system uptime 
and performance. 

I was somewhat disappointed by the lack of Unix software 
exhibits. As Brian Johnson said in a recent article, there were 
many Unix attendees, but NADGUG still remains an AOSjVS 
show - at least in the exhibit area. This is unfortunate because the 
Unix technical presentations were equal or better than those you 
would see at Usenix or Uniforum. If anyone has ideas regarding 
how to get more Unix exhibitors, please contact me. I will see that 
the appropriate people are contacted. 

Power supplies, maintenance contracts 
We had a power glitch today. Fortunately, our Unix worksta

tions and ethernet network were unaffected . We use 
uninterruptible power supplies (UPS) on every workstation and 
on the ethernet network. The glitch reminded me that you cannot 
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overemphasize the importance of supplying electrical isolation 
and battery backup for workstations, file servers, and networks
especially now that systems are smal1 enough that the co t of 
using UPS systems has fallen dramatically. 

Installing a UPS with every workstation at our site was not an 
inexpensive proposition. However, because we use UPS and 
have several similar machines, we feel comfortable going on a 
time-and-materials maintenance contract for any workstation 
connected to a UPS. The UPS paid for itself in about one year in 
what we saved on reduced computer maintenance costs and 
downtime. If you have several workstations, and the mainte
nance contract for each workstation is more than $100 per month, 
hardware maintenance costs can become a large part of a 
company's computer operations budget. 

Using UPS on every workstation does not guarantee a fail-free 
system. Things will still break, and fixing them on time and 
materials will be expensive, but generally it will be much less 
costly than a multi-system, same-day-response maintenance con
tract. Under no circumstances should you forego hardware main
tenance support on file servers. If you lose a file server and you' re 
on a time-and-materials contract, you could be down for several 
days. Time-and-materials contracts have the lowest possible 
priority. Also, if you have specific workstations running key 
applications, you should consider a conventional hardware main
tenance contract, or perhaps even a premium contract. 

If you have several similar machines so you can afford to have 
knowledge of hardware maintenance-a UPS and a time-and
materials maintenance contract may make sen e because of the 
potential cost savings. If a time-and-materials contract is too 
risky, then you can evaluate service contracts for guaranteed 
next-day response or depot repair services. These can result in 
significant cost savings with very little risk. Other common ways 
to save money include prepaying maintenance and site volume 
discounts. 

A less common way to save on maintenance is to use 
X-terminals connected to high-performance workstations, in-
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stead of workstations, when you want to expand your work ta
tion network. The average hardware maintenance co t for an 
X-terminal i Ie than $30 per month. Thi i a ignificant savings 
compared to hardware support cost for a workstation. 

Read the fine print 
Even if you have a normal service contract, you should check 

the fine print. Most hardware service contract for workstation 
guarantee only ame-day repair. Several vendors guarantee only 
next-day repair unless a premium i paid. Premiums beyond the 
normal contract window can add up quickly. There can be a 16-
hour support window premium, a 24-hour upport window 
premium, a weekend coverage premium, and a two-hour re
sponse premium. And these premiums tend to be additive. So, if 
you want 7 x 24 hour coverage and 2-hour re pon e, you can end 
up paying at least double the standard rate. The operational rule 
here is: Buy the coverage you need, and make sure to budget for 
it. 

Returning to the subject of UPS. Determining how big a UPS to 
purchase can be a difficult decision . If you u e publi hed mea
surements, you will tend to feel that you are purcha ing too large 
a UPS. This i because published mea urements deal with worst
case conditions, and computer vendors want to err on the side of 
safety. When it came time for me to decide how big a UPS wa 
needed for a given project, I purcha ed everal of varying ize 
and evaluated how well they did under operational condition . If 
an" undervoltage" alarm or a "too much current" alarm ounded 
when I pulled the power cord on the UPS, then I knew I needed 
a larger size. I then checked my re ults with an electrician to 

If you lose a file server and you're on a 

time-and-materials contract, you could 

be down for several days. 

ensure that I still met electrical code requirement before addi
tional UPS's were purchased. Fortunately, more cientific meth
ods of determining UPS size have become available. High-quality 
UPS y tems come with computer output capability, allowing 
you to monitor line conditions. They can al 0 support oftware 
that will begin a machine shutdown sequence if battery power 
inks too low. A new UPS has come on the market that di play 

system load level as a direct readout di play on the front panel. 
Whether or not to u e UPS y tems, and what kind of mainte

nance contract to purchase, are complex deci ions that vary with 
each site. As far as 1'm concerned, however, using UPS y tem i 
a neces ity. I've seen far too many systems damaged by power 
surges and brownouts. ~ 

David Novy is a technical computing specialist at 3M in St. Palll, 
Minnesota. He is past chairman of the AOSjVS special interest group 
and current chairman of NADGUG' SIG/UX. 
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SYSTEM MANAGER'S LOG 

Brian Johnson Best of BJ 
(Editor's note: Focus gives BJ the month off this time around and 
reprints excerpts of two previous "System Manager's Log" columns. 
Both are a bit on the lighter side, but timeless, so relax and have a 
chuckle.) 

How to spot 
a good engineer Ouly 1989) 

SYNOPSIS. 
A nd how to keep one once you find one 
(Hint: Stock up on Jolt Cola and Cheetos) 

Several people have asked me recently to advise them on 
alternative for servicing their systems. Generally, my advice 
goes something like this: the specific engineer involved is more 
important than the company behind that engineer. Price fades in 
com pari on. It only takes one or two unnecessary afternoons of 
being down for the lost productivity and salary costs to erase 
whatever gains you may have realized by going with a low
priced service vendor. Then again, a high-priced service vendor 
doe not neces arily guarantee better service and less downtime. 

So the next que tion u ually is, "How can I be sure that the 
engineer assigned to my account will be a good one?" You can't. 
But there is something you can do to spot a good engineer when 
one shows up, and to keep one once you find one. To spot a good 
engineer just ask your elf the following que tions: 

Are many of your service calls direct results of problems not 
completely fixed during a previous visit? Are many of your 
service calls a direct result of problems introduced during a 
previous vi it? Are any of the panels on your cabinets currently 
off? Are any of the cable connectors on the back of your processor 
missing hoods? 

Are all the cable connectors (new style DB connector) on the 
back of your system screwed in andj or attached to strain reliev
ers (especially cables to the older-style paddleboard connectors)? 

When you need to unscrew a cable connector from the panels 
in the back of your system or from the back of a terminal, do you 
fir t have to spend a day at the gym building up your arm 
muscles? A good engineer knows that the small screws on con
nector heads and circuit board covers are designed to keep the 
things they connect from falling apart, not from being pulled 
apart by kids and other small animals-they don't need to be 
tightened the same way the head bolts on a pickup truck are 
tightened. 

Do all the circuit boards in your system have the protection 
covers that they came with, and are they properly installed and 
crewed on? 
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Are the cover broken off from their supports on any of your 
circuit boards, or does the engineer carry a tube of Super Glue and 
repair any broken cover encountered? 

After each visit, doe the collection of leftover bits and pieces of 
hardware grow? (especially circuit board protection covers and 
the little black screws that held them on). 

After each visit, does stuff disappear (e.g., the diagnostic tape, 
schematics, or service manuals that arrived with your system)? If 
the engineer says something like, "You don't need this stuff 
anyway, I'm the only one who needs it," don't fall for it. The stuff 
is yours, and your next service provider will need access to it. 
Anyway, chances are that the next time the engineer needs it, it 
won't be there. 

Does the engineer review your error log files as part of every 
preventive maintenance visit? (And do you have them ready 
when the engineer arrives?) 

At the same time, does the engineer ask to review your operator's 
log binder to ee what cra hes or unusual occurrence have 
happened since the last visit? If you don't keep a log, does the 
engineer show you how to start and maintain one? 

Does the engineer struggle with a problem for hours before 
escalating it? 

Do you have a long-standing intermittent problem that your 
engineer has told you to just learn to live with? 

After a circuit board is removed and repaired, do you ever see 
it again? A good engineer will return your board and reinstall it 
during the next preventive maintenance visit. Someday I'll re
count the bizarre problems I've encountered that turned out to be 
quirks caused by under-rev circuit boards introduced to the 
system as loaners to cover a board out for repair. 

Do all the cables entering the back of your system have ad
equate slack; or could you play the cable like a violin string? 

Is the bottom of your cabinet a repository for coils of excessive 
disk and tape cables? Ask any disk manufacturer about the 
intermittent problems caused by excessive cables stored coiled 
up in the radio frequency hurricane pre ent in ide most power
supply-infested cabinets. 

Does the engineer always write-protect all of your disk drives 
before powering the processor down, and especially before run
ning any diagnostics? 

Does the engineer always try to read a known good tape (single 
drive systems) and run a tape interchange test (multi-d rive 
systems) before pronouncing a tape drive healed? I use the latest 
AOSjVS release tape as my "known good tape." Don't u e a tape 
previously written on your drive. Especially, don't use a diagnos
tic tape the engineer brought from another system. 
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Does the engineer take off before you've rebooted and logged 
back on? Doe the engineer fix any of the problems mentioned 
above, no matter who caused them? Does the engineer try to 
explain problems and what their causes may have been, or doe 
the engineer just treat you like an ignorant jerk who wouldn' t be 
interested in "all this technical stuff?" 

OK, so now you know how to spot a good engineer. What can 
you do to make sure that engineer is the one permanently 
a signed to your account? That's easy: become the engineer's 
favorite account. Find out what the engineer's favorite oda pop 
and snack food are, and stock up on them. Provide the engineer 
with a desk and a phone to u e while on- ite. Invite the engineer 
to lunch (at a time convenient to the engineer). Put the engineer 
on your Christmas card list. Send a birthday present. In hort, do 
whatever it takes to make sure that whenever this engineer thinks 
of you, the memories are fond ones. 

I have one client who did exactly these things. Later the 
engineer quit and went to another service organization. My client 
immediately switched his maintenance contract to the engineer' 
new employer. What do you do if the engineer is assigned other 
accounts and you are assigned omebody new? Easy, if the new 
one is good, make this engineer a pal, too. If the new one i a Bozo, 
then call your account manager and threaten to switch vendor 
unless you get your pal back. If that doesn't work, switch ven
dor . You have nothing to 10 e. At worst, you'll get somebody ju t 
a bad as the Bozo they tried to force on you. 6. 

SYSTEM MANAGER'S LOG 

Feckless (F bruary 1986) 

BJ expounds on one of his favorite after.dinner 
SYNOPSIS I 

topics: useless (or commonly thought to be useless) 
AOS(/VS) commands. 

(fek ' les), adj . 
1. ineffective; incompetent; feeble 
2. without worth, spirit, or value 

:FECKLESS:BIAS 
My favorite is the BIAS command. To refre h your memory, the 

yntax is "BIAS [max [min]]" . It effect is to tell the AOS(/VS} 
scheduler the maximum and minimum number of noninteractive 
processes that hould be kept in memory. The BIAS can be 
examined by any user, but can only be changed by PID 2. 

So, what's a" noninteractive" proce s? Well, AOS(/VS} charac
terize a proce as "interactive" if it frequently relinquishe 
control of the CPU before its allocated time slice expires. Pro
ces es that frequently con ume their entire slice (i .e., tho e that 
are CPU-bound) are characterized as "noninteractive." 

When AOS(/VS} finds it elf short of real memory, it waps 
(as umably) inactive processes to free up pages for use by active 
proce e . In general, AOS(/VS} is biased toward interactive 
proce se . This means it will swap a non interactive process 

ALWAYS DG & MOTOROLA Turn on Eight 
terminals with 

just one! 
USE PROTECTION 

Cover those vulnerable computer 
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MV2500 ............................ ................... 9.95 
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Argus Disk Drive ................................ 18.95 
Shadowrams Disk Drive .................... 12.95 
CSS/CSS2 ............................................ 9.95 
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PISK /TAPE MV/2000, 2500 
NOVA4-C, S/20 322, 332, 662MB 

S/140, S/280, C350 500MB, 1.2GB 
354, 592 MB 

MEMQRY 96, 192 MB 
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LOOKING FOR A RELIABLE SOURCE FOR NEW 
AND USED DATA GENERAL EQUIPMENT? 

BUY • SELL • LEASE 
We maintain a substantial stock of new and used , 

thoroughly tested Data General equipment at our facility 
in Dallas, Texas. In most cases, we can ship the same day. 

SPARE PARTS ARE OUR SPECIALTY. 

PROCESSORS • COMMUNICATIONS • CABLES • PRINTERS 
MAGNETIC PERIPHERALS • DISPLAY TERMINALS • ACCESSORIES 

ASSET REMARKETING CORPORATION 
4561 South Westmoreland 
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before it swaps an interactive one. 
The BIAS command subverts this logic by forcing AOS(/ VS) to 

keep in memory those processes it normally would swap. Unfor
tunately, it doe thi at the expen e of interactive proces es, which 
get wapped sooner than they normally would have. 

Speaking ()f biases, I have a few myself. I consider active process 
swapping to be the pits. As far as I'm concerned, applying exotic 
algorithms to the swapping logic to make it better is like using 
acupuncture on the victim of a Claymore mine. 

The performance of a time-sharing system degrades so dra
matically once swapping starts that your only action should be to 
eliminate the swapping, not improve how well it is done. This 
involves either increasing the system memory or decreasing the 
system load. Given the current cost of a megabyte, the preferred 
cour e of action is obvious. 

But, I digress. 
What kind of system manager would voluntarily opt to make 

interactive response time even worse so that a few batch jobs 
could get better ervice? Only a very sick one. 

Footnote: If you're not actively swapping, the BIAS command 
ha no effect. 

FECKLESS:XBIAS 
In addition to the CLI's BIAS command, there is also an EXEC 

XBIAS command. It syntax is "CONTROL @EXEC XBIAS @de
vice {+-}factor." Thi command can also be applied to batch 
treams, but it has no effect unless the jCPU= switch is used when 

submitting job . Few people use this switch, so we'll ignore batch 
streams for the purpo e of this discussion. 

EXEC selects the next job to be printed based on two things: the 
job's QPRIORITY and the time it was submitted. If multiple 
entries are in the queue, then EXEC picks the one with the highest 
(Le., numerically lowest) QPRIORITY. In the usual case, there will 
be a group of entries at the same priority, and EXEC will pick the 
oldest job for printing. It decides which job is oldest by taking the 
time the job was ubmitted, and adding the estimated pages 
multiplied by the bias factor. If the bias factor is zero, then 
estimated pages play no part. 

In the ab ence of a jP AGES= switch on the QPRINT command, 
EXEC estimates the pages required for a job by taking the size of 
the file and dividing it by an as umed number of characters per 
page. 

In the early days of AOS, EXEC defaulted the bias factor to some 
positive, nonzero number. Well, apparently a few of you old
timer out there ubmitted enough STRs to cause DG to change 
EXEC 0 the bias factor would default to zero, and the change then 
carried over into AOSjVS. 

The mo t rea onable explanation I can think of is that people 
who print a group of program listings at a crack often submit the 
filenames in alphabetical order, and would like them to come out 
on the printer in the ame order. That way, they can throw the 
printouts into a binder without sorting them. 

I like the idea of printing short jobs first; it seems eminently 
rea onable to me that hort print jobs should come out first when 
everal item are in the queue. But I also sympathize with the 

alphabet freak . 
A imple olution uggest itself: How about adding a 

j NOXBIAS switch to the QPRI T command that would have the 
effect of overriding the XBIAS for the specified file(s)? If a user is 
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worried abou t having hi group of printout interrupted by a 
higher priority print job (a danger in any case), he could simply 
pecify jQPRIORITY=O (or whatever his profile pecifie a hi 

highest) . As long as no one el e submit at the arne priority at the 
arne time, hi jobs will come out in the proper order, uninter

rupted by other jobs. 
With every cherne there' alway a flaw. In thecaseofthi one, 

EXEC would have to de-commit support for negative XBIAS 
factor . A negative bia factor would make a job seem "younger" 
than it actually i . It is used to favor long jobs over hort ones. 
Does anyone know of a ca e where omeone wants long jobs 
favored? I've never een one. 

FECKLESS:SYSINFO 
On the urface, SYSINFO doe n't eem too u eful. However, I 

know of two ca e where it ha olved major performance prob
lem . 

When AOS i booted, it determine the amount of phy ical 
memory pre ent by te ting each po ible page until it find one 
thatdoe n'tre pond.Noticelsaid"doe n'tre pond,"not"doesn't 
exi t." 

In the ca e of AOSjVS, the amount of phy ical memory is 
determined during power-up by the SCPo AOSjVS then a ks the 
SCP how much memory is pre ent. How doe the SCP figure out 
how much memory? Take ague . 

An unfortunat side effect of this cherne is that if one of your 
memory boards i completely dead, the y tern will only ee the 
memory up to the dead board. 

Several time now I've had di cu ion like thi : 

Client: My system performance suddenly went in the toilet last 
Tue day. 
BJ: What happened la t Tue day? 
Client: Nuthin' . 
BJ: Nuthin'? All of a udden, performance became stinko? 
Client: Well, no, we had a bizarre panic, and after we rebooted it 
tunk. 

BJ: Type SYSI 0 and tell me how much memory the ystem 
thinks you have. 
Client: Wait a ec ... it ay 2 MB, but I know I have 4 MB. What 
give? 
BJ: Call fi ld ervice and tell them to bring a new memory. 

People who reboot every day hould probably put a SYSINFO 
command in the UP macro and train their operator to check it 
when booting. That' becau e their memorie u ually die during 
power-up, a oppo ed to dying in prime time and cau ing a 
non en e panic. /1 

Copyright © 1986 and 1989 B.f. Inc. Excerpts reprinted with permis
siol1. BI is the President ofB.I. Il1c., a San Francisco-based consultancy 
specializing in system auditing, system management, and performance 
analysis. :SYSMGR is a division of B.f. Inc. BI can be reached at 109 
Minlla St., Suite 215, San Francisco, CA 94105; 415/550-1444 (voice) 
or 415/550-1072 (fax) . The :SYSMGR bulletin board number is 415/ 
391-6531 (300/1200/2400 wi til optional MNP class 5, cl,ar/605X/ 
clmrlen=8/parity=none/autobaud) or 415/550-1454 (voice) . 
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OFFICE AUTOMATION ~OFfWARE 
• Superlative E-MAIL 

with document exchange 

• Powerful document filing
runs any WP or Spreadsheet 

• Excellent productivity tools 

• Improves site security 

• Simple, intuitive interface 

• Runs any program from 
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YOU NEED DATA GENERAL EQUIPMENT_ 
YOU NEED IT NOW_ YOU NEED IT PRICED RIGHT_ 
AND IT HA TO M EET YOUR SPECIFICATIONS_ 

CPU's 
MV 20000 Mod 1 & 2 .............. CALL 
MV 15000 w/AOSNS ........ ... ... CALL 
MV 10000 .... ... ...................... $4.900 
MV 7800 XP w/4 MB ............ $3.500 
MV 7800 w/4 MB .................. $2.900 
MV 4000 .... .............................. $900 
MV 2500 .. ... ... ......... ... ......... $14,500 
MV 2000 ............................... $2.900 
S280 ..................................... $2.500 
S/140 .................................... $1 .500 
Nova 4X .... ..... ...... .. .... ........... $1 .200 
Oesktop Systems 
& Peripherals .......................... CALL 
DISK & TAPE 
MV 2000 Disks and Tapes ....... CALL 
6239 592MB SIS .............. .... $4.900 
6236 354MB SIS .................. $1 .900 
6161147MB SIS .................. $1 .000 
62996250 BPI Tape ............. $4.900 
6125 Tape SIS ........... .............. $795 
6026 Tape SIS ..................... . $1 ,750 
MEMORY 
MV15 & MV20 32MB .......... $11 .500 
MV15 & MV20 16MB ........ .. .. $5.500 

MV15 & MV20 8MB .............. $1.500 
MV4 & MV10 8MB .... ............ $1.100 
MV4 & MV10 4MB ................... $800 
MV4 & MV10 2MB ... ................ $400 
Memory For All Other OG 
Processors IN STOCK 
CRT's & PRINTERS 
BP1500 Printer ..................... $8.900 
4374 Printer .......................... $5.000 
Bl000 Printer ............. .. ..... .. . $3,900 
B600 Printer ......................... $2.200 
B300 Printer ........................ . $1 ,450 
0461 CRT ................... ..... .... .. .. $475 
0460 CRT ................................ $325 
0411 CRT ........ ........................ $395 
0410 CRT ................................ $275 
0462 CRT ... ... ... ....................... CALL 
0216 CRT ... ........ ......... ............ CALL 
COMMUNICATIONS 
IACI16 ..................... .. .... ...... .. $1 ,500 
IAC/B ....................................... $500 
ATI116 ............ .......................... $400 
AM lIB ...................................... $200 
LAN Controller ...................... $3,000 
LAC-12 ................................. $900 

LA RGE ELECTION O F EARLY-MODEL EQ IPME T 

"THE SOLUTION" 
MINNESOTA ARIZONA 

Phoo", (612) 227-56" Ph~, (602) "'·0165 .-01 
FAX: (612) 223-5524 FAX: (602) 861-0313 
622 Rossmor Building 11426 N. Cave Creek Rd. •• • 
500 N. Robert Street Suite E 
SI. Paul. MN 55101 Phoenix. 1\l. 85020 

Circle 35 on reader service card. 



SCREEN TEST 

N ot a bad trade at all 
i 

Tim Boyer 
As with most things in life, you have to give up something to get something. 

SYNOPSIS I 
With Acucobol, conceding some file speed gives you multiple-Cobol 

compatibility, multi-platform capabilities, windowing, and the rich features of 
ANSI ' 85 Cobol. 

This month, I got a chance to look at the Acucobol-85 Cobol 
compiler from Acucobol, Inc. This compiler offers source code 
compatibility from RM/Cobol, ICobol, and VAX. Cobol. Cur
rently, it runs on the MV, V AX, Unix, MS-DOS, and OS/2 
platforms, so you have a choice not only of software compatibility 
modes, but of hardware platforms as well. 

I took a look at their compiler for AOS/VS. I've never used a 
Cobol compiler that runs on the MV, other than ICobol, so this 
should be an interesting experience. It'll tell me just how paro
chial I've become. 

In many ways, ACUCobol-85 is similar to ICobol. It's a pseudo
interpreted system, which means there are both a compiler and a 
runtime system. This also makes portability easy. 

By the way, more than once I've been asked to recommend a 
good ICobol book for the beginner. Frankly, I don't know of one. 
The textbook I learned Cobol from was the Burroughs Medium 
System Cobol manual- not something to be used for light 
reading. I've hesitated looking at mainstream Cobol manuals, 
because ICobol always has been a bit ... well, different. Now that 
ANSI '85 compliance is scheduled for 1992, I'll make a point of 
finding a good tutorial. If anyone out there has any suggestions, 
plea e drop me a line. 

Anyway, my first step was to compile SBTEST, the benchmark 
I u e for looking at compilers. The compile was clean, except that 
the RECORDING MODE IS FIXED and WRITE .. .IMMEDIA TE 
line were flagged as errors. 

Initially, I thought there was a problem with the terminal 
handler. Escape codes weren't e caping, and CR and LF were 
swapped. Then, in desperation, I read the manual. Lo and behold, 
the keyboard is completely redefinable, and all I had to do was 
remove the commenting ou t of a few DG- pecific lines. This eases 
the transition between different operating systems. What, for 
instance, do you do with a Next machine if you can't configure the 
keyboard, since the Next has no function keys? 

Not only does this file define the keyboard, it is also used for hot 
key assignments. To pop up the Calculator over my programs 
when I hit the F5 key, I just include the line 

KEYSTROKE HOT-KEY=CALCULATOR k5 

Better still, I can customize a program from within the program. 
In the Procedure divi ion, a line like 

SET ENVIRONMENT "KEYSTROKE" TO "HOT-KEY=NOTEPAD k7" 
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will modify the environment of my current program only and 
enable the F7 key to pop up the Notepad program from any 
ACCEPT. This way, I can have some general routines that all 
programs can access, as well as program-specific code. Nice! 

Acucobol comes with its own file system, Vision, but can work 
with other file systems such as Btrieve, C-ISAM, and ICobol's 
MINISAM. The release notice states that the system "can be 
replaced at your option with other file systems." That's good, 
because Vision's performance is less than optimal. 

I've finally found something that an MV8 can beat. Acucobol is 
faster only in division and addition, and there not by much. The 
two things my Cobol programs seem to do the most of - moving 
data around, and reading in more data - ICobol is almost four 
times as fast. On the chance that this was a fluke due to testing on 
the MV, I tried the test on my 386. ICHOST was more than three 
times a fast with file functions, and even faster at MOVEs. 

Figure 1: Comparison times on various platforms 

Cobol ICHOST ICobol Acucobol 

Random write (10K) 

Random Read (10K) 

Sequential Write (10K) 

Sequential Read (10K) 

Random Read/Rewrite (10K) 

Sequential Read/Rewrite (10K) 

Open-Read-Close Loop 

Call/Recall Program (1K) 

Compile OEINVPOST 
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COMP, giving S9(5) COMP (100K) 213 20 43 278 
Mult S9(5) COMP by S9(5) 
COMP, giving S9(10) COMP (100K) 140 
Add S9(5) COMP to S9(10) 
COMP (100K) 63 
Move S9(5) to S9(5) COMP (100K) 37 
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Now there's an economical new way to keep your electronic 
office rUlUling efficiently. Here's how EAGLE's MAID for CEO 
can help you and CEO work more productively together: 

• Recover wasted disk space. In established 
CEO systems, MAID can help you retrieve tens 
of thousands of disk blocks by locating and 

deleting extraneous or orphaned files. 

• Get full-time man service. You and your 

colleagues will receive CEO mail notification 
and reminders even if you 're not in the CEO 

environment. 

• Avoid document loss. MAID can check 

for common CEO_INDEX errors and keep file 

inconsistencies from snowballing. 

• Simplify "housekeeping." Now you can 

track document stats and perform system 

maintenance much more easily because 

MAID allows operations on the CEO filing 

system not normally available through CEO. 

Call Toll Free 
1-800-477-5432 
for a personal 
interview today. 

.~ 169 Ea t Cloud · P.O. Box 16 1[. "11 Salina, Kan a 67402-001 6 
'=EA~'G~L';;'E Phone (91 3) 823-7257 
SOfTWARE. INC . FAX (9 13) 823-61 85 

MAID is a Ifademark of EAGLE SOFTWARE. I C. CEO i • registered trademark of Data General Corp. 

CI99IC EAGLE oftwarc. Inc. 048 
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SCREEN TEST 

Acucobol goodies 
One of the differences in the file systems is that the Acucobol 

file sy tern has uch goodie as 119 possible alternate keys. To get 
feature like the e, you've gotta give up omething. In thi ca e, 
it seems to be speed. Those people clamoring for more alternate 
keys in ICobol, please note. On the other hand, if you're willing 
to give up speed in exchange for more flexibility, this could be the 
file system you want. 

07 DAllY-ITEM-AlTERNATE-YEAR 
07 DAilY -ITEM-Al TERNA TE-MONTH 
07 DAilY -ITEM-Al TERNA TE-DA Y 

05 DAllY-ITEM-AlTERNATE-INVOICE 
05 DAllY-ITEM-AlTERNATE-NUMBER 

PIC 9(2). 
PIC 9(2). 
PIC 9(2). 
PIC 9(6) COMPo 
PIC 9(4) COMPo 

Note that the date, invoice, and sequence are duplicated in the 
alternate key. This file is used in inquiries, sometimes by cus
tomer number and ometimes by item number. To keep the file in 
ascending sequence when using the alternate key, I had to dupli
cate some information. The alternative was two files and the 
concomitant duplication of a couple hundred bytes of informa
tion. This way, I duplicated 11 bytes. 

A great file feature is the split key. This could save me bunches 
of disk space. It's one of those things that's so obvious-after 
someone el e thought about it. Here's how it work . My daily 
sales file key currently looks like this: 

FD DAilY -ITEM-SALES-FilE 
LABEL RECORDS ARE STANDARD. 

01 DAll Y-ITEM-SAlES-RECORD. 
03 DAilY -ITEM-SALES-KEY. 
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05 DAll Y-ITEM-ITEM-NUMBER 
05 DAllY-ITEM-PRIMARY-DATE. 

07 DAilY -ITEM-PRIMARY -YEAR 
07 DAll Y-ITEM-PRIMARY-MONTH 
07 DAllY-ITEM-PRIMARY-DAY 

05 DAilY -ITEM-INVOICE-NUMBER 
05 DAilY -ITEM-SEQUENCE-NUMBER 

03 DAilY -ITEM-Al TERNA TE-KEY -1 . 
05 DAll Y-ITEM-CUSTOMER-NUMBER 
05 DAilY -ITEM-Al TERNATE-DA TE. 

WHO? 
WHAT? 
WHEN? 

WHERE? 
WHY? 

:PERFM GR can help you find the answers 10 
these and other questions about your configuration. 
Includes a logging facility with report generator. 
real-time monitoring screen. liIe and directory 
structure analysis ulilities and a tutorial on AOS{VS 
and AOS{VS II system peIionnance analysis. 
Any questions? 

AOS/VS :PERFMGR 
AOS/VS n :PERFMGR 
lO·DAY TRIAL COPY 

5750 
5750 

FREE! 
A Division of BJ. Inc. 

:SYD18B 
Software for System Managers 

100 Minna 51. Suite 215. San 1'IancOCo. CA 94105 
(415)55().1454 FAX(415)55().I072 
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But if I had been running Acucobol, I could have put this into 
my SELECT statement: 

ALTERNATE RECORD KEY IS DAllY-ITEM-AlTERNATE-KEY-1 = 
DAll Y -ITEM-CUSTOMER-NUMBER, 

PICX(12). DAll Y -ITEM-PRIMARY -DATE, 
DAll Y-ITEM-INVOICE-NUMBER, 

PIC 9(2). 
PIC 9(2). 
PIC 9(2). 

DAll Y-ITEM-SEQUENCE-NUMBER. 

PIC 9(6) COMPo 
PIC 9(4) COMPo 

and eliminated all the duplication. The fields don't need to be in 
equence or contiguous within the record. An elegant solution. 

PICX(6). 

How compatible is Acucobol? Well, let's see. Put it this way
it's decentIycompatible, but not extremely compatible. Some of the 
differences are minor and documented, such as not having the 
ACCEPT FROM EXCEPTION clause. Others are major and not, 

Park.P{ace Internationa{ 
250 PARK PLACE 

CHAGRIN FALLS, OHIO 44022 

DATA GENERAL 

COMPUTER 

HARDWARE 

SPECIALISTS 

The Place to Buy, Sell, 
Lease Pre-owned and New 

Data General Micro
computers, Minicomputers, 

and Peripherals 

(216) 247-2650 
FAX (216) 247-2604 
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Power Windows! 

cacs COBOL 

WordPerfect 

832 

PUI 
"Running the programs 
in Turbo mode caused 
such a difference that 
the users thought we 
had upgraded the CPU! 

c -D.G. Review, 
April 1991 

CEO 

CLi 

Oracle Powerhouse 
FORTRAN 

SCREEN DEMON 

Threshold, Inc. 
118 N. Ross Street 
Auburn, AL 36830 

(205) 821-0075 
Fax (205) 821-0122 

All products are trademarks 01 their respective companies. 
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uch a no WRITE. . .IMMEDIATE, or no ACCEPT ... FROM USER. 
Apparently, the compatibility has been frozen somewhere around 
ICoboll .40, circa 1988. As this is being written, I'm running 1.70 
and eagerly awaiting the 1.80 beta ver ion. Compatibility with 
1.40 i n't gonna do me a whole heck of a lot of good. 

But I'm unu ual (I mean, a ide from my general appearance). 
As mentioned before in this column, I tend to put new oftware 
on my machine as oon as I get it. If you're a V AR with a couple 
of RDOS systems, a few desktops, a bunch of MVs, and some 
Aviions, you're probably writing code for the least common 
denominator. In that case, 1.70 compatibility isn't a worry-your 
code may conform to ICOS standard ! 

The inconveniences of the minimal amount of code changes 
you need to make are greatly over had owed by the features 
available to Acucobol users. Most of the features on my ICobol 
wish list are available in Acucobol- windowing, sort/ merge, 
multi-character INSPECT.. .REPLACING, SETting items to a 
variable's addre s, and 0 on. In Acucobol, I can do an INSPECT 
line this: 

INSPECT A-VALUE REPLACING ALL "ABC· BY "def. 
INSPECT A-VALUE TALLYING TALLY-1 FOR ALL "HIJ". 

which beats the heck out of the character-by-character INSPECTS 
that I have to do now. 

Acucobol al 0 has a rich set of DISPLAY and ACCEPT options, 

SCREEN TEST 

both in the Screen section and a verb. You can open and clo e 
window and pop them up in a variety of configuration. For 
example, the following defines a window: 

DISPLAY WINDOW 
AT LINE 10 COL 10 

SIZE 50 
LINES 15 
REVERSED 
COLOR 5 
BOXED 
TITLE "HELLO THERE" CENTERED TOP 
SHADOW. 

Thi give me a filled window at line 10, column 10, 50 position 
wide and 15 high, filled in with color #5 (red), with a box around 
it, a title centered on the top, and drop-shadow effect as de
scribed in my configuration file. After I've invoked the WINDOW 
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Vendor Information 

Acucobol-85 version 2.0.1. is available from Acucobol, Inc., 
7950 Silverton Ave., Suite 201, San Diego, CA 92126; 6191 
689-7220 (phone); 619/566-3071 (fax). Contact vendor for 
pricing information. 
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::: DATA INVESTORS CORPORATION ::: 
••• • •• ••• COMMUNICATIONS 22 E. Lafayette Street MEMORIES ••• 

••• :~~ ::~:!6R~~~~~2 .. :::::::::::::::::::::::::::::::::::::::::::::::::::::.~~~ Hac ken sa c k, NJ 0760 1 ::~D3~~~BM~~~:OO;;5000·:::::::::::::::::::::::::::::::.~I~:~: ••• 
••• 4370·A IAC-16 RS-422 .................................................... 550 (201) 343-8875 8990·C8MBMVI20000115000 ..................................... 1.800 ••• 
••• 4368·A IAC·8 RS·422 ...................................................... 450 8871 8MB MVl4000110000 .......................................... 1.500 ••• 
••• 4380ISC-2 ...................................................................... 300 FAX# (201) 489-5633 89274MBMVI2000NEWSTYLE ................................. 1.150 ••• 
••• 4560LAC·12 ................................................................... 750 88704MBMVl4000110000 ............................................. 550 ••• 
••• 4561 LSC MVI2000 ......................................................... 400 8765 2MB MVl4000110000 ............................................. 275 ••• 

4342 ATI·16 ..................................................................... 15O 8940 10MB Mvnaooxp ............................................... 3.500 • 
••• 4543-B MCP-l .............................................................. 1,450 8708 2MB MVl8000 ........................................................ 300 •• 
••• 4463ZT USAM-4 DESKTOP ............................................. 150 8754 512KB Sl140 .......................................................... 300 ••• 
••• 4532 ILC W/ACCESSORIES .......................................... 2.800 DISK DRIVES & MAG. TAPE 8687 256KB Sl140 .......................................................... 200 ••• 
••• 6239 592MB ARGUS SIS ............................................ $2.800 8387 256KB NOVAl4 ....................................................... 200 ••• 
••• SYSTEMS & PROCESSORS 6236 354MB ARGUS SIS .............................................. 1.400 8656 256KB ECLIPSE ...................................................... 200 ••• 
••• MVI20000 MODl 8MB ............................................. $14.500 6581 500MB RAMS DISK ............................................. 7.500 DESKTOP MEMORy ..................................................... CALL ••• 

8952 MVl15000 MOD-88MB ..................................... 10.400 6581 -A 500MB RAMS DISK ADD ON ........................... 5.000 
••• MOD·20 CPU BOARD UPGRADE .................................. 7.900 6461 CSS 130MB TAPE 322 & 234 DISKS ..................... 5.000 TERMINALS & PRINTERS ••• 
••• 8994 10C-213 MV20000 ................................................ 2.800 6161147MB WINCHESTER SIS ................................... 1.150 ESPRIT MOD 13610 TERMINALS ...................................... S85 ••• 
•• MV10000 CPU-O'MEM ................................................. 1.100 6122 277MB DISK SIS .................................................... 900 0-216. 0-412. 0-462. D-470C ..................................... CALL •• 
.:. 8888 MVI7800XP 4MB ................................................. 5.200 6554 662MB FOR CSS .................................................. 3.200 0,214. 0-215. 0-411 , 0,461 . D-220C ........................... CALL .:. 
••• MVI7800XP 4MB CPU BOARD ..................................... 4.800 6491 322MB FOR CSS .................................................. 1.900 0·210. 0-211 . 0-410. 0-460 ......................................... CALL ••• 

MVI7800 4MB CPU BOARD ............................................ 900 6329120MB MVI2000 .................................................... 600 Bl000 PRINTER ........................................................... 2.800 
••• 8790 MVl8000 MOD-28MB ............................................ 500 6363 160MB MVI2000 .................................................... 975 4364 600 LPM BAND SIS ............................................. 1.800 ••• 
••• 91547 MVI2000 4MB 160 DISK TAPE NEW STYLE ...... 2,400 6100 25MB WINCHESTER Wl128 ................................... 900 4327300 LPM BAND SIS ................................................ 900 ••• 
•• 8760 MVl4000 2MB ..................................................... 1,400 630016299160016250 MAG TAPE SIS ......................... 3.900 4433150 CPS PRINTER .................................................. 400 •• 
••• 877051280 2MB WIBMC .............................................. 1,400 6026 DUAL MAG TAPE SIS BROWN ............................... 850 4434 160 CPS PRINTER .................................................. 500 ••• 
•••• 8678N S/140 256KB ........................................................ 900 6123 MICRO STREAMER BROWN ........................ ........... 850 GENICOM MOD 13180 ....................................................... 325 •••• 

8395N NOVA 4X 256KB 16 SLOT .................................... 750 6270 DESKTOP CARTRIDGE TAPE .................................. 450 647512PPMGRAPHICSLASER. ..................................... 1.800 
••• DESKTOP SYSTEMS & PERiPHERALS .......................... CALL 6125 STREAMER MAG TAPE SIS .................................... 500 43741200 LPM SIS ........................................................ l .9OO ••• 

• • • • ••• Data Investors is a worldwide specialist in Data General Equipment. We have been for 14 years buying ••• 
• :. and selling pre-owned Data General Equipment. All equipment is shipped from our own facilities, thoroughly .:. 
••• tested and guaranteed eligible for Data General Maintenance. • •• 

:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: 
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Zmodem convolutions 

Bits and 
bytes front 

the 
bulletin 

board 

From: Brian Johnson 
After months of researching 

Zmodem's unbelievably convoluted 
protocol for the purpo e of 
producing an AOSjVS version to talk to 
my PC running Pereline, I came to the 
conclusion that Zmodem offers no 
added performance compared to what 
I'm currently using (Ymodem-Batch 
and compressing the files with 
WFFCA before sendingj after 
receiving) . Seeing a few me ages on 
this board for Zmodem, I just thought 
I'd leave thi me age to bur t your 
bubbles. 
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Zmodem achieves high speed in 
PC-PC transfers through the u e of 
packet windowing and com pre ion. 
In general, windowing protocols only 
work reliably when the receiver is a 
"workstation" (i.e., single-user dedi
cated sy tern) . Timesharing systems 
just cannot be expected to reliably 
re chedule a receiver program to keep 

Data General Professional Services 

./ Consulting 

./ Custom Software 

./ Systems Integration 

./ Performance Analysis 

./ Software Conversion 
• 

Don't you deserve the best? 

4. Data General 
Systems Engineering 

Call 1-800-DATA GEN 

FREE trial Software Available -- Call TODAY! 
Circle 13 on reader service card. 

the inbound mux buffer from overrun
ning. As a result, any Zmodem on 
AOSjVS would begin life by reque ting 
a window size of 1. That effectively 
makes it a half-duplex protocol like 
Ymodem. The compression scheme 
used by Zmodem currently is crude 
(simple run-length-encoding) and 
hardly a match for Lempel-Ziv and 
other dictionary based schemes. As a 
result, for the special ca e of PC to 
AOSjVS, Ymodem wins due to: a) les 
overhead per packet; b) no escaping of 
control characters; and c) a known fixed 
packet size so the receiver can guarantee 
no overrun (even with default lAC 
input buffer sizes) as long as the 
Ymodem receiver program on AOSjVS 
is written with that in mind (our 
WFYBRjWFYBS package is, TEX ain't) . 
I've written up a description of the 
setup for my new 19,200 baud PC<
>AOSjVS V.32bisjV.42bis, including 
how file xfers are done, as my March '92 
Focus column ( available on the 
:SYSMGR BBS). 

:WFFCA 
World's Fastest 
File Compressor 
& Archiver . 
WFFCA compresses hies and archiVes them 
laster and WIth less Impact on other users than 
any other Similar utility avrulable on 00 sys
tems Dramatically reduce dISk storage used 
by Inirequently accessed hies maintained lor 
hlstoncal purposes. A typical SYSLOG hie 
compresses better than 7 to 1 
WFFCA has the ability to handle archiVes In 
the popular ~ ARC'" lormat Slgmhcantly 
reduCIng hie transfer time. 
Initial AOSNS and AOSNS n Ucense: $499 
10 Day Trial Copy: FREE! 
AD.a~_dSjm:ls~_ 

A o.vLIlon of 8 J Inc 

-:SYSI1OB 
Software tor System Manogers 

100 Mmna Sa .• Swle 215 
San franasco. CA 94105 
(415)55().1454 fAJ( (415)55().IDn 
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From: Stan Gula 
I disagree on several key point . Fir t, 

it i quite po sible to develop Zmodem 
send/receive functions for AOS/VS that 
don' t have buffer overflow problem. I 
ported Zmodem from the public 
domain Unix sources (the original 
version before Chuck Forsberg added 
run length encoding and took it out of 
the public domain) about three and a 
half years ago, and we've had very good 
results from it. Second, the 10 of 
throughput due to escaping a handful of 
control character (XON/XOFF plus a 
couple common packet network 
gotcha ) adds at mo t 4 percent over
head. 

It's not true that AOS/VS can only 
reliably run with single block frames. In 
Zmodem the blocksize as well as the 
frame size are determined by the 
transmitter and we start out with 1 K 
blocks and vary the frame size accord
ing to line speed. We use bigger frames 
at higher peed not because of overrun 
problems, but to make error recovery 
fa ter. This is a big advantage over 
Ymodem (if your transmitters take 
advantage of the feature), especially 
over Ymodem-G, which u es the file 
size a the frame size. Also, Zmodem i 
mart enough to reduce the packet and 

frame size if line condition are bad. 
After a certain number of bad packet, 
the packet size is reduced. 

I agree that in many instances 
Ymodem-G is measurably faster-if you 
have a good phone line with MNP-4 or 
V.42 modems, or a direct wire, then you 
should u e Ymodem-G (although I hate 
to restart a 2 MB transfer after getting 
disconnected 85 percent through). If you 
are using a packet network or me y 
phone line, I think Zmodem wins 
without question. If anybody want 
timing figures, feel free to ask. I haven't 
timed this stuff for years - I just use it 
and enjoy. BTWI, we have Zmodem in 
our TLC Expres E-Mail software, which 
is a very nice PC interface to CEO mail 
for remote u ers. 

From: Mark Fuller 
I have been u ing Stan's product 

over packet nets for everal years now, 
and the fact that Zmodem doesn' t 
acknowledge each block ave me 
thousands of dollars each year. When 
you go through multiple gateway, 

Focus 
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From AOS to Mac and back 

From: Leroy Chen 

turning the line around to get a re
sponse from the other end can take 20 
seconds or more. If you do that after 
each block ... you can ee what hap
pens. Then there is the restart ability. 
We work in areas where phone service 
is less than optimal. You.can 10 e a 
connection at any time, and the next 
time you connect, it picks up where you 
left off. It works great. 

J'm looking for an AOS <-> Mac file 
transferring olution. Mainly Mac to 
AOS. I'm aware of Pacerlink. I there 
another olution out there? We have an 
MV /lOOO-DC & MV /3500 running 
AOS/VS II with 16 PCs running DG/ 
MSNet ethernet backbone. The Mac ha 

Wh UG? 
Reason #25 

Learn 
What Works 

Trying something new can same moves. They can help 
be a little 1QQ exciting. Talking you avoid pitfalls you might 
with someone you trust can have fallen into otherwise. 
help make the process a lot NADGUG has many ways to 
more comfortable. The North connect users who can help 
American Data General Users each other. Among these 
Group (NADGUG) puts you in are Focus magazine, the 
touch with people who can NADGUG bulletin boards, 
give you confidence as you regional and special 
make improve- NORTH AMERICAN interest groups, 
ments to your and annual 
system. You can 0 AT AGE N ERA L conferences. 
learn what works by Don 't learn the 
talking with others USE RS hard way, join 
who have tried the NADGUG todaye 

GROUP 
1-800-253-3902 

(continental u.s. only) 

508/443-3330 

Circle 27 on reader service card. 

33 



BULLETIN BOARD --------------------------------------------------------------------

ethernet capability, and ethernet 
transfer would be nice. But I'll settle for 
async if it's easier and inexpensive. 
Speaking of transfer, i there a 
Zmodem hareware or PO available for 
the ho t MV running AOS/VS II? 

and Mac. It wa asynch but worked very 
well, and in addition, Versaterm Pro has 
a very good Dasher emulator. I used an 
Xmodem program that I got from thi 
bulletin board. Versaterm will also do 
Ymodem and Zmodem. Versaterm i 
available from most of the mail-order 
Mac hou es. Blast has a nice file transfer 
as well, but I think it's maybe in the 

From: Mark Weber 
I used Versaterm Pro for binary and 

Macbinary file tran fer between AOS ame price range as Pacer. Ver aterm i 
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TH~lJNIX 
GUARDIAN 
The Profile and Access Control 
System which has become the 
world-wide standard in AOSNS 
Security Software. 

NOW AVAILABLE FOR DG/UX 
• Full-screen User Profile Editor 
• Automatic Password Generation 
• Over 1 million easy to remember password phrases 
• User-defined Invalid Password Dictionary 
• Control access by time with Automatic Log Off 
• Control access by user-defined Login Groups 
• Control access by console number 
• Batch creation of profiles 
• Detailed Management Reports 
• Option to make users immediately change their 
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probably the least expensive solution 
without going to ethernet, although I 
think Versaterm was working on an 
ethernet version. 

From: Tim Boyer 
TEX, which is on this board some

where, has some Mac-specific switches, 
and Xmodem/Ymodem transfer 
capabilities. Although less versatile than 
some packages, its $35 price makes up 
for a lot of sins. 

ICobol hair-pulling 

From: Joseph Edens 
I have simple question, but it's 

driving me bonkers. I've been using C 
and Pascal too long, I guess. I need to 
read in data from a flat text file and the 
data is in the format "-123.4567", 
"0.3456", etc. I need to distinguish 
between positive and negative numbers 
and do calculations with them appropri
ately. I have banged my head against 
the wall with no help from the ICobol 
programmer's reference. What can I do 
to et the input and output PICs to get 
the desired results? Signed: A very 
frustrated OOP programmer. 

From: Tim Boyer 
OK, now lemme get this straight. 

You've got a bunch of comma-delimited 
data, right? If it was a line sequential, 
i.e., each of the data separated by an LF, 
there'd be no problem, right? Likewise, 
if it's just plain sequential, but each 
number is of a fixed length, with 
leading/trailing zeros. Assuming this, 
here's what you do; dump the thing 
down to Lotus/Quattro, and do an 
import. Par e the sucker. You're now in 
fixed length fields. Print it to a file . 
Remember to turn off page breaks. Load 
it back up to the MV. Your input PIC 
will be -9(whatever).99, and output will 
be ZZZ ... Z9.99-. That should do the 
trick. 

Do you have an answer, comment, or ques
tion? Call the NADGUG/RDSelectronicbul
letin board, available to all NADGUG mem
bers. The phone number is 415/499-7628. 
771ere are no fees for use other than the tele
phone charges. 
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New CEO Object 
Office software! 
Office automation has taken a quantum 
leap forward with CEO Object Office software. 
CEO Object Office delivers the rich functionality 
of CEO software to LAN-based PCs- while 
integrating MS-DOS applications into a common 
user environment. 
An ideal platform for 90's computing, 
CEO Object Office is ... 
• Object-oriented, with an icon-driven 

graphical interface 
• Based on Microsoft Windows 3.0 and 

New Wave 
• Supported on NetWare, Token Ring, 

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

I-BOO-DATA GEN 
Data General 

Life just got 
a whole lot easier! 

CEO CEO Object Oillee. and DG/Pe'l ate trademarks 01 Oala Generaj Mlcrosoft .s a 
reglslered uaaemark 01 ~Jhc rosoll NewWave 1$ a uademark 01 Hewlell ·Packara 
NelWare 1$ a traaemark 01 Novell 01991 Data General Corp 
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SOFTWARE DEVELOPMENT 

The making of 
a software revision 

SYNOPSIS 
N o, they don't drop new operating system release tapes 

off a building to see if they bounce high enough, but 
there is a bit of the care and diligence of the cranberry 

industry in Data General's software qualification process. I 
by Joe Cannata 
(special thanks to Kathleen Callaghan 
and Mark Wilding) 
Special to Focus 

In my travels as an instructor, I often 
pick up local publications for reading 
material. On a recent trip to our Education 
Center in McLean, Virginia, I happened to 
look at a small rural Virginia magazine, 
Novascope, which contained an interesting 
article about cranberries. Two million bar
rels get harvested each year, with Massa
chusetts contributing the largest share in 
this $100 million industry. 

After a careful harvesting, the article 
explained, berries are dechaHed and sent 
on to the packing house. It is there they are 
graded; visibly defective berries are re
moved and discarded. The final test is a 
rigid competition in which only the hearty 
and worthy survive. Each berry drops 
down a chute at the bottom of which is a 
four-inch barrier. The berry is then ex
pected to be resilient and strong enough 
to bounce over the four-inch wall in no 
more than seven tries. Survivors then go 
on to the manufacturer, to become your 
favorite cranberry sauce, pie, drink, or 
chutney. Reading this made me think of 
the software qualification process here at 
Data General, in which I participate. 

I will start by stating that our develop
ment groups have not now, will not, or 
even ever plan to qualify oftware by drop
ping relea e tapes off the roof at 4400 
Computer Drive to see if they bounce 
before shipment. Software qualification is 
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a bit more complex than it is for cranber
ries, and not as physical. A recent revision 
such as AOSjVS II 2.10 is subjected to 
stringent testing and retesting before re
lease. 

The story of a release starts in develop
ment, where components and bug fixe 
are determined in conjunction with prod
uct marketing. Software Development 
considers feedback from various ource , 
including software trouble reports (STRs), 
requests for enhancement (RFEs), and 
some from NADGUG roundtables. Work 
on a new software release could begin a 
far back as two years before it actually 
ships. 

The QA process begins in development. 
All visible enhancements (way down to 
the system call level) are reviewed by 
developers, as well as SSQ (system 
software qualification), and documenta
tion employees, to ee if the change are 
compatible with existing feature, and if 
they are rea onable in nature. All major 
components undergo design and code 
reviews. Something as complex as 
terminal services will go through everal 
week of testing before being given to 
SSQ. Also prior to delivery to SSQ, one 
week of testing take place with a QA te t 
suite, under timesharing condition . 

From development, the software i for
mally turned over to ystems oftware 
qualification. This group guides the oft
ware through the te ting and re-qualifica
tion processes. The first phase is the 
standalone te t. Here, the operating y
tem is tested, in a standalone format, uti-

lizingautomated regression te t running 
under ATD (automated te t driver) . 
Twenty-four tests make up the uite. A 
sampling of the te t include IPC tress, 
block I/O, demand paging, proce man
agement, EXEC, memory management, 
file ystem, and terminal service . Other 
te hng i run manually to inve tigate the 
CLI and other a pect . Each internal re
lease of oftware is called a pa . At this 
stage, the oftware is at Pa s 1. It contents 
are imilar to VS II 2.00. In the ca e of VS 
II 2.10, development began on August 15, 
1990-approximately 16 month before 
VS II 2.10 wa actually signed off and 
shipped. 

The next cut of the software is Pa s 2, or 
the pre-alpha phase. Here, the software i 
loaded on timeshare machine in SSQ and 
other groups within Data General, uch a 
documentation,special y tem ,and ome 
international site. Here the multi-u er 
te ting begins. This pha e tarted a few 
month later. New feature added in thi 
pass were preliminary Ring 0 terminal 
services, OJ Polisher criptcapability, and 
Term erver upport. During each pas, 
feedback is provided to Development 
through internal STR called SPR (oft
ware problem reports). The e are ju t like 
STRs - they could be reports of problem , 
or reque ts for a change or enhancement. 

Pa 3 begin the alpha pha e. [n alpha, 
VS II 2.10 is run on higher-ri k y tem 
throughout the company. Alpha partici
pants such a my elf volunteer to load 
and te t VS II 2.10 on their machine . I had 
enough confidence in our oftware to load 
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itonourprimaryadmini trationandCEO 
system in Mclean, and then on a system 
in Atlanta. 

The gain that re ult in thi proce i 
worth the effort. Our site has participated 
in alpha testing of VS II since its early 
days, back at rev 1.10. We also test VS, 
CEO, and Info II . A total of 24 internal 
sites participate in the alpha test, spanning 
the globe. Some features added to Pass 3 
include preliminary auto-reboot of lACs, 
CONO logging, preliminary EXEC cus
tom logon, and forced release of LDUs. 
This pass was delivered to SSQ and the 
alpha test for internal sites began after 
SSQ evaluated it. 

Pass 4 beginS the beta test phase. In beta 
te ting, VS II 2.10 is run under alpha 
conditions at selected, pre-qualified 
voluntary customer sites. Five customers 
participated in the beta te t, one as far 
away as the United Kingdom. Now the 
total number of test sites outside of SSQ is 
29, meaning that there are 29 different 
ways of beating up VS ll2.10, in addition 
to the heavy testing still going on in SSQ. 
This broad spectrum helps to put VS II 
2.10 through a variety of real applications 
testing, which is the way the software will 
be used by the customer ba e. Sometime 
testing in the lab is too pure. Vigorous 
exercising of an operating system by the 
end user helps to prove certain designs, 
and to stress-te t new functionality . This 
also helps to assure that bugs are really 
fixed . Pass 4 was delivered to SSQ and 
then again later to the field, so the beta test 
actually began more than a month later. 
Alpha sites are still involved. Major bug 
fixing was done in Pass 4 to get it ready for 
the beta test. 

Pass 5, next release to come through the 
pipe, contained final Polisher script 
functionality, the BROWSE utility, and 
ITCrebootcapability. Duringeachofthese 
pa ses, SPRs are written and investigated, 
quite swiftly I may add. I can speak from 
personal experience on this. Pass 6 came 
to SSQ in September. It contained new 
code for ITC reboot. There were issues 
di covered in terminal ervices and the 
custom EXEC logon. 

Pass 7 brought COMLOG, and many 
CLI32, EXEC, and terminal services fixes. 

Joe Cannata is a training specialist for Data 
General Educational Services in Norcross, 
Georgia. He may be reached at 404/441-2515. 

Focus 

Thi wa ent to SSQ and released shortly 
thereafter. This wa followed by Pa 
8. We are now more than a year 
beyond Pa 2. Thi pa required mini
mal bug fixes. The final pass, Pass 9, 
was sent to SSQ and signaled the end of 
the testing and the beginning of soft
ware shipment, pending a final review. 
Minor fixes to DUMP_II and AGENT 
were included. The software has now 

SOFTWARE DEVELOPMENT 

come full cycle, from a thought and a 
concept to a reality ready to be loaded. 

The intent of this piece was to give 
you some insight to the qualification 
process that we u e at Data General. 
The same process i used for all soft
ware, with the scope depending upon 
the nature of the product. Diligent ef
fort and copious time is spent debug
ging and evolving software. 6. 

FROM THE COMPANY 
THAT WROTE THE BOOK 
ON MANUFACTURING 
SOFTWARE 

The IAl Software Library'" 

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

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

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

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

JAI: Our Experience Speaks Volumes 

rAi 
JACOBSEN r, ASSOCIATES. INC. 

10229 Lower Azusa Road, Temple City, California 91780 

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

Circle 25 on reader service card . 
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Company PG# RS# Company PG# RS# 

AAA 39 - NADGUG 42 28 
Ames Sciences, Inc. 25 1 NADGUG 26 29 

Asset Remarketing Corporation 26 2 Park Place International 30 30 

Claflin & Clayton 15 3 Productivity Systems 

Compuplan International, Inc. 39 - Development Corporation 18 31 

Computer Engineering International 21 4 Rational Data Systems 17 32 
Computer Wholesalers 40 5 Rhintek, Inc. 19 33 
Contemporary Cybernetics Group C3 6 SCIP 8 34 
Cyberscience Corporation C2 7 Security Computer Sales 27 35 
Data Assurance Corporation 13 8 Sysgen Data Ltd. 5 36 
Data Bank Associates, Inc. 41 9 :SYSMGR, a division of B.J. Inc. 30 37 
Data Bank Associates, Inc. 43 10 :SYSMGR, a division of B.J. Inc. 32 38 
Data General Corporation 3 11 :SYSMGR Bulletin Board 39 -
Data General Corporation 35 12 Systems Management Consultant 39 -
Data General Professional Services 32 13 Threshold, Inc. 30 39 
Data Investors Corporation 31 14 TLC, Inc. C4 40 
DataLynx 34 15 Universal Data Corporation 27 41 
DataPlus 11 16 Wild Hare Computer Systems, Inc. 9 42 
Digital Data Systems 5 17 Zetaco 7 43 
Digital Dynamics 25 18 
Eagle Software, Inc. 1 19 
Eagle Software, Inc. 29 20 

r- PRODUCTS AND SERVICES 
Eagle Software, Inc. 39 -
Flying Point Software 40 21 Company PG# RS# 
Hanson Data Systems, Inc. 20 22 
Innovative Enterprises 25 23 Acucobol, Inc. 41 45 
International Computing Systems 14 24 Aim Tech Corporation 42 46 
Jacobsen & Associates, Inc. 37 25 Contemporary Cybernetics Group 43 47 
Mcintyre's Mini-Computer Data General Corporation 40 48 

Sales Group, Inc. 23 26 Data General Corporation 40 49 
Minitab Statistical Software 39 - Data General Corporation 42 50 
NADGUG 33 27 Digital Dynamics, Inc. 43 51 
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Who to call 
for answers about 
NADGUG and FOCUS 

NADGUG 

Membership, RIGs, SIGs 

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

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

NADGUG staff ......................................... ..................... 800/253-3902 
(Outside the U.S.) ......................................................... 508/443-3330 

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

FOCUS Magazine 

5121345-5316 

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

Livingston Building, Suite 250 
3420 Executive Center Dr. 

Austin, TX 78731 
FAX: 512/343-7633 

Editorial comments, article suggestions ................ Doug Johnson 
(please send product announcements to the address listed above) 

Information about advertising ............................ Michelle Sentenne 

FOCUS back issues ...................................... Turnkey Publishing staff 

April 1992 



cree" Test; 
COl/til/lied fro III page 31 

statements, all further display are rela
tive to the particular window. In other 
word , DISPLAYATLINE2COL4willbe 
at physical line 11, column 13. The CLOSE 
WINDOW statement return your creen 
to the previou tate. Beat the heck out of 
BLINK BELL, eh? 

Acucobol comes with some handy utili
tie . The debugger can be u ed a a source
level debugger if the code was compiled 
a such, or a low-level debugger no matter 
how the program wascompiled. The com
mands available are approximately 
equivalent to tho eavailable under ICobol 
1.60: et breakpoint, watch variable, do 
a hex dump, and 0 on. The Acucobol 
creen di play is much nicer, however. 

The ource code appear in the top of the 
creen, with the debugger commands on 

the bottom. Thu ,the code you're execut
ing is alway vi ible a you tep through. 

VUTIL is Acucobol's answer to REORG 
and ICVERIFY. You can te t files, rebuild 
them, extract records, and so on. Unlike 
REORG, however, you can' t rearrange 
field and change the key . I find it ea ier 
to write a program to do that anyway, but 
ome people that I know have a Ph.D. in 

REORG. They wouldn't be happy with 
VUTIL. 

Building an object library 
Acucobol al 0 lets you gather object 

file together and create an object library. 
Thi greatly cuts down on the number of 
file you have lying around your direc
tory, and can improve performance by 
decrea ing disk activity. Thi i one fea
ture that ICobol needs desperately-I've 
got a directory with more than 2,000 .00 
and .PD file in it. 

On the whole, an excellent product. Like 
o much in life, with Acucobol it looks like 

you'll have to give up omething to get 
omething. In this ca e, giving up some 

file speed gives you multiple-Cobol com
patibility, multi-platform capabilities, 
windowing, and the rich feature of ANSI 
'85 Cobol. Not a bad trade at all. 6. 

Tim Boyer is EDP Manager at Denman Tire 
Corporation. He may be reached at 400 Diehl 
South Rd., Leavittsburg, OH 44430, (216) 
898-2711, faxed at (216) 898-5256, on the 
NADGUG bulletin board at (415) 924-3652, 
or on the CSC bulletin board at 800-DASH
CSc. 
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___________ CLASSIFIED ADS 

EQUIPMENT 

~~ 
o·~ • • ~~W 0 OGI .. eo ... 

8 Small Ad 
BIG Savings! 

;1 AH1~ 1-800-228-8889 V'7'/ T' • Texas or Nlltlonlllly 

FOR 
SALE!!! 

DATA GENERAL COMPUTER 
MV2000 DC 5MB Memory 

(2) - 160MB Disk, Cartridge Tape, & 
Master Console 

(5) - Application Terminals, & Data 
Assist 

(2) - 2400 Baud Hayes Modems, 
Emulators, Printer Buffers, & Surge 
Protectors. 

BEST OFFER!!! 
CALL 

ED MORRIS 
407 -444-4150 

for NADGUG 
Membership information 
contact: 

Danieli & O'Keefe Associates, Inc. 
1-800-253-3902 (continental U.S. only) 

508-443-3330 

SERVICES 

EAGLE SOFTWARE 
Can Help You With 
./ CEO Conversions 
./ INFOS File Reconstruction 
./ Disk Recovery Services 
./ GSA Contract Pricing 

CALL TODAY! 
1-800-477 -5432 

P.O. BOX 16 
SALINA, KS • 67402-0016 

Phone: (913) 823-7257 
FAX: (913) 823-6185 

DOWNTIME GOT YOU DOWN? 
I' ll keep your DG ECLIP E sy tern 
running until you catch up with them. 

tephen 1. Maroulis, 
ystem Management Con ultant 

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

SOFTWARE 

Statistical 
Software 

• Powerful 
• Fast 
• Easy-to-use 
• Inexpensive 

MINITAB: ~ 
STATISTIC A L SOFT WA RE 
3081 Enterprise Dr.. Stote College. PA 16801 

814-238-3280 

DIAL-UP BULLETIN BOARDS 

:SYSMGR BBS specializes in file trans
fer of RDOS and AOS(JVS] DUMP file 
- no me aging facilitie . XMODEM, 
YMODEM, and KERMIT upported. 
415/391-6531(one line), 2400 baud 
(Micom M 3124 EH), 8 data bits, 1 tart 
/ top bit or 415/550-1454 (voice). Sys
tem i MY /4000, terminal mode i 
CHAR/605X. 

111 1 111111111111111111 
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The latest products for DG systelTls 

Message handling 
ported to Unix 

Westboro - Data General Corporation 
and Action Technologies, Inc. (ATI), 
announced the availability of Message 
Handling Service (MHS) for Aviion 
Unix-based systems and servers. Aviion 
is the first Unix platform to support 
MHS, an international standard for local 
area network (LAN) messaging. The 
basis for more than 600 electronic mail, 
data base, fax, voice mail, and imaging 
products, MHS wa previou ly 
available only for PCs running 
MS-DOS. 

With MHS, Aviion systems become 
true multi-function LAN servers, 
complementing Novell Native Netware 

servers by providing MHS services, 
Netware services, and commercial Unix 
application on one platform upporting 
RDBMSs such as Oracle, Informix, 
Sybase, Progress, and Ingres. 

MHS for Aviion system can be the 
me aging engine for numerous 
connectivity application acro s 
multiple computing and networking 
environment. MHS for Aviion provides 
electronic mail service for Data 
General's AV Object Office. Those users 
will now be able to use MHS messaging 
services, as well as other data manage
ment services. 

Data General Corporation, 3400 
Computer Drive, Westboro, MA 01580; 
508/898-4056. 

Circle 48 on reader service card . 

DATA GENERAL 
BUY . SELL . TRADE 

* SPECIAL OF THE MONTH * 
6491 323MB DISK .................. $1,200 

PROCESSORS TERMINALS 
AViiON, Full line .................................................. SAVE$$ 6502 0462 CRT wlkeyboard ..................................... $345 
MV9500 with 8MB Memory ............................ ...... $29,900 
MV20000 Mod 1 .................... ................................. 14,900 
MV15000, Mod 8 ...................................................... 9,900 
MV2500 8MB Mem, 322MB·HlD LAC 12 .............. 11 ,900 
MV7800XP 4MB Mem, complete w/chassis ............ 3,900 
MV10000 or S280 w/BMC ....................................... 2,500 
MV2000 MOD II 4MB Memory, 160MB HID ............ 2,900 

6501 0412 CRT wlkeyboard ....................................... 325 
6500 0216 CRT wlkeyboard ....................................... 275 
63920215 CRTwlkeyboard ....................................... 185 
6256 0460 CRT wlkeyboard ....................................... 175 
6196 0211 CRT wlkeyboard ....................................... 159 
6308 0470C Color CRT wlkeyboard .......................... 490 

DG500 512KB 44MB HID Cart ................................ 2,200 
PRINTERS 

MEMORtES 4599 2000 LPM Band Printer ................................. $8,900 
MV 7800XP 24MB Memory .................................... $5900 4364 600 LPM Band Printer ..................................... 1,700 
AViiON, 32 MB Memory .......................................... 9,900 6215 Dot Matrix Draft Quality, 250 CPS ..................... 790 
8990E 32MB MV20/MV15 Memory ......................... 8,900 Printronix P600 LQ Quietized (like new) .................. 2,900 
4MB MV3500 Memory ............................................. 1,200 QMS Magnum 3000 .................................................... 650 
8941 8MB MV2500 Memory .................................... 2,900 
8940 10MB MV7800XP Memory ............................. 2,900 
8928 8MB MV2 Mod II Memory ............................... 1,900 

COMMUNICATIONS AND CONTROLLERS 
AViiON Terminal Servers .................................... SAVE$$ 

DISK DRIVES 4623 lAC 24 ........................................................... $5,400 
CSS 1 GB DISK ....................................................... $3900 4626 LAC 32 wfTCB ................................................ 3,200 
AViiON 1.2GB SCSi ................................................. 2,900 4532A LAN Controller .............................................. 2,900 
66211 .2GB RAM Subsystem ................................ 19,900 4370 lAC 16 ................................................................ 690 
6491 322MB Disk Drive ........................................... 1,900 8991 MV20/MV15 Floating Point ............................. 1,900 
6554 662MB Disk Drive ........................................... 2,900 

TAPE DRIVES DATA GENERAL COMPATIBLES 

6590M 2.0GB Tape ................................................ $3,400 
6299/6300 6250 BPI Tape Subsystem .................... 3,900 

BMX 1 Controllers ..................................................... $950 
BMX 3 Controllers .................................................... 2, 1 00 

6577 150MB Tape .................................... 1,290 Zetaco 295 Controller .............................................. 1,200 
STC 2920 ........................ .... .. .. ........ 1,900 i 2351 ......................................................... 950 

Circle 5 on reader service card . 
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BMC -to-SCSE-2 adapter 

Westboro-A new high-performance 
BMC-to-SCSI intelligent ho t adapter for 
Data General's Eclip e MV fami ly is 
intended to provide improved perfor
mance over previously available ho t 
adapter . 

The new model 6786/6787 host 
adapter provide MV systems with 
configuration flexibility and enhanced 
diagno tics over the earlier model 6433, 
6434, and 6435. When configured with 
SCSJ-2 peripheral , the new host 
adapter perform up to 450 to 500 I/Os 
per econd, and provide tran fer rate 
of up to 10 MB per second -10 times the 
performance of previou ho t adapter . 

The intelligent ho t adapter provide 

REMINDER 
If you want to use 

your PC 
as a DG terminal -

@Con/PC is still 
your best choice. 

Complete D210 through D411 
terminal emulation 

Still only $99 & $149* 

*Includes fast, error-free file transfer 
(with software for MV) , 

and script language (macros). 

Network licenses and volume 
discounts available, e Flying Point Sales 
• 516-725-3622 

, 20 Collingswood Dr, 
. Sag Harbor, NY 11963 

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

Circle 21 on reader service card . 
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------------------------------------------------------------- PRODUCTS AND SERVICES 

simultaneous asynchronous and 
ynchronous SCSI operation, multiple 

command queuing, eek optimizations, 
and retry management. It supports both 
SCSI and SCSI-2 peripheral . 

The new controller i configurable a 
either a single-ended or differential SCSI 
interface . U er may witch from one to 
the other as configurations change. 
When configured a a differential SCSI 
interface, the new 6786/6787 host 
adapter upport cable bu length of up 
to 81.2 feet. When configured a a 
ingle-ended SCSI interface, it upports 

cable bu length of 19.6 feet. Up to 
even SCSI peripheral may be config

ured on the ame adapter, but ingle
ended and differential SCSI peripheral 
cannot be mixed on a ingle controller. 

The 6786/6787 can be configured to 
upport both di k and tape device . As a 
tand-alone interface, the adapter is Ii t 

priced at $8,500. 
Data General Corporation, 3400 

Computer Drive, We tboro, MA 01580; 
508/898-4056. 

Circle 49 on reader service card. 

Cobol-integrated A A A 
graphics package ~ ~ ~ 

San Franci co, CA-A new graphic 
packag fully integrated with Acucobol-
85, Acuview, wa announced by 
Acucobol, Inc. 

Acuvi w will allow Acucobol-85 
d v lop r to draw variation 0 five 
categorie of bu in chart, including 
tabl of data and bar, pie, line, and 
word chart . Develop r will choo e 
from a catalog and elect from more 
than 100 tandard chart de ign , a well 
a creat cu tomized chart . More than 
200 attribut will be adju table, uch a 
character height, text placement, grid 
lin , axi label , color, border, 
hading, n te , legend , and data table . 

Graph created from Acuview may be 
di played at a terminal, or at a variety of 
hardcopy output device, including any 
Po t cript-compatible printer. Acuview 
can al 0 cr at tandard computer 
graphic m tafil (CGMs) The e 
intermediate file can be u ed a input 
to lid maker and oth r ophi ticated 
graph ing d vic . 

FoCIIs 

New Winchester 

Westboro - The Model #6716/ 

Acuview will be supported by the 
more than 500 hardware platform on 
which Acucobol-85 currently runs, 
including the Data General Aviion, MV, 
and the Dasher 386i. 

Acucobol, Inc., 7950 Silverton Avenue, 
Suite 201, San Diego, CA 92126; 619/689-
7220. 

Circle 45 on reader service card. 

#6718 Winchester disk drive, 
announced originally as available 
on Aviion systems only, is now 
supported on Data General's Eclipse/ 
MV systems configured with 
AOS/VS and AOS/VS II. With a 

The product CEO system managers and 
users have been waiting for. 

ARChive 
Interface Module 

(AIM)TM 

Compress CEO Documents with Immediate, On-Line Restoration 
As a CEO public application: 
• Relieves the system manager of the responsiblity to restore 

user's documents. 
• Saves disk space by compressing the files into an ARC® 

library. 
• Keeps CEO users happy by allowing them to restore their 

own documents. 
• Works either with, or independently of the CEO archiver, and 

will restore documents previously archived to tape. 

Call, Write or FAX for A IM on a 30 Day Approval! 

CORPORATE LICENSES AVAILABLE * 

Oaca Bank Associaces. Inc. 

20010 Century Blvd., Suite 104 
Germantown, Maryland 20874 

Telephone (301) 540-5562 
or FAX (301) 540·8105 

ARC IS a registered trademark of System Enhancement Associaies. CEO is a registered trademark of Data Generat Corp. 
"Must afso purchase a ficense for ARC. 

Circle 9 on reader service card. 
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PRODUCTS AND SERVICES --------------------------------------------------------------

formatted capacity of 1.4 GB, the 5.25-
inch drive boosts the storage capacity of 
Eclipse/MV systems. Priced at $11,900, 
the #6716/ #6718 offer improved 
performance and a lower per-megabyte 
co t than other Data General 5.25-inch 
SCSI disk drive . 

average seek time of 15 ms, and a data
transfer rate of 2.16 MB/second. The 
drive include ector-level ECC for 
en ured data integrity, tran parent 
defect mapping at format time, and 
built-in diagnostics. 

The 1.4 GB disk drive may be config
ured in the CSS2, CSS2/DC, and PHU 
peripheral chassis, or mounted inter
nally into the Eclip e system. It's offered 

The #6716/#6718 is a full-height 
device with 240 KB buffer ize, an 
average rotational latency of 8.33 ms, an 
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Wh UG? 
Reason #27 

Emergency 
ReHef 

I tneverfails! YourMV/ 
only goes down when the 
system manager goes out 
of town. What do you 
do? Where do you turn 
for help in an emer
gency? Thou-

North American Data 
General Users Group. As a 

network of DG users, 
NADGUG puts you in touch 

with others who have 
handled similar emergen

cies .Sodon't 
sands of DG 
users have 
found the 
answer in the 

NORTH AMERICAN 
DATA GENERAL 

USERS 
GROUP 
1-800-253-3902 

(continental u.s. only) 

508/443-3330 

Circle 28 on reader service card . 

waittillyour 
system is down 

--join NADGUG 
today. 

in prepackaged configurations, as well 
as add-in disk drives. Upgrade option 
are al 0 available. 

Data General Corporation, 3400 
Computer Drive, Westboro, MA; 508/898-
4246. 

Circle 50 on reader service card . 

Icon-based authoring 

Nashua, NH - Iconauthor, Aim Tech 
Corporation's multi-platform, high-end 
multimedia authoring system, will 
upport Data General' Aviion ervers 

and workstations under Motif. 
The first Windows-ba ed authoring 

system for the PC platform, Iconauthor 
will be the first icon-based authoring 
system available on Aviion systems 
under the OSF/Motif user interface. The 
Motif architecture was designed to 
create a standard for windowing 
systems that can be easily transported 
acro variou platforms. This new 
architecture allows Iconauthor develop
er on the Aviion to transport their 
applications to any other work tations 
running Iconauthor. 

Iconauthor is intended as a high-end 
authoring tool for developing advanced, 
interactive multimedia applications. 
Combining text, graphics, animation, 
digital audio, and full-motion video, 
Iconauthor allows the nonprogrammer 
to build applications for computer-
ba ed training, simulations, perfor
mance support ystems, self-service 
terminals, and desktop pre entations. 

Application are created by using a 
"build-structure-and-add-content" 
technique. To build the structure that 
vi ually depicts the application's logic, 
icon representing functions or tasks are 
selected from a library and linked into a 
flowchart. Content, including text, 
graphics, animation, digital audio and 
video, is added to the icon structure 
using dialog boxes. As applications are 
developed, they can be run, tested, and 
edited in real time. 

Iconauthor on the Aviion family will 
require OSF /Motif and a mou e, or 
compatible input device. 

Aim Tech Corporation, Nashua, NH; 
603/883-0220. 

Circle 46 on reader service card . 
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Multiple processing with 
enhanced screen recovery 

Ann Arbor, MI - Digital Dynamics, 
Inc., has announced Multiview 
Windows II, its newest ver ion of 
Multiview Window . The recent 
relea e combines features of MY 
Windows, which allows the MV u er 
to have up to eight concurrent 
processes on a single con ole line, and 
Screen Demon from Thre hold, Inc. 

MV Windows II returns the user to 
the precise screen the user left. Screen 
Demon technology enhances MY 
Windows' performance when 
switching from one window to 
another by saving whole creen 
images, in tead of character strings. 

Like the original MV Windows, MY 
Windows II retain the capability to 
hit key between all eight concurrent 
application , end creen to DG 
queues or files, route one terminal's 
output to many other terminals, and 
title window for easy recognition. 
MV Windows II also maintains 
compatibility with DG, a well a 
third-party software. 

MV Windows II i currently 
available in demo form with full 
documentation, priced at $49. A full 
license for five u er i priced at 
$1,244. Upgrades are available at $395 
for current MV Window ub criber . 

Digital Dynamics, Inc., 3055 Plymouth 
Road, Ann Arbor, Ml 48105; 313/995-
2400. 

Circle 51 on reader service card . 

1 O-tape stacker, 
intelligent access 

Newport New , V A - The CY -CHS10i, 
a data storage system featuring a CY-
8200 or CY-8500 8mm tape drive and 
10 tapes in a desktop cabinet, is now 
available from the Contemporary 
Cybernetic Group. 

The CY-CHS10i provides random, 
or "intelligent," robotic acce s to 
cartridges. Capacity range from 25 
GB to 250 GB, depending on configu
ration. 

The sy tern is intended for applica-

Focus 

PRODUCTS AND SERVICES 

Optional data compr ssion increases 
storage capacity per tape by up to five 
time, giving the u er the potential for 
storing up to 250 GB. 

tion uch a backup, journaling, 
archiving, data acqui ition, and data 
distribution - all without manual 
intervention. User get faster acce to 
data becau e tape may be retrieved in 
any order. 

With a CY-8200 8mm tape drive, the 
CY -CHS10i can store 25 GB on 10 tapes. 
With a CY-8500 in tailed, the CY
CHS10i can store 50 GB on 10 tapes. 

Contemporary Cybernetics Group, Rock 
Landing Corporate Center, 11846 Rock 
Landing, Newport News, VA 23606; 804/ 
873-9000. 6 

Circle 47 on reader service card . 

NElN! 
The acclaimed utility program just got better. 

ARC version 2 
with ARCtape 

Take 
the Disk 
Equivalent 
of ... 

And 
Reduce it 
to this. 

ARC version 2 can now process an unlimited number of input files. 

The New ARCtape is up to 6 TI M ES as fast! 
• Proven. reliable compression. up to 90%+ 
• With ARCtape. unattended backups to a single tape 
• ARCmerge combines Archive libraries 
• ARC is officially approved by the creators of ARC on the PC 

THE PACKAGE INCLUDES: 
• ARC Version 2 • ARCtape • ARCmerge 

• A low level version for Unix. a commercial license for the PC version 
• I year software subscription and hotline support 

And The Perfect Complement to ARC . •. 

TurboTran™ 
Xmodem/Ymodem Protocol 

provides ERROR-FREE file transfer to and from 
ANY PC. using almost any emulator. at speeds up 
to 38.000 baud. 

The Smart Connection ™ 
Complete PC integrat ion with SmarTerm '· 
products and perfect integration with CEO. 

HERE IS WHA T YOU GET . .. 
• Efficient. fully supported DG/ PC integration . Software subscription 
• Hotline support . CEO integration . PC support . AOS or AOSIVS 

• Low. low CPU impact. Runs at baud rates up to 38.4 KB • And more! 
Call, Write or FAX for ARC or TurboTran on a 30 Day Approval! 

CORPORATE LICENSES AVAILABLE 

20010 Century Blvd .• Suite 104 
Germantown, Maryland 20874 

Telephone (301) 540·5562 -=-
Data Bank Associates. Inc. or FAX (301) 540·8105 _ 

ARC ~ a regl$teled bademarlc 01 SysIern EManc:emen1 Assoaales. SmarT em ~ a reg,Slered bademarlc 01 Persoll Corp. CEO osa reglSlered bademarlc 01 Oala General Corp 

Circle lOon reader service card . 
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INGENERAL ________________________________________ _ 

Data 
Specific 

DG nets $4 million 
for 10 1992 

Revenue fromit Aviionfamilyofopen 
systems continued to grow during the 
first quarter of fiscal year 1992, led by 
increases from A viion erver, a Data 
General reported net income of $4 mil
lion, or 12 cents per share. Overall net 
income i down from the arne period la t 

Data General Corporation 
Condensed Consolidated 
Statements of Operations 

(in millions, except per-share amounts) 

Quarter Ended 
Dec. 28, Dec.29, 
1W. :mn 

Revenues: 
Product ........................ $185.5 
Service ........................... ~ 

Total revenues .................... .29U 

Costs and expenses: 
Cost of product 
revenues .......................... 99.9 
Cost of service 
revenues .......................... 66.4 
Research 
& development ................ 27.9 
Selling, general, 
&admin ........................... ~ 

Total costs & expenses ....... 2a1.9 

Income from operations ......... 4.9 
Interest income ....................... 3.2 
Interest expense ...................... lQ 

Income before income taxes ... 4.5 
Income tax provision .............. M 
Net income ............................ W 

Primary & fully diluted 
net income per share ............ ~ 
Weighted average shares 
outstanding ........................... ~ 
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$199.3 
112.4 
lli.Z 

104.8 

65.5 

25.0 

15.5 
1.4 
l2 

13.7 
U 

iliA 

year, when the fir t quarter of fi cal 1991 
produced $12.4 million (41 cents/share). 

"We have been able to maintain profit
ability de pitecontinuing weakness in the 
worldwide economy and very competi
tive pricing pressures," said Pre ident and 
CEO Ronald L. Skates. 

DC's condensed con olidated tate
ment of operations showed $294.8 mil
lion in revenue during the fir t quarter, 
compared to revenues of $311.7 million 
for the fir t quarter in 1991. The company 
aid that fir t-quarter revenue from the 

Japane e marketplace were down $16 
million from la t year's fir t quarter, a 
re ult of the ale la t year of it Nippon 
Data General ub idiary. 

Family additions 

Since the tart of fi cal year 1992, Data 
General ha announced a serie of agree
ment and new products: 

• Augmenting the Aviion line through a 
oftware products agreement to allow Dun 

& Bradstreet cu tomers to run bu ine 
oftware on Aviion erver y tern in a 

Unix-ba ed, client/ erver environment. 
• Extending the low end of the Aviion 
erver family with the A V 4300 de k ide 
y tem (29 MIPS), and the A V 4320 (58 

MIPS). 
• Unveiling an enhanced Unix operating 
system certified compliant with POSIX 
and X-Open PortabilityGuide3 tandard . 
• Introducing a new high availability di k 
array (HADA) ub y tern, ba ed on new 
RAID technology, for the Aviion family . 
• Strengthening it Eclip e/MV family 
with a new SCSI-2 di k and tape ub
sy tem. 
• Adding the Da her 1I-386SX-16z, a PC 
that can tand alone or link up with MV or 
Aviion erver. 

Object management 

Hyperdesk Corporation of We t
borough, Ma achu ett , announced 
agreem nt with everal ind pendent oft
ware vendor that will build and integrate 
open di tributed application with the 
Hyperde k Di tributed Object Manage
ment Sy tern (HD-DOMS). 

Planning to incorporate the HD-DOMS 
into future releases of their software prod
ucts are lXI Limited of Cambridge, En
gland; Constellation Software, Inc., of 
Frammgham,Ma achu ett ;andUniplex 
Integration Systems, Inc., oflrving, Texa . 
Hyperde k and Netwise Corporation of 
Boulder, Colorado, have al 0 agreed to 
continue working together to u e remote 
procedure call (RPC) technology in th 
HD-DOMS to provide optimal communi
cation independence. 

Initially announced in January, HD
DOMS i the fir t product ba ed on th 
Object Management Group' object r -
que t broker (ORB) tandard. 

IXI Limited plan to incorporate the 
HD-DOMS into X.de ktop, it leading 
de ktop manager. Con tellation Softwar 
will incorporate the HD-DOMS into its 
Hyper tar client/ erver data ba acce s 
product, which will upport Unix and 
Micro oft Window . Uniplex i building 
an object-oriented office automation uite. 

May 3-4 at the OASIS 

Make plans to attend the day-and-a
half OASIS (Office Automation Sp cial 
Intere tSubcommittee) pring work hop, 
Sunday and Monday, May 3-4, in Atlanta, 
G orgia. Sunday will be a full day of inter
e ting and pertinent pre entation . Time 
willalobe ta ideforinteractiv di cu -
ion among attende . Scheduled for 

Monday morning i an informal meeting 
of the Data G neral Support Center taff, 
and a tour i planned of their facilitie . Se 
more information below under "RIG/SIG 
gig ." tl 

May 3-4 
OA IS (Offic Automation peciallnt r

t Subcommitt ) pring work hop. 
Location: Atlanta, Georgia. 
De cription: Includ pr ntation , in
teractiv di cu sion , an informal meet
ing of th Data G neral upport nt r 
taff, and a tour of th ir faciliti . 

Registration: $75. 
Contact:JudyY rdan,OA IS ecr tary / 
tr a ur r,305/752-1100, xt.479;orLinda 
Klatt, OASIS pr id nt, 414/299-605 . 
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Do you wish you could find a backup system 
with enough capacity, speed, and sophistica
tion to backup unattended? 

fast rransfer rates plus the ability to locate and 
restore your files quickly - about 75 times 
faster than normal speed. 

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

CONFIGURATION RDlBlUI'Y. 
The state-of-the-art liqUid crystal display 
gives you complete drive status information. 
Command under execution, rransfer rate, 

FAn BAOaIP, FAn RESTORE. 
Inrroducing the CY-8500, the 8mm tape 
drive that gives you up to 
25 GB on a single tape. 
And with rransfer rates 
of up to 90 MB per min
ute, backup takes less 
time, frees resources, and 
makes frequent backup 
simple and convenient 

And that's not all. 
The CY-85OO offers fast 
file search capability So 
you get the advantages 
of high capacity and 

TRUE "PLuG-AND-PLAV" 
COMPATIBIUTY WITH: 

Alliant 
Alpha Micro 
Altos 
Apollo 
Arlx 
AT&T 
Baslc-4 
Concurrent 
COlMllllent 
DataGen8l11 
DEC 3100 
DEC BI-Bus 
DECHSC 
DECO-Bus 
DEC TUITA81 

DEC Unibus 
Gould 
HP 
IBMASl400 
IBM Mainframe 
IBM RISCI6000 
IBMRT 
IBMS138 
Macintosh 
McDonnell 

Douglas 
NCR 
Novell 
OS/2 
PS/2 

PC386IIx 
PC MS-DOS 
PC 
XenlxlUnlx 
I'eftec 
Plexus 
Prime 
Pyramid 
Sequent 
Silicon 

Graphics 
Sun 
Unlsys 
Wang 
and more 

tape remaining, and ECC 
are presented in a clear 
easy-to-read format By 
offering such fearures as 
data compression - for 
five times the storage 
capacity per tape - and 
data encryption - giving 
you data access conrrol
the CY-85OO adapts to 
your company's growing 
needs. We'U adapt to 
your site requirements 

too, with rack mounting options and cable 
lengths of up to 80 feet. 

PROVEN 1EOINOI.OGY. 
Best of all, the CY-85OO offers peace of mind. 
8mm helical scan technology, designed for 
data recording, gives you demonsrrated 
performance and reliability. at an adapta
tion of an audio recording format. 

The CY-85OO is part of a complete family of 
tape backup products that range in capacity 
from the 150 MB W' carrridge srreamer to the 
2 TB carrridge handling system. All backed 
up by our in-house technical support group 
and 12-month warranty For more informa
tion on how you can enjoy the best value in 
tape backup, caU today at 804/873-0900. 

Rock Landing Corporate Center ' 11846 Rock Landing, ewport ews, VA 23606 ' 804/873-0900 . FAX 804/873-
Circle 6 on reader service card . 
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