


ou probably think a report request YOU CAN USE YOUR EXISTING DATABASE. 
means a long-term assigmnent. As CQCS grew up with 00. It gets along fme with 
for programming those new and INFOS, ICOBOL, B BASIC and OO/SQL in 

revised applications - that could take days, even any combination. No modifications required. 
weeks. With run times that might run into hours. What's more, CQCS can integrate these 

That was before CQCS~ the full-functioned data environments with an existing application 
fourth generation language. CQCS is so easy written in any 00 third generation language. 
to use, it can make your 00 programmers And you'11 enjoy that same easy integration 
up to ten times more productive. [ AOSjVS ] with packages like Trendview, 
From the very flIst day. CEO, OO/PC*I and XODIAC. 

REPORT WRlnNG MADE EASY. 
If you've been using some other 
report writer, you're in for a shock. 
With CQCS, you'11 produce in half 
an hour what used to take half a 
lifetime. While your 
run times shrink to 
a matter of minutes. 

GRAPHIC SIMPUCITY. 
Only the CQCS report 
writer features a built-in, automfltic interface to 
Trendview. So you get hard-hitting charts and 

graphs - without having 
to learn a new program. 

And all for no more 
machine overhead than 
it takes to run COBOL. 

MAXIMIZE YOUR RESOURCES. 
So why wait another day? The 
sooner you get CQCS, the faster 
you can solve your productivity 
problems. With the very same 
hardware, software and data 
structure you're using today. 

CALL US TODAY AT 1·800·451·1544. 
IN EUROPE, CALL +44·992·441111. 
Find out more about the most widely licensed 
4GL in the international MV community. 
And discover how it feels 
to have all your resources 
producing at 100%. 

Because after all, 
there's no percentage in 
just waiting around. 
~ /roll/ Cyberte/r DC 

e 1989 Cybenek Software Incorporated, all rights reserved. 10065 East Harvard Avenue, Suite 808, Denver, CO 80231, USA, 1-800-451-1544, 1-303-745-3900. 
CQCS i a trademark of Cybenek Software Limited, Rawdon House, High Street, Hoddesdon, Hertford hire, England, +44-922-441111 . 

MV, AOSNS, INFOS, ICOBOL, B BASIC, DG/SQL, CEO, DG/PC*I, XODIAC and Trendview are trademarks of Data General Corporation. 
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Rewriteall 
Optical 
Zetaco's newest exclusive data storage subsystem for Data 
General MV's, the SKR-600, offers rewriteable optical disk 
technology in the 5~" form facto!: 

Moves to AViiON. 
With its industry
standard SCSI 
interface, the 
SKR-600 drive 

can connect to 
the AViiON in 
your future. 

Reusable 
Platters. The 
latest in optical 

technology, magneto
optical, enables unlimited data updates, so you 
can reuse platters and keep media costs low. 

Authorized Stocking Distributors: 
Design Data Systems 
Rockville, Maryland 
301/424-7870 

. I e r rvi 

Interscience Computer Corp 
Agoura Hills, California 
800-627-2007 

Argus Emulation. 
Fully compatible 
withDataGeneral ~~~~~!!~ 

t1nlT,:>rc ••• random 

High Capacity. 
594 megabytes 
per 514" platter ... 
a perfect comple-
menttoyour 
present magnetic 
data storage. 

Removable Media. Lock 
them away, stack them 
up, or ship them out! And, 

Complete 
Subsystem. 
Desktop drive, 

controller and cables, 
all formatted, ready 

read SKR-600 platters on 
like subsystems on other 
Data General CPU's. 

ZET4~ 
The Network Storage Company 

to plug & play in 
yourMv. 

Division of 
Carlisle Systems Group 
6850 Shady Oak Road 
Eden Prairie, Minnesota 55344 U.5A. 
FAX (612) 941-1395 
Phone (612) 941-9480 
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S/VS was the best-kept secret 

in the world. Now, with the 
ORACLE® RDBMS, your MV 

applications treat data located on 
virtually every other micro, mini and 
mainframe as if it were a local data
base. In addition, your MV applica
tions are now portable to every other 
computer in your company. How? 

Because ORACLE is SQL, 
compatible with both the IBM and 
ANSI standards. 

Because the same ORACLE 
applications run unmodified on 

mainframes, minis and micros. 
And ORACLE is the best perform

ing RDBMS under AOS/VS. 
All these things have made Oracle 

Corporation not only the world's 
fastest growing software company, but 
the third largest software company on 
the planet. 

Register for the next free ORACLE 
seminar in your area. Why keep AOS/VS 
a secret? Connect to IBM and DEC 
systems and show them what a real 
power user can do. Let AOS/VS on 
your Eclipse shine. With ORACLE. 

ORACLE-
~~t~l~~~I~;;:tC:=rl::: 

Oracle CotpocallOO ADSNS and Eclipse are 
reg,sleted Itademarks 01 Oala GanefSI IBM and 

OEC own numerous reglSleted !tademarks 

COMPATIBILITY· PORTABILITY· CONNECTABILITY 

Call1·800·345·DBMS, ext. 3326 today. 

20 0... DINt. -. CA 94002 · Wortd IieadquaJ1eB 
(4ISl_· OAACI.E CWda(8OO)6688926 (0X<If!t 
~). Quebec (514)633·9900 · OAACLE Sy!lems 
AusIJ.1ia612·9595080 · 0AACI.E E .. ope44 1948-6911 · 
ORAClE Sy!Iems Hong Kong 8525-266846 

TRBA 
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I PUBLISHER'S NOTE by Greg Farman 

Looking beyond the 
shadow 

How much confidence can you have in 
the business opinions of somebody who 
apparently considers it a reasonable thing 
to consult a fat marmot for its long-range 
weather forecast? 

This obtuse line of thought came to 
mind becau e my Ground-hog Day cele
bration was interrupted this year by a 
very long phone call from one of the edi
tors at Computenvorld. She had made a 
curiou observation while doing back
ground work for a story about Data 
General's annual shareholders' meeting. 
As she had talked with some of the cus
tomers who e names DG had provided, 
she picked up an attitude that seemed 
odd to her. "The sense I get," she said, "is 
that users really love DC's products, but 
they feel extremely frustrated by the 
company." She wanted me to tell her 
whether it was true. 

I had to admit that it wasn' t the first 
time I'd heard the sentiment expressed. 
But I added that I considered "extremely 
frustrated" to be quite an improvement 
over what I used to hear about Data Gen
eral. And I wasn' t just being flippant. 

I had a hard time explaining what I 
meant to the Computenvorld editor. There 
has been a moderately antagonistic rela
tionship between Data General and its 
customer for as long as I've been follow
ing this market (about eight years now). 
However, I don' t think this in itself is 
unusual for our field . 

In DG's case, however, the normal fric
tion with customers has on a few occa-
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sions broken into near warfare. Perhaps 
you remember the early 1980s, when DC 
bought out DCC, a competing minicom
puter company, then promptly dropped 
support for the EOS operating system. 
One disgruntled (and unbalanced) VAR 
was so upset he carried a handgun to the 
next user group meeting. Then there were 
the VAR wars of the mid-80s, when DC 
sales reps were openly competing with 
their VARs. And who could forget AOS 
/VSII? 

The first point I tried to make with the 
Computenvorld editor was that Data Gen
eral indeed has some serious blots on its 
history of customer relations, but none
theless has a lot of very loyal customers. 
If you discount the theory that we are all 
masochists, you have to fall back on some 
other explanation. In my view, those of 
us who stayed in the DC fold did so be
cause the good quality and excellent 
price/performance made it worth the 
hassle. 

My second point was that I think things 
are changing. Perception frequently lags 
behind reality. The decision-makers at DC 
appear to realize that the competitive 
environment they now face doesn' t allow 
for the kind of shenanigans that used to 
seem like standard operating procedures. 
Customer service is becoming one of the 
more powerful tools a company can use 
to promote customer loyalty. With all the 
changes in management that have oc
curred during the wrenching changes of 
the past three years, it seems that today's 

Data General is not the same company 
that earned the wrath of customer . 

I see in Data General a company that 
looked at it elf about three years ago and 
didn' t like what it saw. It was organized 
along proprietary lines that assumed cus
tomers would continue to accept pretty 
much what they were given. The 
company's leader de erve credit for rec
ognizing that customers of the ninetie 
wouldn' t be in the mood to buy products 
that would tie them to just one vendor. 
Give them still more credit for determin
ing-correctly, I think- the kinds of prod
ucts the company could successfully pro
d uce and market to customers of the nine
ties. Yet more credit is due for coming up 
with a plan for transforming the com
pany into an entity that can compete 
under the prevailing conditions of the 
nineties. 

It's still too soon to tell whether the 
plan will succeed. Certainly, we can al
ready see the kinds of products on which 
the company is betting its future, and 
they appear to be gaining a foothold in 
the Unix marketplace. That's a good sign. 
It's also apparent that DG is not turning 
its back on its current customers: several 
new MV processors promised for this year 
will make it a lot more attractive for users 
to stay with their current architecture. I 
also see results from the stronger empha
sis on customer satisfaction. This last is a 
very good sign, although it will probably 
take a long time to make customers for
get and forgive the past. As I said, per
ception frequently lags behind reality. 

That was my long answer to the 
Computerworld editor's short question. 
Yes, users are loyal yet frustrated, but the 
frustration seems to be more a shadow 
cast by past actions than something 
earned by current decisions. Certainly, 
frustrated customers are better than an
gry customers, but not nearly as good as 
happy customers. So even though Data 
General has embarked on a course that is 
taking it in the right direction, the jour
ney is far from finished. /1 
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I ROUNDUP by Greg D. Goss 

OASIS in Denver; where 
are Infos users? 

OASIS (Office Automation Special In
ter st Subcommittee) will pre ent a em i
nar May 17-18 at the Sheraton Denver 
Tech Center. Topics include hardware 
/software support, a Wordperfect vs. 
CEOwrite debate, CEO Object Office, en
crypting documents, and local area net
works. There will also be an open forum 
for information exchange. Registration 
cost (before May 4) is $250. For more in
formation, contact Charlene Kirian at 
704/251-9551. 

• 
The Law Enforcement Data General's 

User Group (LEDGUG) will hold its 
seventh annual training conference May 
6-9. Billed as the "World's Greatest One 
Time Deal," the conference will be held at 
the Ramada Ocean Front Resort in Satel
lite Beach, Florida, and ho ted by the 
Cocoa Beach Police Department. Call AI 
Devitt at 402/593-2334 for more infor
mation. 

• 
The next meeting of LA EDGE (Los 

Angeles End Users of Data General 
Equipment) will be Tuesday, May 1, at 7 
p.m. at the Brookside Country Club in 
Pa adena. A reception ho ted by OMS 
will begin at 6 p.m., followed by presen
tations from different vendors of utility 
software. 

For more information about LA EDGE 
and its activities, contact Mark Speer at 
818/897-7m or Carolyn Naber at 818 
/793-2141. 

• 
Are you interested in exchanging ideas 

6 

and knowledge with other u ers of Info? 
Would you like to help define and priori
tize enhancements to the Infos product? 
How about meeting once a year with other 
users of Infos? The e are all functions of 
a special interest group devoted to lnfos 
u er . 

If you are interested in being a part of 
the Infos SIG, please call me at 1-800 
/877-4787. I will send you a question
naire prepared by Jim Siegman of the 
Infos SIG, who is interested in finding 
out what other users of Infos are looking 
for in a special interest group. You may 
reach Jim directly at 708/673-1700. 

• 
The annual conference of the Data 

General User Group (for users in the 
United Kingdom) will be held April 5-6 
at the Cumberland Hotel in London. DG 
President and CEO Ron Skates, and Mike 
Harrison, the UK's general manager, will 
present a program on DC's strategy for 
the nineties, both generally and specific 
to the UK. 

One afternoon session, organized by 
user group Executive Committee 
members Chris Everett of Hamlet Com
puter Group and Nick Pond of Heron 
Homes Limited, will be devoted to u ers 
of smaller Data General systems. The 
ession is geared toward those using small 

MVs running ACf5/ VS, Data General PCs, 
ROOS, Business Basic, and ICobol. !:! 

Greg D. Goss is the RIG/SIG coordinator for 
NADGUG. He may be reached at Focus 
magazine, 4807 Spicewood Springs Rd., Suite 
3150, Austin, TX 78759; 1-512/345-5316 or 
l/BOO-USR-GRUP. 
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Long-distance 
relationship 

SYNOPSIS 
PC or terminal? On-line or distributed? Computer 
keyboards are springing up in the most unlikely 

places. but beJore you take the plunge into remote 
computing. there are a number oj questions 

to consider. I 
by James Lynch· Special to Focus 

An insurance company end me age and report in
tantly, electronically to it field ale manager. The informa

tion is downloaded from central mini and mainframe com
puter to ale office all over the country. 

A manufacturing company communicate with its remote 
plants electronically. The plant u e PC for local pr ce ing 
and then upload the data to the home office. They also u e 
terminal emulation to run order entry programs on the home 
office computer. 

An office upply company upload daily tran action from 
its retail tores each night, updating financial and inventory 
data bases on the MY. 

A traveling sale r p vi iting a cu tomer u e a portable 
terminal to dial into the company's minicomputer to enter 
the customer's order, check for back order, and build a quote 
on some future bu ines . 

These are examples of remote computing being done today 
with Data General system. Before you attempt to build a re
mote computing network of your own, there are everal is
ue you need to con ider. 

Your environment 
Fir t, let's examine the flow of information within your or

ganization. Information flow include data, orders, report, 
phone me ages, phon call ,faxe ,overnight mail, UPS, and 
other mailings to people or proce e within or connected to 
your organization. How doe your company operate today? 
What is done manually, rather than electronically? Follow the 
flow of paper through the organization and determine where 
it can be transferred electronically. 

Do you have remote ale people or branch office that 
need to communicate between themselve and the home of
fice? Do you have remote manufacturing or ervice facilitie 
that need to share centralized information and data ba e ? 
Do you have cu tomer, dealer, or di tributor that would 
like to place orders electronically and receive their order 
status reports daily in tead of once or twice a week? If you 
answered yes to any of the e que tion ,your organization is a 
candidate for remote computing. 

Remote access 
The first step is to determine the type of data or program 

your remote users need to access. 
On-line. If all the program you need already exi t and op

erate on the home office computer, then your b t option i a 
direct connection with a terminal, or a PC with a terminal 
emulator over a lea ed or dial-up line. U ually, minicom
puter programs and data ba es are too large to distribute to 
all the remote locations. 

When you need up-to-the-minute information, the only 
way to go is on-line, e p cially when you need to make ac-
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count inquirie and update. The latest 
twi t in the on-line cenario i a p er-to
p er conn chon between the PC and the 
MY. The P runs a menu-driven forms 
front-end that interact with local data 
ba e on the PC, a well a an Oracle 
data ba e on the MY. This i complex, 
but you will ee mor application like 
thi a data ba e vendor develop appli
cation program interface that work over 
n twork . 

Distributed/Wide Area Networks. 
When your data i not time-critical, or 

when you have a large number of re
mote, it' better to di tribute ome of 
the hom office applications onto PCs in 
th field . 

P can be u d for data entry. PC 
oftwar pre-proc e the data a it i 

enter d and format it befor ending it 
to the hom office. Thi r duce the load 
on the hom office comput r and place 
the re pon ibility for data integrity onto 
the remote location . 

PC can be u ed for file tran fer. After 
the data i ent red on the PC, you can 
tran mit the data to the hom office to be 
r ad into data ba e or program, or ent 
to oth r u er . For example, order can 
b nter d in the field and ent to sales 
ad mini tra tion for electronic proce ing; 
cu tom r information can be nt in to 
update the cu tom r ma t r file at the 
central ite; ale activity report can be 
ent to managem nt, where they are 

compiled into on pread he t that com
pute your quarterly for ca t. 

PC can be u d for data di play and 
r porting. Do you print report in the 
h me office and then mail them to your 
remote location , branch , and cu tom-
r ? Why not mail them lectronically? 

Th r port get th re in tantly, the data 
is mor accurate and timely, and you 
ave both po tage and paper. You can 

de ign reporting application on PCs 
using pread heet and word proc 
ing 0 your remote u er can manipulate 
the data to meet their n ed . 

El ctronic mail i the glue that bring 
all th pi ce together into an ov rail 
application platform. Mail i a concept 
that ev n novice u er can gra p. Data, 
r port, and me age can be routed to 
programs, data ba , or other u r 
within the network. E-mail al 0 cut th 
amount of phone call into and out of 
your company. 

FoC/ls 

Know your users ment if there are problem . 
The type of users in your remote loca

tions often determine which applications 
you distribute and which you keep cen
tralized. 

Customers and distributors: If you pro
vide remote computing to omeone out-

Company employees: If the user are 
employees, you have some control over 
the environment. You can u ually man
date that they use certain software or 
hardware, and you can call on manage-

ide your company, then you have to give 
them an incentive to use your service. 
What does remote computing do for 
them? Will their orders be filled more 
quickly? Can they get up-to-the-minute 
order tatus information? Can they com
municate with their in-hou e ales ad-

The Next Generation of RDBMS 

TextBa e i a new technologically advanced management y tern 
de igned to pecifically manage free-form text in a relational data
ba e management y tern. 

High Speed Text Search WordPerfect Interface 

• Proximity Searching • Review Form 
• Sub et Searching • Report Feature 
• Analy i Tool • Menu Driven 

3C1 
2057 Vermont Drive. Fon Collin . CO 80525 

(303) 223-2722 or (800) 525-2001 
TextBa e run on the DG MV erie of computer . 

TcxtBase i~ a Ir.ldcmark of 3CI Inc .. WordPerfect is the rcgislcrcd trademark of the WordPcrfccl orpor.mon 

Circle 60 on reader service card . 
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mini trator? Once you build these er
vice, they become a competitive advan
tage and can lock-in customers to your 
bu iness. 

International locations: These require 
special attention because they are very 
remote. Lea ed line are expensive. Line 
noi e on dial-up lines can result in dis
connections or bad character . Terminal 
emulation work for minor application 

that don't require much screen manipu
lation. The least expen ive way to com
municate with these ite i to u e an 
error correcting file transfer protocol or 
error correcting modems that support 
M P or Y.42 standards. If you can afford 
the inve tment, the be t way to commu
nicate internationally is through X.2S 
packet switching public data networks. 
The e network have local connections in 

Industry standards raised! 
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EMU/470's 
newest release, 

Version 3.0, provides 
significant capabilities 
and enhancements, to 
include: Complete 
emulation for all DG 
terminals; support for all 
graphic adaptors, includ
ing compressed mode 
to 135 columns on VGA, 
EGA, MCGA, CGA, and 
Hercules cards; both 
text and binary file 
transfers plus XMODEM 
and Kermit protocols. 

Plus numerous 
Bonus Features: Built-in 
System Diagnostics; 
Command Language 
and Script Files; Foreign 
Keyboards and 
Character Support 
including Code Page 
850; Graphics on IBM 
Proprinters and HP 
Laserjets; 70+ Macro 
Keys, Auto Dial & Logoff; 
Unlimited Configuration 
Files; and complete 
Mouse Compatibility. 

EJ\J\U/470™ 
Rhintek offers a comprehensive line of products spanning the 
entire Dasher Tenninal Line, priced from $95 to $249. We offer 

volume discounts and unlimited free tech support. 

Rhintek, Inc. 
DG Terminal Emulators since 1983. 
P.O. Box 220 Columbia/Maryland 21045 
301·730·2575 VISA and Me accepted. 

Circle 50 on reader service card . 

business centers throughout the world 
for dial-up and PAD upport. 

Time, and other constraints 
Are your users PC literate? Or can they 

barely handle a typewriter? You don't 
want to tart your users out with a mouse
driven Windows application if they've 
never seen a PC before. The easier the 
remote software i to use, the less time 
you have to spend hand-holding. 

Are the u ers responsible? Will they 
log off the network correctly before they 
go home for the weekend? This deter
mines how you write your software, and 
whether it is distributed or on-line. 

What about security? If you allow on
line dial-up terminal access to your sys
tem, you must first build a password and 
security system that protects your home 
office system from hackers, disgruntled 
u ers, or competitors. A good solution is 
a modem call-back setup where the users 
dial in and prompt the home office sys
tem to call them back. That way you have 
a record of the phone call as well as an
other layer of security. 

If you have problems with people dial
ing into your system, then the d i tribu ted 
approach may be more appropriate. You 
can limit connections to your machine to 
file transfer only, with no terminal emu
lation. If anyone or anything tries to run 
something other than a file transfer, they 
are automatically logged off. 

Do you have S distributors or lOS? 
Branch office that employ five or more 
people can usually justify a leased line 
with multiplexors for terminal access to 
the home office sy tem. However, if you 
have 100 salespeople located throughout 
the country, consider a distributed ap
proach. 

Look at the frequency the remotes will 
need to acce your sy tem, and ee if 
your system can currently handle it. Will 
you be able to add more ports for on-line 
u age or will you have to buy an expan
sion chassi or upgrade the y tem? 

Phone charge are another major issue. 
With lea ed lines, you can determine the 
co ts up front, but with dial-up, your 
remote u er determine the u age. On
line terminal acce s charges add up 
quickly. You can also run into a port con
tention problem. 

For example, at 9 a.m., everyone on the 
East Coast logs on to the system, then at 
10 a.m., eastern standard time, everyone 
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in the Midwe t log on. By 11 a.m. EST, 
n port ar availabl for the we tern 
r gion. Thes p ople have to wait until 
after 5 p.m. EST to get a port. If you can't 
add more ports, then you'll need to a -
sign time when p ople can u e the sy -
tem, or go to a distributed approach. 

PC or terminal at remote sites? 
Thi i ue focu e mainly on people 

who are considering the on-line approach. 
A terminal i much easier to support. If 
you have problem with oftware, it's all 
on the MV and not on a Pc. There is al 0 

a difference in the co t of the hardware. 
You can get a terminal and a modem for 
under $500, but a low-end PC and mo
dem will b b twe n $1,000 and $1,500. 
The potential for expansion is much 
greater with a Pc. You can add word 
processing, preadsheet ,data bases, and 
oth r application that may justify the 
co t. Many location may already have 
PC . In that ca e, all you'll need i a 
modem and the oftware. 

The upport of a remote PC network 
can be taxing on your time and re ources 
if your u r are not PC literate. Data 
ecurity and backup are vital on a PC, 

and Ie vital with a terminal. It's entirely 
po sible for a PC u er to reformat hi or 
h r hard di k and de troy all the data if 
they don't know what they're doing. It 
may b ea ier to tart with terminals and 
then add PC later, if you do not have a 
upport organization in the home office 

or at the remote sites. 

Distributed remote solutions 
When you make a Ii t, you always run 

the ri k of leaving omeone out. Keeping 
that in mind (plu my own per onal bi
a e ), here is a Ii t of olution for remote 
computing with Data Cen ral comput
er. 
1) US&T Express, a oftware platform 
/ network upporting CEO compatible 
electronic mail, application front-end, file 
tran fer, and minicomputer and main
frame interface. There i a terminal 
mula tor available for on-line access and 

a built-in cript interpreter for complex 
dialing quence . US&T Expres sup
port large number of remote PC , and 
i ea y to u e, even for fir t time PC us
er . It can be modified to meet your cu -
tomer . n ed . Expre i primarily de-
igned for the di tributed approach. 

2) PC/Remote combine terminal emu-

FoclI 

lation with LA -like service, virtual di k 
and file tran fer ervice , remote printing 
(printer redirection to MY printers), elec
tronic mail and mail notification, remote 
CLI command execution, and a powerful 
tran port-layer interface for u er-devel
oped applications. It is a well e tablished 
product with a growth path to LAN prod
ucts. PC/Remote is suited for on-line and 
distributed environment . 

3) Terminal emulator with file trallsfer: 
Smart Term 410 and 470, Pop Term 410 
(part of PC remote), EMU470,@ConPC
all of these packages work very well and 
are installed at many DC sites. They all 
support file tran fer along with terminal 
emulation. 

4) CEO Connection: A combination of 
terminal emulation and Blast. Connec
tion is halfway between distributed and 

Circle 21 on reader service card. 
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SCREEN 
Pop-up 
Windows 

• View screel/s of programs nllll/il/g 01/ 

other termil/als 
• Record al/d playback termil/al sessiol/s 
• Alltomatic tenl/il/atioll of ill active program 
• Remote tenl/il/atiol/ with orderly slllltdowl/ 
• WP Library al/d CEO il/ terfaces 
• ACCEPT tillie-alit for [COBOL 

$950 

DEMON 
• Electronic Ma il 
• POP-liP Calculator 
• Print Screen 
• Pop-up Notepad 
• Redraw Screen 
• Swap to CLI 
• Faster Screen Display 

Versions for AOS/VS 
COBOL nl/d lCOBOL work 
wilh exisl il/g prograllls 
wilholll recolllpi/alioll. 
Screell Dellloll rOil lilies IIlny 
be called frolll programs 
wriffell il/ "C". 

Demo available $25 

Threshold, Inc. • 165 E. Magnolia Ave. · Auburn, AL 36831 • (205) 821-0075 
La Software Man • Box 545· London N78DF U.K. · 01 -809-2762 
Mini.computar Sys • 411 Hawthorn Rd. · S. Caulfield 3162 Australia· 03-528-2711 

Circle 62 on reader service card. 

SVSGENDATALtd. 
I I MARKETING 

• DataGeneral COMPUTERS & • • PERIPHERALS WORLDWIDE 

MV2000 2MB. Tape. Floppy ...................... $2.800 lAC 8 ........................................................... $1 .200 
MV100008 MB .......................................... 14.000 lAC 8-2 ......................................................... 1.450 
MV40002 MB .............................................. 1,400 TCB-8and 16 .................................................. 300 
MV4000 CPU 0 MB ...................................... 1.250 MCP 1 wlTCB ............................................... 1.200 
MV4000 DC CPU w/4MB ............................. 2.800 USAM-4 ............................................................ 250 
MV4000 SC CPU 2MB .................................... Call Desktop Tape Cartridge .................................... 395 
Intel Controllers ... .......................................... 600 OG 160 MB Disk ........................................... 1.900 
8MB Memory (MV 2000) .............................. 2.150 4433 Printer .................................................... 450 
6231 Tape Drive SIS ....................................... 500 ISC-2 ............................................................... 650 
6311 Tape Drive .............................................. 800 Desktop 20 512 KB .......................................... .495 
WIOC (MV10000) ......................................... 2.300 6026 and cabinet (Earthtone) ....................... 1.200 
71 MB Oisk ........................................................ 495 BBU (MV10000) .............................................. 750 
MV4& 10 Memory 2MB ................................. 500 43276300 .................................................... 1.200 
MV4 & 10 Memory 4MB ............................... 2.450 0215 .......... .. ..................................................... 195 
MV4 & 10 Memory 8MB ............................... 4.400 0460 ................................................................ 300 
MV8000 Memory 2 MB .................................... 600 0410 ................................................................ 275 
6236 Subsystem ........................................... 4.750 0411 ............................................................... 350 
lAC 16 (RS 232) ........................................... 2.950 0211 ................................................................ 175 
lAC 16 4522 (RS 422) .................................. 1.200 6122 Brown Hardened ........................ ............. 700 

SYSGEN SPECIAL MV10000. NoMemory ............................. ............................... .. .... $11.950 

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

ALL EQUIPMENT SOLD IS WARRANTED FOR 30 DAYS 

12 ELKLAND ROAD, MELVillE, NY 11747 (516)491-1100 fax: (516)491-1559 
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on-line. To u CEO, you mu t bon-line, 
but you can tran fer file from the P to 
th MV (Bla t i built into th product.> 

5) Blast, th old standard. If you need 
to transfer files from computer to com
puter, Bla t will do it. BIa t support 
everything from PC to Apple to main
frame. 

6) Variolls X alld YII10delll protocols: 
Turbotran i available from Data Bank 
A ociate, Inc. TEX and ACK are MV
ba ed program providing emulation and 
file tran fers from the MY. They can al 0 

work in lave mode to allow file tran fer 
from a remote ite. On the PC you can u e 
any of the popular PC comm package 
like Cro talk, Procomm, and Boyan. 
Th re are al 0 many product available 
on bulletin board . The e are 100 Iy up
ported, but if you are a hacker, you can 
u ually get them working and ave your-
elf orne dollar . 

7) Compre sioll: WFFCA, ARC, and 
ZIP. If you will be tran ferring file, then 
you should use a compr ssion algorithm 
on the PC and the MY. Compre ion will 
d crea e the amount of data that you 
tran mit b tween 30 to 70 p rcent, de
pending on the type of file. Thi mean 
reducing your phone bill between 30 and 
70 percent. US&T Expre and Bla t-lJ 
have int grated file compre or built into 
the product. 

On-line terminal access sol utions 
Terlllinal with lIIodem for dial-lip or 

lea ed line: Any DC-compatible terminal 
will do, and you can pick up a 2400 baud 
modem for ju t over $100. Lea ed line 
are expensive, and are only justified if 
you are weighing the cost of putting an
other minicomputer in the remot location 
ver u terminal. The in tallation of the 
line will co t between $1,500 and $2,500, 
depending on the distance, and the 
monthly fee will be betwe n $500 and 
$1,200. The charge will vary dep nd
ing on whether the line are in- tate or 
AT&T long di tance line. 

PC with a modell/ and a terminal ell/lI
lator: Here all you need i a modem card 
for your PC or an external modem and a 
erial port on your Pc. Load up one of 

the terminal emulator de crib d in the 
previou ection and you're in bu ine . 
All of the terminal emulator vendor will 
be glad to help you with the etup. 

D:Drive doe exactly what it name 
de cribes. It create an MS-DOS compat-
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ible drive on the MV that can b manipu
lated from the Pc. A terminal emulator is 
includ d for on-line access and modem 
upport. Information generated on the 

MV can b acce ed by per onal com
puter application . 

Walkabout portable terminal with modem: 
The Walkabout wa de igned to upport 
DG, DEC, and IBM terminal emulation 
all in one box. The product i very light 
and portable and ha orne nic built-in 
feature like a notebook for text editing, a 
phonebook for toring d ial-up cript , a 
remind r facility, built-in 1200 or 2400 
baud modem, and rechargeable batt rie . 
Ju t r m mb r that thi i not a Pc. It i a 
portable terminal with a built-in modem. 
Thi i an excell nt product for people 
who travel or move around frequently 
and n d to acce MV applications. Call 
your local DC ale rep for more infor
mation. 

Selling the benefits 
Remote computing can be a tough con

c ptto ju tify becau e orne of its benefits 
ar intangible. However, ther are enough 
major tangible b nefits that give you the 
ammunition to get the ball rolling. Let' 
examin the e tangible benefits fir t: 

• A reduction in your phone charges if 
you u e the di tributed approach. Com
panies ave thou ands of dollars each 
month by eliminating on-line u age where 
it i not nece ary and reducing telephone 
tag and chit-chat between the field and 
home office per onnel. 
• Lower co t for po tage for mailing 
report and memo. Look at what your 
company i spending on mailings to the 
field , overnight mail, and UPS charges. If 
you' re not printing out a many reports 
at the hom office, you can get rid of that 
1200 lpm printer. 
• Fewer faxe going to the field . Faxe get 
the information there, but it starts out as 
paper, and ends up a paper. Why not 
keep it electronic? 

Some of the intangible benefits: 
• Your order will get proces d fa ter, 
and ales rep will get commi ion fa ter. 
• Faster flow of information through the 
organiza tion. 

Jim Lynch is the vice president of marketing 
at Ullified Soilltions and Technologies, Inc. 
He can be reached at 5 Airport Drive, Hope
dale, MA 01747; 508/478-8211 . 

FoClls 

• A reduction in the numb r of tep and 
time involved in a proce s. Instead of two 
weeks to turn around an order, do it in a 
day. You'll al 0 get paid fa ter. 
• More accurate, timely information, and 
a competitive advantage---another er
vice you can offer your customer . 

Final comments 

your elf and your company. G t the an
swers before you spend any money, or 
you may end up wasting your time and 
money on a olution that ju t do n' t work 
with your environment. Look at your 
business. Look at the steps involved in 
the proce s. Get pilot and loaners with 
oftware and hardware before you im

plement your companywide solution. 
Mo t important of all, keep it electronic! 6. 

FEATURE COMPARISONS OF 2.3GB· 8MM TAPE BACKUP UNITS 

DATA DATA MEGA CONTEMPORARY 
PLUS GENERAL TAPE CYBERNETICS 

List Price 8900 13995 8950 9995 

Price Includes Controller YES YES YES YES 

Rack Mountable YES NO YES YES 

Tabletop Enclosure YES YES YES YES 

Automatic CPU Sharing YES NO Manual NO 

Number of Shared CPU's 6 0 2 0 

Supports ANSI Labeled Tapes YES NO YES NO 

Runs DG DMTRELI YES NO NO NO 

Runs all Revs AOSIVS & VSII YES NO YES NO 

FEATURE COMPARISONS OF 1.3GB· 4MM TAPE BACKUP UNITS 

DATA DATA MEGA CONTEMPORARY 
PLUS GENERAL TAPE CYBERNETICS 

List Price 7600 Not Not Not 
Available Available Available 

Price Includes Controller YES 
Not Not Not 

Available Available Available 

Rack Mountable YES 
Not Not Not 

Available Available Available 

Tabletop Enclosure YES 
Not Not Not 

Available Available Available 

Automatic CPU Sharing YES 
Not Not Not 

Available Available Available 

Number of Shared CPU's 3 
Not Not Not 

Available Available Available 

Supports ANSI Labeled Tapes YES 
Not Not Not 

Available Available Available 

Runs DG DMTRELI YES 
Not Not Not 

Available Available Available 

Runs all Revs AOSIVS & VSII YES Not Not Not 
Available Available Available 

Circle 23 on reader service card. 
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The 9600 bps Question 
SYNOPSIS I 

International standards make 
9600 bps modems a safe bet. 

Deciding which modem is the "right" 
choice is still an open question. 

by Rainer McCown 
Special to Focus 

I remember thinking 20 years ago that 
it would be great to upgrade my commu
nications from a 110 baud teletype to a 
300 baud TI Silent Writer terminal. My 
bo s gave me the same arguments we get 
today: Why change what we know works? 
The other end doesn't have one, so why 
should we? They charge more for the 
high-speed line! You can't read that fast 

anyway! Most of the time is spent doing 
things other than sending files and so the 
extra speed is just wasted! You can't jus
tify the co t! 

eedless to ay, we eventually went to 
300 baud, then 1200 bps (bits per second), 
and now 2400 bps. ow I can buy what I 
want, but I still have these same argu
ments with my elf (the advantage is that 
I always win). 

The decision to buy 
If you are in the market for a new 

How do modems achieve high bit rates? 

he bandwidth of the telephone line is generally assumed to be 
between 300 to 3000 hertz. Full duplex operation means that 
data can be transferred in both directions simultaneously; this 
requires that one half of the bandwidth be devoted to each 
direction. The word modem comes from MOdulate DEModu
late. The thing that was modulated was a tone ent over the 
phone lines. 

Two tones are required to send a bit of information. A "one" bit is represented 
by one tone and a "zero" bit by a second. Thus, the four tones (two in each direc
tion) each have one quarter of the band width; this limit the band width to 
about 675 baud (3000-300=2700, 2700/4=675). 

To get more data throughput, we can encode multiple data bits into each 
"tone." In addition to the multiple tone encoding technique discussed in the 
main article, we can use different amplitudes for each tone. Thus we can encode 
two bits of information into each packet (or baud) by using four different states 
(two tones times two amplitudes). The early low-speed modems used tones to 
repre ent different states. 

Then it was discovered that using the phase change of the signal rather than 
frequency change was better because phase-locked loop (PLL) could be used to 
detect ignal change with more accuracy. The 9600 bps modems have 0 many 
predefined states (combinations of phases and amplitudes), that special circuit 
are used to recalibrate the modem on every state change. 

Another technique to achieve high bit rates is to use statistical principles to 
keep the overall error rate low. The acceptable data error rate puts limits on the 
bit packing den itie . By u ing error detection and correction techniques, the 
tran mi ion bit error rates can be allowed to ri e considerably, letting the error 
correction circuits hold the overall error rate down to acceptable levels. 6. 
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modem, now is a good time to buy a 9600 
bps model. The technology is rea onably 
ettled and international standard have 

been adopted. A modem purchased to
day will be u eful for many years to come. 
The" ettled technology" issue means that 
buying a 2400 bp modem now and buy
ing a 9600 bps modem "in a couple of 
years when the price comes down" is not 
economically justifiable. The price will 
not come down enough to compensate 
for the price of the lower modem pur
cha ed today. 

If you don't need a new modem, the 
deci ion to buy a 9600 bps modem is not 
a clear cut. In some cases, you can dem
on trate a co t advantage by showing that 
the reduction in long-distance charges will 
eventually pay for the new modem. Per
haps a 9600 bps modem would improve 
the impact of an on- ite or convention 
booth demon tration. The possibility of 
increa ed ale i a "gut feel" justifica
tion. If you have customer that dial into 
your sy tern or bu lletin board, then being 
able to mention your 9600 bps, auto
bauding modem could be worth it from 
the advertising potential. 

Once you decide to buy a new modem, 
how do you know which one is right for 
you? The purpo e of thi article i to shed 
light on the ubject by d fining the term 
and features as ociated with modem . 

Baud vs. bps 
The bp i the number of bits per sec

ond tran ferred between computer (it 
takes 8 bits to define on extended ASCII 
character). In high- peed modem , infor
mation i transferred in baud (packets of 
bit ). Baud refers to the number of time 
that information change, while bits per 
econd (bp ) is related to the total amount 

of information transferred. A baud is one 
information packet. 

For example, let' pretend that we need 
to end binary 111 (3 bits). The modem 
needs one of eight different tone to send 
three bits. The first tone is for the 000 bit 
combination; the econd tone is for the 
001 combination; the third tone is for the 
010 combination; the fourth tone i for 
the 011 combination; the fifth tone i for 
the 100 combination; the sixth tone is for 
the 101 combination; the eventh tone is 
for the 110 combination, and the eighth 
tone is for the 111 combination. 

Thu , the modem ends the eighth tone 
to repre ent the original 3 bits. That tone 
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is one baud. A modem might tran fer 
1800 bp , but run at 600 baud rate (1800 
/3 equal 600). The number of bps will be 
equal to or greater than the baud rate. 
(See the sidebar for a basic under tand
ing of how thi i done.) 

Data compression 
Y.32 i the international tandard proto

col definition for 9600 bps full dupl x 

5300 1.3GB 4mm 
OAT Subsystem 

5600 2.3GB Smm 
Digital Tape 
Subsystem 

modem a defined by the Con ultative 
Committee for International Telegraph 
and Telephone (CCITT). Besides the 
protocol standard , data compre ion and 
error correction technique are being stan
dardized. Microcom has been a leader in 
defining data compre ion and error cor
rection technique with different cla 
level 1 through 9. As the class number 
increa es, the definitions become more 

11111111111111111111111111111111111 

*ne~y ~e~tl ~t~r 
2750 Oregon Court M3 - Torrance, CA 90503 

(213) 618-2090 FAX (213) 618-8714 
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ophisticated and efficient. Each cla s i a 
sup rset of the lower classes. 

Microcom Network Protocol (M P) 
cla 5 ha become the de facto tandard 
for data compre sion and error correc
tion for most modem manufacturers. 
CCIlT ha entered the data compre sion 
and error correction standard arena with 
V42 and now V42bi . 

A benefit of data compression is that 
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the modem can adju t to variou data 
rates. It can talk to the computer at a rate 
different from the rate it talks to the phone 
line. Thi i becau e data compre ion 
between the modem will effectively vary 
the data rate to the computer depending 
on the com pre ion efficiency. For ex
ample, a 9600 bps modem can be con
nected to a Data General asynchronous 
port at 19,200 bps and talk to a u er at 

@Con/PC Plus • $149 • DESQview • $119 
\ . . Special price for both • $199 
~ . . . ~ 

Circle 37 on reader service card . 
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2400 bp . It is not n ce ary for the Data 
General computer to adjust to the caller's 
modem rate. On the down side, neither 
tran fer time e timate ba ed on the file 
ize nor the computer port rate are very 

meaningful. 

Bigger, hotter 
Several characteristic typify the 9600 

bps modem currently available. The 
footprints are slightly larger than those of 
their 1200 or 2400 bp cou in . The aver
age 9600 bp modem measures 1.5 to 2 
inche high, 7 to 8.5 inches wide, and 11 
to 12.5 inches deep. The cabling i done at 
the back, 0 extra room i required there. 
Built-in peakers keep you informed of 
the line tatus until the modem have 
connected. Front panel lights indicate 
line/modem statu. 

An external power tran former at the 
end of the power cord keeps much of the 
heat out of the modem it elf. The trend 
appear to be toward the external power 
supply, which in my opinion ha everal 
annoying characteristics. It can be so big 
that it block the other outlet on the same 
location, and it i alway on, drawing 
power even if the modem itself is turned 
off. (You can verify thi by noting that it 
tend to stay warm even if the device 
being powered i off.) 

Modems compared 
In a future article, I will compare and 

test 9600 bps modem from everal of the 
top manufacturer: the Multi Tech Multi 
Modem V32 with M P class 5 and tran -
fer rates of 9600/4800/2400/1200/300 
bps; the USRobotic Courier HST dual 
standard that combines the original HST 
protocol (used by many PC bulletin 
boards) with the V32 tandard; and the 
Microcom QX/V32c modem with M P 
cla s 9. Data types to be te ted will in
clude straight text, com pre sed text, ex
ecutable binary (program file ), and im
age data. I hope my experience with the e 
modem will hed ome light on the pleth
ora of product available. !:l 

(Copyright © 1990, by Rainer McCown.) 
Rainer McCown is president of Rhintek, Inc., 
a Data General system software lSV since 
1977. He has been heavily involved ill ill ter
connecting PCs and DG minis. He may be 
reached at P.O. Box 220, Columbia, MD 
21045; 301 /730-2575. 
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Hope in the mailbox 
SYNOPSIS 

Project HOPE, a Virginia-based 
health education organization, 

uses E-mail to reach staff in 
China and other countries in 

need oj medical training. 

PROdEOT 

IfDIII 
by Maggie Wolff Peterson 
Special to Focus 

Right now, in an office somewhere in 
the developing world, a clerk is compo -
ing a message critical to the operation of 
a multi-million dollar health education 
program being directed half a world 
away. 

The clerk sits down at his PC, executes 
a few uncomplicated commands and a 
message screen appears. He types his 
me sage, a request for review of his regu
lar, quarterly report. With a single key
stroke he appends the report, written in 
Wordperfect, to his message. Then he 
types "enter," and the machine automati
cally accesses the nearest X.25 data net
work, logs on, calls headquarters, trans
mits the message, checks for return mail, 
and hangs up. The process takes about 
two minutes. 

This clerk is not a computer wizard. 
He may have never touched a computer
or even a typewriter-before beginning 
work with Project HOPE (Health Oppor
tunities for People Everywhere), a non
profit international health education foun
dation ba ed in Virginia. 

But with US& T Express, software de
veloped for use on Data General hard
ware, the clerk can send electronic mail 
from his PC to the main computer at 
HOPE Center, Project HOPE's headquar
ter in the Shenandoah Valley. The 
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program's user-friendliness allows the 
clerk to use it with little more than train
ing by telephone. 

Quick, ea y, reliable communication 
are essential to Project HOPE. With pro
gram sites on five continents, and in 
nearly every time zone, HOPE has infor
mation to handle at every hour of the 
day. 

There are medical supplies to be or
dered, program changes to be approved, 
updates to be transmitted. A wait of 
weeks, or even days, would be wasteful 
to an individual program scheduled for 
only a year or two. 

"Typically, the people that use this in 
the field are secretaries and support 
people," said Mark Fuller, HOPE systems 
administrator. "Many times, English is 
not their primary language. Support is 
done on the telephone. Anything that's 
complex is difficult to support." 

Expense is another consideration. 
HOPE is known around the world as a 
cost-effective organization that spends 
about 90 percent of donated funds on 
services and very little on administration. 

Since 1958, Project HOPE has brought 
the world improved health through edu
cation. American physicians, nurses, and 
allied health personnel are sent to coun
tries that request HOPE's help. HOPE 
professionals teach advanced medical 
techniques to indigenous health person
nel, who then extend the improvements 
throughout their own health systems. 

From 1960 to 1974, Project HOPE was 
based on the S.S. HOPE, the world's first 
peace-time hospital ship. It was common 
during those years to see the HOPE fea
tured on television newscasts as she 
embarked with a cargo of medical per
sonnel for a destination eager for her arri
val. 

The seventies were a time of relocation 
and growth for HOPE. The ship was re
tired, programs became land-based and 
HOPE's reach around the world ex-

panded to a current ro ter of program 
sites in 20 countries. 

Today, HOPE's electronic mail network 
includes program site in Belize, Brazil, 
China, Costa Rica, Grenada, Guatemala, 
Honduras, and the United States. Con
nections to Swaziland, Indonesia, Poland, 
Portugal, Ecuador, and Soviet Armenia 
are planned. As HOPE's scope of work 

We have to go through 
multiple networks; from 
Armenia , you go through the 
Moscow network, IASNet. Then 
you reach multiple gateways to 
the rest of the world. 

- Mark FIII/er, HOPE 
systems admillistrator 

broadens, the need for expedient, reli
able, inexpensive communication in
creases. 

Before international electronic mail, 
HOPE communicated with program sites 
via telephone, telex, or mail. But telephone 
lines are not reliable in many of the coun
tries in which HOPE has programs. Inter
national mail service can take up to 10 
days. And telex communication can be
come muddied when messages are short
ened to reduce costs. 

Originally, HOPE's electronic mail sys
tem was based on using a PC running a 
terminal emulator, accessing data net
works via telephone, and typing messages 
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while connected long-di tance. Mes ag
ing co t of $600 to $700 per month per 
program site were typical. 

Beside expen e, unreliability was a 
constant problem. The routine failure of 
international telephone communications 
re ulted in many half-finished messages. 

ow, me ages are composed before 
telephone lines are accessed. According 
to Ernie Borgel, HOPE's director of infor
mation management services, connection 
time ha b en reduced by 80 to 90 per
cent, with consequent avings in costs 
and tran mi ion failures. According to 
Borgel, now it is nearly impossible for a 
ingle transmission to exceed $10, even 

for a long document. 
"You compo e your me sage, dial up 

and connect with the host, pick up any 
messages waiting for you and hang up," 
Borgel aid. "Your connection time be
comes data tran fer only." 

"Your answer comes back to your de k 
in minutes," said John Wilhelm, M.D., 
regional director of programs in Central 
America, South America, and the Carib
bean. 

Dr. Wilhelm was on-site program di
rector in Grenada in late 1986, when 
HOPE established an electronic mail link 
there. "It became an essential tool," he 
said. "It's appropriate to show advanced 
computer technology to our counterparts 
when our mission is ba ed on teaching 
them advanced methods of all sorts." 

At HOPE Center, US&T Express inte
grates with a CEO in-house mail system, 
allowing program administrators to check 
their international in-box without having 
to learn many new keyboard functions. 
Because the system can import files as 
they were originally formatted, it is easy 
for administrators to work jointly with 
site personnel thousands of miles away. 

"In China, they send a message during 
their daytime and it arrives at HOPE 
Center during our night," Fuller said. "We 
work on it while they sleep and they get 
their an wer when they come to work in 
the morning." 

US&T Express also makes it easy to 
convert electronic mail to paper with the 
touch of a print key. "A phone call is not 
as focused as thiS," said Dr. Wilhelm, who 
oversees programs in 12 countries. "You 
get a hard copy, so you can document 
what is said." 

Software developer Stan Gula created 
US&T Express in 1985 for an American 
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insurance company that needed to com
municate with it agent in the field . 
Equipped with laptop computers and 
modems, agents could send order and 
other information. In 1988, Gula formed 
his own company, Unified Solutions and 
Technologies, to market the product. At 
that time, US& T Expres was rewritten to 
improve its performance and marketabil
ity. Project HOPE was the first organiza
tion to use US&T Express internationally. 

The program is designed around the 
personal computer, Fuller said. "It uses 
the PC the way the PC keyboard i laid 
out. Everything is very intuitive." 

Three features that attracted Fuller to 
US&T Express are its ability to compre 
data for faster transmission, its 32-bit CRC 
that makes transmission "effectively er
ror-free," and its Zmodem protocol that 
"only ends back AKs," Fuller aid. "It 
assumes all the data is good." 

Zmodem is an especially effective 
protocol for international electronic mail. 
Typically, packet delays on international 
networks run 10 to 15 seconds. "If you 
want to turn it around (receive to trans
mit), you have to double that," Fuller said. 
"If you turn the line around after every 
block, your transmission time gets that 
long." 

The biggest challenge, Fuller said, ha 
been securing initial access to data net
works around the world. Each network 
requires a different sequence of com
mands that Fuller must learn, then pro
gram into US&T script processing lan
guage, where it is automatically repeated 
each time a transmission is made. Fuller 
uses a PC at HOPE Center to call each 
data network and work through the se
ries of commands necessary for transmis
sion. 

The connection to Armenia, on which 
work is now beginning, will be a special 
challenge. "I can't direct dial to Arme
nia," Fuller said. "It's not a public data 
network over there. We have to go 
through multiple networks; from Arme
nia, you go through the Moscow network, 
lAS et. Then you reach multiple gate
ways to the rest of the world." fj. 

Maggie Wolff Peterson is a writer and editor 
for Project HOPE, a nonprofit international 
health education foundation based in Virginia . 
She may be reached at Project HOPE, Mill
wood, VA 22646; 703/837-2100. 
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Pick two: 
good, fast, or cheap 

SYNOPSIS I The shortest path between two 
computers is not necessarily the 

cheapest. Controlling 
communications costs requires 

some compromise. 
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by Michael E. Marotta 
Special to Focus 

The key to efficient teleprocessing is to 
identify all of the costs and then control 
them. The old saw "time is money" means 
that talking to someone right now for 10 
minutes is better than exchanging notes 
over several days. However, it takes time 
to earn money and you can spend it faster 
than you make it. There is a limit to how 
valuable instant communication really is. 

Communication breakdown 
When you consider all of the factors 

that go into telecommunication, you real
ize that you have a rich array of opportu
nities to control costs. Hardware and soft
ware are only two factors and not neces
sarily the most important. 

It costs less to send data on Sunday 
night than Monday morning. Linking DC 
products across the MY line is more ef
fective than connecting a slew of ASCII 
devices, which in turn is cheaper than 
linking with an IBM mainframe. A trained 
operator is more effective than an un
skilled one. Automated transactions are 
better than manual monitoring. Com
pressed files cost less to transmit. 

Obviously, sending data at 1200 baud 
is generally more expensive than using 
9600 baud. However, if you are transmit
ting across the continent and there is a 
thunderstorm in Iowa, the 9600 baud 
transmission is more open to errors. The 
effective error rate depends on many fac
tors and there are several approaches to 
solving each problem. 

Your communication expenses may be 
driven by factors that are not inherent to 
long distance processing. Disk access is 
usually faster than 1200 baud, but it may 
not be if your system load is near maxi
mum. You can have phone lines waiting 

for data on a second-by-second ba is, 
eating into your telecommunication 
budget. 

Hardware 
Data General and its many upporting 

vendors sell the hardware you need for 
telecommunication. Selecting the right 
hardware depends on forecasting and 
balancing your present and future needs. 
Rich Tibbets is in charge of the MV / 15000 
used by the ew York City Council. He 
cho e lO-port multiplexors (muxes) be
cause he "wanted to stay small and flex
ible"; however, he has selected a 16-port 
mux for his next upgrade. He also relies 
on one 4-port mux. The smaller muxes 
cost less and carry fewer lines. A bigger 
mux costs more up front, but the per / Iine 
cost is lower. 

One of Tibbets' other considerations is 
that ew York's city government is lo
cated in three buildings. Until a new sky
scraper cut off their line of Sight, they had 
been using a microwave link. ow they 
lease four direct lines. 

New Yorle's city 
government Is located 

in three buildings. Until a new 
skyscraper cut on their 

line of sight, they had been 
using a microwave link. 

Using any kind of VOice-grade tele
phone line means using a modem. Today, 
you would be hard pressed to find a 300 
baud link. However, a broad range of 
devices, from 1200 to 19,200 baud, are in 
active use. The faster devices cost more. 
Larry Briggi rides herd on the MV ma
chines used by Webster and Sheffield, a 

ew York City law firm. To Briggi, ''The 
cost of a high speed modem pays for it
self with savings of volume." 

Such savings depend on high speed 
modems at both ends of a link. Typically, 
personal computers like the DG/ One run 
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at 1200 or 2400 baud, though 9600 baud 
modem are gaining acceptance, e pe
cially for the Dasher /386. This means that 
the highest possible baud rates are gener
ally effective for MY-level, peer-to-peer 
communication, and less so for DG/Ones 
connected as work tations to an MY host. 

Software 
Once your MY host machine is pro

grammed for asynchronou communica
tion ,almo t any software can be used on 
a DG/One or Dasher/386 to establish 
communication. Procomm and Telix are 
shareware products; Bitcom comes free 
with many brands of modems for per
sonal computers. Crosstalk is the best
known package for DG/One compatibles. 

one of these offers terminal emula
tion for Data General systems. If your 
MY is programmed to communicate in 
A 51-standard "flat ASCII," then all is 
fine. If, however, your MY expects to 
find a DG terminal at the other end, then 
your users need other software. 

Several packages provide Dasher emu
lation for non-DG personal computers. 
Burke Murray of Communications Re
search Group claims that Blast's asyn
chronous file transfer is the fastest and 
most error free. "You can call from a phone 
booth or a cellular phone," he says. He 
cites a user who dialed in to the Commu
nications Research MY machine in Baton 
Rouge from a roadside phone booth while 
visiting Unix Expo 89 in ew York. 

Providing automated tasking (espe
cially for untrained users) is one of the 
hidden costs associated with telecom
puting. Jon Lusk of Digital Dynamics 
points to the fact that their product, 
d:Drive, is transparent to most Dasher 
/386 software systems such as dBase and 
Magellan. "The user is not just an MY 
user who happens to have a Dasher /386 
on his desk. We designed d:Drive for the 
DG/One and Dasher/386 user." This 
means that if you know MS-DOS, you 
don't need to learn any new commands. 
You can write your automatic procedures 
in Basic, or batch, etc. 

Larry Briggi likes the fact that he can 
create "Blast macros that batch themselves 
every half hour or every hour to Wash
ington DC and Houston." This removes 
the need for training users. His routines 
"check for files to be sent, then autodial, 
and then verify file size, and then check 
for files to bring back and then log off ... 

FoCl/s 

Thi ha been a help to me," he ay, 
"becau e you can define a level of detail" 
for error checking. He notes that with a 
macro or script, u ers don't have to wait 
for prompts or menus. Briggi points out 
that his law firm relies on data bases such 
as Lexis where an improper logoff can 
cost up to five minutes extra everal time 
a day as the terminal sits idle, yet con
nected. 

File compression software relies on 
mathematical algorithms to identify and 
encode repetitious characters. Com
pre ed file are 30 percent to 60 percent 
smaller and so are cheaper to send and 
receive. Software for file compression is 
offered by several vendors. Brian Johnson 
note that his :WFFCA runs in stand
alone mode while Blast has file compres
sion as a built-in feature. John on points 
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out that if you are transmitting archival 
material ( uch a la t year' payroll fig
ure) you may never need to de
compress it. 

Say what? 
Error checking i critical to telecom

puting and, as always, there are many 
means for catching errors. The Cyclic 
R dundancy Check (CRC) is simply a 

means of asking the receiver to send the 
data back again. Xmodem protocol wa 
invented by hobbyi t Ward Chri ten on 
for personal computers running under 
the CP/M operating system. 

With the advent of MS-DOS and the 
industry standard DG / One, Xmodem 
became available for MV machines. There 
are other algorithms. Xmodem verifies 
128 bytes at a time; Ymodem work on 

FROM THE COMPANY 
THAT WROTE THE BOOK 
ON MANUFACTURING 
SOFTWARE 

The JAI Software Library" 

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

Built on a modular basis, the library allows 
you to mix and match as you choose to get a 
fully integrated system that's just right for 
you. And for people who want to customize, 
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You can expect immediate results like 
improved customer delivery, lower invest
ment, greater visability of operations, and 
improved financial controls. All conveniently 
provided by a company with over 18 years 
of hands-on experience. 

To learn more about our vast selection of 
Library programs, give us a call today. 
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256 byte . Thu , Ymodem passes good 
data faster, but more data must be re
tran mitted for every failure. Da her /386 
u er can also rely on Zmodem, Kermit, 
CompuserveB, and several others. While 
not available for the DG mainframes, 
these error-checking algorithms do meet 
the needs of DG microcomputer users 
who must connect with non-DG equip
ment. 

Error checking increases the front-end 
co t of telecomputing. Regardless of the 
algorithm, time is spent verifying each 
block of data . If you do not use error 
checking, you run the ri k of receiving 
wrong data or being stuck with u eless 
garbage. You can figure out that 1 braham 
%incoln was the z6th president of the 
Gnited Etates. Is your company willing 
to spend $1(5,yw3 for new UF*@d to be 
installed on Juny 12, 199#? 

People 
Training is always a hidden cost in any 

endeavor. Clearly, if your operation 
people understand the fundamentals of 
telecomputing, irregularities are easier to 
handle. A knowledgeable operator can 
take one look at a screen full of garbage 
and say "Your baud rate is wrong" or 
"You need eight bits with one stop bit 
and no parity." 

There is an upfront cost to this level of 
awareness, but consider the alternatives. 
You can be awakened in the middle of 
the night because the third shift has a 
problem or you can come in the next 
morning to discover that the data wasn' t 
sent (or received) because "It went fine 
for a while then something happened and 
it wouldn' t work and we tried it again 
but we didn' t know what was wrong." 

There is no reason to accept this kind 
of occurrence. Digital, binary, stored pro
gram computing is 40 years old. There 
should be nothing mysterious about it. 
The best problem you can have is igno
rance, because ignorance can be cured 
with training. Even if you rely on auto
mated transfers, you owe it to your or
ganization and your people to teach them 
how to understand error conditions and 
exceptions. 

Other costs 
Rich Tibbets points out that his tele

communication needs are part of a much 
larger picture and that the City of ew 
York is in a position to bargain for rates 
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based on volume. In fact, almost anyone 
is in a po ition to bargain for the co t of 
carrying a me age. 

The Bell operating companies and AT&T 
are but one alternative. Allnet Communi
cations provides long distance service 
with the help of Data General hardware. 
Other companies are also available. 

Playing the time zones also lets you 
trim telecommunication costs. Chicago is 
one hour behind ew York and an hour 
ahead of Denver. You get reduced rates 
when you call from Chicago at 7:45 a.m. 
to ew York where things are booming at 
8:45 a.m. Likewise, 5:15 p.m. central time 
is only 4:15 p.m. in the Rockies. You can 
rely on reduced rates in your zone and 
reach people who are still enjoying busi
ness hours a thousand miles away. Thus, 
you can transfer millions of characters of 
information in time for it to be used in the 
same business day. 

Computer hobbyists enjoy several net
works for sharing messages and programs. 
For instance, users of Fido- et Opus send 
and receive via local bulletin board sys
tems (BBSes). During the wee hours of the 
morning, BBS system operators exchange 
files . 

Often, files are sent only as far as neces
sary to give them an electronic push. Files 
move from BBS to BBS and in a few days, 
someone in Los Angeles gets a message 
from someone in Boston. It isn't fast, but it 
is cheap. 

This is not exactly the way most busi
nesses would handle matters. However, if 
your office in Atlanta is sending data to 
Chicago, Denver, and Seattle, it may not 
be necessary for Atlanta to do all the call
ing. Files can be passed from system to 
system in a few hours without spending 
as much money. The reduced cash expen
ditures are reflected in a variety of journal 
entries, including earned interest. 

The bottom line 
Pick two: good, fast, or cheap. You con

trol costs at the expense of quality and 
convenience. Unfortunately, it is possible 
to pay top dollar and not get full value for 
your money. Containing costs means 
evaluating your equipment and program
ming. 

Michael E. Marotta is a technical writer with 
a decade of experience on Data General and 
other equipment. He works ill 1I1an ufactu ring 
and business environments. 
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Hardware define the number of user 
you can serve at once and the rate at 
which they can send and receive data . 
Software define the error checking and 
the user interface. 

Training allows your people to deal 
with the failure of "automatic" systems 
and it increases their ability to offer crea
tive, cost-effective alternatives to your 
telecommunication needs. The shortest 

IN 
CASE OF 

EMERGENCY 

path between two computers is not nec
essarily the cheape t. 

If you attack the co t of telecomputing 
in a "value-added" or "quality" way, you 
can improve your po ition a few percent
age point a year. If you can trim 3 per
cent of your costs each year, you will cut 
them in half by the end of the decade. 
Even better, you can re-invest that money 
in improved service. 6. 

CALL 
FAST TRACK 
SYSTEMS, INC. 

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

Look at the facts; 

• Multiple hot sites for better 
geographic coverage 

• Fully equipped locations: Manhattan, 
Brooklyn NY, and Chicago 

• Largest bose of installed equipment, 
and most equipment per subscriber of 
any Data General disaster recovery 
firm 

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

• Data General VAR authorized to 
provide disaster recovery services 

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

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

• On-site inventory of hundreds of 
modems, multiplexors, and terminals 

• Private communications network 
available in most major U.S. cities 

• In-house Data General communications 
expertise ready to prov ide 
solutions to your networking needs 

Before disaster strikes, you need FAST TRACK SYSTEMS" 

(212) 422·9880 
Data General has qualified FAST TRACK SYSTEMS as a provider of DG / hot site 
services based on FAST TRACK having met criteria established by Data General. 

Frs 
FAST TRACK SYSTEMS, INC. 

61 Broadway New York, NY 10006 

FTS i. on independent company providing its di.o.ter recovery .ervice. for u.e" of e. Data General equipment. 

Circle 36 on reader service card. 
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Highway to help 

SYNOPSIS 
Centralized help desk software offers a range oj support 

services from one location. At Data General. one MIS group 
greatly improved its operations with Support Manager. 

by Winston Burgess 
Special to Focus 

patched. Support requests can range from 
traditional "trouble ticket" (hardware, 
software, communications, etc.) problems 
to requests for services, materials, or even 
per onnel. 

A the needs of non-technical users 
force software and hardware systems to 
become more complex, the cope and im
portance of support services is growing. 
One of these services is help desk, a 
centralized location where support re
quests can be ent, recorded, and dis-

Figure 1: Cali entry 

CEO Message: 
Acknowledgment 

Classification 
Information 

The expanding role of the help desk in 
all facets of a company's operations chal
lenges a help desk administrator's capaci
ties to keep track of, and follow through 
on, increasing numbers of help request . 

Call 
record 

created 

CEO Message: 
Assignment 

Resource 

Inlos data base 
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A. User phones In request to help desk. 
B. Information IS entered into Support Manager. 
C CalliS dispatched to resource 
D User receives acknowledgment message. 

To meet the e challenge efficiently, Data 
General's Information Management group 
(IMG) automated its We tboro CEO/ et
work Support help de k with Support 
Manager software. 

Constant evaluation 
The goal of a good MIS help desk sys

tem is to ensure timely and efficient olu
tions to calls it receives. Achieving this 
goal becomes more important as the 
number of calls being processed increases. 
Without ome automation, maintaining a 
help de k of this quality become ex
tremely difficult. 

Standards must be u ed when enter
ing, classifying, and assigning calls. There 
must be a reliable method to keep all con
cerned parties updated on the status of a 
call. Each step in the re olution of a call 
must be stored in a manner that allows 
for quick access and statistical analysis. 
Finally, the system must be able to grow 
and be modified to meet the needs of a 
changing company. 

The Support Manager system provides 
a comprehensive method to organize and 
run a help desk. The software queries 
users for all the information that's nece -
sary to classify and dispatch a call. Calls 
are logged, resource assigned, and users 
acknowledged through the CEO mail util
ity. 

A server process constantly examines 
the data base for unre olved calls and 
reassigns them using a method known as 
"call e calation." An Infos data ba e main
tains all call information. The same data 
base contains the information used to clas-
ify and a ign calls. Utili tie that main

tain, query, and generate report from thi 
data ba e are al 0 included. 

A big job 
The Westboro (MG CEO/ etwork 

Support help de k maintain a wide vari
ety of hardware and software for roughly 
8,000 u ers. The u er ba e is diver e, rang
ing from technical to clerical to manage-
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The advantage 
to our tape drive 

is writte across face. 

G 
t the tape backup tern that 

make it ea to find out the 
fact . Our CY-S200 ha a 2-line. 
40 column LCD option that 

give ou complete Latu information. 
In ea -to-r ad. pr ci e format. ou ee 
tran fer rate. command under execution. 
unu ed tap in m gab te . and th ECC 
rate indicating backup integrit. 0 
gu work ... ju t the fact . 

State-of-the-art hel/cal scan tech
nology. You get all the advantages of 
advanced helical scan technology. oper
ating peed of up to 15 Mb per minute. 
2.3/2.5 Gb of formatted capacity on a 
single Smm tape. major time sav-
ings from unattended backup. 
and tremendously 
reduced media and 

The industry's most 
advanced 8mm backup 

system. 

True "plug and play" compatibility with 

Alpha Micro DEC·HSC IBM AS/400 Plexus 
AlIos DEC Q-Bus Macinlosh Prime 
Apollo DECrurrA81 NCR Pyramid 
Arix DEC Unibus PC 3W", Sequenl 
AT&T Gould PC MS·OOS Sun 
Convergenl liP PC SCO Xenix Unisys 
Dala General IBM S-36(38 PC SCOUnix Wang 

... and more 

storage expense. All at an unsurpassed 
price/performance ratio. 

Total flexibility, total support. The 
CY-S200 can be configured to me tall 
our ite r quir ment . Choo e from 

tabletop or 19" rack mounting option . 
hard di k combination • and cable length 

up to SO feet. The 
CY-S200 ub y -
tern provide turn
k y olution for a 
wide arietyof y -
t m . uch a tru 
plug-and-pla 
compatibilit with 
direct interface to 
Pertec tandard 
9-track tape 
controll r . 

Circle lOon reader service card . 

nd nobody matche our upport. 
The CY-S200' full 12-month warranty 
includ unlimited technical upport. 
direct from our in-hou e engineering and 
technical upport group. 

Up to four 
CY-8200 drives can be mounted 

in our standard 19" rack. 

For full information on the CY-S200 
high- peed. high-capacity. Smm tape 
ub tern call u at (804) 873-0900. 

11830 Canon Boulevard 
ewport ew, Virginia 23606 

(804) 873-0900 
FAX (804) 873-8836 



rial taff. A complex network link to
geth r 40 CPUs scattered throughout a 
numb r of buildings within a 20 mile 
radiu of We tboro. The e y tem are 
primarily re pon ible for running the 
major administrative ta ks of the corpo
ration. 

The help de k is staffed from 7 a.m. 
until 6 p.m., five days a week. The help 
desk staff logs each of the 450 or so calls 
received per week. Mo t calls are reque ts 
for service or information, as opposed to 
problem re olution. The e are directed to 
upport taff (resource) in one of five 
pecialized groups responsible for prob

lem within their area of expertise. 
IMG' old y tem provided a data ba e 

into which help de k taff entered calls 
phon d in by u r . Call fell under a few 
generic categorie . There was no method 
to notify individuals of a call' tatu . 
Support per onnel queried the data ba e 
constantly for new calls. 

If a help de k staff member felt a call 
ne ded immediate attention, he or he 
notified the appropriate resource to fix 
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the call. The help de k taff would al 0 

examine the data base for resolved calls 
and notify the caller of the resolution. 
There was no call escalation. Periodically, 
the help de k ad mini trator browsed the 
data ba e for call that had not been re-
olved in a timely manner. If the adminis

trator believed the problem was being 
ignored or had been mi ed, he or he 
had to find the responsible person to find 
out what the problem was. 

The old system provided a limited ac
counting ability, but little else. 

Not so big a job 
After just two weeks of etup time and 

training, the IMG help de k ad mini tra
tor automated these processes using Sup
port Manger. The majority of thi time 
wa spent entering the information re
quired for call entry. Approximately 300 
call types and their corresponding rout
ing records and keywords were provided 
to the ad mini trator by the managers of 
each support group. These were entered 
initially. 

A call type cla sifie and determines 
e calation time for a call. Routing rec
ords are used to determine who will fix 
the call. Keywords further classify the call 
and provide support personnel with in
formation to resolve it. After the initial 
information had been entered and some 
hort training essions completed, the 

system wa ready to accept calls. 
Let's trace the path a typical call take 

through the Support Manager system 
from the time it is phoned in until its 
resolution (see Figure 1, page 24). 

User who require help or service from 
the IMG support taff u£ .lally initiate call 
by phoning in a request to the help desk. 
A member of the help de k taff, guided 
by Support Manager's call entry utility, 
queries the caller about the reque t. The 
Call Entry utility requires at least the u -
ername and ho t of the caller, the u er
name of the per on taking the call, th 
call type, one keyword, and a brief de
scription. 

IMG's help desk ad mini trator et the 
sy tem up to ask additional questions 

16-616 ~ ~Z¥bit' 

~I'e 
aff/Jedb(yJ.s ? 

\~~"""~_IIII!!!!PI 

~.t> ? 

1l'e ISS~~ • 
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uch a the mail top, con ole number, 
and line number of the caller. Call types 
and keywords can be indexed from an 
on-line Ii t maintained by Support Man
ag r. When the call type and keyword 
are entered, information may be displayed 
that will help resolve the call immedi
ately. The taff member pre e a func
tion key to enter the call and is ready to 
take another. 

A server process reads the call infor
mation to determine the call type and the 
originating ho t. Using this information 
as a key into the dispatch table, Support 
Manager initially assigns "Resource 1," a 
taff member named Li a (not her real 

name), to the call. The call information, 
including time stamp and the a signed 
re ource, is inserted into the data base. 

Support Manager send Li a a CEO 
message notifying her that she ha been 
a igned to the call. Finally, an acknowl
edgment containing call information and 
a reference number i generated and ent 
to the user who has the problem. 

After Li a fixe the problem, he clo es 

5. 

the call with the call re olution utility. 
She enters the call number, her name, a 
brief re olution de cription, and the time 
he re olved the call. The call record i 

then updated, time stamped, and marked 
"resolved." A resolution message is auto
matically generated and mailed to the u er 
who had the problem ( ee Figure 2, page 
28). 

Exceptions 
In the case where a call is not resolved, 

call escalation may occur. Support Man
ager periodically examines all the unre-
olved calls in the data base to determine 

if any of them need to be escalated. A 
call's priorities can be escalated three lev
els- medium, high, and urgent. Each pri
ority has a time interval defined in the 
call type record and as each interval is 
exceeded, the call is escalated to the cor
responding priority. 

Suppose Lisa did not resolve the call 
within the first e calation interval. The 
call will now be escalated as illustrated in 
the call escalation diagram. Support 

The Age Of Upgrndes 
R<.dI \i .. ( .... -l~\l.mIl.o('."'T" 

Manager reaSSigns the call to Resource 2 
and automatically update it with the new 
re ource and priority. Re ource 2 receive 
a CEO me age with the call assignment. 
Lisa receives a message sta ting the call 
has been reaSSigned. If desired, a man
ager or other per on can al 0 be notified 
of the e calation. 

Calls can also be re-routed . If Re ource 
1 determines it is a problem that i differ
ent than originally thought, she can 
change the call type to automa tically re
assign the call and notify the appropriate 
resource. 

Whenever any type of change-such 
as re-routing or call escalation- is made 
to the call record, all previous informa
tion i maintained. This provide a start
to-fim h record of how the call i re olved 
and by whom. 

Call can be entered remotely. Support 
Manager can read CEO messages con
taining the call information and log them 
into the system at the central site. The call 
is then processed in the normal way. This 
allows more ophisticated users the abil-

~. Data General Free Upgrade Guide: The cost effec
tive answer to greater computing 
power is to upgrade. Be in the know 
on all of Data General's upgrade 
products and options with our free 
Upgrade Guide! 

Complete Turnkey Solutions: We'll 
lead you through a complete spec
trum of upgrade opportunities. And 
we make on-site evaluations, perform 
cost-of-ownership analysis, offer a 
variety of purchasing programs, 
install your upgrade, and more! 

To be in the know on tough upgrade 
questions contact us today for your 
free Guide: 

Attn: Upgrade Product Line 
MS l-D, 4400 Computer Drive 
Westboro, MA 0158 0-0001 r------------------
I Name' ________________________ __ 

FoC/ls 

o Call your local Data General sales 
rep or VAR 

o Call the Upgrade Product Line 
508/870-1400 

o Mail the reply card above or 
the coupon 

Circle I 7 on reader service card. 

I Title' ________________________ _ 

I COmpany ____________ ~MSlDep'-t __ _ 

I Addre •• , ______________________ _ 

I I Clty __________ -"S' .... te---Zlp-p -------

I 
TeLl ('---__ ---''--______ --'''Ext. ______ _ 

(10:):\ , 
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Faster memory for 
MV15000s 

MV18000s 
MV20000s 

Expanding memory to 
improve system performance 
is a given. 

But we at 5CIP understand 
that faster throughput is what 
really counts today, so 
instead of stopping at 100% 
compatibility, we designed 
our innovative MV1520 
memory to drive your system 
at even a more productive 
pace. 

Taking advantage of 80 nsec 
DRAMs and faster logic we 
took a wait state (one clock) 
out of every read/ write chain. 
In addition another clock 
interval was eliminated from 
write commands when they 
are sequential to the same 
plane. 

50 take advantage of the 1-2 
wait state savings with our 
MV1520 - 16MB or 32MB 
memory. Also take advantage 
of our lower price and lifetime 
exchange warranty too. 

"The MV1520 ..... well worth a try" 

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

SCI P 
441 S. Beverly Dr. #2 
Beverly Hills, CA 90212 

Circle 52 on reader service card. 
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Figure 2: Call resolution 

CEO Message: 
Resolution 

User 

Originator's 
address 

Resource 
cali 

resolution 

Call 
record 
created 

Infos data base 

A. Resource 1 resolves the call. 
B. Resolution is entered into Support Manager. 
C. Call record is updated. 
D. User receives a resolution message. 

ity to circumvent the help desk entirely 
by directly entering the call from any host 
that has CEO mail access to the Support 
Manager host. 

The verdict 
With Support Manager, the IMG help 

de k administrator can check on-line the 
status of any call. He or she can manually 
escalate or re-route a call without leaving 
the desk or questioning each resource to 
find out how a call is progressing. Call 
type, routing records, keywords, and 
other system parameters can easily be 
changed. According to Data General's 
CEO/ etwork Support help de k Man
ager, John Provost, "I do a lot less walk
ing. [Support Managerllets me run the 
entire operation from my desk." 

One of the most important features of 
this system is its ability to generate re
ports from the data base. In addition to 
some generalized reports for basic ac
counting, Support Manager consolidates 
various pieces of information into one 
system. This allows a wide variety of 
cu tomized reports to be generated. 

For example, IMG' help desk admin
istrator was asked to produce a report 
covering the 10 mo t frequent problems 
and the time spent fixing them. This re-

28 

port wa generated in just a few hours 
using the CQCS report generator. Reports 
that reflect the productivity of the sup
port staff, or detect patterns of request 
and problem areas are also po sible. This 
information is extremely useful in plan
ning for hardware allocation, staffing, or 
u er training. 

Support Manager is clearly a success at 
IMG. It allows support personnel to con
centrate on fixing problems, rather than 
on help de k operations. The help desk 
administrator has instant acces to all the 
information. Call histories and their reso
lutions are categorized and stored in a 
single accessible data base. And as more 
calls are entered, the data ba e will be
come increasingly u eful. 

John Provost sums it up this way: 
"Support Manager is invaluable to me. I 
can now answer my boss's questions with 
exact figu res and report. I can concen
trate on improving the help desk instead 
of just maintaining it." D. 

Winston Burgess is a software engineer at 
Data General in the Software Prodllcts and 
Services Division, which specializes ill cus
tom and packaged application software for 
Data General users. For more information, 
call 1-508/898-4183. 
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Highly Available 

Want to turn your current ECLIPSE installa
tion into a more highly available one? You already 
have most of the components. Just connect your 
systems, disks, and tapes to our Message-Based 
Reliable Channel (MRC) and give your users 
the added confidence that their applications will 
be up and running when needed. 

The MRC provides on-line diagnostics, 
repair-under power, and component redundancy 
for greater database and applications availability. 

It also provides flexibility in sharing peripherals 
and in accommodating growth. 

Turn your very good installation into an even 
better one. Enhance its availability. For more 
information, call your sales representative or 
1-800-0ATAGEN. 

4. Data General 
3400 Computer Drive, Westboro, MA 01580 

Circle I 8 on reader service card. 



SYSTEM MANAGER'S LOG by Brian Johnson 

Big disk vs. little disk 
SYNOPSIS 

!.ryou don't know your average 
user costs, then your chances oj 

choosing the right size and number 
oj disks is near zero. Here's a step
by-step guide to fl!Juring these costs 

in terms oj accesses / second and 
megabytes. 

:BACK_TO_BASICS 
0, this is not another one of my con

tinuing diatribes against my least favor
ite computer language. 

I have thi problem. I have a very low 
thre hold of boredom. I figure that once 
I've written about a topic, I can leave it 
alone as long as nothing new surfaces to 
change what I wrote previously. As sev
eral readers have been kind enough to 
point out, there have been one or two 
new sub cribers to thi rag since I tarted 
writing these columns back in 1985. So 
for you old timer , I apologize in advance 
if thi look like a re-hash of old stuff. 

:DISKS 
Several time la t month I ran into us

ers with problem caused by the big di k 
vs. small disk dilemma, 0 it looks like 
it's time for a review of how to determine 
how many di k you need and what size 
they houJd be. 

If, like me, you're one of those people 
who keep little mottos posted above your 
desk amidst the Bizarro and Far Side car
toons, then add this one to your collec
tion: 

Disk unit ==(acces esl ec+MB) - $ 
U ers == $ - (acce es/sec + MB) 

Translated to English, the first line says a 
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disk unit provides a certain number of 
accesses per second and megabyte of 
space, but cost dollars. The second line 
says that running a program produces 
profit and consumes accesses per second 
and megabytes of space. 

We've hardly started and it's already 
time for a pop quiz. (See box on this 
page .... ) 

That's how the decision makers got 
where they are. They slice right through 
the performance issues and go straight 
for the be t-buy and lowest cost of own
er hip. Just like buying delivery trucks. 

From the system manager's point of 
view, the problem is completely differ
ent. We are charged with the responsibil
ity of making sure that a) there's enough 
di k space available to store all necessary 
files, and b) there are enough drives avail
able to provide enough accesse per sec
ond so that the users access rates do not 
result in any drive being more than about 
25-35 percent busy. 

I'll be using tho e 25-35 percent busy 
limits during the rest of this column. The 
reasoning behind these limits for on-line 
use has to do with queuing theory and 
was covered in more detail in my Jan 
/Feb '87 columns. To make a long story 
short, those columns show that the time 
it takes to do a disk access decreases line
arly with the busy percentage below 25-

35 percent busy, and increases exponen
tially above 25-35 percent busy. During 
batch loads, di k busy percentage of 100 
percent are OK; the rules for batch are 
different than the rules for on-line. For 
batch, the goal is to have all resources 
(CPU, memory, and disk I/O) saturate 
simultaneously. 

:STEP _BY_STEP 
Solving the problem of how many 

drives and how big they should be re
quires that we first apply some numbers 
to the two equivalences I cited above. 

:STEP _BY _STEP:SUPPLY 
Let's take the disk first. Figuring out 

the maximum number of accesses per 
second a drive can perform is relatively 
simple. There are two methods. One is to 
take the published average access time in 
milliseconds and divide it into 1,000 to 
get average accesses per second. Alterna
tively, you can fire up DISCO and use the 
average service time in milliseconds. 

I prefer the latter for three reasons. The 
published numbers are notoriously inac
curate for some drives, the published 
numbers assume single sector accesses 
(four are more typical), and the published 

Q: What criteria do most decision 
makers use when selecting disk drives 
for a computer system? 

Q: What effect does achieving 
minimum $ 1MB and maintenance 
costs have on performance? 

(allswers page 35) 

numbers assume an average seek distance 
of one third of the cylinders on the drive. 

Experience shows that the average seek 
distance under normal (25-35 percent 
busy) on-line loads is nearer to one sixth 
to one quarter of the cylinder count. You 
can verify this yourself by comparing the 
average seek distance reported by DISCO 
to the number of cylinders on your drive. 
Most drives have between 800 (Zebra, 
Kismet, Argus) and 1600 (RAMS) cylin-
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When you 're in the market for Data General equipment, call Data Investors to supply the 
equipment to meet your demands. As an international supplier of pre-owned equipment, 
we make it our policy to stock every possible model. We are constantly adding to our 
stoc~. Every machine is tested prior to shipment, and each one is guaranteed 
to be eligible for Data General maintenance. When you 're 
looking to buy or sell DG equipment, call the people who 
understand supply and demand. Call Data Investors. 

MEMORIES 
8890-0 16MB MVl20000/15000 ................. $10.500 
8990-C 8MB MV/20000115000 ....................... 5.800 
8871 8MB MVl4000/1 0000 ............................. 5.300 
8902 10MB MV17800 ..................................... .4.400 
8870 4MB MVl4000/10000 ............................. 2.700 
8765 2MB MVl4000/1 0000 ................................ 850 
8708 2MB MVl8000/6000 .................................. 700 
8754 512KB SI140 ............................................. 550 
8687 256KB SI140 ............................................. 300 
8387 256KB NOVAl4 ................ .......................... 300 
8656 256KB ECLIPSE ........................................ 295 
DESKTOP MOD 20 512KB .................................. 350 
DESKTOP MOD 10 512KB .................................. 450 

TERMINALS AND PRINTERS 
0-216. 0412. 0462 ......................................... CALL 
0-214. 0-215. 0-411 . 0-461 . D-470C ............ CALL 
0-210. 0-211 . 0-410. 0-460. USED ............... CALL 
4364600 BAND D.C. SIS .............................. $2.800 
4327 300 BAND D.C. SIS ................................ 1.900 
4373-A 890 LPM SIS ...................................... 3.500 
6215 180 CPS SERIAL .................................... 1.200 
4434 100CPS ..................................................... 600 
6190180 CPS LP-2 ........................................... 495 
6193 TP-2 BROWN ............................................ 650 
6262 DESKTOP COLOR CRT SIS ....................... 800 
4221 DESKTOP PRINT CONTROLLER .............. .400 
005-8096 D.C. PRINT CONTROLLER ................. 650 
OKIDATA PRINTERS NEW ............................... CALL 

DISK DRIVES & MAG TAPES 
6239 592MB ARGUS SIS .............................. $9.500 
6236 354MB ARGUS SIS ................................ 3.800 
6161147MB WINCHESTER SIS ..................... 1.900 
6160 73MB WINCHESTER SIS ....................... 1.150 
6122 277MB DISK SIS .................................... 1.000 
6061 192MB DISK SIS ....................................... 900 

6363 160MB ADD-ON MVl2000 ...................... 2.800 
6329 120MB ADD-ON MVl2000 ...................... 1.500 
6227-0 15MB SIS W/FLOPPY ......................... 1.050 
6100 25MB WINCHESTER WI1 .28 .................. 1.000 
63001600/6256 MAG TAPE SIS ................... 10.000 
6026 DUAL MAG TAPE SIS BROWN ............... 1.400 
6123 MICRO STREAMER BROWN .................. 1.900 
6270 DESKTOP CARTRIDGE TAPE .................... 850 
6125 STREAMER MAG TAPE SIS ...................... 700 

COMMUNICATIONS 
4532 ILC w/ACCESSORIES ............................ .$3.200 
4360 IAC-16 RS232 ........................................ 2.375 
4360-A IAC-16 RS422 .................................... 1,700 
4367 IAC-8 RS232 .......................................... 1.350 
4367-A IAC2-8 RS422 .................................... 1.400 
4380 ISC-2 ......................................................... 500 
4560 LAC-12 ................................................... 1.200 
4531 SYNC-2 MVl2000 ...................................... 600 
4342 ATI-16 ....................................................... 295 
4543-B MCP-1 ................................................ 1.900 
4340 AMI-8 ........................................................ 195 
4463ZT USAM-4 DESKTOP ................................ 450 

SYSTEMS & PROCESSORS 
8954-A MV/15000 MOD-10 8MB 

& EXP CHASSIS ....................................... $44.000 
8780 MVll 0000 ............................................... CALL 
8888 MV17800XP 4MB ................................. 13.500 
8790 MVl8000 MOD-28MB ............................ 6.800 
8936 MVl2000 5MB 
120MB DISK TAPE LAC 12 ........................... 4.900 

8760 MVl4000 2MB ........................................ 1.900 
8770 S/280 2MB WIBMC ................................ 4.900 
8678N S/140 254KB ....................................... 1.150 
8395N NOVA 4X 256B 16 SLOT ......................... 850 
DESKTOP MOD 10 384KB 15MB ....................... 850 
DESKTOP MOD 20 768KB 38MB .................... 1.800 

CALL FOR OTHER UNLISTED EQUIPMENT ON SALE 

Circle 1 9 on reader service card. 

SUPER SALE 
8954-A MVI1 5000 MOD-10 8MB & 
EXP CHASSIS ....................... $44,000 

8936 MVl2000 5MB 120MB 
DISK TAPE LAC 12 ................... 4,900 

4532 ILC w/ACCESSORIES ....... 3,200 

6236 354MB ARGUS SIS ......... 3,800 

8890-0 16MB 
MVl20000/15000 ................... 10,500 

4360 IAC16 RS 232 .................. 2,375 

0-411 NEW .................................. 475 

0-220 COLOR CRT ..................... 750 

DATA INVESTORS 
CORPORATION 
22 E. Lafayette Street 
Hackensack, NJ 07601 

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



Make the 
Connection! 

-AOSNS 
- Business BASIC 
-cacs 
- Educators 
- Federal 
-INFOS II 
-ICOBOL 
- Law Enforcement 
- Lions Gate 
- OASIS 
(Office Automation) 

- :PERFSIG 
(performance and 
capacity planning) 

- SIG/UX (Unix) 
- 5MBASIC 

Let the North American Data Generol 
Users Group (NADGUG) connect you with 
other Data Generol users who have a 
similor special interest and who want to 
shore information, ideas, problems, and 
solutions. No matter what the special 
interest is behind the group - equip
ment, systems or application softwore, 
major language, operoting system, indus
try type - the reason is the same: to 
work together to exchange ideas on how 
to get the best performance out of your DG 
system. 
listed above ore NADGUG's current special 
interest groups. If you ore interested in 
making the connection with one of these 
groups, or if you have an interest th~t 
needs a group, please contact NADGUG s 
RIG/SIG coordinator, Greg D. Goss, at 
1-800-USR-GRUP (512/345-5316 out
side U.s.) for further information. 
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ders. Con ult the applicable DC data heet 
or technical reference manual for the ex
act number. 

In the ca e of the Argu controller, 
there's a second reason why the pub
lished numb rs should be avoided; there' 
the small matter of a controller startup 
/shutdown overhead of about 5 ms a 0-

cia ted with i olated reque ts. And mo t 
reque tare i olated when th drive i 
only 25-35 percent bu y, a i the ca e 
under on-line usage. 

Figuring out how much pace i avail
able on a di k i relativelyea y-tak the 
nominal size of the drive in megabyte 
and multiply it by 0.75. The primary rea
son for limiting the amount of space used 
on a di k to 75 percent of the available 
space has little to do with p rformance; 
it's actually more of a ystem manage
ment is ue. A the drive exceed 75 per
cent full , the probability of the dreaded 
"in ufficient contiguous block " error 
ri e exponentially. 

It' al 0 true that full di k drive have 
longer average access time than empty 
drives, but if we took that rea oning to its 
logical extreme, then the optimum olu
tion would be an infinite number of nearly 
empty drives. That' clearly crazy. It 
make much more sen e to keep the drive 
comfortably full and imply buy enough 
drive to provide the needed average 
number of acce e per econd. 

:STEP _BY_STEP:DEMAND 
Each u er i re pon ible for owning or 

sharing orne number of megabytes of 
disk, and each u r cau e orne number 
of acces es per condo So how do we 
mea ure them? 

Well, first let' get the matter of the 
main u er out of the way. "Who' the 
main user?" you ask. Easy-the operat
ing sy tern. Play it afe and allocate at 
lea tone di k ju t for the operating y
tern. Generally, thi rule of thumb hould 
only be violated for tiny ystems involv
ing a handful of u er . A handful i cer
tainly less than 10, and more commonly, 
less than five. 

I aid "at lea tone di k" becau e at 
high PID counts it's ntirely po ible for 
the traffic to the immovable root, PER, 
PROC, PAGE, and SWAP directori to 
consume all the available acce e per 

cond on the y tern disk. Everything 
el e, and I do mean everythillg el e, will 
need to be on one or more other drive . In 

34 

general terms (your mileage may vary), a 
dedicated minimal system disk is de rig
ueur at PID counts above about 300 to 
400. 

Megabyte i the easier of the two disk 
re ources, 0 let's do that first. You usu
ally know in general term the ize of the 
y tern oftware, the data ba es, and the 

u er directories. If not, get orne advic 
on the system oftware ize from DG and 
e timate the other two. Once you've got 
the size, the matter of computing av r
age m gabyte per u r involve plug
ging the value into thi formula: 

Di k MB = ( ystem MB + (data ba e MB + 
user MB) / u er )/0.75) 

ow, to quot th Qu en' ubject , 
"On to th sticky bit." How do we gue ti
mate av rage acce e p r econd per 
u er? 

Unfortunately, AOS/ VS [II] doe a 
pretty di mal job of attributing phy ical 
di k acce e to individual proce e. For 
example, you can do "F / AS/ S #" all day 
long, with nary a ingle I/O charged to 
your proce . Also complicating the prob
lem is the way that AOS/VS [II) charge 
processe for the hared page I/ O u ed 
by mo t data ba e software. It charge the 
proce s as if the I/ O wa a page fault. 

The only alt rnative for u i to ignore 
the per-proce tati tic and in tead cal
culate average per u er acce rate from 
the raw u er count and raw average di k 
acce rates. 

The raw u er count is obtained by sim
ply counting the number of active u ers, 
i.e. the ones who e fingertips are in close 
proximity to their keyboards. 

The average di k access rate for each 
di k unit can be determined by recording 
the total di k acce e for each unit at th 
tart and end of a typical hour, comput

ing the difference, and dividing it by 3600 
( ec / hr) to get average acces e per ec
ond. 

Dividing average user count into total 
average acce ses per econd giv aver
age acce e per second per u er. 

Trying to pin down the average acc 
rate p r u r for pecific files or data ba es 
is a little more difficult, unless the file or 
data ba e occupi one or more di k all 
by it elf. If it doe, then the determina
tion i relatively imple. 

:CAVEAT 
Mea ures of per-u er acce rate 
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hould only b done when the y tem is 
running with all re ource blow atura
tion, m aning at least 15 percent idle CPU, 
with disks less than 25-35 percent bu y, 
and not in a tate of memory contention. 
The rea on for thi i that when satura
tion is reached, the operating sy tem kicks 
in and tart making trade-offs to allevi
ate hortage . For example, a memory 
hortage cau e I/O due to paging and 

lor wapping. A CPU shortage causes 
extra cheduling overhead. Overly bu y 
disk have different average acces times 
becau e a the busy percentage ri e above 
35 percent, the average eek di tance tarts 
upward toward one third the total cylin
der count. 

:CASE_STUDY 
Let's assume that you've got a medium

ized sy tem where each user ha a col
lection of private files and you've also 
got a singl large global data base. 

You've done the nece sary measure
ment for your y tem and determined 
the following. 

Users 
Average u er count: 
-150 (-50 system PID plus -100 u er 
PID ) 
Average space 
Average u er file : 
-300MB (excluding the global data ba e) 
Global data ba e: 
-900MB (including differ ntial volume !) 
Average access load 
U er file: -0.2 acc/ ec/u er 
Global data base: -0.5 acc/ ec/user 
Average access capability (assuming 35% 
busy) 
354 MBArgu : 
- 12acc/sec«1000/-30m )*0.35) 
234 MBCSS: 
-14 acc/ ec (OOOO/-25ms)*0.35) 
500MB RAMS: 
-22 acc/ ec(OOOO/ -16m )*0.35) 

I've u ed the old low 234 MB ver ion 
of the CSS disk becau e I'm overdue on 
thi column and it wa the only data heet 
I could find . It's not important; it's the 
technique that's important here, not the 
pecific numbers. 

Fir t of all, we'll need one mall sy tem 
disk; omething in the range of 200 to 300 
MB. As a fir t cut, we' ll try putting on all 
the y tern software, including CEO, 
compiler, UTIlities, and the immovable 
tuff. If we can't achieve 25 percent busy 
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or less, then we'll move stuff off to other 
under-busy drives one at a time until 25 
percent busy or Ie i achieved . 

For the u er file , the total access rate is 
30 accesses/sec (0.2 x 150). If we use 354 
MB Argus disks, we' ll need 30/12=3 disks 
to handle theacce es/sec, but they'll only 
be 38 percent full (300/(3 x 354 x 0.75). If 
we use 234 MB CSS disks, we' ll need 
30/14, or three disks to handle the ac
cesses/sec, and they'll be 56 percent full 
(300/(3 x 234 x 0.75». If we u e 500 MB 
RAMS disks, we' ll only need 30/22=2 
di ks to handle the accesses/sec, and 
they' ll be 40 percent full (300/(2 x 500 x 
0.75». 

For the global data ba e, the total ac
ce rate i 75 acce e / ec (0.5 x 150). If 
we use 354 MB Argus disks, we' ll need 
75/12, or even disk to handle the ac
cesses/sec, and they' ll be 48 percent full 
(900/(7 x 354 x 0.75». If we use 234 MB 
CSS disks, we' ll only need 75/14, or six 
di k to handle the accesses/sec, but 
they'll be 85 percent full «900/(6 x 234 x 
0.75», so we' ll actually need seven disks 
to get down to 73 percent full, and that' 
cutting it close (remember, we' re estimat
ing here) . If we use 500 MB RAMS disks, 
we' ll only need 75/22, or four disks to 
handle the acces es/ sec, and they' ll be 60 
percent full «900/(4 x 500 x 0.75». 

The number of volumes to use for the 
global data ba e i simply the number of 
disk unit; even for the Argus and CSS 
disks and four for the RAMS disks. 

ow that we know the number of each 
type of disk required, we can plug the 
cost and maintenance figures into a 
spreadsheet and see which option makes 
the most financial sense. 

A you can see, disks above 500 MB 
would be a disaster for this system. The 
temptation would be to use the extra 
empty space. In the process, we would 
exceed the access/ ec limits, the disk busy 
percentages would ri e, and re ponse time 
would go down the toilet exponentially. 

:RULES_OF_THUMB 
Who should buy those huge di k drives 

with nice low $/MB numbers? Huge 
drives only make sen e for a) large data 
bases with low acce s rates, or b) large 
quantities of rotating archive files (e.g., 
history files). 

Who hould buy tho e small disk drives 
with terrible $/MB numbers? Small drives 
make perfect sense for a) individual vol-
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umes of large high-activity data ba e , b) 
mall high-activity data bases, c) high 

activity users, or d) system disks. 
When should data ba e be broken into 

multiple volume and/or have their in
dex and data base volumes on separate 
drives? When the total physical acce s 
rate to the index and data ba e portions 
exceeds the number of accesse per sec
ond that its disk unit i capable of. In this 
case, the data base and index should be 
broken up into size appropriate for the 
disk involved (don't forget to take the 75 
percent limit and differential volume 
space requirement into account), and 
leave lot of expan ion pace in the last 
volume . 

A: Minimum $ 1MB and minimum 
maintenance costs. 

A: It's usually inversely proportional 
to the probability of aChieving good 
response time. 

If you don' t even have a rough idea of 
your average u er cost in terms of ac
ce se / econd and megabyte , then your 
chance of getting your disk situation 
right are near zero. 

:SURVEY 
Recently, a caller to the ADGUG BBS 

expre ed the opinion that my discussion 
of the Sleaze Tour held at each year's 
national conference wa an inappropri
ate topic for this magazine. If you agree, 
plea e let me know by phone, fax, or mail. 
If more than a handful of people agree 
then I' ll apologize and try to clean up my 
act. If not, stay tun d for a report on the 
initial Seattle scouting reports. tl 

BI is the Presidellt of B.J. IIlC., a Sail Fran
cisco based consultancy specializing in sys
tem auditing, systel11 management, and per
formance analysis. :SYSMGR is a division of 
B.J. Inc. BJ can be reached at 109 Minna St., 
Su ite 215, Sail Fransisco, CA 94105, 415 
/550-1444 (voice) or 415/550-1072 (fax). The 
:SYSMGR bulletill board nllmber is 415 
/391-6531 (300/1200/2400 with optional 
MNP class 4, CHAR/605X/CHARLEN=8 
/PARlTY=NONE/AUTOBAUD) or415/ 550-
1454 (voice). 
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Keep your business up with a Data General UPS. 
Data General's Uninterruptible Power Supplies 

(UPS) provide maximum protection from power 
problems like blackouts, brownouts, spikes, and 
surges. Protection that's critical no matter what 
business you're in, from banking and healthcare, 
to legal and retail. 

The comprehensive UPS line supports all 
Data General systems. And it has features which 
were designed by the same people who brought 
you the AViiON'" and ECLIPSE' MV/Families. 

The UPS line (350VA to 125KVA) fully comple
ments your computer system's internal power 

supply. And your UPS is installed and serviced by 
the same field engineer who services your entire 
computer system. 

Rnd out how Data General's family of UPS prod
ucts can keep your business up, even when your 

power is down. Call 1-800-343-8842, 
ext. 37 for your free 32-page Environ
mental Products Guide. 

~. Data General 
3400 Computer Drive, Westboro, MA 01580 

Circle I 5 on reader service card. 
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(REEN TEST by Tim Boyer 

Unrestricted Axis 

SYNOPSIS I 
"Tweaked" code, intelligence, and 

special options make Wild Hare's 
product a winner in the compiler 

sweepstakes. 

A few months ago, I reviewed a couple 
of ICobol compatible (and not so compat
ible) compilers. This month, I looked at 
another-the Axis compiler from Wild 
Hare Computer Systems. 

How compatible is it? How's this-you 
can move your program to a PC, compile 
it without any changes, move the .PD and 
.00 back to the mini-and it will run 
under DG's ICobol runtime system. ow 
that's compatibility! 

The Axis compiler was developed for 
users of Wild Hare's Choice! runtime 
system. Choice! runs ICobol code under 
MS-DOS, OS/2, Macintosh, Unix, VMS, 
and many other operating systems. Axis 
will compile to either ICobol 1.5, 1.3, or 
even rcos 4.5 object files, depending on 
switches specified. For users of Choice!, 
there are language extensions unavailable 
to those of us running vanilla ICobol. The 
screen section includes constructs like 

COLOR IS (foreground color) 0 (back
ground color), BRlGHT-O ,U DER
LINE-O ,and REVERSE-O . 

The first thing that I noticed about the 
compiler was its speed. I tried compiling 
a rather long (4,500 lines) program to see 
how long it would take, and went off to 
do something else. I shouldn't have both
ered-the compiler finished in 14 seconds, 
at over 19,500 lines per minute. In fact, 
the compiler doesn't list compile speed 
in lines per minute-it's displayed in 
thousands of lines per minute. My MV 
/8000 compiled the same program in 4:16, 
for a little over 1,000 lines/minute, with 
nobody else on it. Impressive. At the speed 
that this code runs, it's actually faster to 
compile on the PC and Blast the code up 
than it is to compile on the MV. 

Just for the heck of it, r decided to run 
benchmarks. I didn't expect to find any 
differences-after all, the same source 
running on the same machine ought to 
give the same time, right? ot in this 
case-in certain operations, Axis was up 
to 20 percent faster. Apparently, they've 
done some code tweaking. A simple 
DIVIDE A BY B GIVING C, for example, 
is seven instructions in ICobol, but only 
five in Axis. It's not going to make a tre
mendous difference in your execution 
speeds, since 100,000 divides took 2:58 
instead of 3:42-but every bit helps. 

Axis was obviously designed with 
cross-development in mind. In addition 
to the fact that it doesn't require starting 
in the right Cobol areas (one of my big
gest gripes about RMCobol and Micro 
Focus), the program is intelligent enough 
to handle long names in the copy state
ments. 

If your source has a statement like 
"COPY OERECEVNGS.sL," you'll have 
problems with most PC Cobol compilers. 
The copy filename on the PC, in order to 
comply with MS-OOS's 8-character limit, 
is going to be OERECEV .sL, and the 
compiler won't find it. ot Axis-it as-
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umed that when it matched the first eight 
letters and the extension that it found the 
file I wanted, and compiled without a 
hitch. 

In addition, it's possible to set up a 
logical name translation file. This is just a 
text file that tells Axis that when it runs 
into, ay, EMPLOYEEFL. X, it should 
look under C:\TIM\EMPLOY. X. I just 
know that no one out there is hard-coding 
disk or directory names into their file
names, but should such a miscreant exist, 
it' po sible to tell the translator to change, 
say, every occurrence of :DEO to 
D:\FILES. 

Like mo t (if not all) compilers avail
able for the PC, Axis will accept both 
lower and upper ca e letters. I program 
in Turbo Pascal on the PC, and it's amaz
ing how much more readable a program 
is when it uses lower case. If you've ever 
logged on to a bulletin board, one of the 
more annoying denizens is the person 
who insi ts on TYPI G EVERYTHI G 
I CAPITAL LETTERS. It looks like 
you're being shouted at. 

Programs are the ame way, and I find 
a day of looking at a Turbo Pascal pro
gram much less stre stul than a day look
ing at ICobol. This just couldn't be a hard 
change for the ICobol folks to imple
ment-they must have done it for Unix 
already, and I'd like to see it ported over 
to the MV world. 

In the meantime, Axi includes a com
piler switch, / uppercase, that allows only 
upper case symbol name and keywords, 
so that your source program may be safely 
moved back to the MY. I just wish a switch 
wasn't nece sary. 

The Axis command line uses VS-type 
minimally unique switches, so that you 
don't have to type / uppercase; /u or any 
combination in between is sufficient. It is 
also possible to have text files that con
tain command-line arguments. If you 
named your text file OPTIO S, the file 
would look like this: 

! Axis command file 
! 
Istatistics/symbols/nocolor 
! 

and the command line would be AXIS 
OOPTIO S <filename>. Command files 
can be nested up to five levels deep, so 
that OPTIO S could contain another file 
specifying which programs to compile, 
and so on. 
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vs. 

Satisfied with your system performance? 

Data General's Systems Evaluation and Performance Analysis 
Center (SEPAC) can help you get even faster MV/Family 
performance. SEPAC offers a full range of performance analysis, 
tuning, and capacity analysis software and services. For more 
information, call SEPAC 
Marketing at (404) 448-6072. 
Or circle 1 on the reader 
service card. 

~., Data General 
SEPAC 
3617 Parkway Lane 
Royal Peachtree Corners 

orcross, GA 30092 

Circle 1 on reader service card . 

"ARC works beautiful. It is user friendly and totally 
compatible . .. DG 10 PC and PC 10 DG" 

- Bill Smith, AMI 

ARC is Approved by the Creators of ARC for the PCI 

The package includes: 1 year software subscription and hotline supportl 
• Already has a large existing base of users 
• Automatic upgrades 
• Can be used for configuration management, and on-line libraries 
• VAST reductions in disk space 
• Tremendous saving in file transmission and employee's time. 

I' '11' '1IAi2001ocenturYB,vd.,suite104 See us at Germantown, Maryland 20874 booth #228 A 

(301) 540·5562 or FAX (301) 540·8105 
Data Bank Associates. Inc. 

ARC la • reglatere<l tradem.rk 01 Syatem Enh.ncement AaaoclatH 

Circle 14 on reader service card . 



SCREEN TEST ___________________ _ 

In addition to the normal ICobol com
mand-line option , Axi contains orne 
extra options. Some are useful only in 
certain environments. The I copycase 
switch, for example, tells Axi that if a 
certain copy file isn't found, search the 
disk for the same name in the opposite 
case-something u eful only in Unix. An 
option that I found useful is the 
I copypath=<pathlist> option, which tells 

Axis to search in another directory for the 
copyfiles. Continuing this a little further, 
why not a l object=<pathlist> switch that 
would put the .DD and .PD into another 
directory? 

The Imake switch is useful for those of 
us who are absent-minded, and can' t 
remember if we did that last compile or 
not- it compiles the source only if it has 
a TLM later than the existing object files. 
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The Sun Never Sets on ... 

GUARDIAN 
The AOS/VS Profile & Access 
Control System now installed 
worldwide in: 

Banking 
Warehousing 
Defense 
Insurance 

Education 
Energy 
F ed/State/Local/Gov't 
Investments 

ACCESS CONTROL & INTERNAL SECURITY 
• Automatic Password Control 
• Control access by time with Automatic Log Off 
• Control access by group 
• Restrict access by console 
• XODIAC Support 
• Batch creation of profiles 
• Detailed Management Reports 
• 500,000 easy to remember password phrases 
• Set 61 User Privileges with one screen & window 

DataLynx . 6659 Convoy Cl. • San Diego, CA 92111 • (619) 560-8112 

Le Software Man· Box 545 ' London N78DF U.K. ' 01-809-2762 

Mini.Computer Sys . 411 Hawthorn Rd . • S. Caulfield 3162, 
Australia ' 03-528-2711 

Circle 20 on reader service card . 

The I symbols switch is similar to the 
ICobol IX switch, which produces a cross
reference listing. With Axis, however, all 
unreferenced symbols are marked with 
an asterisk. Using this listing, you can 
quickly find any data names that aren' t 
being used. A useful addition would be 
to flag unreferenced paragraphs. Of 
course, then you'd have to go back and 
flag data names that are only referenced 
in unreferenced paragraphs, and ... well, 
this is getting recursive, so I' ll stop now. 

Getting rid of unreferenced data names 
and paragraphs is an exerci e that I used 
to perform diligently in the ICOS days, 
when every byte counted. I, like a lot of 
other programmers, have gotten a bit 
sloppy of late. Axis helps a little in this 
regard, because the compiler doesn' t re
serve space for unreferenced variables. I 
tried a simple program that had a line 
like this: 

03 A OCCURS 100 TIMES PIC X(200) . 

and never referred to it in the procedures. 
ICobol compiled the .00 to 20,026 bytes, 
while the size under Axis was 44 bytes. 
Of course, if you' re setting up 20K arrays 
that you don' t use, you need more help 
than this column can give you- but it's 
nice not to have to worry about it. 

I have an early version of Axis. The 
documentation is skimpy, even by DC 
standards. The whole manual is 35 pages 
long, including 4 appendices. Wild Hare's 
intent is obvious, since a line on the first 
page states that "The compiler follows 
the source guidelines contained in the 
appropriate Data General Interactive 
Cobol manuals." Hint, hint. The compiler 
diagnostics page consists of the notation 
"<to be provided later>." There is no 
debugger included, although the last 
page, titled "Things to be added," shows 
a debug switch- so I assume that one is 
coming. One hopes that it in no way, 
shape, or form resembles ICobol's "de
bugger." 

As in any early release, there are prob
lems- most of which are easily cor
rectable. Although the code is ICoboll.50 
compatible, including the new ACCEPT 
... FROM ENVIRO ME T constructs, 
somehow the WRITE IMMEDIATE verb 
was left out, and generates a compiler 
error. Axis also won' t work with any 
Screen Demon calls, although the rou
tines called from the hot keys (mail, call 
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____________________ SCREEN TEST 

CLI, etc.) work perfectly. 
This aside, Axis is an excellent com

piler, and it's only going to get better. 
There have been many inquiries on the 

ADGUG bulletin board about what to 
get for a cheap ICobol development sys
tem. The answers range from a Falcon 
board to a Desktop to an 5/140. Here, fi
nally, is a real answer. With Axis and an 
inexpensive file transfer program (Tex on 
the MY and Pereline on the PC pop im
mediately to mind), you can do all of 
your ICobol development on an inexpen
sive Pc, and port the code wherever you 
like. For those of you running Choice!, 
M5/ICobol, or IChost, you can now de
velop and compile the programs on the 
PC, instead of needing a DG machine 
just to do compiles. This is a product the 
ICobol community has been waiting for 
ever since the announcement of M5 
/ICobol. 

I was going to put a list of machines 
that Axis runs on here, along with prices. 
This turns out to be physically impossi
ble. Suffice it to say that the product list 
runs to 10 full pages, going from Altos to 
Wicat and everything in between-even 
versions for AOS and A05/V5. As far as 
I can tell, the only thing missing is a 
Commodore 64, and when Wild Hare 
reads this they'll probably try to port a 
version. Pricing runs from $1,000 to 
$17,000, depending on what you're run
ning it on. For more information, contact 
Wild Hare Computer Systems at 303 
/442-0324, or fax them at 303/440-7916. 

Odds and ends department 
Finally got a modem hooked up to our 

MY-a U.s. Robotics HST. We've got to 
dial into our bank twice a day to get de
posit info, and I thought it would be easy 
to set up some type of automated appli
cation. All I needed to do was dial the 
bank, send a password and account 
number, and capture the displayed re
sults. Since it was to be done the same 
time each day, I'd just have the routine 
batch itself, and the whole process would 
be automatic. But first, I needed MY 
communications with a script language. 

Tim Boyer is EDP Manager at Denman Tire 
Corporation. He may be reached at P.O. Box 
951, Warren, OH 44482, 216/898-2711 or on 
the NADGUG bulletin board at 415/924-
3652. 

Focus 

It turns out that there are only two such 
packages that I can find-Blast and Tex. 
Blast won't work. According to CRG's 
tech support, you can't capture to disk in 
no-display mode. So much for the expen
sive program-I tried the shareware pro
gram next. Tex is working just fine. Thank 
you, David Down! Now, all of you people 
out there who are using Tex and haven't 
sent in your $45, do it now and give David 

WITH 
DATA GENERAL'S 
MV/4000 
WHENVOU'RE 
OUT OF MEMORY, 
YOU'RE OUT OF 
LUCK. 

a motivation for putting GOTO and IF
THEN-ELSE into the script language. 

As promised-the PC of the month was 
a Memory Ma ters 386/25, with a 25 m 
disk. 

Gripe of the month 
Why don't companies put their tele

phone numbers in their documentation? 
/)" 

\5 rS UNTIL NOW. 
,.) c-; JJ (",;:;;:-.,- Now you can run today's 
('" ~ .' ' most complex 

applications on your 
j ,.. MV /4000 -- including 
'a--- AOS/VS II, Oracle 

RDBMS, and CEO 
rev.3 -- without 

getting bogged down 
by the 8MB memory 

limitation. Dataram's 
DR-4000U memory 

expansion kit lets 
you expand to 16MB. 

You'll fmd the DR-
4000U reasonably priced compared to the MV /7800, MV / 

15000, and MV/18000. Our three-board set lists for 
$12,500. And if you trade in your DG boards, we'll knock 

that price down by $1,000. 

The DR-4000U is quality built and tested. And to insure 
your investment, we back the DR-4000U with a LIFETIME 

WARRANTY and the EXPRESS SPARES PROGRAM. 

Don't run out of luck with your MV /4000. Call Dataram 
today for the memory power you need. 

l.mPJ,tJL~1 
P.O. Box 7528, Princeton, NJ 08543-7528 

For today's best memory values. call toll-free. 
1-800-822-0071 

(In NJ, call 1-609-799-0071) 
MV/4000. MV/7S00. MV/l5000. MV/lSOOO. AOS/VS II. and CEO a re rel!lslered lrademarks 

or Dala General Corpora lion. Oracle Is a reglslered lrademark or the 'Oracle Corpora lion. 

Circle 30 on reader service card. 
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Command performance: Cli VS. Unix 
SYNOPSIS I 

A preliminary study oj what Unix and eLI commands 
have in common. as well as what they don't. 

by John Huddleston 
Special to Focus 

Thi article compare the use of everal related Unix and CLI 
command . Since Data General lIpport Unix on a variety of 
op rating and hardware platform , I will refer to its implemen-

Figure 1: Abbreviated eLi and UX related commands 

Description eLi command 

tations as UX environment. The CLI proce s I will de cribe is 
the CLI16.PR program. The 32 bit CLI program, a described in 
the January 1990 FoclIs issue, contains additional characteristics 
that I will not con ider. 

Figure 1 contain a list of UX and CLI command that are 
similar in function. Some of us read the commands once to 

UX (SystemV) command 
access control list ACL,[!ACL],[!DEFACL] umask 
exit the program BYE exit/'D 
set & display settings CHARACTERISTICS set,stty 
console [!CONSOLE] tty 
copy COpy cp,mv,cat 
create a file CREATE touch,cat 
display settings CURRENT stty -a 
display the date DATE date 
set access controls DEFACL umask 
delete a file DELETE rm 
set & display directory DIRECTORY, [!DIR] cd, pwd 
print in ASCII and octal DISPLAY od 
backup file(s) DUMP -'I, DUMP ar,tar 
control logic [!EO],[ !ELSE],[! END] if, then, else 
display file status FILESTATUS Is 
help with commands HELP man 
load a file(s) LOAD-II, LOAD ar,tar 
move file(s) MOVE mv,uucp 
display a file pathname PATH !}Ipe 
prevent deletion PERMANENCE chmod -w 
process information [!PID] ps, who am i 
prompt PREFIX, PROMPT PS1 ,PS2 
start background process QBATCH nohup,& 
cancelajob QCANCEL kill 
display job status QDISPLAY ps 
print a file QPRINT Ip 
read input [!READ] read, line 
rename a file RENAME mv 
display SEARCHLIST echo $PATH 
editor SED vi 
send information SEND write 
sort SORT/MERGE sort 
super user SUPER USER su 
kill a process TERMINATE kill 
trace executions TRACE ON set -x 
display a file TYPE cat,pg,more 
variable(s) [!STR] [!VARO]-[!VAR9] user defined 
who WHO ps 
print a line WRITE echo 
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know what can be done in the ev nt that 
we need to create a special shell script 
(UX) or a specia l macro (CLI). I al 0 cre
ate dummy cript utilizing variou com
mand that I read when creating new 
cripts. Your own tyle will develop a 

you u e the e command . 

UX and CLI start up 
The PREDITOR.PR program on AOS 

/VS machine allow the ystem admin
i trator to e tabli h the u er' tartup pro
gram (:CLI.PR for mo t u er ) and initial 
CLI file. The start CLI macro may be de
fined by the y tern ad mini trator to be 
any file. In contra t, UX ad mini trator 
u e the ysadm function to create u er 
and manage di k pace. 

UX user operate under the UX shell 
(Data General supports both System V as 
well a the BSD C shell). The UX start fi le 
i /etc/profile and the u er' start file is 
$HOME/ .profile. On our system, we have 
one tartup file for CLI u er who u e our 
menu sy tern. This sets some characteris
tics and the VAR9 variable, depending 
upon the terminal type acce ing the y -
tern . 

In UX, setting the TERM variable tells 
all programs what terminfo or termcap 
file to use for creen-cu rsor control. The 
path are: /u r / lib / terminfo and/ etc 
/ termcap re p ctively. 

In the la t paragraph, the path separa
tor u ed in CLI is a colon (:) and in UX it 
is a forward slash (/). Also, the content 
of the variable HOME are u able with the 
$ character, which is equivalent to the 
CLI expression :UDD:[!USER). Setting the 
TERM variable in UX i equivalent to a 

LI characteri tic witch. An example 
UX as ignment would be TERM=605X. 
The equivalent CLI command i char 
/605x, which emulate a Da her 2XX e
rie terminal. 

UX and CLI operation 
Both CLl.PR (CLI) and SH.PR (UX) 

require a line of text command to be 
input from the keyboard or from a file. A 
significant difference i the u e of switches 
in CLI or option in UX for variou com
mand . 

In CLI, the yntax i COMMA D 
/SWITCHES ARGUME TS, where both 
the switches and the argument are op
tionally dependent upon the application. 
In UX, the yntax i command options 
argument, where options are typically 

FoC/ls 

prefaced by a hyphen (-). If you try to 
execute a command in UX and end the 
output to the Ii t file, a in 1 /1=@lpt, UX 
will tell you that the command Is/l=@lpt 
has not been found. Another difference i 
that CLI commands can be abbreviated 
to the mo t unique set of identifying char
acters. UX command must contain the 
full command name. 

Many of the CLI commands are em
bedded directly into the CLl.PR program. 
In contrast, mo t of the UX commands 
are in a directory /bin. In a lot of y tem , 
another directory, / u r / bin, contain 
additional UX commands that the u er 
can acce . In CLI, the directorie that are 
earched for executable macro or pro

grams are contained in the SEARCH LIST. 
You would type SEA at the CLI prompt 
to see the pre ent searchlist. To change 
the list, you pa directory names a ar
gument for the new directory list. 

In UX, the variable PATH contain the 
directories to be searched for shell cript 
or for executable program . You type 
"echo $PATH" at the UX prompt to ee 
the pre ent pathli t. To add a directory to 
the pathlist, you can execute the com
mand PATH=$PATH:/usr / lbin . Thi 
adds a local user bin to the list. To change 
the pathlist, you can simply rea sign the 
list, eparated by colon . For example, to 
as ign /macrosand /util, you would type 
PATH=/macro :/util. 

More to come 
In my next article, I will compare CLI 

and UX commands in more detail and 
design CLI macros and UX hell script 
for more complicated work. A FoC/ls edi
tor uggested that I compare AOS/ VS 
CLI command aga in t Unix commands. 
After everal rewrite, I found that it will 
take more than one article to de cribe the 
imilaritie and difference. 

Looking back at all the article I have 
written for FoC/ls, I realized that I have 
not received any feedback from the read
ers. Write me a note to let me know if I 
am pre enting article that you want to 
read. I appreciate your input, e pecially 
if you have an application that you want 
designed (that i also short enough to fit 
in this article). /:, 

John Hllddleston is the vice pre ide/lt of the 
NADGUG SIG.UX. He may be reached at 
P.O. Box 4611, Portland, OR 97208. 
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Why gamble ... 

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

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

• Dedicated DG computer 

• Dedicated Communication 

• Dedicated Recovery Expert 

Over 100 DG u er, panning 
the U.S. and Canada, don't 
gamble with their information 
ba ed a et - or their choice 
for a hot ite. They u e the 
dedicated people, experienced 
in actual recoverie and hun
dred of te ts, and dedicated 
di a ter recovery re ource of 

Data Assurance 
Corporation 

Denver ' New York ' Philadelphia 

(800) 654-1689 
6551 S Revere Pkwy. Englewood. CO 80111 ' (303) 792·5544 

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

4. Data General 
equipment. 

Circle 12 on reader service card. 
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Data General's refurbished equipment 
lets you do more for less. 

If you're looking for the quality of 
Data General, combined with greater afford
ability, Data General's Continuing 
Products has what you're looking for. From 
laptops, PCs, and high-end CPUs, to 
magnetic peripherals, printers, and 
terminals. All with the same reliability, 
service, and support you expect from 
Data General. 

And when you choose systems or 
hardware from Data General's Continuing 
Products, you're gelling genuine 

Data General quality at an even more 
affordable price. Delivery is quick, every
thing is fully warranted, and our Field Engi
neers are the same people who assist you 
with new equipment. 

If you're looking for the savings that 
come from refurbished equipment, and the 
quality that comes from Data General, 
contact your local Data General ales 
representative, Value Added Reseller, or 
call the Continuing Products Division 
at (508) 870-1400. 

Free Refurbished Equip.ent 'rochure! 
Name ___________ _ 

Companyl ___________ _ 

Address Phone ___ _ 

City Slale ___ ZipCode, __ _ 

~. Data General 
Continuing Products Division 

2400 Computer Drive, Westboro. MA 01580 
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Terminal 
schemes II 

SYNOPSIS 
D oug Kaye discusses the 

development oj MV to PC 
connectionJrom a historical 

point oj view. and offers a 
glimpse oj the Juture. 

Last month, we examined various 
schemes for connecting terminals to DG 
minis, from the simple one-line console 
interface through the common Intelligent 
Asynchronous Interface (lAC). We also 
took a quick look at Xodiac's Virtual Ter
minal Agent (VTA), so you should now 
have a pretty clear idea of what's going 
on inside your MY for both standard ter
minals (CO xx) and virtual terminals 
(VCO xx). After a one month breather, 
we're ready to tackle PCs. 

pes as terminals 
The simplest way to connect PCs as 

terminals is to use terminal emulation 
software. A program runs on the PC that 
converts keystrokes into those that would 
come from a DG terminal. Likewise, those 
special character sequences for cursor 
addressing, formatting, graphics, and 
display attributes are converted from the 
DG form to those used by the Pc. The 
physical connection is via the PC'sCOM1 
or COM2 serial port over a direct asynch 
line or modem to an IAC (see Figure 1). 

If the emulation is complete, there is no 
way for AOS/VS or the application pro
gram to detect that there is a PC, and not 
a real terminal at the other end. So long 
as the emulator is well written and the 
workstation is of adequate speed, there is 
no performance degradation in this con
figuration. The MY treats the PC as a 
terminal. 

There are, however, some well-known 
exceptions to this. Data General's own 
CEO Connection includes three terminal 
emulators, one each for 0210, 0410, and 
0460 emulation. The 0460 family of ter
minals supports a number of graphics 
commands, and rather than attempt to 
emulate these in the PC, the designers of 
CEO Connection actually developed a 
new family of terminal types W410 and 
W460 ("W" for workstation). In simple 
character mode operation, these terminal 
type are identical to 0410 and 0460 re
spectively, but they process graphics in 
an entirely different manner. DG applica
tions such as Trendview and Present are 
written to operate with either the W- or 
O-type terminals, but third party appli
cations may only be written to the true 0-
type speCification and may not work with 

Figure 1 

PC 
with 

emulator MV 

Serial Asynch 
1/0 

Figure 2 

PC 
with 

emulator 

Figure 3 

Terminal 
emulator 

Pseudo 
Pmgr 

PC/UVTA 

I 

WTS 

I 

PC 

I 

MV 

Asynch 

LAN 

I Application 

@WCONxx 

I 

WSVTA 

I 

XTS 

I 

MV 

I 
Keyboard • data 

• {VTA requests and 
display data 
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the W-emulators. The W- emulators al 0 

accept a number of command from the 
MV that are only appropriate for a Pc. 

PCLANs 
With the release of RDS' PC/VS in late 

1985, it became possible to connect a PC 
to an MV via ethernet, and while services 
such as file and printer sharing were 
handled over the LA ,one could not use 
this same connection for terminal emula
tion. Those who needed emulation in ad
dition to the e more advanced services 
adopted the infamous "two wire solu
tion," in which a LA was used for file 
service, but emulation was till done over 
a separate asynch connection (see Figure 
2). While the performance was good, it 
seemed silly to run the separate wire. 

In 1986, Data General announced DG 
/ PC'I, which included PC/VTA. In this 
scheme, the CEO Connection emulators 
are combined with the software on the 
PC necessary to perform the complete 
equivalent of UVTA. (See Figure 3). This 
is quite a bit of software, for it includes 
not just the entire PC""I Workstation Trans
port Service (WTS) and the terminal 
emulator, but al 0 must emulate the 
complete UVTA and PMGR code. In this 
configuration, after all, a remote SVTA 
(now called WSVTA) sends a ?READ 
request to the Pc, asking the PC to per
form local echoing and line/field editing 
functions within the workstation. 

While PC/VTA substantially reduces 
the network traffic, the software on the 
PC is quite complex. In addition, the host 
MY now has the overhead of treating this 
terminal as a VCO rather than a tradi
tional console. As regular VTA u ers will 
tell you, this leaves omething to be de
sired. 

In an attempt to improve the perform
ance of workstations, much of this code 
has been moved into the kernel (ring 0) of 
AOS/VS II . Although users are reporting 
orne improvement, we have not yet had 

the opportunity to benchmark the results. 
Whether WSVTA and the associated XTS 
run in ring 0 or ring 7, the fact is that a 
substantial amount of host processing is 
required to support any virtual console, 
and VCO S or WCO S will never per
form as well as CO s. 

Termservers 
At the same time that all of this WVTA 

tuff was going on, there was a different 

FOCIIS 

project underway. It is important to real
ize that they started separately and are 
quite independent of one another. That 
other project wa the Term erver. 

mux protocols are proprietary, in this case 
belonging to 3Com, the manufacturer of 
Term erver. 

The easiest way to think of the 
Termserver (see Figure 4, page 48) is to 
imagine a statistical multiplexor that just 
happens to use the ethernet as its mux-to
mux medium, rather than the traditional 
synchronous connection. The mux-to-

Termservers were originally intended 
to replace point-to-point asynch wiring 
for large, widely dispersed sites, and to 
reduce the number of wires coming into 
a computer room at sites that have many 
terminals. A virtually unlimited number 
of terminals (thousands) can communi-

~ Delphi Data 

II No SHUTDOWN Backup 
IT's Called CONCURRENT BACKUP fff 

CacheBox 

~ 
m 

Host CPU ~===-========<F:J 

[ Concurrent Backup J 

Disk A & Disk B: 

Periodically: 

Then: 

Benefits: 

Exactly the same information. 

Data copied from Disk B to Tape 
(while system is operating). 

Disk B is automatically 
synchronized with Disk A. 

o Shutdown Backup 
Higher Performance 
Higher Availability 

~ Delphi Data 

(714) 279-7955 
Fax: (7l4) 279-79157 

9069 CaJalco Road, 
Bullding 1 • 
Corona. CA91719 
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Figure 4 
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(LAN) 
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We're 0 ure you' ll like 
doing bu ine with us, we're 
offering a pecial bonus ju t 
to have you give u a try. 

With any NEW order of $4,500 
or more, we will end 
you a Deluxe GPX CD4oo0 
Portable Compact Disc Player. 
This advanced-de ign CD 
player features 3-beam la er 
pickup and a 16-tra k pro
grammable memory, and 
come complete with deluxe 
tereo headphone and a 

carrying ca e and trap. It 
operate either on "M " bat
terie , or with the in luded 
AC adapter from tandard 
hou ehold current. 

Ju t make your be t deal with 
one of our ale people, and 
end in the coupon with your 

order. LIMIT ONE CD PLAYER 
PER CUSTOMER. 

fITCl 
LAN I ~ 

r---------, 
My Order Is Enclosed. I 

Please Send Me My 

FREE I 
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Compact I 
Disc Player I 

I 
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T_I_T~LE~: ______________________ I 
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I 
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I TATE : ZIP : I 
SECURITY COMPUTER SALES, INC. L _________ J 

PHONE: 
FAX: 

ADDRESS: 

48 

MINNESOTA 

(612) 227-5683 
(612) 223-5524 

622 ROSSMOR BLDG. 
SOO N. ROB ERT STREET 
ST. PAUL, MN 55101 

ARIZONA 

(602) 948-1243 

B260 E. RA INTREE DRIVE 
SUITE 112 
SCOTTSDALE, AZ 85260 

LONDON 

001-441-906-8191 

SYSTEMS EX PRESS LTD. 
SYSTEMS HOUSE 
REAR OF 23 TO 29 DAWS LANE 
MilL HilL, LONDON, UK NW7 4SD 
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cate over a single ethernet. 
Term erver were not pecifically in

tended for u e by work tation PC . The 
connection was from a YOU over asynch 
to the first (multiplexing) Termserver, then 
over the ethernet to the econd (de-multi
plexing) Term erver, and finally over 
asynch wiring to an lAC 

If the YOU happens to b~ a PC running 
emulation software, that makes no differ
ence. From the perspective of the MY, the 
YOU (or PC) is still a regular terminal 
connected to an lAC The MY cannot ee 
the Term erver and ethernet in the 
middle; they are transparent. 

PoptermiLAN 
The obvious question was raised at 

RDS: If a PC is already connected directly 
to the ethernet for file service, etc., why 
not bypas the Term erver at that end? 
Whereas PC"I solved this problem u ing 
WSVTA, we felt that a virtual terminal 
scheme was unacceptably slow for most 
of our customers. Our goal was to per
form emulation over the LA without 

the overhead of a virtual con ole. 
We went to Bridge Communication 

(now a divi ion of 3Com) and licensed 
the technology used in the Termservers. 
From the specifications provided by 
Bridge, we were able to "emulate" a one 
port Termserver inside the PC ow, by 
combining our Popterm emulator with 
3Com's Yirtual Terminal Protocol (VTP) 
and our ethernet LAN drivers, we could 
communicate directly over the LA to 
the de-multiplexing Termserver and from 
there into the lAC (see Figure 5). Given 
the cost of Termservers, this saves be
tween $300 and $400 per port by elimi
nating the need for the multiplexing 
Termserver. It also eliminate the need 
for any asynchronous wiring at the PC 

The ITe 
Data General was neither the only nor 

the first mini manufacturer to utilize eth
ernet for connecting terminals. Users of 
large YAXes were already very familiar 
with ethernet for terminal interconnec
tion as well as for general networking via 

Dec ET. DEC took the lead, and com
bined it equivalent of the Termserver 
and the lAC into a single controller board. 

DC has now followed suit with the In
telligent Terminal Controller (ITC) and L
Bus Terminal Controller (LTC). These 
devices are simply Termservers and lACs 
combined on a single board, re ulting in 
a substantial cost savings. 

To clarify, look at Figure 6. A terminal 
connected via asynch to a Termserver can 
communicate over the ethernet to an ITC 
or LTC in the MY chassis. AOS/YS views 
the ITC as a 128-line lAC (The LTC looks 
like a 64-line lAC) 

Here's the quiz to see if you' re follow
ing all this: Doe a terminal connected in 
this manner appear to AOS/YS like a real 
console or a YCO ? That's right-it's a 
real console. 

Whereas terminals are initially con
nected via asynch, u ers of Popterm never 
see asynch in this scenario (see Figure 
7).The PC is connected directly to the LAN 
and from there to the MY. There is no 
asynch wiring. 

Data General • Buy • Sell • Trade 
Processors: 
MV20000 Model116MB ................................ SAVE $ 
MV20000 Model216MB ................................ SAVE $ 
MV20000 Mode1116MB, FPU ....................... SAVE $ 
MV20000 Mode1216MB, FPU ....................... SAVE $ 
MV20000 Modell to Model 2 upgrade .......... SAVE $ 
MV15000 Model 208MB ................................ SAVE $ 
MV15000 Model 8 to Model 20 upgrade ........ SAVE $ 
MV15000 Model 10 to Model 20 upgrade ...... SAVE $ 
MV10000 4MB Meter high cabinet ................. $16,500 
MV8000·11 8MB Meter high cabinet ................... 4,700 
MV8000 Model 9300 ............................................. 950 
MV7800 4MB 16 slot chassis ............................. 4,400 
MV7800XP 8MB ............................................. 11 ,500 
MV4000 2MB ...................................................... 1,100 
MV4000DC 2MB, 120MB, floppy ........................ 2,250 
MV2000 Enhanced 4MB 160 MB disk ................ 5,200 
MPTl 00 Dual floppy ............................................ 350 
MP100 8520-0 ..................................................... 350 
S-140 256KB Floating pOin!... ............................ 1,500 
Desktop 10 Floppy, 15M8 disk .............................. 875 
Desktop 20 Floppy, 15M8 disk ........................... 1,295 
Desktop 30 Floppy, 15MB disk ........................... 1,495 
S-120 256K 16 slot ............................................... 550 
S-280 2MB ......................................................... 1,900 

Processor Options: 
8997 Expansion chassis MVI5, 20 ................... S7,000 
8819 Second IOC for MV10000 .......................... 5,500 
8762 Expansion chassis MV10,8,4,S280 .......... 4,500 
8761 Floating point unit MV4000 .......................... 950 
8749 Battery backup for MV10000 ..................... 3,200 
8746-8 Battery backup for 8762 

EXP Chassis .............................................. 1,800 

Focus 

8704 Floating point unit MV8000 ............................... 500 
4543-B MCPl 8 Async 2 Sync DCH Ptr .................. 1,900 
4463-ZT USAM-4 ....................................................... 475 

Terminals: 
6053 02 Monitor with keyboard ................. .. .. ..... $1 00 
6108 0200 Monitor with keyboard ........................ 125 

4380 ISC-2 (Synch) .................................................. 750 
4372-A TCB-16 ........................................................... 500 

6130 0400 Monitor with keyboard ........................ 150 
6166-X 0410 Monitor with keyboard .................... 275 

4371 -C TCB-8 for expansion ...................................... 455 
4370-A IAC-16 RS422, 20MA .................................. 1,500 

6169-X 0211 Monilor with keyboard .................... 225 
6391 -X 0214 Monitor with keyboard .................... 300 

43681AC-16 RS232, 20MA ..................................... 2,800 6392-X 0215 Monitor wilh keyboard .................... 325 
4367 IAC-8 RS232, 20MA Modem Cnt .................... 1,600 6393-X 0411 Monitor with keyboard .................... 345 
1625 Power Conditioner 5KVA ................................... 950 6394-X 0461 Monitor with keyboard ............ ........ 375 

6284 0220 Color Monitor w/keyboard .................. 350 
Disk Storage Units: 6500 0216 Monitor w/Keyboard ........................... 385 
6161147MB Disk subsystem ............................... $1 ,250 
6236 354MB Disk subsystem .................................. 3,700 
6236-A 354M8 Disk ................................................. 3,500 

Tapes: 
6021 800 8PI new style ....................................... $400 

6239 592MB Disk subsystem .................................. 9,500 
6239-A 592MB Disk ............................ ..................... 8,700 

6026 800/1600 8PI Blue, non FCC ........................ 750 
6026 800/1600 BPI Brown, FCC compliant ........ 1 ,250 

6329 120MB MV2000/MV1400 ............................... 1,150 6125 1600 BPI Streamer, FCC compliant ... ........... 500 
633671 MB MV2000/MV1400 ................................... 850 6311 15MB Cartridge MV4 DC17800DC ................ 650 
6363 160MB MV2000/MV1400 ............................... 1.150 6270 15MB Cartridge for Desktop ......................... 650 
6491 322MB for MV2500 or CSS ............................ 3,800 6299/6300 1600/6250 BPI Subsystems ........... 12,500 
6554 662MB for MV2500 or CSS ............................ 6,550 6590 2GB Tape Backup add-on for CSS .......... ... 4,700 
2351 Fujitsu w/BMX3 .................... .......................... 3,200 
6061 /6122 Zebra Disks or Parts ............................... Oller Memories: 

Specials 
D 411 Terminal .... ........ $345 
CSS Disks ............ .. ........ Call 

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

(612) 935-8112 

MV20000, All sizes 
MV15000, All sizes 
MV10000, 2Mb 
MV10000, 4Mb 
MV10000, 8Mb 
MV8000, 2Mb 
MV8000, 256Kb 
MV4000, 2Mb 
MV4000, 4Mb 
MV4000, 8Mb 

FAX 612/935-2580 

Circle 41 on reader service card. 
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This brings up an interesting question. 
What i the baud rate of thi connection? 
The answer is: none. The data will flow 
from the MY over the ethernet and dis
play on the PC's screen as fast as the ITC 
and PC can handle it. In the case of an 
80386 or quick 80286, this can be substan
tially faster than an equivalent 9600 baud 
connection. There is also a considerable 
cost savings, for now both of the 

Term erver have been eliminated. 
Until recently, the ability to perform 

emulation directly through the ITC has 
been unique to RDS' Popterm, and we've 
been quite proud of our technology. But 
we can't be all things to all people and we 
recognize that some customers would 
prefer emulators other than Popterm in 
this environment. For this reason, we have 
unbundled our YTP technology from our 

Only The Best For Your DG System 
The disk subsystem that sets the standards 

FOR YOUR FOR YOUR ECLIPSE & 
MV COMPUTER NOVA COMPUTERS 
Argus 623X Emulation 

SKS-HP Plug and Play Series 

':i;"\\P !, 

~~~}
):t'tt /I I tf' 

Zebra Emulation 
SKZ-XX Plug and Play Series 

• Up to 620MB 
• 5.25" I-in terfaced drives 

• Up to 1200MB (formatted) 
• Only 3.5" vertical rack pac 

• Only 3.5" vertical rack pace • 5.25" 5 51-interfaced drive , which off r 
longevity, high reliabiliy, large capacity 
and a mall footprint 

• 18 m ec average . ek time 
• 1.2SMB/. ec data tran fer rate 

• 10.7 m ec average eek time (40% faster 
than D ' 6239 Argus) ZETt( t() Authorized tocking Distributor 

• 4.0MB/sec tran. fer rate 
For 8ack-up: 

The Helical-scan Cartridge Tape Subsystem 
2 Gigabytes on a sma1l8mm cartridge 

• High reliabifity 
• om pact Media 
• Uses ho. t resident tap~' drivers dnd 

back-up utilities 

Dataproducts Printers 
LB Series LZR Series Laser Printers 
Band Printers (DC Models 
(DC Models 4595, %/ 6474-6479) 
4598,99) 

4 models: 300, 6()(), LZR 1230 - 12ppm 
HlO 1500LPM LZR 1260 - 12ppm Po tScript 

, LZR 2630 - 26ppm Po tScript 
~ Dataproducts Authorized Stocking Di. tributor 

Also: complete line of accessories & supplies 

Your First Choice for DC solutions 

intersrienre Call 
(800) 627-2007 COMPUTER CORPOR ATION 

5171 ClAA£TON DRIVE. AGOURA HillS. CAliFORNIA 91301 

Circle 42 on reader service card. 
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emulation and have licen ed th YTP 
portion to makers of other terminal emu
lation packages. A of this writing, we 
have igned an agreement with Rhintek 
whereby it EMU/470 emulator will op
erate directly with an lTC, LTC, or 
Termserver in the same manner as Pop
term. 

The Term Manager 
There is another device (not shown in 

the figures) which sit on the LA known 
as the Term Manager, and there has been a 
lot of confusion regarding its purpose. 
There are two model of Term ervers, one 
with a floppy disk (model CS/21O) and 
the other without (model CS/200). The 
floppy disk ha two purpose : first to tore 
the software that runs inside of the 
Termserver, and second, to store the para
meters for the Termserver asynch ports. 
As you would gue s, the model without 
the floppy is less expen ive, but it re
quires an external Term Manager for 
boot trapping and parameter storage. 
Obviously, it takes a fair number of 
Termservers to make the diskless version 
more cost effective, but if you are using 
an lTC, you must have a Term Manager, 
since the ITC never has a floppy disk on 
which to store such data. 

You might wonder, if the ITC is in
stalled inside the MY, why can't the MY 
provide these services? The answer lies 
in the very clean separation of the lAC 
and Termserver functions on the ITC 
controller. This product was a joint effort 
of Data General and 3Com and it works 
as well as it does because the two halves 
of the board remained independent from 
one another. 

Unfortunately, at $12,500 the Term 
Manager costs more than the ITC ($9,500), 
making it an expen ive acce ory. Down 
the road, there may be alternatives to the 
Term Manager. If and when that hap
pen , I think we'll ee ethernet as the 
primary means of terminal interconnec
tion for most new installations of me
dium- and large-scale MY systems. /1 

Doug Kaye is CEO of Rational Data Sys
tems. He can be reached at 1050 Northgate 
Dr., San Rafael, CA 94903; 415/499-3354. 
For a free copy of the RDS Report 011 PC 
Integration, contact RDS at 150 SOl/th Los 
Robles Av., Pasadena, CA 91101, 818/568-
9991. Copyright (c) 1990 Rational Data Sys
tems, Inc. 
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A complete listing 
of the NADGUG software library 

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

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

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

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

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

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

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

FILEMNGR • With this new version, you 
can move, copy, delete, view, and perform 
several other options faster. This is dis
tributed as shareware. If you try it and 
continue to use it, you are requested to 
pay a registration fee. From Kim Geiger. 
654 blocks. 

Focus • FoClis magazine articles. 1774 
blocks. 

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

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

IMSLUTIL • A collection of CLI macros, 
Cobol routines, and assembly routines call
able from Cobol. By IMSL of Houston. 
4,893 blocks. 

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

Kermit • A file-transfer protocol devel
oped at Columbia University. Uses 9,697 
blocks. 

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

Look· Used to view text files, Look allows 
you to move forward and backward in a 
file. Dona ted by Da ta General. 202 blocks. 

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

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

Misc Kerm • An expanded version of AOS 
Kerm, this now includes other versions of 

SOFTWARE LIBRARY 

Kermit including DC/One Kermit. 6,709 
blocks. 

Notify and Prior • Two contributions from 
Concept Automation. otify tells you 
when a process has terminated. Prior lists 
the priorities of processes. 162 block. 

ROOS Kermit. ow available. You must 
request the Kermit tape (rather than the 
library tape) to get RDOS Kermit. 

Softrans • A file-transfer protocol written 
in Fortran 77 used to communicate with 
proprietary PC communica tions package . 
462 block . 

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

TEX • Version 2.26a is now available. TEX 
(Terminal Emulator with Xmodem) is a 
terminal-emulation program written by 
Da vid Down. He has revised the TEX soft
ware to include a command language. 
TEX is distributed a hareware. At the 
end of 30 days, either remove it from yvur 
system or send the author a $45 fee. 463 
blocks. 

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

Xfer • A tape-conversion utility. 607 
blocks. 

All NADGUG members interested in receiving the NADGUG software collection should send a 1,200-foot tape to: 
Randy Berndt, Building 4, Suite 321 , 5300 North Braeswood, Houston, Texas 77096 

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

Thanks to Brian Johnson and :WFFCA, the library is now able to provide 120011. copies to AOSNS rev 6 users. To leave a question regarding 
non-standard library distribution call 713/988-5342. 

Please include a self-addressed envelope with sufficient return postage. In compliance with postal regulations, do not date the postage. Either 
disable the date printing completely, or set the date to "--" or zeros. 
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SYSTEM CONCEPTS by Michael Du ras 
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What's new at the top 

SYNOPSIS I The base technology oj this unbelievably Jast 
MY is like a bride's regalia, but wiu April 

showers rain on this rnamage oj MY and 88K? 

During a recent trip to the Boston area 
on personal business, I had the occasion 
to spend some time in Westboro. My in
tentions in vi iting buildings 14A and 14B 
were to find orne Eclip e 5/120 and 
5/140 documentation, and to ee how 
orne of myoid friends were doing. 

The visit had an unexpected bonus, in 
that a few of the people I worked with in 
Webo told me some of the details of a 
new computer that they were working 
on. I know that this column is not the 
normal forum for product announce
ments, but I simply could not restrain 

Figure 1: MV/SOOO processor board 

my elf from letting the world know about 
this exciting new top-end proces or. 

Excitillg is a bit of an understatement! 
The base technology of this high end 
machine is like a spring bride's regalia
something old, something new, some
thing borrowed, and omething blue. 

Something old 
The new computer is an MY. It run 

A05/ VS or A05/ VS II. Even though 
there are 88K chip in it, it i not a mem
ber of the Aviion family. 

Something new 
It is ba ed upon the ECL ver ion of the 

88K proce or chips, (not yet available to 
the general public, and available to Data 
General only by special arrangements 
with Motorola) in a tightly coupled, 
highly interleaved, multi-proces or ar
rangement. It is fast. It is very fa t. (Cur
rent benchmark how a ingle processor 
running almost twice as fast as an MV 
/40000 HA Model 2.) 

Something borrowed 
The parts that are borrowed are por

tions of the de ign work from the MV 
/ 40000, the Aviion eries, the PC, and the 
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To A Lot of Large And Small Businesses. 
At RAVE we handle each order, large or 
small, quickly and efficiently. Whether 
you are a large or small business we 
understand your need to minimize 
downtime. That's why we have the parts 
and equipment in stock waiting for you. 

When you order from our large inventory 
of brand name computer systems, 
peripherals, parts and equipment-every 
piece is fully tested and includes our 
unbeatable 45 day warranty. From Nova 
to MV and compatibJes including Zetaco, 

CDC, Dataram and Fujitsu, we carry the 
parts and equipment you need. 

We recently opened an East Coast sales 
office to meet the increase in demand 
for our products and services. Your order 
will continue to be handled and shipped 
in the same professional manner from 
our warehouse in Michigan. 

Call our sales representatives for 
professional advice and unbeatable 
prices on quality equipment. 

East Coast Sales Office 
28 Post Street 
Warwick, RI 02888 
(401) 785-3090 
Fax: (401) 785-3095 
Circle 49 on reader service card. 

ZETACO 

DATARAM 
AUTHORIZED DEALER 

Home Office 
35455 Stanley Drive 
Sterling Heights, MI 48077 
(313) 939-8230 
Fax: (313) 939-7431 
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(never ay die) FHP. 

Something blue 
As outrageous as it may eem, the 

prototypes use a per onal computer to 
initiate the boot sequence and to monitor 
the internal functions of the various pro
ces ors. It acts a an SCPo 

Implementation 
Most are aware that the various mem

bers of the MV family are very different 
in their internal design. Some of them are 
based upon TTL, ECL, PLAs, VLSl, etc. 
This machine is al 0 radically different. 
Its implementation is ba ed upon multi
ply pipelined, high- peed 88Ks running 
a memory re ident operating ystem that 
actually emulates the MV family instruc
tion set. Before getting too far in de crib
ing how it works, I would like to intro
duce Figure 1 (page 52), which shows a 
tandard MV /88000 proces or board. 

Each of the processor boards consists 
of two 88100 ECL processors, running at 
125 MIPS each, and 2 MB of high peed 

random access memory. The 88100 chip 
on the left, along with a pair of 88200 
Cache Memory Management Unit 
(CMMU), i u ed as the instruction de
code processor. (The first CMMU is u ed 
to feed the 88100 instructions, while the 
other is the data CMMU.) The instruction 
decode proces or unit takes the MY fam
ily instructions from the off-board mem
ory (via the memory bus). The MV family 
in tructions are, in es ence, the raw data 
that this processor handles. The output of 
thi proces or goes to the onboard mem
ory and consists of the addresses of in
struction emulation code fragment. 

The other 88100 uses three 88200 
CMMUs, and this processor is used to 
execute the emulation code fragments that 
the instruction decoder dictates. CMMU 
obtains the instructions in the code frag
ments that the 88100 will execute, the 
second gets the data, and the third handle 
the data that the MV family in truction 
manipulate. 

The 2 MB of onboard memory contain 
the in truction decode program, instruc-

tion emulation program, inter-proce or 
communication area, data stacks and 
other areas for the two processors, and 
intermediate storage for onboard require
ments. 

MY family instructions and data are 
not tored in the onboard memory, but 
rather in the main memory as in any other 
MY. The best way to describe the con
tent of the onboard memory, is as a 2 MB 
combination of "microcode" and pipe
line. (It can be thought of as microcode, 
becau e the execution unit runs the code 
fragments in a manner similar to the other 
MVs.) 

Registers 
It can be een that the MV instructions 

are emulated, but what about the regis
ters? Well, if we look at the architecture of 
the 88100, we see that it i ideally suited 
for the job, becau e of the number and 
variety of the registers. With 32 registers, 
the 88100 has more than enough registers 
to handle the requirements to map the 
MY's registers directly. The requirements 

THE ULTIIATE OBJECTIVE: 

TEIIIIAL SEIVICE, 
One dollar per month, per terminal, guarantees 

that the Essex $1.00 per month service contract 
is the most economical means of maintaining their 
Data General Corporation terminals. Call us today, 
for more about how the Essex Priority Response 
Terminal Agreement, can significantly stretch your 
hard earned dollar. 
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a flat rate repair of $99.00 or $149.00. If found 
to be defective, replacement of the tube is also 
covered. Essex also guarantees that your terminal 
will be repaired and returned within 48 hours of 
receipt at our Roselle, NJ facility. 
Satisfied customers nationwide have concluded 
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of the MY regi ter mapping are hown in 
Figure 2. 

External memory and 110 
Obviously, 2 MB of onboard memory 

cannot handle all of the requirements of 
an AOS/YS ystem, so the memory bu 
of the proce or board interfaces through 
an MY memory adapter to the tandard 
MY /40000 backplane through a Memory 
Interface Adapter board. Another inter
face adapter i u ed to convert the 88xOO 
bus to the normal MY I/O bus, 0 all of 
the standard MY I/O controllers work. 
Figure 3 (page 56), show the general 
architecture of the MY /88000. 

Stepping back to memory, for a mo
ment, the 88K i perfect for the job of 
running AOS/YS, as the 88K can address 
4 GB of u er pace (like AOS/YS and 
AOS/YS 11), and can al 0 addre s 4 GB of 
upervisor pace. (More than enough to 

do anything you can dream of!) 

How does it work? 
It might seem that interpreting the in-

Figure 2: Register use 

MV 88K 
t. 
LAccumulators (0 - 3) ~iJ 
t. I Floating point (0 - 3) ~iJ 
I Stack (WFP, WSP, WSL, WSB) ~iJ 
t. 
I!rogram counter ~iJ 
t. I Program status register ~iJ 

truction , and then running code to ac
tually perform the in truction might 
seem like a bizarre thing to do. (Ha any
one ever heard of a fast emulator?) But, 
when you are executing your favorite 
game like EMPlRE2, CEO, SED, or CU, 
each MY in truction cau es you to exe
cute microcode program fragment. Given 
the incredible peeds of the ECL ver ion 

of the 88K chips from Motorola, and the 
clo e mapping of the MY-88K instruction 
functions, the amount of "microcode" that 
the execution proce or actually perform 
i very low. Thi i what gives the MY 
/88000 the performance figures that it 
has. (Improvements in the decode and 
emulator program will speed up thi 
machine even more!) 

Anoth r feature of using the 88K is that 
the MY's egment/ring protection i 
guaranteed by the control regi ter in the 
8 200 CMMUs, thereby eliminating the 
need for the emulation oftware to per
form address validation. 

How fast is fast? 
The in truction decode proce or run 

at 125 MIPS. The in truction execution 
proce sor run at 125 MIPS. Floating point 
op ration are executed at one per clock 
cycle. More proce sor board can be 
added to make thi a multi-proce ing 
machine. (High availability is achieved 
by adding these extra processors. To fur
ther improve on the HA capability, the 

CIST EFFECTIVIESS 

$99.00 per repair for type: 

02 10 
0 211 
0 2 14 
0 21 5 
0410 
0411 

MOOELII 

6168 
6 169 
6391 
6392 
6166 
6393 

Foell 

0460 
0461 
01 
02 
0 100 
0200 

61 67 
6394 
6052 
6053 
6106 
6108 

MODELl 

ESP 6310 
ESP 6110 
WYSE W-30 
WYSE W-50 
WYSE W-60 

$149.00 per repair for t ype: 

~ 
0400 6 130 
0450 6 134 

WYSE 75 W-75 

COM • P . U T E R 

SERVICE INC . 

263 Cox Street . Roselle. NJ 07203 
(201) 245-8300 Fax: (201) 245-2509 
1900 Market St., Philadelphia, PA 19103 

Circle 35 on reader service card. 
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ADMIT ONE 
09753264 

st. Louis DG 
User's Group 
Meeting, April 19 
at 6:30 PM 

Bearer of ticket is 
invited to attend the 
next meeting on 
April 19. 
Starts at 6 :30 PM. 
(Ticket not required) 

Location: 
TO BE 
DETERMINED! 

Watch for more info 
in the mail. 

This may be the 
most important 
ticket you have 
this year. 

For details, contact 
Jacki Zatzke at 
314-567 -4820. 

09753264 

ADMIT ONE 
-r 

Circle 55 on reader service card. 
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FIGURE 3: General architecture 

Processors 

Memory 

MV I/O 

extra proce or are added in pair, 0 

that a single computer would have 1, 3, 5, 
7 ... proce or board . By having an odd 
number of proce or, there is no need 
for a rna ter / lave relation hip between 
the board; arbitration a to which board 
i at fault i ea ier.) 

Other features 
The 88K chip have specia l addre 

mode called caled indexing that u e a 
value a a word or byte pointer- ideal 
for emulating an MY. (And with the flag 
that specifie which byte i the LSB or 
MSB, thi even gives the MV88K the po
tential market of replacing other ma
chine , like VAXe .) The timing of the 
various instruction shows orne inter
e ting re ults: 
• slow on conditional branches (due to 
the delays in returning feedback that the 
execution processor mu t give the instruc
tion decode proces or) 
• out tanding peed in traight line code 
• performance on integer operations i 
mediocre at 17 to 18 MIPS 
• blazing fa t on floating point 
• complex iterative and/or move in truc
tions, such a WCMV, WCMT, WCMP, 
WGBITBLT, are very fast 
• imple in truction are relatively slower 
• shift instruction are also very fa t 
• mo t of the complex instruction exe
cute even times faster than the MV 
/40000. 
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Rumors and conjectures 
It eem funny that a mall handful of 

RISC chip emulating a CISC comput r, 
outperform the same CISC computer. 
After Ii tening to the details from my 
friend (with particular thank to J.e.) 
everal topics were bandied about: Th 

code name for this machine wa Strohs, 
with the in truction decode unit named 
Labatt ,and the instruction execution unit 
named Mol on. 

One of the rea ons for making a ma
chine with thi de ign philo ophy wa to 
sell 88K chips, without having to pay 
AT&T for Unix licen es. 

This is a more co t effective method of 
producing a machine, ince it doe not 
rely on proprietary part (let omeone 
el e worry about integrated circuit yield ). 

Is DEC working on a MIPS-ba ed ver
sion for the VAX? Pricing i not available 
yet, but it is expected to come in at 1.3 
time the price of an MV /40000. 

Delivery i expected in the fifth quarter 
of 1990. Fifty-one percent discount are 
available to anyone purcha ing an MV 
/88000 on or before April 1 t, 1990. By 
the way, April Fools. 11 

Michael Duprns is senior consuitallt for the 
Software Products and Services Divisioll of 
DG Canada. He lIIay be reached at Data Gen
ernl, 490 bou/. St-Joseph, Suite 104, Hul/, 
Quebec, Canada J8Y 3Y7. 
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Now up to 14MB 
Total Memory 
for MV/7800X 

c '_:> 

Memory Boards for 
MV/15000,MV/18000, 
MV/20000 Computers 
Datararn DR -1520 memory 
comes in 8, 16 or 32MB board 
capacities. The add-in memory 
uses I Mb RAM technology to 
upgrade processor perfor
mance, and does not affect 
DO service arrangements. 
Boards are user installable, 

, I ~ 
New memory boards 
use the full potential 
of the MV/7800X. 
Datararn DR-7800X 
boards in 4, 8, or 

i I . I - I I '" 
, - , 

10MB capacities let the CPUs support more users and applica
tions, improve terminal response time. DR-7800X memory 
upgrades can be user installed in minutes, require no hardware 
or software changes, and have no affect on your DO warranty or 
service agreement. Dataram Corp. Phone 1-800-822-0071 

have Enable/ Disable switch and LED indicators. 
Dat.aram Corp. Phone 1-800-822-0071 

(NJ 609-799-0071). 

Circle 24 on reader service card. 

Up to 16MB Extra Main 
Memory for MV/2500 Series 
Datararn's DR-2500 memory boards, avail
able in 8MB and 16MB capacities to 
improve processor speed and power, are 
fully compatible with hardware and soft
ware for DO's MV12500. The plug-in 
memory needs no maintenance, has a 
lifetime warranty, and is available on a 
30-day trial basis. Dataram Corp. 
Phone 1-800-822-0071 (NJ 609-799-0071). 
Circle 25 on reader service card . 

Memory Kit Upgrades MV/4000 
t016MB 
Datararn 's DR-4000U kits use improved 
NCU and NPU boards plus 8, 12, or 16MB 
of memory to break through the 8MB 
memory barrier on DO's MV / 4000. 
Upgrading memory adds speed and capacity 
for all applications, saves up to 800/0 vs the 
cost of a new CPU with comparable 
memory. Dataram Corp. Phone 
1-800-822-0071 (NJ 609-799-0071). 
Circle 26 on reader service card . 

Other DG Compatible Memory 
Economical Datararn memory with a life
time warranty is available to upgrade DO's 
MV/ I400, MVl2000, MVl6000, MVl8000, 
MVI I 0000, and the AViiON workstation. 
Dataram Corp. Phone 1-800-822-0071 
(NJ 609-799-0071). 

(NJ 609-799-0071). 

Circle 28 on reader service card . 

Memory is power. 
Plug more speed, users, functions into your 
DO with reliable Dataram memory 
No matter which DG computer you 
own, Dataram has memory to fill it. 
Totally DG compatible. Designed and 
built maintenance-free, to keep costs 
down. Backed by a lifetime warranty 
that delivers spares overnight-and 
pays the shipping! 

Dataram add-in memory is the effi
cient path to maximum performance. 
With up to 32MB on a single board, it 
can overcome system restrictions on 
your AViiON, your MVl2()()()(), or any 

DG in between, for more speed or 
users, or for expanded applications 
without sacrificing speed. 

Buy just what you need now. When 
you need more power, trade in your 
Dataram board for a generous credit 
on a larger one. Or try a Dataram 
board for 30 days, no obligation. Find 
out how much more computer your 
DG can be-and how little it can cost. 
Call for details on Dataram memory 
for Data General . 

DATARAM 
p. O. Box 7528, Princeton, NJ 08543-7528. 1-800-822-0071 (NJ 609-799-0071) 

Circle 29 on reader service card. 
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Secondary school 

SYNOPSIS I 
Combatting program inefficiency is a taskJor the 

tireless. Here, Jim Siegman strikes again at the class 
oj programs Lhat have the biggest impacL on system 

throughput-report programs. 

Last month, in the fir t battle of a war 
again t loppy programming, I pre ented 
a econdary lookup routine designed to 
make report programs more efficient. The 
improved routine is problematic under 
two condition -when it does too much 
work, and when it' simply not efficient 
enough. To olve the fir t problem, I refer 
you to the March i ue. To overcome any 
remaining inefficiency, read on. 

If the econdary record does not exi t, 
and none of the previou routines handled 
a ca e in which no record was found, thi 
could cause incorrect or unde irable out
put. Two other po sible causes of ineffi
ciency are 1) poradically arranged sec
ondary records or 2) a very limited num
ber of secondary records. In all ca es, we 
can improve the routine to achieve a bet
ter throughput. 

First, let's fix the routine to handle 
mis ing records. We could detect them 
by checking the file tatu of the econ
dary file. However, if we needed a record 
that was still loaded (except for the key), 
we would have no way of finding the 
key to which it once belonged. What we 

really want to do i pre erve the key that 
g e with the data, in the event that the 
n w key doesn't have a record. We can 
achieve thi with the following change 
to the detail proce ing paragraph and 
lookup paragraph: 

PROCESS-DETAI L -NEXT. 
PERFORM READ-NEXT-DETAIL. 
IF ARO-DETAIL-STATUS NOT = I-O-OK 
GOTO PROCESS.[ETAIL-FINAL-TOTAL. 

IF FIRST-RECORD-FLAG = 'Y' 
MOVE LOW-VALUES TO PREV-SALESREP 
PERFORM GET-SALESREP-RECORD 
MOVE 'N' TO FIRST-RECORD-FLAG 
GOTO PROCESS-CUSTOMER-PRE-BREAK. 

LOOKUP-SALESREP-RECORD. 
IF ARO-SALESREP NOT = SLM-SALESREP 

PERFORM GET-SALESREP-RECORD. 

GET-SALESREP-RECORD. 
MOVE ARO-SALESREP TO SLM-SALESREP. 

PERFORM READ-SALESREP-RECORD. 
IF SLM-FILE-STATUS = I-O-OK 

MOVE SLM-SALESREP TO PREV-SALESREP 
ELSE 

MOVE PREV-SALESREP TO SLM-SALESREP. 

Thi fix determines whether or not a 
lookup was succes fu!. Since the PREV 
sale per on field will only be updated 
with a successfully retrieved record, the 
only time this routine fails is if LOW
VALUES is a valid alesper on key. That' 
never happened in any application sys
tem I've seen, even if we include lookup 
to any file and not ju t a ale p r on ma -
ter file. The way to implement the failed 
lookup detection in the detail proce ing 
i demon trated here: 

PERFORM LOOKUP-SALESREP-RECORD. 
IF ARO-SALESREP = PREV-SALESREP 

April 1990 



MOVE SLM-SALESREP-NAME TO 
PRT-SALESREP-NAME 

ELSE 
MOVE 'Salesperson not found' TO 

PRT-SALESREP-NAME. 

A dearth of secondary records 
ow con ider th ituation in which a 

limited numb r of econdary record ex
i t, and none are needed for con ecutive 
detail record . [n one application I saw, 
for example, there were 20 labor op ra
tion in a factory. Thr e w r common to 
nearly every product, and three or four 
more were pre ent in about halfth prod
uct . Th remaining labor station were 
u d infrequently, in up to 10 percent of 
the r cords. 

The olution wa to build an array in 
memory of the la t 10 r cord retrieved. 
If the program had to go to the file, the 
la t record went on th top of the heap 
and bumped ev rything el e ahead. ow 
and then, one of the three common op
erations would get bumped, but it wa 
promptly reloaded in the next operation. 

The batch pr gram went through the 
entir product data ba e and recalculated 
the co t of manufacture of each product. 
Since thi application wa meant to re
place a manual y tem, the exi ting prod
uct line was being built one cu tom prod
uct at a time, on an a -needed ba i over a 
number of month . Each product that 
co ted out with a ignificant difference 
from the manual called for corrections to 
the manual, the automated procedur ,or 
both. Since th labor factor were al 0 

being fine-tuned throughout thi period, 
the batch program wa run often-some
time daily. A the file grew, so did the 
runtime of the reco t program, a report 
that ba ically updated the detail file. 

Wh n we first implemented the con
dary lookup to the tandard labor co t 
file (the a embly line had 17 records), 
we were hitting the fil thr to five time 
for each detail r cord . The technique 
introduc d above didn't help at all-the 
r duction in file [/0 wa virtually nil, 
and we added more proce sing, with the 
pr viou key check and updates, to boot. 
The improv d m thod actually made the 
program les efficient. But when we 
added the array in memory and stored 
the data field needed from the 10 previ
ou r cords, di k file [/0 wa cut n arly 
in half. 

The number of acce e to the tandard 

FoCl/s 

DISCOVERIES 

labor co t file wa reduced from an ap
proximate value of over 10,000 read to 
less than 200 f r th final run. The 40 
percent reduction in file I/ O resulted in a 
runtime reduction of 20 to 30 percent. 
That' about one fourth of the elap ed 
time. 

You maya k why we went to 0 much 
trouble to build a file for only 17 labor 
operation ? Well, that number eventually 
increa ed to 100 a more labor operation 
were added in the plant. AI 0 , there were 
manufacturing operation in several oth r 
citie which, becau e of differing labor 
costs, would allow the final number of 
record to be a high a 300 or more. At 
the e location , we adju ted the ize of 
the array from 10 to 20 or mor if per
formance started dropping off. 

The characteri tic of th data w re uch 
that even though th number of labor 
tandard figure increa ed to a few 

hundred, rarely more than 10 to 20 would 
be needed for each piece of the file, ince 
proces ing was done in product code 
sequence. Once th array wa loaded, it 
could be u ed for quite a whil before 
needing r plac ment by a new et of tan
dards. 

Stay alert and stay tuned 
The "improved" lookup with previou 

key check i suitable for general u e, and 
it is the routine I nearly alway imple
ment in my code. Stay alert for th time 
it may not b the b t olution. ormally, 
uch a situation i ea y to pot, ince th 

most frequent occurrence i with level 
break routine lookup . There are other 
time, however, that are not 0 obvious. 

The ame technique apply to a vari ty 
of different language -only the code dif
fers in mo t ca e . And though I have 
Ii ted a numb r of different way to r -
trieve econdary record , th re are even 
mor methods that can be tailored to the 
eccentricitie of any particular applica
tion. 

That' it for this month . I hope that 
everyone found omething u eful. I'll be 
looking at more efficiency-promoting 
technique in the future. 6-

Jilll Siegmall is a cOl/tributil/g editor to Focus 
alld treasurer of the Chicago Area Data 
Gelleral Users Grollp. Sel/d COlllmel/ts or 
question to him c/o Datalllark Corp. , 3700 
W. Devon, SlIite £, Lincoll/wood, IL 60659; 
708/673-1700. 
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FULL SCREEN 
EDITOR 

• Works with most CRTs 
• Easy to learn and use 
• On-line help 
• User definable function 

keys 
• Demo package available 

AOS, AOSIVS ........... $600 
ROOS .................. 400-500 
Demo version .............. 25 

COMPUTEK LTD. 

5707 113 A STREET 
Edmonton, Alberta 
Canada T6H 1 A 7 

403/436-1842 

Circle 6 on reader service card. 

:WFFCA 
World's Fastest 
File Compressor 
& Archiver. 
WFFCA compresses hies and archiVes Ihem 
Iasler and W1lh less Impacl on olher users Ihan 
any 0 her Similar u Ihly available on DG sys. 
lems Drama lcally reduce dISk Slorage used 
by mlrequenOy accessed hies mamlamed for 
hlStoncal purposes A Iyplcal SYSlOG hie 
compresses beller lhan 7 0 1 
WFFCA has Ihe ablhly 0 handle archiVes m 
Ihe popular PC ARC I. forma slgmhcanlly 
reducmg hie Iransfer lime 
Initial AOSNS and AOSNS II License: $499 
10 Day Trial Copy: FREE! 
AJD •• II'gIS8eII"""""dsr-~_ 

A Olvaston 01 8 J Inc 

==::SYD18B 
Software for System Managers 

109 Minna S SUI e 215 
San Fraocisco CA94105 14151550·1454 

Circle 58 on reader service card . 



OFFICE/PUBLISHER 

Style watch 
SYNOPSIS I 

Multiple columns and text breaJc options. 
improved handling oj tables. and underline capability 

(gasp!) mark new release oj desktop publishing 
software Jor CEO users. 

by Joe Cannata 
Special to Focus 

Figure 1 : User style sheet specifications 

The folk over at Intercon A ociate in Roche ter, ew York, 
have been bu y working on rev 2.20 of their highly succe sful 
de ktop publishing product, Office/ Publisher. Running inte
grated with CEO, their package allows users to create print 
quality output with CEO document as the text ource. Avail
able ince la t December, the latest revision attempt to fulfill a 
number of customer reque t ,and to upport new device . 

User level changes 
Fir t up is the copymark <BI n>, which select the desired 

bin for different page sizes within a document. The "n" repre-
ent the printer paper tray number. In the ca e of a manual 

paper feeding printer, an "M" i u ed in tead of the "n." The 
command must be entered on a eparate line at the top of the 
page requiring non-default paper feed. 

In re pon e to heavy demand for multiple column, mo tly 
voiced by customers who publi h newsletter , Intercon rai ed 
the Office/Publisher limit from two to four columns. In previ
ous revi ions, the software always balanced the text between the 
two column ; this i now optional, and the old < n> copymark 
format wa changed to accommodate the expanded offering. 
Be ide having to set the number of column 0-4), "b" mu t be 
set to either "Y" for column text balancing or" "for no balanc
ing. The "Y" and" "must be in upper ca e. 

Users can al 0 elect where to break column text. The new 
<BRK> copymark stops the multi-column format wherever the 
copymark i enter d and turn off column balancing for the 
remaining page egment. The new copymark can thus eliminate 
trange-Iooking column text, where the leading i viSibly differ

ent in the columns. 
Intercon has done ome exten ive work to enhance the usage 

of tables. In the pa t, when a table went beyond a page break, the 
continuing page contained only the table data without descrip
tion . Using the new <TIC> text copymark, it i now possible to 
specify a table title continuation tring. The "text" typed imme
diately after the copymark will be inserted a a table title at the 
top of each new page onto which the table overflow. Thi 
copymark mu t be entered on a eparate line prior to the table. 

Another change in table handling involves the use of indent . 
Formerly, any indent in a table translated into a vertica l line, if 
the indent corre ponded with a format ruler tab stop. You could 
not intentionally indent text without cau ing a problem. Thi 
can now be overcome by u ing a econd format ruler. The addi
tional ruler mu t contain the regular table tab stops, and the new 
tab stop for the de ired indentation positions. This econd 
format ruler can appear anywhere after the Start Table copymark, 
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Style name: DEFAULT.STL 

Modifiable 
User level: 
Font name: 
Point size: 
Line leading (points): 

2 
S 

10.00 
12.00 

Physical page size: Standard letter (8.5 x 11 in.) 
Page orientation: 
Top margin (picas): 
Bottom margin (picas): 
Left margin (picas): 
Right margin (picas): 
Header margin (picas): 
Footer margin (picas): 
Header overlap in margin (picas): 
Footer overlap in margin (picas): 
Header location: 
Page number vertical location: 
Page number horizontal location: 
Graphic location: 
Graphic print mode: 
Logical page verso-recto mode: 
Line justification mode: 
Maximum successive punctuation: 
Hyphenation mode: 
Hyphenation order: 
Minimum characters before break: 
Minimum characters after break: 
Number of columns: 
Column balancing: 
Minimum orphan lines on a page: 
Minimum widow lines on a page: 
Minimum single lines at end of page: 
Minimum single lines at top of page: 
Change bar location: 
Change bar offset (picas): 
Change bar width (points): 
Table title continuation literal: 
Leader pattern: 
Leader pattern space width (1 /1000 em): 
Underline mode: 

Not modifiable 
Maximum number of headers: 
Maximum number of footers: 
Gutter between text columns (picas): 
Gutter between table columns (picas): 

Portrait 
7 
8 
8 
6 
4 
3 
2 
2 
V 
B 
V 
C 

On 
On 

Justified 
3 

On 
Dictionary first 

2 
2 

On 
2 
2 
3 
3 
R 
1 
3 

.. (continued)" 

200 
C 

10 
10 
2 
1 
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Your Equation 
for Success: 

At TLC, we know that PRICE is important 
when purchasing a computer. However, 
QUALITY and SUPPORT are more impor
tant, especially after the sale. That's why at 
TLC we add quality by testing all systems 
before they ship. 

For support, we have a staff of 20 profes
sionals with over 100 combined years of 
DG experience. TLC's support services 
include: 

• Systems Integration 
• Technical Support 
• Repairs 
• System Tuning 
• Novell LAN Installation & Support 
• Cabling 

We are committed to our customers. We're 
proud they consider us technically the best 
in the marketplace. 

Price - only one part of the equa
tion for a successful purchase 
of a computer, call TLC for the 
total solution at 508-478-8211 or 
FAX 1-508-473-3109. 

== m "L C = TECHNICAL & LOGISTICAL 
- W - CONSULTANTS, INC. 

~ 1&LC~ 
~r1i 5 Airport Drive . Hopedale. MA 01747 
~ ~ (508) 478-8211 . FAX (508) 473-3109 

Quality + Support + Price = TLC 
Circle 64 on reader service card. 



OFFICE/PUBLISHER 

but it mu t precede the text to be indented. 
Another major change to Office/Publisher tables appears in 

the u e of leadering. An example of leadering would be the dot 
fill in a table of contents. A new table-type copymark <TL> sets 
this. By default, the dot is the leadering character, but the <LPccc> 
copymark allows for a u er-selected fill pattern. If you wish to 
prevent leadering for a specific row, the <L > copymark can be 
placed on the same line as the table entry to be inhibited. In 
leadered tables, the text will be bottom aligned, as opposed to 
top alignment in the other table type . 

Underlining has long been considered a no-no in the publish
ing indu try, and Office/Publisher was created with good rules 
of publi hing in mind. Underlining was not allowed. Ita lics 
were the appropriate substitute. In rev 2.20, however, due to 
extensive user demand, underlining is now available. The <Um> 
copymark starts thi process. The "m" can either be "C" for a 
continuance underline (including all character and space) or 
" "for a non-continuance underline ( kipping space ). This 
copymark must be used in pairs, one to start and one to stop the 
underlining. It can also be used to create horizontal lines. The 
string <UC><EM10><UC> produce a 10 pica underline. 

A fu rther enhancement includes a page number option, for 
page number placement at the top or the bottom of the page. The 
copymark now reads <P L>hv. The "h" i "L" (left), "R" (right), 
"C" (centert or "V" (verso-recto), and the "v" is either "T" for 
top or "B" for bottom. 0 change in the placement of the 

SAM2010 

copymark is needed. 
The other new u er feature i that Interfont character uch a 

uper cript ub cript, and pecial character like the happy face 
can now be created with available typefaces. Boldface, for ex
ample, requires entering the copymark, and then setting the (+) 

TEXT ATTRIBUTE to the entire copymark. 

Style and the system manager 
Style sheets have always been tied to the user' Office/Pub

lisher profile. ew style heets required adjustments to the pro
file by the system manager. ow, through the use of the 
<STYLE?> copymark, u ers can select different stylesheets on 
their own, without requiring any intervention by the system 
manager. All that is required is a valid stylesheet name (pro
vided to the user by the sy tem manager), inserted in place of 
the "n" in the copymark. The copymark must be placed at the 
top of the first page of the document. 

Various stylesheet can be viewed and listed with a new util
ity, available on the Utilities Menu. Thus, the Office/Publisher 
Utilities Menu now has 12 options, with the stylesheet view or 
print being the addition. Minor changes have been made to the 
utilities. The printer Definition Utility has been reformatted 
omewhat, and is now more u er-friendly. The Font Categorie 

Editor i also a little easier to u e. 
An interesting program included with 2.20 in :PUBLISHER is 

PRINT_CEO_CMD.PR. This does exactly what it says-it prints 

ENVIRONMENTAL SECURITY SYSTEM • How much memory 
do I need? 

INTELLIGENT I POWERFUL I SENSITIVE 

MONITORS computer room environment and PROTECTS your computers 
(DEC-VAX, microVAX, PDPIII, DG-MV Series, IBM 370, 4300 and others) from 
environmental hazards. ABLE to monitor multiple stations, alert users, 
telephone key people and conduct orderly system software and power shut
downs if nobody responds to alarms. 

• How many disc drives 
do I need? 

• How many users 
can I suppol1? 

o 

-~ o Qlllill/ 7 • 
;:ill~i ...... 

PROTECTS Your Computer, Programs, and Data Against: 
• Air-Conditioning Failure • Excess Temperature, Humidity 
• Smoke I Fire I Water I Assault • A.C. Power Irregularities 

BETTER THAN AN INSURANCE POLICY, 
SAM-2010 AVERTS DISASTER BEFORE COSTLY DAMAGE OCCURS 

Only the SAM2010 system does all the above, AUTOMATICALLY when measured 
values exceed pre-set limits. 24 hours a day. No coffee breaks. No vacations. 

THE COST - LE$$ THAN YOU THINK 
TO FIND OUT MORE ABOUT THE SAM2010 SYSTEM, WRITE OR CALL -

Distributed bv: 
555 W. 57th Street, 11th Floor. New York, NY 10019 
Phone: 2121956·2240 FAX: 2121956·2305 V1ANTAqE SOFTWARE, INC. 

Circle 66 on reader service card. 
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• 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 performance 
measurement and analysis. 

AOSlYa :PIUMel $750 
AOaIYa D :PIBFllel $750 
10 DAT TIW COPY 1'1111 

:SYSIIGB 
Soflwore for System Managers 
A DiVISion of B./. Inc. 

109 Minna Street, SUlle 215 
San FrancIsco. CA 94105 (415) 550·1454 

Circle 57 on reader service card. 
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Attention 
INFOS users 

INFOS SIG provides 
the following services: 

• Session at annual meeting 
• Publishes a newsletter 
• Conducts surveys among 

users to develop and 
enhance the INFOS 
product 

• Promotes communication 
between INFOS users for 
better utilization of 
the product 

For more information 
on the IN FOS SIG 
please contact 
Jim Siegman at 
708/673-1700. 

Circle 40 on reader service card . 

1 8UY ./ SELL ./ LEASE ./ REPAIR ./ SERVICE 
• New and used systems 
• CPU's, Disk Drives, CRT's, Printers 
• Compatible peripherals, Terminals 
• Full service depot repair 
• New England on-site maintenance 

OATA SYSTEMS INC 

734 Forest St., Marlboro, MA 01752 
508-481-3901 
800-225-9215 (Outside Masa.) 
508-460-0593 (Fax) 

Data General's only 
Single Source Second Source 

DATARAM 
AUTHORIZED DISTRIBUTOR 

Circle 38 on reader service card. 

SAVE 350/0 

DATA GENERAL PERSONAL COMPUTERS 

286-12 

40 Meg Hard Disk 
2MB RAM, YGA 
Keyboard, DOS 
Monochrome Monitor 
Reg. $3040 
Sale $1975 
SAVE! $1065 

• Competitive Discounts 
• DG Service/Support 
• Acce to Third Party Peripheral & Acc orie 
• Configuration & Te ting 
• All units have one year parts and labor warranty; offer 

expire Apri130, 1990 or while supply la ts; price ubject 
to change without notice. 

386sx 

40 Meg Hard Disk 
2MB RAM, YGA 
Keyboard, OOS 
Color Monitor 
Reg. $4090 
Sale $2660 
SAVE! $1430 

386-25 

156 Meg Hard Di k 
4MB RAM, YGA 
Keyboard, DOS 
Color Monitor 
Reg. $8490 
Sale $5525 
SAVE! $2695 

CALL FOR DETAILS: 1-800-366-4876, a k for Jay Dorman 
The Futur ow, 2722 E. Kemper Rd., Cincinnati, OH 45246 (513-771-7110) 

Your Single Source Supplier for Data General Products 

Circle 61 on reader service card. 



OFFICE/PUBLISHER 

the u r command fi le, command by command. This has long 
been a reque t of CEO u er , and tho e with Office/Publi her 
will not hav to wait any longer. The program i invoked with 
th macro PRJ T_CEO_CMD.CU, and takes a username as an 
argument or a/ALL on the macro name. A sample output i 
listed below: 

Command name: F1 
Command description: EXIT CEO 
Command definition starts from (1 . Activity where invoked, 2. Main Menu) 2 
Command: (CANCEUEXIT}Y (NEW LINE} (CANCEUEXIT}Y (NEW LINE} 

Command name: F2 
Command description: GO TO INBOX 
Command definition starts from (1 . Activity where invoked, 2. Main Menu) 2 
Command: (NEW LINE} (NEW LlNE}1 (NEW LINE} 

Command name: FS 
Command description: Office/Publisher copymark 
Command definition starts from (1 . Activity where invoked, 2. Main Menu) 1 
Command: 

(INSERT} (TEXT ATIRI BUTE}1f p-n (TEXT ATIRIBUTE}D (NEW LINE} 
(EXECUTE} «-} f<-} «-} f<-} f<-} f<-} 

Command name: F6 
Command description: Open copymark 
Command definition starts from (1 . Activity where invoked, 2. Main Menu) 1 
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ETHERNET 
TCPjlP 

NETWORKING 
FOR ALL DG SYSTEMS 

• Industry Standard TCP l iP LAN connections for 
AOSI VS, AOS, and RDOS systems. 

• Connects DG systems to non-DG systems such as 
VAX, IBM, SUN, and APOLLO running TCP l iP. 

• High speed file transfer using the standard FTP 
protocol. Virtual terminal remote logon using the 
standard TELNET protocol with VT100 term inal 
emulation. 

• Supports MV, ECLIPSE, NOVA and DESKTOP. 

Claflin & Clayton, Inc. 
117 Maynard Street 

Northboro. MA 01532 
Telephone: 508-393-7979 

Fax: 508-393-8788 

Circle 5 on reader service card. 

Command: 
(INSERT} (TEXT ATIRIBUTEl/x (TEXT AITRIBUTE}x (NEW LINE} 

(EXECUTE} f<-} f<-} f<-} (ERASE EOl} (INSERT} 

Command name: O/P UTILITY 
Command description: Office/Publisher utility menu 
Command definition starts from (1 . Activity where invoked, 2. Main Menu) 2 
Command: 

(INTERRUPT}6(NEWLlNE}2 (NEW LlNE}PUBLISHER.UTllS (NEW LINE} 
(EXECUTE} 

Command name: PUBLISH 
Command description: Publish current document 
Command definition starts from (1 . Activity where invoked, 2. Main Menu) 2 
Command: 

(lNTERRUPTl7 (NEW LINE} 

The change in this revision are well documented in a new 
y tern management manual, and addenda of a r f r nce card 

and the u er' guide. With the introduction of 2.20, Office 
/Publisher is now a very table and mature product. It may b 
orne time before any more major enhancements come along. In 

the meantime, the late t addition will be put to good u e. tl 

Joe Cannata is a training specialist with Data General Educational 
Services. He may be reached at 7927 Jones Branch Drive, Suite 200, 
McLean , VA 22102; 703/827-9690. 

Wh Join NADGUG? 
Reason #5 

A 
wealth of 

knowledge 
G etting peak pertor- American Data Gen-
mance out of your eral Users Group. learn 
Data General system is from the experiences 
an everyday goal. of other DG users who 
Challenges arise and join together to share 
you need an- NORTH AMERICAN information 
swers. Turn to DATA GENERAL and ideas. 
the source Take part in a 

that offers a USERS wealth of 
wealth of knowledge-

knowledge- GROUP Join NADGUG 
the North today . • 

1-800-USR-GRUP 
512/345-5316 (outside U.S.) 

Circle 45 on reader service card . 
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BULLETIN BOARD 

Bits and bytes from the bulletin board jan-1990 11 :51:00:00.) I want to patch the 
CLI so that upon y tem boot it will a k 
for the date and time in the following 
manner: DD-MM-YYYY HH-MM-SS, just 
like when you b ot up VAXe . In the 
event my AOS machine la ts thi long, 
I'd like to be able to et the date for the 
year 2000. 

Straight dope on QPRINTs and CEO 

From: Ron Park 
I wa told by the CEO people that you 

cannot do QPRI T and CEO print on the 
ame con port. I have ala er printer that I 
end document to that I'd also like to 

send CEO document to. I can't get the 
CEO document to go. 

The EO people tell m that I hav to 
assign another con port, and call it a plot 
qu ue, to make the document come out 
on the ame la r printer. Do anyone 
have any idea ? 

From: Randy Berndt 
We had two 455 hooked up to th 

ame XLPT (printer, not plot) queue, and 
we did normal QPRI Ts and CEO inter
mixed with no problem . We defined the 
printers in CEO a queue (you have to 
include the con ole numb r, but CEO 
ignore it if you et the printer up a a 
queu ). When CEO Formatter fini hed, it 

handed the job off to EXEC. 
Another trick for form control: Gener

ate a bunch of printers (one for each form 
in portrait and land cap ) and then spec
ify a non-standard form for tho e with 
forms, and no forms for the ones that use 
blank paper (even land cape). CEO hand 
the job to EXEC with IFORMS=, land
scape jobs come out right, and everything 
i automatic. 

From: Tom Gurak 
Wedo CEO print , QPRI T I BI ARY 

outside of CEO a well as ordinary 
QPRI "I to CEO printer without any 
problem . We even u e CEO's cleanup 
files . 

Apocalypse now 

From: Dave Garcia 
Does anyone know of a patch that will 

change the date and time from tandard 
DG format to, let' ay Digital? (i.e., 25-

From: Walter Mo crop 
Dave, 1 think that AOS/VS can already 

handle date well into the next century. 
I'm ure that DG will have a patch for 
correcting the entry problem by the year 
2000, a uming they last the decade. 

We had a ver ion of RT-11 a f w y ars 
ago that caused the year 19 4 to b hown 
a year OO-apparently, omeone at DEC 
never thought the operating y tem 
would be in u e that long. D. 

The NADGUG/RDS electrollic bulletin board 
is available to all NADGUG members. The 
phone number is 415/499-7628. There are no 
fees for use other than the telephone charge. 

The Office Automation Special Interest Sub Committee of NADGUG 
presents an 

DATA GENERAL 
WORKSTATION 

OASIS SEMINAR 
Developed By Data General Users 

For Data General Users 
May 17 & 18, 1990 

Thursday (9 a.m. - 5 p.m.) & Friday (9 a.m. - 1 p.m.) 

FoC/l 

Sheraton Denver Tech Center 
4900 DTC Parkway 
Denver, CO 80237 

3031 779-11 00 

Topics: 
• Hardware/Software Support -

Atlanta Customer Support Center 
• OA Debate: WordPerfect vs CEOwrite 
• Storage/Performance 
• CEO Object Office 
• Encrypting Documents 
• DG & LANs 
• Open Forum/Information Exchange 

For more information about topics and speakers, contact: 
Charlene Kirian at 7041 251 -9551 . 

.. O ll' ..... t" ', ... 
OA' . (; ("1""" 
USERS GROUP 

Circle 47 on reader service card. 

SOFTWARE FOR ANY LAN 
NO DEDICATED PC NEEDED 
::-=-======-- - :;: ------- ------- ---- --- --- - - - ----- - ------ -------- - ------ - ----- - - - -- -- -- - - --
ASYCHRONOUS COMMUNICATIONS SERVER 
Everything you need to connect your Data General to your 
Local Area Network is in th is software package, including 
exact Data General terminal emulation . Softerm ACS works 
with your LAN's COM (serial) ports or Digiboard mUlti-port 
boards. Licensed per File Server. Add breadth and 
functionality with additional modules: Over 60 exact terminal 
emulations, file transfer and more! 

ONE SOFTWARE PACKAGE. ONE SOLUTION . WE GUARANTEE IT. 

$800.00 
COMPLETE SOLUTION 

CALL NOW FOR INFORMATION! 
800·225·8590 

Circle 54 on reader service card. 
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Aviion, Eclipse support 
Portable Netware 

Boston- etware for Aviion Systems, 
the industry's first RISC-based products 
to support ovell's Portable etware, 
were announced by Data General at et
world '90. DC also announced that Or
acle Corporation's relational data base 
management system will support et
ware on Aviion systems. 

The announcements came with DC's 
introduction of three new products in its 
Distributed Applications Architecture 
(DAA) Open LA product line: a Soft
ware Developers' Kit (SDK) for Aviion 
PC LA s; etware for Eclipse MV sys
tems; and ative etware on DC Dasher 
386 workstations. 

Both Aviion and Eclipse MV servers 
can now support ative etware clients 
on Macintosh, MS-DOS, Microsoft Win
dows/386 and OS/2 workstations. As a 
multiprocessing system, Aviion servers 
can provide network file, print, and data 
sharing capabilities while simultaneously 
executing other network services, and 
Aviion and etware applications. 

The Software Developers' Kit (SDK) for 
Aviion PC LA s offers VARs, system in
tegrators, and third party developers the 
tools to develop client/ server applications 
for multi-vendor and ovell LAN envi
ronments. The kit includes etwise RPC 
(remote procedure call) Tool, RPC et
work Library, RPC extension programs, 
and a source level debugger. 

DC also plans an SDK for LA Man
ager that it will introduce later this year. 
The forthcoming kit will enable develop
ers to write one application for multiple 
types of PC LA s, DC says, thereby re
ducing development costs. 

ative Netware for the Dasher 386 
provides a server platform that takes 
advantage of ovell's security, reliability, 
and network management features . 

The new DAA products are available 
from DG 90 days after receipt of order. 

etware for the Eclipse MV will not be 
available until the second half of 1990. 

66 

Cost of software licenses depends on 
configuration, with etware for Aviions 
at $6,550 for a 1-64 user system on an 
AV / 4000, and Aviion PC LA 's Software 
Development Kit at $9,935 for a 1-4 u er 
system. 

Data General Corp., 3400 Computer Drive, 
Westboro, MA 01580; 508/898-4083. 6 

Circle 71 on reader service card 

New DG terminals 
provide improved Unix 
compatibility, DEC 
terminal emulation 

Westboro-Data General announced 
new 0216+, 0412+, and 0462+ terminals 
with improved screen compatibility be
tween AOS/VS and Unix application 
environments. 

ICobol and BBasic applications can now 
be ported to the Aviion platform without 
having to re-write code or make changes 
to screen-handling commands. Program
mable function keys on the 0412+ and 
0462+ allow for automation of frequently 
used functions. All models come with an 
IBM PC AT-compatible, 101-key keyboard 
and can run from multi-user PCs. 

The terminals, which work with host 
systems ranging from MYs to Aviions to 
VAXes, also include new DEC terminal 
emulation capabilities enabling a single 
display terminal to be used in multiple 
host environments. 

DC's new models feature a 14-inch, flat
faced screen that displays 24 lines (user 
selectable to 25 lines), with 132 column, 
row-by-row screen compression and of
fers a 70 Hz screen refresh rate. An op
tional anti-glare, anti-static mesh screen 
is also available. 

Bar code terminals (DG models 5232 
and 5233) based on the 0216+ and 0412+ 
are also available. Each model combines 

bar code electronics with a wand or hand
held laser gun canner. When enabled, 
the bar coding terminal auto-discrimi
nate widely used bar code formats such 
as UPC, EA ,LOGMARS, Interleaved 2-
of-5, Codabar, and 128. 

Prices for the 0216+, 0412+, and 0462+ 
are $445, $545, and $995, respectively. Bar 
code terminal model 5232 costs $1,195 
and model 5233 is $1,295. 

Data General Corp., 3400 Compllter Drive, 
Westboro, MA 01580; 508/898-4074. 6 

Circle 72 on reader service card. 

MV as electronic 
messenger 

Brooklyn, Y-Complink, Ltd. intro
duced Office Access oftware for Data 
General MVs. The software provides elec
tronic messaging services to CEO users 
as well as users of other word processing 
and data processing applications. 

It sends faxes, telex message, cable
grams, telegram and priority mail, as 
well as off-network electronic mail to 
systems such a IBM DISOSS and PROFS, 
S/34, 36 or 38 mail systems, DOS-com
patible PCs and LA s, Wang Office and 
DEC's All-in-One. 

An administrator's section in Office 
Access accommodates "profiling" of sys
tem communications, and message di -
positions. Single messages can be sent to 
a number of users by "just marking them 
off and letting the software do the rest," 
Complink says. Lotus files and other 
tran actional information can also be sent 
and integrated into existing applications 
with the new product. 

Complink, Ltd., 1419 Avenue /, Brooklyn, 
NY 11230; 718/338-9646. 6 

Circle 69 on reader service card 

Digital Dynamics 
announces D:drive 
rev 1.3 

Ann Arbor-D:drive, a PC to MY soft
ware LA package, is available in a new 
version (revision 1.3) that includes ex
panded support of character develop
ments, file locking, and new commands 
that enable the running of any program 
within D:drive. 
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------------------------------------------------------------

Through a collaboration with Com
puview, Digital Dynamic include a 
complementary demo of Vedit Plus, a PC 
text editor, with each demo and full ver
sion of D:drive. 

Digital Dynamics, Inc., 3055 Plymouth 
Rd., Alln Arbor, Ml; 313/995-2400. tl 

Circle 76 on reader service card. 

DG/UX 4.2 supports 
OSF/Motif and Aviion 
graphics library 

Westboro-DG/UX 4.2, the latest re
lease of DC's native Unix operating envi
ronment, include new S A (systems 
network architecture) software packages 
to improve IBM connectivity, and also 
support for the OSF /Motif u er interface 
and DG/ AVlib, a graphics library for 
Aviion systems. 

Running with OSF / Motif is Looking 
Glass, an icon-and-mouse driven graphi-

cal user interface from Visix Software, Inc. 
that gives the Aviion the "Iook-and-feel" 
of desktop PCs. The graphic library con
tain a et of high performance 20 and 
30 subroutines and a series of commands 
for development of graphics applications 
on DC's latest machine. 

The new IBM connectivity package al
lows OG / UX to support Application 
Program Interface for Logical Unit 
(APILU) types 0, 1, 2, 3, and 6.2. Pro
grams written on Aviion systems can thus 
exchange data with programs that ad
here to these protocol standards. 

Additional IBM connectivity packages 
that DG previously bundled together are 
now available a separate components. 
These include Synchronous Data Link 
Control (SDLC), a communications pack
age that connects Aviion systems with 
computers using the SDLC line protocol 
in IBM S A environments; S A, which 
provides the communications transport 
faci lity to connect Aviion systems to an 
IBM S A network; as well as S A/ R]E 
(systems network a rchitecture/ remote job 

PRODUCTS AND SERVICES 

entry) and S A/ 3270, which allow emu
lation of IBM 3776 Model 3 S A work
tations and peripherals, IBM 3270 termi

nals, and IBM 3286 and 3289 printer on 
Aviion system . 

DG/ UX 4.2 licenses start at $500. 
Data General Corp., 3400 Compl/ter Drive, 

Westboro, MA 01580; 508/898-4072. tl 
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CY-8200 backup 
system features LCD 
transfer info 

ewport ews, VA-Contemporary 
Cybernetics announced a new 8 mm high 
capacity backup subsystem, the CY-8200, 
a helical scan tape drive based on the 
Exabyte EXB 8200. 

A two-line, 40 column LCD status dis
play on the CY-8200 shows transfer rate 
(up to 15 MB per minute, depending on 
how fast data is delivered), command 

Connect your PC to 
your MV with D:drive TM 

.MV looks like a DOS drive 

COllllfCT WITH 
D:drille™ 

.No new commands to learn 

.Use existing Async ports- no additional hardware 
required 

• Transparent to all application programs and 
DOS commands 

.Random access to databases- no need to transfer 
an entire file 

DOS Only Users won 't know they are on the MV, but 
will appreciate file and peripheral sharing. 

Dual System Users will love the ease of switching 
between terminal AOSNS and DOS mode, all on the 
same asynchronous line. 

Supports up to: 
.19.2 k Baud 
.30 subdirectories 

.1000 files 

.32 megabytes 

Price: Only $795, plus $125 per personal computer 
- up to 32 users . 

• 11= DIGITAL 

The soffware bridge for LANd locked systems 

(Refundable 
with purchase.) 

-11= DYNAMICSINC. 3055 Plymouth Road Ann Arbor, Michigan 48105 (313)995-2400 FAX (313)995-3232 

Circle 32 on reader service card . 
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ICOBOL QUESTIONS? DG " COMPATIBLE 
• When a program encounters a 
locked record, how can I find out 
who locked it? 

BUY • SELL • LEASE 

• I want to use ICOBOL 1.5. Do I 
really have to convert all my data 
files? Is there any way to access 
1.4 and 1.5 format files from the 
same program? 

• Is it possible to use ICOBOL 
data files with other languages? 

Threshold 
has the answers! 

Who Locked It? ............ $250 
Multisam ...............•........ $250 
ICIO ................................ $450 

~ 
MV/1 5000. 20000 
MV/l 0000 
MV/8000 
MV/7800 
MV/4000. 40000C 
MV/2000 
NOVA 4-C. Sl20 
S/140. S/280. C350 

M!;MORY 
for all MV & 

ECLIPSE 
for all NOVA & 

MICRO 

eRIt:fI!;RS 
4320 55CPS LQ 
TP-2 W/KSR 
Data Prod B300 
OKIOATA 192. 292 
HP LASER JET II. 2P 

I2ESKIQe 
OG/l 0. 20. 30 PKG 
DISK UPGRADES 
USAM-4. USAM -1 
CARTRIDGE TAPE 
MEMORY 

~QMMUt:fI~AIIQt:f~ 
IAC-8. IAC-16 
TCB'S 
COM BASIC I/O 
ATI-1 6. AMI-8 
ALM-8. ALM-16 
MCP-l WITCB 

I2I~K l IAe!; 
354. 592MB 
96. 192MB 
73. 147MB 
10. 12.5. 20. 25MB 
6231 CART NlE 
6026. 6123. 6125 
6299. 6300. 6021 

~ 
6053. 0 -1 00. 0 -200 
0 -210. 211 . 410. 460 
0 -21 4. 215. 411 . 461 
0-216. 412.462. 470 

~QMfAlIIiLE~ 
ZETACO CDC 
FUJITSU SCIP 
DATA RAM STC 

Threshold, Inc. 
165 E. Magnolia Ave. 

Auburn, AL 36831 

SPECIAL I MVl40C W/2MB. 70MB DISK. * * * * FLOPPY. CART ........... $2.900 

AMES SCIENCES, INC. 
(205) 821-0075 2 BASTMAPLB AVE. TRAPJ'B. MD 2167J 

(301) 476-3200 • Fax 301-476-3396 
Circle 63 on reader service card. Circle 2 on reader service card . 

1U~~CE = Glt~ 
+~~ CALL "17' ~ 
~ 313-853-0770 ~~t. 
/ 

/ 
~ John Bonacci - Craig Hadley ~ 
o (Formerly of Mcintyres's Mini-Computer) ~ 

We Buy - Sell - Trade 
- Data General Hardware 
- Compatible Peripherals 

DATARAM 
AUTHORIZED DISTRIBUTOR 

Depot Repair Available 
Computer Engineering 

International, Inc. 
2231 Star ct. 
P.O. Box 81755 
Rochester MI 48308 
FAX: 313-853-0775 

Circle 7 on reader service card. 

under execution, unu ed tape in mega
byte, and the ECC rate indicating backup 
integrity. The subsystem itself provides a 
formatted capacity of just over 2.3 CB per 
tape, and i ava ilable in tabletop or 19 
inch rack mounting models. A direct in
terface to Pertec tandard 9-track tape con
trollers is also available. Prices start at 
$4,000 and range to $20,000. 

Contemporary Cybernetics Group, 11830 
Canon Blvd., Newport News, VA 23606; 804 
/873-0900. d 
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VSPAC/One 
performance software 
available for MVs 

Westboro-DC's new YSPAC / One 
software provides Eclipse MY system 
managers with access to a range of per
formance data on a single CPU. 

Incorporating the same methodology 
a DC' Atlanta based Systems Evalu
ation and Performance Analysis Center 
(SEPAC), the oftware provides interac
tive performance analysis and simplified 
access to system statistics. An initial li
cense for a single MY family system runs 
between $3,000 and $8,000 (depending 
on CPU class). Through SEPAC, service 
packages are also available, including 
installation, phone support, and on-site 
implementation assistance. 
Data General Corp., 3400 Computer Drive, 

Westboro, MA 01580; 404/448-6072, ext. 
2171 (SEPAC marketing). d 

Circle 74 on reader service card 

Memory upgrades for 
Aviion 

Princeton, J-Dataram's DR-880 
memory upgrades are now available for 
the Aviion 300 series workstations in 4 
MB and 16 MB versions. The upgrades 
provide system expansion to 28 MB or 
112 MB. The 4 MB module starts at $2,000, 
and the 16 MB at $12,000. The company 
says that theirs "is the only alternative 
memory to DC's offering." 

Dataram Corp., P.O. Box 7528, Princeton, 
NJ 08543-7528; 609/799-0071. d 

Circle 7S on reader service card 
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BUY • SELL • TRADE • SERVICE 

All Data General Equipment 

APRIL SPECIAL 
FREE 0-216 Terminal 

$445 Value! 
with the purchase of any Fujitsu Band Printer 

Fujitsu 3041 (6ooLPM) ... List $6,636 ..... Now $5,125! 
Fujitsu 3042 (9OOLPM) ... List $10,875 ... Now $6,500! 
Fujitsu 3043 (1200LPM) . List $16,650 ... Now $9,850! 

Laser Printer Special: 
Fujitsu RX71 00 .............. List $2 ,1 95 ........ Now $960! 
Citoh Megaserve-30 ...... .. 30 Pg/Min .... Now $21 ,OOO! 
Citoh Megaserve-45 ....... . 45 Pg/Min .... Now $29,000! 
Oelphax 5-6000 ............. 75Pg/Min ..... Now $40,000! 
Oelphax 5-9OCXJ ............. 90 Pg/Min .... Now $94,000! 

& many more ... just call for pricing. 
Offer valid thru 4-30-90 

All sales COO 
cO 

FUJITSU 

DEPOT TERMINAL REPAIR: s89 
2-5 day turnaround 

On Most Data General. Wyse, & Perfect Terminals. 

Sabra Systems, Inc. 
P.O. 80x 806, 124 Miller Road, Kinnelon, NJ 07405 

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

On-Site Service 

Circle 51 on reader service card . 

INFODEX PRESENTS 
CONVERSION PLUS™ 
Moving from one Data General to another or 
between different vendors has become 
far easier with CONVERSION PLUS.·M Now, trans
fer between data media and upgrade your 
software- all through Infodex, the Data 
General experts. 

MEDIA 
SOFTWARE 

B · ~ * RDOS 

~.-. t 
ADS 

~ 
AOSVS 

t 
FORTRANS 

® t 
call NOw 

BPI 
TAPE ~ )' ,,<; 

@1 : 

(201) 0 
BPI ASSEMBLERS 

TAPE .-. t 
BASICS 

662 .. 102 @.-. ~ DISKS C 

@. ~ 
~ 

ASCII 

~ 
EBCDIC 

INFODEX 
7000 Boulevard East • Guttenberg, NJ 07093 

Circle 39 on reader service card . 
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LOOKING FOR A RELIABLE SOURCE FOR NEW 
AND USED DATA GENERAL EQUIPMENT? 

Call: ASSET REMARKETING CORPORATION 

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

SPARE PARTS ARE OUR SPECIALTY. 

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

1103 S. Cedar Ridge Drive ASSET REMARKETING CORPORATION 
Duncanville, Texas 75137 

(2 14) 296-9898 FAX (214) 296-6268 

Circle 3 on reader service card. 

2105 Rosswood Drive 
League City, Texas 77573 

(713) 334-2204 



~ 
AD INDEX 
Company PG# RS# Company PG# RS# 
Alliance Systems, Inc. 71 - INFOS Special Interest Group 63 40 
Ames Sciences, Inc. 68 2 International Computing Systems 49 41 
Asset Remarketing Corporation 69 3 Interscience Computer Corporation 50 42 
BASIX Development Group 71 44 Jacobsen & Associates, Inc. 22 43 
BL Associates C4 4 Minitab Statistical Software 71 -
Claflin & Clayton, Inc. 64 5 NADGUG 64 45 
Computek Ltd. 59 6 NPA Systems 5 46 
Computer Engineering International Inc. 68 7 OASIS 65 47 
Computer Engineering Associates, Inc. 19 8 Oracle Corporation 3 48 
Computer Wholesalers 71 9 RAVE Computer Association, Inc. 53 49 
Contemporary Cybernetics Group 25 10 Rhintek, Inc. 10 50 
Cybertek Software, Inc. C2 11 Sabra Systems, Inc. 69 51 
Data Assurance Corporation 43 12 SAS Institute Inc. 7 -
Data Bank Associates, Inc. 39 14 SCIP 28 52 
Data Bank Associates, Inc. 19 13 Security Computer Sales 48 53 
Data General Continuing Products Division 36 &37 15 Softronics 65 54 
Data General Continuing Products Division 44 & 45 16 St. Louis Area Users Group 56 55 
Data General Continuing Products Division 26 & 27 17 Sysgen Data Ltd. 12 56 
Data General Corporation 30 &31 18 :SYSMGR 62 57 
Data General SEPAC 39 1 :SYSMGR 59 58 
Data Investors Corporation 33 19 :SYSMGR Bulletin Board 71 59 
DataLynx 40 20 3CI 9 60 
DataPlus 11 21 Threshold, Inc. 12 62 
DataPlus 13 23 Threshold, Inc. 68 63 
DataPlus 15 22 TLC Systems, Inc. 61 64 
Dataram Corporation 57 24 US&T 21 65 
Dataram Corporation 57 25 Vantage Software, Inc. 62 66 
Dataram Corporation 57 26 Wild Hare Computer Systems Inc. 29 67 
Dataram Corporation 57 27 Zetaco 1 68 
Dataram Corporation 57 28 
Dataram Corporation 57 29 
Dataram Corporation 41 30 

.-PRODUCTS AND SERVICES INDEX Delphi Data 47 31 
Digital Dynamics, Inc. 67 32 Company PG# RS# 
OMS Systems, Inc. 17 33 Complink, Ltd. 66 69 
Eagle Software, Inc. C3 34 Contemporary Cybernetics 67 70 
Essex Computer Service, Inc. 54&55 35 Data General Corp. 66 71 
Fast Track Systems, Inc. 23 36 Data General Corp. 66 72 
Flying Point Software 16 37 Data General Corp. 67 73 
The Future Now 63 61 Data General Corp. 68 74 
Hanson Data Systems 63 38 Dataram Corp. 68 75 
Infodex 69 39 Digital Dynamics, Inc. 66 76 

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

NADGUG 

Membership, address changes 
Jennifer Foye ................................................................ 80018n-4787 

(Outside the U.S.) ....................................................... 512/345-5316 
Information on RIGs or SIGs 
Greg D. Goss ............................................................... 80018n-4787 

(Outside the U.S.) .... .. ... .... ..... .. .. .................. ........ .. ..... 512/345-5316 
Electronic bulletin board 
(300 or 1200 baud modem) 
Rational Data Systems ................................... .............. 415/499-7628 

70 

NADGUG staff and Focus Magazine address: 
c/o Turnkey Publishing, Inc. 

FOCUS Magazine 

512/345-5316 

Stillhouse Canyon Office Park 
4807 Spicewood Springs Road 

Suite 3150 
Austin, TX 78759 

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

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

FOCUS back issues ... ........ .. .... ... ......... ..... .... Turnkey Publishing staff 
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CLASSIFIED ADS __ _ 

EQUIPMENT 

FOR SALE 
MY / 000 w /11 MB Memory, 4 IAC-~ 6, 
IA - ,2360MB Argu w/controller, 147 
MB Winche ter w/controller, 6026 Tape, 
2-Bay Cabinet. Under DC Maintenance. 
B0412-781-6111. 

SOFTWARE 

Statistical 
Software 

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

MINITAB: ~ 
STAT I STICAL SOFTWARE 
3081 Enterpflse Dr .. Stote College. PA 16801 

814-238-3280 

DIAL·UP BULLETIN BOARD 

Use the 
NADGUG BBS! 

No Charge-Simple, on-line registration_ 
Supported by your membership dues_ 

300, 1200, 2400, 9600 ba ud 
24 hr / day, 7 day / week 

415/499-7628 
ow with multiple lin and download! 
perated by Rationa l Data System , Inc_ 

:SYSMGR BBS pecialize in file tran -
f rofRDOSand AOS[/VS] DUMP files 
- no me aging facilitie . XMODEM, 
YMODEM, and KERMIT upported. 
415/391-6531(one line), 2400 baud 
(Yadic3447),8data bit, 1 tart/ top bit 
or 415/550-1454 (voice). System i 
MY /4000, t rminal mod is HAR/ 
605X. 
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DATA GENERAL 
BUY . SELL . TRADE 

SPECIAL: MV15000 Mod-1 0 ... ........................ $44,000 

PROCESSORS MAG TAPE DRIVES 

MV2oo00 Mod--, w/16MB Memory ... ... .. _ .. $ I 29.000 63001600/6250 BPI Mag Tape Subsyslem ........ $10.900 

MVlSOOO Mod-II 10 Mod-l0 upgrade ...... _ ....... 29.000 6299160016250 BPI Mag Tape Subsyslem .......... 13.900 

MV2500 w/8MB Mem. 322MB H/D ........................ 17.900 6026 9TR 800/ 1600 BPI Tape Subsyslem ................ 990 

MV 1 0000 w/4MB Memory ..................... _ ........ 17.900 6270-B 15MB DT Cartndge ........................................ 690 
MV8oo0 Mod II w/4MB Memory ..... ........................ 1.900 

MV7800 w 4MB Memory ........... . ..................... 4.400 DISK DRIVES 
MV4oo0 wo Memory ............................. 790 

MV2oo0DC w/2MB. 160MB Disk. 24MB Cart ......... 4.900 
Eclipse S1280 w/2MB Memory. BMC ....................... 4.500 
Eclipse S/140 w/256KB. 16-s101 . ... ......................... 790 

6239 592 Subsyslem ........................................ $11 .900 
6236 354MB Argus Subsyslem ............................... 4.600 

6161 147MB Klsmil Subsyslem ............................... 990 
6363 160MB HID MV2 or MV4DC ........................... 1.790 

Desklop Model 10 or 20 w/256KB. 15MB Floppy . .. 790 633671 MB Disk w/Controlier lor Desklop ...... .. ....... 890 

MEMORIES 
SKSHP660F 660MB SIS Replaces DG658 I Rams 18.595 

8990·E 32MB MV20/MV15 Memory .................. $23.900 
8990-0 16MB MV20/MV 15 Memory ..................... 11 .500 
8871 8MB Universal Memory .... ... ... ................. 3.900 
8865 2MB Universal Memory .... ........ ............... 490 
8708 2MB MV81MV6 Memory .. .......................... .. 390 
8713·R DT Mod-l0 or 20 512KB Memory ................ 290 

TERMINALS 
65000216 CRT w/Keyboard ............................. $370 
63921910215 or 0214 CRT w/Keyboard ............ 245 
6167/66 0460 or 0410 wlKeyboard ........................... 245 

6168/69 0210 or 0211 w/Keyboard ........................... 175 

COMMUNIC ATIONS/CONTROLLERS/OPTIONS PRINTERS 

4370 lAC 16 wfTCB RS232 .... ........... ..... . . $2.900 4599 DG 2000 LPM Band Pnnler ....................... $16.900 

4369 IAC8 wfTCB ... .. ......................................... 1.490 4598 DG 1500 LPM Band Pnnler ................ ..... 10.900 

4532-A Inleiligeni LAN Conlroller ........ ..... .. .......... 3.000 4364 DG 600LPM Band Prinler ............................... 1,490 

6238 354MB/592MB Argus Intelligenl Controllers ..... 890 4433180CPS .................................................... 425 

4463 USAM4 w/Cable ................................................ 325 4531 160CPS/ 132 Column Pnnter ............................. 350 

MS-DOS 
Compiled Business BASIC (CBB) is an easy to use and 

comprehensive tool to convert your DG Business BASIC and 
Bluebird Business BASIC programs to true MS-DOS format. 
Download and convert Business BASIC programs to run on 

your DOS compatible PCs. Whether your needs are for 
single-user, multi-user or networked PCs, CBB is the solution. 
To order please call us at 1-800-432-4356 or 615-370-0037. 

BASIX Developmenl Group, Inc., 100 Winners Circle, Suile 450. Brentwooa.Tennessee 37027 

N BASj"i 
C88 ". 'eg""'" I .... mo'. oi llASIX oe.tlopmenl Group Inc . 11 . ' • , 
OIhef DIOnas and PfQdud names ate IfOCIemorks Of .egISlef80 !lOGe· 
morkS OI llletr respec11V8 compan.es 

MSllt DeveIopmenI Group Inc 1989 
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PRISM _____________________ _ 

Data General quarterly reports, always 
a popular topic, showed a loss of $20.5 
million (69 cents/ share) for the fir t quar
ter ending December 30,1989. For its first 
quarter last year, the company reported a 
loss of $19.5 million. 

Revenues for the first quarter were 
$290.7 million, compared with revenues 
of $308.6 million for the first quarter last 
year. Operating loss for the quarter was 
$18.4 million, compared with an operat
ing loss of $17.5 million for the first quar
ter last year. 

With revenues down and losses up, 
does this mean that Data General is in for 
another bleak year of plant closings and 
layoffs? Probably not. President and CEO 
Ronald L. Skates said the drastic cost 
reductions are working; showing up as a 
nearly $10 million reduction in operating 
expenses, compared to the first quarter of 
1989. The company is also pleased by 
response to the Aviion line of open sys
tems. 

"We remain cautious for the near-term; 
we expect that demand will continue to 
be erratic. Longer-term, however, we are 
confident that we have taken the right 
steps to generate growth and become 
profitable," said Skates. 

• 
In late January, three Data General vice 

presidents resigned from the company. 
Former Senior VP for Communications 
Systems Colin Crook signed on as chair
man of the corporate technology com
mittee of Citicorp, the banking and finan
cial services company. 

Two high-level executives on the inter
national front resigned, leaving Execu
tive Vice President Herb Richman to 
oversee international operations. Wayne 
Fitzsimmons, a DG veteran of 18 years, 
most recently as VP of Americas and Far 
East, joined Banyon International. As VP 
international at Banyon, Fitzsimmons will 
oversee marketing, support, and sales 
channels. 

Dave Lyons, former VP & GM, Inter
national Sales and Service, resigned to 
pursue the proverbial "other interests." 

• 
DG hired three new vice presidents in 

February. David Ruberg, formerly of Tiel 
Communications, is VP of Telecommu-

72 

nications. Ruberg's primary responsibil
ity is to ensure the success of Data 
General's joint venture with Nippon Tele
graph & Telephone. Ruberg dealt exten
sively with IT while at Tie/Communi
cations. 

Tom Palka is the new VP IUS Sales. 
Palka is formerly of Prime Computers, 
where he was VP orth American Sales 
& Corporate Offices. He will report to 
DG VP orth American Sales Angelo 
Guadagno. Reporting to Palka will be 
Brian Bilder, formerly of Apollo, who is 
the new VP /Western Operations. 

At press time, DG was poised to make 
further announcements regarding corpo
rate structure. 

• 
Brock Control Systems, Inc., of At

lanta, Georgia, signed an independent 
software vendor (lSV) agreement with DG 
to offer its sales automation software on 
DG's Aviion family of Unix systems. 

• 
Modem maker U.S. Robotics acquired 

in February 100 percent of the stock of 
Communications Research Group 
(CRG), a software developer and maker 
of Blast communications products. The 
purchase will allow U.S. Robotics to offer 
integrated hardware and software com
munications systems. Blast has an 
amassed customer base of over 50,000 
installations. 

• 
Technicraft Automation Group of 

Richmond, Virginia, granted exclusive 
Canadian license for its Distributors Busi
ness Management System (DBMS), soft
ware for wholesale distributors, to 
Equisys Systems, Inc., a Toronto-based 
DG value-added reseller. 

• 
Adagen Ada design software is now 

available on Aviion computer systems, 
following DC's signing of an independ
ent software vendor agreement with 
Mark V Systems Limited. Adagen is a 
software development environment that 
automates and integrates the analysis, 

design, and maintenance of la rge Ada 
projects. Ada is the programming lan
guage mandated for u e by the Depart
ment of Defense and defense contractors. 

• 
Keeping track of blood supplies can be 

a messy job, but software from Hemocare, 
Inc., a Data General VAR, makes it easier. 
The Hemocare blood bank automation 
system was recently acquired by 10 hos
pitals in the U.s. and Canada. The sys
tem, which is based on MV family and 
Dasher 386 computers, manages the vo
luminous amount of information on pa
tients and blood donors that must be as
sembled to ensure a safe blood supply. 

• 

B.J. Inc. was advised by The Coca-Cola 
Company that 8.J. Inc's logo "is very 
similar to the Arden Square Device used 
in connection with our product COCA
COLA," and that it believes that the logo 
might "cause those who view it to be
lieve that Brian Johnson Inc. is somehow 
connected with or related to The Coca
Cola Company, which, as you know, is 
not the case." 

Included in the evidence from The 
Coca-Cola Company was a photocopy of 
a letter on B.J. Inc. stationary addressed 
to Mr. Steve Mintz of Data Bank Associ
ates. Data Bank Associates markets the 
ARC program for AOS/ VS. B.J. Inc. 's 
:SYSMGR Division markets a competing 
product called :WFFCA. 

When asked for comment, Johnson said 
he will probably remove the swirling rib
bon from the logo. He noted that several 
years ago, when The Coca-Cola Company 
announced ew Coke, he sent the com
panya letter of protest on 8.J. Inc. station
ary. At that time, The Coca-Cola Com
pany made no mention of the logo, but 
did send him a coupon for ew Coke. 6. 

April 1990 
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DISK_PAKTM 

with 

AufoItcDtie Fife p~ 

Available space 

NewlTranslenl hies 

Directory Information 

Frequenlly used Illes 

Moderalely used files 

Seldom used Illes 

Never used hies 

• No more guesswork determining 
frequently used files. 

• Automatically arranges all files by 
number of accesses. 

• Even greater reductions in seek 
distance and service time. 

• Disks remain optimized longer, 
eliminating the need for frequent 
reorganizations. 

• Supports single- and multiple-disk 
systems. 

• Menu driven, interactive interface. 

• Reorgan izing disks is easier than 
ever! 

DISK.PAK and vs. TOOlBOX are Irademarks of EAGLE Software. 
Inc. INFOS is a regislered trademark 01 Dala General Corp. 

Other EAGLE Software Offerings: 

• PCOPY.PAL selectively retrieves 
individual files or a group of files 
from a set of PCOPY tapes. 

• INFOS® File Recovery. EAGLE 
Software consultants can recover 
INFOS files with FILE CONSIST
ENCY ERRORS. 

• Disk Reconstruction. AOSNS and 
AOSNS II disks with hard errors 
have been reconstructed, recover
ing cr itical files . 

SOFTWARE. INC. 

169 E. Cloud I P.O. Box 16 
Salina, Kansas 67402-0016 

Phone (913) 823·7257 
Fax (913) 823·6185 

VS.TOOLBOX Utilities: 

• TERMINATOR and SENATOR work 
together to terminate inactive or 
unauthorized processes. 

• SECRET.AGENT monitors system 
activity (CPU usage, disk activity, 
memory usage, etc.) 

• D.A., SURGEON and TAILOR tune 
hash frame sizes of directories and 
element sizes of files. 

• ARCHITECT and REBUILDER 
easily reorganize any INFOS files to 
improve processing speed and 
reclaim unused disk space. 

• DIRECTOR re-directs indirect 
records in an INFOS data base. 

• INSPECTOR and INVESTIGATOR 
monitor the organization of an 
INFOS file and determine when 
reorganization is necessary. 

• CROSS.EXAMINER logically com
pares two copies of an INFOS file. 

• ENFORCER will find or force a 
"quiet-time" when INFOS backups 
can be performed with confidence. 

• EXTENDER adds a volume and 
MANAGER enables space 
management for an INFOS index or 
data base. 

• PARAMEDIC recovers data records 
from corrupted INFOS files. 

Circle 34 on reader service card. 
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SEVEN SERIOUS REASONS 
FOR MAKING BL ASSOCIATES YOUR HARDWARE SOURCE. 

J. HARDWARE ALTeR ATIVES 
(ZETACO. DATARAM. 
lECATAPf. SCIP .) 

5. DELIYEIIJ.-
MOST ARE 
I STOCK 

2. fREE HARDWARE 
UPPORT HOTLINE 

617-878·" 0 I • PRIONC 
COMPETITIVE 

WHE 

ER I G DG HARDWARE, OPERATIO 

UPP RT WE PROVIDE DOE 'T TART WITH A DOLLAR SIG 

RE PO IBI LlTY, OUR 0 T OF DOl BU I E . 

WHE YOU ' RE I THE MARKET FOR DG O R OMPATIBLE HARDWARE 

GIVE BL AS 0 lATE A CALL. YOU ' LL GET T H E FULL PA KAGE, 

TH E PEOPLE BEHI D IT, A D A AFFORDABLE PRI E. 

A S s o C A T E S 
D.G. HARDWARE A D ALTER ATIVES· WITH THE STRUCTURE TO SUPPORT THEM 

145 WEBSTER STREET, SUITE A, HA OVER, MA 02339 
TEL. (617) 982·9664 · FAX (617) 871·4456 

PC COMPATIBLES ' DC COMPATIBLE DIAC OSTICS AVAILABLE 

Circle 4 on reader service card . 
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