


Is down-time toppling your business? 

Don't get shaken, call CRC. 
With our new UPTIME service, the Data 
General experts at CRe can guarantee that every 
part you need for every piece of equipment under 
contract will be on hand at our headquarters. We 
can doubly guarantee the fastest possible 
delivery offering 24 hour service seven days a 
week. We never close. 

As a subscriber to our UPTIME' service, just 
call in the replacement parts your system 
requires and eRe will immediately send these 
parts to your business. Our average door to door 
delivery is a mere 6 hours anywhere in the 

the U.S.A. All you have to do is send us the 
malfunctioning parts within 24 hours after 
you've placed your order! 
And if there's a problem with your system that 
has your own service professionals perplexed, our 
technical support team has the expertise to walk 
you through it quickly and accurately. 
So whether you're a third party service contrac
tor looking to increase your capabilities without 
increasing your overhead, or someone who just 
cannot afford downtime, whatever your business, 
UPTIME is the service you've been waiting for. 

-== :;;:::;-;; ---- ~-~---- -- ---- =-==--=------ --
BECAUSE THERE IS NO UPSIDE TO DOWNrIME 

19 NORFOLK AVE., SOUTH EASTON, MA 02375 
(617) 238-2090/1-800-225-5615 

A Subsidiary of American Express 

Circle 16 on reader ervice card . 



XXI 
REASO S TO CALL 

XXI. 

I. II. III. IV. v. VI. VII. 
Full service Novas® Multi-vendor Cost Customized 24-hourl7 Automated 
maintenance. to MVs. environ- effective- service day coverage central 

ments. ness. contracts. available. dispatch. 

VIII. IX. X. XI. XII. XIII. XIV. 
Technical Quick Downtime Complete Depot ADS/RODS Emergency 
expertise. response minimization. replacement repair. support. back-up 

time. inventory. service. 

XV. XVI. XVII. XVIII. XIX. XX. XXI. 
Disaster Time-sharing Loaner New/used System Free User-friendly 
prevention services. equipment. equipment upgrades. installation. people. 
programs. sale/lease. 

For nearly a decade, California Data General 
users from San Francisco to San Diego have 
relied on Xyrtin Xolutions, Inc. for their 
maintenance needs. 

XXI's full spectrum service provides 24 
hour/7 day coverage to Data General users of 
Novas® thru the MV10,000, including the newly 
introduced MV7800(XP). 

Dur automated central dispatch system 
allows us to respond quickly with technical 
support and parts necessary to minimize your 
downtime. 
Nov .. S • fOQlSlered lrademark 01 0." General 

Try us and you 'll find lots more than XXI 
reasons to be glad you called XXI . 

1 (800) 234·4XXI 

Xyrtin Xolutions, Inc. 
CERTAIN SOLUTIONS FOR XERVICE 

3322 Industry Drive • Long Beach, CA 90806 
(213) 597-2317 • FAX: (213) 597-8529 
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The best tool for developing COBOL applications. 
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For more information 
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Threshold, Inc. 

165 East Magnolia • P.O. Box 831 • Auburn, AL 36831 
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THE PRESIDENT'S PAGE 

PAT ON THE BACK 
Accomplishments 
show that NADGUG 
is all grown up 
by Joyce Carter 
NADGUG president 

As I tend to my duties as president 
of ADCUC, the cope of what we are, 
what we ar dOing, and the complexity 
of the operation astounds me. In a very 
hort time, ADCUC ha grown from a 
mall group run by Data General to a 
om what autonomous, fairly large 

group, and our accomplishments are 
not to be taken lightly. Some of thes 
accomplishments include the following: 
• highly successful monthly publication 
of Focus magazine 
• bigger and better conferences, with 
still more to com 
• steady and continued memb r hip 
growth 
• growing number of regional and spe
cial interest groups 
• improved relations between users and 
Data General, exemplified by DC's in
volvement and attendance at confer
ences and meeting 
• users' input to DC about concern and 
needs 
• awareness of AD UC at all levels of DC 
• bu lletin boards- both 015 and Ra
tional Data Systems 
• software library of useful public do
main programs 
• increased number of vendors exhibit
ing at the conference 
• improved quality of exhibits. 

This list certainly doesn't cover every
thing. These accomplishments do not 
just happen. Many people have put a 
lot of time, work, and creative thought 
into bringing these events to life . 

ADCUC and Data General have a part
nership that is vital, sustaining, and ag
gres ive. Through this partnership, we 
are able to work toward the common 
goal of meeting the needs of DC users. 

From this cohesive partnership came 
the aggressive innovations that you 
have seen put to work. For example, 
Focus is the result of an aggressive idea 
that was accepted and developed . This 
magazine is published for the users. 
Data General advertises in it, and some 
of their people contribute articles. Data 
General distributes copies to their per
sonnel and prospective user compa-

4 

nies. Also, other vendors advertise and 
ubmit article. Article are al 0 writt n 

by and about users. Focus couldn't exist 
without the partnership of ADCUC, 
Data General, and multiple vendors. 

In making this partn r hip work, 
there must be communication. FocLls is 
one method of communication, but 
there is another method that is impor
tant- hearing from the users. We try to 
provide as many opportunities as po -
ible for each user to "have their day in 

court." Roundtables at th conference 
i one method . 

Soon, you will be receiving a que -
tionnaire about our concerns and 
needs. Please fill it out and return it. 
Later this year, Don Clark and I will 
meet with Data General executives and 
present the result of the urvey. This 
meeting between ADCUC and Data 
General has b en held annually for the 
past few years. Every issue that has 
b en presented as a re ult of the ques
tionnaires has been addres ed, re
sponded to, and most importantly, fol
lowed through by Data General. 

Many change and improvements 
have been made as a result of thi 
meeting. One of the greatest reasons 
for the existence of a user group and 
for belonging to a user group is the 
open exchange of ideas and goal . This 
includes voicing user needs and con
cerns. The people at Data General can 
not address your needs and concern if 
they aren't aware of them, and taking 
them to the top in a tabulated , pri
oritized, and packaged presentation 
does more good than individual grum
bles and gripes to the local service rep
resentative or salesperson. 

NADGUG also needs some ideas, criti
cisms, and suggestions. Please fill out 
the evaluation form at the conference. 
Let your RIC and SIC representative 
know your concerns, and feel free 
to communicate with your ADCUC 
officers. 

Spread the word about ADCUC to 
your co-workers and other users. Show 
them a copy of Focus magazine. Tell 
them what we have accomplished and 
how we are growing. Join the regional 
and special intere t groups and invite 
others to be involved. We can be proud 
wh n we look at ADCUC and its ac
complishments. And pride is what the 

ADCUC officers and staff, Focus staff, 
and Data General staff feel when each 
of you participate, grow, and learn 
through our efforts. 6. 
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The best decision for 
improving computer 
response time. 

Main memory. 
From the DeskTop thru the M\, erie we manufacture 
your first line of defen e against poor system re pon e. 
Expand with SCIP memory and ave slots and power 
too. Our board are al 0 e:tsy to et up with board edge 
switches for the starting :tddres and for memory board 
enable di able. 

Ram Cache Disks. 
When you have topped out of main memory or if you 
ju t need to get the lead our of your di k acce s then 
elect one of our Ram Cache Di k to boo t your 1/0. 

Put 2 MB to 8 MB on line \\ ith a 1 micro econd average 
acces time (emulate the Paging Di k and ova Di k) 

Why SCI P MeRlories? 
Because they are the best ¥alue. 

SYSTEM CONTROLLERS & INTERFACE PRODUCTS 

449 SO . BEVERLY DR . #201 - BEVERLY HILLS 

Quality IDependability. 
Reliable performance i our de ign objecti\ e and our 
engineering team take pride in th exceptional quality 
of manufacturing te t and cu tomer re pon e. 0 with 
little ri k we backup our memorie by extending to . ou 
a lifetime warrant .. 

Compatibility Plus. 
CIP memories are not only 100% compatible to their 

Data General counterparts but offer more memory per 
board free up power for expan ion and have ea y etup 
information ilk creened on their cover . E\ aluation 
units are available 0 you can ee for your elf. 

Technology. 
Innovative de ign intricate tooling and di tingui hing 
feature ma\{e our memorie more than ju t clone .... 
Our ~I\ 410 board allow an M\ 10000 a full 32 ~IB on 
only two board yet they con ume Y2 the power .... Our 
I 6 0 memor. extend the ifV 00011 thru its MB 
limit to a full 16 MB of AO /\ memory. 

SCI P 
CALIFORNIA 90212 (213) 282 8700 
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ROUNDUP--______________ _ 

Good news for acronym fans- 0 

al FUDC i back. After a brief d mi , 
the orthern a lifornia Frequent U rs 
of Data General Equipm nt have re ur
rected the group with a very succes ful 
meeting held January 13 at the Oakland 
Hyatt. Forty- ven u er cam from a 
far away a Fre no, and 11 DC em
ploy attended (including two re
gional managers and a regional 
director). 

After a no-hos t reception, the group 
learned about the change xp ct d in 
r v 8 of A and rev 3 of EO, and 
got detail on the newly announced 
rack-mounted versions of the MV/2000 
and MVIJ400. Steven Tyler of Airc Solar 
Product i erving a the acting pre i
d nt of the group, and Charlie Crain of 
Oracl i the acting vice pre ident. The 
next meeting, March 9, will focu on 
y t m p rformanc , and will feature 

pre entations on D IP ' I and Rational 
Data Sy t m ' P -int gration products. 

• 
The Metropolitan New York regional 

Get behind the wheel of 

interest group ha cheduled it next 
quarterly meeting for Tue day, March 
15, at the YMCA R tirement Fund, 225 
Broadway, ew York, ew York. The 
meeting will run from 10 a.m. to noon, 
and will feature a presentation on com
puter ecurity. If you are planning to 
attend, plea contact St ve Kern at 
201/327-6300. 

• The Houston Data General Users 
Group (HADGUG) held it fir t meeting 
ot the year on January 14. ewly el c
ted officers are J ff Campbell, pr i
d nt; Le Jone , vice pre ident; Randy 
Berndt, tr a urer; and Mike Davi , c
retary. The discussion, I d by local D 
y tern ngin er Staci Jakel , cov r d 

th pro and con of E rev 3. For 
more information, contact L e Jon of 
Gulf Coa t Sy tern at 713/681-2301. 

h Id v ral meeting inc th n, and 
Joanne Terry calls the new incarnation 
"dang rou ." 

The 19 8 calendar 0 far ha four 
meeting chedul d in the fir t ix 
month at varying location . The Janu
ary meeting will be held in Albany, 
March in Syracu e, May in Utica, and a 
pecial Jun m etingltour in 0 wego. 

• The Colorado Data General User 
Group held an afternoon m ting Janu
ary 21. Officers elect d for the new 
y ar includ D bra Hoglund, pre ident; 
Joyc Gro , vice pr id nt; W ndy 
Speckman, ecretary; Don Davi , trea-
urer; and Bruce Carey, AD U repre
entative. Ron Helart of Data A ur

ance gav a pre entation on di a ter 
recovery call d "Th Hot Site Solu
tion." The group i a l 0 planning on 
compiling a library tape from contribu
tion of DCU m mb r . Their next 
meting will be held March 10. 

Anyon int r ted in joining D U , 

contact Debra Hoglund at 303/490-4126 . 
Annual due are $20. A 

SUPERIOR 
SOFTWARE SERVICES 

from 
your Business BASIC software 
and feel the speed of 

INFODEX 
SYSTEMS • 16-Bit to 32-Bit Macro 

Assembler Conversions 

• fully compatible 

• powerful new 
features 

• 32 bit imple

mentation of 

BBasic 

• doubled performance (approx.) 
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Call today for your FREE test drive! 

(212) 227-1922 

6 l/A-1IA ~* ~-. 
~ •• ..--.A. - •• 

COMPUTER SYSTEMS INCORPORATED 

AUTHORIZED t. Data General SYSTEM DISTRIBUTOR 

575 Madison Avenue, Suite 1006, New York, New York 10022 
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• RDOS to ADS & AOS/vS 
• Migration to and from 

Data General 
• Communications 

APPLICATIONS • Design & Implementation 
• Real Time and/or Process 

Control Programming 
SUPPORT • Facilities Management 

• Documentation and 
Software Maintenance 

Call us today at 
(201) 662-7020 

INFODEX Incorporated 
Information Systems Consultants 
7000 Boulevard East 
Guttenberg, NJ 07093-4808 

(NOle INFOOEX Incorporated 1$ a "sohware only" I.rm 
We are not an OEM. nor do we sell hardware) 
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• spare parts 
• cables 
• upgrades 
• exchanges 

Call 
Today! 

(818) 
246-4915 

Buy • Sell • Lease • Extensive Inventory 

• Micro Nova 
• Nova 
• Desktop 
• Eclipse 
• MV Series 



Focus ON: HULTH CARE _____________ _ 

LOOKING HEALTHY 

Data General leads in 
health care industry 
by Geri Farman 
Focus staff 

With 30 percent of the 200- to 800-
b d ho pital mark t and 20 percent of 
th community hospital market, Data 
General is one of the fastest growing 
uppli r of health car information 
y tern . New developments in infor

mation management for ho pital may 
cau e that market hare to grow even 
gr ater. "We are one of the thr e lead
ing hardware vendors in the hospital 
market," said Del Richmond, health 
care industry manager, "and 6 of the top 
10 uppliers of health care information 
ystems use our products as th basis 

of their offerings." 

Figure 1: Price/performance 

Data Gelleral's bedside termillals have gailled widespread acceptallce ill the health care 
illdustry because they relieve IIIlrses from mallY clerical duties. 

The health care market is vAR-driven, mark hng efforts d igned to increa c 
and Data General' r lation hips with DC'S visibility as a major part of the 
the uppli r have been critical to ho pital " olution." 
their succes . According to Richmond, DC'S pre ence i felt in ba ic mark t 
Data General' price/performance wa ar a including compl te h alth care 
the initial draw for the e VAR (see Fig- sy tern , m dical r cord y t m , long-
ur 1). DC has fo tered th se relation- term car, and phy icians' office y-
ship further through a vari ty of joint tern . While their primary focu will 

1000r-----------------------------------~~--------------------_, 

IBM 
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Is Your Repair Vendor Playing Board Games With You? 
You made a trategic move . .. starting out a Generation 
ahead with Data General equipment. Don't change 
trategies now. When you need board repaired call DG 

Depot. We're the ource for in-depth knowledge of DG 
product and sup
port capabilities 
crucial to keeping 
you a Generation 
ahead. 

Don't take a 
chance. Go to 
the company 
that know 

© 1987 Dala General 

your equipment be t. When you call DG Depot you can 
sign up to get your boards repaired with a 90-day war
ranty, a guaranteed price, and a guaranteed delivery date. 
After your board is repaired, we'll bring it up to the 
current rev level at no extra charge. That' like getting 
a free turn! And you can't get it anywhere el e - at any 
price - becau e only Data General ha the technology 
to keep you a Generation ahead. 

o when you need mail-in board repair, major unit 
repair or refurbi hing, there' only one game in town 
that guarantee you 'll alway fini h where you started 
... a Generation ahead. 

t. Data General 
a Generation ahead. 

702 Frontage Road, Fountain , 808 17 
1-800-0 -OEP T 
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Hardware works 

I" "I" "'" Com,,,,, """'. '''' "'''''''' '0;00 "d m.;"",,,, ;, ""'bI, Ibro,," '" ". I L I your hardware dilemmas. Our problem pert lair of qualified lechnician . 
olving sy lem i buill around a com- We al 0 offer MV computer lime and cu tom-

ill- iii plete inventory of Data General equip- ized programming under RDOS or AO 
melll and compatible ub ystems. We have found VS. Call our office for further details. 
Data General products to be among the mo t re- Es ex Computer 
liable and ver atile in the compuler indu try. it i ervice, Inc. in 
these qualities that enable our configuration spe- busine s to serve 
cialists to build a system you can rely on. ~iiiiii~J--_____ .J you ince 1980. 

Every system, peripheral or component part pur- CftftY'U.~r S.r;'- I 
chased from Essex is thoroughly SYSlem te ted previ- VII ..... U... .. V~E. IK. 
ous to hipping and carries a fuU warranty which is 263 - 267 Cox Street, Roselle, New Jersey 07203 

backed by our alional Product Repair Center. Instal- (201) 245-8300 
Orele 26 on reader service card. 

u 
We now have a forum to go directly to DG to express our 

views. The AOS and AOSIVS special interest group has 
been lobbying, and I hope to be seeing during the next year 
the fruits of what we've done, for example, our five-year 
effort toward VT100 compatibility. I would say the DECnet 
project is the direct result of the users group. DG has been 
supportive of it and they didn't have to be. Greater connec
tivity to DEC and support for the Sun NFS under AOSIVS 
are two of the major goals of the group. If that gets done, I 
will feel I have done my job. " 

David Novy 
AOS & AOS/vS SIC 

3M 

To find out about a special interest group for your particular interest or a re
gional interest group in your area, circle reader service #62 in this issue. For 
further information on the AOS and AOS/vS SIG, contact David Novy at 
612/733-3320. 

NORTH AMERICAN 
DATA GENERAL 

USERS GROUP 
Orele 62 on reader ervice card . 

continue to be on hospitals, health 
maintenance organizations (HMOS) and 
smaUer hospitals are the next logical 
steps. Large group practices, clinics, 
and physicians' offices are areas where 
they will be pursuing VAR agreements. 

In working with VARS, Data General 
has found that there are some common 
concerns. "The market wants a vendor 
that can provide all applications based 
on one single data base," said Rich
mond, "but often individual hospital 
departments want a separate 'Cadillac' 
solution for themselves that will inter
face with other departments' solutions. 
We can do it either way." In fact, one 
of DG'S keys to success has been its abil
ity to sell modules that can be inter
faced later with other modules. 

Hospitals usually want redundancy 
in their systems since they can't afford 
down time. Thus, multiple, smaller 
CPUS and d isks are often preferred
allowing the system to remain available 
if a single piece fails. Interest in optical 
disks as a means of maintaining long
term records is also high in the market. 
All of these needs have been fed into 
DG's general product plans. 

Vendor-specific products are gaining 
publicity lately, and may be a source 
for an even greater market share for 
Data General. Among these custom 
products is the new bedside terminal
a product developed by Data General's 
Volume Products Division for use with 
Health Data Science's Ulticare software. 
This new product is part of HDS'S unique 
health care information system. Based 
on the bedside as the key information 
site, the Ulticare concept is designed to 
reduce clerical time for nurses, increase 
interaction with patients, and lower 
costs. 

Until last year, HDS had been using 
another vendor for its bedside termi
nals. Data General signed a three-year 
contract in April 1987 to provide ap
prOximately 10,000 terminals for this in
tegrated, bedside-based information 
system. These terminals were devel
oped by Data General with various spe
cial features such as an implosion-proof 
screen, badge reader, special data/voice 
board, and various attributes to im
prove terminaVuser interaction. 

While a number of hospitals use CEO, 
office automation has lagged behind 
other applications. Most hospitals auto
mate patient accounting and then an
cillary departments. Working to install 
a horizontal productivity tool like CEO is 
one of the next areas of product focus 
for Richmond's group. t:. 
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Flood put a Chicago hospital's computers on the critical list 

Recovery 
Room 

Ever wonder what is the probability 
that a fire, flood, power outage, explo
sion, or earthquake wi ll damage your 
computer faci lity? For one hospital in 
Chicago, that probability became 100 
percent last August. 

On August 14, 1987, Chicago was hit 
with heavy rains causing severe flood
ing throughout much of the city. Firms 
everywhere started shutting down 
their machines and taking other pre
cautions to minimize potential damage. 
Many organizations were spared; others 
were not so fortunate. 

One local hospital experienced no 
damage to its computers, but lost its 
uninterruptible power supply system 
when the first-level facility was flooded . 
With no power to its computers, the 
ho pital was forced to activate its disas
ter recovery plan. Overall, the flooding 
inflicted only minor damage to the hos
pital's operation, but its effect on the 
computer processing capability was 
deva tating. 

Without access to its MV/4000 and 
MV/2()()()() computers, the hospital's con
tingency plan called for instituting a 
comprehensive manual system with 
paper-based controls. Until the disaster 
occurred, this sophisticated and well
organized procedure had never under
gone an extended test, certainly not 
lasting for 23 days! Operations re
turned to normal on September 6, more 
than three weeks later! 

Some problems did surface utilizing 
the e paper-based procedures, and un
fortunately, it often took several days to 
spot and correct. However, because 
enough daily activities continued, it 
eemed that such a recovery system 

might work. 
Reviewing the aftermath of the disas

ter proved otherwise. First, serious fi
nancial ramifications resulted, because 
during this period, the hospital was 
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by J . Stephen Keen and 
William C. Queen, Ph.D. 

Special to Focus 
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unable to bill patients. Measuring this 
loss was the account receivable turn
over rate, which grew by seven days. 
Equally alarming is that it took more 
than three months of financial manage
ment to return this rate to normal, re
sulting in a substantial slowdown in 
cash flow. 

Of course, there were intangible 
costs such as a high level of stress and 
frustration for employees. Normally 
routine tasks became laborious and 
time-consuming. This may ultimately 
translate into a higher employee turn
over rate and, perhaps, renewed union 
contract negotiations. The true costs 
can only be measured over time. 

The hospital was fortunate, because 
the payroll had been distributed six 
hours before the disaster occurred, 
allowing the staff two weeks to find an 
alternate solution. If the power had 
been lost two days earlier, it would 
have caused considerable inconve
nience and even more hardship on the 
staff. 

Second, the computer system re
turned to full operation on August 25, 
or 11 days after the disaster occurred. 
However, it wasn't until 12 days later, 
September 6, that the paperwork gen
erated by the interim manual system 
could be processed and normal opera
tions resumed . 

During this period, all available staff 
worked long hours entering every 
transaction that occurred during the 
original 11 days in addition to keeping 
up with the current work load. When 
the last entry was made, the actual 
time of the original disaster had more 
than doubled. In a hospital environ
ment, unless totally up-to-date infor
mation exists, a hospital's computer 
system cannot be brought on line. 

While the disaster was an ordeal for 
the hospital and its staff, consider how 
much worse it could have been if the 
CPus, peripherals, software, or data 
files had been involved. How many 
weeks would it have taken if the com
puter facility itself had to be rebuilt or 
relocated? 

Before this disaster occurred, the 
hospital's auditors had recommended a 
true disaster recovery plan be devel
oped. When the disaster struck, the 
hospital was creating such a plan . 
Studies determining the limitations and 
impact of a manual system were al
ready completed. All the various con
tingencies, approaches, and key deci
sions had been discussed at a meeting 
just a week earlier. Unfortunately, Mur
phy's Law prevailed . 

As the above case history indicates, 
the impact of computer systems on 
hospital operations is formidable. Vir
tually every aspect of day-to-day ac
tivity is related to, or governed by, a 
computer. Whether it is locating a pa
tient, scheduling admissions, ordering 
prescriptions, checking test results, 
tracking patient progress, or handling 
financial matters, hospitals rely on 
computers to control costs and process 
information. 

Computer up time is a key word in 
an atmosphere where operations such 
as admissions, emergency, lab, phar-
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macy, and billing imply cannot be 
down . Lo t time due to equipment 
malfunction or ev n routin maint 
nance can have eriou ramifications 
ince timely and accurat information i 

critical. In fact, important computer 
pr cedur uch a backup are typi
cally limited to on hour daily, a 
longer interruption cannot b 
tol rated . 

" 0 pendency" is another important 
concept in this environm nt. Many 
ho pital , in an att mpt t reduce their 
d p ndency on a ingle computer y
tem, utilize multipl sy t m (pus). 
According to th Chicago ho pital, 
how ver, both of th ir y tems ar 
critical to daily op ration and in
capable of backing up each ther. In 
other word , th depend ncy till 
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Computer stems Remarketing 
upplies top quality equipment and 
uperior service at competitive price, 

achieving excellence in the pre-owned 
Data General computer market. 

With over nine year of quality ex
pericnce in buying and elhng Data 
General eguipment, CSR ofter the 
widest vanety of competitively priced 
new and reconditioned hardware 
from our exten ive ale inventory. 
All to provide the be t equipment 
for our Data General system. 

And it s good to know that CSR is 
there working for you with 24-hour 
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exi ts, but ha mer Iy b n di tributed . 
While ho pital have recognized 

their growing depend nc on comput
er , few have d velop d viable contin
gency plan to d al with a prolong d 
interruption of their proce ing capabil
ity. Thi , how v r, i changing. 

Th analy i and de ign of a ho pi
tal' di a t r r covery capability i com
plex. With multiple PU integrating all 
th variou ho pital function , th r i 
a con iderable amount of communica
tion and dep ndency. If one link be
com inoperable, the entire y t m 
can be crippled. 

In addition, many ho pital ar lo
cated in relativ Iy old building with 
antiquated wiring, and have ituated 
th ir comput r operation in pac 
n ver de igned for uch purpo e . 
Mo t facilitie ,a the one in hicago, 
have grown over th year with little 
r gard for contingency planning. 

For many ho pital , falling back on 
manual proc dure i a convenient and 
a y olution, but one that can have 
eriou con qu nce . For a ho pital to 

be confid nt of a timely recovery in 
uch a computer-int n ive nviron-

m nt, it mu t hay a well-organiz d 
and prop rly t ted total di a ter r cov
ery capability. 

To b effectiv, it mu t at I a t be 
able to: 
• activat a backup computer facility 
and tabli h a compl te op ration 
environm nt 
• retri ve backup data and r con truct 
critical application up to th pint of 
di ruption 
• divert all critical line in the network 
to the backup facility 
• provide the cI rical nvironm nt nec
e ary to carry out e entia I ho pital 
busine s operations 
• imultaneou Iy initiat th t P n c
e ary to r tor th damaged facility 
or equipment 
• ff ctively manage all a p ct f th 
recov ry p riod to minimize confu ion 
and time. 

Few ho pital recovery plans in xi
tenc today ati fy all the e criteria. 
F wer yet hav been te ted . 6 

/. Stephell Keell alld Dr. Wi/lifllll Qlleell are 
COli IIl1allts Oil the staff of ('W York-based 
Sysgell Recovery Sen/ices /IIC., which prol/ides 
di aster recovery sen/ice to DC-eqllipped 
orgallizatiolls. Selld qllestiolls or COII/II/ellts to 
Sysgell Recovery Services /IIC., 77 Air Park Dr., 
ROllkollkoll/a, Y 11779; 5161737-4300. 
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available in the SAS 
System. You choose 
the products you 
need, and enjoy the 
same easy-to-use lan
guage and syntax in 
each. Whether you 
license one product 
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software, training, 
documentation, and 
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than ten years. 

For details, send us your 
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a Software Sales Representa
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an eye on tomorrow. 
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A ~l~~[M BILL OF HEALTH 

Mimer 4GUDBMS 
tests positively at the 
BUPA Medical Centre 
in London 

by Mike Sandford ,Ph.D. 
Special to Focus 

The BUPA Medical Centre in London 
has been using a medical screening sys
tem on a Data General 0330 for some 
years now. This is a 16-bit system with 
memory mapping and some special 
transaction processing and data base 
software. It has done its job well. 

However, specially written and shoe
horned software isn't easy to modify, 
and after seven years, there is a long 
list of things to be done. One of the 
major problems was a lack of query fa
cilities. New questions had to b coded 
in Fortran, and users gave up asking. 
More importantly, the screening pro
tocol was due to be changed, and the 
computer system was actively holding 
up the plans. As a result, the Medical 
Centre decided to upgrade their com
puter system and called in Database 
Associates to do the work. 

The Medical Centre screens healthy 
people by taking various clinical mea
surements, such as blood pressure or 
cholesterol level, and checking these 
values for signs of trouble. The com
puters collect the data from various 
parts of the building and print a report. 
In order to do this, it has to know 
when people are scheduled, and keep 
track of them as they move from place 
to place. 

This aspect makes the system depen
dent on the way in which the screening 
is organized. Between 80 and 100 
people come to the Centre each day, 
each accumulating between 1 and 2 KB 

of data per visit. AU of this data is kept 
for comparison at future visits and for 
research. As a result of aU this, the 
computer should be able to record 
useful management and marketing 
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data such as customer throughput and 
payment. The system currently pro
vides a data base of some 90,000 clinical 
records that can be used for research. 

The first problem Database Associ
ates faced was organizing the project 
with as little disruption to the screen
ing line as possible and without any 
loss of existing data . We chose an evo
lutionary strategy for this . We would 
write modules in a suitable order and 
use them as they became available, 
running both the old and new systems 
together. This is only possible if the 
two systems can share data; therefore, 
a central part of the design involved a 
real-time link between the two comput
ers so that all data recorded by the 
old system would be mirrored on the 
new one. 

The new system had to be as flexible 
as possible, and this implied using a 
virtual memory machine. This turned 
out to be a DC MV/l0000 running AOSN S. 
Similarly, the data base system was to 
be relational. We wanted to buy a data 
base management system, and we 
wanted the DBMS to be reasonably por
table . We also wanted to be able to use 
4CL techniques and to mix them with 
3CL facilities as necessary. 

Experience with the previous system 
showed that the Medical Centre had 
some requirements that could not be 
handled any other way. In fact, there 
are not very many portable DBMSl4CL 

systems available, and competition 
among them is very strong. 

We went through an evaluation 
exercise that involved a detailed and 
weighted checklist of requirements. For 
the two finalists, we ran a benchmark 
test simulating the proposed applica
tion. This took about a year and re
sulted in the selection of a Swedish 
product called Mimer. 

Mimer provides a data base interface 
accessible from COBOL or our preferred 
Fortran so that, if required, any of the 
facilities can be accessed from one of 
these languages. To satisfy our 4CL re
quirements, Mimer provides a non
procedural language that can be run 
under an interpreter or be compiled . 
The compiled output can be linked 

with Fortran subroutines or used as a 
subroutine itself. We use PC as the pro
gramming language for nearly all of 
our code. For ad hoc queries, there is 
also a query language. 

The flexibility of Mimer has allowed 
Database Associates to design a flexible 
menu system that is entirely driven by 
tables in the data base and that allows 
u to add new faciliti s at any time 
without reissuing existing modules. 

We had some surprises once the 
project was under way- the first being 
that relational tables take up more 
space than we thought, and certainly 
more than the. original data in our 
tightly designed, previous system. 

Second, it turned out to be more 
difficult to produce a real-time link 
than we thought. There was no prob
lem in the principles of converting ac
cess commands from one system to the 
other. It just took too long. The prob
lem was in the command interpreta
tion, not in the eventual Mimer access . 
We now have a mechanism that runs 
fast enough, but it has taught us a lot 
about code and algorithm optimization . 

The most interesting problem, how
ever, has been project management. 
There are well-defined procedures for 
long life cycle, closed projects, but 
these aren't applicable when the 
project actually consists of a number of 
subprojects, some of which may be 
running in parallel. 

We are now at a stage where the 
clinical data from the current system is 
available on the new system. The re
search department is very pleased with 
this. They use the query language to 
isolate the data they want and convert 
it for use with the statistical package 
they use . The first stage of the project 
is now live, and the new system is pro
ducing reports based on data collected 
from either system. New modules are 
now being developed at an ever
increasing rate, and they can be intro
duced when the users are ready. 6. 

Mike Sandford is the managing director at 
Database Associates, 9 Mardle Rd., Leigilton 
Buzzard, Bedfordshire LU7 7UR, England. 
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PRUNING 
Prototype AI 
software helps 
advance genetic 
research 
by Sue Dintelman 
Special to Focus 

DMS Systems has been awarded a 
federal grant to investigate the feasi
bility of combining expert system tech
nology with genetic analysis technol
ogy to produce the prototype for a 
system that could help a physician or 
genetic counselor identify potential 
health problems. 

Several factors influence personal 
health, including diet, exercise, place 
of residence, and use of tobacco and al
cohol. Another factor is genetic back
ground. Genes not only determine a 
person's hair color and eye color, but 
they also influence the probability a 
person has of developing certain dis
eases. High blood pressure, breast and 
colon cancer, and some mental dis
orders are examples of diseases that 
have a genetic component. In other 
cases, diseases are completely caused 
by a defective gene, such as Hunt
ington's disease, cystic fibrosis, and 
muscular dystrophy. 

Recent developments in genetic tech
nology have improved our understand
ing of genetic diseases. These develop
ments rely on gene cloning, which is 
the ability to isolate a small segment of 
hereditary material (D A) and study it 
in detail. This technology makes it pos
sible to see the differences in a specific 
segment of DNA between the general 
population and individuals who carry a 
defective gene. 

When isolating the disease-causing 
gene is not possible, gene cloning can 
be used to develop genetic markers . 
Markers are cloned pieces of DNA that 
indicate differences in the DNA se
quence at a particular location in the 
human genome between one individual 
and another. These differences are im
portant because they can be traced in 
families, effectively allowing re-
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searchers to trace the inheritance pat
tern in that part of the genome. Find
ing markers for a disease-related gene 
allows researchers to understand the 
nature of a defect that was previously 
completely unknown . Eventually, it 
can lead to the identification of the spe
cific gene related to the disease. This 
process of identifying genes using 
cloned pieces of DNA is called gene 
mapping. 

Markers also provide tools for ge
netic counseling, because predictions 
can be made concerning who will be 
affected by a genetic defect. For some 
diseases, an experienced geneticist can 
identify individuals who will develop 
the disease by collecting blood samples 
from family members, testing for mark
ers, and doing a genetic analysis . In 
other cases, it isn't yet possible to de
termine if an individual will get a dis
ease, but it is possible to compute a 
risk level. A physician can recommend 
changes in lifestyle to people who are 
identified as being affected or at high 
risk for a condition like high blood 
pressure, which may reduce the risk of 
getting the disease. For other diseases 
such as breast or colon cancer, an indi
vidual at high risk can be tested more 
frequently, so that if the condition does 
occur, it can be caught at the earliest 
possible stage. 

Several computer programs have 
been developed to perform genetic 
analysis, but they require someone 
with extensive computing and genetic 
expertise to identify individuals at risk 
for certain diseases . As genetic knowl
edge with practical applications con-

tinues to increase, the number of in
stitutions that will benefit from the 
ability to collect and analyze family 
data will also increase. DMS Systems is 
currently investigating ways of packag
ing these sophisticated analysis pro
grams so that a physician or genetic 
counselor may have the benefit of a ge
netics "expert" when dealing with dis
eases with a genetic component. 

The expert in this case is a computer 
program. An expert system is an ar
tificial intelligence (AI) program that 
uses a body of knowledge to perform a 
somewhat difficult task usually per
formed by a human expert. Expert sys
tems are used today to do real-world 
jobs including configuring computer 
systems (xeo), mass-spectrogram 
analysis (Dendral), and diagnosing pul
monary function disorders (PUFF) . 

The expert system currently under 
development at DMS Systems to do ge
netic analysis is called Genex. Genex is 
a prototype system intended to demon
strate that genetic analysis is an appro
priate area for expert system technol
ogy. Genex will aid in djrecting a 
complex genetic data collection and 
analysis process. The initial Genex im
plementation deals with the analysis 
that is done in order to determine 
which people in a large, complex fam
ily tree are carrying a particular re
cessive gene. 

It is possible to identify individuals 
in a family who have two matching re
cessive genes because they exhibit 
whatever trait is associated with the 
gene. If the recessive gene is associated 
with a terminal disease, it is important 
to try to determine who is carrying the 
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recessive gene, especially when indi
viduals in the affected families are con
idering having children. 
The first step in a genetic study is the 

collection of familial information. This 
takes the form of a family tree, with as 
many branches of the family included 
as possible, as far back as possible. In
dicated along with the individuals in 
the family tree are the results of any 
medical or genetic tests that have been 

The travel industry 

conducted, and whether or not the in
dividual is affected. From a data pro
ce ing point of view, the handling of 
familial data is interesting because of its 
recursive nature . That is, a person has 
a father, who had a father, who had a 
father, etc. 

The project is using Genisys, a OMS 
Systems data base management prod
uct, for data storage and retrieval. The 
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fir t part of the analysis process in
volves deciding which part of the 
family tree to analyze. Because of the 
time-consuming nature of the genetic 
analysis programs, it is not possible to 
analyze the entire tree . Pruning a fam
ily tree to include only the most infor
mative or relevant components is a 
common problem in genetic analysis, 
not only in human genetics, but also in 
plant and animal genetics. This type of 
problem, like many others in artificial 
intelligence, involves narrowing down 
the set of all possible cases and inves
tigating only ca es that have the great
est possibility of success. 

Analyzing the pedigree is done by 
choosing a hypothesis as to who intro
duced the gene and who is carrying it. 
Then the software computes the proba
bility that the hypothesis is correct. If 
the probability is low, another hypothe
sis is selected for testing. This process 
is repeated until a hypothesis is found 
that matches the data well or until it is 
evident that no progress is being made. 
In the latter case, another part of the 
pedigree can be chosen and the process 
repeated. 

The determination of the best sub
sets of a pedigree to consider and the 
best hypothesis to pursue for analysis 
can be done by an expert geneticist. 
Genex will model this pruning exper
tise. The expert who is providing the 
knowledge for the expert system is Dr. 
Elizabeth Thompson, who is the prin
cipal investigator for the grant. Dr. 
Thompson, professor in the Depart
ment of Statistics at the University of 
Washington, is one of the foremost ex
perts on genetic analysis and is the au
thor of many of the analysis programs 
that will be used in the system. Dr. 
Thompson is spending several months 
at OMS Systems to direct this project. 
Consulting on the project is Dr. Mark 
Skolnick, vice president for medical re
search at OMS Systems. 

The grant that has been awarded is a 
Phase I Small Business Innovation Re
search (SBIR) grant from the National 
Institutes of Health (lR43RR03678- 01) . 
This type of grant is made to small 
businesses to help fund primary re
search that, if successful, might even
tually produce a viable commercial 
product. A. 

Sue Dintelman is vice president of OMS 
Systems, Inc. She can be reached at 1111 
Brickyard Rd., Salt Lake City, UT 84106; 
8011484-3333 . 
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Focus ON: CAPACITY PLANNING 

An introduction to 
system capacity 
planning 

by Dennis J . Berman 
Special to Focus 

Put 10 system managers in a room to 
discuss capacity planning, and they 
will emerge one week later with 11 
opinions. What is capacity planning? 
Some have defined it as taking your an
nual hardware budget and tripling it. 
The more optimistic say it is the mea
surement of how much more will fit on 
your computer, and what is needed to 
efficiently satisfy your future process
ing requirements . That is a lot of vari
ables-even more than you are proba
bly aware of. 

Capacity planning is an inexact sci
ence, but a science nevertheless. If you 
have the bucks, pay someone else to do 
it, because capacity planning is time
consuming and involved . One wrong 
calculation could ruin your projects, or 
worse, your job security. I wish there 
was one simple formula for measuring 
and projecting your computer needs, 
but predictably, this topic is too system 
dependant. 

Keep in mind two things when con
sidering capacity planning. First, to be 
worth the effort, your system must be 
well tuned before you start any study. 
Second, don't make any hasty assump
tions. Your system is one big cause
and-effect merry-go-round . These in
teractions can be narrowed down to 
combinations of CPU horsepower, mem
ory pages, disk space, and chassis 
slots. Capacity planning is closely 
tied to performance monitoring. You 
need to be able to measure these 
components. 

If you are executing an average of 2 
million system instructions per second 
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on your MV/20000 model 1, then you are 
utilizing about 40 percent of your cpu's 
horsepower. Capacity planning would 
predict how much more CPU you would 
use when you add on those two new 
accounts payable systems you have 
planned for next spring. If you will be 
adding many users and/or a lot of large 
programs (or a few poorly written 
ones), plan on a heavy increase in CPU 
demand. A good way to measure CPU 
usage is with one of the DG per
formance monitor programs called 
CPUTIME. It is a spruced-up version of 
PED. (Come on DG, give this program to 
everyone without making them buy the 
entire monitor package. It should help 
sell hardware!) 

DG computer memory is measured in 
megabytes that are broken into 512 
pages each. Once again, you may use 
the performance monitor to see how 
many of these pages are, on the aver
age, in use by the system or its users. 
You may obtain the same data by using 
much less expensive third-party moni
toring packages such as :PERFMGR (by 
:SYSMGRlB.J. Inc.). For the adventurous, 
you could also grab a copy of the Sys
tem Programmer's Guide and write your 
own monitor using system calls. 

Memory is the golden ring on the 
above-mentioned merry-go-round. If 
you run out of pages, the resultant 
memory contention will affect CPU 
horsepower once the intense page
stealing routines kick in. In turn, the 
disk drives will heat up as the :SWAP 
and :PAGE directories are put to use. 
Adding more memory isn't always the 
answer. Your CPU may not have room 
for more memory, or you may have an 
vo bottleneck even before any conten
tion sets in. In this case, another chan
nel may be in order. If you are adding 
large data bases or busy applications 
like spreadsheets and word processing, 
plan on more page usage in your 
future. 

File- and disk-level reorganization is 
your disks' best friend. Reloading 

heavily updated, large I FOS files in de
scending key order is a good trick. The 
new DISIU'AK disk reorganizer (by Eagle 
Software, Inc.) is a handy tool for disk
level cleanups. You will need to do all 
this anyway when DG introduces the 
new file ystem this year. If you ar 
adding high vo applications like data 
entry or file maintenance, plan on 
more disk drives or at least some disk 
load balancing. 

Chassis slot limitations are the most 
overlooked of the capacity planning 
components. For instance, if you need 
to add 17 users to a system that has no 
open device ports, you will need to in-
tall at least two new IA s. Can your 

expansion chassis accommodate? Will 
your power supply give up? Will all 
those users be too much for the lA'S 
buffer to handle (CAD/CAM could do 
this)? If you answered yes to any of 
these, plan on a CPU upgrade or some 
sort of port-contention scenario. 

While the study is ongoing, be awar 
of two things: processing environment 
and methods of projection. If you are 
like most shops, your system ha two 
personalities. By day, it has a high PID 
count and is mostly interactive. A lot of 
memory management and CPU activity 
is taking place. As the sun sets and 
most normal people head home, the 
emphasis shifts to batch processing 
with increased disk activity. 

This schizoid state means that when 
you monitor the system, make sur 
you cover both the interactive and 
batch periods. Treat them as two sepa
rate studies. Do not average them to
gether. Your CPU may be able to handle 
an increased user (interactive) load 
during the day, but your batch will 
now have to handle the extra data th y 
created. Those jobs could run well into 
the next day's interactive cycle. Be 
aware of your proce ing window . 

When projecting future system b -
havior and needs, never get caught 
doing geometric traight-line projec
tions. If you now have 10 users who 
use 20 percent of your PU, don't a -
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IF WE LISTED EVERnHIIG 
WE HAVE, THIS AD WOULD 
GO 01 FOR PAGES. 
What good is a DG equipment dealer if they haven't got a huge selection of new and 
pre-owned equipment? Data Investors Corporation has made a point of getting every possible 
model they can, so you won't have to go hunting. Furthermore, each machine is thoroughly 
tested before shipment, and is guaranteed to be eligible for Data General service contract. 
Call Data Investors to buy, or to sell , any kind of DG equipment on the market. Our selection 
just gets bigger and bigger. 

NOW IN STOCK 
MEMORIES 

8871 8MB MV/4000/10000 .... . .. $8,900 
8708 2MB MV/8000 .. .. .......... 1,950 
8755 1MB S/140 ........ " ...... 2,500 
8716 1MBCI1 50 ................ 2,500 
8754 512KB S/140 .. .. .. .. .. .. ... 1 ,350 
8687 256KB S/140 ................ 550 
8387 256KB NOVA/4 ............... 500 
8656 256KB ECLIPSE .... .. ........ 395 
8637 64KB ECLIPSE .. .. ........... 195 
8547 64KB NOVA/3 ........ . ....... 325 

TERMINALS & PRINTERS 
0-214 , 0-215, 0-411 , 0-461 , O-470C . CALL 
0-210, 0-211 , 0-410, 0-460, USEO ... CALL 
6130 0-400 ..................... $395 
4364 600 BANO O.C.S.lS ..... , ... 5,900 
4327 300 BAND D.C.S.lS . .... , ... 2,900 
4215 600 LPM O.C.S.lS ...... , ... 2,900 
6074 180 CPS LP-2 ................ 395 
6190 180 CPS LP-2 . , ......... . , ... 495 
4221 DESKTOP PRINT CTRL ......... 400 
005-8096 D.C. CONTROLLER ...... . . . 995 
6193 TP2 BROWN ................. 650 
GE TERMINET 510 300 LPM RS-232 .... 250 
OKIDATA PRINTERS NEW ........... CALL 

DISK DRIVES & MAG TAPES 
6239 592MB ARGUS SIS .......... CALL 
6236 354MB ARGUS SIS . ....... $14,500 
6161 147MB WINCHESTER SIS . .... 5,200 
6160 73MB WINCHESTER SIS . ..... 4,200 
6234 50MB WINCHESTER SIS . ..... 2,200 
6122 277MB OISK SIS .. .......... 2,900 
6061 192MB DISK SIS .. .......... 1,300 
6060 96MB OISK SIS .. ............ 950 
6070 20MB DISK SIS .............. 800 
6045 10MB OISK SIS .... .. ........ 800 
6100 25MB WINCHESTER W/1.28 .. 1,200 

6103 25MB WINCHESTER SIS . . . . . . . . 800 
6026 OUAL MAG TAPE SIS ........ 2,500 
6125 1600 STREAMER SIS . ... , ... 1,295 
6021 MAG TAPE SIS ............... 850 
6123 MICRO STREAMER .......... 2,600 
6270 DESKTOP CARTRIOGE TAPE ... 2,100 

COMMUNICATIONS 
4358 IAC-16 ................... $3,900 
4367 IAC-8 ...... .. ............. 2,900 
4380 ISC-2 ..................... 1,650 
4340 AMI-8 ...... . ....... .... .... 195 
4257 ALM-16 ..................... 495 
4255 ALM-8 ....................... 95 
4254 DCU-200 .................... 295 
4250 OCU-50 ......... .... .. . ..... 295 
4241 ULM-5 HINES ASYNC ........ 150 
4242 ULM-51 LINE SYNC .......... 150 
4233 ULM-5 HINES WITH SYNC ... 225 
4342 ATI-16 .................... 950 
4543-B MCP-1 ............... 2,800 
4206 MCA NO CABLES .......... 750 
4345 SLM MOD 2 ... . . . . . .. . .. 295 
4463Z USAM-4 ................ 750 

SYSTEMS & PROCESSORS 
97801 MV/8000 MOD-2 PACKAGE ... CALL 
90199 MV/4000 2MB, DMT, 345 MB .. CALL 
8770 S1280 2MB W IBMC .. . . . . . .. $11,800 
8678V S/140 ECLIPSE 1MB ... . ..... 2,500 
8678N S/140 ECLIPSE 256KB .. . , ... 1,150 
8732R SI120 ECLIPSE 512KB ... , . .. 2,900 
8633 C/350 ECLIPSE 2MB ......... 4,900 
8622V C/150 ECLIPSE 1 MB ......... 1,900 
91297 DESKTOP 10/SP 256KB, 15MB . 2,300 
8395N NOVA 4X 256KB 16 SLOT ...... 950 
8392H NOVA 4X 256KB 5 SLOT ....... 895 
8390H NOVA 4C 64KB 5 SLOT ........ 395 
221X DG /One .................... CALL 

CALL FOR OTHER UNLISTED EQUIPMENT ON SALE 

Circle 20 on reader ervice card . 
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What will you 
think when you find 
you've bought 
the wrong 4GL? 

CQCS, Cyberrek Software Inc:s power
ful 4GL, is the language of choice for major Data 
General users from Massachusetts to California. 
Preferred because of its unique combination of 
benefits , CQCS was designed and developed 
specifically for Data General equipment , not 
just converted from another environment . With 
far superior machine efficiency than other 4GLs 
available for Data General users, applications 
development in CQCS is faster and easier than 
other products . 

CQCS is what a 4GL should be. It requires 
so much less effort than the others - for example, 

a simple summary report in CQCS such as SUM 
SALES BY PRODUCT takes about ten lines of 
code in competing products! It also runs this report 
5 times faster than the next fastest 4GL. 

If you want to get the best from your Data 
General machine, you must try CQCS. Once you've 
seen it , you'll have seen the fourth generation 
language against which all others are judged. 

Productivity with Performance 

yberrek ofrware Inc . CO 
(800) 451 1544 or in Colorado (303) 7453900 CS 
In Europe conracr Cyberrek on + 4499244 1111 

Circle 17 on reader service card . 



sume that adding 10 more users will 
take up 40 percent. Computers don't 
work that way. As system activity in
creases, the planning components tart 
interacting with each other. The trick is 
in predicting when each bottleneck will 
occur. Plan for one bottleneck and YOll 

may cause another. If you can, phase in 
your new applications. Take bench
mark monitor statistics at each mile
stone and base your projections on 
those results . 

As mentioned, try to get someone 
else to help you with your capacity 
planning. Focus sports many ads from 
consultants who do performance 
tuning. These folks should be pretty 
good with capacity planning. If YOll ask 
me, it is the hottest new DC market 
since disaster planning. DC has a group 
in Atlanta called the Systems Engineer
ing Performance Analysis Center 
(SEPAC) that offers capacity planning 
services. They can work in conjunction 
with your local DC office. Prices range 
from $500 for a quick-and-dirty MV 
checkup to full wash-and-wax plans for 
around $10,000. It is worth looking 
into. Contact your DC account repre
sentative for details. 

In conclusion, a continuous program 
of capacity planning is essential if you 
are to make the best of your current 
and future systems. Here are some 
ways how: 

• Educate yourself on how your sys
tem's cPu, memory, disks, and ports all 
play together. 

• Learn how to measure those 
interactions. 

• Make no assumptions when pre
dicting future system behavior. 

• Interview all users who may have 
future needs. 

• Check your actual results against 
your most recent capacity plan to see if 
you need to alter your study the next 
time around. 

• 
In response to my November 1987 

Focus article, DC's Kim Medlin (of black
jack fame) has come up with an easy 
way to subtotal and item-count fields in 
DC Present without sorting or control
breaking on them . I will review this in 
a future article, or drop me a SASE for a 
reply. 

Thanks for the job offers in response 

Dellllis ]. Berman is tile sllpervisor of data 
processillg facilities for Crown Cel/tral Petrolellm 
Corp., 1 Nortll Cllarles 51. , Baltimore, MD 
21202; 301/539-7400. 
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to my May 1987 article . But I am sorry, 
I have no desire to relocate to Siberia. 
I make it a practice not to live more 
than 50 miles from a supply of freshly 
steamed crabs. 

Per your requests, I am also working 
on an article where I'll review some of 
my favorite software packages for DC 
systems. It will include my best find to 
date- TH E...U LTIMATE by LeSoftware 

Man Ltd. This versatile data manage
ment package is a cross between DC' 
Inquire and Sort/Merge. For more in
formation , write them at P.O. Box 545, 
London N78DF, England (telephone 
01-609-4494, Michel Creppy). 

Finally, from my January 1987 article, 
I want you to know that I am still pa
tiently waiting for Vanna White to re
turn my calls! il 

We Can! 
Our Clioice! software 
runs your ICOBOL 
programs and data 
files totally un
modified on all types 
of computers, 
from small PC's 
to large mainframes. 

Call today! 
(303) 442-0324 

wil 
COMPUTER SYSTEMS INC 
PO BOX 356 1 BOULDER CO 60307 

Circle 55 on reader service card . 
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Focus ON: CAPACITY PLANNING ___________ _ 

ON CUE 
Modeling the 
performance of an 
MV/4000 
minicomputer using 
queuing techniques 
by Jeff Buckwalter and 
Arthur Lin 
Special to Focus 

Does this sound familiar? Response 
time on our MV/4000 got worse as more 
users wanted to do more work. What 
to do about it? 

This was the situation we found our
selves in with our Computer Science 
Department computer at the University 
of San Francisco. Since time and talent 
are easier for us to come by than 
money, we decided to first investigate 
the effects of upgrading the system 
before actually purchasing additional 
hardware. 

To do this study, we built a queuing 
network model of our MV/4000 system. A 
queuing network model is a good com
promise between a complex but highly 
accurate simulation model versus a 
simple but less accurate seat-of-the
pants estimate. Queuing network 
models need relatively few input pa-
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rameters and are straightforward to 
build. They can be evaluated quickly 
using relatively simple software pack
ages. They can be easily modified to 
predict the performance of different 
hardware and work load configura
tions. And they are acceptably accu
rate. All of these advantages have been 
discussed extensively in the literature. 
We found Quantitative System Perfor
mance, by Lazowska, et. aI. , particu
larly clear on these points, and used 
their methods in our study. 

We set out to see if a queuing net
work model of our system would help 
us predict the effect of hardware up
grades, such as doubling the CPU speed 
or adding a second disk. Briefly, the 
answer was yes. In fact, the model 
even pointed out some counterintuitive 
effects that we probably would not 
have foreseen otherwise. This article 
will outline how we built the model 
and what results we got. 

Stages of modeling 
Building a queuing network model 

has three stages: defining the model, 
parameterizing the model, and evalu
ating the model. Defining the model 
means abstracting the essential aspects 
of the real-life system from the myriad 
of details about the system. This in
cludes selecting the system resources 
and work loads that will be repre-

sented. Parameterizing the model means 
collecting the numeric inputs to the 
model. For a baseline model, the input 
parameters come from work load mea
surements of the actual baseline sys
tem. For a projection model, the input 
parameters come from modifications of 
the baseline parameters. The modifica
tions reflect anticipated changes to the 
baseline system. Thus, the modifica
tions are intended to answer some 
"what-if" questions about the original 
system. 

Lastly, evaluating the model means 
using an algorithm to calculate the 
model outputs. For a baseline model, 
these outputs can then be compared to 
performance measures of the actual 
system. This comparison, and possible 
reworking of the model, is called vali
dating the baseline model. For a projec
tion model, the outputs are estimates of 
how the actual system would perform if 
the anticipated changes were made. 

Defining the model 
We model the hardware in the sys

tem with two service centers. One rep
resents the MV/4000 CPU. The other rep
resents our single disk. 

We model the system's work load 
with two classes of processes. One 
class is the interactive processes, which 
we define as "terminal type" since the 
interactions are generated by a smalI 

March 1988 



WITH US 
SERVICE IS A TRADITION 

... NOT A LEGEND. 

serV1ce, sales, leasing & recovery 
facilities for all t.DataGeneral users. 

Call NPA Systems today to receive traditional service for all your Data 
General needs. We have three convenient locations throughout the United States. 
Find us centrally located at 10395 Brockwood Rd., Dallas, TX, 214-349-1692, our 
West Coast facility is located at 2323 Fourth St. Berkeley, CA, 415-848-9835, and 
on the East Coast we are at 761 Coates Avenue .. Holbrook , NY, 516-467-2500. 

516-467-5609 in NEW YORK, 
Telex #510-222-0882 

FAX UMBERS 

214-349-2577 in TEXAS, 415-845-1665 in CALIFORNIA 

Each Office Separately Owned and Operated. 
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DIMENSION 
THE ORIGINAL 

Business BASIC 

APPLICATION 
GENERATOR 

A fourth generation language 
for all Data General Systems 

Don't settle for a mere program gen
erator. DIMENSION is a complete, 
mature, tried and proven eight year 
old data base oriented application 
generator that works. Develop com
plete, sophisticated applications in 
weeks instead of years. 

Standard features include: 
• shorthand coding commands 
• data dictionary 
• screen builder/editor 
• full function text editor 
• intelligent spooler 
• translator/compiler 
• support utilities 
• automatic documentation 
• program generators (entry, 

maintenance, and report) 
• generates Business BASIC source 

code program 
• compatible with existing Business 

BASIC programs (can be 
intermixed) 

• develops sophisticated, 
standardized, full function software 
in a fraction of the normal time 

• generated application software is 
extremely easy to modify and 
maintain 

• can be learned in approximately 
1 day 

Literally Q!!Y Business BASIC applica
tion can be developed with DIMEN
SION. Available today for RDOS, 
AOS, and AOSNS. Desktops through 
MV/ 15000. 

404/799·1000 

'II rrtrll I 
IIIII I 

II m~~' ! 
COMMERCIAL DATA SYSTEMS 
CORPORATION 

1000 South Pioneer Drive 
Atlanta, GA 30080 
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Figure 1: Results summary 

Performance Baseline Faster Second 
quantity Class 

model CPU disk 

Throughput Inter. 
(processes/sec) Noninter. 

Response time Inter. 
(sec) Noninter. 

Disk response time Inter. 
(sec/disk) Noninter. 

number of terminals. The interactive 
processes are typically the AOSNS com
mand line interpreter (CLI) and text edi
tor SED, students' interactive programs, 
and various utilities. The other class is 
the noninteractive processes, which we 
define as "batch type." These are typi
cally compiling and linking jobs. 

Measurement data collected 
Successful baseline models require 

two sets of measurement data. One set 
is the work load measures used to gen
erate the inputs to the queuing net
work model. The other set is the per
formance measures, which are used to 
va lidate the output of the model. All of 
these measures are straightforward to 
collect using standard Data General 
performance monitors. 

We list the sources of measurement 
data as follows. 

1. SYSLOG, the system log facility, 
records cumulative usage statistics for 
each process. 

2. Monitor, a cPu-oriented software 
monitor, gives such information as cpu 
utilization and cpu queue lengths. 

3. DISCO, a disk-oriented software 
monitor, gives such information as disk 
utilization and disk queue lengths. 

4. PED (process environment display), 
a process-oriented monitor, gives status 
and usage statistics for each process. 

In order to validate our techniques, 
we performed four different runs. For 
each run, we collected data; defined, 
parameterized, and evaluated a base
line model; then compared the model 
outputs against the available actual per
formance measurements. In each case, 
the comparisons were acceptable. 

Parameterizing the model 
Several simplifications can make 

parameterizing the model more 
manageable. 
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0.54 0.56 0.57 
0.017 0.046 0.017 

10.24 9.06 8.15 
188.8 70.1 195.3 

4.50 7.29 1.02 
11.5 18.1 2.58 

Standard DG monitors cannot give us 
think time at the terminals, which is 
one of the needed inputs to the model. 
(Think time is the amount of time th 
user spends deciding what to do next 
at the terminal. Obtaining this is often 
a problem in any model of interactive 
work loads.) Data General has a think 
time monitor, but it is not commerCially 
available at present. 

However we can estimate a value for 
the think time, plug it into the model, 
and evaluate the corresponding model. 
We compare the model's throughput, 
which is a key output of the model, 
with the measured value of the 
throughput from the performance 
monitors. If the difference is suffi
ciently close, then we have found a 
good enough estimate for the think 
time. If not, we repeat the process with 
an adjusted value of think time until 
we obtain agreement on throughput. 
Although this method may sound like 
trickery, it works well in practice. 
Queuing models are, in general, so 
robust and stable that such iterative ad
justment methods are quite useful. 

Another common difficulty in model
ing studies is apportioning the use of a 
resource, for example, the cpu, be
tween the two work load classes. Thi 
is especially vexing if the performance 
monitors give only a lump-sum usage, 
and not explicit u age by class. A stan
dard technique in the modeling litera
ture is to apportion usage for the two 
cia ses based on the data that is avail
able. For instance, from SYSLOG we can 
calculate the total number of pu-busy 
seconds for the interactive and the 
non interactive classes. The relativ 
ratio of these two busy times can be 
used to apportion the measured PU 
utilization between the two clas es. 
This overcomes the fact that Monitor 
doe n't report on cpu utilization sepa-
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rately by class. 
A question that always arises in such 

studies is how to account for system 
overhead . By this, we mean the CPU 
utilization and disk requests due to 
the internal operation of the operating 
y tem itself. (The monitors attempt to 

account for and report on the resource 
consumption of the operating system 
when it is acting on behalf of a user 
process. Such re ource consumption is 
included in the usage figures for the 
process.) We chose to include all of the 
operating system overhead in the inter
active class. This is partly b cau e our 
attempt to apportion overhead be
tween classes do not validate well, and 
partly because the overhead is more in
teractive in nature than batch in nature. 
However, including all of the overhead 
with the interactive class means that 
the model results should be interpreted 
for " fat" interactive processes and 
"lean" noninteractive proce ses. 

Parameterizing a large model is te
dious and error prone. Hence, we wrote 
a front-end data reduction program to 
scan the monitor output and build a 
model for us. In addition, we auto
mated the adjustment of think time to 
quickly find th value of think time that 
validates the model the best. 

For more details of parameterizing a 
model and other helpful ideas, contact 
the authors. 

Results of baseline model 
We evaluated our models with the 

approximate mean value analysis al
gorithm. This algorithm is very fast, 
and it is accurate enough for our pur
poses (to within a few percent of the 
exact MVA algorithm). 

We programmed these algorithms 
and a number of variations in Fortran 
77. They are available from the authors 
in a version for the Data General MV se
rie and in a version for IBM PCs. 

The following table gives a few re
sults for the model of run 3, which was 
a 3D-minute sample of a typical heavy 
work load . 

Interactive throughput 
Actual measurements: 0.54 interactions/sec 
Model results: 0.54 interactions/sec 

Noninteractive throughput 
Actual measurements: 0.018 jobs/sec 
Model results: 0.017 jobs/sec 

CPU utilization 
Actual measurements: 96% 
Model results: 93% 

In general, the comparisons between 
actual measured re ults and model re-
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DATA GENERAL SYSTEMS 
SYSTEMS 

MV20000, 32 Mb, ..... Call 
MV10000, 16 Mb, ADS . Call 
MV8000-1I , 8Mb, 

ADS .......... $14 ,500 
MV8000 9300 Series , FPU, 

2MB .... . ...... $3 ,500 
MV8000 9600 Series , 2 Mb, 

FPU ........... $5,500 
MV4000DC, 2 Mb, 

120 MB ............ Call 
MV4000, 2 Mb ...... $3,500 
M600, BBU, 1Mb ... $1 ,500 
S-1 40, HFP, BMC .... . Call 
S-20 Systems ........ Call 
MPT 100 . . . ........ $400 
Model 20/30, 256 Kb , FPY, 

15 Mb, USAM4 ..... Call 
Model 10, 256 Kb, FPY, 

15Mb, ......... $1 ,800 
8749 BBU-MV10000 $5,500 
8746-B Battery 

Backup . . ....... $1 ,800 
8762 Expan , Chass ., 

MV4/811 0000 ...... Call 
S140 Expansion Chassis . Call 
1625 5KVA power condi

tioner, MV Series . $1 ,400 

DISK/TAPES/PRINTERS 
6161 SIS, 147 Mb 

(New and Used) . . . .. Call 
6160 SIS, 73 Mb 

(New & Used) ...... Call 
6214 SIS 602MB .... 4,500 
6061 SIS, 192 Mb .. $2 ,800 
6122 SIS, 277 Mb .. $4 ,200 
6329 120 Mb Disk . . . .. Call 
6236-A, 354 Mb ... $13,500 
6236, 354 Mb SIS . $14 ,900 
6237, SIS, 1.06 Gb . $44 ,500 
6239, 592 Mb 

(New) ......... $20,500 
6123 Streamer ... . . $2 ,900 
6026 SIS, 800/1600 

(New & Used) . . .... Call 
61251600 bpi (FCC) $2,400 
43741200 LPM ... $15,000 
4373890 LPM .... $15,500 
4327 300 LPM . . . .. . .. Call 
4364600 LPM 

(New & Used) ...... Call 
4354-N 340CPS .... $2,000 

COMM/CRTs 
0215 (New) ........ $685 
0211 .............. $550 
0200 .............. $125 
0400 .............. $375 
0410 .............. $550 
IAC-16 . . . ...... . $4 ,200 
IAC-8 . ....... . . . $3 ,200 
4543 MCPI ...... . $3 ,900 
ATI-16 ........... $1 ,900 
AMI-8 ........... $1 ,100 
ALM-16 w/Daughter .. $450 
TCB-16 ............. Call 
TCB-8 .............. Call 

MEMORIES 
MV20000, 32 Mb 
MV15000, 32 Mb Our 
MV10000, 2 Mb 
MV10000, 4 Mb prices 
MV10000, 8 Mb beat any 
MV8000, 2 Mb advertised 
MV8000, 256 Kb price! 
MV4000, 2 Mb Call! 
MV4000, 4 Mb 
MV4000, 8 Mb 
S140, 256Kb ....... . $550 
Mod 20 & 30 all sizes up to 

2 Mb boards 

( \ I International Computing Systems ../) 
\. P.O. Box 343 • Hopki ns , MN 55343 

\, / Dick Olson - (612) 935-8112 

~ We buy, sell , trade all makes/models of computer systems 

Circle 32 on reader ervice card . 

SECURE YOUR ENVIRONMENT WITH 

FILE CRYPT 
Msgs: New 0 Dec 25, 87 2: 15PM Doc: CAl Document 

> > CAl Integrated File .Crypt < < 
Please specify document to process (or press CANCEL/EXIT) 

Read Your Document 

Drawer Name: ~Cu::A:u.I .... Dar.lila..llw~e:Lr _______ _ 
FclderName: ~C~A~I~Eo~l~d~er~ ____________ __ 
DocumemName: ~Cu::A~I~D~o~c~uumaean~t ______ ____ 

CAl Document will be encrypted 
Key: 

(Please enter encryption key again for verification) 

* Documents and files are encrypted quickly and 
easily 

* Software implementation of DES (Data Encryption 
Standard), FIPS-PUB 46 (1977) 

* Available for CEO, WordPerfect and AOS/VS Files 

Concept Automation, Inc. 
1319 Moran Road 
Sterling, VA 22170 

for further information 
contact Sylvia Michaels 
at (703) 450-6000 

Circle 13 on reader ervice card . 



DATA GENERAL 
BUY • SELL • TRADE 

SPECIAL MV6000 w/2MB ..................... $5,900 * 
CPU's: 
MV 8000 9300 Series w/2MB ... . 
MV4000 w/2MB ... . . .. . . . .... . . 
Eclipse S/140, w/256K, 16 Slot . . 
DT Mod 10 w/256KB 15MB Flpy . 
DT Mod 20 w/256KB 15MB Flpy . 
MV10000 w/BBU . . . . . . . . . .. ... . 
Nova 4, S/140, 16 Slot Chassis . . 
Nova 4/X w/256KB, 16 Slot .... . . 

MEMORIES: 
8871 8MB MV4/MV10 Mem .... . 
8708 2MB MV 8000 Mem . .... . . 
8687 256KB S/140 Mem ....... . 
8656 256KB MOS Eclipse Mem .. 
8765 2MB MV Universal Mem ... . 
Nova 4 256KB Mem ........... . 

DISKS AND TAPES: 

$4,900 
4,900 
1,950 
1,900 
2,100 

42,000 
290 

1,100 

$8,900 
2,200 

490 
250 

2,200 
390 

6236 354MB SIS ............... $14,900 
6161 147MB Disk SIS ........ .. 5,900 
6061 192MB SIS ............... 1,900 
6160 73MB Disk SIS ........... 2,900 
6026800/1600 BPI Mag Tape SIS 2,490 
6125, 1600 BPI, SIS ............ 1,200 

CRT's: 
0214 New ...................... $ 630 
6130 Dasher 0400 .............. 290 
6168 Dasher 0210 .,., .. "...... 390 

COMMUNICATIONS: 
IAC16 w/TCB ................... $4,500 
IAC8 w/TCB .................... 2,900 
4257 ALM 16 w/4 EIA Interface ... 500 
4340 AMI8 .,.................... 490 
4342 ATI16 ..................... 1,800 
4206 MCA . .. .. . .. .. .. . . . .. .. . . . 450 

PRINTERS: 
5997WA 300LPM Band Serial ..... $1 ,800 
4327 300LPM Band W/DCH 2,900 
DG 4215 600LPM Drum . . . . . . . . . . 900 
6194 TP2 Enhanced .. ........... 950 

CONTROLLERS: 
Floating Pt.for S/140 ............ $ 790 
25MB, 10MB, 20MB, Controllers. .. 200 
Comm Basic 110 ,............... 890 
6026 800/1600BPI Controller ..... 1,200 

Circle 12 on reader service card, 

ENHANCE YOUR COMMUNICATIONS ENVIRONMENT WITH 
PIPELINE 

Date 
1) 1S-DEC-87 
2) 20-DEC-87 

Sender 
Sue 
John' 

Summary 
Meeting on Thursday 
PIPELINE information -' 

hoose one: (1 . Switch to outbox. 2. File Mail. 1 
3. Examine. 4. Delete) 

* PIPELINE is an asynchronous mail and file 
delivery package 

* May be used as an independent mail package, 
or with CEO Electronic Mail 

* Support for dial up and dedicated lines without 
requiring Xodiac 

* Dialing and connection procedures are transparent 
to the user 

Concept Automation, Inc. 
1319 Moran Road 
Sterling, VA 22170 

for further information 
contact Sylvia Michaels 
at (703) 450-6000 

Circle 14 on reader ervice card. 

~ults are acceptably good. The relative 
errors range from 0 percent on interac
tive throughput to 13 percent on non
interactive CPU queue length. 

Thus, the models are good enough 
for answering capacity planning ques
tions about the CPU or disk, as will be 
shown later. However, as is often true 
for queuing network models, capacity 
planning questions involving main 
memory, swapping, or alternative 
scheduling algorithms are not as 
straightforward to answer with these 
models. Such questions can however 
be approached with the techniques dis
cussed in Lazowska. 

Projections 
We use the baseline model to project 

the effects of doubling the CPU speed 
and adding a second disk . We assume 
that the other input parameters, such 
as think time and number of processes, 
stay the same. We are also implicitly as
suming that doubling the CPU speed 
and adding a second disk have a negli
gible effect on the amount of paging 
and swapping activity. Such an implicit 
assumption will be more valid for a 
system that has enough memory to 
keep paging to moderate levels. 

The results, summarized in Figure I, 
show that a faster CPU helps the non
interactive processes significantly, 
which is not surprising since they are 
heavily CPU-bound. Throughput for the 
noninteractive processes improves 171 
percent, and response time improves 
63 percent. However, the faster CPU 
does little for the interactive processes. 
Their throughput improves only 4 per
cent, and their overall response time 
improves only 12 percent. In fact, their 
response time at the disk (sometimes 
called disk service time) actually in
creases 62 percent due to competition 
from the increased activity of the non
interactive processes. These counterin
tuitive effects would have been difficult 
to estimate without a good model. 

We can also see that adding a second 
disk, with the load spread evenly be
tween the two disks, actually hurts the 
noninteractive processes slightly. Their 
throughput is the same, and their over
all response time actually gets 3 per
cent worse. This is due to increased 
competition from the interactive pro
cesses, which being disk-bound, are 
helped by the second disk. For these 
interactive processes, throughput im
proves 6 percent, and overall response 
time improves 20 percent. Again, this 
counterintuitive result would be diffi-
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cult to estimate by a seat-of-the-pants 
approach. 

The choice of doubling CPU speed 
versus adding a second disk depends, 
in part, on the objectives of the system 
manager. If the system manager views 
interactive processes as the only impor
tant priority, then adding a second disk 
is the best choice. However, if the sys
tem manager is concerned with overall 
system performance, then doubling 

PU speed is the better alternative. This 
i especially true considering that most 
of the noninteractive processes in this 
work load are created in order to com
pile or link programs in the service of 
an interactive user. Hence, the interac
tive users would be more productive 
overall if the CPU were sped up, rather 
than if a second disk were added. 

Projections for other options, such as 
only a 50 percent increase in CPU 

speed, are easily modeled with the 
same techniques discussed above. 
Also, we assume the system has 
enough main memory to stay out of 
heavy memory contention states. If this 
is not the case, then adding memory is 
very likely the best alternative for im
proving performance. 

Summary 
We successfully built a useful model 

of our MV/4000 system. The process of 
gathering data and building and vali
dating the models has been valuable 
for extending our intuition about our 
computer system. We became more 
knowledgeable about the relationships 
between our interactive and noninter
active work loads, especially about the 
unforeseen effects on each of speeding 
up the CPU and adding a second disk. 

What did we actually do with our 
system? Since money for more hard
ware was tight, we off-loaded students 
to another MVIl OOOO on campus until we 
were able to graduate that class, which 
was unusually large! We're getting 
along quite well now. ~ 

Reference 
E.D. Lazowska, J. Zahorjan, G.5. 
Graham, K.C. Sevcik; Quantitative Sys
telll Performance: Computer System Analy
sis Using Queuing Network Mode/s. 
Prentice-Hall, 1984. 

Jeff T. Bllckwalter is a professor ill the COlllpllter 
Sciellce Oepartlllellt at the Ulliversity of Sail 
Frallcisco. This article is cOlldellsed frolll the 
preselltatioll he gave at NAOGUG's COllference 
87. Arthllr Lill is a recellt graduate of the U.5.F. 
cOlllpllter scicllce lIIaster's progralll . 

Focus 29 

R.J. & ASSOCIATES, INC. 
25 YEARS OF COMMITMENT 

BUILT ON: 
• TOP QUALITY EQUIPMENT 
• COMMITMENT TO DEADLINES 
• COMPETITIVE PRICES E 

ADE. LEAS 
SELL • TR 8655256 KB S/140Mem. 

BUY • 7300 LPM Band Prlr. Nova 2 Memory S 
432 600 LP" Band Prlr. ANEOU • 6161 147 MB Di~k SIS

S 
4364 .. I MISCELL • 

CPU & sYSTEMS: 6236354 MB Disk SI 6194 TP 2 Prlr. CCo~~I~NS: 853712 Siol ExP· ~has. 
MV/2O,OOO Syslem 606750 MB Disk StS COMMUNI " . 1144·A 1 Bay cabrne', 
"V/10.000 syslem 6060 96 MB Disk SIS 4251 Comm. ChasSIs ~144·B 2 Bay Cabrne I 
.. S lem 6061192 MB Disk SIS 4255 ALM·8 1012·P 1 Bay Cabrne 
MV/8'00I),Ii8~ w/512 KB 6122271 MB Disk SIS 4257 ALM·16 4034 Prl. ConlrOller 
Ec lipse S/120 w/512 KB 6125 Srreamer Tape 4241 ULM·5 6045 Disk Conlroller 
Eclipse C/350 Sys 4196·A Tape Olive 4340 AMI·8 4068 PlOT BkoCarOdnl & Adapl. 
Eclipse C/330 w/256 KB 6026 Tape Drive SIS 4263 SLM·2 Zebra IS . 
Eclipse C/I50 w/256 KB 6021 Tape Olive SIS 4060 Quad·Mux Nova 3 Tllple Opllon 
Eclipse S/140 w1256 KB cRT & PRINTER: 4250 DCU·50 8532 NOVA 3 BBU 
ENc~1as:/X 16 Slol, 256

KB
KB 605201 CRT 4254 DCU·200 BaSIC Casselle 110 C I 

Nova 4/S 5 Slol, 64 6053 02 CRT MEMORIES: Dala Channel Prl. on . 
Nova 3/12 w/64 KB 6106 0100 CRT MV /8000 Memory 
DISK & TAPE: 61080200 CRT 8656 Eclipse 256 KB M~~ MONTHLY 

SPECIAL: 

-, 

604510 MB Disk SIS 61690211 CRT . 8655 Eclipse 12~ KB M . 

l~4:23:4 ':0 :MB~D~iS:k S:/S:"_~4~21:8 3:oo~L:PM:p~":nl~er ______ ----1 TP·2 RIO Printers 6160 73 MB Disk SIS S125 

- CALL FOR COMPLETE 404-980 1586 
PRICE LISTING: -

R.J. & ASSOCIATESr INC. 
• All Data General Equipment Guaranteed for DG Maintenance 
• We Pay S S S For All Used Equipment 
• All Prices Negotiable • Software Services Available 

2262-E NW Pkwy. • Marietta, GA 30067 • 1404) 980- 1586 

Dec 25 

Circle 42 on reader ervice card. 

SECURE YOUR ENVIRONMENT WITH 
menuOP 

1987 Main Menu 5:56:29 PM 

0) .... about menuOP (tutorial) 
1) CEO (Data General's CEO) 
2) Library (WordPerfect's Shell) 
3) File Crypt (data encryption) 
4) PIPELINE (async mail delivery) 

Option Id: 0 

(F11 = Exit/Cancel) (SF1 = Help) 

* Combine macro, program and application execution 
into an easy access menu structure 

* User access to options under complete control of 
system manager 

* Ability to create multiple levels of menu managers 
* Ability to create or redefine function keys to meet 

individual user's needs 

Concept Automation, Inc. 
1319 Moran Road 
Sterling, VA 22170 

for further information 
contact Sylvia Michaels 
at (703) 450-6000 

Circle 15 on reader service card . 



CHARTING A COURSE 
A comparison of memory vendors may provide the 
alternative you are looking for 

Once upon a time, CPU and memory 
were virtua lly inseparable, and buying 
them from separate companies was not 
only foolish, but impossible as well. 

Data General 
Computer 

product 
Technology, 

Inc. 

Nova 4X 

Desktop 10 

Desktop 20 

Desktop 30 

Eclipse S/20 

Eclipse C/30 

Model EM1 S/140 2 MB - $1 ,950 

S/280 

Model MVM1 

MV/4000 4 MB - $2,600 
6 MB - $3,900 
8 MB - $5,000 

DS/4200 

DS/7500 

30 

However, in the quickly changing com
puter marketplace, third-party com
patible memory has become a viable 
option. Although for any Data General 
hardware DC memory is the standard, 

Dataram Intelligent 

Corporation Computer 
Integration 

ModelDM10 
512 KB increments 
to 2 MB 

ModelDMMI 
512 KB increments to 
2 MB (Qty.1)-$2,700 

Model DR-280 
2, 4,8 MB 

Model DR-280 
2, 4, 8 MB 

another vendor's products may a1so 
suit your custom needs. For that rea
son, here is a chart comparing the op
tions ava ilable from five leading com
panies that sell DC-compatible memory. 

System Vanguard 
Controllers International 

and Interface Management 
Products Services, Inc. 

Model MS140 
.5, 1 MB 

Model MD023 
.5, 1,2MB 

Model MD023 
.5, 1, 2 MB 

Model MD023 
.5, 1, 2 MB 
2MB 
(Qty.1) - $1,550 

Model MD023 
.5, 1,2MB 

Model MS140 
.5, 1 MB 
(Qty. 1) - 2,350 

Model MV410 
2, 4, 8, 16 MB 

Model MV410 
2, 4, 8, 16 MB 
8 MB 
(Qty. 1) - $6,950 

Model MV410 
2, 4, 8, 16 MB 

Model MV780 
2, 4, 6, 10 MB 
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Focus ON: MEMORY 

System Vanguard Computer 
Dataram Intelligent Controllers International Data General Technology, 

Corporation Computer and Interface Management product Inc. Integration Products Services, Inc. 

Model MV680 
MV 16000 4,8 MB 8 MB - $9,500 

8 MB (Oty. 1) -$7,450 16 MB-$18,OOO 

MV/7800 Model DR-78oo Model MV780 
4,8, 10 MB 2,6, 10 MB 

MV/7800 XP Model MV780 
2,6,10 MB 

Model MV680 
4,8 MB 8 MB - $9,500 MV/8000 
8 MB (Oty.1)-$7,450 16 MB-$18,OOO 

MV/8000 8 MB - $9,500 
model 2 16 MB-$18,OOO 

Model MVM1 
4 MB - $2,600 Model DR-280 Model MV410 MV 110000 6 MB - $3,950 2,4,8 MB 2,4, 8, 16 MB 
8 MB - $5,000 

Model MV1520 " 
Model DR-1520 

8, 16,32 MB MV 115000 4, 8, 16, 32 MB 
"available April 1988 

Model DR-1520 Model MV1520 " 
MV/20000 4, 8, 16, 32 MB 8, 16,32 MB 

"available April 1988 

lifetime warranty, Cache memory for Ouantity one prices 
Original, upgraded General advance replacement, list price 25-60% any DG computer are generally less 

30-day return privil- less than DG's list that takes a than $1,OOO/MB. DG boards. Full information ege, same-day delivery (depending on model ). 15"x15" card. Ram cache disk support provided. 
easy user installation. Matching discount pro- memory products 

gram, lifetime war-
ranty, service call 

Dick McCormick Phil Means reimbursement, easy 
Frank Williams Solly Tamari 

1442 W. Collins installation, phone 1901 Petra Ln. 
449 S. Beverly Hills 421 E. 84th St, Suite F 

Orange, CA 92667 assistance, trial period. Placentia, CA 
#201 New York, NY 10028 

714/538-2344 Has provided memory 92670 
Beverly Hills, CA 212/734-3972 

800/999-5459 for more than 20 years. 714/579-7575 
90212 FAX 2121734-3914 

FAX 1-714/538-0329 
213/282-8700 

Contact 

Patrick Carr 
P.O. Box 7528 
Princeton, NJ 
08543-7528 
609/799-0071 
800/822-0071 

~ 
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uara \:Jenera. compurers 
help bring America's athletes 

up to the gold standard. 
To compete in the Olympics. A dream for any athlete, 

the culmination of a lifetime of dedication, training and 
practice. Knowing you're good enough to face the toughest 
competition in the world. 

Since 1977, Data General's advanced computer 
technology has helped America's athletes sharpen their 
competitive edge. 

During training, computer analysis of athletes' move
ments can pinpoint very small errors-like consistently 
shifting weight too soon or too late from one blade edge to 
the other. Correcting these errors can make the difference 
between being a good skater and becoming an Olympic 
contender. 

But to achieve gold-medal performance takes long
term commitment and support. For the U.S. Olympic 
Committee, our long-term involvement is part of the Data 
General difference. 

From our largest computer systems to our smallest 
portables, we can stand up to the toughest competition. 
Put the Data General difference to work for you. Call us at 
1-800-DATAGEN. In Canada, call 416-823-7830 . 

•• Data General 
3400 Computer Drive, Dept. DV, Westboro, MA 01580 
Please end me your complete product catalog. 

ame ____________________________ ___ 

Company __________________________ _ 

Addre s ____________________________ _ 

City _______________ tate ___ Zip ____ _ 

1-800-DATAGEN 



THIRD-PARTY MEMORY 
There are alternatives 
for adding memory 
to your system 

by Patrick Carr 
Special to Focus 

If the performance of your MV system 
isn't what it used to be, the first place 
to look is main memory. Typical symp
toms of insufficient main memory in
clude the following: 
• poor terminal response time 
• long batch program execution time 
• inability to add more users 
• inability to run new applications. 

Adding main memory is often the 
best approach to performance tuning. 
No other hardware or software changes 
are required, and your system will 
be back in operation in a matter of 
minutes. 

If you're considering a memory up
grade, you may be interested to know 
that several third-party vendors now 
provide memory boards that are com
patible with DG systems. Compatible 
memory vendors have become a major 
force in marketplaces such as DEC, IBM, 
and most recently Data General. Their 
presence has contributed to a general 
improvement in product quality, deliv
ery schedules, and pricing levels. 

Savings 
Oftentimes, the primary reason users 

cite for purchasing memory from a 
third-party vendor is price. Plug
compatible products are typically 
priced 25 percent lower than Data Gen
eral's list price, and sometimes even 
lower. Certain vendors offer a matching 
discount program that ensures a con
sistent level of savings no matter what 
quantity discount you receive from DG. 

In addition to the savings on the ini
tial purchase price, many third-party 

34 

vendors provide a lifetime warranty. 
This can translate into a savings of 
thousands of dollars in monthly main
tenance fees . As a result, the total cost 
of ownership over a period of five years 
for a third-party memory board can be 
less than half that of a comparable up
grade from the host vendor. 

Design 
In some instances, the memory prod

uct from a third-party vendor is better 
designed. For instance, Dataram's 
MVI7800-Compatible memory is based on 
1 megabit RAMs- four times the den
sity of the chips used by DG. As a re
sult, the board has fewer components 
and requires less power and cooling 
than its DG equivalent. 

Other examples of design advantages 
include the ability to upgrade beyond 
the published maximum,system capac
ity and the availability of more board 
capacity options tailored to the up
grade needs of the user. 

Third-party memory boards are de
signed to be 100 percent hardware- and 
software-compatible with Data General 
processors, and the additional memory 
has no effect on a Data General service 
contract. 

Additionally, some vendors provide 
an on-board enable/disable switch that 
allows these board to be taken off line 
when troubleshooting the system. 
When disabled, diagnostics may be run 
as if the board was not present in the 
system. This feature eliminates the pos
Sibility of finger-pointing in case a 
problem arises and the field engineer 
thinks the third-party memory may be 
at fault. 

The basic building blocks of main 
memory-Dynamic RAMs- are a proven 
technology. Failure rates for these com
ponents are extremely low. As a result, 
memory boards are reliable compo
nents in your system, so there is little 
technological risk in purchasing mem
ory from a third-party vendor. 

In short, compatible manufacturers 
offer an efficient means of improving 

system performance at an attractive 
price. 

Choosing your vendor 
As with any major purchase, it is im

portant to analyze not only the product 
but the company and its support pro
gram as well. 

Price is quite important; you should 
obtain the best value available. How
ever, price shouldn't be the sole pur
chasing criterion. A word of caution: if 
a vendor quotes a price substantially 
below the competitors' price, that orga
nization's ability to provide long-term 
product support (e.g., a lifetime war
ranty) should be questioned. When a 
company operates on thin margins, 
something has to give. 

You should ask questions about the 
vendor's history and reputation. How 
long has this vendor been in the mem
ory business? What are their annual 
revenues? Is the company publicly 
traded? Does the breadth of its mem
ory product line indicate a commitment 
to the DG marketplace? 

Memory upgrades entail a significant 
investment in a product that you 
should expect to use for several years. 
You should feel confident that your 
vendor will support its products over 
the long term. Ask for references
they should be offered gladly. 

The degree of product support may 
vary conSiderably. The better support 
programs include a lifetime warranty, 
before-return replacement, user in
stallation instructions (or vendor in
stallation service), and free phone-in 
technical assistance. 

These support programs eliminate 
some concerns about product service 
and reliability. In practice, it's rarely 
necessary to use some of these pro
grams because of the low failure rate of 
memory products. t:. 

Patrick Carr is the prodllct mallager at Dataram 
Corp., P.O. Box 7528, Princetoll , NJ 08543 -
7528; 800/822-0071 or 609/799-0071. Dataram 
offers DG-colllpatible memonj prodllcts. 
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Minicomputer specialists since 1973 
Data General and Compatible Equipment 

DG CPUs 

MV8000-9600, 4MB Memory ............. $14,000 
MV8000-9360B, 2MB Basic System ....... 4,200 
MV4000, Cabinet, w/o Memory . . . . . . . . . . . . 2,950 
S/230, 256KB, CPU1 &2, EAU1 &2, MMPU1 1,750 
S/120, 256KB, 5 Slot (8731-N) .... . . . . . . . . 1,200 
S/20 , 128KB, 8 Slot (8733-K) ............. 595 
C /150, 1024KB, CPU1 &2, MMPU1 mod. II . 1,995 
C /100-A, 128KB w/BMC, 8-Line 

Mux & Cabinet ....................... . 
Nova 4X, 256KB, 16 Slot (8395-N) ....... . 
Nova 4S, 64KB, 16-Slot (8393-H) ........ . 
Nova 4C, 64KB, 5-Slot (8380-H) ......... . 
Nova 3D, 256KB MOS, TOB ............. . 
Nova 3/12, 64KB MOS (8609-H) ......... . 
Desktop 10, CPU w/256KB, 15MB Disk, 

1,295 
1,995 
1,895 

895 
1,595 

645 

Diskette & Console .................... 1 ,950 
DG One: Laptop, IBM PC-Compatible .. from 500 

DG CPU/OPTION BOARDS AND CHASSIS 

S-140 CPU Board .................... . .. 800 
S-120 CPU Board w/256KB .............. 1,100 
S-120 CPU Board w/512KB .............. 1,450 
S/140 Hardware Floating Point . . . . . . . . . . . . 800 
Nova 4X CPU Board . . . . . . . . . . . . . . . . . . . . . 750 
8734-S microECLIPSE BMC Option ....... 995 
Nova/Eclipse 16 Slot Chassis (Compliant) .. 1,500 
8414 Eclipse Expansion Chassis .......... 395 

DG & COMPATIBLE MEMORY 

Universal Memory 2MB for MV4/1 0 (8765) . 2,550 
MV7800 Expansion Memory (Dataram DR7800) 

4MB Module .. New .................. 2,750 
8MB Module .. Lifetime Guarantee ..... 5,500 
10MB Module . 24 Hour Replacement .. 6,900 

Memory-Nova or Eclipse ................. CALL 

DG COMMUNICATIONS 

4340 AMI-8, 8-Line Asynch. Modem Intf. 
w/Cables ............................ . 

4342 ATI-16 16-Line Asynch Mux ........ . 
4345 CSI-1 ; 2-Line Programmable 

Synchronous Mux .................... . 
4370 IAC-16, w /TCB-16 Terminal Conn Box 
4380 ISC/2, 2 Line Synchronous Controller . 
5899 Radial MCA System ............... . 
Interlan NI4010A Ethernet Controller ...... . 
Point 4 301-24 24-Port Add-On, Isosync ... . 
Point 4 310-8 8-Line Main, Isosync ....... . 
Rianda 2616 16-Channel Mux with 

Cable Set ........................... . 

895 
1,450 

450 
4,300 
2,150 
3,995 

995 
745 
745 

695 

DISK DRIVES 

S/S= subsystem. Includes controller PCB & cables. 
ADD-ON = disk drive only. 
6031 Single 8" Floppy Diskette Drive ...... . 
6060 96MB "Zebra" Disk SIS ............ . 
6061 192MB "Zebra" Disk SIS ........... . 
6061-H 192MB "Zebra" Disk w/Hi-Speed Intf 

395 
850 

1,450 

for MV's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,995 
6100 25MB Winchester SIS w/Quad 

Floppy ............................... . 
6103 25MB Winchester Disk SIS ......... . 
6160 73MB Winchester SI S ............. . 
6222-D 15MB Winch w/1.2MB Diskette for 

microECLIPSE ........... . ........... . 
6234 50MB Winchester Disk SIS ......... . 
6236 354MB Winchester SI S ............ . 
6236-A 354MB Winchester Add-On ....... . 
6280 50MB Winchester w/microBMC 

1,400 
1,050 
3,995 

895 
1,500 

14,995 
13,495 

Interface ............................. 1 ,795 

TAPE DRIVES 

S/S= subsystem. Includes controller PCB & cables. 
ADD-ON= tape drive only. 
6021 800BPI SIS ....................... 695 
6026 800/1600BPI SI S (Add $500 for FCC) 2,795 
6123 1600BPI Streaming Tape Drive, mNova 

Interface ............................. 2,600 
6125 1600BPI Streaming Tape SIS (FCC or 

Non-FCC) ............................ 1,250 
6230 W' Cartridge Tape for microECLIPSE 

Processors ........................... 995 

DG & COMPATIBLE PRINTERS 

4215 600 LPM Drum Printer w/DCH Ctrl ... 1,395 
4327 300 LPM Band Printer .............. 2,750 
4355 340CPS Matrix Line Printer . . . . . . . . . . 1,250 
6194 Dasher TP2,180CPS, KSR, Earthtone 

or Blue ............. . ................. 895 

DG & COMPATIBLE CRTs 

All CRTs include keyboard unless specified otherwise. 
6166 Dasher D-41 0 CRT ................. 575 
6167 Dasher D-460 Graphics CRT ........ 750 
6168 Dasher D-21 0 CRT ................. 450 
6169 Dasher D-211 CRT ... . ...... . . . .... 525 
6308 Dasher D-470 Color CRT . . . . . . . . . . . . 1,950 

(408) 733-4400 
FAX #408/733-8009 

• all equipment subject to prior sale' 

Circle 38 on reader ervice card. 



I AOS[IVS] TRICKS ~'John A Cmn' 

LONG. WIDE 

Assembly language 
for the beginner. 
Part III of V 

In the two previous articles of this series, I presented an 
overview of the structure of an A05rN51 .PR file and sum
marized the essential elements of an assembly language pro
gram, including the basic MV instruction set. In this article, I 
will discuss A051N51 system calls. 

AOS[IVS) system calls 
There is nothing magic about a system call. It is simply a 

subroutine that resides in the kernel of the operating system. 
Some system calls only require one or two parameters (argu
ments), and in these cases, the values can be loaded into the 
four accumulators. However, most system calls require the 
caller to specify many parameters or specifications; A05[N51 
uses the system call packet to pass these values to the sub
routine. A packet is a table (or array) of values, and the sys
tem call is made by supplying the system call name and the 
name (address) of the packet. 

System calls are easy to make: just fill in the packet, load 
the accumulators, and away you go. The System Concepts 
manual tells you how to use the system calls, and the System 
Call Dictionary (which is huge!) provides explicit details on 
each system call, i.e ., how to fill in the packets. Most CLI 
commands are simply direct implementations of a system 
call: the CLI just builds the packet and loads up the accumu
lators for you. Programs primarily made up of system calls 
are ideal candidates for writing in assembly language; even if 
a particular high-level language (HLL) has a mechanism for 
making system calls, an HLL program will have more over
head than the equivalent assembly language program. 

Consider the A05[N51 system call to open a file . Following 
the instructions in the reference manual (dig it out so you can 
follow this), the ?OPE system call is executed as follows: 

WSUB 0,0 
WSUB 1,1 
?OPEN PKT 
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;set up the packet PKT 
;clear accumulator 0 (reserved) 
;clear accumulator 1 (reserved) 
;do it 

DAD 
WBR OOPS ;?open error 
LJMP ALLOK ;?open success 

If the system call fails, it returns an error code in accumu
lator 0 and executes the next instruction following the system 
call. This must be a one-word instruction, and is usually 
something like WBR, which branches to an error handler. If 
the system caU succeeds, it will execute the instruction that 
follows the error return . This instruction may be any length. 

Each system caLI has a name and number (from 0 to 552 
octal), and these are defined in 5Y51D.32.5R. In this example, 
?OPE is system call number 300 (octal) . Since MA5M's sym
bol table (MA5M.PS) contains all of the symbols defined in 
PARU.32.5R and 5Y5ID.32.5R, it translates the above to: 

WSUB 0,0 
WSUB 1,1 
LLEF 2,PKT 
XJSR @6 
300 
WBR OOPS 

;clear accumulator 0 
;clear accumulator 1 
;get address of PKT 
;go to AOS[NS] 
; and do system call number '300' 
;error return 

Memory location 6 is magic: it contains the address of the 
system call processor within A05[ 51 . The XJ5R instruction 
tells the program to go to whatever address it finds in mem
ory location 6. When it gets there, it uses the system call 
number (300) that follows the XJ5R instruction to dispatch to 
the code for the ?OPE system call. 

As seen above, ?OPE requires you to supply an argument 
that is the name of a table of 11 parameters, most of which 
are 16-bit values (there are four 32-bit values) . Some of the 
entries are filled in before the system call is made (i.e. , the 
name of the file to open), and others are filled in by the sys
tem call itself (i.e., the channel number used to open the file) . 
Although the packet appears to have many unused elements, 
they are used by the corresponding ?CL05E, ?READ, and ?WRITE 
system calls that share the same packet. 

If you prefer to write non-maintainable code, you can de
fine the packet contents as follows: 

Method 1 
PKT: .WORD 0 

.wORD 0 

.WORD 0 

.WORD -1 

.DWORD -1 
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. WORD 0 

.wORD -1 

. WORD 0 

.WORD 0 

.DWORD 0 

. DWORD XXX*2 

.DWORD -1 
XXX: .TXT " FOO" 

As you can see, none of the 11 entries actually needs a 
name, only the start of the table. PKT is assigned a memory 
location, and each .WORD or .DWORD declaration that follows 
reserves a 16- or 32-bit word of memory. Some of the values 
are set to 0 or -I, and the second to last one is loaded with 
the byte address of the text string that contains the name of 
the file (FOO) to be opened. 

On the other hand, if you want your code to be easy to 
read and modify, you would define the packet using system
defined offsets: 

Method 2 
PKT: .BLK ?IOSZ ;INTEGER*2 PKT(O:?IOSZ-1) 

.LOC PKT+?ICH 
.WORD 0 ;DATA PKT(?ICH)/O/ 

.LOC PKT +?ISTI 
.WORD 0 ;DATA PKT(?ISTI)/Ol 

.LOC PKT +?ISTO 
.WORD 0 ;DATA PKT(?ISTO)!O/ 

.LOC PKT +?IMRS 
.wORD -1 ;DATA PKT(?IMRS)/O/ 

.LOC PKT+?IBAD 
.DWORD -1 

.LOC PKT +?IRES 
.WORD 0 ;DATA PKT(?IRES)/O/ 

. LOC PKT + ?IRCL 
.wORD -1 ;DATA PKT(?IRCL)/O/ 

.LOC PKT +?IRLR 
.WORD 0 ;DATA PKT(?IRLR)/OI 

.LOC PKT +?IRNW .WORD 0 ;DATA PKT(?IRNW)/Ol 

. LOC PKT +?IRNH 
.DWORD 0 

.LOC PKT +?IFNP 
.DWORD XXX*2 

. LOC PKT + ?IDEL 
.DWORD -1 

.LOC PKT +?IOSZ ;advance to end of packet 

With this method, system-defined values are used to 
define the packet size (array dimension) and offsets (sub
scripts). The .LOC declaration simply specifies the memory lo
cation as a sum of the address of the PKT and the particular 
offset. When you use .LOC in this manner, you don't need to 
know the actual order of the values in the table, just use the 
symbolic offsets as described in the System Call Dictionan;. For 
example, ?IRCL is defined (in PARU.32.SR) as 7. 

The equivalent Fortran code is shown on the right for I -
TEGER'2 values. The 32-bit values would be DATA-initialized 
to I TEGER·4 values, which are EQUIVALE CEd to PKT, for 
example: 

INTEGER*4 
EQUIVALENCE 
DATA 

IFNP 
(PKT(?IFNP),IFNP) 
IFNP/OI 

/ohll A. Grallt is a geophysicist with the Geological Survetj of Callada, where 
he mallages the Exploration Geophysics Subdivision's MV14000. He may 
be cOlltacted at 601 Booth 51., Room 591, Ol/awa, Olltario, K1A OEB; 
613/996-2325. 
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Method 2 has the following advantages . 
1. It doesn't need comments, because the .LOC expressions 

are self-documenting . 
2. It allocates the space required for the packet in a declara

tion (.BLK ?IOSZ), which is separate from and not dependent 
on the statements that define the contents of the packet . 
Method 1 defines the length of the packet implicitly by the 
number of .WORD or .DWORD declarations. If any are missing, 
the packet will be defined improperly and may overlap the 
variables that fo llow it. 

3. Every single packet entry must be specified with .WORD 
or .DWORD because they are placeholders, but in method 2, 
?IOSZ reserves the required block and only the non-zero val
ues need to be specified (any of the .WORD 0 or .DWORD 0 dec
larations can be omitted). 

4. Method 1 assumes the order of the values in the packet 
is correct, but method 2 ensures the order is correct by using 
system-defined offsets (subscripts). 

5. Method 2 can use the same PKT+?XXX expression in mem
ory reference instructions as in the .LOC packet declarations, 
thus ensuring readable code: 

LWLDA O,PKT +?IFNP ;get byte address of filename 

Next month, I will consolidate the material printed so far 
by presenting a simple assembly language program that can 
be used instead of writing a more difficult and awkward CLI 
macro. The program will allow you to send a message to a 
USERNAME, rather than to a PID or CONSOLE. /1 

The success of your business 
depends on 

how well your software 
fits your hardware . 

• Financial. Distribution 
• Manufacturing 

N 

'-

-
~ '-./ 

j~" 
II 

~ ~ j' , ~ I 
SIGNET DATA SYSTEMS, LTD® 
THE INFORMATION CRAFTSMEN 
611 N. Courthouse Road P.O. Box 35623 
Richmond, Virginia 23236-0623 804/794-2800 

Circle 47 on reader ervice card. 
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OA TODAY ~r Charlene II. I\ irian 

CROSS YOUR FINGERS 

Some keyboard 
functions require 
extra hands 

For ome time, we have b en using 
EO Connection on IBM pcs, ATS, and 

XTS to access CEO (Data General's Com
prehensive Electronic Office product). 
To say the transition from the Dasher 
eries of keyboards to the IBM key

boards wasn't easy is an under
tatement. 
The biggest problem was the location 

of the keys. Besides the obviou ty
pographical errors that occurred, it was 
difficult to do some of the functions 
previously done on the Dasher termi
nal becau e of the lack of familiar, 
time- aving keys such as word
forward, EOL (erase end of line), and 
home (to go to the home position). 
After a few calls to the support center 
in Atlanta and then to Software Devel
opment in Westboro, we discovered 
that the functionality was still there, it 
ju t required different keystrokes. 

It was difficult for people to remem
ber these new keystrokes, so I came up 
with a comparison chart for all the key
boards being used. (See Figure 1.) The 
user-defined function keys were the 
most difficult to get u ed to. When we 
were all using the Dasher terminals, we 
came up with a standard set of user
defined keys that most people would 
use. The decision-making process was 
very scientific-it was easier to press 
CTRL·SHIFT key with the left hand, so 
we chose to use our right hands to ac
ce s the function keys Fll-F15. That 
way, we didn't have to cross our right 
hands over our left hands to perform 
th function. 

This eemed to be a logical solution, 
o from that day on, function keys Fll

F15 served as our standard global func
tion k ys. (This was taught to all new 
CE users.) We reasoned that when you 
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Figure 1: Keyboard comparison chart 

Oata General 
410 and 460 IBM PC PC AT PC XT 
keyboard keyboard keyboard keyboard 

81 S~~L I EJEJ EJI s~~~ I 
I ERASE I PAGE ElDEJD8D 

c:J c:J c:J 
c=J 0 ~ Lock 

0 0 0 0 
0 0 0 0 
OJ 0 0 0 
OJ OJ OJ OJ 
[JJ 0 0 0 
CD lJJ CJ lJJ 
OJ [JJ IJJ IJJ 
0 0 0 0 
0 0 0 0 
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log on to another terminal and you 
don't have your template with you, the 
template on the terminal you are work
ing on will probably have the ame 
functions keys that you are used to 
using. 

Data General 
410 and 460 
keyboard 

IBM PC 
keyboard 

OATODAY 

This logic worked well until we ac
quired CEO Connection. I like CEO Con
nection as an emulator package, except 
for acce to u er-defined key Fll-F15. 
Now, you have to use your toes to 
press aU the keys necessary to access 

PC AT 
keyboard 

PC XT 
keyboard 

*Using numeric keypad with num lock off 
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Finally ... 
InAOS/VS 
Perfonnance 
Seminar for 
Nonnal Hwnans. 
Brian Jolmson IS leading three-day 
seminars coverIng the basic 
prmciples of AOS/vS performance 
analysis & capacIty plannmg. The 
rrurumtun prerequISItes are 6 months 
of experience as an AOS/vS 
System Manager or System 
Programmer, and access to a 
performance analysIS utLhty such 
as :PEB1'118R or DG's MONITOR. 

Schedule 
Mar 14-16 
Apr 18-20 
June 13-15 

London, England 
San Francisco 
New York City 

Call for a brochure, or for on-sIte 
seminar informallon. 

:SYSI1GB 
Software for System Monagers 
A Division 01 B./. Inc. 

109 Mmna Street. SUlle 215 
San FrancISCO. CA 94105 (415) 550-1454 

Circle 49 on reader service card. 

COBOL SOFTWARE 
solutions· support 

• Income Tax Preparation 
• Propane Gas Accounting 
• Fixed Assets 
• Small Loan System 
• Public Accounting 
• Country Club Billing 
• MCBA General Accounting 
• Credit Life/AD&D 
• Truck/Bus Sales and Repair 

Shop 

CALL GARY BISHOP AT 

(205) 988-4336 

Program Systems, Inc. 
265 RIverchase Parkway East · ulte 101 

-.....,-.","'" Birmingham, Alabama 35244 

PROVIDING COMPUTERISORWARE SOLUnONS SINCE 19n 

Circle 41 on reader ervice card. 



I" COMPUTER I I " 

TECIINOLOGY--+-+---+--l 
INC. I I I I 
f-+-+--+-l-I I I I 

li44? W. Collins Ave .. Unit B 
I-~~+-+-+-+-1+ I Orange. CA 92667 

I I I I I I I I 

\. 

Communications 
IMX-16 (emulates IAC2/16) 

- Pin compatible 
-Software compatible 
-Only device available that 
provides switch selectable 
RS-232, RS-422 and 20ma 
line interfaces on same board. 
- Includes connection 
hardware 
- 2 Year warranty 
- Cost less than used DO 

MagnetiC Tape 
MTC1 (emulates 6125 SS) 
-Supports Cipher/Pertec 
interface 
-Very economical 
- 2 Year warranty 

Main Memory 
MVM1 (MV 4000/MV10000) 
-No hardware or software 
cbanges required 
-Easy installation 
MVMI-2 (2MB) $1950.00 
MVMI-4 (4MB) $2600.00 
MVMI-6 (6MB) $3900.00 
(MV4000 only) 
MVMl-8 (8MB) $5000.00 
EMI (S/140) 
- 2MB on one board 
- Easy installation 
-Very economical $1950.00 

Service & Support 
- 30 Day return priviledge 
- 2 Year limited warranty 
-Optional lifetime limited 
warranty on memory products 
- Advance replacement 
available, in tbe event of a 
failure. 

Dealer inquiries invited 
1-800-999-5459 

FAX 714-538-0329 

Circle 11 on reader service ca rd . 

SYSTEM 
MANAGERS 
Q. Do you know (/' you have un

authori:ed users n:l'ing to access 
) our 5)' tem? 

Q. Do you knoll' which u ers have 
special user privileges? 

Q. What injol7lwtion did you u e to 
justify your last system upgrade? 

Q. What percentage of your system 
resource is being used b) each of 
your depamnel1fs? 

Q. How do you optimize the allocation 
of user across multiple CPUs? 

Q. How do you track the resources used 
b) one IIser for multiple projects? 

Q. Do you knoll' which peripheral 
devices are used most often? 

Q. Which programs are accessed most 
often? Which resources do they 
consume? 

Q. Are )ouJrusm.lfed with using DC's 
REPORT to ana~\':e your Syslog 
data? 

A. The Resource 
Accounting System 

~AS 
RESO{ ReE /leeO{ NTlNGS )'STEM 

RAS is a new software utility for your 
resource management or charge-back 
accounting needs. RAS provides concise 
reporting of your computer utilization 
based upon users, groups, projects, 
devices or programs. Each entity can be 
tracked by CPU usage, connect time, disk 
space, I/O usage, or pages printed. In 
addition, you can assign different rates for 
each resource, user, project or device as 
well as for prime and non-prime time 
usage. 

(801) 484·3333 

DAfS S stems Inc. 
ADVANCED SOFTWARE DEVELOPMENT 

1111 8f1ckyard Road Salt Lake City. Utah 84106 

Circle 23 on reader service card. 

the once easily accessible keys that I 
had recommended. 

Since the original PC keyboard had 
only 10 function keys, pressing the ALT 
key turns F1 into Fll, F2 into F12, etc. 
To get the next row of commands on 
the template, the ALT and SHIFT keys are 
required with the function key. The 
next row requires the ALT and CTRL 
keys . But when you come to the user
defined keys on Fll-FlS, you must 
press the ALT·SHIFT-CTRL plus the proper 
function key to use the command. That 
requires a complete shift of hands to 
the left side of the keyboard, or digital 
dexterity, to accomplish. (My users 
aren't happy about the suggestion, but 
they're living with it.) 

I'd like to share with you the user
defined keys that were suggested as 
standards. 

F1I-Return to main menu. Com
mand definition starts from main menu . 
Keystrokes: none. 

This is the hardest to teach someone. 
If the system returns to the main menu 
to begin keystrokes, there are no more 
keystrokes necessary. All that is re
quired in the keystroke prompt is to hit 
ESC twice. 

F12-Edit current document. Com
mand definition starts from main menu . 
Keystrokes: 2 NEWLINE EXECUTE. 

This will take you to the last docu
ment you edited. 

F13-List all documents. Command 
definition starts from main menu . Key
strokes: 5 EWLI E 4 EWLINE 1 NEWLI E 
}= EWLI E! EWLI E EXECUTE. 

This command uses the search facil
ity and searches from the lowest char
acter in the hierarchy of characters 
through your private cabinet and lists 
every document you have created; 
however, it only lists the first 100 on 
the screen. 

F14-View inbox. Command defini
tion starts from activity where invoked. 
Keystrokes: I TERRUPT 3 EWLI E 1 EW· 
LI E EW EWLI E. 

This command accesses the inbox 
through the I TERRUPT function key 
(FS), then goes through all new 
messages. 

F15-Log off CEO. Command defini
tion starts from main menu . Key
strokes: CA CEUEXIT Y EWLI E. 

This command returns you to the 
main menu, then logs you off the CEO 
system. 

I have found some other commands 
to be quite useful, also. However, I put 
those in as commands, rather than 
user-defined keys. Some of them in-
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elude the following. 
Underline one word-Command 

definition starts from activity where 
invoked . Keystrokes: TEXT ATTRIBUTE... 
WORDFORWARD (-(-TEXT ATTRIBUTE. 

This command underlines one word 
at a time by placing the cursor on the 
first character of the word. It uses the 
word-forward key and two back-arrows 
to return to the last character of the 
word. It works on a word of any 
length, but you must be careful of 
words with commas and periods fol
lowing them. 

Access user directory-Command 
definition starts from activity where in
voked. Keystrokes: INTERRUPT 6 EWLI E 
FIND. 

This command will access the user 
directory through the I TERRUPT facility, 
then prompt you with "Find Whom." 
Just enter the name you are looking for 
and hit return. 

Standard memo format-Command 
definition starts from activity where in
voked. Keystrokes: READ KIRIA EW
LI E FORMATS EWLI E MEMO EWLI E 1\ 
FORMAT RULER COpy 2 EWLI E \I DELETE 
EXECUTE NEWLINE. 

To use this command, you need to 
create a new document and then acti
vate the command. It will read in a pre
viously created document that has the 
appropriate format from the drawer 
(KIRIA ), folder (FORMATS), and docu
ment (MEMO). Then place the cursor on 
the first format ruler, copy the second 
format ruler onto it, and delete the 
second format ruler. Note that the / \ 
and \ / are up- and down-arrows, 
respectively. 

One user created a command to read 
all monthly reports from her staff into a 
document (she uses the name junk1, 
junk2, etc., then the search facility 
reads them in), finds all format rulers, 
deletes them, and prints them on her 
default printer. The entire procedure 
takes about 16 minutes, and she can 
work on other activities during that 
time. She said it saves her approxi
mately two hours of time. 

User commands are fun to use and 
create. They save time in the long run, 
though it may take a while to get them 
to do what you want them to do. A 

Charlelle Kiriall is PClOA instructor for the 
Olllille COlllputer Library Cellter, IIIC., 6565 
Frantz Rd., Dublill, OH 43017; 614/764-6435. 
She also serves as the education director for 
NADGUG's OASIS (Office Automatioll Special 
Illterest Group) . 
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SYSGEN DATA Ltd. 
MARKETING 

• DataGene--l COMPUTERS & • • :rdl PERIPHERALS WORLDWIDE 

SYSTEMS 

MV 20000 Mod I 
w/16MB, BIB, aty. 10 
6236, 5-IAC16, 8-IAC8, 
6300 Tape SIS, 24 
()'410. Available 
February 1 Call 

Ml600, 1 MB, 6026 
ALM-8, AlM-16 

CPU 

MV 20000 Mod I w/16MB, 
BB ................ $195,000 

MV 4000 2MB IN STOCK-CALL 
MV 10000 4MB IN STOCK-CALL 
M/600, 1 MB ........... $2,000 

DISKS & TAPES 

CRT & PRINTERS 
6053 
()'200 
()'214 NEW 
()'215 NEW 
().411 NEW 
().461 NEW 

TP 2 
LP 2 
8-300 
900 LPM 
4218 SIS 

COMM 
IAC-8 ATI-16 ALM-1 6 

BIB . ......... $3,800 

6236 
6239 
6061 

6122 
6026 
6299 

IAC-16 ALM-8 4251 
AMI-8 

MV 20000 Mod I 
w/16MB, BB 

6236 SIS 
6236 Ala 

195,000 
15,250 
13,250 

SPECIALS 

IAC16 
IAC8 
6300 Tape SIS 
0410 

4,1 50 
2,250 

20,750 
550 

6026 SIS from 2,000 
4364 SIS 5,250 
MV 10000 Mem. 

4MB 6,500 

END USER FIIAllCING SHORT AID LONG TERM LEASING 
PRICING SUBJECT TO CHANGE WITHOUT NOnCE 
QUANTITY DISCOUNTS AVAILABLE ON ALL ITEMS 

ALL EQUIPMENT SOLD IS WARRANTED FOR 30 DAYS 
WE ALSO DISTRIBUTE IBM PC, XT, AT, COMPAQ. PERIPHERALS 

77 AIR PARK DRIVE, RONKONKOMA, NY 11779 (516)737·4300 fax: (516)737-4317 

Circle 48 on reader service card. 

~ Delphi Data 
Your VAR/OEM Support Group 

Backup your MV2000 with 
New 160Mb Cartridge tape 

from Delphi Data 
List under $5,000-OEM's/VAR's call for your price! 

Desktop Upgrades 
15MB-38MB 
15MB-71MB 
38MB-71 MB 
15MB/38MBI 
71MB-120MB 

MV2000 or MV4000 
Upgrades 
70MB- 120MB 
70MB-160MB 
120MB- 160MB 

MV2000 or MV4000DC 
Add·on Disks 
70MB 
120MB 
160MB 

Special Heavy-duty Aluminum carrying case lor any Transport Disk 

Transport Disk 
(Bundy Box) for 
Desktop/MV20001 
MV40000C 
15MB 38MB 
71MB 120MB 

We will not be undersold! 
24·hour Response All Items - No Extra Cost!! 

VAR'S • OEM'S - Call for YOUR prices. 
FAX 

(714) 354-20201(714) 354-2023 
12155 Magnolia • Suite 6C • Riverside • California • 92503 

Circle 22 on reader service card. 



I SYSTEM MANAGER'S LOG by B"an Jahn",n 

REFRESH MY MEMORY 
B.J. reflects on changes in past two years for twin MV/4000s 

:THE_ YEAILIN_REVIEW 
It's ew Year's Day, and I've been 

voluntarily exiled to the office as one of 
th world's handful of football wid
ower. My girlfri nd i a fan; I'm not. 

Anyway, I tarted thinking over th 
changes that have happ n d to the two 
MV/4000 in the pa t year. We went from 
AOS/vS 6.06 to ASS 7.54 about thi 
time last year. After a year of running 
first 7.54, then 7.56 and 7.57, I can at
te t to the extrem ly mall numb r of 
problem we've encountered. 

On the application software side, the 
most significant change was the con
ver ion of several thousand COBOL pro
gram to hared librarie and inner
ring librarie (see my June 1987 Focus 
column). The results have been beyond 
our wilde t expectations. The savings 
in memory at runtime decrea ed the 
working set size dramatically, th reby 
avoiding a serious memory contention 
problem. And the avings in disk kept 
u from having to add almo t .5 GB 
worth of additional drives. The execu
tion time penalty has been negligible, 
partly becau e we now PR BSO the 
inner-ring library program at UP time in 
order to keep the inner-ring library 
code pages in the LRU (least recently 
u ed) between batch job (ee my De
cember 1987 Focus column). 

Le dramatic, but no les valuable, 
wa a round of histogramming and 
sy tern call logging done last fall. The 
hi togramming identified numerous in-
tance of unnece sary MOVE state

m nt in the innermost loop of critical 
(sub)programs. Execution time de
creases of 20 to 25 percent w re not 
unu ual. 

The ystem call logging pinpointed a 
problem caused by an unnecessary 
SWITCH clause in the SPECIAL· AMES sec
tion of an inn r-ring library routine . 
This caused a ?GTMES system call each 
time the subroutine was executed, re
sulting in considerable di ruption to in
teractive users and a lot of quandered 

PU time. 
System call logging also pinpointed 

the rea on for some excessive disk ac
tivity that was caused by defaulting the 
buffer sizes of the majority of sequen
tial output files generated by the COBOL 
programs. Fixing this problem by 
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cranking up the buffer ize re ulted in 
reduced runtimes, disk I/O rates, and 
total disk acces e. ot bad for a one
line source change and a recompile . 

Somewhat Ie imple, but far more 
rewarding, was a scheme we devel
oped to speed up DIRECT input files.Th 
changes re ult d in decrea ed elapsed 
job time by anywhere from a factor of 
two to a factor of three! Additionally, 
the jobs went from 100 percent CPU to 
50 percent, which meant that a second 
job could be run simultaneously (on a 
different disk unit) with little impact on 
the first job. That effectively doubled 
the ystem throughput for batch- on 
top of the initial factor gain of two to 
three! The downside was that we had 
to re ort to a one-page as embly lan
guage subroutine callable from COBOL 
to get around a crock in the language, 
and write a relatively complex READ 

EXT RE ORD subroutine to accomplish 
the blocking/deblocking (written in 
COBOL). 

Speaking of the disk world, by iso
lating all the on-line users on a ingle 
disk unit with the batch files and 
source/COPY file directory relegated to 
three other units, the on-line users 
were bar Iy aware of the fact that four 
batch streams were often running. The 
elimination of unnecessary system calls 
by the batch jobs also played a big part 
in achieving this effect (see my May 
1986 Focus column about the disruptive 
effect of exces ive ystem calls on inter
active users). 

Finally, a new policy of running a 
utility (a set of macros, actually) to re
organize file element sizes and direc
tory hash-frame sizes each weekend 
has resulted in a nearly optimal disk 
situation. Whether or not the effect is 
worth the effort is till a debate topic 
around here. It's probably a waste of 
time for 99 percent of the files involved; 
we all know which small set of files 
and directories are the bad guy . 

So much for the year in review. 

:FRIDAY_THE_13TH:PART...xXIV 
This horror story is intended to force 

a few of you to review your backup 
strategy. 

About three or four times a year I g t 

a phone call from omeone inquiring it 
I can help them recover the file from 
a disk pack that was inadvert ntly 
scribbl d on by a field ervice engineer. 
My tandard answer i y , but only if 
you end a retainer fee of $10,000 and 
your firstborn child as collateral against 
charges in exce of the 10 grand. So 
far, no taker . 

I've always told the students in my 
s minars and clients that pr dous disk 
data files should be treated the arne 
way when field ervice arrive a the 
Chri tians treated their virgin daugh
ters when the Mongols were at the 
gates of the city: hide them ome
where safe. 

On December 17, an engine r from 
a generally reliable, but somewhat 
sloppy, third-party field ervice organi
zation was cheduled to do a prev n
tive maintenance on both MV/4000S. Th 
particular engine r who was scheduled 
to do the PM has always made me ner
vous, so I captured an incremental 
backup of my critical stuff just before 
he arrived . Within 20 minutes, the en
gineer had written random data all 
over the eight 277 MB Fujitsus- ol1 both 
systems! Suddenly, we were looking at 
2.216 GB worth of tra hed di k . 

Our backup strategy is to capture an 
archiv backup every Friday at mid
night and incremental backup Mon
day through Thursday at midnight. 
Th screw-up occurred on a Thur day 
afternoon at 1:30 p.m. As soon as the 
engineer fled, we sent the programmers 
home early, dispatched an operator to 
retrieve the latest archive and incre
mental tapes from the off-site storage 
room about a block away, and tarted 
the parallel reloads on both systems. It 
took just under three hours, including 
the DFMTRlFULLS using the old, bad 
block tables. Ther were no tape errors, 
and we were back on the air by 5 p.m. 
Hanging over my desk is a headline I 
clipped from a long-forgotten ad that 
appeared a few years ago. It reads: 
"Blessed are the pessilllists; for they hath 
lIIade backups." 

Exasperated 1: 16 
I know that some of you are going to 

ask, "Does the same third-party field 
ervice organization till ervice the 
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y terns?" Yes . Even the best FSEs have 
zapped a disk or two during their ca
reer . I know that I've zapped my 
share. The question to ask yourself is 
"Would my backup strategy have done 
as well under similar circumstances?" 

:TAPE_ERRORS 
Speaking of tape errors, I've had sev

eral questions lately that indicate a lot 
of you don't understand how AOS! S( 
handles tape errors . So here's a mini
tutorial on the logic involved . 

The AOS! S! tape-driver software is 
pretty smart; it always keeps track of its 
position on the reel. That means that it 
always knows which file number it's on 
and which record within the file it's 
positioned at (before, actually). That's 
why there's no need to manually re
wind the tape when you reference a 
different file from the last one you 
referenced. 

For example, if you've just read file 
3, and you then reference file 1, the 
tape driver knows that it simply needs 
to space (not read!) backward over files 
3 and 2 to file 1. If the next file you ref
erence is file 5, it knows to space (not 
read!) forward over files 2, 3, and 4. 
Anytime you reference file 0, the drive 
rewinds, unless the controller indicates 
that the drive is already at BOT. Also, 
before going to any new position on 
the tape, the driver always looks at the 
BOT status to see if you switched reels . 
If so, it changes its internal position to 
file 0, record 0, and acts accordingly. 

So what happens when you get a tape 
error? Well, it depends on whether you 
were reading or writing at the time. 

If you're writing, the driver doesn't 
try to write the record a second time. 
Instead, it backspaces over the record it 
was trying to write and erases a length 
of tape at least as long as the record it 
was trying to write (each erase zaps 
about three inches of tape; multiple 
erases may be needed), and tries the 
write again. It will continue to repeat 
this scheme until (1) it succeeds in writ
ing the record, or (2) some number of 
attempts (IS?) fail. Failure is signaled to 
the program by returning the "?" error 
code; otherwise, the program con
tinues normally, unaware that any re
tries took place. A soft or hard report, 
as appropriate, is made to (CICO 0 andi 
or SYSLOGfERROILLOG. 

If you're reading and the read fails, 
the driver backspaces over the offend
ing record and tries again. It will con
tinue to retry until (1) it ucceeds in 
reading the record , or (2) some number 
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of attempts (IS?) fail. Failure is signaled 
to the program by returning an error 
code; otherwi e, the program con
tinues normally, unaware that any re
tries took place. A soft or hard report, 
as appropriate, is made to wCO 0 and/ 
or SYSLOGfERROILLOG . 

However, the driver's error-handling 
logic has one quirk that has puzzled 
and frustrated many users . It's possible 

for a read or a write to terminate with a 
"bad tape" status from the controller. 
This is the controller's way of saying 
that things went so badly that it can't 
be sure that it stopped the tape be
tween two records; it may be sitting in 
the middle of a record . The only re
course AOSI S! has at this point is to 
backspace to the beginning of the file, 
then space forward over the interven-

Hanson's where the action is to 
T here's never been a better time to 
deal for Data General equipment and 
compatibles . 

If you have to upgrade or expand 
your system, look to Hanson. 

As the only independent full-line, 
full-service Data General second 
source in the country, there's a 
good chance we have exactly 
what you need at an extremely 
competitive price. 

Desktops, Eclipses, MV's - we 
have them all. Plus memories, disks, 
printers, controllers and communica
tions. And a host of price-leading 
compatibles from top names like 
CDC, ZETACO, C. Itoh, NEC, 

Fujitsu, Perfect, MICOM, FACIT, 
Dataproducts and Kennedy. 

We're buying, too, and paying top 
dollar. The demand for DG gear is 
high, forcing us to keep our inven
tory up, so we have to make deals. 

There are many other reasons for 
talking to us. Like Hanson main
tenance service at a fraction of LJ ... -" __ 
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ing records, counting them as it goes, 
until it gets to the record in question. 
Then it can either try to erase some 
tape and retry the write (writing), or 
try to read the record again (reading). 

No soft/hard error report will occur 
until the driver either succeeds or ex
hausts its retry count. This explains 
those times when you've seen the tape 
backspace to the beginning of the 

tape, then space forward back out to 
where it was, perhaps several times, 
before emitting the soft/hard tape-error 
message. Again, the program involved 
will be unaware that anything has hap
pened unless the retries fail. 

Is it possible to write a program that 
enhances the error handling provided 
by the operating system driver? The 
answer is yes, but no DC utilities that 

r Data General gear and service. 
prices. Depot repair with immediate 
replacement of defective parts. Three 
to five day standard turn-around's 
also are available. 

If you want it done right, come to 
Hanson. 

I~ 
~<7 

Data General's Only 
Single-Source Second Source. 

Foclls 

Call or write Hanson Data Systems, 
60 Brigham Street, Marlboro, MA 01752, 
(617) 481-3901. Outside Mass. 
(800) 

DATA SYSTEMS INC 

Circle 29 on reader ervice card. 
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I'm aware of do it. In the ca e of write 
errors, there's not much you could do 
anyway except indicate to the u er that 
the reel should be discarded and the 
program should be run again from 
scratch. In the case of read errors, there 
are two possibilities: you can direct the 
operating system to try another full set 
of retries, or you can direct it to skip 
over the bad record and continue read
ing (assuming the error was not a "bad 
tape" error). Additionally, you could 
use physical tape 110 system calls to put 
the drive in stupid mode and take over 
all error handling yourself. If either 
of these alternatives interests you, 
check out the ?BLKIO, ?RDB/?WRB, and 
?PRDBI?PWRB system calls in the System 
Call Dictionary. 

:RAM..DISKS 
For some reason, the subject of RAM 

disks has come up several times in the 
last few months. I thought that RAM 

disks in the DC world had gone the way 
of fixed-head disks, but I guess I was 
wrong. Here is my two cents' worth. 

RAM disks are only useful (1) on sys
tems with really small address spaces 
when the size of your programs ex
ceeds the address space (e.g., pro
grams with overlays on 16-bit systems) 
and when the operating system is too 
stupid to keep the inactive overlays in 
memory (AOSI 51 is smart, RDOS can be 
smart if you use virtual overlays, MS

DOS is a cretin), or (2) as a sort of 
electronic ePR (cardiopulmonary re
suscitation) on systems with poorly im
plemented software that does excessive 
disk 110, and no one wants (or is able) 
to fix the real problem by changing the 
programs. 

AOSI 51 automatically keeps inactive 
overlays from 16-bit programs (like the 
eLI) in the least recently used page 
pool. This assumes that the overlays 
were specified as shared at link time 
(it's the default) and that you have 
enough extra memory to allow AOSIIVSJ 

to support an LRU at least as big as the 
overlay file . That's almost always the 
case. AOSI 5) also provides facilities for 
the programmer to specify that fre
quently used pages of application data 
files be kept in the LRU. 

There is a rumor floating around that 
systems with too much memory may 
actually take longer to obtain a page 
from the LRU than to read the page 
from a normal disk, not to mention a 
RAM disk . As far as I have b en able to 
determine, the rumor is absolutely 
false . There u ed to be a problem with 
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the way AOS[NSI located pages in the 
LRU, which could cause such a problem 
on over-configured systems, but it was 
fixed a long time ago (1982?) when the 
LRU algorithm was changed to use a 
hashing scheme for locating an LRU 
page instead of searching the entire LRU 
chain sequentially from most recently 
used through least recently used . 

Does this mean that hooking a RAM 
disk up to the average AOS[NSI system 
won't speed things up? No, of course it 
will. But the effect will only be for 
those files that you're able to fit onto 
the relatively small RAM disk, and that 
may be only a small fraction of the total 
YO on your system during the course of 
the day. I don't know of any general
case system where a RAM disk will 
change the average response time from 
appalling to snappy. 

What about using the RAM disk for 
:BOTH (:PAGE and :SWAP)? Well, if you're 
out of memory to the point where pag
ing and swapping is a bottleneck, the 
real solution is to invest your bucks in 
some memory boards, not in a RAM 
disk for :BOTH. Using a RAM disk for 
:BOTH is like wasting time drowning 
your campfire just before fleeing a for
est fire. 

Of course, there's always the case of 
a system that's already at maximum 
memory. Is a RAM disk for :BOTH the so
lution in this case? Nope, more likely 
it's just a Band-Aid. By definition, if 
paging 'and swapping YO is Significant, 
the LRU is at zero, and you are already 
foregoing the considerable advantage 
that a healthy-sized LRU can have on 
shared-page YO. What you rea lly need 
is more free memory for AOSINSI to de
vote to the LRU. That means either 
taking some users out to the parking 
lot and shooting them (messy, but 
cheap) or upgrading to a CPU that can 
handle more memory (clean, but 
expensive). 

In summary, when are RAM disks 
useful? The only unconditional case 
that I know of is on ROOS systems, be
cause ROOS has no general notion of 
cached YO for shared overlays and data 
files . A 

Copyright © 1988 by BI Illc. All rigMs 
reserved. Brian Johnson is the president of BI 
Illc.. a Sail Francisco-based cOllsultancy 
specializing in system auditillg, system 
management, and performallce analysis. He COil 

be reached at 109 Minna St., Suite 215, Sail 
Francisco, CA 94105; 415/550-1444, lelex 
296544. 
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DISCOVERIES by Jim ieaman 

PIPES, GATES, AND TABLES 
A sundry of 
techniques to help 
you 
Pipes can get rid of batch overhead 

I have been experimenting with an interesting technique 
lately. It has solved a number of minor issues on our system 
and has given me a slight boost in personal productivity. Ba
sically, the technique creates a "permanent" batch stream for 
my personal use. There isn't anything wrong with the AOSNS 
batch streams; both will leave your terminal available for im
mediate use. There are other techniques available to allow 
this, the most popular being a technique that Brian Johnson 
presented in the August 1987 issue of Focus (see SPAW .CLI, 

page 39, Figure 5). 
Before you say it, I know that AOSNS provides me with up 

to 100 batch streams (after rev 7), so why would I need to 
figure out a way to create my own? The advantage of using 
this batch stream rather than the AOSNS batch stream is that it 
avoids the heavy resource usage of an EXEC logon for every 
job. Since most of the jobs that I do in batch will run in less 
than five to seven minutes, this represents a significant 
savings. If your batch jobs tend to run for hours though, this 
technique won't buy you anything. 

The technique is similar in concept to using the SPAWN.CLI 

that B.J. introduced in his column, but takes a slightly differ
ent approach. B.J.'s macro eliminated the costly overhead of 
the EXEC logons by running the process as an unblocked son 
to your CLI process. However, it still has to create a process 
for each job submitted. This is sti ll a fairly hefty use of re
sources, although not nearly as heavy as the system batch 
streams. Instead of creating a son CLI process for each job, my 
technique creates a single CLI proc~ss, and you can send com
mands to it using AOSNS pipes. 

What's the catch? Since this method has less set-up over
head than the AOSNS batch streams or B.J.'s SPAW macro, 
what do I pay? The CLI uses 18 shared and 2 unshared pages 
of memory. Assuming your system typically has a number of 
CLI processes sitting around, the shared pages are already 
loaded . Therefore, the memory cost is 2 pages minumum, 
and up to 14 pages maximum (until the CLI is rewritten for 
the 32-bit address space). Also, since there will be more pro
cesses and more tasks pended, the system tables will be 
slightly larger. 

Of course, the disk has to make room for those pipe files 
created, which may take as many as a dozen or two blocks 
each, although normally each would take only one 2 KB ele
ment . The way I see it, the price I have to pay is so small that 
on our system I don't think we could measure it. There is one 
restriction that might cause some minor headaches. If you kill 
your process and log off, whatever job is running in your per
sonal batch stream gets terminated first. That makes this 
technique useful only for jobs that run less than 10 minutes. 

Now that I gave the what and why, let's take a look at how. 
In my start-up macro, I automatically create a son process so 
that it will always be available to me. The macro is shown in 
Figure 1, but the key lines of the macro are: 

Focus 

CREATEITYPE= PIP JKS.BATCHJNPUT 
PROC/INPUT =JKS.BATCHJNPUT/OUTPUT = 

JKS.BATCH_OUTPUT/SONS :CLI .PR 

This generates a second CLI process on the system that will 
watch the input pipe named JKS.BATCH.J PUT for command 
lines. 

Now that the process has been established, how do we use 
it? It's easy to send a command to it; just write it to the input 
pipe. Suppose you wanted to run an ICOBOL compile. Nor
mally, you would enter ICX (program). To send it to the AOSNS 
batch stream, you would enter QBATCH ICX (program). How
ever, there are other considerations, such as current directory 
and searchlist. The QBATCH command solves this by inserting 
three commands before your job: DIRECTORY, SEARCH LIST, and 
DEFACL. Figure 2 shows a completed macro for submitting a 
command to address these issues and also the current super
user and superprocess states. 

Figure 1: START_BATCH.CLI 

push ; prompt pop 
dir :UDD:[!user) 
[!nequal .[!path =batchjnput.pipe) .) 

delete/2=error =batchjnput.pipe 
[lend) 
create/2=error =batchjnput.pipe 
delete/2 = ignore batch_output . file 
create/2=error batch_output. file 
process/in put = batchJnput. pipe/output = batch_output. file& 
Isons/priority= 300/name = [! user)_batch/superuser :CLI . PR 
pause 2 
pop 

What do I use it for? I do most of my compiles in the batch 
stream. Also, if I am finished programming for a while, I can 
start a backup of my work running in batch, leaving me free 
to set up the next project, clean out a directory, or even in
dulge in a game. However, I don't recommend the latter as a 
normal procedure, since it tends to negate all productivity 
gains achieved by using this procedure. 

Before I finish, I would like to point out a few things in the 
macros. The process command in STARLBATCH.CLI must have 
the input and output switches. In order to do anything 
useful, you will most likely need the sons, chlogical, and 
maybe the super switches. The name switch helps identify 
the process for PED watchers, and the priority switch makes 
your system respond better to interactive folks. To terminate 
your batch process, enter BATCH BYE. The SEND command in 
the BATCH.CLI is also optional and can be taken out if the mes
sages annoy you or are not normally needed right away. As 
written, any job sent to the batch stream must not allow in
put, or the program should expect to find it in a disk file. 
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Figure 2: BATCH.CLI 

push; prompt pop 
dir :UDD:(!user) 
list batch-input.pipe 
write/l push 
write/l prompt pop 
write/l directory [!directory/p] 
write/l searchlist [!searchlist) 
write/l defacl [!defacl) 
superuserls 
[!eQual .[!string] .ON) 

write/l superuser on 
[lend] 
superprocess/s 
[!eQual. [!string).ON] 

write/l superprocess on 
[lend] 
write!1 % 1-% 
write/l send [!pid] • * * * BATCH JOB COMPLETE * * •• 
write/l pop 
pop 

Open up your GATE 

panies were required to provide pulse s rvice with touch
tone ervice as an option. However, I'd be willing to bet that 
at least 98 percent of the country has touch-tone service, so it 
would seem better to set the default to tone dialing with an 
option for using pulse for the few people that actually are 
forced to use it. 

However, there are two ways to have GATE use touch tone . 
The first and easiest way is to prefix your phone number 
with a "T" in the GATE phone book. This will override the de
fault . There is a second way to do it: patch the GATE.PR pro
gram to have the proper default. I prefer the latter method. 
There can be a down side though. Data General takes a dim 
view of supporting software that has b en tampered with by 
the user, so if you elect the latter route, keep an original 
copy of your program in case you ever need it for support 
purpo e . 

One of the mysteries I will never understand is why DCI 

GATE sets up your modems to pulse dial instead of touch-tone 
dial by default. When the tariffs were set up, all phone com-

The following commands will patch rev 2.35 of GATE.PR for 
AOS/vS using FED. If you've never u ed FED, don't be afraid. 
We are only going to execute three commands. After making 
sure you have a good backup, DIR to your GATE directory and 
enter x FED GATE.PR. After FED starts, enter XU LK +241 without 
a ( EWLI E). As soon as you hit the "/" key, FED will display 
042120_. If you get anything else, hit ( EWLI E), otherwise en
ter 042124 and then hit ( EWLI E) . You should get the FED 
prompt back. Now hit (ESC) and "Z," and you'll be back in 
CLI with GATE set up for touch-tone dialing. It's as simple as 
twiddling a bit (as a matter of fact, that's all you did!) . 
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Finding a table I like 
In Las Vegas, I learned the importance of finding a good 

table . For Chri tma , we ordered a new kitchen table (I hope 
the old one will be used for my computer that needs it). 
However, handling a table of data in the CLI has always been 
a challenge with several solutions, none of which are over
whelmingly simple, efficient, or compact. There are some 
things the CLI just wasn't designed to do, but being the tena
cious programmers that we are, we do it anyway. 

The original day-of-week macro published last year used 
one method of dealing with a table of data. This is the most 
direct method and probably executes the fastest, since it 
means creating a bunch of files where part of the name i a 
table entry, and the data in the file is the table entry. For ex
ample, a file named MO HLNUMBER.)A would have 01 in it 
for data. The short day-of-week macro used in the find-the
error contest last summer demonstrated another method, one 
that was much more direct- simply providing a bunch of 
nested [!equal] statements. Although quick and straightfor
ward, it isn't suited for all purposes. 

The data file method used by day-of-week bother me be
cause of the incredible number of little files that could end up 
in the macros directory. For example, the original day-of
week that used Zeller's congruence has a table for months 
and a table for days. The 19 files occupied 38 KB of disk, plus 
directory overhead. The nested (!equal] has the disadvantage 
of not being suited for tables of various size. 

DISCOVERIES 

Therefore, I came up with an alternative method for han
dling table lookups with macros. My goals were to have as 
few file a po ible and a fairly imple macro that would 
allow for editing the table without recoding part of the con
trol logic (such as adding another level of (!equal] state
ments) . I wasn't concerned about execution speed, and if you 
are, then this method isn't what you are looking for. 

It works rather simply. It was actually demonstrated a 
couple months ago with the macros in my January 1988 col
umn called "Elementary Education." The technique involves 
calling a macro and passing it all the parameters for the table 
on the command line. However, these parameters will be 
stored in a text file on disk that any user can build with SED, 
CEO, CRTEDIT (yes it lives in AOS s), Wordperfect, or what
ever. To show how this technique is used, I built a table file 
called MO TH-TABLE.DATA that contains the following: 

jan ,Ol ,feb ,02,mar,03,apr,04 ,& 
maY,05,jun ,06,jul,07,aug,08,& 
sep ,09,oct ,1 O,nov, 11 ,dec, 12& 

Then I wrote a macro called MO TH-LOOKUP.CLI (see Figure 
3). It takes the first argument and scans the table. If either the 
month abbreviation or the month number match, both 
[!string] and [!varO] will be set to the appropriate values. If 
they are not in the table, it leaves them blank. Thus, you can 
implement a table of varying size and have it scan, no matter 

Upgrade your MV6, MVS or MVS/2 

Focus 

to 8MB or to a full 

16MB !!! 
• Uses 8MB upgraded DG boards, 
• Enhance your system performance! 
• Get more out of your investment! 
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10% discount for 
all purchase orders 

received before 
March 31, 1988 

Vanguard upgrades original DG boards to 8MB for MV4, MV6, MV8, MV10 and S280. 

Call now 
(212) 734-3972 

Vanguard International Management Services, Inc. 
421 E. 84th St. Suite 1 F 

New York, NY 10028 
Circle 3 on reader service card. 
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Figure 3: MONTH_l OOKUP.CLI 

[!equal, %O/repeat%,) 
string/k 
varO 0 
%O%/repeat %1% [month_table. data) 

[!else) 
comment Alpha compare for month name 

[!equal %1% %2%) 
string %2% 
varO %3% 

[!else) 
comment Numeric compare for month number 

[!ueq %1% %3%) 
string %2% 
varO %3% 

[lend) 
[!else) 

how long it is, without rewriting the macro. (Actually, there 
is a limit to how long it is, but for most simple lookups like 
thi , there won't be a problem.) One la t note about thi par
ticular example: it is actually performing lookups on two 
tables, since it can go from month name to number, or num
ber to name. The original day-of-week method would take 24 
data files (48 KB of disk), and the contest method would re
quire a 24-level deep [!equal]/[!else] construct. Although this 
method is probably the slowest in execution, it makes up for 
it in flexibility. 
Tax-time challenge 

comment no match, continue if table isn't exhausted 
[!nequal,%4%,) 

How about a simple contest again? How about a macro that 
takes the taxable income, compares it against a table that lists 
tax rates and brackets (as in circular E or schedules X, Y, and 
Z), calculates your income tax, and displays the result 
rounded to the nearest whole dollar. Entries must be re
ceived by ApriJ 15, and in order to save wear and tear on the 
fingertips, it will be limited to 100 lines. You may use one or 
two table files (if you decide to include both single and mar
ried tables) . Entries that produce incorrect results will be 
eliminated . 

The winner will receive a year's supply of IRS forms 1040 
%O\%/repeat %1% %4-% and a $25 consolation prize from Focus. 11 

[lend) 
[lend) 

[lend) 
Jim Siegman is a contributing editor to Focus, chairman of the NADGUG 
audit committee, and treasurer of the Chicago Area Data General Users 
Group. Send comments or questions to Datamark Corp., 3700 W. Devon, 
Suite E, Lincolnwood, IL 60659; 312/673-1700. 
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COMMERCIAL PROJEm by kim L. .l/edlin 

PRESENT PERFECT 
More on Present 

If you're interested in commercial! 
business software development, you 
probably enjoyed the ovember 1987 
is ue of FocLis featuring articles on data 
base management. What a wealth of 
information! 

One article in particular ("Present-

Figure 1: AOS directory 

Directory :MYDIR:MACRO_DIRECTORY 

BAR_REV_BY_PERIOD.PR.MAC 
TXN_LOG_CUSTOM. PR. MAC 
WORICORDERS_DETAIL. PR . MAC 
WORICORDERSJNVOICE-RPT.PR.MAC 
WORICORDERS_SUMMARY.PR.MAC 

ing ... " by Dennis Berman) did a 
great job of discussing Present's fea 
tures and capabilities. On page 68, 
Dennis said, "Good 01' Atlanta came 
out with add-ons like PRME U that help 
you keep track of your macros." 

Good 01' Atlanta is us-Data Gen
eral's Software Products and Services 
Division (Spso). I thought you'd be in
terested in seeing some Present utilities 
and perhaps an advanced Present tech
nique or two to boot. 

Good 01' Atlanta Present utilities 
There are two of them . The first, 

PRME U, is an SPSO utility designed to 
make a nontechnical end-user's inter
face to CLI Present more palatable. 
End-users usually don' t enjoy typing 
the sometimes cryptic keywords that 
Pre ent requires . Keywords like FETCH, 
GO, MACROS, and MOIR aren't easily 
memorized by end-users, especially 
when they use Present infrequently. 
End-users are accustomed to a menu 
interface, so SPSO created PRME U. 

PRME U automatically builds an on
line menu of Present macros from a 
specified AOS directory. For example, if 
a directory contains what is shown in 
Figure 1 and PRME U is executed in that 
directory, a screen similar to Figure 2 
would be displayed. 

You select the number corresponding 
to the report to be generated. You enter 
all Present input parameters while in 

FoCl/s 

PRME U so that validation can occur for 
dates, etc. PRME U then automatically 
calls Present and executes the macro to 
completion. (For the sake of brevity, I 
won't mention PRME u's other features 
here.) 

Entering a menu option numb r i 
much simpler than typing a series of 
Present commands. Also, PRME U can 
easily be integrated with existing 
applications. 

UDF 3-SEP-87 14: 12 : 40 978 
UDF 17{)CT-87 18:40:22 1891 
UDF 17-{)CT-87 18:46:22 4052 
UDF 17{)CT-87 19 :00 :50 2203 
UDF 17{)CT-87 19 :03 :36 1731 

Figure 2: Present menu 

PRMENU 1.24 PRESENT MENU 

1. BAR REV BY PERIOD 
2. TXN LOG CUSTOM 
3. WORK ORDERS DETAIL 
4. WORK ORDERS INVOICE RPT 
5. WORK ORDERS SUMMARY 

Enter report number: _ PRESENT, 
ReFresh screen 

Figure 3: COBOL record layout 

01 EMP-REC. 
05 EM-EMP-KEY. 

10 EM-OFFICE-ID 
10 EM-EMP-ID. 

15 EM-EMP-1D1 
15 EM-EMP-1D2 

05 EM-ALT-KEY. 
10 EM-USERNAME 

05 EM-DATA. 
10 EM-EMP-NAME 
10 EM-EMP-CHARGES 
10 EM-SELECTION-PASSWORD 
10 EM-PHONE. 

15 EM-PHONE-1 
15 EM-PHONE-2 
15 EM-PHONE-3 

10 EM-DTLM. 
15 EM-DLM 
15 EM-TLM 

Automatic creation of the definition 
file 

Present interprets your data source 
by using a .OF file (OF stands for defini
tion file). Dennis mentioned in his ar
ticle that creating the definition files is 
"somewhat time-consuming." This de
pends on the number of definitions 
you have to create. If you have hun
dreds or thousands of lines of COBOL 
record layouts to convert to Pr ent' 
.OF format, you have a significant task 
awaiting you. 

Good 01' Atlanta to the rescu ! To 
quickly translate COBOL record layouts 
to Present .OFS, SPSO developed the 
CBLTOPRES utility. An example will 
quickly illustrate the value of 
CBLTOPRES. Let's say you have a COBOL 
record layout uch as th one hown in 
Figure 3. 

To translate this COBOL record layout 
to .OF format, all you have to do is run 
CBLTOPRES. Figure 4 hows the un
altered output of CBLTOPRES using the 
above record layout. 

This file requires a slight modifica
tion: the addition of definition line to 
define what data management system 
the record describes (I FOS, MI ISAM, 
sequential, etc.) at the beginning of the 
.OF file. CBLTOPRES can't obtain that in
formation from the COBOL record 
layout, so you' ll have to supply it your
self. Assuming you had a lot of record 
layouts to translate into Present .OF for
mat, CBLTOPRES could shorten a job that 

PIC X(02) . 

PIC X(01) . 
PIC X(01) . 

PIC X(15) . 

PIC X(30) . 
PIC S9(07)V99. 
PIC X(08) . 

PIC 9(03) . 
PIC 9(03). 
PIC 9(04) . 

PIC 9(06) . 
PIC 9(06) . 
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took evera l day into a imple proce 
taking only minutes. I call that a valu
able uti lity! 

Unfortunately, I've run out of room 
for this article, and I never covered ad-

Figure 4: CBLTOPRES output 

01 EMP_REC, 

I 

I 

52 

05 EMJ:MP_KEY, 
10 EM_OFFICE-ID 
10 EM_EMPJ D, 

15 EM_EMP J D1 
15 EM_EMPJ D2 

05 EM.AlLKEY, 
10 EM_USERNAME 

05 EM_DATA, 
10 EM_EMP_NAME 
10 EM_EMP_CHARGES 
10 EM_SElECTION_PASSWORD 
10 EM_PHONE, 

15 EM_PHONU 
15 EM_PHONE..2 
15 EM_PHONU 

10 EM_DTlM, 
15 EM_ DlM 
15 EM_TlM 

PopTerm 
Memory-Resident 

Hot-Key 
Terminal Emulator 

0410 and 
40 other CRTs 

Netlink 
Enhancements 

for OG/PC*I: 
Improved File and 

Print Services, 
CLI Commands, and 

Mail Notification 

-

II 

vanced Pre ent technique, uch a 
Present "if" statements, one input pa
rameter that allow election of ither 
one specified value or all records, or 
plotting a graph over a time line with-

CHAR(02), 

CHAR(Ol ), 
CHAR(Ol), 

CHAR(1 5), 

CHAR(30), 
UNPACKED DECIMAl(07,2), 
CHAR(OS), 

UNPACKED DECIMAL UNSIGNED(03), 
UNPACKED DECIMAL UNSIGNED(03), 
UNPACKED DECIMAL UNSIGNED(04), 

UNPACKED DECIMAL UNSIGNED(06), 
UNPACKED DECIMAL UNSIGNED(06). 

PC/Mail 
CEO-Compatible 

PC-Based 
Electronic Mail 

PC/VS 
The Complete 

High-Performance 
LAN-Based 

PC Integration 
Alternative 

out a gap between year. If you're in
terested in seeing some of these tech
niqu ,let me know and I'll erv th m 
right up. 

Confe rence 87 blackjack wrap-up 
According to my rough estimate, ap

proximately 25 percent of all Confer
ence 87 participants attended my black
jack seminar in Las Vegas. I hope 
everyone found it rewarding. Many of 
you tried your skill (and luck) with the 
MV blackjack computer program run
ning at the ADGUG booth. I'm only 
sorry the payoffs weren' t more tangi
ble. I've received requests for the oft
ware from all over the country. I hop 
you enjoy MV blackjack on your y tem. 
Let me know if I can b of any assis
tance. Good luck. 6. 

Kim L. Medlil/ heads special projects for the 
Commercial Sofhuare Developmel/t Grollp of 
Data General's Software Prodllcts al/d Services 
Divisioll. He can be reached at Data Gel/eral 
Corp., 3617 Parkway LI/ ., Norcros , GA 30092; 
404/448-6072 ex/. 2007. 
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Rational Data Systems 
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second source Data General 
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BOOK REVIEW _______________ _ 

ers to teach programming have long 
needed one. As a result, I was excited 
when I found out that omebody el e 
had finally written one. 

THUMBS UP 
One of the nice things about writing 

for a magazine like Focus is that I get to 
stand on my soapbox and tell you how 
I think Machine Organization and Assem
bly Language should have b en written. 
I was hoping for a textbook on Eclipse 
assembly language programming, but I 
found a textbook on basic a embly 
language concepts, incidentally using 
the Eclipse instruction set. (It's a subtle 
distinction, admittedly, and I be
grudgingly concede that I can't fault 
the authors for taking that approach.) 

ming, but have had no expo ure to the 
machine level. Thus, the first seven 
chapter tick to a limited et of eight 
instructions. (Six of these instructions 
are actually part of the original Nova 
instruction set, and the other two are 
16-bit Eclipse instructions; 32-bit in
structions are not used.) 

Book on assembly 
language gets a 
favorable review 
by Tom Gutnick 
Special to Focus 

(Note: With all the hoopla cOllcernillg to
day's lIew RISe (reduced instruction set 
computer) techllologies, I find it interestillg 
that the Nova family provided quintessen
tial RiSe technology nearly 20 years ago!) 

Machille Orgallization and As embly 
Lnllguage Using Data General AOS and 
AOS/VS Systems. Stuart Smith and 
Jame Harp. Lexington, Massachusetts; 
Ginn Press, 1986. IS6 0-536-05320- 0. 
231 pages. $29.95. 

The authors state that the goal of 
their book is to provide "a gentle intro
duction to some fundamentals ." To do 
so, they have presented a greatly sim
plified view of the Eclipse computer
which is one of the strengths of the 
book. However, when the simplified 
approach turns too simplistic, the book 
is weakened. 

The third chapter starts getting 
meaty. The reader's first view of the 
computer is simply a processor with 
the ZREL memory partition of 256 16-bit 
words. At this point, the instruction set 
con ists of the Load Accumulator and 
Store Accumulator instructions. The 
authors do a good job of showing 
hand-assembly techniques, building 
up from the or codes and memory 
displacement. 

For years I have threatened to write a 
textbook on Eclipse assembly language 
programming. All the schools and 
colleges that use Data General comput-

The authors assume that their stu
dents already understand basic con
cepts of high-level language program-

At this point, I take issue with the 
au thors' simple approach. One of the 
challenges in preparing any book or 
course on assembler programming is 
making it possible for the students to 
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begin writing programs when only a 
few instructions have been introduced . 
Programs are of limited value without 
1/0, yet performing I/O is one of the 
most complex topics to be treated . 
Most of the better texts and courses 
I've seen have handled this situation by 
providing a few canned macros to do 
some basic 110, such as reading or writ
ing a single byte to or from an accumu
lator. (Data General offers courses
which I teach on occasion-on Eclipse 
and Eclipse MV assembler programming. 
This is the approach we take, and we 
have found it to be very effective.) 

The authors have taken a radically 
different approach. No 110 facilities are 
presented until the end of the book. In
stead, the students are instructed to 
use the machine debugger to modify 
and examine memory locations. Inflict
ing the AOS or AOSNS debugger on stu
dents who have just been exposed to 
their first assembly language program is 
likely to be a source of great confusion. 

During the next few chapters, the 
computer subset is gradually built up. 
Chapter 4 introduces the idea of the 
Arithmetic Logic Unit (ALU), along with 
the Increment and Complement in
structions. The students see how to 
add and subtract by repeated use of 
these instructions. I feel the presenta
tion here is too Simplistic; why not just 
show the Add instruction? 

Chapter 5 covers control structures. 
The subset computer now includes a 
program counter, which can be modi
fied by Jump or Skip instructions. 
Now, we're really cooking! I especially 
appreciate how the authors use com
ments to clearly delineate the underly
ing if-then-else structures in their ex
ample programs. 

Chapter 6 covers logical operations. 
The And instruction is introduced, and 
the authors show how the And and 
Complement instructions can be used 
together to simulate an inclusive Or in
struction. (Again, I object.) 

Chapter 7 adds the Logical Shift in
struction, and shows how to accom
plish logical rotations and byte swap
ping with the limited instruction set 
covered so far. 

Chapter 8 covers the various ad
dressing modes of the Eclipse. In gen
eral, the explanation of effective ad
dressing is well done. In particular, I 
found the explanations of zero-relative 
and Pc-relative addressing to be un
usually clear. 

Chapter 9 finally gets into all the op
tions of the ALC instructions- the shift 
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BOOK REVIEW _______________ _ 

operation, the carry initialization, the 
no-load and skip options; overflow and 
the carry bit are explained. I heartily 
approve of waiting thi long before di -
cu sing the carry bit. 

Chapter 10 gives the instructions for 
multiplication and division. Thank 
goodness they didn't make us go 
through repeated addition first. Chap
ter 11 explains the concept of stack ma-

nipulation. I wa di appointed that th 
discussion of stack overflow didn't 
also mention the po ibility of tack 
underflow. 

Chapter 12 introduce the Jump to 
Subroutine, and Chapter 13 (finally) 
provide a cur ory look at the operat
ing system calls for some simple 110. (It 
was a good idea not to mention the 
ba ic 110 instruction in an introductory 

REORGANIZE DISKS IN PLACE, 

56 

without dumping to and re-loading from tapes, with the 

directory information 

frequent files 

Before reorganization: 
Directory information, 
frequent files, and 
available space 
scattered throughout the 
disk. High average seek 
distance and poor 
performance. 

D available space 

• other files 

After the DISK-PAX: 
Directory information 
and frequent files 
clustered on a few 
cylinders, available 
space made contiguous. 
Low average seek 
distance and improved 
performance. 

EAGLE Software, Inc. 
Po. Box 16 / 169 E. Cloud 
Salina, Kansas 67402-0016 

(913) 823-7257 

DISK_PAX is a trademark of EAGLE Software, Inc. 

Circle 24 on reader ervice card. 
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cour . How many of u are ever going 
to write a device driver?) This chapter 
provide a u eful "cann d" packet f r 
doing console 110, and a good explana
tion of how to convert data between it 
binary and ASCII representations. 

On the other hand, the explanation 
of how byte pointers are formed i 
weak. I would explain the con truction 
of the byte pointer first, and only then 
give the rule about multiplying a word 
address by two. And why go through 
Move and ma king operation wh n 
we've got Load Byte and Store Byte in
structions available? 

Chapter 14 provid s a clear explana
tion of floating-point number and 
arithmetic, and chapter 15 provides a 
(too brief) look at macro . 

ow for some minor quibbles . 
Rather than typesetting the book, it 
app ars that the publisher reproduced 
the output of a letter-quality printer on 
81h-inch x ll-inch she ts and bound 
them in a pira!. That i n't nece sarily 
bad-it's a comparatively inexpensive 
way of getting a book with a limited 
audience into print-but 77-character 
columns aren't easy to read. A two
column layout would have been much 
more reader-friendly. 

I am also bothered that the author 
don't distinguish clearly between hard
ware architecture and operating sys
tem. They refer to AOS and AOS S com
puters, when in fact, they are teaching 
the in truction et of the Eclip e com
puter. (It's the same instruction set, 
with the same coding techniques, ven 
wh n running RD S or MP/AOS- or 
ev n MUMPS or Unix.) Are there really 
that many 16-bit Eclip es till bing 
used in computer science labs? (As 
proof of my point, the author' in truc
tions for linking, debugging, and the 
lik are for AOS S only.) If I wrote uch 
a book, I'd stick with ju t the 32-bit in
struction et. 

It' probably obviou to you by now 
that this book wasn't the answer to my 
dream . I may yet write my own, but 
in the meantime, this book does accom
plish much of what it needs to, and I 
have no qualms about recommending it 
as the text for a college-level course. If I 
were a movie critic, I'd give it a quali
fied "thumbs up." t. 

Tom Glltllick i a regiollal sy tems ellgilleerillg 
cOlIsllllallt ill Data Gelleral's Washillgtoll , D.C. , 
office. He specializes ill system performallce 
alld secllrity isslles. He call be reached at 
703/827-9600. 
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Powerhouse 
DG gets 
new features 

Ottawa, Ont. - Cognos has released 
an upgrade to the 5.00 version of Power
house, its fourth-generation language, 
which supports both Data General's re
lational data base, DG/SQL, and its stan
dard I FOS II file system on MV mini
computers. 

Version 5.00 D introduces two new 
commands. Show description, available 
in the dictionary reporter, provides a 
full description for any specified dictio
nary entity, and the revise command 
links Powerhouse to the system editor 
to give users access to source code files 
for editing. 

Other technical features have been 
added to help implement data process
ing applications. 

Cognos Corp., 2 Corporate Place, 1-95, 
Peabody, MA 01960; 617/720-1503. A. 

DG expands rack
mount processor 
family 

Westboro- Data General has intro
duced the rack-mount Eclipse MV/1400 
RM computer and an enhanced version 
of the rack-mount Eclipse MVI2000 RM 
computer. Each computer occupies 
seven inches of vertical rack space, and 
is mounted on slides for easy system 
upgrade and maintenance. 

All Eclipse MVI1400 and MV/2000 com
puter systems are now available in 
rack-mount configurations at about the 
same price as under-the-desk units. In 
addition, the rack-mount computers 
are optionally available with a stream
ing tape subsystem. 

The MVi1400 RM is the lowest-cost 
rack-mount entry point into the MV 
product line, and supports up to eight 
users . The base system board features a 
CMOS gate array, 32-bit CPU with inte
grated FPU; real-time clock and pro-

'RODua SPOTLIGHT 

grammable interval timer; disk, dis
kette, and cartridge tape interfaces; 
time-of-boot clock/calendar; 10 serial 
ports; a parallel printer port; and 4 MB 
of memory. Memory can be expanded 
in 2 MB or 4 MB increments to a maxi
mum of 8 MB. 

Two option cards may be added, in
cluding one memory expansion card 
and one or two of the following cards 
(two if there is no expansion memory): 
local bus synchronous controller, local 
bus LA controller, local bus DG/starLA 

Europe calls!!! 
( + 31) (0) 55·217000 
for all Data General equipment 

For the continent: 
Extended Product Suppliers Inl'l. B.V. 
The Netherlands 
(+31) (O) 55-217000 

For Scandinavia: 
Extended Product Suppliers Int'l. Norway A/S 
Oslo, Norway 
(+47) (O) 2-580095 

Data General application software available. 
ICI Distributor/PowerHouse experts. 

Conversion of Data General Business BASIC to a wide variety of minicomputers and PC's. 

PoworHouse IS a registered trademark 01 Cognos Incorporaled. 

Circle 27 on reader ervice card. 
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controller, and general-purpose local 
bus interface. 

MVII400 RM Y tem can be configured 
with one Winchester disk drive; 38, 70, 
or 160 MB; and a choice of removable 
magnetic media (a 737 KB diskette drive 
or a 21 MB cartridge tape drive). The 
diskette drive is also available as a sys
tem add-on. The MVI1400 RMT is the 
MVI1400 RM processor packaged with a 

1600-bpi phase-encoded magnetic tape 
drive . 

The MV/2000 RM has been enhanced to 
include 4 MB of ba y tem m mory. It 
supports as many a 24 users, d pend
ing on the application. Memory may b 
expanded up to a maximum of 12 MB, 
and up to four option cards are allowed. 

The MVI1 400 RM and MV/2000 RM ar 
upported by AOS/vS. DG/UX , A IRT-32, 

STATE-OF-THE-ART SOFTWARE PACKAGES 
FOR OASHER /286 THRU MV-lS000 

· Order processing/Billing . Payroll . InvenloryConlrol . Purcha ing . ales Analysis . fixed Assel:: 

• Accounl Receivable/Payable . General Ledger . Word Processing. Eleclronic prcad heel 
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DATA GENERAL HARDWARE 
• omplete y terns • Upgrades 
• Peripherals • System Trade-ins 
• ew or Rcfurbi hed Equipment • Modems, Cables, etc. 

. EXCELLE 

Call today for pricing! 

• PROVE. SOFTWARE PACKAGES 
l~E:'ITATION • TAj';D ALO E OR I:-ITEGRATED \010DlLES 

• roM DESIG ED SOFTWARE 

COMPLETE INDUSTRY SPECIFIC SYSTEMS 
. A TOMOTIVE DEALERS 
. AUCTIO MAl AGEME :-r 
. GLASS DISTRIBUTORS 

• TELEMARKETING 
• MAN FACTURERS REP. COMPANIES 
. OFFICE PRODUCT DISTRIBUTORS 

And mallY more cusrom designed to fir your business! 

AUlhomed t. DataGeneral Sy lem upplicr 

COMMERCIAL DATA SYSTEMS 

404/799·1000 
1()()() SOUTH PIONEER DRIVE SMYRNA. GEORGIA:30082 

Circle 7 on reader ervice card . 

and DC/RDOS. Dimensions are 19 inches 
wide x 7 inche high x 26 inches deep. 

List prices for the MVI1 400 RM begin at 
$9,995 for a 4 MB, 38 MB disk, 737 KB 
floppy diskette configuration, with 
operating license. The MVI1 400 RMT (in
c1ud s the MV/1400 RM computer and a 
1600-bpi streaming tape ubsystem in a 
29-inch high cabinet) is $18,370. All 
sy tem are avai lable within 45 days 
aft r recei pt of order. 11 

PC/Mail gives PCs 
access to CEO mail 

Corte Madera, A- Rational Data 
Systems (RDS) is now shipping P !Mail, 
a new software product that gives u er 
of IBM or compatible pCs access to the 
electronic mail facilities of Data G n
eral's comprehen ive electronic office 
(CEO) over a local area network . 

PClMaii utilizes Lotus-style menus 
and pop-up windows, but the format i 
similar to that of EO. With P Mail, a 
user can view the EO inbox; read, for
ward, save, and reply; compose and 
send new me sages; and delete old 
messages. Users can mail MS-DOS files 
through EO from one P to another. 
Because mailed files aren' t modified, 
they can be spreadsheets, word pro
cessing documents, or programs. 

PClMail can be used in two P -integra
tion environments: in conjunction with 
the RDS etlink (an add-on to Data 
General's PC'I platform), or in conjunc
tion with RDS's P vs high-performance 
a lternative. PClMail operates in conjunc
tion with the Notifier, a pop-up win
dow that alerts a P user of newly ar
rived CEO mail messages. The otifier 
is part of both etlink and PClVS. 

PClMaii was implemented using Data 
General's CEO Toolkit and Agent User 
Interface (AUI) and P S' remote Inter
Process Communication (IP ) interface. 
The AUI is normally only avai lable to 
programs running on the host MV mini
computer, but PClVS'S remote IP inter
face supports distributed proc ing 
between MS-DOS applications and AOSI 
VS processes. Therefore, P VS allows 
PC!Mail users to make AUI requests, i.e., 
end a CEO mail mes age from th P 

workstation . PClMaii offloads much of 
the overhead of mail operations from 
the host MV minicomputer, b cau e 
there is no need to run the EO control 
program ( EO_CP'PR) on the MV. 

Rational Data Systems, 5725 Paradise 
Dr. , Corte Madera , CA 94925; 415/ 
924-0840. 11 
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------------___ PRODUCT SPOTUGHT 

Interface announces 
new SLIM product 

Farmington Hills, MI- Interface Elec
tronics has announced SLIM-3, another 
product in its family of 16-line intelli
gent multiplexors. SLIM-3 incorporates 
th front-end design of the previous 
IA -compatible devices with a more 
fl xible back-end design . 

SLIM-3 supports both the RS-232 and the 
RS-422 interface on a switch-selectable 
basis. Standard DC diagnostics and 
utilities are still supported by all SLIM 
products. 

Full modem control capabilities are 
available on 4 of the 16 ports to enable 
users to maximize the port/slot ratio . 
Traditional IAC-B requirements may be 
minimized with the use of an intelli
gent T p (terminal control panel) that 
incorporates modular telephone jack 
design and traditional RS-2321422 con
nections . 

SLIM-3'S power requirement is lower 
than the IA -16'S through the incorpo
ration of CMOS technology on every 

Focus 

board . The LIM-3 ha a power require
ment of 6.5 amps. 

A re et witch allow the u er to 
manually reset the SLIM on a device
code by device-code basis to avoid sys
tem YO resets. 

There is a five-year warranty on all 
SLIM-3S. 

Interface Electronics, 37500 Enterprise 
Ct. , Farmington Hills , Ml 48331; 
313/553-9820. 6. 

Adapter interfaces 
SMD controllers to 
ESDI drives 

Sunnyvale, cA-5Y4-inch Winchester 
disk drives can be interfaced to SMD 

..!!.:, <~ -:., , :-~' ,', ,'- ", ~ 
=' , '" ~.J," . _ . , 

=' " I • " '_' 

• ~: : " ",,:_~._ t ~t , "~.~_ .. 
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disk controllers using the SMDIESDI 
Adapter from BTl Computer Systems. 
System installations with 8-inch and 
14-inch storage module drives can make 
use of the storage capacity (up to 390 
MB) and reliability of the Winche ter , 

The SMDIESDI Adapter is available ei
ther as a standalone interface board or 
as part of a complete Adapter Assem
bly that is designed to replace a CD se
ries 9715 eight-inch FSD. Two Adapter 
Assemblies can be installed in the 
space occupied by one eight-inch FSD. 
For example, with a 390 MB, 5Y4-inch 
drive in each Adapter Assembly, 780 
MB of storage can be installed in the 
space required for one 340 MB eight
inch storage module drive. 
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The Adapter Assembly includes the 
SMDIESDI interface board and a power 
supply within a fan-cooled housing 
that accommodates the SIf4-inch disk 
drive. The Assembly is equipped with 
rear-panel connectors for the SMD con
troller and rack-mount slides. 

transfer rate between controller and 
drive is unaffected, and the u er doesn't 
need to make any changes to the SMD 
controller or ESDI drive hardware, or to 
the operating software. 

The model 8615 Adapter interface 
board is priced at $400 for quantities up 
to 99, and $300 for quantities of more 
than 100. The end-user price for the 
model 8610 Adapter Assembly is 

The SMDIESDI Adapter provides a 
transparent interface between the SMD 
controller and the ESDI drive. The data 
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From the Desktop Generation to the MV /20000 

• Custom Programming • Convenience Store System 
• Consulting, Field & Systems • 911 & Custom CAD Systems 

Engineering 
• Hardware Sales-New & Used 

• Accounting-Desktop RDOS 
or AOS thru MV /20000 AOS/ 
VS, etc. • MV 17800 Upgrades 

• 4GL Languages • System Timesharing 
• Mortgage Banking System • Emergency Backup-Hot Site 
• Fuel Oil (Jobber) Distribution 

System 
• Media Conversions (including 

MV/2000DC) 

AUTHORIZEDt.DataGeneral OEM 

Stand alone desktop publishing package. 
High quality printing 300 x 300 DPI , forms gener-

• ation, forms overlay. System includes PCXT Turbo, 
20 MB memory, PC mouse, multiport 1-0 and 10 page per 

minute laser printer and all software needed to act as a desk
top publisher or a DG terminal. 

$6695.00 

For more information call Mike Collins, V.P. of Sales at 

301-247-5244 

COMPUTER ENGINEERING 
ASSOCIATES, INC. 

3922 Vero Road, Baltimore, MD 21227 

OHices in: Baltimore, MD • Cambridge MD • Washington, DC • Pitt burgh, PA • Denver, CO 

SUPPORT SERVICES ;\VAILABLE NATIONWIDE 

Circle 8 on reader service card. 

$3,000. Prices to resellers start at $1,500 
for quantities fewer than 10, and $1,000 
for quantities of more than 100. 

BTl Computer Systems, 870 W. Maude 
Ave., Sunnyvale, CA 94086; 408/733-1122. 

t:. 

Printronix ships new 
matrix line printer 

Irvine, CA-Printronix is shipping a 
new 1200-line-per-minute P9102 matrix 
line printer. 

The P9012 incorporates new design 
features. The variable speed shuttle 
system enables the P9012 to produce 
multiple printing and graphiCS den
sities. Users can mix different type 
pitches and combine text and graphics 
on the same print line . Functionality in
cludes super/subscripts, bold, double
wide, and double-high characters. For 
matching type style and speed to dif
ferent applications, the P9012 has five 
print modes. Additionally, the P9012 
offers nine multinational and down
loadable character sets. 

The P9012's new counterbalanced 
shuttle system lowers shuttle vibration 
and reduces acceleration. A cool-run
ning hammer band is combined with 
the new tapered-base hammers. At less 
than 55 dBA, the P9012 is a quiet 
printer. 

Its auto-ranging input voltage selec
tion for 110 V or 220 V applications 
eliminates the need to change fuses or 
voltage taps. After plugging in the 
P9012, the proper voltage will be ap
plied . Operators have easy access to 
the hammer bank for cleaning and 
maintenance. If service is required, the 
P9012's design provides for fault isola
tion . Internal diagnostics and a 32-digit 
display assist the technician, reducing 
service time. 

Printronix, Inc., 17500 Cartwright Rd., 
P.O . Box 19559, Irvine, CA 92713-9559; 
714/863-1900, telex 910/595-2535. t:. 

March 1988 



Courtesy of the ARCHITECT OF THE CAPITOL 

Philadelphia-Wyndham Franklin Plaza Hotel 
August 29-September 1/ 1988 

Watch your mailbox-details coming soon! 

deas 



K&M Computers 
Sell • Buy • Lease 

(516) 232-2530 
4. DataGeneral 

77-10 Allwood Avenue 
Central Islip, NY 11722 

ircle 33 on read r rvice card. 

$24.95 Test 
Protect your software 

products with new, improved 
MACROLOCK nt 

end us your blank tape and ache k for 
$24.95 and re eive a demonstration copy of 
th new MACROLOCK utility for protecting 
all your proprietary program running under 

OS and AOS S. You 'll find MACRO LOCK is 
ea y, fa st and omprehen ive. 

Con ider these features: 
• not a hardware devi e 
• 1 copy protect all 
• does not affe t di k s tructure 
• a llows "dat -10 ks" for Ii en expiration on 

renewable software 
• unlo ks by pa sword 

See it in action! 
Mail to : INFODEX Incorporated 

7000 Boulevard Ea t 
Guttenberg, J 07093-4808 
(201) 662-7020 

A llow even doys for deliv ry. 

Other I FODEX produ t : Fil max for RDO II oaOL tell you 
when its time to reorganize your file . Automax e tablishes et up 
for running your ROO II OaOL reorganization . Creates a com
mand file dialogue. 

62 

1 
2 

4 

5 
6 
7 
tJ 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

62 
39 
410 
41 • 43 : 44 
42 1. 

5 45 
80 46 
:rt 47 
41 46 
39 49 
5& 50 
18 51 
3 52 

5& 53 
49 3 
7 54 

23 55 
1 56 

43 57 

March 1988 



Rcorp, 
Wants to buy 

Computer Systems 
Remorketing Corp. 
8601 Sanford Drive 
Richmond. VA 23228 

(804) 262-3555 

your Data General equipment. 
- ------ Top dollar cash or trade for good used systems -------

to work like new 
to look like new 
to ship like new 
for maintenance 
the lowest price 

D 

So often when you buy used equipment, you don't get what 
you pay for. At Carey Business Systems we guarantee that what 
you get from us will be sparkling clean, work properly, and be 
ready to install. If you're not happy just send it back for a full 
and prompt refund. We even guarantee that we will sell any
thing in stock at less than any price advertised for the exact 
same item by any other recognized dealer. 
If you are planning to buy or sell in the near future, of if you 
just want to be on our mailing list, we'll pay for the call. 
GUARANTEED! 

(800) 822·9799 
Carey Business Systems Company 

151 N. Hamilton Road, Columbus, Ohio 43213 ' (614) 866·9799 

Communications 
Software 

DG·DG DG·PC DG·?? 

WORDPERFECT. \1ADE EASY 
WITH PERFECTTEACHER. 

This 8-10 hr. Video Program features: 

130·page workbook' 159 procedures 
2 video cassettes 

Share data quickly and easily. 
Convert , upgrade and network. 

USE BREAKTHROUGH 
XMODEM Error·free industry standard. 
SPEED Written entirely in Assembler. 
SYSTEM AOSIVS, AOS, RDOS, DOS, ICOS. 

815229·0189 
Apploed Computer Sotut ions. 2606 Broadway. 

P.O. Box 7902. Rockford. tL 61126 

FoclIS 

1 Learning Document diskette 
VHS. Beta, and U·Matic format availability 

187 Office Plaza' Tallahassee. FL 32301 • (904) 878·5155 

ATIENTION 
DATA GENERAL HARDWARE USERS 

COVCU',. .·1lI10M .. 1 flON. "COIU'O!l .. I /U) 11:,' 
u'cd C(luipmCIlI ;t\:lilahlc. 1\11 ctluipmclll j, eligihle rt)r 
I)(i(' llutilllcn:IIll'C and can he: purch:l'I:d :11 c:\lrcmcl~ 
competitive nile,. Illllllcui;lIc delivery j, "\I~lil~lhlc for 
:111 ilc!nh in 'lOc~. 

l.aoJ.. ClIIII(' l'tIUipw('''' Ill' IIr,' Offi'tlug: 

"1711- 11 ................. ;\1 ,XIKK", '-' \1Il mern .. " 
~7'1II-1l ................ M IXIKKI II ,,12MB me",;,,) 
S:-::'O-I\ , ....... , , , . , M l7KIKl \I. ",,~ ln IlICIIlUI) 

:-i71lX , .................. :!M n IllCIllOf\ ho:m" 
S7U ..... ................ Homing PuilU Unit, 
421K, ................... MeA 
4.1411 ................... M .. II -X 
4.142 ................... ATI- III 
4.14.- ................... CSI·2 
4~~4 ................... Dell-21MI 
I'\J 15 ............. .. .... HII' J{cpc;,lIcr, 
X7U:!-H .......... 1 'p:lI1,jon Ch:."j, 

hIK.l/lllk.1I .............. Zehra D"k I>r;'e, (1IJlMB) 
h1J2(, .. ........ .... ..... n1lh! Drive, 
5515n715 .... ,', ....... lEe Leiter Ou:tlity PrilUc!r, 
· .............••....... D2UlI Tc!rminal, 
· . . . . . . . .. . ........... D-IINl Tcrminal, 
· .......... , , , , ........ 0-150 Tcrminal, 
· ...................... lIallery Backup Un", 
............. , , ........ Mi,c. C:thlc. COIlIlc!Clor, 
....................... Other ;\nJ p:lrI peripheml, 

Contact Scott Weaver or Sylvia Michaels at: 

CONCEPT AUTOMATION, INC. 
1.'19 Mor. •• Road 
Sl<rli ll~. VA 22170 

l'ho •• 70.1/450'(.ooo or FAX 7(1.V4.10.(.185 

:SYSMGR BBS pecializ 5 in fil trans
f rof RDOSand AOS(IVS) DUMP files 
- no me aging faci Ii ti . XMODEM, 
YMODEM, and KERMIT upported . 
415/391·6531 (on line), 1200 baud 
(Vadic 3447), 8 data bit , 1 tartl t p bit 
or 4151550·1454 (voice) . Sy tem i 
MV 14000, t rminal mode 
CHAR/605X. 

TIMESHARING SERVICES 
ON MV/10000 CPU 'S 

• Remote Processing Thru Dial-Up 
Access 

• 1600 & 6250 BPI Tape Drives 
• Local or Remote Printing 
• Complete Data Security 
• Modems & Multiplexors 
• 24 Hour, 7 Days a Week -

Full Operator Service 

FAST TRACK SYSTEMS 
61 Broadway, New York, NY 10006 

(212) 422·9880 
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Data General reported that earnings 
for the first quarter of 1988 were more 
than three time better than a year ago. 
With foreign sales buoyed by the fall
ing dollar, DC posted net income of 
$12.4 million, or $.43 a share. Analysts 
said that the results were slightly better 
than expected, and DC President Edson 
D. de Castro said he was "reasonably 
comfortable" with the outlook, despite 
uncertainty in the financial markets. 
Forty-five percent of DC'S revenue came 
from international sales, compared to 
40 percent last year. 

DC was not alone in reporting 
stronger earnings. Prime, Unisys, 
Apple, and several other vendors like
wise had good quarters, which indi
cates the computer industry is continu
ing a broad recovery- despite disap
pointing results at IBM. 

Data General recently signed a peti
tion along with several other computer 
companies in an effort to subdue the 
momentum of AT&T and Sun Micro
sy tern's partnership in the Unix mar
ket. Following a meeting held Janu
ary 7 at a DEC laboratory in Palo Alto, 
California, a letter was sent to AT&T re
questing that engineers from other 
computer companies be allowed to 
have input on the direction the popular 
Unix software wiU head. 

Signing with Data General on the 
letter were CR, Unisys, Prime, and 
Tandem. 

It seems that 1988 is The Year of the 
VAR in the mainstream as well as in the 
Data General marketplace. According 
to a recent article in Computer Systems 
News, VARs will recognize service and 
consulting as their best asset, because 
"End-users are beginning to under
stand that everything is the software." 
As a result, they predict that VARS' ser
vices will become much more special
ized in order to survive. 

"The Data General difference" is the 
theme of a new series of advertise
ments that has appeared or will be ap
pearing in the Wall Street Journal , Busi
nessweek, Computerworld, Datamation, 
MIS Week, and others. The campaign 
emphasizes Data General's efforts to 
help customers solve problems. You 
will also find DC advertisements in the 
February issue of Sports l/lus/rated pro
moting DC'S involvement in the 1988 
Olympics. 
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Egan Systems had barely completed 
the paperwork for its leveraged buyout 
agreement with Diplomat Electronic 
when news came that Data General 
was terminating its contracts with elec
tronics distributors. It was a major 
shock at the time, but Ed Egan's com
pany is now joining forces with Envyr, 
a North Carolina company that spe
cializes in languages and interpreters, 
to reenter the DC market. (DC users may 
remember Envyr's president, Ralph Jor
dan, from his days with DC'S ICOBOL 
group at Research Triangle Park.) Egan 
Systems is now marketing Envyr's 
ICOBOL compiler, which produces 
ICOBOL object code that runs under 
Unix. 

Another former distributor for Data 
General, Copley Systems, has signed a 
value-added reseller agreement with 
Prime Computers to help Prime push 
its new Unix products. They will act as 
the middlemen to smaller VARs until 
they have enough business to become 
full-fledged VARs. Positioning itself in 
the Unix arena, Copley is expected to 
announce a separate distributorship 
with AT&T. 

There was a time when people 
thought of computer and electronics 
companies as "clean" industries that 
didn't cause pollution. AT&T recently 
announced a new process for cleaning 
electronics parts that may help re tore 
that image. The process uses a sub
stance manufactured from orange peels, 
paper by-products, or pine stumps to 
replace CFC-l13, one of the family of 
chlorofluorocarbons that is implicated 
in the depletion of the ozone layer of 
the earth's stratosphere. 

If you haven't heard about ADCUC'S 
spring board meeting in Philadelphia, 
February 25 and 26, you haven't been 
reading your latest issues of Focus . Held 
in the downtown Wyndham Franklin 
Plaza Hotel, the two-day meeting is 
open to any RIC/SIC representatives and 
the Executive Board. The agenda cov
ers the minutes from the fall board 
meeting, the Treasurer's report, a re
port from Data General, committee 
meetings and reports, and the pro
posed agenda for the 1988 fall board 
meeting. 

The spring board meeting is always 
held in the same city as the upcoming 

ADCUC conference, so details on the 
site and sights will be forthcoming. 

If you haven't checked into it, you 
are long overdue. Several additions 
have been made to the NADCUC oft
ware library since the listing in the 
January issue, bringing the total to 15. 
Macbook (short for macro, not Macin
tosh) is a collection of macros from the 
Colorado users group that can be used 
as a template for managing a system. 
Tom Stamm has contributed a Macin
tosh program written in Pascal that 
reads and writes DC dump files. It 
can dump and load AOslVs-compatible 
dump files on a Mac. 

A Look file program has been in
cluded for examining text files . It is like 
Type, but it can move forward , back
ward, and search a file . It can be in two 
files at once, or in two places in the 
same document at the same time. Last, 
but undoubtedly not least, librarian 
Randy Berndt has included a games di
rectory, a compilation of approximately 
25 different games from several sources. 
Some of the more taxing fare includes 
Adventure, Ferret, Monopoly, Murder 
Mystery Mansion, Quest, Space Invad
ers, and Star Trek. 

According to Randy, the library has 
outgrown a 600-foot tape, so those in
terested in receiving the collection 
should send a 1200-foot tape to Randy 
Berndt, American Urological Associa
tion, 6750 W. Loop South, #900, Bell
aire, Texas 77401 , or call 713/665-7500. 

Keep looking in Focus for updated 
listings of the library. 

Data General made a healthy show
ing in the international market after 
winning a $1.5 million contract from 
four Finnish companies, beating out 
DEC, IBM, and Hewlett-Packard . DC will 
build and supply occupational health 
care data systems for the Union Bank 
of Finland, Finland's largest bank; 
Neste Oy, a petroleum manufacturer; 
and paper and pulp companies Enso
Gutzeit Oy and Kymmene Oy. The sys
tem will predict and prevent illnesses 
brought about by working conditions. 

The conditions of the contract call for 
a turnkey system that supports 10 to 50 
users, communications with IBM sys
tems, and integrated office automation 
capability. Data General Finland will 
design the customized Information Sys
tem for Occupational Care (ISO care) 
using Cognos's Powerhouse fourth
generation language on MVI7800 and 
MV/2000 DC computers. The project is 
scheduled for completion in February. 
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Companies exist in a fragile world. Without notice, floods, 
fires, hurricanes, power failures and other disasters can 
destroy a business. While companies are increasing their 
reliance on computer systems, most are not protected 
against computer breakdowns. 

FAST TRACK SYSTEMS provides comprehensive disaster 
recovery services for Data General users. Fully equipped 
hot sites in New York and Chicago and extensive 
telecommunications capabilities allow FAST TRACK to 
provide computer back-up to companies anywhere in the 
United States. 

Protect Your Dreams From Disasters with FAST TRACK SYSTEMS. 

DISASTER PLANNING I HOT SITES I COLD SITES I 
TIMESHARING I OFF-SITE STORAGE I CONSULTING SERVICES 
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DON. 
LET 
YOUR 
AMERICAN 
DREAM 
GO 
UP 
IN 
FLAMES 

FAST TRACK 
SYSTEMS, INC. 
A subsidiary of mACK DATA CORP. 

61 Broadway, New York, NY 10006 

(2121 422-9880 
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Closer to Genius 
Introducing PowerHouse PC " ~ 
the most powerful 4GL for 
serious application development 
on a personal computer. 
PowerHouse PC delivers more power than any other 
PC application development product. It gives you 
OSI2'" performance and integrated communications. 
And it gives you all of this - today. 

PowerHouse now lets you prototype and build serious 
business applications on your PC in addition to HP. 
Digital and DG mid-range computers. The simplicity 
of one language across architectures gives you the 
flexibility of choosing the production environment 
that best suits your needs. 

Use PowerHouse PC as a development workstation 
to develop applications for your mini. as a host 
extension to offload processing, or for stand-alone 
applications. Complete with a communications facility, 
PowerHouse PC makes the most of your resources by 
allowing you to share applications and data between 
architectures. What makes PowerHouse PC even 
smarter is that it runs under both DOS and OS/2. 

When you're ready for serious application development 
on a personal computer, you're ready for PowerHouse 
Pc. 
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Cognos Corporat ion, 2 Corporate Place, 1-95, Peabody, MA, USA 
01960, (800) 4-COGNOS. Cognos Incorporated, 3755 Riverside Drive, 
P.O . Box 9707, Ottawa, Ontario, Canada, K1G 3Z4. (613) 738-1440, 
Telex: 053-3836. Cognos Limited, Westerly Point . Market Street . 
Bracknell , Berkshire RG12 lQB, United Kingdom, National (0344) 
486668, International +44344486668, Telex: 846337 Cognos G. 
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