


ere in the world is 
high availability 

going? 
Right here! 
Data General 

You didn't plan on system downtime-or 
the lost sales, lost productivity and loss of 
confidence by your clients that led to 
"bottom-line" losses. Now with AViiON* -based 
high availability open systems you won't lose 
sleep over downtime because you'll be 
enjoying: 

•• Increased information integrity and storage 
capacity thanks to our highly available 
CLARiiONT

" disk array system. Its concurrent 
support for multiple levels of RAID allows the 
flexibility of performance tuning . 

•• Increased protection from system downtime 
with our UNIX- based DG/UX" system failover 
capabilities, fast file recovery and on-line 
monitoring and reporting. 

•• Increased and immediate "mainframe class" 
performance using the leading databases, 
business applications and communications 
products. 

Where the World is goingr 

•• Increased savings because of AViiON's 
industry leading price/performance. 
Contact Data General to learn how much you 
can save with AViiON high availability open 
systems. That's where the world is going. And 
we want to take you with us. 

Call 1-800-DATA GEN 

folVUV.J\T~ 

~ .~=.,a/ 

AViiON is a regislered 
trademark and CLARiiON 
and DG/UX are trademarks of 
Data General Corporation. UNIX is a 
L~~~;~i::.~~~ark of UNIX System 

C 1993 Data General Corporation. 

Circle lOon reader service card . 

The 
AViiON System. 

Mainframe 
power that fits 
in a pi~za box, 

saVlngyou 
millions! 
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VSCOBOL 
ApRlicatiqns to 

UNIX In 
a Single ~ound. 

~~-.... -""""--- -
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• unning VS COBOL applications under 
UNIX is a problem. And losing your 

investment in those applications seems 
unavoidable. Until now. 

Wild Hare now gives you a way to migrate 
your VS COBOL and INFOS applications to 
open systems in a single hop. You benefit from 
UNIX and other industry standards while 
saving time, money and effort. 

Let us migrate your code and data to open 
systems. Your applications will use industry 
standards such as UNIX, DOS, and networks, 
and run on virtually any platform. 

It's a simple leap to open systems. It protects 
your investment. And we can do it in a fraction 
of the time, for a fraction of the cost. So give 
us a call at 303- 530- 222 t. 

VS COBOL applications to UNIX. Yet another 
great reason to run with the Hare. 

6595 O'Dell Place Boulder, Colorado 80301 USA Tel: 303-530-2221 Fax: 303-530-9637 

Circle 37 on reader service card . 
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At last
INFOS® on UNIX®! 

Transoft is proud to 
announce U/FOS™ -
The UNIX implementation 
of INFOS you've been 
waiting for 
• smooth, rapid migration of your 

COBOL, Fortran and PL/I applications 

• full INFOS functionality 

• automatic data conver ion 

• choice of major UNIXs 

• improved functionality and better 
utilities 

• API for third party software products 

Huge savings on redevelopment 
and retraining costs. 

With even years experience, Transoft are 
experts in software portability and are a leading 
international supplier of Open System tool to 
the Data General community. Our UBB 
Universal Busine s Basic product - nearly 5,000 
copies old to date - has enabled DG users 
worldwide to migrate to UNIX. And our 
powerful U/SQL (Universal Structured Query 
Language) operates on a variety of COBOL, 
BASIC and RDBMS file types. 

With U/FOS you can achieve not only 
a mooth, rapid migration of your INFOS 
applications to UNIX, but aI 0 powerful 
additional features including better data 
compression, better checkpointing and RDBMS
level data integrity and recovery. SQL reporting 
is also planned, using our proven U/SQL product. 

Act now - get the financial and operational 
benefits of Open Systems - U/FOS improved 
functionality - RDBMS-Ievel Iran action ecurity 

- and make mas ive financial avings on 
redevelopment and training. 

To obtain further details and arrange a 
personal demon tration, please complete and 
return the attached reply card or contact: 
TRANS OfT INC, 1100 Circle 75 Parkway, 
Suite 800, Atlanta, GA 30339, USA. 
Tel: (404) 933 1661 Fax: (404) 933 1662 
TRANSOfT LTD, Nash House, Datchet Road, 
Slough, SL3 7LR, England. 
Tel: 0753 692332 (Int + 44 753 692332) 
Fax: 0753 694251 (lnt + 44 753 694251) 

TRAN0®[JI]® 
Portability and Productivity 

Software Tools for Your Trade 

INFOS is a registered trademark of Data General Corpomlion. 
UNJX is. ~ tndemarIt ofUNJX SyataD Laboratories IDe.. UBB and UISQL are TraIIsoft ttadernarks. All other trademarks are acknowledged. 

Circle 39 on reader service card. 



____ EXECUTIVE MESSAGE 

Dennis Doyle 

Black ink 
again! 

We are almost at the end of the 
NADGUG fiscal year, and the financials 
will be done in black ink again! 

Many thanks to all of our members; 
to Data General Corporation; to our 
association management firm, Danieli & 
O'Keefe Associates; to the staff at Focus, 
to the annual conference organizers, 
and to the many companies that sup
port their employees who are active 
within our vital group. The continued 
understanding of the importance of an 
active user community by the business 
world is the key to our growth. 

The purchasers of Data General 
products have a golden opportunity 
through the user group to gre'\tly influ
ence the evolution of those products. 
We continue to solicit, advise, and work 
with the various development teams 
that are shaping future releases of exist
ing and new products. 

With the new financial year loom
ing (it begins July 1, 1993), our budget 
process is close to being done. At the 
spring board meeting held April 17 in 
Atlanta, the board of governors 
reviewed and modified proposed bud
gets for membership and corporate 
activity. The NADGUG 93 conference 
numbers are still being crunched, and 
will be ready soon for folding into our 
overall budget document. 

The fourth component of 
NADGUG's budget is our monthly 
magazine, Focus, which will continue to 
run at a break-even, pay-for-itself basis. 
The 1993-94 budget will have taken 
final form in late May. 
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Other spring meeting highlights 
Discussions were held on how to 

increase the participation opportunities 
for members on the board of governors. 
Watch for future articles in Focus that 
will detail the specifics. The board of 
directors will be bringing bylaw 
changes to our membership that will 
implement these new directions. 

Special Interest Group (SIG) affilia
tions will be added to the membership 
form, reflecting their growing impor
tance for both ADGUG and DG. The 
SIGs are continuing to help shape prod
uct development through the ongoing 
STR (software trouble reBort) rating 
project. 

My congratulations to both the UK 
and Australian user groups for hosting 
successful conferences in March this 
year. I was able to get away for my sec
ond UK meeting and found it once 
again to be a productive one. As a 
keynote speaker, DG's CEO, Ron 
Skates, spoke to the direction of DG in 
the world marketplace. He strongly 
restated the continuing development 
effort in the MY area, as well as the ter
rific sales growth in the A viion line. 

The nonbusiness highlight of the 
UK sessions (as promised, no names, 
Hugh) was an unusual fund-raising 
effort for an orphanage in Romania, 
which one of the officers of the user 
group undertook. In exchange for 
pledges of pounds and dollars, it was 
agreed that he would wear his kilt to 
the conference's formal dinner. DG also 
committed to double the amount col
lected, which pushed the one-day total 
collected into four figures. 

Congratulations to Thomas Bounds 
on becoming NADGUG's recording 
secretary. He is taking the place of Bart 
Bates, who had to resign for business 
reasons . You can reach Thomas at 
McCarty Farms in Magee, Mississippi. 

I look forward to seeing you all in 
Atlanta this October! f1 

Dennis Doyle is NADGUG Past President. 
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The CY-8500 can store up to 25 GB 
on a single tape, at speeds of up to 
90 MB per minute, completely unat
tended. 

How? With hardware data com
pression that can boost capacity by 
up to five times. 

o other 8mm tape drive can 
match the capacity, speed, and price
performance of this best-selling drive. 

ADVANCED. You'll never be left in 
the dark. A bright, backlit status 
display gives you the command under 
execution, transfer rate, compression 
ratio, amount of tape remaining and 
more. 

Our data compression option is 
the fastest available. And it's switch 
selectable, so you can still read and 
write standard tapes. Locate and re
store files qUickly and easily with our 
accelerated file acces option. Add data 
encryption to control backup and 
restore operations through the use of 
encoded card keys. 

FLEXIBLE. The CY-8500 is plug 
compatible with virtually every com
puter system. Rack mounting options, 
dual drive configurations and a variety 
of cable lengths ensure a seamless fit 
into your computing environment. And 
as storage needs grow, you can upgrade 
to our ten tape library, capable of man
aging between 25 GB and 250 GB-all 
without manual intervention. 

REUABLE. A sophisticated Error 
Correction Code yields a bit error rate 
of less than one in 1017-the best in the 
industry. A MTBF rate of 60,000 hours 
ensures reliability. 

Each turnkey subsystem features a 
12-month warranty that includes 
technical support from our experienced 
in-house engineering group. 

Everything you want in a backup 
subsystem is available right now. 

Call today for information at 

(804) 873-9000 
Circle 7 on reader service card . 

Alltant Motorola 
Alpha MICro NCA 
Ahos NeXT 
Apollo Novell 
Anx 05"2 
AT&T P5"2 
BaslC·4 Parallel 
Concurrent Port 
Convergent PC 38& 'x 
DataGeneral PC MS-DOS 
DEC SCSI PC Xen"u 
DEC BI -Bus UniX 
DEC DSSI Pertee 
DECHSC PICK 
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DEC TU'TA8t Pnme 
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IBM AT Sun 
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ICL Instruments 
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McDonnell Wang 

Dougl=as __ ---'a_nd'-mo_~_'_e __ 

CON T E M P 0 A A A Y 

CYBERMETIa 
Rocl Land,ng Ccxporato Cenler ' I f846 Rocl LandUlg 

o"pon 'oW$, ViJgtn,& 23606 • Fax (804)873·8836 
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consists of a dedicated core group 

SYNOPSISI NADGUG's board of governors 

of professionals who are willing to 
put the time and energy into mak-

ing the user group successful. 

by Doug Johnson 
Focus staff 

1 " 1 Qe'"' , -.. ~ 1 ~ 
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Judge: I hereby sentence you to sit through 
. . . A BOARD MEETING! 
Defendant: Nooooooooo! Please, not that! 

That's a bit on the melodramatic 
side, but sitting through a board meet
ing-any board meeting-can at times 
be very like watching the grass grow. 
Even the participants themselves would 
agree that lengthy sessions spent dis
cussing budgets and membership and 
bylaws and schedules and strategies 
represents not the most exciting way to 
spend an otherwise sunny spring Satur
day . But somebody has to sweat the 
details . In the North American Data 
General Users Group that task falls to 
the Board of Governors . About six 
months ahead of the annual fall confer
ence they meet in the host city to 
inspect the convention facilities and 
hash out the particulars that, if they do 

their job well, will be mostly invisible to 
you the conference-goers. 

For this year's Board of Governors 
gathering in Atlanta the weekend of 
April 17 last, the players could be found 
arranged around a set of conference 
tables deep in the bowels of the down
town Hyatt. It was a long meeting, no 
doubt about it, and this Saturday gener
al session was in addition to the many 
individual committee meetings held 
Friday night, and also in addition to the 
Friday-afternoon tour of the Data Gen
eral Customer Support Center in Nor
cross. 

What makes them do it? Why do 
they invest the effort? 

In every organization there are 
people who end up running things. 
Power-hungry totalitarians aside, in 
most cases they're the dedicated types 
who realize that some tasks aren't nec
essarily fun, but they must be done if 
the organization is to succeed. Some of 
these people are sticklers for parliamen
tary procedure, and you need them to 

AOSNS to NETWARE INTEGRATION 

J[ NETWARE • -' = ENVIRONMENT IIIIII.IEII oc:l 

ECLIPSE SERVE\L PC UNIX VAAVMS 

AOSNS 
MAC 

NOVELL Brings NetWare into Open Systems networking with support for industry standard 
NFS ( Network File System) and TCP/IP networking protocols. Your NetWare servers already 
have the foundation for an enterprise-wide Open Systems integration strategy. 

C&C brings AOSNS into Open Systems networking by providing NFS and TCP/IP networking 
solutions for AOSNS systems. You get network terminal access, file transfer, file sharing, backup, 
printing, electronic mail, and much more. This high performance, cost-effective software will allow 
you to utilize industry standard protocols. 

This Open Systems networking architecture also provides integration from AOSNS to other 
systems such as DEC, UNIX, HP, IBM, and many others. 

~ ~ Claflin & Clayton, Inc. 
INDUSTRY STANDARD NETWORKING SOLUTIONS 

203 SOUTHWEST CUTOFF 
NORTHBORO, MA 01532 

Circle 3 on reader service card . 

PHONE: (508) 393-7979 
FAX: (508) 393-8788 
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----------__________ EDITOR'S NOTE 

keep meetings focused on doing things 
properly. Others possess a knack for 
financial analysis and budget design. 
Still others show talent for planning 
and strategic vision. Some are more 
technical in experience; others are more 
managerial. Look around this year's 
meeting table and consider the variety 
of regions and professions represented. 
Just a list of home states for this group 
would include: 

Minnesota- President Jan Gross
man, Publications Chair Maggie Morris, 
and SIG /UX rep David Novy; Ohio
Vice President Tim Boyer; Massachu
setts- By-Laws Chair Brad Friedlander, 
SIG Vice Chair Ed Lindberg, and where 
membership services company Danieli 
& O'Keefe Associates is located; Missis
sippi-Recording Secretary Thomas 
Bounds; Rhode Island-Membership 
Chair Frank Perry; Texas-PERFSIG 
rep Ron Branom, and also where Focus 
is published; Alabama-Audit Chair 
Calvin Durden; Illinois-RIG Vice 
Chair Chuck Goes; Nebraska-

(From left) Brad Friedlander, 11lomas BOllllds, Steve POllllds, Tim Boyer, Jan Grossman 

Focus 

RIG/SIG Chair Al Devitt; North Caroli
na- Treasurer Steve Pounds; Wiscon
sin- OASIS rep Linda Klatt; and I 
probably left somebody out. Sorry. 

Point is, there isn' t a specific kind 
of person NADGUG needs on its board 
of governors. NADGUG need all kinds. 

You read all the time about rapid, 
cutthroat change in the computer 
industry. It's happened at Data General 
in the form of recent downsizings and 
reconfigurations . In 1992, upward
climbing A viion sa les overtook MV 
sales for the first time. Data General's 

customer base is evolving, and the same 
holds true for NADGUG, its member
ship, and for Focus. 

At the risk of sounding melodra
matic again, perhaps more now than at 
any other time in its history NADGUG 
needs input and participation from 
members. Who are the Data General users, 
and what do they want from a user group? 
is a good question to ask, but answering 
it involves lots of work. That will be 
NADGUG's task as it observes its 20th 
anniversary this year and heads into the 
future. 11 

DATA GENERAL HARDWARE 

ASSET REMARKETING 
CORPORATION 

1103 S. Cedar Ridge Drive 
Duncanville, Texas 75137 

(214) 296-9898 (800) ARC-9993 
FAX (214) 296-9651 

IF IT'S IN STOCK, WE WON'T BE UNDERSOLD . . . GIVE US A TRY 

MV5500DC WI I6MB. 662 ............ $1 I .000 IAC· I6 4370 WfTBC .......................... $300 

MVI5000·20 WI8MB ........................ 2 .500 6602 150MB TAPE IN PHU ............... 1.000 

AVIION 5120 DUALCI'U BOARO ........ 3 .600 6554 662MB DISK DRiVE ................... 1.200 

10404·0 3KVA UPS ........................... I .200 6541 ·A I G/B SMD DISK ................... 1.800 

AVIION 7402·K VME8 ........................... 400 6662 332MB DISK SCSI ........................ 795 

AVIION SMD DISK CTRL.. .................... 1.000 65912 GlB TAPE SCSI. ..................... 1.400 

AVIION 4100 WI I6MB ....................... 2 .500 6539 179MB SCSI DISK6006 ................ 34 I 

AVIION VDC 128 CTRL. ...................... 1.000 SCSI AIR TAPE ....................................... 800 

DG500. 512. 20MB. 21MB ................. 1.000 6581 ·A 500MB RAM DISK ................. 1.200 

AVIION 7403·K CTRL ............................ 800 6236·A 354MB DISK DRIVE ................. 250 

AVllON SMD DISK DRIVE ..................... 1.800 6299 OR 6300 TAPE SIS ..................... 800 

MVlOOO 4MB. 179MB. TAPE ............. 2 .200 458980 COL PTR RS323 ..................... 150 

MVIS/20 EXP CHASSIS ...................... I .000 4434 80 COL PRINTER ............................ 7 5 

MVISl20 16MB MEM PCB .................. I .500 4327 300LPM BAND PTR ...................... 350 

MVI5120 FPU 8991 ............................. 600 6475 LASER 12PPM 31BIN .................... 600 

MVISl20 MID PCB R6!. ..................... I .600 01216. WIBARCODE OPT .................... 275 

MV7800 CPU WI4MB ............................ 300 01215 WfBARCODE OPT ...................... 225 

01461 WIKYBD ..................................... 275 0220 COLOR CRT W/KYBD .................. .2 50 

01. I I WIKYBD ..................................... 175 01216 MODEL 2 WIKYBD ..................... I 75 

01460 WIKYBD .................................... 145 DI.7OC COLOR CRT.. ............................ 3 7 5 

01410 WI KYBD .................................... 100 MVlOOOO CPU BOARD SET ................... 400 

01214 WI KYBD .................................... 100 MV4000 CPU BOARD SET ..................... I 00 

01215 WI KYBD ..................................... I25 DATA PRODUCTS 8300 ......................... 350 

01462. GREEN W/KYBD ....................... 275 4518 OR 6321 PTR ............................... I 50 

014 I 2. WI KYBD .................................. 250 D1216.E PHROM ................................... 100 

01216. AMBER W/KYBD ...................... 1 95 51140 256KB MEMORY ........................... 50 

01.,2 • . 012,6. PHROM ...................... IOO 51140 I MB MEMORy ............................ I 50 

01216 WI KYBD .................................... 160 SI I40 CPU WIHFU 14501.. .................. 800 

01462 WI KYBD .................................... 300 NOVA 4 MEMORY ................................. CALL 

NOVA 4 CPU 12785 .............................. 150 DI470C CRrs AND PARTS 

6026 TAPE DRIVES AND PARTS DATA PRODUCTS B300 PARTS 

6125 TAPE DRIVES AND PARTS MVI OOO LAC 1612 RS422 ................... 800 

lAC 813 RS232 WfTBC ......................... 350 MVI5120000 MID BOARD REV63 ..... 2 .000 

Circle 2 on reader service card . 
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IN GENERAL 

News and notes from the greater DG community 

News Briefs 

~ Some familiar faces to the Data 
General user community are behind 
the new company, Monarch Soft
ware, Inc., that opened offices in 
Raleigh, North Carolina. 

Monarch President Tom Duell is 
the founder and immediate past presi
dent of Eagle Software, Inc. Mr. Duell 
has more than 18 years of experience 
in the industry, with a broad knowl
edge of the MV line. Bill Cole, vice 
president of development, has more 
than 15 years with Data General and 
extensive knowledge of INFOS II and 
CEO. Mary Nell Duell is vice presi
dent of marketing, coming to Monarch 
with several years of experience in the 
marketing and sales of utility software 
products for the Data General market
place. 

Appropriately, Monarch, Inc. will 
specialize in providing application 
migration solutions for Eclipse MV 
users moving to Unix-based A viion 
systems. Its line of software products 
will focus on office automation and 
application migration for INFOS
based applications. 

~ Data General will continue its 
strategic relationship with Next Com
puter, Inc., despite Next's decision to 
cease making workstations that could 
network with Aviion servers. DG is 
working with Next to make Nextstep 
for Intel processors available on DG's 
Dasher II 486 personal computers. 
Nextstep for Intel processors is an 
object-oriented client/server applica
tion development tool. 

~ Sources at Data General confirm 
that the company is planning to 
launch a new division to design and 
install networks of PCs and other 
computers. The size and scope of this 
division have not been announced. 

III Gelleral is compiled by Robin Perry. If 
you have an item for In General, please 
send it to Robin, c/o Focus magazine, p.o. 
Box 200549, Austill, TX 78720; 512/335-
2286; Fax: 512/335-3083. 
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ADGUG hosts 
first conference 

by Alan Frazer 
ADGUG President 

Monday 22 March 1993-The Novotel 
Hotel at Darling Harbour saw a large 
number of Data General users gather 
for the first Australian Data General 
Users Group Conference. 

Exhibitors, speakers, and atten
dees began arriving in Sydney on Sun
day morning to erect stands, prepare 
demonstrations, practice presentations, 
or generally get in the mood for the 
conference. 

. Obviously one of those early 
arnvers was the (in)famous Brian 
Johnson, or "B]" as most people know 
him from :SYSMGR in San Francisco. 
Others included Yves Amaizo from 
SYSINFO in France, along with others 
from New Zealand, New Guinea, and 
most states within Australia. 

On the day after, Alan Frazer, 
President of the Users Group, gave the 
opening address. Mr. Frazer intro
duced Steve Baxter, vice president of 
Asia Pacific Data General Corporation, 
as the keynote speaker. Mr. Baxter's 
presentation included a demonstration 
of the new Clariion disk arrays. 

Other presenters included: 

Brian Johnson, on system perfor
mance; Sue Ascott (DG) on "Office 
System Directions"; David Hunt 
(Wordperfect Corporation) on "The 
Future of Wordperfect and DG"; Phil 
Young (DC) on "Capacity Planning for 
VS and Unix"; Colin Kempter (DC) on 
"Open Systems-Users Interviewed"; 
Shane Hancock (Orbital Engine Com
pany in WA) on interoperability 
between MVs, AVs, HPs, and PCs, as 
well as other appropriate topics, finish
ing off with a panel session with senior 
DG executives. 

In the adjacent conference rooms, 
Data General and third-party hard
ware and software suppliers manned 
their exhibit stands, showing the latest 
offerings in printers, disks, tapes, 

memory, automatic fax sending utili
ties, performance enhancement prod
ucts, and fourth-generation languages 
(4GLs). Exhibitors included Data Gen
eral (of course), Exabyte Solutions, 
ADB Computer Systems, Eagle Soft
ware, Frazer & Associates, Field Engi
neering Services, Cyberscience, and 
more. 

The exhibit area was open from 10 
a.m. to 7:30 p.m., at which time the 
day's proceedings concluded with a 
cocktail party on the banquet terrace 
overlooking Sydney Harbour. 

In conjunction with ADB Comput
er Systems, the Australian DG Users 
Group arranged an AOS/VS perfor
mance seminar with Brian Johnson for 
the following three days. Those atten
dees from around Australia, New 
Zealand, and Papua New Guinea 
found the course to be most beneficial 
with BJ discussing particular site prob~ 
lems with each attendee. 

In all, the week was a tremendous 
success, and I urge you to stay tuned 
for information regarding the next con
ference, which certainly will prove to 
be bigger and better than our first. 

Should you require further infor
mation regarding the Australian Data 
General Users Group and how it can 
help you, please contact your local DC 
office or Alan Frazer on (02) 799-9322. !:l 

Write to the Australian Data General 
Users Group, Inc., (ADGUG) at p.o. Box 
A563, Sydney South, NSW, 2000, Aus
tralia. 
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RUSH 

When it comes to faxing capability, 

isn' t it time you lost some wait? 

Now you can. 

Consider how much excess "wait;' unbilled time, and cost you'd trim from 

your bottom line if you could fax directly - automatically - from your 

MY terminals. + RUSH 

The Computer Fax System. 
reduces faxing from a hefty, 

hard-to-manage procedure 

to a lean and simple task: 

the stroke of a key on your computer gives you direct, automatic fax trans

missions. + No more printouts or hard copy needed. No trips to the fax 

machine. No wasted time waiting for your turn. No more dialing. No more 

busy signals. No more finger-drumming or ho-humming while waiting to get 

through. + And RUSH not only 
streamlines your operation and boosts 

productivity, it also eliminates scanning, 

which greatly enhances the quality of 

your faxes. 

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 (913)823-6185 

Circle 17 on reader service card . 
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The evolution 
of the system 

manager 
C onstant change, both in technology and 

SYNOPSIS I 
in the needs of users, now demand a new 

level of flexibility from system managers. 

by R. King Ables 
Special to Focus 

In the days of mainframe computers the system management problem was fair
ly well defined. Most sites had one, or possibly a few, large mainframe computers. 
All hardware resided in one central location, probably a large computer room. The 
computing environment was shared among all users. Everyone submitted jobs to or 
logged in on the same machine. When system managers (usually the operations staff 
with help from field engineers from the vendor company) upgraded or installed 
new hardware or software on the mainframe computer, all users reaped the benefits 
of the new functionality. 

These computing environments were self-contained in that rarely were there 
network connections allowing data into the environment. Most new data that came 
into the environment did so via tapes or cards from other sites. Often data came on 
printed paper and were transcribed by keypunch operators onto cards that could be 
read by the computer. 

The users in these sorts of computing environments were usually technical peo
ple. A member of the programming staff would write local applications and produce 
reports of needed data for other nontechnical people in the organization. These peo
ple depended on programmers to provide them with the information they needed 
from the computer. It was a "magic" that most people felt unworthy of perfOrming 
for themselves. The programming staff was really the user community, supported 
by the operations staff who took care of the equipment and kept it running properly. 

No longer in one place 
Fast-forward to the present. Now it's the age of distributed computing. Sites 

don't own just one computer, they own dozens, hundreds, or even thousands. From 
laptops to pes, to desktop workstations, all the way up to minicomputers (and yes, 
still a mainframe or two) in the computer room. 

No longer are all the computers in one place. Instead, they may be spread all 
over a building or all over the country. Anywhere a component of the organization 
exists, a computer of some kind probably sits on a desk. Smaller computers are the 
ones that are easiest to move around. In many cases, the power sitting on a desk or 
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in your lap may outperform what used 
to take up hall of the computer room. 
Computing power can go wherever it's 
n eded, and u ers may cu tomize envi
ronments to allow them to be most pro
ductive. 

In order for this distribution still to 
make up a coherent whole, most of 
these computers are networked togeth
er. Networking capabilities have 
exploded, beginning with simple data 
transfer over already existing telephone 
lines and leading up to multiple-giga
byte data transfers over digital satellite 
links to the other side of the world. 
Today it is rare for a site not to be con
nected to some kind of network, either 
full-time or at least for on-demand data 
transfers. Often a site will have multiple 
connections to networks. A recent space 
shuttle mission was even able to receive 
electronic mail. 

In the few cases where printed 
matter is the only source, optical scan
ners have replaced keypunch operators. 
Scanners are more accurate and can 

DATA GENERAL 
COMPUTERS & PERIPHERALS 

MONTHLY SPECIALS 
MY 5500 COMPLETE ............... $12.900 

MY7800XP COMPLETE ............... 2.900 

6299/6300 TAPE SIS ...................... .1.400 

4596 BAND PRINTER ..................... 3.200 

6554 662MB DISK .............. ........... .1.600 

6435 TAPE CONTROLLER .......... 2.100 

6433 DISKITAPE CONT ................ 2,500 

Phone 404-416-0103 
Fax 404-416-0155 

6990 Industrial Blvd. Suite E 
Atlanta GA 30071 

R 8£ D COMPUTERS 
INC. 

Circle 41 on reader service card. 
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process several orders of magnitude 
more data than a human is capable of 
transcribing. The amount of data acces
sible by the user of a modern computer 
is many hundreds of times what it was 
just a few short years ago. 

Today's user community is no 
longer made up of only technically 
trained people. (Even my own mother 
owns a computer!) The modern user 
community ranges from folks who need 
only to print a financial report for their 
meeting, all the way to one of the origi
nal designers of the machine who is 
using it to design the next generation 
model. 

In a large organization there proba
bly still is a "core" area of the comput
ing environment that is maintained by 
the operations staff and the program
ming staff. The network itself has 
become one of the resources of the com
puting environment. A network outage 
is at least as significant as computer 
downtime. If the network isn't working, 
your computer isn't communicating 

Memory Solutions 
for AViiONs 

The best bang for your buck! 

AV100toAV4625 
Memory upgrades 

increase performance 

and capabilities. 
Adding memory is 

a sure way to 

make time 

count! 

[i)i)-J~A~:AL 1551 NW 65 Ave. 
...,;. ___ ~J. SYSTEMS r.c Ft. Laud., FL 33313 

1-800-762-7811 ~~; ~~~~-~~:~~~ 
AVoON ;, •• """"""'" of oata General. 

Circle 23 on reader service card. 

with any other computers. The physical 
computing environment and the user 
community has spread itsell out across 
the building, or maybe even the world. 

Staff evolution 
These changes in computing have 

forced an evolution of the staff support
ing the users. Sites where people have 
tried to maintain the "old" mentality of 
support have been abandoned by indi
viduals who have found they no longer 
depend on "the computer center" for all 
their computing needs. In many cases 
this has lead to disorganized and anar
chistic computing environments. In 
order to provide a coherent and cooper
ative computing environment, all these 
changing needs must be addressed with 
thought given to how they fit into the 
whole. 

The move from centralized comput
ing to distributed computing brings sev
eral challenges for system managers. No 
longer are computer functions shared
now they are duplicated. Rather than all 

:WFFCA 
World's Fastest 
File Compressor 
& Archiver. 
WFFCA compresses hies and archIVes them 
faster and WIth less unpact on other users than 
any other SImIlar utIlIty avaIlable on rx; !jofS
terns. DramatIcally reduce dISk storage used 
by Infrequently accessed hies maIntaIned lor 
hISloncal purposes A typIcal SYSLOG hie 
compresses better than 7 to I. 
:WFFCA has the abIlIty to handle archIVes In 
the popular R:: OC'" lonnat Slgruhcantly 
reduCIng hIe transfer lIme. 
lnitiaJ AOSNS and AOSNS 0 license: $499 
10 Day Trial Copy: FREE! 
NDo'''!IIIIOd_dlr<Elltn:D:El-

A DlYlJK)n of 8.J Inc 

, . 
, j , 

Soflwore to< System Managers 
100 MInna St .• Swle 21S 
San franosco. CA 94105 
(4IS) 5:'AJ.1454 fAX (4IS) 5:'AJ.IGn 

Circle 34 on reader service card. 
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How to adapt to change 
So how does a system manager adapt to all these changes? One of the 

best ways is to use this tool you provide to everyone else to help you do some of 
your work, too. Automate any of the tasks you do on a regular basis. In a distributed 
Unix environment, this might be things such as backups (now there are even 
jukebox tape drives that will load the tape for you!), security monitoring, and 
resource capacity monitoring. You probably already run commands to check for 
network outages, full file systems, old or large data files, log files that are getting 
large, etc. Don't run these by hand. Collect these programs and scripts you run 
on a regular basis and set them up to run automatically on a regular schedule. 

Use your network to allow users to share resources rather than having to dupli
cate them for everyone. Many users can use a printer attached to the network rather 
than having to have their own sitting on their desk. Not only does this cut down 
on the work required to support the printers, it cuts down on the capital expense 
to buy multiple printers. 

Share disk space wherever possible. Everyone doesn't need their own copy 
of the text-processing system used by everyone in the company. They can access 
it over the network from a fileserver. In a large environment there are issues con
cerning how many users can be served by a single machine before service 
degrades. In these cases it becomes necessary to maintain multiple copies of files 
on different fileservers, and split the users among them. Even so, having several 
servers is an improvement over having all users store their own copies of a large 
application on their local disks. Not only that, but installing upgrades to four or 
five copies of an application is much easier than to hundreds. t1 

YOU NEED DATA GENERAL EQUIPMENT. 

users using one machine for its capabili
ties, individual users have machines on 
their desks with those capabilities and 
so do all other users needing that func
tionality. 

The advantage is that users no 
longer must share or contend for the 
resource. The disadvantage is that the 
system manager must maintain multi
ple instances of the resource . Some 
resources (such as disk space or printer 
services) may be shared via the net
work. This sort of sharing brings the 
environment back to the feel of the 
large shared environments without 
forcing users to share all the resources 
(such as processing power). But if not 
managed carefully, this distribu tion 
and sharing of resources can become a 
nightmare of complex interconnection 
and dependency. 

In sharing resources between 
machines on a network, especially a 
network that extends outside the local 
site, an element of risk to the security of 

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

CPU's -------~ 
MV 20000 Mod 1 & 2 ............... CALL MV15 & MV20 5MB .................. $8oo 
MV 15000 Mod 20 ................. $6,900 MV4 & MV10 5MB .................... $5oo 

RDOS under WINDOWS as 
a 21st century OS option? 

MV 10000 .............................. $1 ,900 
MV 7800 XP w/4 MB ............. $3.500 
MV 7S00 w/4 MB ................... $2.200 
MV 4000 ................................... $900 
MV 2500 ................................ $3.900 
MV 2000 ................................ $2.500 
S2S0 ...................................... $1 .500 
Sl140 ..................................... $1 .2oo 
Nova 4X .................................... $900 
Desktop Systems 
& Peripherals ........................... CALL 
DISK & TAPE 
MV 2000 Disks and Tapes ........ CALL 
6239 592MB SIS ................... $1 ,500 
6236 354MB SIS ...................... $600 
6161147MB SIS ...................... $900 
62996250 BPI Tape .............. $1 .500 
6125 Tape SIS .......................... $595 
6026 Tape SIS .......................... $595 
MEMORY 
MV 9600 32MB ...................... $6.5oo 
MV15 & MV2032MB ............. $3.5oo 
MV15 & MV20 16MB ............. $2.3oo 

MV4 & MV10 4MB .................... $800 
MV4 & MV10 2MB .................... $4oo 
Memory For All Other oG 
Processors IN STOCK 
CRT's & PRINTERS 
BP1500 Printer ...................... $5.000 
4374 Printer. .......................... $3.900 
B1000 Printer ........................ $2.900 
B600 Printer .......................... $1 .500 
B300 Printer ............................. $975 
0461 CRT ................................. $350 
0460 CRT ................................. $220 
0411 CRT ................................. $225 
0410 CRT ................................. $175 
0462 CRT ................................. CALL 
0216 CRT ................................. CALL 
COMMUNICATIONS 
IAC/16 ....................................... $400 
IAC/S ......................................... $2oo 
ATI/1 6 ....................................... $150 
AMVS ........................................ $150 
LAN Controller ....................... $2.000 
LAC-12 ...................................... $4oo 

Yes! on a PC network, too! 

This great real-time OS runs faster than 
ever on a Hawk/PC using Nova/Eclipse 
backplane signals. NO reprogramming!! 

16-bit ADS also runs better on a Hawk/PC 

HAWK CO-PROCESSOR 

LARGE SELECTION OF EARLY -MODEL EQUIPMENT 

STROBE A DATA INC. "-

12 

II " THE SOLUTION 

s8· 
Phone: (612) 227-5683 
FAX: (612) 223-5524 
622 Rossmor Building 
500 N. Robert Street 
SI. Paul, MN 55101 

Circle 31 on reader service card. 

, (206) 641-4940 

Circle 22 on reader service card. 

June 1993 



Focus ON: SYSTEM MANAGEMENT 

your data is introduced . If data can 
come into your site via a network, data 
can certainly go out on that same net
work. Some data (such as electronic mail 
messages) should be able to get out, but 
what about someone coming in and 
copying data via the network? 

Complicated logistics 
The physical boundaries of the sup

port area have complicated the logistics 
of service for the system manager. Life 
was fairly simple when all computers 
needing service were in the computer 
room. Now a machine needing service 
may be on another floor, or even in 
another city. In practice, widely distrib
uted geographic locations will probably 
maintain their own support staff. Even 
so, it is not uncommon for the system 
manager to be quite visible, traveling 
from one building to another on the 
campus or corporate site. 

With today's high-speed data net
works, there is much more software and 
data available to users. Much more disk 

storage is required-even if tempo
rary-to store these data. Rapid 
advances in disk storage technology 
have made this pOSSible. A few years 
ago, a site with a gigabyte of disk space 
was thought to be "disk rich." Today 
you often find individual workstations 
with several gigabytes of disk storage. 

The user community has also 
changed . Not only are people more 
technical and less afraid of the comput
er, there are so many more of them! 
There has been an exponential growth 
in the user base as people learn they 
really can do things on a computer and 
it really doesn' t take any mystical pow
ers to be able to use one . But this 
increase in the user base has scaled the 
management problems by an equivalent 
amount. 

Security management is a new and 
important aspect of modern systems 
management. In the "old days," all the 
equipment as well as all data were 

C01lti1lued 011 page 31 

MV 15000 MOD 10. CPU Complele ............ $2.750 6299 SIS ...................................................... $1 .500 

Focus 

MV 15000 MOD 10. CPU Board .................... 1.500 6300 SIS ........................................................ 1.500 
MV 15000 MID Board ....................................... 750 LAC 12 .............................................................. 250 
MV 2000 4MB. Flpy ....................................... 1.300 DG 70MB Drive (2000 Formal) ......................... 400 
MV 20000 Model 2 Upgrade .......................... 4.500 DG 160 MB Disk ............................................... 650 
MV 20000 Loaded .......................................... CALL DG 322MB Disk Drive ....................................... 700 
MV 15000I20000 Floating Poin!... ..................... 950 
6239 SIS 592MB ............................................ 1.175 Genicom 332013318 Printers ............................ 150 
DG Shadow 500 MB Disk Drives ................... 1.950 32 MB Memory (MV 20000 Style) .................. 4.500 
CSS wl3x 322 MB Disk. Tape SIS ................. CALL AViiON 4300 Syslem Complete ..................... 6.500 
16 MB memory MV 15000 Style .................... 1,450 6236 SlS ....... 65O 0210 .................................. 100 
LAN BOARD (15000 Style) ............................ 2.850 0460 ............. 150 
LAN BOARD (2000 Style) ................................. 450 041 1.. ........... 175 
MV4& 10 Memory2MB ................................... 200 0214 ............. 135 
STARLAN ...................................................... 1.000 D216New ..... 365 0412 .................................. 325 
lAC 16 (RS 232) wfTCB 16 ............................... 350 0462+ ........... 400 0463 .................................. 425 
lAC 16 (RS 422) ................................................ 300 DG Desktop 10. 20. 30 .................................. CALL 
lAC 8-2 .............................................................. 200 Dataram 16MB (MV 15000) .............................. 650 

Call For Unlisted Equipment 

SYSGEN DG6321 Printer .................... $125 
SPECIAL DG500MBShadow ........... $1.950 

~~II!II!!!"J'! 

12 ELKLAND ROAD, MEllIILLE, NY 11747 (516)491-11 00 fax: (516)491-1559 

Circle 32 on reader service card . 
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Why pay this 

+ 

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

MV5600 

MV9600 

MV15000 
thru 

MV20000 

A ViiON 's 

Bottom line .... 
./ a fraction of the cost 
./ 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 29 on reader service card. 



Adventures 
PC Land • In 

Almost anyone can manage a single Pc. But managing a PC network is anoth-
SYNOPSIS I 

er matter. It requires the kind of manager who's willing to work at the trial-and
error learning process needed to master the fast-<:hanging technology. 

by David Novy 
Contributing Editor 

There's a catchy Country/Western 
song on the radio in which the singer 
laments about his truck: If it were a 
horse, he'd have to shoot it. Well, last 
week after working with PCs and the 
new MS-DOS 6.0, I was ready to say 
that if my PC were a horse, I would 
have had to shoot it, too. 

Why would a Unix system manager be 
trying to use a PC, let alone trying to load 
software on it? you might ask. Good 
question. The answer is that I have been 
hearing so much about how PCs and 
Microsoft Windows NT are going to be 
the dominant operating system of 
tomorrow, and that I should begin 
preparing myself for the inevitable and 
learn about Windows and DOS today. 
But after struggling with them for a 
week in a networked environment, I 
will have no trouble waiting for tomor
row to arrive. Unix should be around 
for some time to come. 

I rarely used a PC until last week 
(writing this about two months before 
you read it). My needs were met ade
quately enough with an Amiga tied to a 
Unix file server. However, my Amiga 
did not meet corporate PC guidelines. 
So in order to support corporate com
puter uniformity, I put my trusty 
Amiga on the shelf and acquired a 486-
based Pc. 

Down to business 
I wanted to increase the size of my 

disk drive. I had heard that Stacker, 
from Stac Electronics, is a very good 
disk-compression software package 
that could nearly double my PC disk 
capacity. Disk-compression software 
can be a bit tricky, and as a rule I will 
not use any software that will decrease 
my disk's reliability. However, several 
small customers of mine use Stacker, so 
in order to better support them, I decid
ed that I should learn how to use it. 

I went to a PC software store to 
purchase Stacker and was told that I 
should wait until Microsoft DOS 6.0 
became available. The new MS-DOS 
revision would contain a disk-compres
sion utility, and as an upgrade it would 
cost 50 percent less than Stacker. I 
asked when DOS 6.0 might be available. 
After some hemming and hawing, I was 
told it would be later that evening. 

Now, this was 7:30 p.m. on a Tues
day, so I was bit skeptical about that 
availability date. But sure enough, at 6 
p.m. PST (8 CST) on March 30, DOS 6.0 
was officially announced by Microsoft's 
Bill Gates at a press conference in San 
Francisco. By chance, I was one of the 
first people in the entire world to buy a 
copy of DOS 6.0. 

The disk-compression utility for 
DOS 6.0 is called Doublespace. It 
installed very easily. However, after I 
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had installed all of the other software 
on the system, I did something foolish. 
I did not do a system backup, and I 
began testing untried procedures on 
my oos system disk. 

Oops! 
One of the highly touted utilities in 

OOS 6.0 is the defragmenter. I ran the 
DOS 6.0 defragmenter on my com
pressed disk volume. That was a big 
mistake. I should have used the Double
space defragmenter. After I finished 
using the OOS 6.0 defragmenter on my 
Doublespace disk volume, the disk vol
ume disappeared. 

There appeared to be nothing I 
could do to recover the disk. Fortunate
ly, I read in the back of the DOS 6.0 
users manual that Microsoft DOS 6.0 
users could obtain 90 days of free soft
ware support from Microsoft. I tried 
the toll-free number for more than an 
hour. It was always busy. I read on 
another page in the manual that 
Microsoft also provides software sup-

port at $20 per call. I was getting des
perate by this time, since I was spend
ing all my time trying to recover this 
disk. 

I called the Microsoft help line and 
gave them my credit card number. 
Then I began listening to the soothing 
tones of the Microsoft help line infor
mation service. Between music cuts 
from little-known but enjoyable 
albums, I learned that 85 people were 
waiting on the MS-DOS help line and 
that the average wait was more than 70 
minutes, but my wait time could be less. 
I also learned that Microsoft employs 
more than 1,200 customer-service repre
sentatives. 

I waited more than 70 minutes and 
was finally connected to a support rep 
who was able to help me fix my prob
lem. What I had to do was to get an 
uncompressed version of the Double
space executable file on the compressed 
disk, and perform some other gyra
tions. 

Recovering from the Doublespace 

Recognize these names? You should! 
They represent the state of the a in computing today. 

disaster required almost two days. Fur
ther adventures lay ahead: 

• I learned about the high memory 
area, and that if you don' t use it prop
erly MS Windows will not function . 
The problem was that if the wrong files 
were loaded to high memory, the sys
tem would lock up . I spent several 
hours learning what files needed to be 
loaded into high memory. 

• I learned about the Norton Desktop 
Utilities for Windows Version 2.2. This 
desktop utility is sllpposed to be superi
or to the desktop utility supplied with 
OOS 6.0 (Program Manager). Unfortu
nately, I could not get my system to 
function with the Norton Desktop. I 
could put enough programs into high 
memory. I worked for hours on this 
problem. I learned that I could use the 
utilities in conjunction with the DOS 
program manager, but I could not get 
the Norton Desktop to work. (At least I 
had a work-around) I called the Norton 

Combine ICHOSTTM with one of these big names and get the best 

FoCl/s 

ICOBOL runtime and development system money can buy! 

If you are developing and running ICOBOL applications with anything 
but ICHOSfTM , or you want to know more about the advantages of running 
ICOBOL with ICHOSfTM give us a call. Dealer discounts available. 

Make ICHOSTTM your total ICOBOL solution 

Gerry Manning & Associates 
335j. Candelaria Road, Suite E 
Albuquerque, NM 87107 
Phone: (505) 888-5011 
Fax: (505) 883-7708 

Our U.K./Europe Distributor: 
Broadnet Ltd., Falcon House 
North Feltham Trading Estate 
Feltham, Middlesex, TW14 OUQ 
Phone: 081 893 1515 
FAX: 081 893 2183 
Contact: Roland Eckert 

Circle 18 on reader service card . 

15 



Focus ON: SYSTEM MANAGEMENT _____________ _ 

Utilities help line. The music wasn't as 
soothing, but the wait was only about 
15 minutes. I learned from customer 
support that the software was shipped 
with a corrupt file . I'd never had a 
chance. 

• Norton Utilities contains a very good 
backup utility, which I thought I might 
be able to use. Unfortunately, the only 
tapes it supports are 40 MB and 60 MB 
1/4-inch cartridge tapes. At $15 per car
tridge, backing up 600 MB of com
pressed disk data can become a bit 
expensive. Support for high-capacity 
SCSI cartridge tapes will be supplied in 
a future release. I later learned that an 
excellent backup utility for SCSI tape 
drives on DOS is Sytos Plus from 
Sytron (508/898-0100). I tested it with 
an Adaptec SCSI host adapter and an 
Archive 2150 QIC tape 0 .35 GB) . It 
worked quite well. 

• I installed Sun Microsystem's 
PC/NFS Version 5.0 on my machine. 

PC/NFS Version 5.0 is an excellent 
release. It appears that Sun is serious 
about making PC/NFS the standard for 
supporting virtual disks in the PC envi
ronment . It runs multiple telnet ses
sions and it offers an excellent VT220 
emulator. 

No match for Unix 
After a week of late nights and a 

great deal of frustration, I am learning 
to become a system manager for net
worked PCs. A colleague of mine who 
is excellent at managing such an envi
ronment told me that almost anyone 
can manage a single Pc. However, 
managing a PC network is very difficult 
and complex, and there are few people 
willing to take the time required for the 
trial-and-error learning process needed 
to master the technology . After my 
adventures in PC Land, I have to agree 
with him. 

I also believe that, at this time, a 
network of PCs is no match for a well
run Unix environment consisting of 

Unix workstations, file servers, and X
terminals. But PCs are here to stay 
because of their low cost of entry, the 
huge amount of software that's avail
able, and the upcoming release of Win
dows NT. The 486-based PCs are very 
powerful by themselves, and combined 
with Unix file servers they can give 
users capabilities that were undreamed 
of less than five years ago. However, in 
order to manage a PC network effec
tively you need to standardize on a 
limited number of hardware and soft
ware configurations. Be sllre to test all 
new softwa re before it is deployed. To 
deploy software before it is thoroughly 
tested is an open invitation for disaster. 
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David Novy is a technical compllter spe
cialist at 3M in St . Palll, Minnesota . He is 
past chairman of the AOS/VS special inter
es t grollP, and cllrrent chairman of 
NADGUG's SIG/UX. 
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Processors: 
MV40000 32MB ....................... ... ..................... SAVE $ 
MV30000 Model l ......... ......................................... Call 
MV30000 Models 2,3,4 CPU upgrade .................... Call 
MV20000 Model116MB ................................ SAVE$ 
MV20000 Model 2 16MB .... ............................ SAVE $ 
MV20000 Modell to Model 2 upgrade .. ......... SAVE $ 
MV 15000 ZQ upgrade from any system .......... SAVE $ 
MV10000 4MB .................................................. $2,000 
MV8000-11 8MB ..................................................... 900 
MV9500 CPU w/32MB ...... .. ... ........... ................ 25,000 
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 

THOUSANDS of Parts 
For DG Machines 

Processor Options: 
8997 Expansion chassis MV15, 20 ................... $2,500 
8819 Second IOC for MV10000 .......................... 1,000 
8762 Expansion chassis ..................................... 1,900 
4543-B MCPl 8 Async 2 Sync DCH Ptr ............. 1,050 

4380 ISC-2 (Synch) .................................................. $300 
4370 IAC-16 RS232, 20M A, W TCB ............................ 600 
4623 IAC-24 w1TCB-24 ............................................ 3,300 
ANY termserver or tranceiver ........................................... . 
4367 IAC-8 RS232, 20MA Modem Cnt ...................... .400 
4532-A ILC ........................................ .. ..................... 2,350 
4560 LAC-12 .............................. ........ .. ....................... 450 
4586 ITC-128 terminal controller ............................. 4,950 

Disk Storage Unlls: 
6161147MB Disk subsystem ......................... .......... $400 
6236 354MB Disk subsystem ..................................... 600 
6239 592MB Disk subsystem ............ ... ............. ...... 1,950 
6329120MB MV2000/MVI400 ................................... 600 
6363160MB MV2000/MVI400 ................................... 900 
6491 322MB for MV2500 or CSS .. ... ........................ 1 ,300 
6554 662MB for MV2500 or CSS ............................. 1 ,700 
6581 500MB RAM.S. Disk ......................................... Call 
6720 CSS2 1.0GB Disk subsystem .......................... 7,000 
6685 1.0GB Disk Drive AID ...................................... 2,700 
2351 Fujitsu w/BMX3 ............................................... 2,500 
6061 /6122 Zebra Disks or Parts ................................ Offer 
Zetaco ARZ and SKS subsystems ............................... Call 
Zetaco Laser Disk subsystem ...................................... Call 

Specials 

RAID 5 DISK ARRAYS .......... ..... Call 

Terminals: 
6165 0460 Monitor with keyboard ....................... $150 
6166-X 0410 Monitor with keyboard .................. ... 120 
6169-X 0211 Monitor with keyboard ..................... 125 
6391 -X 0214 Monitor with keyboard ..................... 140 
6392-X 0216 Monitor with keyboard ..................... 150 
6393-X 0411 Monitor with keyboard ..................... 160 
6394-X 0461 Monitor with keyboard ..................... 250 
65000216 Monitor with keyboard ......................... 210 
6682 0217 Monitor with keyboard ......................... 275 
6567 0412 + Monitor with keyboard ...................... 275 
6683-X d413 Monitor with keyboard ..................... 350 
6568 0462 + Monitor with keyboard ...................... 500 

Tapes: 
6026 80011 600 BPI Brown, FCC compliant ............ 550 
6341-A 1600 BPI Streaming Tape ....................... 1,100 
6299/6300 1600/6250 BPi ..................................... 950 
6586-A Galaxy Tape ............................................ 3,200 
6587-A 1600 BPI Tabletop .................................. 3,900 
6590M 2GB Subsystem ...................................... 2.500 
Megatape 2GB 8mm tape backup ........................... Call 
65886250 BPI Tape ........................................... 8.500 
6589 6250 BPI Tape ........................................... 8,700 

Printers 
Genicom 

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

Data prodcucts 
Data South 
Mannesman Tally 

Memories 
Data General 

"/ 1-800-S22-ICSC (4272) 
/ (612) 935·8112 

FAX 6121935·2580 

Circle 20 on reader service card . 

and Third party 
memories available 
for all systems 
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T here are certain people in Ameri

can busines who e motives for 

working are a bit out of the ordinary. They 

don ' t work just to pa s the time, or to keep 

food on the table, or to pay the mort

gage. They ' re motivated by something 

more powerfuL .the pur uit of excellence. 

New bu ines trends are at the forefront of 

changes that are being felt nearly every

where. Every busine is challenged to 

work smarter. Traditional methodolo-

gie do not allow work to be done 

fa ter and cheaper while improving 

quality. You need a bu iness partner, 

not another contractor. 

SYSTEM PERFORMANCE 

GROWTH MANAGEMENT 

SYSTEM MIGRATION 

SYSTEM INTEGRATION 

EDUCATIONAL SERVICES 

TROUBLESHOOTING 

DUMP ANALYSIS 

DATA RECOVERY 

PLANNING 

PREDICTIVE SOFTWARE 

ns s 

National Software Technical Services, Inc. is a Data General 
system growth management company with emphasis on long-tenn, 
holistic solutions to every issue surrounding MV Class systems. 

nsts 
4485 Lawrenceville Highway • Suite 108 • Lilburn, Georgia 30247-3615 • 404-923-1383 Fax: 404-923-3998 

Circle 13 on reader service card . 
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SYNOPSIS I 
W FMOVE, the "World's Fastest MOVE," contin-

ues taking shape in part 3 of BJ's ongoing informa
tional series. Read on, and be amazed. 

Let's see, where was I? 
Oh yeah, two months ago I started 

building an alternative to CLI's MOVE 
command just to demonstrate how files 
can be moved around more efficiently 
without resorting to cumbersome meth
ods like DUMPing to and LOADing 
from pipe files . Modestly, I called it 
WFMOVE for World's Fastest MOVE. 

The only things left at this point are 
the last two major functions, and then 
we'll be in a position to take this thing 
for a test spin. Some of you have proba
bly cheated by now and dialed into the 
:SYSMGR BBS to pick the full set of 
sources and a working copy of the .PR 
files . For the rest of you , now is the 
time. 

But before I resume, I need to cover 
one small point. Several people have 
asked if WFMOVE will speed up file 
transfers across a Xodiac network. It 
might, but as it's currently designed 
WFMOVE won't work across a network 
because Xodiac limits the number of 

blocks transferred at a time to 16, and 
WFMOVE currently uses 64. As you'll 
see shortly, you can easily change the 
MAXBLKS parameter in the 
"copy_data" function and make a ver
sion called WFMOVEX. 

That should work, but I haven't 
tried it. A better solution might be to 
add a "/BLOCKSIZE=blocks" switch 
option and default the value to 64, but 
allow networkers to specify" /BLOCK
SIZE=16" if the destination directory is 
across the network. If I get a chance I'll 
bum in the code to add the switch, give 
it a whack, and let ya know the out
come. 

Okay, back to work. 

:MOVE_FILE.C 
Well, I'm getting closer to the heart 

of this thing. The source code for the 
"move_file" function is shown in Figure 
6 (I'm continuing the figure numbers 
from last month). 

If " / DELETE" or "/ RECENT", 
then I need to determine whether the 
destination file exists. The easiest way 
to do this is to try to get its file status. 
That way I can also check to make sure 
that I don't delete something that I 
shouldn't. For example, what if I was 
moving a text file called "FOO.TXT", 
and a FOO.TXT already existed at the 
destination, but it was a directory? I 
probably don't want to delete it (and its 
contents) and replace it with a text file, 
so I'd better check first to make sure the 
destination is not a directory file type. I 
could just check for a directory file type 
because the check for a "move'able" file 
type was already made before 
"movejile" was called, but in the spirit 
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DEPOT 

CEI can supply affordable hardware solutions. Our 
equipment is tested, warranted and eligible for a 
maintenance contract. You will find we stock the 
entire DG product line: Nova, Eclipse, MV, Dasher, 
AViiON. 

CEI purchases your excess equipment. Call for the 
market value of your system. 

CEI can upgrade your CPU and peripherals. Take 
advantage of the newest technology. Leasing is also 
available. 

CEI is the benchmark for depot repair of your DG 
hardware. Get our depot rate before buying 
replacements. 

CEI can supply a broad range of DG-compatible 1-SCI P I equipment. You will break the performance barrier 
and save money, too. 

'·tSWd$M 
AUTHORIZED DISTRIBUTOR 

GI CALL 
800-462-CEII 

Computer 
Engineering 
International 
Circle 5 on reader service card . 

2231 Star Court 
P.O. Box 81755 

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

FAX: 313-853-0775 
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-Sf CE 1981-

BUY · SELL · REPAIR 
NEW & QUALITY USED 

DATA GENERAL 
HARDWARE 

DG & PC SYSTEMS 
INTEGRATION 

MONTHL Y SPECIALS 
6591 2GB TAPE $2500 

322MB DISK $1100 
0411 W/KYB. $189 

T1 MlCROLASER NEW $950 
LAC-24 $3400 

DELPHI DATA TC234 $1000 
4532-A n.C $1500 

EXTENSIVE INVENTORY 
NOV A ECLIPSE MV A VllON 

PC'S & PERIPHERALS 
CUSTOM[ZEDSOFrWARE 

ICOBOL & ACUCOBOL 
ROOS & AOS[VS TO UNIX & DOS 

CONVERSIONS 

TEL# 800/787-8783 
FAX# 203/274-7595 

CALL TODAY AND SAVE $$$ 

Circle 21 on reader service card. 

of aggressive programming I check that 
the file type is a "move' able" file type, 
and not a directory file type. 

Now that I know whether the des
tination exists, I can check for 
"/RECENT" and whether or not the file 
is actually more recent. My "ismr" func
tion checks the date/time created. If the 
date/time created is the same for both 
files it checks the lengths and declares 
the source file to be more recent, if it's 
longer than the destination file . This 
takes care of log and transaction files 
that are appended to. 

It also matches the behavior of 
CLI16 and CLI32, but not "LOAD_II" 
(yes, I've STR'ed it). If the source is not 
more recent, then I'm done. 

If /DELETE or /RECENT and the 
destination exists, then the destination 
file is deleted using the "expunge_file" 
function that removes the permanence 
attribute, if necessary, before deleting 
the file. Any problem deleting the file is 
reported, and the source file is not 
moved. 

The coast is now clear to clone the 
source file to produce the destination 
pathname. The clone function was 
described last month (see "World's 
Fastest MOVE, Part II," May 1993 
Focus, pg. 14). 

Any failure is reported and the file 
is skipped, although the destination file 
is already gone if we were deleting it 
via /DELETE or /RECENT. Not nice, 
but MOVE, DUMP, and DUMP_II 
behave the same way, so we're in good 
company. 

If the file is a LNK, then there's no 
data to move and no ACL to set, so I 
report the move using "verify _move" 
and exit gracefully. Otherwise, it's time 
to copy the data using the "copy_data" 
function. 

Finally, if "/EARLY" wasn't used I 
can apply the ACL obtained earlier 
from the call to clone, just like I did in 
"move_dir" last month. And now that 
the file has been successfully MOVEd I 
can report that fact using 
"verify_move" . 

{j} ... i il:::::::::;'::::::::::·· 
Claflin & Clayton, Inc. 

• AOSNSto 
Unix 
Integration 

• AOSNSto 
NetWare 
Integration 

• NFS & Tep 
Networking 
Software 

• Ethernet 
Networking 
Hardware 

• High 
Performance, 
Low Cost 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Remote Login 

Command 
Execution 

Electronic Mail 

Printing 

Backup 

AOSNS I & II 
RDOS,AOS 

MV, NOVA, 
ECLIPSE, 
DESKTOP 

Industry Standard Networking Solutions 
203 Southwest Cutoff, Northboro, MA 01532 Telephone 508-393-7979 FAX 508-393-8788 

Circle 4 on reader service card. 
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_________ SYSTEM MANAGER'S LOG 

:COPY_DATA.C 
This function takes the destination 

pathname, so u rce filename, and 
"?FST A T" packet as arguments, and 
copies the data from the source file to 
the destination file. Sounds simple, eh? 
The first time around I'm going to take 
a very conservative approach. Remem
ber, I'm interested in simply achieving 
functionality at this point. The source 
code is in Figure 7. 

I don't really need the ?FSTAT 
packet argument at this point, but I' ll 
need it when I add the logic to do a bet
ter job of detecting new sparseness. So 
I've included it prematurely in anticipa
tion of that enhancement. 

Clearly, I need to preserve any 
existing sparseness while copying the 
data elements. It would also be nice to 
create new sparseness (elements that 
are allocated, but contain all zeros), but 
it's relatively tricky to do it in a way 
that is both simple and efficient. So I'll 
put it on WFMOVE's RFE list and just 
do a quick and dirty check for new 
sparseness this time around. 

The easiest and most efficient way 
to detect existing sparseness is to use 
the relatively new "?BLKIO" system 
call, instead of the old "?RDB" call. It 
has an option to read the next allocated 
block by automatically skipping over 
unallocated file data elements. 

I like easy, so I'll use ?BLKIO and 
turn on the option. For those of you on 
revs of AOS/ VS prior to 6.00 it's tough 
luck. 

To detect new sparseness I just 
check the entire buffer for all zeros, 
even though this means I might miss a 
potentially sparse element if it's in the 
buffer with a nonspar e element before 
or after. It turns out that this check costs 
very little in the ca e of nonsparse 
blocks. It's done by checking the first 
buffer byte for zero. 

If it's not zero, then the buffer is 
clearly not sparse. If it is zero, I then 
compare buffer elements "O ... Bytes-l" 
to buffer elements "1 ... Bytes" using the 
"memcmp" library function . DC C gen
erates in-line code to do thi compare 
using the very efficient WCMP instruc
tion. And since the te t involves run
ning through the buffer comparing 
sequential bytes with each other, the 
hardware memory cache is quite effec
tive. If the buffer isn' t sparse, WCMP 

Focus 

will fail quickly and with very little 
co t. 

If it succeeds, it' ll take qu ite a 
while, but not nearly as long as unnec
essarily writing a buffer full of zeros. As 
much as I hate the cliche, it's a "win
win" situation. 

The code is relatively straightfor
ward. After opening both files I ask 
to read up to 64 blocks each time 
(the equivalent to /BUFFERSIZE 
=32768) starting with the next allocated 
block. 

?BLKIO returns the actual first allo
cated block number that it read, and the 
number of blocks it was able to read 
before encountering our 64-block limit, 
or an unallocated element following an 
allocated one. 

The logic regarding whether or not 
to write the blocks I read has one inter
esting twist to it. If the last block in the 
file is sparse, you must still write it 
even if it's spar e. If you don't, then the 
resulting file will have the w rong 
length because it' the last block num
ber written, and the number of bytes in 
the last block that determine the file 
length when the file i closed. 

That' s why I used the file size 
returned when I ?GOPENed the source 
file to compute the number of blocks in 
the file . It's so I can detect when I'm 
writing the last block. I could also have 
used the file length in the ?FST A T 
block, but if the file is growing while 
I'm copying it, I'd like to get the most 
current length. 

Someday I should probably add a 
piece of logic to i ue a warning when I 
detect that I'm moving a file that some
body else has open, but I' ll leave that 
for some future revision. Opening file 
exclusively is al 0 a possibility, but that 
would make it difficult to move .PR 
files that are being executed , even 
though there' s no good reason why 
they couldn't be moved. After all, exe
cuting a .PR file opens it in read-only 
mode, anyway. Well, I'll put it on th 
WFMOVE RFE Ii t and come back to it 
later. 

After encountering and writing the 
last element, I exit the copy loop, clo e 
both files, and return to the "copy_file" 
function . If I exited the copy loop 
abnormally I report it, but I still make 
sure to close the files before returning to 
the caller. 

21 

AViiON™ 
UPGRADES 

DONE RIGHT 

~ HDSI specializes in disk 

• ~ 

and peripheral upgrades for 
A ·· ~ vuon systems. ~ 
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~ 
~ 
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source for used D.G. 
equipment ~ 

~ 
~ 
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.. 
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Hanson Data Systems, Inc. 
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Marlboro, MA 01752 
508-481 -3901 
800-879-4374 
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Figure 6 . MOVE_FILE,C 

, . Move a file. "' 

These really improve readability. 
idefine Styp fstat-pktp·>styp_type 
'define Dtyp fSLat-pkt.styp_type 

void move file (char ' fnp, P FSTAT ' fstat-pklp) 
int ier, jeri 
Boolean dest_exists; 
char acllSMXACLI, ' aclp; / ' ACL and ACL ptr ' / 
P_I'STAT fstat-pkt; ' Dest status if /RECENT ' 

/ ' If /DELETE or /RECENT check for a dest file. ' / 
if (delete I I recent) ( 

/ ' Attempt to get the filestatus of the dest ' / 
file. If any error other than -file does . / 
not exist- then issue a warning and skip "/ 

/ ' the file. ' / 
if (ier sys_fstat(dpn,BITl.&fstat.pkt)) 

if (ier !. ERI'DE) ( 
warn(dpn. ier); 
return; 

dest_exists • NO; 

else ( 
/ ' If thedest file is nOLadelete'able ' / 
/ ' file type then report it and skip it. ' / 
if (!ismft(Dtyp) " isdir(Dtyp)) ( 

warn(dpn, ERII'T); 
return; 

dest_exists YES; 

/ ' Skip the file if dest exists, but ' / 
, . the source file is less recent . • , 
if (recent && dest_exists && 

! ismr(&fstat-pkt, fstat_pktp» return; 

Maybe get the start time . . 
if (times) start .. secs • hackO; 

, . Need to delete an existing destination file? "' 
if (delete II recent) && dest_exists) { 

if (ier . expunge_file(dpn,&fstat_pkt)) ( 
' " Report a de-Iete fai lure only if error "' 
' " is other than -file does not exist- . . , 
if (ier ! . ERFDE) ( 

else ( 

warn(dpn. ier); 
return; 

' " Report the deletion. " 
printf ("Deleted \s\n", dpn) ; 

, . create a replica of the source file at the 0' 
/ ' destination . Set ACL during create if /EARLY . ' / 
aclp (early)? (NULL) : (acl); 
if (ier • clone(dpn,fnp,fstat-pktp,aclp)) 

" Unable to create the file . "' 
warn (dpn, ier) ; 
return; 

/ ' If it's a link then there's no data or ACL. ' / 
if (Styp •• SFLNK) ( 

verify_move(fnp); 
return; 

/ ' Copy the data. ' / 
if (ier • copy_data (dpn, fnp, fSLat .. pktp)) 

/ ' Delete the incomplete file . ' / 
jer • expunge_file(dpn, fstat-pktp); 
if (jer) error(dpn, jer); 
return; 

' " If the ACL wasn't set earlier then do it now . . , 
if (!early && (ier • sys.sacl(dpn,acl))) { 

warn (dpn, ier) ; 
return; 

' " Announce that it's been successfully moved. 0' 
verify.move(fnp); 

Figure 7 · COPY_DATA,C 

/ ' Copy the data from one file lo anolher. ' / 

'define MAXBLKS 64 

/ ' These really improve readabilily . ' / 
'define Dchan dgopen pkt.opch 
'define OChan ogopen_pkt.opch 
'define Elemsz fstat pktp·>sdeh 
'define Bytes blkio.pkt.btbc 

int copy_data(char ' dpnp, char ' ofnp, 
P_I'STAT ' fstal_pklp) 

int bitbin,blocks,blocksize,ier,jer,next_blkno; 
char buf IMAXBLKS ' 5121; 
Boolean write; 
P_BLKIO blkio-pkt; 
P_GOPEN dgopen_pkt,ogopen pkt; 

, - Don't bother if the file is zero length. *' 
if (fstat.pktp·>sefm 0) return 0; 

, - Open the source file. - , 
memset((void ' )&ogopen-pkt,O,sizeof(P_GOPEN)); 
if (ier sys .. gopen(ofnp, ·l.&ogopen. pkt,&bitbin)) 

warn (opn. ier); 
return ier; 

) 
blocks (ogopenpkt . opeh • 511) / 512; 

I e Open the destination file. "' 
memset((void ' )&dgopen_pkt,O,sizeof(p_GOPEN)); 
if (jer Sys.90pen(dpnp, l.&dgopen-pkt.&bitbin» 

warn (dpnp, jerI ; 
return jer; 

' " Initialize the ?8LKIO packet. 0' 
memset((void ' )&blkio-pkt,O,sizeof(P_BLKIO)); 

/ ' Scan the file looking for allocated elements, ' / 
blocksize MAXBLKS; 
blkio-pkt . badr (short ' ) buf; 
for (;;) { 

blkio_pkt.bchn Ochan; 
blkio-pkt. bsts - SBMNAB; 
blkio-pkt.bblc . blocksize; 
blkio_pkt.blbb • 0; 
if (ier sys.blkio(&blkio.pkt)) 

if (ier ! ... EREOF) break; 
ier 0; 
if (Bytes =. 0) break; 

' " Update the packet based on whi ch element • / 
and the number of blocks we actually ended "' 
up reading. "' 

if (trace) printf("read \d \d \d \d \dIn", 
blkio.pkt . bbln, blkio. pkt. bblc, Bytes, 
blkio_pkt. bban, blkio .. pkt. bbac) ; 

blkio_pkt.bbln = blkio-pkt . bban; 
blkio.pkt.bblc • blkio. pkt.bbac; 

• We have to write the element iff a) it's oJ 
• the last element. or a) it's not sparse. "' 

nexcblkno • blkio.pkt. bbln , blkio.pkl. bblc; 
write (next blkno >a blocks'; 
write. wriLe II buflOI; 
write = write II memcmp(buf.bu[.l.Bytes 1); 

' " Write it? "' 
if (write) ( 

blkio.pkt.bchn Dchan; 
blkio_pkL . bsLS SBMIO; 
blkio_pkL. bblc (blkio. pkt. btbc. 511) 512; 
blkio.pkt.blbb • blkio.pkL.bLbc \ 512; 

blkio_pkt, bbln, blkio-pkt. bblc, 
blkio_pkt. bibb) ; 

if (jer • sys_blkio(&blkio_pkL)) break; 

/ ' Update the starting block no. " 
blkio.pkL . bbln •• (blkio.pkL.btbc • 511) / 512; 

' " Are we done? "' 
if (blkio.pkt.bbln >. blocks) break; 

Abnormal finish? ' / 
if (ier) ( 

warn (opn, ier); 
) 
else if (jer) ( 

warn (dpn , jer); 
ier jer ; 

/ ' Close both files. 
if (jer • sys .. gclose(Ochan,&bilbin)) error (opn, jer) ; 
if (jer • sys.gclose(Dchan,&biLbin)) error (dpn, jer); 

/ ' Easy, eh? ' / 
return ier; 
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:END_OF_PASS_I 
Okay, I've now got a fully opera

tional, but only moderately optimized, 
program that beats the pants off CLI's 
MOVE but still spends the bulk of its 
time waiting for the disk due to its sin
gle-task nature. 

I've called Warshawski in Chicago 
(aka J.e. Whitney) and ordered a fancy 
multi-tasking turbo unit, and next 
month I'll install it in the "copy_data" 
function. Fasten your seat belts. 

By the way, it took a lot longer to 
write about this program than it took to 
write and debug it. Start-to-finish, the 
coding and debugging took less than 
five hours. 

I did cheat a tiny bit: "clone.c" and 
"get_global_switches.c" are minor 
modifications of two BJ Inc. in-house C 
library routines. The rest of the code 
was pretty much written from scratch. 

A final note: I made two minor cos
metic changes to the code on April 18th, 
so if you're one of the people who 
picked up a copy of "SML9304X" from 
the BBS prior to that date, you might 
want to download a fresh copy. 

:A TW _IN_27 _DAYS 
I originally started this multi-col

umn project back in February because I 
knew I'd be out of the country for most 
of the month of March. Well, the trip 
over, I'm 10 pounds heavier, and 
according to United Airlines I did more 
than 27,000 air miles in just 27 days. 
And that doesn't count another thou
sand miles or so on some of my favorite 
trains in the U.K., Europe, and Aus
tralia. 

For Sleaze Tour fans, the U.K. 
Users Group meeting in Birmingham 

Copyright © 1993 B.J. Inc. All rights 
reserved. Bf is president of B." Inc., a San 
Francisco-based consultancy specializing in 
system auditing, system management, and 
performance analysis. :SYSMGR is a divi
sion of B.J. Inc. Bf can be reached at 109 
Minna St., Suite 215, San Francisco, CA 
94105, 415/550-1444 (voice) or 415/550-
1072 (fax) . The :SYSMGR Bulletin Board 
Service number is 415/391-6531 
(300/1200/2400 with optional MNP class 5; 
605X, B/N/V or 415/550-1454 (voice). 
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was great, but Birmingham leaves a lot 
to be desired when it comes to commer
cially produced sleaze. 

The Australian Users Group meet
ing in Sydney was also great, but Syd
ney has it all over Birmingham when it 
comes to sleaze. Lots of data were col
lected and SLEAZE.DB has grown con
siderably. 

describing the lunch we had at the Gov
ernors Pleasure; I recommend it highly 
(the food and the sleaze). I'd love to 
publish thanks to the group of guys 
who took me there and set me up for a 
"Cleopatra," but I'd rather not be sub
poenaed to testify at their divorce hear
ings. 

Oh, I almost forgot. Sorry Aussies, 
Especially due to the records but Vegemite sucks. t::. 

Check it out! Rhintek's 
emulation capabilities 

will meet your needs. 
*VT Emulation for DEC, UNIX and AViiON 
* PC/TCP KERNEL 

INTERFACE 
* SCROLL BACK BUFFER 
* D462 EMULATION 

Network Support 
150+ Macro Keys 
Compressed Mode 
Built-In Diagnostics 
Command Language 
Script Files 
International Keyboards 
Code Pages 850, 437 

File Transfers 
Complete Printer Support 
Graphics on IBM Proprinters 
and HP LaserJets 
Auto Dial, Logon & Logoff 
Unlimited Configuration Files 
Mouse Compatibility 
Very, Very fast! 

*New for Version 4.0 
Version 4.0 

DG Color Graphics Terminal 
Emulation for IBM Micros 

Then grab a copy of Rhintek's 
EMU/470, V4.0. 
Rhintek offers products spanning the entire Dasher Terminal Line, priced from 
$95 to $249. We offer volume discounts and unlimited free technical sup·port. 
Call us and we'll FAX the Facts! Your complete satisfaction is always guaranteed. 

Rhintek, Inc. 
Computer Engineering 
p.o. Box 220 Columbia, Maryland 21045 
VISA and Me Accepted (410)730·2575 
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A design case study 

M odular programming with relational data base files offers 
SYNOPSISI 

many advantages. If you're not already programming this 
way, ii's worth a look. 

When is a LAN 
not Hardware? 

• MV is u. ed a a DO drive. 
• Pro ide ' true Virtual Storage

not partitioned. . e V file 
directly. 

• Tran parent to application 
program. and DOS commands. 

• Random acce to fil . 
• upport printer and peripheral 

sharing. 
• wi tch between terminal 

o fV and DOS mode. 
• Terminal Emulation included. 

When it's 

D:drive 
DEMO ONL Y $49 

IIII DIGITAL 
IIII DYNAMICS INC 

by Steve Handlos 
Special to Focus 

Our company's products are sold 
by display advertising in trade maga
zines, direct mail to individuals in 
specifically targeted organizations, and 
direct selling. Of these three, the direct
mail activity is the best candidate for 
computer automation. In 1987 we 
began to accumulate data about indi
viduals and organizations that were 
prospects for our ervices. We used the 
responses from di play advertising and 

ParI( Pface I nternationa[ 
7209 Chagrin Rd. 

CHAGRIN FALLS, OHIO 44023 

DATA GENERAL 

COMPUTER 

HARDWARE 

SPECIALISTS 

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

Data General Micro
computers, Minicomputers, 

and Peripherals 

3055 Plymouth Road, Ann Arbor, MI 48105 

(216) 247-2650 
FAX (216) 247-2604 

1(313) 995-2400 FAX (313) 995-3232 1 

Circle 16 on reader service card . Circle 25 on reader service card. 
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comments heard while selling to assist 
in the research. 

Like everyone else, we had a dead
line. This meant that we didn' t want to 
spend too much time planning and pro
gramming for maximum efficiency. The 
system was written for a personal com
puter, and the compiler we used was 
not state-of-the-art. Its main failing was 
the inability to handle alternate keys. 
By the time we decided to purchase an 
MV /3200, we had had enough of the 
limitations of the compiler and the 
design. 

DGTERMINAL 
SWAPOUT/REPAIR 

SERVICING ALL DATA 
GENERAL TERMINALS 

LESS TURNAROUND 
TIME ... WE'LL SHIP YOUR 

ADVANCE TERMINAL TODAY! 

Call for all of your self
maintenance requirements. 

DIGITAL COMPUTER CONSULTING INC. 

Boston 
Tel: (617) 837-7255 
Fax: (617) 837-9641 

Baltimore 
Tel: (410) 750-7200 
Fax: (410) 750-7202 

Circle 15 on reader service card. 
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Original design 
Our original system worked fine 

until the files became large. There was 
one record for each individual. This 
record was a fixed size, and contained 
all the data available for that individual. 
This led to three problems, and these 
problems got worse as the files grew 
larger. 

There was a lot of wasted space 
allocated for fields that applied to some, 
but not to others. At the same time, we 
had to limit ourselves to data that were 
typical across the board (Have you 
heard the programmer ask the user, 
"How often does that occur?"). 

An example of this is location 
addresses . Every organization has a 
mailing address. A significant number 
of organizations have a mailing address 
that is different from the location 
address. A location address is useful 
when visiting the organization, or in 
shipping your product to them. Since 
this condition occurs frequently, the 

""""""'" With a 
system like 
our old one, 
the operator 

has to be 
certain that 
every record 

needing 
changes is 

found 

••••••••••••••• 

MODULAR PROGRAMMING 

field was in the record, filled with 
spaces when it didn't apply. 

Another example is telephone num
bers. How often do you need the home 
telephone number? Since it was not fre
quently needed, we didn' t put it in the 
record. Whenever we needed the home 
telephone number, we had to look at a 
different source. 

Accuracy was a problem when file 
maintenance was performed. Since each 
record contained all the data for each 
individual, there was a problem when 
the organization data changed. These 
fields (like company name) apply to all 
individuals in the organization. 

With a system like our old one, the 
operator has to be certain that every 
record needing changes is found . This 
manual process is far more time-con
suming, and inevitably leads to errors. 

The worst problem was speed in 
preparing reports and / or printing 
labels for mailings . Almost every 
request was for some identifiable char
acteristic associated with the organiza-

LIONS GATE 
SOFTWARE INC . 

••• 
~ •• ' .... 

- General Ledger 
- Accounts Payable 
- Accounts Receivable 
- Payroll 
- Quick Invoicing 

- Inventory Control 
- Purchase Order Processing 
- Customer Order Processing 
- Project Costing & Invoicing 
- Fixed Assets 

ACCOUNTING SOLUTIONS FOR AVIION AND MV 
IN GOOD OLD COBOL. CALL 1-800-663-8354 
Lions Gate Software is a Data General"Value Added Reseller" and Acucobol"Software Developer". 
2555 Gilmore Ave., Burnaby, B.C. Canada V5C4T6 Canada: 604 437·0001 FAX: 604 437·0969 
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OCTOBER 25-28, 1993 
THE INFO RUM 

ATLANTA, GEORGIA 

will blow you away ... 

For more information call 1-800-932-6663 ext.1234 
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tions and /or individuals. Therefore, the 
time to prepare each report depended 
primarily on the file size, since the 
entire file had to be examined before a 
report could be prepared. 

The one advantage of this system 
was programming speed. It didn' t take 
much time because the design was sim
ple. 

The new design 
As we prepared for the arrival of 

our MV /3200, we decided to rewrite 
on the MV using VS Cobol. The new 
system uses 11 files to replace the one 
file used on the personal computer. 

The name file has the name of each 
individual in the system. 

The mailing address file is used to 
store the mailing address of each orga
nization with at least one individual in 
the name file. 

The telephone number file is used to 
store telephone numbers related to the 
organization (switchboard number) and 
the individual. We can store switch
board number, extension, direct num
ber, and/or home number. 

For those organizations with a dif
ferent location address we have the 
location address and the location city files. 
Location city sounds like a mistake, but 
we have one record in it. 

The organization name is the same 
for all of its locations and employed 
individuals. We use the company name 
file for this . Now, when the name 
changes, one change gets them all. 

Our experience with the original 
system convinced us that selections 
were made from the files based on loca
tion of the organization, job codes of 
individuals, or some other category or 
classification associated with the com
pany or individual. Therefore, we creat
ed the country, state, zip code, job code, 
and category files. 

There are many alternate keys 
defined in the 11 files, so we can refer
ence an individual or organization in a 
variety of ways. 

This new system eliminates the 
three problems associates with the orig
inal system. Space is not used for fields 
that have no meaning. Data-entry accu
racy is improved because common 
fields are entered only once. The system 
is much faster. The time to prepare a 
report now depends on the size of the 

Focus 
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report, not the size of the file. 

The programming effort 
Creating thi new ystem required 

programming in a much different way. 
The data-entry programs are more 

complicated because so many more 
things have to be done when 
input/output operations take place. 
Data for each of the related files must 

be added, changed, or deleted along 
with the name or mailing address files. 
This may seem like an impossible task, 
but our screen program generator does 
most of the work. We might not have 
attempted to program this design with
out it. 

The remainder of the system is con
stantly being custom-programmed to 
meet the demands of the users. From a 

GUARDIAN 
FOR UNIX 
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 

password 

DataLynx • 6659 Convoy ct. • San Diego, CA 9211 1 
(619) 560-8112 • FAX (619) 560-8114 

Le Software Man • Box 545 • London N78DF U.K. 
071-354-8414 • FAX 071-226-2015 
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programming standpoint, the beauty of 
the system is its modularity. We can 
ea i1y expand or contract certain mod
ules without adversely affecting the 
overall system design. For example, to 
add a fax telephone number, we simply 
add another record type to the tele
phone file and change the specific pro
grams that will need to reference that 
field. one of the file formats change. 

Impact on organization 
Initial programming of a system 

like this is more costly unless you have 
the appropriate programming tools . 
The tools mu t allow the programmer 
the ability to create complex program 
structures quickly and accurately. They 
must allow custom modifications so the 
program can fit the application, not vice 
versa. 

Maintenance programming is 
much less time-consuming since the 
system is modular. Significant changes 
can be made easily because only isolat
ed parts of the system need changing. 

••••••••••••••• 
From a 

programming 
standpoint, 

the beauty of 
the system 

is its 
modularity 

••••••••••••••• 

Since more time is spent in mainte
nance of a system during its life, it's 
worth trading some time now for a 
much larger return later. 

The faster execution speed 
improves operations and user produc
tivity. Our new system demands less in 
computer resources and delivers more 
in performance than the older system. 
This means the users get their reports 
faster, and we will extend the useful 
life of the computer. 
Since this modular programming with 

relational files has so many advantages 
to the organization, it's worth the effort 
to program this way, if you aren't 
already. 6. 

Steve Handlos is the founder and president 
of Productivity Systems Development Cor
poration . Products include contract pro
gramming, DataGen Cobol screen program 
generator, and software development train
ing. He can be reached at P.O. Box 1931, 
Summerville, SC 29484; 803/851-6577 . 

FREE SOFTWARE 
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for a fortunate few. 

ADGUG member can now 
acce dozen of programs, 
ulilitie and hell cript in a 
new DG/UX oftware library. 

FOR A LIMITED TIME ONLY 
thi S 100 value is available 
al no charge to members. 

Quamitie are limited, 0 fax 
your order to 508-443-4 15 today 
(one copy per member, please)! 

NOR T H AMERICAN 
DA T A GENERAL 

USERS GROUP 
join the Group. Call 1-800-253-3902 x1234, and ask for more information about ADGUG membership. 
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The latest products for DG systetns 

DG plunges into ~ 
document imaging 

Westboro-Data General Corporation 
announced the A V Image line of docu
ment-imaging products to address 
paper-intensive business and office 
applications. The A V Image standard 
package includes the WIN-Track Docu
ment Manager and A V Image Viewer. 
Two options, DB Links and A V Imagiz
er Toolkit, are also available. A V Image 
can address a wide variety of customer 
applications where document archiving 
and records or forms management is 
required. 

A V Image is based on a SQL 
client/server architecture and runs on 
Microsoft Windows PCs, OSF /Motif 

workstations, or X-terminals networked 
to a relational data base on an Aviion 
Unix-based server. The system runs 
over Novell Netware or TCP /IP net
works, with support for Sybase, Oracle, 
lngres, Informix, or Progress data bases 
using the DB Link option. For smaller 
user environments (less than 20), A V 
Image includes a Paradox PC data base 
engine with networked multi-user file 
management on the A viion server. 

Using a combination of image 
overview files and CCITT Group 4 tiled 
compression, the A V Image Viewer can 
view and zoom thousands of images 
from multiple documents in rapid suc
cession without image decompression 
(100 full-screen zoomed images can be 
viewed in less than 17 seconds). The AV 
Imagizer Toolkit is a programmer-level 

package that includes runtime "c" 
libraries, dynamiC link libraries, and 
documentation for V ARs and system 
integrators to facilitate the modification 
and image-enabling of existing business 
or office applications. 

A V Image products will be avail
able worldwide through DC's direct 
sales force and the company's V AR 
channel. Pricing is $695 per client! serv
er user. DB Link for any of the five data 
bases mentioned above is an additional 
$300 per client/server user. User packs 
for 5,20, and 100 users are available. The 
A V Imagizer Toolkit is priced at $995. 

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

Circle 54 on reader service card. 

Con tin lied on page 32 

DATA INVESTORS CORPORATION 
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COMMUNICATIONS 
4623 IAC·24 WrrCB ................... ...................... $2,900 
4370 IAC-16 RS·232 WrrCB·16 ........................... 350 
4368 IAC·8 RS-232 WrrCB·8 ............................... 250 
4370·A IAC·16 RS-422 WrrCB·16 ........................ 250 
4368·A IAC·8 RS-422 WrrCB·8 ........................ .... 250 
4380 ISC·2 ............................. ............................... 150 
4560 LAC·12 .. .......................... ............................. 450 
4561 LSC MV 12000 ............................................... 250 
4543·B MCP-l ................................................... .... 950 
4463ZT USAM-4 DESKTOP ............................ ... .. 150 
4532 ILC W/ACCESSORIES ....... ........ .............. 1 ,700 

SYSTEMS & PROCESSORS 
MV120000 MODl 8MB ..................................... $6,900 
8952 MV/1SOO0 MOD·8 8MB .............. ..... .......... 1 ,900 
MOD·20 CPU BOARD UPGRADE REV.79 ....... 3,900 
8994 IOC-213 MV20000 ........................................ 600 
MV10000 CPU·O·MEM ......................................... 900 
8888 MVI7800XP 4MB ............ ... ........................ 5,200 
MVI7800XP 4MB CPU BOARD .. ...................... .4 ,800 
MVI7800 4MB CPU BOARD ...... .. ................ ......... 900 
91547 MVi2000 4MB 160 DISK TAPE NEW STYLE .. 2,400 
8760 MVl4000 2MB ............................................ 1 ,400 
8770 S1280 2MB WIBMC ...................................... 800 
8678N Sl140 256KB .............................................. 900 
DESKTOP SYSTEMS & PERIPHERALS ........ .. CALL 
005·15633 S/140 BMC MOD ....... ........... ........ ... 1,400 
Exide3KVA UPS ............................................. 1,800 

247 Huyler Street 
So. Hackensack, NJ 07606 

(201 ) 343-8875 
FAX# (201) 489-5633 

DISK DRIVES & MAG, TAPE 
6239 592MB ARGUS SIS ................................ $1 ,700 
6236 354MB ARGUS SIS .. .. ........................... ...... 900 
6581 500MB RAMS DISK SIS ......... ..... ........... .. 3,900 
6581 ·A 500MB RAMS DISK ADD ON ............. ... 2,900 
6461 CSS 130MB TAPE 322 & 234 DISKS ...... .4,200 
6161 147MB WINCHESTER S/S ......... ........ ...... 1,100 
6554 662MB FOR CSS ....... .... .... ... ............ .. .... .. 2,500 
6491 322MB FOR CSS ........ ... .... ... .................... 1 ,000 
6446 234 MB FOR CSS ....................................... 600 
6329 120MB MV 12000 .......................................... .450 
6363 160MB MV 12000 ........................................... 750 
6100 25MB WINCHESTER Wl128 ....................... 900 
6300/6299 160016250 MAG TAPE SIS .............. 1 ,900 
6026 DUAL MAG TAPE SIS BROWN ................... 850 
6123 MICRO STREAMER BROWN ..................... .400 
6270 DESKTOP CARTRIDGE TAPE ................... .450 
6125 STREAMER MAG TAPE SlS ...................... .400 
BMX-3 CONTROLLER ............ .................... ....... 1,100 
BMX 2 CONTROLLER .......................................... 950 
005-2169/6299/6300 CONTROLLER. ................... 300 

MEMORIES 
80108 32MB MV19500/9600 ... .......................... $9,SOO 
8990·0 16MB MV/20000115000 ......................... 1 ,200 
8990·C 8MB MV/20000115000 ............................. .400 
8939 MVI7800XP 4MB .......................................... 500 
8871 8MB MVl4000/1 0000 .... .. ......... ........ ............. 800 
8927 4MB MVI2000 NEW STYLE .... .................. 1,150 
8870 4MB MVl4000/10000 ..........................•. ........ 450 
8765 2MB MVl4000/10000 .................................... 200 
8940 10MB MVI7800XP ..................................... 2,700 
8708 2MB MV/8000 ...... ... , .... , ...... ........... ............... 200 
8754 512KB SI140 ..... ........... , ............................... 300 
8687 256KB S/140 ................. ............................... 200 
8387 256KB NOV Al4 .................................. , ......... 200 
8656 256KB ECLIPSE .......................................... 200 
DESKTOP MEMORy ........... ...... .................... , .. CALL 

TERMINALS & PRINTERS 
0·216, 0·412, 0-462, D-470C ............... Slart at $165 
0-214, 0·215, 0-411 , 0·461 , D·220C ...... Start at 135 
0-210, 0·211 , 0·410, D·460 ..................... Start at 100 
B 1000 PRINTER ......... .... ...... .... ....... ..... .. .......... . 2,800 
4364 600 LPM BAND SIS .................................. 1 ,600 
4327 300 LPM BAND SIS ........ .. ............ ........... .... 900 
6215180 CPS PRINTER ...................................... 500 
4433 150 CPS PRINTER ......... ............................ .400 
4434 160 CPS PRINTER ...................................... 500 
GENICOM MOD #3180 ............ .. ...... .... .............. .. . 325 
647512 PPM GRAPHICS LASER ..................... 1,400 
43741200 LPM SIS ........................................... 1,900 

Data Investors is a worldwide specialist is Data General Equipment. We have been buying and selling 
pre-owned Data General Equipment for 16 years, All equipment is shipped from our facilities, thoroughly 
tested and guaranteed eligible for Data General Maintenance. 
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Company PG# RS# Company PG# RS# 
Ames Sciences, Inc. 34 1 NADGUG 28 36 
Applied Computer Solutions 31 - National Computer Dynamics 36 24 
Asset Remarketing 7 2 NSTS 17 13 
Claflin & Clayton, Inc. 6 3 Park Place International 24 25 
Claflin & Clayton, Inc. 20 4 PereLine Data Systems 31 -
Computer Engineering International 19 5 R&D Computers 11 41 
Computer Wholesalers, Inc. 32 6 RAVE Computer Association, Inc. C4 26 
Contemporary Cybernetics Group 5 7 Rhintek, Inc. 23 27 
Data Bank Associates, Inc. 33 8 Sabra Systems, Inc. 33 28 
Data Bank Associates, Inc. 36 9 SCIP 13 29 
Data General Corporation C2 10 Scott Mcintyre & Associates C3 40 
Data General Professional Services 32 11 Security Computer Sales, Inc. 12 31 
Data Investors Corporation 29 12 Strobe Data, Inc. 12 22 
DataLynx 27 14 Sysgen Data Ltd. 13 32 
Digital Computer Consulting, Inc. 24 15 :SYSMGR, a division of B.J. Inc. 11 34 
Digital Data Systems 11 23 :SYSMGR, a division of B.J. Inc. 31 -
Digital Dynamics, Inc. 24 16 :SYSMGR, a division of B.J. Inc. 34 33 
Eagle Software, Inc. 9 17 Threshold, Inc. 34 35 
Flying Point Sales 31 - Transoft, Ltd. 3 39 
Gerry Manning & Associates 15 18 Wild Hare Computer Systems, Inc. 1 37 
Hanson Data Systems, Inc. 21 19 

International Computing r--- PRODUCTS AND SERVICES 
Systems, Inc. 16 20 Company PG# RS# 
Lions Gate Software 25 38 Apsylog 33 50 
Mac Data, Inc. 20 21 Cache Computers, Inc. 32 51 
Marc Alan 35 42 Contemporary Cybernetics Group 32 52 
Minitab Statistical Software 31 - Contemporary Cybernetics Group 33 53 
NADGUG 26 30 Data General Corporation 29 54 

ON-LINE HELP --------------------, 

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 FOCUS Magazine 
(Outside the U.S and Canada.) .... ............................... 508/443-3330 5121335-2286 

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

P.O. Box 200549 
Austin, TX 78720 

FAX: 512/335-3083 

Electronic bulletin boards Editorial comments, article suggestions ................. Doug Johnson 
(300,1200,2400, or 9600 baud modem) (please send product announcements to the address listed above) 
Rational Data Systems .......... ... .. ... .............................. 415/499-7628 
DASH bulletin board (2400 bps modem) ............. . 800/DASH·CSC 

Information about advertlslng ............................... Susan de Blanc 

Data General Customer Support Center .................... 800/344-35n FOCUS back issues ...................................... Turnkey Publishing staff 
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Continued from page 13 

stored in the computer room. As long 
as you had a good solid lock on your 
computer room doors, you had little to 
worry about. Physical security is just 
the tip of the iceberg today. 

Not only are your computers prob
ably connected to a network that 
extends outside your site (and therefore 
outside your ability to control its use), 
but you have computers distributed all 
over your site. Much of the data critical 
to your organization's well-being are 
stored on these distributed computers, 
not only behind the locked doors of the 
computer room. You are more vulnera
ble because you are only as well-pro
tected as all those other computers. 
Requiring that "sensitive" data not be 
stored on computers outside the protec
tive confines of your building or your 
computer room may help, but this more 
often inhibits productivity than it 
ensures security. 

The line between security and user 
productivity is a very thin one that sys
tem managers have been tip-toeing 
along for years. Being able to strike a 
good balance here-keeping manage
ment happy with the protection afford
ed the organization while still allowing 
the users to accomplish their tasks-is 
an enviable skill. Where that line runs is 
different in every organization. 

The computer is no longer the tool; 
it has extended itself. The computing 
environment is now the tool. The local 
network and all the resources connect
ed to it, as well as the resources it can 
reach outside the computing environ
ment, have become as much a part of 
the tool as the computer itself. It has 
evolved into a large, complex, and 
highly interconnected electronic com
munity. The members of the communi
ty cut across all levels of technical 
expertise-and naivete. Managing this 
new tool and the changes it is sure to 
undergo in the future requires constant 
education and evolution of the system 
manager as well. tJ. 

Copyright © 1993, R. King Ables. R. King 
Ables has been a Unix user since 1980 and 
has been managing systems and networks 
and developing systems and network man
agement tools since 1983. He currently does 
free-lance writing, programming, and sys
tem administration consulting in Austin, 
Texas. 
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___________ CLASSIFIED ADS 

DIAL-UP BULLETIN BOARDS 

:SYSMGR BBS specializes in file trans
fer of RDOS and AOS(/VSj DUMP files 
- no messaging facilities. XMODEM, 
YMODEM, and KERMIT supported. 
415/391-6531(one line), 2400 baud 
(Microcom AX9624c), 8 data bits, 1 start 
1 stop bit or 415/550-1454 (voice). Sys
tem is MY 1 4000, terminal mode is 
CHAR/605X. 

NADGUG 

forNADGUG 
Membership information 
contact: 
Danieli & O'Keefe Associates, Inc. 
1-800-253-3902 (u.s. and Canada only) 

508-443-3330 

The North 
American 

Data General 
Users Group 

is an incredible 
resource when you 

need answers. 

So, don't 
go it alone

join NADGUG 
today! 

SOFTWARE 

Statistical 
Software 

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

MINITAB: ~ 
ST A TIS T IC A L SO FTWARE 
3081 Enterprise Dr .. Stote College. PA 16801 

814-238-3280 

Terminal Emulation 
@Con/PC &@Con/PC Plus - Complete 0210-0411 OG 
terminal emulation. Plus version includes fast, error-free 
file transfer (with software for MV), and script language 
(macros). Network licenses and volume discounts 
available. 

Stili only $95 & $149 
Flying Point Sales - (516) 725-3622 

DG410 EmutatlonIModem 
Communication Software 

Background file transfers, over 45 modem 
definitions, extensive script language plus 
additional terminal emulations. Security features. 
Only $49.95. Ask for Free evaluation copy. 

Perellne Data Systems 
(408) 364-2nO 

Communications 
Software 

DG-DG DG-PC DG-?? 

Share data quickly and easily. 
Use BREAKTHROUGH 

XlYMODEM AOSNS-AOS-RDOS 
Script Language Terminal Emulator 

Many free enhancements 

(505) 434-0206 
Applied Computer Solutions, 2336 Union Avenue. 

Alamogordo, NM 88310 

IREEI to MADGUG members! 

• Focus Magazine /12 issues • Networking with other DG users 
• Electronic Bulletln Boards • Access to RIG/SIG network 
• NADGUG software library • Communicatlon channel to DG 
• Member Directory • Discounts on conference 
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Peach of a Deal 
Worldwide - Everyday 
on Data General Hardware 

"DO ONE THING WELL" 
For over 16 years we have specialized in Data General hardware 
and only Data General hardware. Over 10,000 domestic and 
International repeat customers can't be wrong. 

! THIS MONTH'S SPECIALS! 

6681-HA 500 MB RAM disk ........................... $1 .900 AViiON AV4300 wI 16 MB. Disk 525 MB Ct..$6.900 

MV 15000 Model 20 complete .... ... ................. $3.500 8990-E 32 MB MV 15/20 Memory ................. $3.900 

4596 LB 615 600LPM ................ ..................... $3.500 CSSII Chassis wI HRMC Host Adapter ......... $3.900 

B600 Serial Printer 600 LPM Quietized .......... $l ,490 lAC 24 wfTCB ......................................... ...... $2.900 

Call Today! 
1-800-229-2897 

Ask for our free product guide. 

Circle 6 on reader service card . 

Do you have any idea how fast you're going? 

a System calls a 
a Networlflng 0 

a Processes 0 

a Nfemoryo 

o History 0 

o Character I/O a 
o SCheduling 0 

o CPU Usage 0 

DOVelVlewo 

o DIsh I/O 0 

DG/UX Real-tIme Performance Monitor 

o Highlights key performance statistics on a single DGjUX system 
a Helps to quickly identify performance bottlenecks 
o Displays data over short or long periods of time 

o Shows maximum and minimum values with the times they occurred 

o Displays process information - sorted by CPU, Memory, Priority ... 
o Saves screen images to disk for later evaluation 

Now with Logging and Playback! 
This is the DGjUX performance tool you've waited for! 

Data General systems EValuation and 
Performance Analysis Center {SEPAC} 

4170Ashford-Du1"lNOOdy Road, SUite 300 
Atlanta, 54 30319 

(404) 705-2520 
FAX (404) 705-2660 

Circle lion reader service card. 

Data General 
Where the \\brId 
iagoing! 

Prodllcts aJld Services, cOJltiJllled from page 29 

Optical planers ~ 
Newport News, V A-Contemporary 
Cybernetics Group (CCG) introduced 
the CY-2000, a 1 GB multifunctional 
magneto-optical disk drive that is plug
compatible with most personal com
puters, workstations, and servers, 
including Data General. 

The double-sided media, called 
optical platters, are erasable, rewritable, 
and readily available in both plastic 
and glass. With dimensions and mount
ing provisions identical to those of 
standard 5.25-inch Winchester odlop
py-disk drives, the CY-2000 fi ts easily 
into most systems and provides fast 
access to large on-line data bases and 
graphics files . To ensure data integrity, 
the drive employs both read-after-write 
checking and automatic ECC. 

The CY-2000 subsystem features 
the drive in a tabletop unit with con
troller, power supply, cabling, and a 
full 12-month warranty. Magneto
optical and high-capacity 8 mm helical
scan tape backup can be combined in a 
single unit, providing the combined 
benefits of near-line storage and 
archival storage. 

Contemporary Cybernetics Group, 
11846 Rock Landing, Newport News, VA 
23606; 800/873-9000. 

Circle 52 on reader service card . 

Drivers, drivers, drivers ~ 
Fremont, CA-Cache Computers, man
ufacturer of PC-compatible system 
boards and peripheral controllers, 
announced a number of new drivers for 
its Model 3490E EISA Ethernet Net
work Adapter. The new driver set 
includes support for Windows for 
Workgroups, Windows NT, Novell 
Netware Lite, Novell Netware v.400, 
and Banyan Vines. 

Cache Computers, Inc., 46600 Land
ing Parkway, Fremont, CA 94538; 
510/226-9922 . 

Circle 51 on reader service card. 
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Asset management ~ 
Palo Alto, CA-Apsylog, a European 
provider of computer asset manage
ment software for Microsoft Windows, 
introduces PC Galaxy into the United 
States. Version 1.10 is the English
language version of the company's 

• est;ablished French product, Parc Man
ager. 

PC Galaxy enables system adminis
trators, MIS managers, accountants, and 
purchasing agents to organize, update, 
and monitor information about a com
pany's computer equipment and soft
ware. Developed specifically for MS 
Windows using C++ and Btrieve, the 
product accommodates multiple users 
on local area networks (LANs) includ
ing Novell Netware, Banyan Vines, 
Microsoft LAN Manager, and peer-to
peer networks. 

Apsylog, 1900 Embarcadero Road, 
Palo Alto, CA 94303; 415/812-7700. 

Circle 50 on reader service card. 

8 mm tape drives ~ 
Newport News, V A-Two new half
height 8 mm tape drives take their place 
among the tape backup family offered 
by Contemporary Cybernetics Group 
(CCG). 

The CY -8205 can store between 2.5 
GB and 12.5 GB at speeds of up to 1.3 
MB per second. The CY-8505 can store 
between 5 GB and 25 GB at speeds of 
up to 2.5 MB per second. High capacity 
and speed are attained by utilizing the 
drives' built-in data compression, 
which can increase capacity by up to 
five times. Data compression is switch
selectable, so users can read and write 
tapes without data compression for 
compatibility with other sites. Tapes 
written on full-height 8 mm tape drives, 
the CY -8200 and CY -8500, can be read 
by the CY-8205 and CY-8505, ensuring 
data interchange. 

The CY -8205 and CY -8505 are 
plug-compatible with a range of com
puter systems, including Data General. 

Contemporary Cybernetics Group, 
11846 Rock Landing, Newport News, VA 
23606; 800/873-9000. /). 

Circle 53 on reader service card. 

Focus 33 

Take 
the Disk 
Equivalent 
of ... 

ARC® 
COMPRESS and Library Files 

And 
Reduce it 
to this. 

Now Available for 
UNIX*, AOS/VS, MS-DOS, OS/2 

Libraries are Compatible on ALL Platforms! 
Backup to Tape still available for AOSIVS. 

TurboTranT
" 

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 ConnectionT
" 

Complete PC integration with SmarTerm'· products and 
perfect integration with CEO. 

CORPORATE LICENSES AVAILABLE 

Data Bank Associates. Inc. 

'Progl1lmmed SpecflIcaJIy for 8&K and the DG AViION. 

20010 Century Blvd., Suite 104 
Germantown, Maryland 20874 

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

.. 
.". 

ARC ~ a regiSle!ed ndematk of SysIem Enhancement AssocIates. Smat T em> ~a regiSle!ed trademartl of Petsolt Corp_ CEO ~a registeted iJademart< of Data General Corp. 

Circle 8 on reader service card. 

Budget Hunting because of 
monthly computer maintenance charges? 

Try our flat-rate depot repair service 

* Terminals 

* Monitors 

* Printers 

* PC Equipment 

* Laser Products 

Repair most manufacturers and models 

No Contracts· No Monthly Fees 
For RA# or Pricing Information 

Call 

Sabra Systems, Inc. 
1-800-722-7201 

Circle 28 on reader service card. 



SOFTWARE LIBRARY ---------------------------------------------------------------------

A complete listing of the 
NADGUG software library 
• compiled by Tim Boyer 

ACK • A terminal emulator Xmodem/ Ymodem file transfer 
program from Benchmark Products. Operates under AOS/ VS and 
AOS. This is an updated version (2.03). 510 blocks. 

BIGBRO • An auto-logoff program, written in F77. From the 
USDA Forest Service. 170 blocks. 

BLBBS • A directory containing programs from Brian John
son's :SYSMGR BBS. Some are Brian's, and some have been put on 
the board by others. 6,762 blocks. 

CCOMP • A Benchmark Products C compiler. It is almost fully 
functional; several items have been left out of the demo version. None 
should interfere with testing the compiler. 864 blocks. 

CONCEPT • Two submissions from Concept Automation: 
NOTIFY lets you know when another process terminates; PRIOS lists 
the priorities of processes. 162 blocks. 

CRTEDIT • The old RDOS editor ported over to VS. 49 blocks. 
DBCHECK • Our first submission from Europe. Lee Dickinson 

of IBIS Information Services, offers a program to check the open sta
tus of an Infos file; examines checkpointing status of a file, and if 
enabled, will force checkpointing. 187 blocks. 

DUMPLOAD • A Macintosh program to dump and load 
AOS/ VS-compatible dumps on a Mac. To get this program over to 
your Mac, you will need a communications program that supports 
MacBinary Xmodem transfers and BlNHEX (a Mac utility that con
,erts Mac files into Xmodem-able files) . Use TEX (also on this library) 

DG & SUN 

to send the three files to your Mac. Don' t forget to use the -k switch on 
TEX. Then run BINHEX on each of the files. DUMP LOAD is the actu
al program. 137 blocks. 

ERP • Another inactive PID terminator. Developed by NASA 
and modified by Manville. Written in F77. Kevin Danzig found some 
bugs and corrected them. See ".READ.ME.LAST". 454 blocks. 

FILEMNGR • Allows manipulation of files through a screen
oriented program. Move, copy, delete, view, and several other 
options. This is a shareware program. If you continue using it, you 
are requested to pay a registration fee. 656 blocks. 

FOCUS • A directory of programs related to articles published 
in Focus. 1,908 blocks. 

FfNCVT • A Fortran-5 to Fortran-77 translator. It was appar
ently included in early F77 releases by DG to smooth the transition 
from F5. 232 blocks. 

GAMES • Accumulated from various places. Most can be 
accessed from the GAMES.CLI macro. But a couple, like MONOP
OL Y and CB, use disabled console and are not included in the main 
macro. Create a Link in your macros directory GAMES.CLI that points 
to :GAMES:GAMES.CLI. Put the GAMES.DMZ file in the root (:), and 
execute the NADGUG macro there. That will load everything into the 
directory ":GAMES" . 18,836 blocks. 

GUTNICK • Utilities donated by Tom Gutnick of DG. The 
MIPS_METER and DlSKlO_METER require a graphic terminal, and 
do what their names imply. The SYSLOG]ILTER programs allow 
choice of which SYSLOG events to record. This feature requires 

BUY & SELL • NEW & USED • How much memory 
do I need? 

Power Windows! 
COBOL 

~ ~QMM!'!f:jI~ATlQf:jS 
SUN Sil0-GX SYSTEMS IAC-8, 16, 24 
SUN 4175-GX SYSTEMS VME ASYNC/SYNC 
SUN NEW & USED COM BASIC 110 
AViiON SYSTEMS ATI-16, AMI-8 
MVI15000, 20000 ALM-8, ALM-16 
MVll0ooo, 18000 LAC-12,16,32 
MV/8000, 7800, 78XP 

DISts:lIA~E MV/4000, 40000C 
MV/2000, 2500 ALL SUN DRIVES 

Sl140, Sl280, C350 322, 332, 662MB 
500MB, 1.2GB 1.4GB 

MEMQRY 354, 592 MB 
MV, ECLIPSE, AViiON 10, 12.5, 25, 50MB 
NOVA & MICRO NOVA 6231 CART NlE 

~BIf:jIEBS 
6026, 6123, 6125 

6215, 6216 6299, 6300, 6021 

GENICOM kBI:S 
Data Prod B300,B600 WYSE (All Models) 
Printronics P-300 0 -210, 211 , 410, 460 
HP LASER JET I, ll, ill, IV 0 -214, 215, 411 , 461 

DESKTQ~ 
0-216, 412, 462,470 

0G/l0, 20, 30 PKG 0 -217, 413, 463 

15, 38, 71 MB DISK ~QMfATII.'iLES 
USAM-4, USAM -l ZETACO CDC 
CARTRIDGE TAPE FUJITSU SCIP 
MEMORY OATARAM STC 

WANTED 

I 
AViiON 

**** & SUN 

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

(410) 476-3200 • Fax 410-476-33% 

Ci rcle 1 on reader service card . 
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• How many disc drives 
dol need? 

• How many users 
can I support? 

• What's my response 
time? 
:PERFMGR can help you find 
the answers to these and other 
questions about your 
configuration . 

Includes a tutorial on AOS & 
AOS/ VS system per formance 
measurement and analysis. 

10.IY. :PBBI'II8B 
10.IY. D :PBBI'II8B 
10 DIY OW COPI 

$750 
$750 
mil 

:SYD1GB 
Software for System Monogers 
A Division of B.l. Inc. 

109 Minna Street. Suite 215 
Son Francisco. C A 94105 
(41 5)550· 1454 Fax (415) 550-1072 

Circle 33 on reader service card . 

cacs 
WordPerfect 

832 

PUI 

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

C - D.G. Review, 
April 1991 

CEO 

Cli 

Oracle Po erhous~ 

FORTRAN 

SCREEN DEMON 

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

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

All products are trademarks of their respective companies. 

Ci rcle 35 on reader service card . 
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------ SOFTWARE LIBRARY 

AOS/VS 7.69 or later, or AOV /VS II 2.10 or later. 832 blocks. 
IMSLUTIL • A collection of CLI macros, Cobol routines, and 

Assembly routines callable from Cobol. Donated by IMSL, Houston. 
4,894 blocks. 

JAG_UTIL • MISCUTIL contain everal program . FILE
COUNT lists counts and combined sizes of files, based on various 
selection criteria. USERSP ACE counts the space used by CPOs within 
":UDD". SCAN searches for strings within multiple files at the same 
time. LAMINATE allows you to combine two test files in various 
ways. QHELP genera tes tree-structured help files (like VMS has). 
SWITCHES allows you to painlessly add minimally unique switches 
to any 32-bit compiled program. GLOSSARY builds a file of word 
usage. 4,325 blocks. 

KERMIT • A file-transfer protocol developed at Columbia Uni
versity. This version was ported by Phil Julian from the Unix C code. 
Also included is an EMACS editor. There are al 0 several compression 
programs. KERMIT is public domain. 9,697 blocks. . 

LOOK • Used to view text files. Move forward and backward in 
a file . Donated by DG. 203 blocks. 

MACROS • Contains miscellaneous submissions: MACBOOK, a 
macro collection from the Colorado User's Group; VITRO, a macro 
collection submitted by Ronald Floda of Vitro Services Corporation 
(Fort Walton Beach, FL); MILWAUKEE, consisting of a GO macro to 
quickly move to a directory based on only part of the name, and 
MAIL?, to check Wordperfect Mail (submitted by Dall Noll, Milwau
kee County Transit System). 508 blocks. 

MENUDIR • From FEDSIG (Federal User's Group), allows you 
to control (and require) password maintenance by users. 486 blocks. 

MISCKERM • My official "KERMIT non-categorized storage 
facility." If it doesn't have anything to do with Phil julian's version, 
but it is related to KERMIT, it goes here. Of special interest is the 
DG/1 KERMIT (the DG/1 uses different comm chip, and can't use 
regular m M PC KERMIT). Sources of most of these versions is nebu
lous at best, so caveat emptor. 6,495 blocks. 

MSDOS • A program to read MS-DOS 5.25-inch diskettes on 
AOS/VS systems. 978 blocks. 

SOITRANS • A file-transfer protocol used by a commercial PC 
communications package. This F77 version is being distributed with 
the permission of Softronics, the author (per Mike Bay, 10/13/88). 426 
blocks. 

SPELL • Checks the spelling of a word; SPELLALL spell-checks 
a document. Submitted by Richard Kouzes, Princeton University. 
5,108 blocks. 

TEX • (Terminal Emulator with Xmodem) A terminal emulation 
program written by David Down. Allows Xmodem and Ymodem 
transfers with options to simplify transfers between DG MVs and vari
ous types of PCs. Now features a command language. Distributed as 
shareware; use for 30 days, then get rid or your copy or send David 
Down a registration fee. 463 blocks. 

VT100KER • The VT-100 emulator from John Grant, part of a 
KERMIT implementation that does not have the file-transfer protocols 
working yet. 1,044 blocks. 

XFER • A tape-conversion utility. 607 blocks. b. 

NADGUG members interested in receiving the software collection 
should direct requests to: Michelle M. Dube, NADGUG Association Manag
er, c/o Danieli & O'Keefe Associates, Inc., 490 Boston Post Road, Sudbury, 
MA01776. 

Include your membership number, a ship-to address, type of media you 
require, and payment of $30 to cover cost of the media, shipping, and han
dling. The library is available on MV/2000-style 20 MB cartridge or 1,200-
foot, ree/-ta-reel tape. Allow 3 to 4 weeks for parcel post delivery. Send soft
ware contributions to the above address . For information about non-standard 
library distribution, call 800/253-3902 (continental U.S. only) or 508/443-
3330. 

Be sure also to ask about NADGUG's new software library for Unix. 

Focus 35 

BUSINESS BASIC 
UNDER MS-DOS! 

With 

MOUSE SUPPORT .. . 

POp·Up WINDOWS .. . 

KPREV Index Support .. . 

(and of course) 
a ROYALTY·FREE RIGHT 

to reproduce and distribute 
executable files! 

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

PCBB features include on-line help, debugger, an 
editor which offers the look and feel of an interpre
tive environment and Compiler Driver which expe
dites the process of compiling source code without 
the creation of batch files. Special features such as 
support for extended or expanded memory, 128 user 
channels, pop-up window support, KPREV index 
support, an allowance for labels to be utilized in
stead of line numbers, and a Block Common area 
that can range in size from 512 bytes to 10K in size 
are standard. Utilities to maintain Data General 
compatible screen files, param, logical database and 
index flie structures are also included. 

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

Write, call or fax now for more information 

.... _ ... ® 

---..... -
MarcAlan Software, Inc. 

22096 North Pet Lane 
Lincolnshire. Illinois 60069-41 13 

Voice: 1-800-728-7387 
Fax: 1-708-634-9460 

PCBB il a recilt.erad trademark of MarcAlan Software, lnc. All other product nameo 
and log .. are trademarlu or regilt.erecl trademarkl oftheir relpeelive owner.. 

C MarcAlan In<:. 1990 

Circle 30 on reader service card. 



IIII11 
ably well with all 04xx terminals oper
ating in native mode. You have to use 
the editread facility, though. 

Reply by: Barry Smith 

Category: DG/UX The D400 or D412-DG terminfo 
entry will allow most well-behaved 
applications that read and understand 
the terminfo entry, for example vi. But 
low-level programs such as sysadm, 
which blindly issue a standard (Le., 
non-DG) backspace Control-h, will 
cause the cursor on a DG terminal in 
DG mode to go home and screw up the 
displays. The standard, or DG, mode on 
Data General terminals is not supported 
on DG/ UX. If the terminal is a 0412+, 
you may select a special Unix mode by 
going to the emulation config menu in 
the terminal setup screen and enabling 
Unix mode. Either do that or go another 
route altogether by emulating a VT220. 
The problem of the cursor going home 
on a backspace occurs because when 
the system echoes the backspace, cer
tain programs-for example sysadm-

Author: Rodney Wright 
Subject: OG412 termcap entry 

We are having problems with 
"backspace", "del", and even certain 
control sequences while using DG412 
termcap entry for DG412 and DG412+ 
terminals. The cursor jumps to the top 
left of the screen (position 0,0) and 
hangs there. "stty" will not allow me to 
override this problem (that would be 
too easy). I thought I'd check to see if 
anyone had any suggestions before I 
hack the DG412 termcap entry and 
attempt to correct the problem. 

Reply by: Tim Kanuka 
I think your best bet is to use the 

0400 terminfo entry. This works accept-

ARChive 
nterfaee Module 

{AIMyM 
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. 

36 

• 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 AIM on a 30 Day Approval! 

CORPORATE LICENSES AVAILABLE * 

D a ta Bank Associates. In c . 

20010 Century Blvd., Suite 104 
Get1NIntown, M8ryland 20874 
T~e(301)54O-5S62 

or FAX (301) 540-8105 

ARC is a registeted trademart< of System Enhancemet11 Associates. CEO is a regisleted trademart< 01 oata General Corp. 
• Must also purchase a license for ARC. 

Circle 9 on reader service card . 

ignore the termcap entries and output a 
standard ASCII backspace, which is a 
Control-h. A DG terminal in DG mode 
processes a backspace by moving the 
cursor home. For more information, 
read the manual, Porting and Developing 
Applications on the DG/UX System, in the 
section, "Recommendations for using 
DG terminals on the DG/ UX system." t:. 

DASH runs on an Aviion 5200 server at 
the Data General Customer Support Center 
in Norcross, GA. Available 24 hours per 
day, 7 days per week, free of charge. Call 1-
800-DASH-CSC (800/327-4272) for the 
modem rotary. 

CaIl the ADGUG / Rational Data 
Systems electronic buIletin board, 
available to all NADGUG mem
bers, at 415/499-7628. There are no 
fees other than the telephone 
charges. 

YOUR DATA GENERAL 
MARKETPLACE I 

BUY • SELL • LEASE • TRADE 

AViiON New/Used 

Large Inventory 

DG Compatible Equip. 

Depot Maintenance 

CALL TODAY 
(216) 953-4488 

COLA Fa E".."." u.ts 
IIEJ&R (216) __ , 

NA1JONAL COIIPUTER DYNAIICS 
7650 Tyler BouItVll'd 

Mentor, OhIo.f4D11H286 
Circle 24 on reader service card . 
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8corr McINTIDE (9 A000CIATE8, INC. 
"YOUR GLOBAL SOLUTION FOR D.G. & MOTOROLA" 

313-299-0040 
* BUY * SELL * TRADE * DATA GENERAL & MOTOROLA * 

PRICE! 
"Your prices, the equipment and delivery 
time have always been as you promised, 
excellent!" 

Arnr Allouba 
Managing DireclOr 
TEA CompUlm, .A., Cairo, Egypr 

PERFORMANCE! 
"In all my dealings with Scott McIntyre & 
Associates, Inc., they have always displayed 
a very high degree of professionalism and 
personal integrity. I have always felt that 
they have treated me fairly. W'hen I checked 
their prices against other companies, I 
found them to be very fair! The quality of 
the products we purchased from Scott 
McIntyre & Associates has been very 
acceptable. " 

Woody Woodard 
Director of Operations 
Home Depot, Inc., Atlanra, GA 

QUALITY! 
"Many other resellers in the USA would like 
to deal with us in Australia, and on some 
occasions we have bought from them. 
However, the quality of the goods and ser
vices never matches what we get from Scott 
McIntyre & Associates, Inc. " 

Alan Frazer 
Managing Director 
Fraser & Associates PlY Ltd., Sydney, Australia 

DELIVERY! 
"I would like to take this opportunity to 
thank you for helping our company to 
upgrade our existing Data General 
computer system. We now have the 
capabilities to expand our system, which 
will certainly help our business run 
smoothly and efficiently. " 

Mark W. Patton 
Assisunt General Manager 
Branch-Patton Superstores, acogdoches, Texas 

Now Accepting! VISA, Mastercard 
and American Express 

Catch these 
Specials! 

Askfor 
our New 
Summer '93 
Price 
Catalog! 

"Remember the children this summer 
please drive safely" 

"Call Today" 
*;'(;Ull Ivlclntyre It:! ry ::>ll1ith * 

* Robert Mclrtyre * Michael NowaCKI * 

313-299-0040 
FAX: 313-299-0041 

P.O. BOX 82115 • 1856 STAR-BAIT DR. 
ROCHESTER, MI 48308-2115 

Circle 40 on reader service card. 



From 'MV40000's to 
Laptops, RAVE Has It All. 

IIAt RAVE, we supply a winning 
combination of Data General products 

and business solutions. II - RICK DARTER 

BUY, SELL, LEASE 
orTRADE 

• Sun Microsystems 
also Available 

Rave Computer Association, Inc. 
36960 Metro Court 
Sterling Heights, MI 48312 
(313) 939-8230/ Fax: (313) 939-7431 
International office 
(516) 929-5000/ Fax: (516) 929-5007 

1-800-966-7283 

Circle 26 on reader service card. 


