


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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DATA GENERAL OFFERS YOU 
THE POWER OF CHOICE 

With over 3,000 Data General hardware, software, and supplies & 
accessories products available to outfit your computer lab and office. 

Continuing Products Division and 
1-800-343-8842 
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THE PRESIDENT'S PAGE _______ _ 

GREAT IDEAS BEGIN 
HERE . . . AND NOW 
Next year's 
conference is only a 
year away 

by Calvin Durden 
NADGUG President 

Some of you may have a little trouble 
taking this seriously. I can appreciate 
that. After all, Conference 87 isn't even 
over yet, and I'm already trying to start 
you thinking about next year's NADGUG 
conference. 

Well, why not? If you made it to Las 
Vegas, you probably realize that it will 
soon be time to start planning to renew 
acquaintances and make new friends 
next year in Philadelphia. And if you 
didn't manage to make it to Conference 
87, you may have to spend the next 11 
months helping your boss to under
stand what a valuable resource the an
nual meetings are. Where our confer
ences are concerned, there's no such 
thing as too much planning. 

It wasn't that long ago that things 
were different. ADGUG's planning was 
so laissez-faire until a few years ago 
that we could never count on getting 
the hotel dates or rates we wanted . 1981 
may have been a turning point: that was 
the year we had to book the conference 
into Chicago in the dead of winter. 
Since then, most of the members of the 

ADGUG board have become firm believ
ers in the value of conference planning. 

In any case, it's time for you to begin 
your own planning to attend next year's 
conference. If you're reading this while 
in Las Vegas for Conference 87, please 
take a few moments to come by and 
pick up some information at the 

ADGUG/Focus booth in the exhibit hall . 
And be sure to watch upcoming issues 
of Focus for more details. The call for 
papers will be ready by the time you 

4 

read this, and you should expect to get 
a promotional mailing in the not-too
distant future . Who knows, maybe 
you'll have a great idea for a presenta
tion next year. 

Incidentally, next year's meeting will 
not be called Conference 88. The three
year-old tradition of naming our con
ferences by year came about by default 
rather than by design, and I doubt that 
many will miss it. Next year we'll have 
a name that's ready-made for Phila
delphia during the 201st year of the u.s. 
Constitution: "Great ideas begin here." 

Make that "here and now." To take 
advantage of those great ideas in Phila
delphia, you have to start planning 
now. Put it on your calendar: August 29 
through September I, 1988. I'll see you 
there. 

• 
This is my last "President's Page" 

message. Next month, NADGUG'S new 
president, Joyce Carter will take over, 
and I know she has at least two years' 
worth of ideas for these columns. 

Joyce got involved with NADGUG 
while she was representing the Mid
Plains Users Group (the Omaha re
gional interest group), and then moved 
on to chair the RIG/SIG committee before 
being elected vice president two years 
ago. Among Joyce's other qualities, she 
enjoys a good party. In fact, she single
handedly dispelled a lot of stereotypes 
about Nebraskans the night she danced 
Frank Keaney under the table . (Keaney 
is DG's vice president for North Ameri
can Sales.) I think it would be fair to 
say that her term in office will be a 
Lively one. 

As for me, I'm looking forward to 
being NADGUG'S past president. They'll 
keep me busy on the planning commit
tee, and there are still a few projects I'd 
like to see through to completion . But 
it will be nice not to have the Focus edi
tor calling to pester me about when my 
column will be ready. 6. 
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Dataram now offers you the first 
MV/7800 memory alternative 

We Ii tened when you told u improving 
y tern performance was of critical 

importance. And we gave you our 
DR-280 add-on memory. It ha 
ince gained overwhelming 

acceptance among MV/4000, 
MV/ lOOOO, and /280 
u er worldwide. 

We Ii tened when you told u 
that you needed a reliable, high 
performance add-on memory alter
native for the MV17800. And now we 
offer the DR-7800-the newe t addition 
to our growing family of DG compatible 
product . 

We listened when you 
said you wanted a 

risk-free alternative 

o Dataram offer the mo t comprehen
ive upport program in the bu ine . We'r 

o confident in the reliability of our memory 
sy terns that we tand behind them . .. forever. 

And Dataram memory will not affect your DG 
ervice contract. 

Dataram even provides an on-board EnablelDi able 
switch to implify the trouble hooting proce . By 
disabling th board, any uncertainty about the ource 
of a y tern problem i eliminated. 

Dataram-committed to the DG user 

Available in 4, 8, and 10 megabyte capaciti , thi inno
vative memory y tern will boo t the performance of 
your MV17800. With the DR-7800, you can ervice 
more u er , handle more application and improve 

For twenty year , Dataram has peciaJized in the design 
and manufacture of advanced memory y tern . With 
office located throughout the .. and internationally, 
we have responded to the need of DG user world
wide. ur family of DG compatible memory include 
product for N VA, ECUPSE, MV/4000, MV/ lOOOO, 
and /280 y tern. Dataram' MV17800 memory i the 
mo t recent addition to thi product line. 

y tern re pon e time. 

We listened when you said you wanted a 
reliable, cost-effective alternative 
Like all Dataram memory, the 
DR -7800 lists for about one third 
less than comparable DG products. 
And we de igned our memory to 
require ab olutely no maintenance. 

Here' why. The DR-7800 u e tate
of-the-art 1 Mbit technology (Data 
General u e 256 Kbit). A are ult, 
our memory u es far Ie compo
nents and fewer electrical connec
tion . It' inherently more reliable! 

ince our memory require no 
maintenance, your actual cost of 
ownershi will be reduced as 
much as two thirds! 

TIlE DATARAM 
SUPPORT PROGRAM 

Y' Lifetime Warranty 

Y' Expr pare 

Y' ervice all 
Reimbur ement 

Y' Ri k Free Trial Period 

Y' Easy Installation and 
Trouble hooting 

Y' Phone-in Technical 
A i tance 

Give us a call today at 
800-822-0071 
Ask for more complete information 
about the DR-7800 and our unique 
upport program. Find out why 0 

many DG users are turning to 
Dataram. 

Tell u what you need ... we'll Ii ten. 

, 

DATARAM 
DATARAM CORPORATION 
P. O. BOX 7528 
PRINCETON, NJ 08543-7528 
(609) 799-0071 (800) 822-0071 

RE 1 AL OFFI ES-Bo ton (617) 890·007 1; hicago (312) 574- 7 10; Lo Angele ( 7 1 ) 836·5988 

E ROPEAN HEADQ ARTER - nited Kingdom: Dolly's ott age, Dedmere Road, Marlow, Bucks L7 IPD, Tel: (06284) 74815; TLX: 846272 
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BULLOIN BOARD 

Board talk 

Recently, much of the volleying on 
the Rational Data Systems' bulletin 
board has been about bulletin boards, 
not just the RDS board, but Data Gen
eral's On-line Information Services (015) 
and other overall improvements. 

This repartee has brought to atten
tion some pOints that should be re
solved at Conference 87; however, some 
of the systems' problems cannot be 
settled with a vote. Foremost is the low 
ratio of NADCUG members who use the 
BBS at all. Dave Appel suggested that 
the RDS board does not advertise or get 
enough editorial coverage. Also, the 
bulletin board telephone number 
printed in Focus is small and hard 
to find. 

The number is listed each month in 
the on-line help box, which usually ap
pears on the table of contents page. 
Focus printed an article in the Novem
ber 1985 issue about the RDS board and 
another article in February 1987 about 
015. However, NADCUG's membership 
has doubled in the past two years, so 
many of those people didn't receive 
those issues, and they probably don't 
know about the availability of the bul
letin board systems. As Tim Boyer said, 
"A good 75 percent of the people who 
call me for advice have never heard of 
[the ADCUG bulletin board] . Myself, I 
go into withdrawal if I don't check in 
every couple of days." 

Other suggestions were made for im
proving both systems to make them 
more appealing to users. One recom
mendation was to offer people the op
portunity to upload or download files . 
Doug Kaye, president of Rational Data 
Systems, plans on asking the Executive 
Board at their meeting in Las Vegas to 
fund a multiline, MS-DOS-based bulletin 
board that would upload and download 
files, support 2400 baud, etc. Accord
ing to his messages, ~'We would start 
with two lines, one of which could be 
used for file transfers. The total cost 
to NADCUG would be about $2,500 for 
hardware and software, plus about $20 
a month for the phone lines ." 
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As far as advertisement, it was sug
gested that NADCUG perhaps pay for a 
small ad in a publication. Others dis
cussed the ethics of advertising the RDS 
board on the 015 system, which brings 
up the point that RDS and 015 aren't 
exactly kissing cousins. Or as Jim 
Siegman put it, RDS is " the orphan." 

There have been complaints that Data 
General views RDS as competition to 
015, and would probably not fund any 
RDS projects. As one message from Tim 
Boyer said, "I think we're just getting to 
the point where DC doesn't see the user 
group as a mortal enemy, and I'd just 
as soon not do anything to change their 
minds ." 

Unfortunately, according to users of 
the RDS board, an admittedly slanted 
view, the 015 board has its problems. 
The main objections, according to Lon 
Culbertson, are the hourly connect 
charges and the use of Compuserve. 

Until some decisions and changes 
are made, users have other options to 
consider. Dave Appel has offered Mas
ter Software's BBS for users to post and 
share meso The number is 317/842-7728, 
but he requests that users not call until 
after 7 p.m. central time. He has 1200, 
2400, and 9600 baud capability, but you 
need a u.s. Robotics Courier HST modem 
to use 9600 baud. You can upload with 
XMODEM or YMODEM. 

(Also in this issue, Brian Johnson has 
made the :SYSMGR BBS available at no 
charge to DC users . Details are on pages 
72 and 92.) 

Additionally, on the RDS board, there 
was a request from Margrit Mcintosh 
for an AOSNS bulletin board. Her mes
sage reads: "Does anyone have a public 
bulletin board on a DC system like 
NETNEWS on Unix? We have about 4,000 
CEO users, some of whom also use 
Unix, and they are wondering if there 
could be a similar bulletin board ac
cessed through CEO. Does anyone know 
of any existing systems, or have any 
hints or suggestions?" 

The bulletin board is an important 
issue for NADCUG, and the more ideas 
and input, the better. Anyone with 
suggestions, feel free to contact Greg 
Farman, the Focus editor, at 5332 
Thunder Creek Road, Suite 105, Aus
tin, Texas 78759, or call 512/345-5316. 

And one more time, the RDS number 
is 415/924-3652. To get an 015 10 and 
password, contact a DC field engineer
ing telemarketing representative at 800/ 
325-3065. In Massachusetts call 800/ 
952-4300, and in Canada call 416/ 
823-7830. 6. 
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ZET4C 

To obtain Zetaco' DG-compatible 
periph ral Subsystems, Controllers, and 
proce r enhancement , call one of 
our Authorized StOcking Di tributors. 

From CT, ME, MA, NH, ~ , NY, RJ, vr, 
call: 

S & S Electronics 
orporate Office: (617) 458-4100 

(617) 459-4930 (201) 538-8004 
(203) 878-6800 (802) 863-3923 
(802) 658-0000 

From DE, MD, wv, WAiD , VA, C, 
call: 

Design Data Systems 
(301) 424-7870 

From IN, KY, MI, OH, lN, PA, call: 

Cranel, Inc. 
(614) 433-0045 

From AL, AR, FL, GA, IL, lA, KS, LA, 
M , M , MO, NE, ND,OK, , D, 
TX, WI, call : 

System Technology 
Associates 

orporate Offic : (713) 440-8340 
(512) 345-7861 (214) 241-0731 
(312)691-1211 (816)765-9222 
(404)951-1867 (314)227-6783 
(612) 829-0059 

From AK, AZ, CA, CO, HJ, ID, MT, 
NY, NM, OR, UT, WA, WY, call: 

Interscience Computer 
Service 
(818) 707-2000 
(800) 622-2007 

From Canada, call: 

Intertechnology 
(416) 445-5500 

From Europe, call our u.K. office: 

(44) 44282-7011 



FOR DATA GENERAL SYSTEMS 

Small Space 

• 

ur new 600 megabyte 
KS-250i k ub t m, wttich 

combine an Argu -emulating 
c ntr ller with two 5.25" I 
eli k dri¥ , requir only 3.5" of 
vertical spa e in your cabinet. 

At Ie than 29 per MB, 
it' the mo t e onomical alter
native for your data torage. 

• 

K 25 i compl te with di k 
controller, hielded cabling, 
and a rack-mountable enclo-
ure with two I eli k drive 

and power upplie . 
Fully compatible with 

your BM - quipp d Eclip e 
or M proce or, K -25 i 
speed , with an average acce 
time of only 16.5 millisecond . 

High capacity in a mall 
package . .. 0 - mulating and 
compatibl ... factory for
matt d ... all at pric that 
wi ll make you mile. 

F r more information, call 
or write today: ZETA , Inc., 
6850 hady ak Road, Eden 
Prairie M 5534 . .A. 
(612) 9 1-9480. In Eur pe, 
contact u at 9 High treet, 
Tring, Hertford hir , England 
HP23 5AH. (44)44282- OIL 
Zetaco is a ubsidiary of the 

arli Ie orporation. 

ZET4~ 
The Link To Tomorrow 
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NADGUG roster 
Here is the current roster 

of the North American Data 
General Users Group's Ex
ecutive Board, and of all re
gional interest groups, spe
cial interest groups, and 
international groups. 

If you would like to join a 
particular group, notify the 
person listed as the contact. 
If you do not see a regional 

The Executive Board 
PRESIDENT 
Joyce Carter 
15024 Brookside Circle 
Omaha, NE 68144 
402/330-3683 

VICE PRESIDENT 
Donald W. Clark 
Security Forces, Inc. 
1020 Euclid Ave. 
PO Box 36607 
Charlotte, NC 28236 
7041334-4751 

group in your area or a spe
cial interest group that 
would serve you, notify the 

ADGUG staff in Westboro 
(617/898-4067) about your in
terest in seeing a new group 
start up. If you are aware of 
any changes or updates that 
should be made to the list of 
contacts, please notify the 
NADGUG staff. 

TREASURER 
Frank Perry 
Rhode Island Dept. of 
Transportation 
338 State Office Bldg. 
Providence, RI 02903 
401/277-2558 

RECORDING SECRETARY 
Dave Angulo 
Angulo Consulting 
3019 W. George, Suite 1A 
Chicago, IL 60618 
3121342-7368 
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C/SCRIPT®II 
The best tool for developing COBOL applications. 

C/SCRIPT®II gives you everything you need for prototyping, 
writing and maintaining COBOL applications-more quickly and 

economically than you-ever thought possible. 

For more information 

(205) 821-0075 
Threshold, Inc. 

165 East Magnolia • P.O. Box 831 • Auburn, AL 36831 

Circle 70 on reader service card. 
C/sCRIPT is a registered trademark of Threshold, Inc. 



ROSTER 

Standing Committee 
Chairpersons 

AUDIT COMMITTEE 
Jim Siegman 
548 Walnut 
Elmhurst, IL 60126 
3121673-1700 

PLANNING COMMITTEE 
J. Calvin Durden 
Tractor & Equipment Co., Inc. 
PO Box 2326 
5336 Airport Hwy. 
Birmingham, AL 35201 
205/591-2131 

MEETINGS COMMITTEE 
Lee Jones 
Gulf Coast System 
730 N. Post Oak Rd., Suite 304 
Houston, TX 77024 
713/681-2308 

RIGISIG COMMITTEE 
Paul Duck 
Orbi Inc. 
14482 McCormick Dr. 
Tampa, FL 33625 
813/855-2615 

PUBLICATIONS COMMITTEE 
WesThomas 
On-line Computer Library Center 
(OClC) 
6565 Frantz Rd. 
Dublin, OH 43017 
6141764-4361 

Data General Support 

Data General Corporation 
3400 Computer Dr., M.S. C-228 
Westboro, MA 01580 
617/898-4067 

Regional Interest 
Groups 

CALIFORNIA 
Northern California Frequent 
Users of Data General 
Equipment (NO-CAL FUDGE) 
Contact: Linda Stadler 
Pacific Bell 
2600 Camino Ramon 
Room WW950C 
San Ramon, CA 94583 
415/823-0899 

Los Angeles Area Data General 
Users Group (L.A. EDGE) 
Contact: Carolyn Wilson Naber 
Creative Data Concepts, Inc. 
PO Box 50107 
Pa adena, CA 91105 
818/244-4634 

San Diego Users Group 
Contact: Peter Walsall 
Da ta lynx 
6659 Convoy Ct. 
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San Diego, CA 92111 
619/560-8112 

COLORADO 
Denver Area Users Group 
Contact: Bruce Cary 
The Association of Operating 
Room Nurses 
10170 E. MissisSippi Ave. 
Denver, CO 80231 
3031755-6300 

CONNECTICUT 
Phoenix 
Contact: Ronald F. Shea 
American National Bank 
PO Box 5568 
Hamden, CT 06518 
203/281-1060 

FLORIDA 
South Florida Data General 
Users Group 
Contact: Terry Sponaugle 
Dataworld 
2981 NW 79th Ave. 
Miami, FL 33122 
305/556-3322 

GEORGIA 
Atlanta Area Data General 
Users Group (AADGUG) 
Contact: Albert Still 
Genuine Parts Company 
2999 Circle 75 Pkwy. 
Atlanta, GA 30339 
404/449-7211 

IDAHO 
Boise Area Users of Data 
General Equipment (BUDGE) 
Contact: Roger Bradshaw 
USDA Forest Service 
3905 Vista Ave. 
Boise, 1083705 
208/334-9458 

ILLINOIS 
Chicago Area Data General 
Users Group (CADGUG) 
Contact: Art Lewandowski 
424 Huntington 
Elmhurst, Il 60126 
3121530-5351 

KANSAS 
Kansas City Area Users Group 
Contact: Tom Duell 
Eagle Software, Inc. 
PO Box 16 
Salina, KS 67402-0016 
913/823-7257 

MARYLAND 
(See Washington, D.C., Area) 

MASSACHUSETTS 
Northern New England 
Data General Users Group 
(NNEDGUG) 

Contact: Brad Friedlander 
Arthur D. Little, Inc. 
17 New England Executive Park 
Burlington, MA 01803 
617/864-5770 

SE New England Users Group 
(See Rhode Island) 

MICHIGAN 
Detroit Area Users Group 
Contact: Alan Goldbaum 
E.F. Hutton 
900 Tower Dr. 
Troy, MI 48098 
313/879-1400 

MINNESOTA 
Minnesota Area Data General 
Users Group 
Contact: Jan Grossman 
H.A. Holden Inc. 
1208 Harmon PI. 
Minneapolis, MN 55403 
6121333-5353 

MISSISSIPPI 
Mississippi Users Group 
(MISSUG) 
Contact: Ben White 
Dixie National Life Insurance 
3760 Interstate 55 N. 
Jackson, MS 39211 
6011982-8210 

MISSOURI 
Kansas City (see Kansas) 

SI. Louis Area Users Group 
Contact: Ron Cohen 
St. louis County Police Dept. 
7900 Forsythe 
Clayton, MO 63105 
314/889-2822 

NEBRASKA 
Mid·Plains Data General Users 
Group (MPUG) 
Contact: Chuck Paige 
Sarpy County Courthouse 
1210 Goldengate Dr. 
Papillion, NE 68046 
4021593-2325 

NEW MEXICO 
New Mexico Regional Interest 
Users Group 
Contact: Joel Johnstone 
Cibola National Forest 
10308 Candleria NE 
Albuquerque, NM 87112 
5051766-2185 

NEW YORK 
CAN·AM RIG (Upstate NY) 
Contact: Rick Binder 
PCB Pieztronics 
3425 Walden Ave. 

Depew, NY 14043-2495 
716/684-0001 

Central New York Data General 
Users Group 
Contact: Joanne Terry 
Hiscock & Barclay 
Financial Plaza 
PO Box 4878 
Syracuse, NY 13221-4878 
315/422-2131 

Metropolitan New York Data 
General Users Group (NYC 
andNJ) 
Contact: Stephen Kern 
Werner & Pfleiderer 
663 E. Crescent Ave. 
Ramsey, NJ 07446 
2011327-6300 

NORTH CAROLINA 
Southeast Area Regional Interest 
Group (SEARlG) 
Contact: Andy Wasilewski 
School of Veterinary Medicine 
North Carolina State University 
4700 Hillsboro 
Raleigh, NC 27606 
919/829-4215 

OHIO 
Central Ohio Data General 
Users Group 
Contact: Raymond L. Mills 
On-line Computer Library 
Center (OClC) 
6565 Frantz Rd . 
Dublin, OH 43017 
614/764-6000 

Cincinnati Area Users Group 
Contact: Vincent Thomas 
Thomas & Thomas Attorneys 
2323 Park Ave. 
Cincinnati, OH 45206 
513/961-5311 

Northeast Ohio Users Group 
Contact: Tom Bruns 
lubrizol Corp. 
155 Freedom Rd . 
Painesville, OH 44077 
216/943-4200 

OKLAHOMA 
Oklahoma Data General 
Users Group 
Contact: Ray Busick 
University of Oklahoma 
Health Sciences Center 
PO Box 26901 
CHB Room 115 
Oklahoma City, OK 73190 
405/271-2202 

OREGON 
Willamette Valley Users Group 
Contact: Scott Carr 
Brod & McClung 
PACE Co. 
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9800 SE McBrod 
Portland, OR 97222 
503/659-5880 

PENNSYLVANIA 
Pittsburgh Area Users Group 
Contact: Ken Krugh 
lMV Leasing Inc. 
121 Freeport Rd . 
Pittsburgh, PA 15238 
4121826-6886 

RHODE ISLAND 
S.E. New England Users Group 
Contact: Frank Perry 
Rhode Island Dept. 
of Transportation 
338 State Office Bldg. 
Providence, RJ 02903 
4011277-2558 

SOUTH CAROLINA 
Southeast Area Regional Interest 
Group (SEARIG) 
(see North Carolina) 

TENNESSEE 
Mid-South Area Users Group 
Contact: Martin Becton 
Christian Brothers College 
650 E. Parkway South 
Memphis, TN 38104 
901/278-0100 

TEXAS 
Dallas Area Users Group 
Contact: Marco Fehlbaum 
Fannie Mae 
13455 Noel Rd . 
Dallas, TX 75240 
2141770-7555 

Houston Area Users Group 
Contact: Randy Berndt 
American Urological Assn . 
6750 W. loop South, Suite 900 
Bellaire, TX 77401 
713/665-7500 

VIRGINIA 
Central Virginia Data General 
Users Group 
Contact: James Rogers 
Commonwealth Accounts 
Management Corp. 
8601 Mayland Dr. 
Richmond, VA 23229 
8041747-1634 

Southwest Virginia Data General 
Users Group 
Contact: Betsy Wolfe 
Medico Security locks, Inc. 
PO Box 1075 
Salem, VA 24153 
703/380-5000 

WASHINGTON STATE 
Inland Empire Data General 
Users Group 

Focus 

Contact: Ed Stohler 
Jensen Byrd Company, Inc. 
310- 324 Riverside Ave. 
Box 3708 
Spokane, WA 99220 
509/624-1321 

Seattle Area Users Group 
Contact: Helen Von Erichsen 
Boeing Commercial Airplane 
Company 
PO Box 3999, M.S. 47-06 
Seattle, WA 98124 
2061655-1566 

WASHINGTON D.C. AREA 
& MARYLAND 
Potomac Users of Data General 
Equipment (PUDGE) 
Contact: Jess Brown 
Techno-Dynamics, Inc. 
PO Box 765 
Bowie, MD 20715 
3011464-8044 
3011390-6331 

CANADA 
Ontario (see CAN-AM RIG 
under New York) 

Quebec Area Data General Users 
Group (QUADGUG) 
Contact: Tod Rich 
Institute of Canadian Bankers 
1981 McGill College Ave., #675 
Montreal, Quebec H3A 2X2 
Canada 
5141282-9480, ext. 206 

Special Interest Groups 

AOS & AOSIVS Special Interest 
Group 
Contact: David Novy 
3M Corporation 
Building 235- 10-19 
St. Paul, MN 55144 
6121733-3320 

Business BASIC Special Interest 
Group (BB SIG) 
Contact: Mark L. Strickland 
Evans Products, Paint Division 
PO Box 4093 
Roanoke, VA 24015 
703/343-1521 

Communications Special 
Interest Group (COMMSIG) 
Contact: Kirk Honold 
Sage Foods, Inc. 
999 E. Touhy Ave., #200 
Des Plaines, Il 60018 
3121827-0066 

Educators Special Interest Group 
Contact: Harold (Skip) Pomeroy 
Academic Computing 
Roger Williams College 

Bristol, RI 02809 
4011253-1040, ext. 2170 

Federal Special Interest Group 
Contact: Emilio Naranjo 
Division of Information 
Resources 
Dept. of Labor OIG 
Room 55504 
200 Constitution Ave. NW 
Washington, DC 20210 
2021523-2813 

INFOS II Users Group 
Contact: Tom Duell 
Eagle Software, Inc. 
PO Box 16 
Salina, KS 67402- 0016 
913/823-7257 

IRDOS Users Group 
Contact: Dennis Doyle 
Bankmatic Systems 
12655 Southwest Center 
Suite 230 
Beaverton, OR 97005 
503/643-2446 

Law Enforcement Users 
Special Interest Group 
Contact: Joe Hanna 
Richardson Police Dept. 
PO Box 831078 
Richardson, TX 75083-1078 
214/238-3800 

OASIS (Office Automation! 
CEO Special Interest Group) 
Contact: Charlene Kirian 
On-line Computer Library 
Center (OClC) 
6565 Frantz Rd. 
Dublin, OH 43017 
6141764-6435 

Petroleum & Chemical 
Industries SIG 
(PCISIG) 
Contact: T. Douglas Foster 
The Williams Company 
PO Box 2400 
Tulsa, OK 74102 
918/588-3953 

International 
Nonaffiliated Groups 

Australia Data General Users 
Group 
Contact: Colin Breen 
Data General Users Group 
Australia 
100 Dorcas St. 
South Melbourne, Victoria 3205 
Australia 

Data General Holland Users 
Group 
Contact: Janneke van den Tol 
Data General Nederland B. V. 

ROSTER 

Laan Van De Helende Meesters 13 
1186 AC Amstelveen 
Holland 

FINLAND 
Contact: Leevi Raasina 
Data General OY 
Nihtisillantie 3D 
PO Box 61 
SF 02631 Espoo 63 
Finland 

Mexico City Users Group 
Contact: Victor M. Ramirez 
Cypensa/Data General 
Eje Central No. 2 
Mezzanine Torre Latinomericana 
06007 Mexico, D.F. 
905/512-9866 

Nippon Data General Users 
Group 
Contact: Shinichi Noda 
Nippon Data General 
Corporation 
4-3-13, Toranomon, Minatoku 
Tokyo 105 Japan 

NSW CEO Users Group 
Contact: Maria Rodoreda 
Data General 
407 Pacific Hwy. 
Artarmon NSW 2064 
Australia 

Portugal Data General Users 
Contact: A. Bras Gomesl 
A. Sendin 
Data General Portugal 
Cassel Data Computadores e 
Sistemas, lDA 
lisbon-Sintra Rd . 
Casal Do Garoto-Estrada 
PO Box 1100 
Amadora, Portugal 

Singapore Data General Users 
Group 
Contact: Kam Fai lee 
Data General Singapore 
141 Market St. 
05-00 Harapan Bldg. 
0104 Singapore 

Data General Sweden 
Contact: lennart Johan son 
Data General Sweden 
Armegatan 38 
PO Box 1290 
171 25 Solna 
Sweden 

Data General United Kingdom 
Users 
Contact: Ivor Coleman 
Data General Ltd . 
Hounslow Hou e, 3rd floor 
724- 734 London Rd . 
Hounslow, Middlesex 
Middlesex, England 
TW31PD 6. 
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Focus ON: BLACKJACK _____________ _ 

HOW 
TO WIN 
AT BLACKJACK 

It's worth a gamble 

by Kim L. Medlin 
Special to Focus 

Editor's note: This article is quite differ
ent from anything Focus would usually 
print. It barely mentions Data General sys
tems, and the techniques it describes are not 
what you would expect to hear DG users 
talking about over coffee. However, the sub
ject matter seemed appropriate for the issue 
of Focus that is going to LAs Vegas for 
NADGUG's Conference 87 -especially since 
the author developed the blackjack simula
tion that will be running at the NADGUG 
booth in the exhibit hall. (Medlin says he's 
willing to arrange for users to get a copy of 
the program for their own research pur
poses.) We hope this article will help readers 
win-or at least avoid losing-enough that 
they will be able to afford to make the trip to 
next year's conference in Philadelphia. 

As much fun as gambling can be, 
there are two major problems with it: it 
costs money to play, and the odds are 
stacked in favor of the house. 

Except in blackjack. You can win 
money playing blackjack. And I'm 
going to tell you how. 

On my first trip to Las Vegas, I no-
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ticed that most games required very 
little input from the player. The lemons 
and oranges decided my fate with slot 
machines, the spinning wheel and roll
ing ball did the same in roulette, ani
mals decided the winner in dog and 
horse races. I wanted to be in control of 
whether I won or lost money. 

Then I saw the blackjack tables, 
where players make their own deci
sions, which directly influence the out
come of the game. 

Although blackjack has existed for 
hundreds of years, it wasn't until the 
1960s that the computer revolution 
made exhaustive studies of the game 
possible. From this research, it was de
termined that the house could be 
beaten legitimately. However, the re
search was inconclusive. This article 
will bring the research data full circle. 
(My research was accomplished on an 
MVIlOOOO with a program called BJ that 
consists of more than 6,000 lines of VSI 

COBOL, PU1 , C, and assembly code.) 
As I explore blackjack concepts, I am 

assuming you are familiar with the 
basic rules of the game. If you're not, 
please refer to Figure 1. 

Let's start with some background 
principles. The dealer's up-card is the 

most important card on the table. Why? 
Consider the composition of a deck of 
cards. About 62 percent of the cards 
have a value of 7 or greater (7, 8, 9, 10, 
jack, queen, king, ace). To illustrate the 
importance of the up-card, consider the 
following two examples: 

• The dealer has a 10 as an up-card. 
There is a 62 percent chance the hole 
card also has a high value, thus the 
dealer has a strong hand. In general, a 
dealer with a high-valued up-card usu
ally has a strong position. 

• On the other hand, if the dealer's 
up-card has a low value, like a 6, the 
odds are that the hole card will stiU be 
high. If the hole card is a 10, the dealer 
is forced to hit again, and he'U proba
bly bust. AU players who haven't al
ready busted automatically win the 
hand. Every play you make is directly 
influenced by the dealer's up-card. 

The house advantage 
If the dealer and player both use 

the same deck, why does the house 
have an advantage-especially when 
the player has options like doubling 
down and splitting pairs, and the 
dealer doesn't? The key is in how the 
dealer controls the game. For example, 
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How long could your business survive? 

BAD NEWS, 

BOSS . . . 

Consider a Disaster Recovery Plan. 

Corporation 

can provide your business with 
the security it needs 

and you with peace oj mind. 

Call (803) 553-6649 

Or return this coupon for 
additional lnformation. 

Circle 27 on reader service card . 



SOFTWARE 
PROGRAMMING 

SERVICES 

Competent and 
professional talent for 

total Data General 
software solutions 

• system design and 
integration 

• custom programming 

• software maintenance 
• conversion jobs 

• worked on: 
Business, scientific, 
CAD/CAM, process control 
and communication 
software 

• operating systems used: 
AOS/VS, AOS, RDOS and 
MS-DOS 

• languages used: 
ASSEMBLER (16 and 32 
bit), BASIC, C, COBOL, 
DG/L, FORTRAN, PL/ l, 
ICOBOL, PASCAL, 
RPG-II 

• data bases used: 
INFOS-II, DGIDBMS, 
DG/SQL 

• 4GL's: 
ORACLE, POWERHOUSE 

• 500+ man-years experi
ence on DG 

• services used by: 
End-users, OEM'S, V AR's 
and DG on a worldwide 
basis 

• attractive rates: 
$25 to $30 per hour 

Contact: 

Circle 21 on reader service card . 
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if you bust on your hand and then the 
dealer busts on his hand, you and the 
dealer have tied, right? Wrong. Because 
you were "allowed" to play first, the 
dealer took your bet when you busted. 
Even though you both busted, you lost 
the hand. 

Strategies of blackjack 
There are three major areas of strat

egy in blackjack: strategies that deter
mine your play of cards, strategies that 
determine the size of your bet, and 
strategies for counting cards. (Don' t get 
scared. Card counting isn't as complex 
as you probably think it is. I' ll cover it 
in more detail a little later.) 

Strategies that determine your play of 
cards 

1. Intuition-If you feel lucky, playa 
slot machine with a jackpot of a few 
million dollars. The most you can lose 
is a few dollars . When you are at the 
blackjack table, depend only on a win
ning strategy, not intuition. 

2. Never go bust-In an attempt to 
thwart the house advantage, some 
players never hit a count of 12 or more. 
This strategy is extremely inefficient 
and is a consistent loser. 

3. Mimic the dealer-Other people 
try to mimic the dealer's actions. This is 
better than "never bust," but it's still 
monetary suicide. 

4. Basic strategy-Developed in the 
early 19605, the basic strategy unques
tionably gives you the optimum play by 
taking all guesswork out of the game. It 

Figure 1: Blackjack rules summary 
The object of the game is to obtain a 

total of points greater than the dealer's, 
but no more than 21. All players and 
the dealer are dealt two cards. One of 
the dealer's cards is face up (the up
card), the other face down (the hole 
card). The dealer works from left to 
right, giving each player an oppor
tunity for a better hand. If the player 
busts (the card total is more than 21), 
the hand is automatically lost. After all 
players have taken their turns, the 
dealer takes a tum. The dealer must hit 
a point total of 16 or less and stand 
otherwise. If the dealer busts, all play
ers who haven't already busted win 
their hands. All wins are paid even 
money, except for natural blackjacks, 
which are paid 3 to 2. A natural black
jack is when your first two cards are an 
ace and a card with a value of 10. 

Card values-All cards have point 
values equal to the number on the card. 
Face cards count 10. The ace counts ei-
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can be learned in an hour or two by 
memorizing the table in Figure 2. This 
basic strategy makes blackjack essen
tially an even game between house and 
player, but that's not good enough! 
I don't want to play the dealer even. 
I want to win. This basic strategy is the 
cornerstone of my overall strategy, but 
it must be augmented in order to profit. 

Strategies that determine the size of 
your bet 

1. Intuition-See #1 above. 
2. Flat bets-When every bet you 

make is equal, you are making flat bets. 
Flat bets lose in the long run, because 
our basic strategy gives the house a 
slight statistical advantage. 

3. Parlaying-A parlay is when your 
next bet is equal to the previous bet 
plus its winnings. Parlaying amplifies 
the results of a strategy. Since our basic 
strategy gives the house a small advan
tage, parlaying weakens your position. 

4. Double your bet after consecutive 
losses-This strategy involves making 
flat bets after each consecutive winning 
hand and doubling your bets after each 
consecutive loss. This strategy would 
work if no maximum bet limit was im
posed at each table (now you know 
why there are maximum bet limits) . 
This is a possible short-term success, 
but a guaranteed long-term failure . 

5. Raise bets when the deck is 
"rich" -This profitable betting strategy 
involves a simple card-counting sys
tem. The counting system tells you 

ther 1 or 11 at the player'S discretion. If 
your hand has an ace that is counted as 
1, the hand is called "soft." Otherwise, 
it is "hard." 

Hit-you take a hit when you signal 
the dealer to give you another card. 

Stand-You stand when you are sat
isfied with your point total. 

Double down-This option is avail
able only on your first play after receiv
ing your initial two cards. When you 
signal a double down, you double your 
bet, and the dealer will give you only 
one more card. 

Split pairs-This option is available 
only on your first play after receiving 
your initial two cards. Your first two 
cards must have the same point value 
(e.g., two 3s or two lOs) . When you 
split pairs, you double your bet and 
turn over and separate each card on the 
table. You then play each hand indi
vidually as if you were playing two 
hands. 
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"Other guys" computer 
supplies that didn't 
live up to 
their promises 

NOW ALL YOU NEED IS OURS: 
1-800-343-8842 

We know exactly what you want when you buy supplies, 
accessories and add-on hardware for your Data General 
system. Doesn't it go something like this? 

You want things fast. You want good prices. You want prod
ucts that deliver results, not problems. And when you need 
advice, you want people who know what they're talking about. 

Well, our number is 1-800-343-8842, and that's all you need 
to know about keeping your Data General supplies, accessories 
and add-on hardware in stock. Here's why. 

WE'RE VERY FAST. Supplies are out the door generally 
within 48 hours. You get things when you need them. 

WE'RE COMPETITIVELY PRICED. Call for quotes and see. 
While you're at it, ask about our Annual Savings Plan that can 
save you up to 30% on frequently used items. 

WE HAVE THINGS YOU WON'T FIND ELSEWHERE. 
Things like add-ons and peripherals for high-end ECLIPS~ and 
ECLIPSE MViFamiJyTII systems. And custom-designed supplies. 
In fact, we stock virtually everything in supplies that's ever 
been made with the Data General name on it. 

Circle 23 on reader service card . 

OUR PRODUCTS ARE BETTER. Why shouldn't they be? 
We design and make them for our own equipment. Our ribbons 
last up to 25% longer. Our ECLIPSE MVl2000 DC" minidata 
cartridge has twice the capacity of many others. We have lots 
of products like that. 

WE CAN HELP LIKE NO ONE ELSE. We anticipate the ques
tions you're likely to ask, and we're ready with the answers. 
Plus, if a problem ever arises, we take full responsibility for 
getting you squared away. 

WHY Naf PUT US TO THE TEST? Phone us toll free and we'll 
rush you a free copy of our latest Computer Users ' Catalog. 
We'll also put you on our mailing list so you'll be among the first 
to know about new Data General products and accessories. 

CALL US TODAY at 1-800-343-8842. Or write DATA GENERAL 
DIRECf, 4400 Computer Drive M.S. 1-D, Westboro, MA 01580. 

_. Data General 
a Generation ahead. 

ECUPSE is a u.s. regi.scered trademark 01 Data ('.,eMral Corporatk>n. ECLIPSE MVlFamily and ECUPSE MvnOOO DC are 
trademarks of Deta General Corporation. 



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 a pplica tions in 
weeks instead of years. 

Standard features include: 
• shorthand coding commands 
• data dictionary 
• screen builder/editor 
• full fundion 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 fundion software 
in a fradion of the normal time 

• generoted application software is 
extremely easy to modify and 
maintain 

• can be learned in approximately 
J day 

literally .Q!!Y Business BASIC applica 
tion ca n be developed with DIMEN
SION. Ava ilable today for RDOS, 
AOS, a nd AOSNS. Desktops through 
MV/1 5000. 

404/799·1000 
I 
I 
I 

I 

I ! 
COMMERCIAL DATA SYSTEMS 
C O RP O R AT I O N 

1000 South Pioneer Drive 
Atlanta, GA 30080 

Circle 8 on reader ervice card . 
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when the deck is "rich." The deck is 
rich when there are more high-value 
cards than low-value cards remaining in 
the deck. A rich deck favors the player 

Figure 2: Basic strategy cheat sheet 

Stand 

Dealer's 
H S up-cord 

A 

F 19 
17 

9 

8 
18 

7 

6 11 2,3 
13-18 

5 12 19 10 6,7,9 
4 15-18 

9 
3 17-18 6,7,9 

13 
2 18 7,9 

1. Find the entry in the left-most col
umn that matches the dealer's up-card 
for a particular hand of blackjack. 

2. Split pairs-You may split pairs 
only on your first play. Look in the 
right-most column on the row corre-

Figure 3: Winlloss rate for blackjack 
strategies 

2 5 

16 

because there will be more good hands 
(e.g., blackjacks and double downs) for 
you, and more bad hands (e.g., busts) 
for the dealer. 

sponding to the dealer's up-card entry 
to determine if you should split your 
pair. If you find the value of your pair, 
then split the hand. For example, if the 
dealer shows a 3 and you have a pair of 
7s, split them. If the dealer shows a 9 
and you have a pair of 7s, don't split 
them. Remember to always split aces 
and 8s. 

3. Double down- You can double 
down only on your first play. Find the 
dealer's value in the left column. Follow 
that row to the double down column. If 
you have an ace in your hand, look 
under "soft," otherwise, look in the 
"hard" column. If the position you 
isolate has the value of your hand, 
then double down. For example, if the 
dealer has an 8, and you have a total of 
10, then double down. If the dealer has 
a 4. and you have a total of 8, then 
don't. 

4. Hit/stand- Find the dealer's value 
in the left column. Follow that row to 
the "stand" column. Look under the 
" H" or "S" column, depending on 
whether your hand is hard or soft. If 
your total is greater than the value you 
isolated, stand . Otherwise, hit. 

Percent advantage-average win/loss 
rate for a particular strategy. 

Relative risk-the amount of vari
ance encountered for a particular strat
egy. For example, the "never bust" 
strategy loses money on average, and 
there is little chance of making money. 
On the other hand, the basic strategy 
with varying bets makes money, but 
with more fluctuations while playing. 
Blackjack is no di.fferent from the stock 
market: the higher the potential profit, 
the higher the risk . 

Strategy/description 
1. Never bust- Flat bets. Two decks. 
2. Mimic the dealer- Flat bets. Two 
decks. 
3. Basic strategy- Flat bets. Two decks. 
4. Basic strategy- Vary bets with count 
as described in article. Four decks. 
S. Basic strategy-Vary bets with count 
as described in article . Two decks. 
6. Basic strategy- Vary bets with count 
as described in article. One deck. 
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20.7 Days without food 
7.9 Days without water 

0 ... 
but, how long can your company survive 

without its computers and data? 

MTBU 
A University of Minnesota study found the "maximum time 
to belly-up" (MTBU) for banks was 2 days, 3.3 days for 
distribution companies and 4.8 days for manufacturers. 

From system failure, malfunction, and overload ... to fire, 
flood and sabotoge ... disasters do happen. And because 
of the corporate liabilities that can result from disasters, 
planning for survival is the key strategic issue of the 80's. 

RESCUE,SURVIVAL,RECOVERY 
We've designed services for every critical situation that can 
occur. Each addresses an operating problem that has the 
potential to damage the future of your business : 

o DISASTER PLANNING 
o DISASTER RECOVERY PROCESSING 
o EMERGENCY STANDBY PROCESSING 
o UNINTERRUPTED PROCESSING 
o OVERLOAD PROCESSING 
o OFF SITE DATA STORAGE 

Insurance companies reimburse you for losses after the SYSGEN ••• 
disaster ... SYSGEN stands ready to minimize and even the most comprehensive Data General hot site in the nation. 

prevent these losses from occuring. SYSGEN ... we won't leave you stranded. 
See us at NADGUG's Conference 87 Booth #17 

FREE OFFER: Write or call today, and we'll send 
you Sysgen's "Disaster Recovery Planning Guide" 

to help you get started. 

SYSGEN RECOVERY SERVICES INCORPORATED 
77 AIR PARK DRIVE _ RONKONKOMA, NY 11779- (516) 737-4300- FAX: (516) 737-4317 

Circle 66 on reader ervice card. 



WHY 
GAMBLE 

With Your 
Information 
Assets? 

An alternate EDP 
facility is prudent man .. 
agement. Subscribing 
to Data Assurance 
Corporation, the original 
DG disaster recovery 
company, provides the 
most compr~hensive 
service available at 
the lowest cost in 
the industry. 

• Dial-up access anywhere 
in North America 

• Sp cializing in Data G neral 
MV20000/MV loooo/S 140 

DON'T BOLL THE DICE! 

Data Assurance Corp. 
6551 S. R v r Pkwy., Suit 130 
Engl wo d, Colorado 80111 
1-800-654-1689 303-792-5544 

Visit us at NADGUG, Booth #14. 
Circle 20 on reader service card . 
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Strategy for counting cards 
The purpose of counting cards is to 

know when the remaining pack is rich 
in lOs and aces. (A "pack" of cards is 
the one or more decks that the dealer 
uses during a game.) The most com
monly accepted counting strategy as
signs every card a numerical value, as 
listed below: 

Rank of card 
2,3,4,5,6 
7,8,9 
10,J,Q,K,Ace 

Card-counting value 
+ 1 

° -1 

You keep a running count of the 
cards during the play of a pack of 
cards. As you see each card played, you 
adjust the running count. For example, 
before any cards are played, the run
ning count is O. Suppose the first card 
played is a 4. The running count be
comes + 1. The next card is a 6. The 
running count becomes + 2. The next 
card is an 8. The count remains +2. 
The next three cards are kings . The 
running count is now -1. 

Don't use the running count to vary 
your bets. Use the "true count." The 
true count is obtained by dividing the 
running count by the number of re
maining decks in the pack (approxima
tions will do) . This division isn't hard 
to do if you're using only two decks, 
and is only slightly more difficult with 
four decks. For example, if the running 
count is +6, and there are about two 
decks left in the pack, the true count is 
3. The higher the true count, the richer 
the pack is. Most people agree that bets 
should be raised when the true count is 
greater than about 2 or 3. 

Putting it all together 
Enough theory. What are the best 

strategies for you to use? That depends 
on how much time you're willing to 
spend to learn the techniques. If you're 
willing to spend one or two hours, then 
memorize the basic strategy table in 
Figure 2. If you're willing to practice 
the counting technique and concentrate 
while playing, you can use the basic 
strategy and increase your bets when 
the deck is rich. 

What kind of results can you expect? 
Basic strategy alone plays the house 
about even. With increased bets when 
the deck is rich, you have an advantage 
of somewhere between .5 percent and 
2 percent. (Figure 3 summarizes the 
major strategies discussed so far.) Your 
advantage varies depending on the 
following: 
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1. Your advantage over the house de
creases as the number of decks in the 
pack increases. Also, your risk gener
ally decreases as the number of decks 
increases. 

2. When you count cards, your 
knowledge of the pack's remaining 
composition increases as the cards are 
played . It is to your advantage to 
choose dealers that play many cards be
tween shuffling. And what about the 
best method of altering your bet with 
the count? This is an area of great de
bate, but here are some methods that 
work pretty well: 

One deck 
• One-unit bets when the true count is 
less than -1. 
• Two-unit bets when the count is be
tween -1 and 1. 
• Four-unit bets when the count is 
more than 1. (A "unit" equals the mini
mum bet you will ever make.) 

Two or four decks 
• One-unit bets when count is less than 
1. Otherwise, bet one more unit than 
the current count (e.g., when the count 
is 4, bet five units.) 

Warning: Casinos don 't like card 
counters. You must not act like you're 
counting cards, or they will tell you to 
stop playing. Therefore, you must act 
like a blackjack-ignorant tourist. Don't 
stack your chips neatly. Don't look like 
you're concentrating. Talk to the people 
around you . Act carefree. Playa maxi
mum of 30 minutes at a table. Don't 
vary your bets too much. If you bet one 
unit 10 times in a row and then make a 
10-unit bet, you will rouse attention. 

So there you have it. Now you know 
more about winning blackjack tech
niques than many dealers do. Follow 
these instructions and you' ll have the 
odds on your side. But don't forget, 
you'U need luck too. So ... good luSk! 

P.S. If you are going to the ADGUG 
conference, it might be fun to get some 
feedback on how much money Focus 
readers won (or lost) playing blackjack . 
Just drop me a card and let me know 
how you did. Make sure you tell me 
what strategies you used, the size of 
your betting unit, and how much you 
played. Depending on the response, I'll 
publish the results in a future issue. A. 

Kim L. Medlin is a consulting services manager 
for Data General's Software Products and Service 
division . He can be reached at Data General 
Corp., 3617 Parkway Ln ., Norcross, GA 30092; 
4041448-6072 ext. 2007. 
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warranty. 
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Focus ON: INFORMATION LAW 

THE EMERGENCE OF 
INFORMATION LAW 
Strategies for limiting 
legal risks stemming 
from the competitive 
use of information 
technology 
by Peter Marx 
Special to Focus 

The use of information systems to 
gain competitive advantage is a topic 
that generates intense interest among 
practitioners and researchers alike. 
Consider the following cases: 

• To gain competitive advantages in 
the airline industry, American Airlines 
developed a computerized reservation 
system (CRS). American agreed to dis
play the flight and fare information of 
other carriers on its CRS for a fee . The 
system was successful in increasing 
bookings and in generating additional 
profits (totaling approximately $100 mil
lion in 1985). 

• American Hospital Supply Corp., 
now a subsidiary of Baxter Travenol 
Laboratories, Inc., dramatically in
creased its market share when it devel
oped a computer-based order entry 
system. The system, called ASAP, en
abled the firm to electronically link to 
its suppliers and customers- more 
than 100,000 health care providers. As 
a by-product of handling the orders, 
the company accumulated valuable 
competitive information on industry 
trends and customer needs. As a re
sult, American Hospital Supply Corp. 
outmaneuvers its competitors, provides 
better consumer service, secures more 
favorable terms from its vendors be
cau e of volume buying, and more effi
ciently controls inventories. Consum
ers also like the system because they 
b nefit from electronically placing 
orders directly to the company, elim
inating unnecessary delays in order 
processing and merchandise delivery. 

Competitive use of information tech
nology is raising important new legal 
issues that merit the attention of CIOs 
and IS managers . This article explores 
the issues surrounding information 
technology u ed for competitive pur-
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poses- an area emerging as a field 
termed information law. It reviews the 
other side of commonly discussed IS 
"classics" and presents a series of legal 
questions based on current law and, in 
some cases, the absence of law. Finally, 
strategies are suggested to limit an or
ganization's legal exposure to the risks 
of using information technology in a 
competitive arena. 
The basis of information law 

When information systems give a 
firm a strategic advantage, competitors 
are likely to look to the courts and 
regulatory agencies for intervention. 
Consider the predicament of American 
Airlines: Its successful development 
and use of a computerized reservation 
system has precipitated an ongoing 
legal dispute that could cost the firm 
more than $1 billion. At issue are the 
rights and obligations of CRS owners 
and users. Should the airline allow 
other airlines to access its system on 
equal terms (thus reducing competitive 
gains substantially), even though it de
veloped the system properly using pri
vate corporate resources? 

The suit will force the courts to ad
dress other fundamental questions: 

• Does American Airlines' utilization 
of other carriers' fare, service, and 
booking information for competitive 
strategy development constitute unfair 
competition? 

• Must all carriers have access to the 
same information on a timely basis? 

• Can American Airlines legally pro
gram the system so that its flight infor
mation is given preference on the dis
play screens in travel agent offices? 

At stake is the basic definition of 
competition. The manner in which the 
courts eventually provide answers may 
alter current systems development 
strategies. 

In addition, other areas of informa
tion law go beyond the development of 
computer-based systems and focus on 
the reliance of systems developed by 
others, as this example demonstrates: 

Relying on information provided in 
a forecast from the National Weather 
Service, later proven to be inaccurate, 
eight fishermen in two 50-foot lobster 
boats left Hyannis, Massachu etts, for 
Georges Bank. While at sea, they met 

100 mph gusts and 60-foot waves. Four 
crew members lost their lives. The 
families of the men filed suit against 
the government and recovered $1.25 
million. 

The federal government had negli
gently failed to repair an electronic data 
buoy that would have increased the ac
curacy of the forecast . Although the 
fishermen had not paid for the faulty 
forecast, they were induced to rely on 
it. Since weather prediction is an im
precise science, should the government 
have been held liable for this flawed 
information? 

These examples demonstrate the 
widening scope of information law. 
Like other bodies of law, information 
law is composed of rules, principles, 
and policies developed by the courts, 
legislatures, and administrative agen
cies responsible for resolving disputes 
and guiding conduct. 

However, the legal system has yet to 
generate a body of law that will resolve 
the legion of questions posed by the 
generation and use of information . 

Legal risks for users 
Legal standards that hold users of in

formation and information systems re
sponsible are likely to have a profound 
effect in business. Therefore, it is es
sential that the courts frame a defini
tion that describes legal and illegal uses 
of information systems. Similarly, laws 
are needed to clearly delineate when 
and on what basis a user of inaccurate 
information will be held liable for un
desirable results . There are at least four 
relevant legal areas (shown in Figure 1) 
that could influence the competitive 
u e of information and its systems, in
cluding antitrust, product liability, neg
ligent systems maintenance, and libel. 

Figure 1: Potential legal risks of 
competitive information systems 

Can information technology be de
ployed in such a way that: 
• opponents charge unfair competition 
in violation of antitrust laws 
• product liability results, even from 
using purchased data 
• inadequate maintenance of data con
stitutes negligence 
• inaccurate information is deemed 
libel? 
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Unfair competition and antitrust 
violation 

Returning to the airline industry, two 
airline reservation systems dominate 
four others in the marketplace: Ameri
can Airlines' Sabre systems and United 
Airlines' Apollo system. These, like all 
CRS systems, provide a vital network of 
information between the airline and 
travel agencies. Travel agents gain im
mediate access to the latest information 
on available services, fares, seats, and 
special services. And CRS owners (i.e., 
host carriers) have instantaneous 
knowledge of bookings as well as ca
pacity. They can immediately notify 
agents of new competitive services and 
fares . 

Because most travel agents have 
only one CRS, for which they pay the 
operator a sizable fee, these reservation 
systems are designed to provide on-line 
access to the flight information of other 
airlines for a fee. Otherwise, the reser
vation system would be of much less 
benefit to the travel agent. And because 
travel agents are an essential source of 
ticket sales, few airlines can forego the 
opportunity to make their information 
accessible through these systems. 

After a flood of complaints from 
travel agents and airlines who do not 
operate their own reservation system, 
both the Civil Aeronautics Board (CAB) 
and the Justice Department's Antitrust 
Division conducted an investigation 
into the alleged misuses of CRS systems. 
Among accusations triggering the in
vestigation were: 

1. CRS vendors, particularly American 
and United Airlines, "biased" their pri
mary displays (the first screen called up 
by the keyboard operator) to favor their 
own flight, even if they were not at the 
most convenient times. 

2. CRS owners failed to load informa
tion concerning participating carriers in 
a timely fashion . 

3. Airlines relying on the systems of 
major carriers were not given equal ac
cess to sales, marketing, and booking 
data generated by these systems. (Air
lines having that information, it was ar
gued, could unfairly gain an edge over 
user airlines by competitively adjusting 
fares and services.) 

As a result of the investigation, CAB 
concluded the charges were well
founded and issued two rules prohibit
ing these practices and other unfair 
methods of competition. The legality of 
the rules was subsequently upheld by 
the u.s. Court of Appeals. 
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Although CAB'S rules eliminated 
some practices, it did not resolve the 
dispute. Since then, 13 airlines lacking 
such systems initiated legal proceed
ings, seeking damages and injunctive 
and equitable relief. According to the 
variously filed complaints, both Ameri
can and United Airlines: 
• violated Sections 1 and 2 of the Sher
man Antitrust Act by conspiring to mo
nopolize the CRS industry 
• abused their monopoly power in vio
lation of Section 2 of the Sherman Act 
• denied access to their respective sys
tems on fair, reasonable, and nondis
criminatory terms. 

Should American and United Air
lines be found guilty of these and other 
charges, they may be required to pay 
trebled damages well in excess of $2 
billion. They may even be forced to di
vest their systems or separate manage
ment of their CRS operations from their 
other corporate affairs. 

Consider also the American Hospital 
Supply Corp. case. Suppose electronic 
information and order systems, like the 
ASAP, become the primary mode of dis
tributing health care and other prod
ucts. If one system, or even a small 
number of systems, become domi
nant-and in effect create a substantial 
entry barrier- the system itself might 
be classified as an "essential facility" (a 
legal term for a facility required for a 
firm to engage in commerce). Under 
such a ruling, the system owner might 
be compelled to give its competitors 
(other distributors or manufacturers) 
access to the systems on fair, reason
able, and nondiscriminatory terms. An 
acceptable definition of "fair and rea
sonable" will most likely depend on the 
facts of the particular case. 

There is also concern among busi
ness and legal experts regarding the ex
tent to which the Federal Trade Com
mission Act will be applied to those 
using information technologies for 
competitive advantage. Section 5 of 
this law prohibits unfair or deceptive 
practices as well as unfair methods 
of competition (i.e., deceptive sales 
approaches, price fixing, unfair ar
rangements between suppliers and 
distributors) . 

Section 411 of the Federal Aviation 
Act, modeled after Section 5 of the 
Federal Trade Commission Act, served 
as the legal basis for CAB'S rules pro
hibiting CRS owners from biasing their 
systems. Biasing, CAB concluded, results 
in substantial injury to consumers. 
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On what basis will a practice be con
sidered "unfair and deceptive?" In its 
ruling, CAB noted, " ... we may con
sider public values beyond those en
shrined in the letter or encompassed in 
the spirit of the antitrust laws. We may 
be guided as well by the pronounce
ments of public embodiment in other 
statutes, the common law, as well as 
common perceptions of what consti-

tutes moral and ethical business 
conduct." 

Product liability and negligent use of 
information as a corporate asset and 
competitive weapon 

Corporations may not only be held 
liable for how they use information sys
tems, but how they use (or misuse) in
formation. And because information is 
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an important corporate asset and com
petitive tool, managers cannot lightly 
consider their potential liability. Users 
of information may be held liable for 
using inaccurate in formation produced 
by others, misusing information, not 
ensuring that others understand how 
to use information, and using errone
ous information where the user is re
sponsible for the inaccuracy. 

Liability for inaccurate information 
can be very costly. Consider the follow
ing case: 

In late 1973, a World Airways aircraft 
crashed into an Alaskan mountain kill
ing all six crew members. The cause 
was an instrument approach chart, 
produced by Jeppensen & Co., which 
graphically portrayed flawed informa
tion published by the Federal Aviation 
Administration (FAA) . The fami lies of 
the victims sued both the government 
and Jeppensen. They recovered nearly 
$13 million. 

Although existing case law provides 
some insight into the possible basis and 
extent of potential liability for inaccu
rate information, many questions re
main unanswered: 

• Who may submit claims for dam
ages suffered because of inaccurate in
formation? The purchaser of the infor
mation or anyone who uses it? 

• What duty does a corporate user of 
information have to independently ver
ify its accuracy? 

• When will information be classified 
as a service (where liability would be 
based on negligence) as it was in the 

ational Weather Service case? 
• When will information be classified 

as a "product," providing strict liability, 
when information is inaccurate re
gardless of fau lt, as it was in the 
Jeppensen cases? 

Without case law or legislation that 
specifically addresses these questions 
point by point, answers will probably 
only be available on a case-by-case 
basis. 

Negligent maintenance and use of in
formation systems 

Companies that use information sys
tems to improve the decision-making 
process may at some point in the future 
be held liable for negligent mainte
nance and use of those systems. Sup
pose, for example, a company is al
leged to maintain its information 
systems in a fashion whereby crucial 
information is either not properly com
municated or never entered into the 
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system. If actions (or inaction) taken 
by decision-makers are based on flawed 
information and result in injury, then a 
court may reason the company should 
be held liable on the basis of what it 
ought to have known. Further, as infor
mation systems become indispensable, 
it is not unreasonable to conclude that 
a company might even be held liable 
for bad decisions or actions that could 

have been avoided had the company in
stalled an information system. 

Libel standards for inaccurate 
information 

For business persons who generate 
and pass information about critics, 
competitors, customers, and ex
employees, the recent u.s. Supreme 
Court case of Dun & Bradstreet vs. 

Tools 01 the Trade. 
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Greenmoss Builders, Inc. has added a 
new layer of unpredictability. In that 
case, involving an erroneous credit re
port on Greenmoss produced by Dun 
& Bradstreet, the court held: 

• Speech wil1 only be privileged 
(given special protection to promote 
vigorous debate) when it is of "public 
concern" (the court declined to clearly 
define this) . 

• When speech is not privileged, 
punitive damages may be awarded 
without a showing of actual malice. 

This ruling has greatly complicated li
bel standards by leaving many ques
tions unanswered. It also may result in 
increased liability for businesses. 

The potential significance of these 
cases may be concisely stated: Use (or 
misuse) of information and information 
technologies may result in increased 
corporate liability. Given the dearth of 
case laws and statutes, however, one 
can only speculate the scope and de
gree of potential liability. 

Planning ahead 
In the foreseeable future, the capac

ity of firms to use information and in
formation technology will continue to 
outpace the developments in informa
tion law. What can you and your corpo
ration do to decrease your legal risks 
during this time of uncertainty? The 
following general actions are suggested: 

• Be aware of potential legal risks re
sulting from your use of information 
and information systems; take the nec
essary steps to reduce or eliminate 
them. This process of assessing risks 
(such as who might be harmed, to what 
extent will they be harmed, and what 
are the cost consequences) and devel
oping risk-reducing strategies should 
begin before introducing a new infor
mation service. 

• Develop quality control standards 
for use of information and information 
systems. When developing internal 
standards (i.e., cross-checks and re
dundancies) it may be helpful, if not 
essential, to look to external sources. 

• Where outside standards exist
and in many cases they may not- it is 
important to independently evaluate 
them: Are the standards merely sug
gested guidelines from a private body, 
or do they have the force of law? Does 
the standard-setting body have the 
strength and credibility to stand behind 
its standards? Don' t assume that you 
may rely on outdated standards. 

• When developing contractual rela
tionships with customers, suppliers, 
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for the future. So no matter how 
big your disks get, your backup job 
doesn't have to get any bigger. Just 
push the button and go home. 

Try MegaTape once. You'll agree 
that anything else is just a big pain. 

Amlf(lb/e /II/(Ib/eIOp, 
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SVSGENDATALtd. 
I I MARKETING 

t. Data General ~::'~~II~t:WORLDWIDE 
SYSTEMS 

MV 8000, 9600 SERIES 
4MB, AMI-a, ATI-16 
6026 TAPE DRIVE 
IN STOCK/CALL 

MV 4000, 2MB, 6161 
1AC-lI,6125 
IN STOCK/CALL 

Ml600, 1 MB, 6026 
AlM-a, ALM-16 
BIB . . •.. . ..•. $3,800 

MEMORY 
ECLIPSE 256K 
NOVA 256K 
MV 400G-2MB 
MV10000-8MB 
MV800G-2MB 

CPU 

MV 8000, 9600 SERIES 
4MB .. . ....... ... .. . $8,250 

MV 4000 2MB IN STOCK-CALL 
MV 10000 4MB IN STOCK-CALL 
MI600, 1MB . . .•....... $2,000 

DISKS & TAPES 
6236 
6239 
6061 

6122 
6026 
6299 

CRT & PRINTERS 
6053 
D-2oo 
D-214 NEW 
D-215 NEW 
D-411 NEW 
D-461 NEW 

TP2 
LP 2 
8-300 
900 LPM 
4218 SIS 

COMM 
IAC-lI ATI-16 ALM-16 
IAC-16 ALM-a 4251 
AMI-8 

SPECIALS 
MV 10000 2MB . .. . . $2,250 
MV 10000 4MB . .. . . $7,450 
ATI-16 •• . . . .. .... . . $1,375 
AMI-8 ... . . ... .• . •. . $995 
6053-M CRT ••.. ... . $150 

MV BUS REPEATER $1 ,500 
4364S/S . . .. . .... .. $5,750 
4218 300LPM . . ... .. $1 ,850 
6026 S IS •.•. FROM $2,500 
00-460 . ........ .. .. $725 

END USER FlIIAICIIG SIIIIT AID ... TERM LEASIIIG 
PRICING SUBJECT TO CHANGE WITHOUT NonCE 
QUANTITY DISCOUNTS AVAILABLE ON ALL ITEMS 

ALL EQUIPMENT SOLD IS WARRANTED FOR 30 DAYS 
WE ALSO DISTRIBUTE IBII PC, XT, AT, COIIPAQ & PERIPHERALS 

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

, . 

Circle 65 on reader service card . 

COMPUPLAN INTERNATIONAL 
400 Centre Park Blvd., Suite 200 
DeSoto, Texas 75115 • (214) 228-0188 
Ralph Gallizzi 

* * * * * * * * * * * * * * 
~: A~i~d?e~~~tt~G : 
~ Chicago area 

Qj .... :-*--*-*-*-*-*-*-*--*-*-*-*-: ..... r ~ We Buy - Sell - Service 
""-' Data General ttl PC - XT _(:~~~:~::d~nd Parts 

Field Service o Dallas • Chicago 

~® ~------------P-----------~ ~ All DG Systems up to and Call with your configuration WI' including the MV 110000. for a free quote. 

Circle 9 on reader service card . 

and distributors, draft each contract to 
clearly and fairly allocate risks and 
responsibility. 

• Develop controls over marketing, 
sales, and promotional activities. Con
trols are important, because a firm 
may be held liable for statements by 
sales personnel or advertisements 
(for example, those that can't be sub
stantiated). 

• If something does go wrong, it is 
important to have in place a plan of ac
tion . Firms should implement proce
dures, for example, to notify customers 
or third parties of errors and to recall 
faulty information-based products. 

• Establish a reliable and complete 
system of record retention. Structure 
flow of information so the decision
making process is thoroughly docu
mented. This way, should the firm be 
involved in a legal dispute, managers 
may better defend your chosen course 
of action. 

• Reassess insurance coverage. Some 
traditional policies may not cover 
newer types of liability. If an insurance 
policy covers only service liability, and 
a judge regards an information service 
as a product, the firm may suffer grave 
consequences. 

• Consult with legal counsel prospec
tively. Overall, such legal advice is 
most cost-effective. Due to the impreci
sion of legal rules, principles, and poli
cies, however, don't expect "black and 
white" answers; aim for genera l legal 
guidelines. 

Because law and society are inter
mixed, the development of information 
law will most likely reflect prevailing 
values. Therefore, when planning for 
the future, consider the many eco
nomic, political, and social implications 
of using information and information 
technologies. Although something may 
be lawful today, because the legal sys
tem has yet to react, it could be illegal 
tomorrow. Your challenge will be to 
plan accordingly. Users of information 
and information systems as competitive 
weapons are in the difficult position of 
having to develop business strategies 
for the 21st century within a 19th cen
tury legal system. 6. 

Peter Marx is the chairman of The Marx Grollp 
in Wellesley, MA . He also serves as legal cO/l/lsel 
to NADGUG . Condensed with permission from a 
copyrighted article that appeared ill the Spring 
1987 issue (vol lime 2, number 4) of Information 
Managemellt Review. Copyright © 1987, Aspen 
Pllblishers, Inc., Rockville, MD 20850. 
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PERIPHERAL VISIONS 
Providing the right 
printers for users 
takes planning-and 
luck 
by Frank Perry 
Special to Focus 

The Rhode Island Department of 
Transportation (RIDOT) has had a com
puter system for the past 23 years, but 
it wasn't until 1980 that we moved from 
a small system used to support our en
gineering operations to a large-scale 
transaction processing system for 
motor vehicle registrations. 

This was our introduction both to 
Data General and to the "real world" of 
data processing. Prior to this, the only 
peripherals we had to worry about 
were a card reader and a simple line 
printer. The engineers had always been 
content to fill out forms and get back 
large, green-striped listings, as long as 
they didn't have to do those long te
dious calculations by hand. 

Then we got into general data pro
cessing. Suddenly, we were printing for 
80 or more hours per week. Our first 
big print job actually took three 
weeks- six days a week, 18 hours a 
day. It was time to start thinking about 
line printers and special forms . Instead 
of two types of paper, we now had 
three sizes that came in one, two, four, 
and six parts, as well as special forms. 

Now we have four MV systems in our 
shop, with more than 300 terminals of 
various types, 100 printers, four large 
line printers, and a few special applica
tion devices. To give you an idea of 
how quickly our needs have grown and 
changed, consider the following: 

• Our motor vehicle registration sys
tem has eight remote locations, and 
processes 125,000 on-line transactions 
per month. It also processes another 
100,000 batch transactions per month 
and handles 60,000 remote inquiries 
from police departments across the 
country. This system has a data base 
consisting of 1.5 to 2 million 256-byte 
records . 

FOCLIS 

• We are in the process of installing a 
driver's license and records system that 
will approximate the size of the motor 
vehicle system. 

• We provide office automation appli
cations (mostly word processing and 
spreadsheet) to the 1,350 employees in 
the department. We also have a series 
of specially tailored programs for many 
of the general applications found in a 
governmental agency. 

• We still support the technical appli
cations of our planning, deSign, and 
engineering staff. This includes every
thing from geometry calculations, 
quantity calculations, and estimations 
to air quality analysis and noise analy
sis for the airport. 

• Our applications development staff 
includes 12 programmers who support 
program development in a variety of 
languages, as well as testing, docu
mentation, and backup. 

Looking back on the last seven years 
of dramatic growth, I can assure you 
that if there was a mistake to be made, 
we probably made it. Our approach to 
growth was somewhat conservative, be
cause we weren't in a position to be 
trailblazers. Even so, I often felt the 
sharp point of that "leading edge." 

In our agency, we operate on a fiscal 
year basis, with the preparation of the 
next year's budget beginning at the start 
of the current year. This calls for a bit 
of crystal-balling, and I have yet to get 
it right. It seems that every item I put 
into next year's budget needs to be 
done this year. 

Our conservative approach led us to 
use a single vendor, buying all of our 
hardware and maintenance from DG. 
This worked well for the first few years, 
but then we found ourselves making 
our needs fit the available hardware . 
We also became a little more sophisti
cated as users, noticing some of the 
gaps in our needs and finding ways to 
fill them. 

Therefore, we had to learn about at
taching peripheral devices to our DC 
systems and making them work. First, 
we noticed that some of our equipment 
was expensive to run. Then we realized 
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that, although the equipment was very 
good, we were misusing it, specifically 
underusing it. Case in point: When we 
started, we installed DC TP-2 printers in 
our motor vehicle locations for printing 
registration certificates. These worked 
very well, but printing 300 lines per 
hour, eight hours per day, isn't much of 
a workload, and the maintenance cost 
began to outstrip their value to us. 

When small printers capable of doing 
the same job became available in the 
$300 price range, it was time to switch. 
These printers cost less than the annual 
cost of maintaining the older ones. 

This illustrates how important it is to 
search the market for equipment that 
meets your needs the least expensive 
way. You have to consider all the costs, 
not just capital cost. These new 
printers are so economical that I can re
place them on an annual basis and still 
spend less than with the old system. 
As a matter of fact, we aren't putting 
them on a maintenance contract; in
stead, we stock a few spares as another 
cost-cutting measure. 

We now use this approach for all of 
our peripheral purchases, but it is 
going to take us a while before we can 
overcome all of our previous bad starts. 

Since we aren't particularly sophisti
cated when it comes to hardware, com
patibility is a big issue. When we got 
our first bunch of small printers, they 
wouldn' t work. They needed an addi
tional board in order to use the XONI 

XOFF protocol. Although the problem 
was resolved at a minor cost, the delay 
in installing them was substantial, as 
was the troubleshooting involved. 

DC doesn't make most of their pe
ripherals, but instead buys them from 
other manufacturers, sometimes with 
custom modifications. Buying directly 
from the manufacturers can save you 
money, but you have to make sure the 
products will work. We now always try 
to buy one unit to make sure it will 
work before we commit to a big pur
chase order- or even better, we get an 
on-site demo. 

Meeting users' needs is crucial. We 
developed an OCR application to reduce 
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• Do I have enough 
memory? 

• Ism, cache adequate? 

• What's m, response 
tilDe? 

• What's m, bottleneck: 
CPU. memory or disk? 
:PERFMGR can help you find 
the answers to these and other 
questions about your AOS/ VS 
configuration. 
Includes a logging facility with 
report generator, real-time 
screen monitor, file structure 
analyzer and performance 
analysis tutorial. 

AOS/vS :PERFMGR $399 
10 DAY TRIAL COPY FREE! 

:SYSI1GB 
Software for System Managers 
A Division 01 B.J. Inc. 

109 Mmna Street, SUite 215 
San FrancISco, CA 94105 (415)550-1 454 
TELEX: 296544 BJ INC SFO UR 

Cirele 67 on reader service card. 

PCIVS'· 
Po pTe rm'J 
200 ... the Rational 
approach to personal computing 

From the experts in 
LANs and micro-mini integration 

Rational 
Data 
Systems 
5725 Paradise Dr. Corte Madera, CA 94925 
415/924-0840 

Cirel 58 on reader ervice card. 
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our data entry needs and speed up the 
processing of registration renewals. But 
when we put it into use, we couldn't 
get sufficient print quality. After trying 
everything, we found that we were 
operating our printer beyond its rated 
capacity, and it was unable to produce 
the level of quality we needed, no 
matter what we adjusted . 

Since the DC line printer is from 
Dataproducts, we talked to them. The 
final solution was the purchase of a 
Dataproducts BP2000 line printer (2,000 
lines per minute), which has a much 
higher rated capacity and was capable 
of the quality levels required. While 
this applications problem involved a 
combination of forms, printer hard
ware, and scanning hardware, it illus
trates the hazard of assuming that exist
ing hardware will do the job. The B600 
does quite well in an OCR application on 
standard forms, but when combined 
with our speCial mailer form, it just 
couldn't cut it. 

We have also found it necessary to 
work with the end-users on a continu
ing basis to make sure that the hard
ware is still appropriate for their in
tended use. Intended uses have a way 
of changing as they are implemented, 
and a piece of hardware that may have 
been appropriate originally may not be 
appropriate when the user gets going. 

This point became clear to me re
cently when one of my relatives asked 
me a question about some correspon
dence he had received from RJDOT. I was 
shocked to see how our system was 
being used. I wasn't shocked at how the 
end-users had solved their problem, 
but rather that we didn't even know 
such a problem existed . 

Because their letter-quality printers 
don't have dual-bin sheetfeeders, they 
were typing only the first page (which 
contained the changeable information) 
and using the copy machine to do the 
following pages. The difference was 
quite noticeable, and it defeated our 
efforts to make the document look 
good. This was a practical solution by 
the users to a real problem. However, it 
was our fault for not maintaining close 
enough contact with the users to find 
that their needs had changed. We had 
evidently so overpowered some of our 
users that they didn't come to us with 
problems, but developed their own 
workarounds instead. The users 
weren't aware that a dual-bin sheet
feeder existed, or that our word pro
cessor would support it. 

We also learned the hard way that ap-
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plying a strictly analytical approach to 
determining what hardware a user 
should have isn't always the best ap
proach. Often, satisfying the users' 
perception of a need is more important 
than meeting what we determine to be 
the actual need. When users feel short
changed in hardware, they shy away 
from the system and look for alter
native ways to solve the problem. 

We tended to ignore our users' re
quests for laser printers, because we 
didn't feel they had a real need for 
them. We feared the higher operating 
costs, but when we factor in the addi
tional sheetfeeders and acoustical cabi
nets we are investing in now, I'm no 
longer sure the laser printers wouldn't 
have been justified on a <;ost basis. 

On the other hand, we have to be 
concerned about our ability to support 
these devices . My staff is stretched 
pretty thin, and we are kept busy 
enough installing the standard equip
ment we have on order without install
ing new types of devices . Last month, 
a large manufacturer of laser printers 
held a demonstration, and I won a 
month of free use of a large, produc
tion laser printer. I haven't been able to 
take advantage of it yet because it will 
require space, supplies, and temporary 
adjustments to some of our programs. 
Also, we will have to duplicate produc
tion on many reports because the mate
rial from the new machine won't fit into 
our existing formats . Talk about an em
barrassment of riches. How do you 
think I felt when I had to refuse the 
free use of a $60,000 machine? 

I've been concentrating on the prob
lems we have had as we expanded our 
applications, but it hasn't been all bad . 
I've had the opportunity to look at 
some exciting equipment and partici
pate in some advanced applications 
design. 

Our work with other users has made 
me look at some of their problems and 
give them credit for the ability to define 
their needs. I'm more willing to look 
ahead with my peripherals acquisition 
program and maybe overbuy at present 
in anticipation of future growth . This 
may eliminate the problem of upgrad
ing hardware that hasn't outlived its 
usefulness . ~ 

Frank Perry is the chief of data operatiolls for the 
Rhode Island Department of Transportation . He 
can be reached at the Rhode Island Departmellt of 
Trallspartation , 338 State Office Bldg. , Provi
dence, RI 02903; 4011277-2558. 
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The Data Analysis Tool You Won't Outgrow. 

Warehouse Inventory Report - 16JAN87 

Quantity Quantity Projected 
on Hand on Order Reorder Date 

For details, send 
us your name and 
address. Or call a 
Software Sales 
Representative today. 

The SAS System. 
It's the most 
widely installed 
tool for data 
analysis among 
VMS users* •.• 
And more. 

I f your job demands a 
powerful data analysis tool, 
the SAS® System is your 

solution. The SAS System gives 
you ready-to-use procedures 
for performing every kind of 
analysis-from simple descrip
tive statistics to advanced 
regression, analysis of variance, 
discriminant analysis, cluster
ing, scoring, and more. 

And as your needs grow, 
the SAS System grows with 
you. All the tools you need for 
color graphics, forecasting, 
modeling, '\vhat if" analysis, 
project management, optimiza
tion, and quality control are 
available in the SAS System. 
You choose the products you 

1A'1 
SAS Institute Inc. 
Box 8000 0 SAS Circle 
Cary. NC 27511·8000 
(919) 467·8000 

® Fax (919) 469·3737 

The SAS System reads data 
in any structure from any kind 
of file. You can create new 
variables, modify old ones, com
bine files, detect errors, and 
accumulate totals. Once your 
analysis is complete, you can 
report your results in lists, 
tables, charts, or plots. 

• Computer Intelligence. January 1986. 

need, and enjoy the 
same easy-to-use 
language and 
syntax in each. Plus, 
you can use the 
same software on 
your personal 
computer. 

Tho SAS Sy.tom runs on chese minicomputer.: Digital Equipment 
Corp. VAX'" 8""" and 11/7"" series under VMS:" and MicroVAX II '" 
under MicroVMS'". Prime Computer. Inc. Prime 50 series under 
PRIMOS- ; and Data General Corp. ECLIPSE- MV series under 
AOSNS. The SAS System also runs on IB M 370 130""143",, and 
compatible machines under OS. eMS. o OSNSE. SSX. and ICCF; 

L 1 - - -- -- _ t ion 
TOts ReJe ----_ Rate 
eSted ---- - - __ Ctec1 Lo ------ __ _ 

IBM XT1370 and AT1370 under VMIPC; and IBM PC XT and 
PC AT under PC OOS. Not all products are available ror all 
operating systems. 

SAS is the registered trademark or SAS Institute Inc .• Cary. NC. 
USA. Copyright 0 1986 by SAS Institute Inc. Printed in the USA. 

See Us In Booth #26 
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"TRIM financial and management software gives you the 
impossible: rich functionality and ease of use." 

Ray Sims, President, Integrated Computer Systems 

It's hard to combine the two? 

You bet it is. As you well know, 
software that does a lot of things 
well is usually hard to operate, 
and vice versa. The exciting thing 
about TRIM is that it gives you 
both without compromises. 

What do you mean by "rich 
functionality"? 

TRIM, which stands for "Thtal 
Resource Information Manage
ment," has the widest range 
of software applications and 
capability available on the DG sys
tem. The software was designed to 
meet the demanding needs of com
panies with multi-faceted fmancial 
structures. There are twelve fully 
integrated modules that cover 
a range from financial and per-
onnel information to specIal 

requirements such as vehicle and 
equipment management. Features 
like mteractive entry and editing 
prevents errors and real-time pro
ce sing and updating, to proVide 
timely and accurate mformation. 
This all translates to improved 
decision making in a business. 

And it's easy to use? 

We can install and have it running 
in six hours. With our formatted 
creens, HELP and SEARCH func

tions, the average operator can get 
up to speed in no time at all. As 

TRIM does 
a lot of 
things well, 
and is easy 
to use. 

a result, DP departments find that 
they can get more out of their 
equipment and people without 
added expense. That's a tribute not 
only to the design of the software, 
but also to the quality of the sup
port we provide. 

'leU us about your support 
services. 

Right. A couple of things are 
important to remember here. First 
of all, since we are the authors of 
the software, we can customize a 
program with ease. Many pack
ages marketed today are not 
supported by the original authors, 
making changes to the programs 

TRIM Software Modules 

General ledger 
Accounts payable 
Accounts receivable 
Investment management 
Payroll 
Personnel/human 

resource management 
Vehicle/equipment 

management 
Inventory management 
Purchase order 
Sales processing 
Fixed assets 
Project management 

The 
software 
takes 
advantage 
of OG's 
32-bit 
architecture. 

difficult and expensive. Second, 
we have been a DG VAR for over 13 
years. We know the hardware, how 
it works, its capabilities. Usually, 
any problems that arise can be 
handled withjust a phone call. 
Last but not least, we have been in 
the business a long time, which 
gives the customer assurance that 
we'll be there when we're needed. 

Anything else we should know 
aboutTRlM? 

When we set out to develoJ2 TRIM, 
we wanted to create as perfect a 
product as possible. Tliats why 
seventy percent of the design came 
directly from input we sought from 
our users. We're also the only sys
tem around to take full advantage 
of the architecture ofDG's 32 bit 
MV family of machines. In addi
tion, TRIM is written in ANSI 
COBOL, utilizing structured cod
ing principles and extensive copy 
facilities. We're talking real power 
and flexibility. 

Seeing is believing. Can you 
arrange a demonstration? 

Just give us a call on our toll-free 
number. We can either set up a 
demo over phone lines or in per
son in your office. You really do 
have to see TRIM work to appre
ciate the power and potential of 
the system. 

You can 
get more 
outofyour 
equipment 
and people 
at no added 
expense. 

See us at NADGUG's Conference 87 Booth #47 

Integrated Computer Systems 
2400 Lakeside Blvd. 
Richardson, TX 75081 

1-800-445-2407 
214-783-9400 

Circle 40 on reader service card . 



Focus ON: DISK MIRRORING 

MIRROR~flOflflIM 

Taking the mystery 
out of the new disk 
mirroring facility 
by Tom Gutnick 
Special to Focus 

Evolutionary changes to the product 
line have made Data General systems 
increasingly reliable and available for 
users . Features such as dyadic pro
cessors and dual-ported disks now pro
vide redundancy to minimize the sys
tem disruption that used to be the 
normal result of hardware problems. 

Recently, I had the opportunity to ex
periment with the new disk mirroring 
feature introduced in AOSNS rev 7.50. 
As I tried to come up with various 
ways of outsmarting the system 
("Surely the developers didn't think 
of. .. "), it turned out I was the one 
outsmarted. The implementation is well 
thought-out and cleanly anticipates 
everything I could come up with . Al
though the use of mirroring is docu
mented (in the How to Generate and Run 
Your AOSIVS System manual, 93-243-7), 
there's a lot of information to be di
gested. This article is a quick summary 
of how mirroring works . 

Why mirroring? 
When I was a system manager plan

ning system backup procedures, I felt 
that there was no such thing as too 
much paranoia. I would have loved 
mirroring. The primary benefit of disk 
mirroring is to protect vital and highly 
volatile data against loss caused by a 
disk head crash. With mirroring, two 
identical copies of a Logical Disk Unit 
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(LOU) are maintained; if one copy is de
stroyed because of hardware problems, 
the other copy remains available. 

Another benefit of mirroring is the 
ability to run PCOPY or MSCOPY against 
an active LOU by removing one of the 
mirror images. 

What you need 
Disk mirroring was introduced in 

AOSNS rev 7.50, so if you're still loiter
ing around rev 6, you now have a good 
reason to upgrade your system. 

In this implementation of mirroring, 
most of the actual work is done by the 
Argus disk (354 MB or 592 MB) control
ler. So in order to mirror any disk, an 
add-on drive on the same controller is 
necessary. The standard installation of 
two drives on one controller does the 
job-no special cables, installation, or 
hardware components are needed to 
use mirroring. (Other disk drives are 
not currently supported for mirroring.) 

Did you know that your Argus disk 
drive controllers are microcoded? 
Thanks to the microcode, Data General 
has been able to more easily implement 
new features, such as the incremental 
backup capabilities of MSCOPY. To run 
mirroring, you need Argus microcode 
rev 7.06 or later. Your local field engi
neer can run something called the Pe
ripheral Microcode Installer (PMI) to 
bring your system up to snuff. 

Getting started 
The first step to set up mirroring is to 

let the system know that an LDU is to be 
mirrored with the disk formatter, 
DFMTR. (You can do this with the partial 
formatter-the full format is not re
quired .) Note that both disks must be 
identical in terms of bit-map position, 

re-map area size, diagnostic area size, 
etc. When prompted for the disk unit 
name, give the names of both drives 
that will constitute the "mirror": 

DISK UNIT NAME: DPJO!DPJ1 

The LOU name must be the same for 
both disks, but the LOU unique ID must 
be different. 

Booting it 
Let's assume that you've decided to 

mirror the system disk on an existing 
system. (Mirroring other disks is also 
straightforward.) After you've run the 
partial formatter, you will boot the sys
tem. As AOSNS is booting, you'll get a 
couple of warnings that the master LOU 
mirror isn't synchronized. This is be
cause the two disks that are supposed 
to make up the mirror don't match yet. 
In our example, the system will come 
up using DP)O as the system disk; mir
roring is not taking place yet. 

Establishing the mirror 
From the CLI, issue the command: 

MIRROR/SYNC : DPJ1 

This tells the system to establish a mir
ror between drives DP)O and DP)1. (If you 
get an error message "Controller does 
not support mirroring," you're either 
not on an Argus disk drive, or you 
haven't installed the proper Argus mi
crocode.) Since the drives aren't yet 
synchronized, the controller will now 
start copying sectors from drive 0 to 
drive 1 until both drives are mirror im
ages. (You can see this happen by 
watching the cylinder number display 
on the drives.) 

The synchronization process is es
sentially a background operation. You 
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can unleash your users now because 
the system can handle normal uo re
quests concurrently with synchroniza
tion, or you can make them wait. (You 
could have used the command MIRROR! 
SYNClWAIT ... , which doesn't return until 
synchronization is complete.) This pro
cess of synchronization will take a 
while, depending on how full the disk 
is and whether users are working on 
the system at the same time. On my 
Eclipse MVI7800 with a 354 MB drive 
about 50 percent full, it takes more 
than an hour. 

When synchronization is complete, 
you'll get a message at the master con
sole. At this point, normal mirroring 
will occur; any disk output requests are 
written to both disks. Fortunately, this 
is done by the controller, so AOSNS only 
concerns itself with the normal, single 
uo requests . However, AOSN S doesn't 
see the write operation as complete un
til the controller has updated both 
disks (which means waiting on seek 
time and rotational latency on both 
drives), so performance on write opera
tions is likely to degrade a little. 

On the other hand, when AOSNS 
makes a read request, it doesn't really 
make any difference what drive is used, 
since they are supposed to be identical. 
The controller can divide the read re
quests between both drives, trying to 
optimize head movement, etc. As a re
sult, performance on read requests can 
be somewhat enhanced. 

Let's assume that you take the system 
down now. Both drives are fully syn
chronized, so it establishes the mirror 
right away the next time you bring the 
system up. (Again, you can see this by 
looking at the cylinder number display.) 
No special action is needed. 

If you had run emergency shutdown 
(ESO) for some reason, your drives 
would remain synchronized in this case 
also. 

What about other disks? 
For disks other than the system disk, 

you still have to tell OFMTR that there 
are two disks involved. (When you 
speCify something like OP]2!OP]3, the for
matter is ORing the bad block tables 
together.) 

If the disks are synchronized, the 
command is something like: 

INITIALIZE DPJ2! DPJ3 

If you try this and they're not syn
chronized, you'll get an error message. 
So do this: 

INITIALIZEINOMIRROR DPJ2 

(assuming that drive 2 is the preferred 
image) 
MIRROR/SYNC Idu name DPJ3 

and several hours later, everything 
should be just peachy. 

Breaking the mirror 
No, you don't get seven years of bad 

luck for breaking this mirror. In my 
testing, I simply powered off driveO. A 

process that was reading from the disk 
hung for a little while until the request 
timed out. Then the system generated a 
message to the console indicating that 
one image had been removed, and we 
were now running unmirrored. My 
process picked up where it left off, and 
aside from the delay, the whole affair 
was transparent. (With a head crash or 
other major problem, there would have 

Hanson's where the action is f(J 
There'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 
ource 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 ho t 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 
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been an immediate error return, instead 
of waiting on a time-out.) Everything 
continued running against drive1. 

If you take the system down and 
then bring it back up, the system is 
smart enough to realize that 1) the 
disks are out of synch, and 2) drivel , 
rather than driveO, is now the "pre
ferred image," so the system boots 
from drive1. Once up, issue a MIRROR! 

SYNC : DP}O command to reestablish 
synchronization. 

You can also break the mirror inten
tionally for backup purposes. For ex
ample, you might leave one disk in use 
while running PCOPY or MSCOPY against 
the other disk . It would be nice if there 
was a MIRRORIREMOVE command, but 
this would leave the removed disk in a 
potentially inconsistent state. The two 

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 
Han on. 

~ 
? 
Data General's Only 
Single-Source Second Source. 

Focus 

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

DATA SYSTEMS INC 

Circle 36 on reader ervice card . 

ways you can break the mirror are to 
power off one drive (you'll need to run 
FlXUP on it before you can back it up), 
or release the entire mirrored LOU (just 
use the standard RELEASE command un
less of course it's the system disk) and 
then I ITIALIZFJNOMIRROR the disk that 
you want to keep running with . Once 
your backup is complete, you'll need to 
reestablish synchronizatior.. 

Keeping track of things 
The MIRRORJNFO utility will tell you 

what LDUs are currently being mirrored 
on your system and whether syn
chronization is complete or in progress. 

Performance issues 
DISCO will show a line of statistics for 

one of the units being mirrored; for the 
other unit, it will just indicate that it's a 
mirror. DISCO will accurately show you 
the disk service and response times. 
Since AOSNS just measures the lime 
from when it passes an VO request to 
the disk controller until the request 
completes, AOSNS doesn't need to 
worry about whether or not mirroring 
is taking place. However, you won't be 
able to see how the controller is split
ting read requests between drives be
cause this is handled by the controller, 
and AOSNS knows nothing about it. 

My inclination is to think twice be
fore mirroring the system disk in most 
situations. If all the updating of page 
and swap files (and INFOS.VM and EXEC's 
queues and a lot of IPC files) is mir
rored, it could be detrimental to perfor
mance. But then again, the system disk 
shouldn't be where your volatile user 
files reside anyway. 

As a general rule, mirroring will 
probably hurt performance slightly 
when most of the disk 1/0 involves 
write requests, but it should help per
formance somewhat when read re
quests predominate. However, I haven't 
done any timing tests yet. 

Disk mirroring is available today, and 
it works. You don't need any exotic 
hardware or software to use it. If you 
are concerned about the safety of vola
tile data, this may be just what you are 
looking for. 6. 

Tom Gutnick is a regional systems engilleering 
consultant in Data General's Washingtoll , D.C. , 
commercial brand!. He specializes in issues 
relating to system performance alld security. For 
several years, he was the editor of the AOS & 
AOSIVS Special Interest Group newsleller. He 
can be reached at 7031827-9600. 
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DATA BASE DICTIONARY 
The hardest thing 
about buying a 4GU 
DBMS is mastering 
the terminology 
by Sue Dintelman 
Special to Focus 

If you are looking for software to 
help you get control of your informa
tion processing needs-whether it's to 
develop a major new application or to 
clean up some of the backlog of smaller 
applications-you may be puzzled by 
the options facing you. All software 
packages today seem to be user
friendly, 4GL relational systems using 
artificial intelligence techniques. Buzz
words abound, and because many of 
the concepts are new, some of these 
popular terms are overused-and occa
sionally misused . This article is in
tended to define some of the terms that 
describe features of 4GLS and data base 
management systems. 

An application generator allows the fast 
development of new applications, and 
can be considered the "fourth" genera
tion of communication with computers. 
Originally, all programs were developed 
using machine code. The second gener
ation of computing was done using as
sembler language, which allowed 
operations and storage locations to be 
given names. The third-generation lan
guages, called "high-level" languages, 
used single statements to represent sev
eral machine language instructions. A 
programmer could use a statement like: 
PAY = HOURS X WAGE, instead of moving 
values from storage locations to accu
mulators. Each of these advances 
brought improvements for producing 
applications. One measure of a fourth
generation tool is that it should im
prove productivity by at least a factor 
of ten compared to similar development 
done with COBOL or PUt. 

The user interface to an application 
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generator is sometimes called a fourth
generation language. Almost all new soft
ware packages are labeled 4GL, so the 
term itself isn't that useful. A 4GL could 
be anything from a full-function lan
guage that can be used to produce any 
application, to a simple query language 
used for retrieving data from lNFOS 

files. What all these software packages 
have in common is that they are pro
ductivity tools. That is, they are in
tended to make the implementation of 
an application, or part of an applica
tion, easier and faster than writing it in 
a third-generation language. 

Most fourth-generation tools provide 
one or more of the following features: 
• data base definition 
• query facility 
• screen painter 
• report generator 
• office automation tools such as elec
tronic mail and text manipulation 
• decision support software such as 
spreadsheet manipulation and financial 
analysis 
• graphics. 

The heart of any fourth-generation 
tool is the data base system. The purpose 
of a data base system is to maintain in
formation and to make that information 
available on demand. All data base sys
tems must provide some mechanism 
for users to keep track of entities (e.g., 
customers, orders, books) and relation
ships (e.g., which customers made 
what orders, which publishers publish 
what books). One of the major differ
ences among data base systems is how 
they represent entities and relation
ships, or what data model they use. 
The three basic data models are hierar
chical, network, and relational. 

Systems that use the hierarchical and 
network models of data are generally 
older and have an interface intended 
for programmers rather than end-users. 
The development of the relational 
model, based on the mathematical the
ory of sets and relations, revolutionized 
the data base field. Almost all of the 
data base systems developed recently 

are relational, and even most nonrela
tiona] systems now provide some type 
of relational interface for users . 

The relational model of data is so im
portant because it uses simple tables 
(with rows and columns) to represent 
both entities and relationships. This 
simple concept allows the development 
of new interfaces for use by non
programmers and greatly increases the 
availability of data base tools. The user 
of a relational system can use single 
operators to generate new tables from 
existing ones, where operations in 
other systems were record-at-a-time 
oriented and much more complex. For 
example, if you were using a record
at-a-time interface to find all of the 
customers in a file who are from Cali
fornia, you would need statements to 
initialize the search, some type of loop 
statement to step through each record, 
a conditional statement to test whether 
a particular record met the criteria, and 
action statements for success and fail
ure of the condition. A relational 
operation to find the same set of cus
tomers is: 

SELECT customer-name 
FROM customers 
WHERE state = "California" 

There may be variations in how the 
actual query is made, but the result will 
be obtained using one operation. 

A data base system provides facilities 
for data definition, data access, and 
data presentation. The data definition fa
cilities provide a way to define new 
files (the tables in a relational system) 
and the fields in the files . Such things 
as data type (will the field contain a 
number, date, or text), default labels 
(hourly wage), and consistency con
straints (wage is between $3.75 and 
$25.00) are specified. If all of this infor
mation is collected in a data dictionanj, it 
can be used by the other components 
of the system, so that it is not neces
sary, for example, to respecify a con
straint when building a data entry 
form, or decide on a heading for a re-
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port. A data base administrator (DBA) is a 
person or committee charged with 
managing the design and implementa
tion of a data base. 

The data access facilities of a data base 
system locate and retrieve some subset 
of the data base and often include ini
tial data entry and update operations. 
The data presentation facilities of a data 
base system may include a report writer 
to format printed reports or graphics 
capabilities to produce graphs, bar 
charts, or other visual representations 
of data. 

The interface to these facilities may 
be command-driven or menu- and forms
driven. Some systems are even starting 
to provide natural language interfaces 
that allow users to phrase their re
quests in free-format "natural" sen
tences. End-users without data pro
cessing experience usually find that it's 
easier to learn and use an interface in 
which they choose from menus and fiU 
in forms. However, a command-driven 
interface, although more difficult to 
learn and use, can provide more func
tionality than a menu- and forms
driven interface. 

SQL is probably the best-known of the 
command-driven data base languages. 
Originally developed at the IBM Re
search Laboratory and now commer
cially available from IBM and a number 
of other vendors, it has become widely 
used. The American National Stan
dards Database Committee has released 
a proposed standard for SQL, making it 
one of the first standards in the rela
tional data base area. The SELECT state
ment above is an example of an SQL 
data access statement. 

There are basically three types of 
users who are supported by data base 
facilities: users with ad hoc requests, 
users who need parameterized access (in 
which only pre-specified operations 
may be done), and programmers. For ex
ample, order entry clerks may have 
only one type of interaction with the 
data base: filling in new orders. They 
need parameterized access . Managers, 
on the other hand, may want to know 
about orders that are not filled as of to
day, or orders that included a certain 
item. As an ad hoc user, they don't 
know specifically what information wiU 
be required tomorrow, and they need 
to have the flexibility to develop new 
queries and reports as required. 

The type of facility used by end
users for ad hoc access to a data base is 
usually nonprocedural. This means that 
the user specifies what is wanted, rather 
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than how to get what is wanted. This is 
like telling a cab driver to take you to 
the airport and letting him choose how 
to get there . And like giving a cab 
driver complete freedom to choose the 
route, one of the dangers of non
procedural languages is that it is pos
sible to make requests that are very ex
pensive to process. It's useful to have 
some type of feedback process in non
procedural languages that tells a user 
about the cost or consequence of a 
request. 

No matter how powerful a non
procedural language is, there will al
ways be a certain number of complex 
queries, consistency constraints, and 
reports that require a procedural lan
guage to specify. Procedural languages 
are almost always directed toward pro
grammers rather than end-users, and 
they allow the programmer to specify 
the exact steps to be taken for data base 
access or presentation. Most full
function 4GL tools provide both non
procedural and procedural languages 
for application generation. 

In conclusion, it's important to re
member that the key issue is not what 
words the advertising copy uses to de
scribe a product, but whether it wiU 
satisfy your needs. You must analyze 
your needs and survey the available 
products with these needs in mind . 
Some important things to consider 
when choosing a productivity tool are: 

1. What jobs do you want to do? WiU 
the tool be used for commercial or sci
entific computing? WiU it be used for 
batch processing or on-line operations? 
Will the applications be pre-specified 
(Le., a few particular jobs), or will 
there be ad hoc, dynamically changing 
processing? 

2. Who will be doing the jobs- end
users or data processing professionals? 

3. What other software does the tool 
need to interface with office automation 
packages or existing data base systems? 

When considering your needs, there 
is probably not going to be a single 
package available that will satisfy all of 
your application development needs. 
The key to successful application im
plementation is the selection of the cor
rect tool for the job at hand . If you have 
a wide variety of jobs, this may mean 
having more than one productivity tool 
available. !1 

Sue Dintelman works for DMS Systems, Inc. 
She call be reached at 1111 Brickyard Rd., Salt 
Lake City, UT 84106; 8011484-3333. 
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Comparing the 
features of major 
products 
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Perhaps only a DP professional can 
truly understand the challenge of man
aging a growing, evolving data base. It's 
not just a matter of storing data for re
trieval later. The data base admin
istrator also has to be concerned with 
controlling access to the data, ensuring 
its integrity and security, alIowing for 
new types of information, and
always- responding to one-of-a-kind 
requests for information. ("Why can't I 
get this report by tomorrow? I know 
you have the data!) 

Considering the magnitude of the 
challenge, it's no surprise that a variety 
of products are being marketed to make 
data base management faster, easier, 
and more productive. Each has its own 
set of strengths-but it's up to the 
buyer to determine which would 
best suit the needs of a particular 
installation. 

Another chalIenge for prospective 
buyers is to consider all aspects of com
peting products as they make their de
cisions. The information on the follow
ing pages concentrates on the features 
of the products- not on performance 
or subjective criteria that are impor
tant, but impossible to measure. Figure 
1 is a list of some of these "other" 
considerations. 

The information that follows is based 
on a questionnaire devised by Jim 
Phillips, director of Information Ser
vices for the Health and Tennis Corpo
ration of America. Focus sent a mailing 
to more than ISO companies advising 
them of our "Data Base Challenge" 
project and inviting them to contact the 
editors if they wished to participate. 
The Focus staff mailed the six-page 
questionnaire to 16 venoors known to 
have data base management products. 
By deadline, 11 of the companies had 
returned completed questionnaires. 

In addition to the questionnaire, 
Focus also sent out a IS-page "scenario" 
describing a fictitious company- World 
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Wide Temporary Technical Employment 
Exchange-and its data base manage
ment problem along with record lay
outs and screen and report formats. 
Seven companies responded by dead
line with coded examples of how their 
products could be used to solve the 
scenario problem. (The seven were: 3CI, 

Cognos, Commercial Data Systems, 
Computer Representatives Inc., DMS 
Systems, Exact Systems and Program
ming, Threshold, and Williams Auto
mated Management Services. The solu
tions ranged from a few pages of 
description and a few printed reports 
to a bound volume of more than 100 
pages describing the solution and how 
it was developed. Copies of both the 

Figure 1: Subjective factors to consider 

A. Relative ease of installation and 
maintenance 

B. Data base administration 
• Ease of data base definition, modi

fication, and generation 
• Ease and speed of file reorganization 
• Readability of the DDL 

C. Evaluate the degree of program/data 
independence: 

• As elements are added, changed, or 
deleted 

• As files and data bases are linked 
• To what extent are data relation

ships embedded in program code? 
• Is stored element format indepen

dent of program code? 
D. Application development 

• Relative system efficiency for screen 
development interactive query, etc. 

• Readability of the source code 
produced by the report generator 

E. General ease of use 
• Skill level required for application 

programming 
• Skill level required for end-user 

query 
• How much like English is the syn

tax for procedural programming 
and queries? 

• Similarity of the package's human 
interface to DC'S CEO standards. 
How well-integrated are the tools? 

• Is there a strong screen-oriented 

- --- • -r- ,..--- . --- --- - :=: : ---= : 
~ -- --:!f!!!!!!!!!!!!: - ~ -

-
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questionnaire and the scenario are 
available by writing Focus.) 

This process is fairly typical of the 
preliminaries a company should go 
through while deciding on the tools it 
will use to help meet the challenge of 
data base management. The remaining 
step is to actually get some hands-on 
experience with the products. 

Conference 87 offers an unprece
dented opportunity for users to see 
these products in action. A Data Base 
Roundtable is scheduled at the confer
ence, and many of the vendors will be 
demonstrating their products. In fact, 
several will demonstrate the systems 
they developed for the scenario men
tioned above. 

editor integrated into the product? 
F. Appearance, readability, and com

pleteness of documentation 
• Are materials available for the fol

lowing levels: general overview, ap
plication design tutorials, end-user 
tutorials, technical documentation 
for data base design, technical refer
ence guide, or pocket programmers 
guide? 

• Is there a good index for aU 
materials? 

• Are realistic, well-coded examples 
provided? 

• Are command and keyword sum
maries provided? 

• Is good, complete on-line help 
provided? 

• How are training cou.rses and con
sulting organized, and at what 
level? CBI, video, in-person, self
paced independent study? 

• Is there a formal user group? 
• How available is technical support 

(phone-in, on-site, hours)? 
• How many sites have instaUed this 

product? 
• How long has it been on the 

market? 
• How long has it been available on 

Data General systems? 
• How frequently has the vendor made 

enhancements to the product? 
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C/SCRIPT II plus DBAM and 
C/SCRIPT II plus ISAM 
Threshold, Inc., P.O. Box 831, Auburn, 

AL 36831-0831; 205/821-0075. Contact: 
Bob Head. 
Data base management 

Data dictionary. All subsystems use 
an automatic interface to a common 
data dictionary managed by a central 
data base administrator. The data dic
tionary provides the following defaults: 
screen prompts, report headings, and 
edit mask. 

Data types supported. Strings/char
acter, numerid integer, dates, money. 

File/record restrictions are based on 
INFOS. 

Physical data structures. ClSCRIPT II 

plus DBAM generates programs that 
make full use of lNFOS II'S COBOL inter
face . ClSCRIPT II plus ISAM generates pro
grams that handle files using an ISAM 
interface. ClSCRIPT II plus ISAM can also 
generate programs for compilation 
using ICOBOL, which would use ICOBOL'S 
built-in ISAM. Disk space management 
tools, data compression capabilities, 
and record indexing are INFos-based. 

Simultaneous read/write acces~. The 
user may specify record locking, which 
would cause the WITH LOCK phrase to be 
added to READ statements. 

Multivolume data bases are supported. 
Data base reorganization and dis

tributed data base capabilities are 
INFOS-based. 

Logical data structure is hierarchical. 
Integrity and error processing, trans-
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action processing recovery, and back
up and restore procedures. All are 
lNFos-based. The data base must be 
closed while backing up data. 

Data import and export facilities in
clude lNFOS interface. 

Data base access control includes 
data access auditing. 

4GL programming capabilities 
General features. As a COBOL source 

code generator, ClSCRIPT uses or can 
generate many language features. Users 
may enter their own COBOL code (called 
USER CODE) for insertion in the gener
ated program. 

Interactive editing and debugging 
provided. 

Interactive query facilities. As a pro
gram generator, ClSCRIPT II is not really 
an "interactive query" product. CI 
SCRIPT II itself is interactive, and the 
programs it generates are interactive. 

Interactive update facilities. Full screen 
orientation; capabilities include add with 
prompts, delete/confirm, and change 
with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

DXXX terminal capabilities and supports 
all Data General and compatible terminals. 

Multiple records displayed can be on 
the same screen. Maximum field size 
that can be displayed is 80 characters. 

Windowing capabilities and default 
prompts from the data dictionary 
provided. 

Report Generator 
General features. Page headings, au

tomatic subtotals, subheadings, foot
notes (legends appear at top of page), 
defaults for column positioning and 
headings. 

Automatic settings for page numbers, 
etc. can be suppressed or overridden. 

Standard mailing label reports are 
provided. 

Applications generator is provided. 

System considerations 
Memory recommendation. The mini

mum memory recommended for run
ning the product on a Data General 
system is 2 MB. The code for each mod
ule is compiled. 

Central system overhead is the same 
as required for INFOS. 

Price. ClSCRJPT II plus DBAM(develop
ment system) ranges from $10,000 
(05/7500) to $26,000 (MV/20000). Thresh
old, Inc. does not require the purchase 
of a runtime license for the use of gen
erated programs. Users may purchase 
additional copies of the manager mod
ule (menu and security) if required for 
their application. The manager module 
price ranges from $1,000 to $2,000. 
Software support ranges from $1,500 
to $3,000. ClSCRIPT II plus ISAM (devel
opment system) ranges from $8,000 
(05/7500) to $18,000 (MV/20000). The 
manager module ranges from $1,000 to 
$1,500. Software support ranges from 
$1,080 to $2,040. Lease rates and quan
tity discounts are available. 11 
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Cybertek Software, Inc., 3025 South 
)arker Road, #109, Aurora, CO 80014; 
100/451-1544 or 303/745-3900. Contact: 
,teve Roy. 

Data base management 
Data dictionary. All subsystems use 

m automatic interface to a common 
:lata dictionary managed by a central 
:lata base administrator. The data dic
tionary provides user security autho
rization, defines relations for inquiry 
md reporting, and includes the follow
ing defaults: screen prompts, report 
headings, data entry validation, and 
_dit mask. 

Data types supported. Strings/char
acter, numeric/integer, dates, money, 
Boolean . 

File/record restrictions. No restric
tions on maximum number of files or 
maximum records per file. Maximum 
fields per record is 999, and the maxi
mum number of files open simultane
ously is 14. 

Physical data structures supported. 
They are indexed sequential. Disk 
space management is accomplished via 
th AOS S and I FOS utilities. I FOS 

data compression capabilities are pro
vided. I FOS ISAM and DBAM indexing 
mechanisms are used. 

Logical data structures include net
work, hierarchical, and relational with 
inner and outer join . 

Simultaneous read/write access is 
provided at the record level. 

Multivolume data bases are supported. 
Data base reorganization is not 

required . 
Distributed data base capabilities. 

I FOS data bases may be distributed 
over I FOS and PC-I networks. 

Integrity and error processing. Stan
dard I F S features. 

Transaction processing recovery 
process is user-defined transaction 
roll back. 

Backup and restore procedures are 
DDUMP and DLOAD I FOS utilities. The 
data base must be closed while backing 
up data . 

Host language interfaces include 
COBOL, Fortran, PLl , C, and VS/BASIC. 

Data import and export facilities in
clude I FOS interface, ASCIIIEBCDIC con
version (through Sort/Merge), and in
terface to SQL, CEO, Trendview, Xodiac, 
and PC-I. 

Data base access can be selectively 
granted and denied at the field read 

42 

and field write level. Data access audit
ing i upported. 

4GL programming capabilities 
General features. If, then, else with 

nesting; loop, end loop, escape, next; 
subroutines (internal and external); 
functions (internal and external). 

Character and string handling. Con
catenate, sub tring, trim, upperllower
casei string functions for parsing. 

Numeric capabilities. Money han
dled with proper precision and round
ing; date arithmetic; a variety of for
mats for time. Numeric functions 
include: check, day, month, year, date-
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add, and a full set of all 3GL numeric 
function through 3GL interface. 

Code produced. Produce compiled, 
optimized code. 

Spawn to subprocess is supported. 

Interactive query facilities. Command 
driven. 

FocLis 
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Interactive update facilities . Full 
screen orientation supports add with 
prompt, delete/confirm, and change 
with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

oxxx terminal capabi lities and supports 

all Data General terminals. 
Multiple records displayed on one 

screen. Maximum size field that can be 
di played i 80 character . 

Windowing capabilities and screen 
"painter" included. 

Standard screen generated with de
fault prompts and validation criteria 
from data dictionary. Code i available 
for customization . 

Report generator 
General features . Page headings, au

tomatic subtotal , subheadings, foot
notes, defaults for column positioning 
and headings. 

Standard form letter and mailing 
label reports are available . 

Automatic settings for page number, 
etc. can be suppres ed or overridden. 

Additional development tools. Prepro
grammed applications and graphic . 

System considerations 
Memory recommendation. The mini

mum memory recommended for run
ning on a Data General sy tem i 250 
KB. Code is shared for each module . 

Central system overhead. None re
quired for supporting proce es- only 
I FOS overhead . 

Independent application bench
marks are available. 

Price. MVl2ooo-$12,000; MV/4000-
$30,000; MVI8OOO-$36,0000; MV/l 0000-
$40,000; MVI20000-$60,OOO. Runtime li
cense is 25 percent of initial licen e. 
Price for ongoing, yearly maintenance 
is 15 percent of initial licen e price. 
Lease rates are available, as well as 
quantity and government/educational 
discounts. 11 

OG/SQL 

Data General Corporatioll , 4400 Com
puter Drive, Westboro, MA 01581; 
617/366-8911. 

Data base management 
Data dictionary. All subsy tem 

use an automatic interface to a com
mon data dictionary manag d by a cen
tral data base admini trator. The data 
dictionary provides user security 
authorization. 

Data types supported. String /char
acter, numeridinteger. 

File/record restrictions. 0 limit on 
data base size, row per table, or num
ber of files open imultaneou Iy. Maxi-
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LET mE DG oocrOR HELP! 
We provide Professional Consulting 

Services for all OG Systems and 
Languages including: 

• Program Development 
and Trouble Shooting 

• Systems Analysis, Design 
and Implementation 

• Utility Programs: 
Bac:k-up, Tape and File 

• Media Conversions 

• Spec:ialized Hardware 
Interfac:es 

• Doing The Seemingly 
IMPOSSIBLE! 

Specializing in Real·Time Systems. 
ROOS. RTOS. DISCOS & MOOS 

CALL (916) 424-2489 

.a THE SIERRA GROUP 
~~ - THE DG DOCTOR 

P.O. Box 9715 • Sacramento. CA 95823 

Circle 69 on reader ervice card . 

Mature Software 
50-75% Off! 

Yes. you know what mature means: these 
products are in use by thousands of cus· 
tomers and have been around for years. 
Some might call them stable or "category 
C". They have no known bugs. but future 
enhancements are unlikely. 

SCRED: $495 (normally $950·$1200) is 
the best terminal·independent full·screen 
WYSIWYG text editor for RDOS, AOS or 
AOSNS; user·configurable for any 24x80 
CRT with cursor addressing; fast, eHicient 
and very easy to learn and use. 

RDS Pascal : $995 (normally $3000·$4000) 
is a P·code implementation for very fast 
compile times and no link; great for quick 
utility programs; ISO compatible ; full object 
code compatibility for RDOS, AOS and 
AOSNS. 

You've always wanted these great pro· 
grams. Now get both for only $1295! 

Rational Data Systems 
5725 Paradise Drive 
Corte Madera 
California 
94925 
Phone (415) 924·0840 
FAX (415) 924·3542 

----------------~ 
ervice card . 
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mum fields per record is 128. 
Physical data structure is B-tree. 
Logical data structure is relational 

with inner join. 
Simultaneous read/write access is 

provided. 
Multivolume data bases are supported. 
Data base reorganization is not 

necessary. 
Distributed data base capabilities. 

RQA capabilities are available. Provides 
distributed access via Xodiac. 

Integrity and error processing. Con
trols built into the system include: en
tity integrity, referential integrity, and 
required columns. 

Transaction processing recovery pro
cess includes both roll back and roll 
forward to transaction boundary. 

Backup and restore procedures. All 
data base tables are backed up/restored 
via simple DDU commands. The data 
base must be closed while backing 
up data . 

Host language interfaces. Precom
pilerS- COBOL. Fortran 77, PLI. C. Host 
language interface- COBOL. Fortran 77, 
PLI. C. Pascal, BASIC. 

Data import and export facilities 
(with Present and SortlMerge). Pro
vides interface to INFOS. ASCIIlEBCDIC 
conversion and interfaces to Present 
(information presentation facility) and 
PowerHouse (4GL from Cognos, Inc.). 

Data base access can be selectively 
granted and denied at the record, field, 
table, view, and data base levels. 

4GL programming capabilities. Pro
vided through independent software 
vendor (ISV) products. 

System considerations 
Memory recommendation. Mini

mum memory recommended for run
ning on a Data General system is 3 MB. 
For each module, the code is shared . 

Central system overhead required for 
supporting processes is estimated as 
1 MB of memory per six user processes. 

Price. Product pricing and (runtime 
license) for machine classes as follows: 
MVI2000-$2,900 ($960); MVI7800- $5,800 
($1,925); MVI15000 model 8- $11,600 
($3,850); MV/l5000 model 10- $15,080 
($5005); MVI20000-$17,400 ($7,315) . Dis
counts available for government or edu
cational institutions. 6. 

Dimension 

Commercial Data Systems Corporation , 
1000 South Pioneer Drive, Smyrna, GA 
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30080; 404/799-1000. Contact: Wilson 
Andress. 

Data base management 
Data dictionary. All subsystems use 

an automatic interface to a common 
data dictionary managed by a central 
data base administrator. The data dic
tionary provides user security autho
rization, defines relations for inquiry 
and reporting, produces reference lists 
or "where used" listings, and includes 
the following defaults: screen prompts, 
report headings, data entry validation, 
and edit mask. 

Data types supported. Strings/char
acter, numeridinteger, dates, money, 
Boolean, user-defined types. 

File/record restrictions. Maximum 
number of files or records per file is 
limited only by disk capacity. Maxi
mum fields per record is 1,500 (but can 
be increased). Maximum number of 
files open simultaneously is 99 (but can 
be increased) . 

Physical . data structures. Standard 
Data General Business BASIC data files, 
including ISAM support with multiple 
indexes per data file . Generated pro
grams automatically optimize the use of 
disk space. The data dictionary auto
matically defines field disk storage as 
small as possible. Dimension utilities 
allow optional repacking of data files to 
compress them. 

Simultaneous read/write access is 
supported with record locking at the 
record level. 

Multivolume data bases are supported. 
Data base reorganization. There are 

no special requirements. 
Distributed data base capabilities 

are standard Data General features . 
Integrity and error processing. Auto

matic error logging to error fi le. Saves 
"snapshot" of failed program in its 
fai led state for detailed examination 
later. 

Transaction processing recovery. Op
tional transaction logging capability 
allows reprocessing of lost transactions. 

Backup and restore procedures are 
standard utilities. The data base must 
be closed while backing up data. 

Host language interfaces. Generates 
standard Data General Business BASIC 
source code. Optional use of INFOS II 
data file structure allows interface to 
COBOL. Fortran and most other DC lan
guage interfaces available. 

Data import and export facilities. 
Interfaces to INFOS and provides for 
ASCIlIEBCDIC conversion. 

Data base access control. Field access 

November 1987 



IF WE LlmD EVERmlNG 
WE HAVE, THIS AD WOULD 
GO ON 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 ...... $10,500 
8708 2MB MV/8000 .............. 2,100 
8755 1MB S/140 ................ 3,500 
8716 1MB C/150 ................ 2,500 
8754 512KB S/140 ............... 2,500 
8687 256KB S/140 ................ 650 
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 , D-470C . CALL 
0-210, 0-211 , 0-410, 0-460, USED ... CALL 
6130 0-400 ..................... $395 
4364 600 BAND D.C.S.lS ......... 5,900 
4327 300 BAND D.C.S.lS ......... 2,900 
4215 600 LPM D.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 
NEC 7725 55CPS SPINWRITER ........ 850 
GE TERMINET 510 300 LPM RS-232 .... 750 
OKIDATA PRINTERS NEW ........... CALL 

DISK DRIVES & MAG TAPES 
6239 592MB ARGUS SIS .......... CALL 
6236 354MB ARGUS SIS . ....... $14 ,500 
6161 147MB WINCHESTER SIS . .... 5,900 
6160 73MB WINCHESTER SIS ...... 4,700 
6234 50MB WINCHESTER SIS . . . . .. 2,900 
6122 277MB DISK SIS ............ 4,900 
6061 192MB DISK SIS .. .......... 2,500 
6060 96MB DISK SIS .. .. .. .. . .... 1,195 
6070 20MB DISK SIS .............. 800 
6045 10MB DISK SIS .............. 800 
6100 25MB WINCHESTER W 11.28 .. 1,200 

6103 25MB WINCHESTER SIS . ....... 800 
6026 DUAL MAG TAPE SIS . ........ 3,700 
6125 1600 STREAMER SIS ........ 1,295 
6021 MAG TAPE SIS ............... 850 
6123 MICRO STREAMER .......... 2,600 
6270 DESKTOP CARTRIDGE TAPE ... 2,100 

COMMUNICATIONS 
4358 IAC-16 ................... $4 ,400 
4367 IAC-8 ..................... 3,000 
4380 ISC-2 ..................... 1,850 
4340 AMI-8 ...................... 395 
4257 ALM-16 ..................... 495 
4255 ALM-8 .............. .. ...... 95 

SYSTEMS & PROCESSORS 
97801 MV/8000 MOD-2 PACKAGE ... CALL 
90199 MV/4000 2MB, DMT, 345 MB .. CALL 
8678V S/140 ECLIPSE 1MB ........ $ 395 
8678N S/140 ECLIPSE 256KB ....... 1,695 
8732R S/120 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 . 4,300 
8395N NOVA 4X 256KB 16 SLOT ..... 1,295 
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 24 on reader ervice card . 

DATA INVESTORS 
CORPORATION 

6 West 18th Street 
New York, NY 10011 

(212) 675-1000 
FAX#212/645-4539 





WITHOUT DATA GENERAL 
INTEGRATING YOUR SYSTEMS IS LIKE 

MIXING OIL AND WATER. 
FOR FULLY INTEGRATED 

BUSINESS AUTOMATION, TALK TO 
DATA GENERAL. 

To maintain a competitive edge, a busi
ness needs to integrate all its resources. Ulti
mately blending people, departments, data 
and computer systems together. 

Data General's Business Automation Sys
tems integrate all these vital elements. Which 
gives your company one, accessible informa
tion flow. 

Our industry-leading CEO® software 
gives you the most integrated business au.toma
tion essentials. With spreadsheets. GraphiCS. 
Decision support. Tools that help you make 
faster, better informed business decisions. 

Then we take you further. By letting you 
integrate your existing applications. 

Our communications story is second to 
none. We give you the most complete IBM 
compatibility. We also adhere to industry stan
dards like Ethernet® and X.25. 

Our business automation solutions 
integrate all levels of your company. From PC's 
to mainframes. From the next room to the 
next continent. 

Our MY/Family systems lead the industry 
in price/performance. And give you a low cost 
of ownership, along with service, training and 
support. 

Today, over 165,000 CEO users have dis
covered true integrated business automation. 
To create the best possible blend for your busi
ness systems, talk to Data General. Call 1-800-
DATAGEN (Canada call 1-800-268-5454.) Or 
write: Data General, 4400 Computer Drive, MS 
C-228, Westboro, MA 01580. 

~. Data General 
a Generation ahead. 

' . \e 19 7 Dalo General Corporal ion. CEO is 0 regis lered Irode-
9W~ mark 01 Dolo G neral Corporalion. [ Ihernel is 0 regislered 
~ trademark of Xerox orporation. -.-;;;=----
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is defined in the data dictionary. Numeric capabilities. Money handled 
with proper precision and rounding; 
date arithmetic; a variety of formats for 
time. Custom numeric functions defined 
by the user are cataloged in the Dimen
sion utilities library. 

4GL programming capabilities 
General features. If, then, else with 

nesting; loop, end loop, escape, next; 
execute; subroutines (internal and ex
ternal); functions (internal and external). Interactive editing and debugging 

and language-sensitive editor featured . Character and string handling. Con
catenate, substring, uppernowercase; 
string functions for parsing. 

Code produced. Produces compiled, 
optimized code. 
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TROPICANA HOTEL 
LAS VEGAS, NEVADA 

October J 9- 22, J 987 

Conference '87 offers a full program of Management, 
Technical, and End-User Sessions. Running five sessions 
at one time allows attendees a greater selection to 
choose from. But, how can you be in five places at one 
time? The answer . .. stop by the Audio Tape 
Sales Sooth to find out which session tapes are 
available. 

Audio cassettes will be available for sale 
during Conference 87 and by mail order 
following the conference. 
Cassette price: $7.95 per session 

NEVADA AUDIO VISUAL SERVICES 
3062 Sheridan Street 

Las Vegas, Nevada 89702 

800/722-6272 702/876-6272 

Spawn to subprocess is supported. 

Interactive query facilities. Standard 
utilities for either displaying on a CRT or 
printing (Data print and Indexprint). 

Interactive update facilities. Capabili
ties include add with prompts, deletel 
confirm, and change with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

oxxx and can be easily modified to sup
port any ASCII terminal. 

Multiple records displayed on one 
screen. Maximum field size displayed is 
limited by screen size. 

Windowing capabilities and screen 
"painter" included. 

Standard screen from data dictionary. 
Default prompts and validation criteria 
supplied from the data dictionary. Code 
is available for customization. 

Report generator 
General features. Page headings, au

tomatic subtotals, subheadings, default 
column positioning, default headings 
from the data dictionary. 

Additional development tools. Appli
cations generator, data communications 
facilities, system and data base design 
tools, preprogrammed applications. 

System considerations 
Memory recommendation. The mini

mum memory recommended for an 
RDOS machine is 256 KB; for AOS, AOS! 

vs-2 MB. Code for each module is 
interpreted. 

Central system overhead required 
for supporting processes is 30 KB user 
space in a Business BASIC task. 

Price. License fee range is $12,500 to 
$20,000. License for runtime utilities is 
$750 per copy. Quantity, government, 
and educational discounts . 6. 

DNA-4 

Exact Systems and Programming Cor
poration, P.O. Box 115, Thornwood, 
NY 10594; 914/285-9444, telex- 551929 
EXACTSYSPROGRM. Contact: Henry 
Oswald. 

Data base management 
Data dictionary. All subsystems use 

an automatic interface to a common 
data dictionary managed by a central 
data base administrator. The data dic
tionary produces reference lists or 
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State-of-the-Art Software Packages 
for Data General Systems 

Desktop to MV/15000 
• Order Processing/Billing 
• Inventory Control 
• Purchasing 
• Sales Analysis 
• Accounts Receivable 
• Accounts Payable 
• General Ledger 
• Fixed Assets 
• Payroll 
• Word Processing 
• Electronic Spreadsheet 

Industry specific packages for the following vertical markets: 
• Wall Covering (Wall • Uniform Distributors 

Paper) Distributors • Office Product Distributors 
• Shoe Distributors • Glass Distributors 

Also other packages for: 
Auction Management, Telemarketing, Manufacturers Rep Companies 

1IIIj/~ I 
III II i 

II IIIr ! 
• Proven Software Packages 
• Stand-alone or 

Integrated Modules 

COMMERCIAL DATA SYSTEMS 
CORPORATION 

404/799-1000 
1000 South Pioneer Drive· Atlanta, GA 30080 

• Notional Support 
• Hardware 
• Vertical Systems 

• Turn-Key Solutions 
• Excellent 

Documentation 

Authorized t.,DataGeneral System Supplier 

Circle 7 on reader service card . 
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"where used" listings, provides default 
validation for data entry, and defines 
relations for inquiry and reporting. 

Data types supported. Strings/char
acter, numeridinteger, Boolean. 

File/record restrictions. Maximum 
number of files is 5,000+. Maximum 
records per file is 4 million. Maxi
mum fields per record is 99. An un
limited number of files can be open 

simultaneously. 
Physical data structures supported 

are proprietary B-tree indexing with 
random storage of data. Disk space 
management tools include INIT-4 to allo
cate storage space (contiguous). Data 
compression is automatic for more than 
3 bytes, independent of type. Record 
indexing mechanisms are B-tree, 32 in
dexes per file . 

More ICoBoL Users? 
--------------------------------------------------------------
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%u{tip{e Choice 
... now more IImultiplell 

gives you more IIchoicell 

Now you can run up to 
9 ICOBOL users 
simultaneously on your 
PC, XT or AT. 

Now you get more 
product capability, 
power and flexibility. 

Now OEM and VAR's get 
more sales and profits. 

Now Wild Hare gives 
you "more"! 

I 
• 

COMPUTER SYSTEMS INC. 
P.O. BOX 3581 , BOULDER, CO 80307 

Circle 75 on reader service card. 

Logical data structures are relational 
with inner and outer join. 

Simultaneous read/write access i 
provided at the record level. 

Multivolume data bases are 
supported. 

Data base reorganization is not 
required . 

Distributed data base capabilities 
are user-determined . No specific ones 
built in, but tools are available. 

Integrity and error processing con
trols built into the system include inte
gra l error processing. Data base change 
logging by transaction. 

Transaction processing recovery 
used is to post log file to a check
pointed data base. 

Backup and restore procedures. All 
data base changes may be logged. All 
logical files are automatically backed up 
when backup is done. The data base 
does not need to be closed while back
ing up data . 

Host language interface is general
purpose- not language-specific. 

Data import and export facilities. In
terfaces to any flat file, WordPerfect, CEO. 
Provides for ASClVEBCDIC conversion. 

Data base access controls. Access to 
records, fields, menus, menu lines, and 
screens can be selectively granted and 
denied. Data access auditing and secu
rity alarms are supported. 

4GL programming capabilities 
General features. If, then, else with 

nesting; loop, end loop, escape, next; 
execute; subroutines (internal and ex
ternal); functions (internal and external) . 

Character and string handling. Con
catenate, substring, trim, upper/lower
case; string functions for parsing. 

Numeric capabilities. Automatic 
rounding, with money handled with 
proper precision and rounding; date 
arithmetic; a variety of formats for time; 
user-determined numeric functions. 

Language-sensitive editor provided. 
Spawn to subprocess is supported. 

Interactive query facilities. Full screen
specific query methods. 

Interactive update facilities. Full screen 
orientation; capabilities include add 
with prompts, delete/confirm, and 
change with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

DXXX terminal capabilities and supports 
DC-compatible and TTy-type terminals . 

Multiple records displayed on one 
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CPR MAINTENANCE DIVISION 
Computer Products & Repair, Inc. 

• HOSPITALS 

• BANKS 

Your Full Service 
DATA GENERAL 

Hardware Support Company 

• CREDIT UNIONS 

• AEROSPACE 

• SMALL, MEDIUM and 
LARGE COMPANIES 

ALL 
AGREE 

THAT ~ 

CPR'S 12 POINT MAINTENANCE PROGRAM WORKS! 
I. 12 Hrs per Day 

Coverage, 5 Days 
per Week - Standard 

2. Optional 24 hour /7 
Day Coverage 

3. Full Support for 
Both D.G. and 
Non-D.G. Peripherals 

4. Cooperative 
Maintenance Programs 
for Terminals & Small 
Printers 

5. A Standard 2 Hour 
Escalation Program 

6. A Senior Level 
Service Professional 
Directly Respon ible 
for the Care and 
Maintenance of 
Your Computer 

7. A Preventive 
Maintenance Call Every 
Month by the Same 
Professional Who 
Does Your Remedial 
Maintenance 

8. Technical Support 
for: 
A. System Recon

figurations & 
Upgrades 

B. AOS & AOS/ VS 
C. MS-DOS and 

PC to MV 
Interfacing 

D. RDOS 

9. Disaster Prevention 
Awareness Program 

lO. lOOOJo Spares for 
Everything in Your 
Computer System 
- in stock 
- locally 

II. Free Installation for 
Upgrades Purchased 
from CPR 

12. "Hot-Site" Emer
gency Back-up 
Computer Service 

Serving The Entire West Coast (213) 538-1900 
LOS ANGELES • SAN FRANCISCO • SAN DIEGO 

Circle 11 on reader service card. 
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screen. Maximum size field displayed is 
80 characters (can be overridden). 

Windowing capabilities and a screen 
"painter" included . 

Standard screen generated from 
data dictionary. Code is available for 
custorruzation. 

Report generator 
General features. Page headings, 

subheadings, footnotes, default head
ings from data dictionary. 

Standard form letter and mailing 
label reports are available. 

Automatic settings for page numbers, 
etc. can be suppressed or overridden. 

Additional development tools. Appli
cations generator, data communications 
facilities, system and data base design 
tools. 

System considerations 
Memory recommendation. The mini

mum memory recommendation is 256 
KB. Code is shared for each module. 

Independent application bench
marks are available. 

Price. Desktop- $1,250; Eclipse
$8,000; MV- $4,OOO-$32,OOO. Runtime 
license price- IO percent. Ongoing, 
yearly maintenance- $150- $6,OOO. 
Lease rates available. Quantity, govern
ment, and educational discounts. t::. 

Genisys I 

DMS Systems, Inc, 1111 Brickyard 
Road, Salt Lake City, UT 84106; 8011 
484-3333 . Contact: Eric R. Fredrickson. 

Data base management 
Data dictionary. All subsystems use 

an automatic interface to a common 
data dictionary managed by a central 
data base administrator. The aata dic
tionary provides user security autho
rization, defines relations for inquiry 
and reporting, produces reference lists 
or "where used" listings, and includes 
the following defaults: screen prompts, 
report headings, data entry validation, 
and edit mask. 

Data types supported. Strings/char
acter, numeridinteger, dates, money, 
Boolean. 

File/record restrictions. Maximum 
number of files is 64 per application. 
There is no limit to maximum records 
per file . Maximum fields per record 
is 4,096, and the maximum number 
of files open simultaneously is 64 per 
application. 

Physical data structures. Hashing, 
imbedded and external pointers, and 
indexed sequential. Utilities for disk 
space usage monitoring, recapturing 
space from deleted records, and re
building indexes are provided. Record 
indexing mechanisms include hashing 
and indexed sequential. 

Logical data structures are relational 
(inner and outer join) . 

Simultaneous read/write access is 
provided at the record level. 

Data base reorganization. The data 
base is automatically reorganized when 
attributes are added or deleted, and 
for some types of changes to existing 
attributes . 

Integrity and error processing. All 
files used by an application are time 
stamped. Warning messages are issued 

ON D A T A GENERAL 

SUPERIOR 
SOFTWARE SERVICES 

from 
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Integrated Manufacturing 
Production Control System 

• Inventory Management 
• Purchase Management 
• Bills of Material 
• Work Order Management 
• Shop Floor Management 
• Manufacturing Cost Control 
• Manufacturing Resource 

Planning 
• Sales Order Management 
• General Ledger 
• Accounts Receivable 
• Accounts Payable 

IMPCON runs under AOSNS on the 
Eclipse MV/Family system 

O~~ 
Tompa • Denver • Boslon • AmSlerdom . London 

ORBI Inc. 
Tompa, Florida 33626, (813) 855-2615 

Impcon on Dolo Generol See us at NADGUG BOOTH #15 

Circle 53 on reader service card. 

INFODEX 
SYSTEMS • 16-Bit to 32-Bil Macro 

Assembler Conversions 
• RDOS to AOS & AOSNS 
• Migration to and from 

Data General 
• Communications 

APPLICATIONS • Design & Implementation 

SUPPORT 

• Real Time and/or Process 
Control Programming 

• 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 

(Note: INFOOEX Incorporated Is a "software only" firm. 
We are not an OEM. nor do we sell hardware.) 

Circle 38 on reader service card . 
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if all required files are not consistent. 
Transaction processing recovery pro

cess used is before-image logging. 
Backup and restore procedures. 

Normal system backup utilities . DBR 
(the OMS disk backup and recovery) is 
recommended. 

Data import and export facilities. In
terfaces to WordPerfect Library, Word
Perfect, MathPlan, and CEO. Extensive 
import facility for fixed- or variable
length ASCII files. 

Data base access control. Applica
tion, record, and field level access 
can be defined. Data access auditing is 
supported. 

4GL programming capabilities. Geni
sys I does not have a 4GL procedural 
programming language, but does pro
vide the indicated facilities as part of 
the derived field capabilities. 

Character and string handling. Con
catenate, substring, trim, upperllower
case; string functions for parsing. 

Numeric capabilities. Automatic 
rounding, with money handled with 
proper precision and rounding; date 

Focus ON: DATA BASE MANAGEMENT 

arithmetic; a variety of formats for 
time. Numeric functions include: +, -, 
., /, 0, count, sum, average, maximum, 
minimum, first, last, standard devia
tion, variance, future value, present 
value, and payment. 

Interactive query facilities include 
forms-based query facility. 

Interactive update facilities. Full 
screen orientation; capabilities include 
add with prompts, delete/confirm, and 
change with prompts. 

Screen design and management 
Terminal types supported. Supports 

all terminal types. 
Screen "painter" included. 
Standard screen generated from data 

dictionary. Default prompts and vali
dation criteria supplied from data 
dictionary. 

Multiple records displayed on one 
screen. Maximum size field that can 
be displayed is 32,768 bytes (variable
length strings). 

Report generator 
General features. Page headings, au

tomatic subtotals, subheadings, foot
notes, default column positioning, de
fault headings from the data dictionary. 

Automatic settings for page numbers, 
etc. can be suppressed or overridden. 

Standard form letter and mailing 
label reports are provided. 

Preprogrammed applications are 
available. 

System considerations 
Memory recommendation. Mini

mum memory recommended is .25 MB 
to .5 MB per user, depending on the 
complexity and size of the data base 
and the intensity of usage. Multiple 
users share compiled code. 

Central system overhead required 
for supporting processes is one global 
server. 

Price. Genisys I licenses are for indi
vidual CPus. Subsequent CPU licenses 
are available at a 30 percent disount 
when applied to the same or lower CPU 
classification. Prices range from $4,900 
(MVI2000, MV/4000 DC) to $29,900 (MV/20000, 

Data General 210/211 Terminal Emulation 

Standardize your Company's PC Communications inexp'ensively using 
the PereLine Data Communications Package for MS/ DOS 2.0 or later! 
PereLine is more than just a terminal emulation and .file transfer 
program -- Its a ... 

COMMUNICATION PRODUCTIVITY TOOL 

• User customized menus • Command recall that remembers 

Focus 

• Converse with 2 separate 
computers simultaneously 

• Learn mode builds scripts 
by copying your keystrokes 
so you can replay them 
whenever you want 

• Terminal emulations 
DG 210/211/ANSI/VTI001 
VT521IBM3101/VIDTEX 

• Error free file transfers 
XMODEM/YMODEMI 
KermitiTELIN K ICapture 

Terms 
Personal/Company Checks. 
Cashiers Check/Money Order 
Add $3.00 shipping/handling 
CA residents add 7% sales tax 

your last 25 commands. 
• Remote operation 
• Unattended operation 
• Automated Logons 
• Printer pass through support 
• Keyboard lockout to clear screen 

and stop access by snoopers 
when you are away 

• Automate CEO file transfers 
• Flexible Script Language 
• Auto dialing directory 
• 250+ page user guide 

Make Check Payable To: 
Peregrine Data Systems, Inc. 
5365 Baron Drive 
San Jose, CA 95124 
(408) 356-6105 

Note: PereLine works great on the new IBM PS/2 Systems ... 
(3 112 inch format diskettes available) 

Circle 55 on reader service card . 
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MV/l5000 model 20}. Ongoing, yearly 
maintenance i 10 percent of licen e 
fee . Lease rates and quantity discounts 
are availabl 6. 

Data base management 
Data dictionary. All subsystems use 

an automatic or manual int rface to a 
common data dictionary managed by a 
centra l data base administrator. The 
data dictionary provide u er ecurity 
authorization, produces reference Ii t 
or "where used" listings, define rela-

InFoCen 
3C[, 155 West Harvard, Fort Col/ins , 

CO 80525; 303/223-2722. Contact: Robin 
OIIivier. 
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EAGLE Software, Inc. 
maker of the VS TOOLBOX™ 

Proudly Announces: 

Disk Reorganization and Management Utilities 

Before DISK_PAK After DISK_PAK 

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

(913) 823-7257 

Look for us in booth #9 at the NADGUG convention. 
DISILPAK is a trademark of EAGLE Software, Inc. 

Circle 32 on reader rvice card . 

tion for inquiry and reporting, and 
provides the following defaults: scr en 
prompt, report heading , data ntry 
validation, and edit mask. 

Data types supported. Strings/char
acter, numeridinteger, dat , mon y, 
Boolean . 

File/record restrictions. 0 limit to 
number of file , records p r fil , or 
maximum number of fil s open simulta
n ously. Maximum fi Ids per r cord-
3,000. 

Physical data structures supported . 
Primary key hashing, bit-mapped cro s
ref rence tabl s, thread d binary tree , 
and blocked sequential. Blocks of spac 
ar allocated and deallocated d pend
ing on operation being p rform d . 
Utilitie are provided for compaction of 
data bases and compression of index 
vector . Record indexing mechanisms 
include bit-mapp d and cro -referenc 
tables (may b partially or completely 
cro s-referenced). 

Logical data structure is relationaV 
inverted with inner join. 

Simultaneous read/write access i 
allowed at any level. 

Data base reorganization houldn't 
be needed. However, if the di k wer to 
become very fragmented, th process 
to r organize would be: rebuild, off
load, de troy, build externa l, load . 

Multivolume data bases are upported. 
Distributed data base capabilities 

are provided through Xodiac. 
Integrity and error processing. Auto

recovery, record locking, edit mask, edit 
check, redo, and checkpoint a ur in
tegrity. Logfile i provided in ca of fa 
tal rror; DBA type message is displayed 
and oftware stops. Error proce sing 
control for privilege violation , yntax 
non-fatal oftware errors, and fata l oft
ware errors. 

Transaction processing recovery pro
ces is redo, checkpoint, logfile (before 
image, roll forward) . 

Backup and restore procedure for 
logically related fi le structures is auto
recovery. The data base mu t be clo d 
while backing up data, but can b open 
for offload . 

Host language interfaces. InFoCen 
ubroutine may be called from any 

high-level language (common calling 
equenc ) supported by the ho t op r

ating y tem. 
Data import and export facilities . 

Interface to I FO through InFo out
put format. Handles incoming data files 
in u er-defined formats . Export data 
can b pa ed to external proce es 
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such as SAS, SPSS, MOSS, and IMSL. Direct 
interface provided to WordPerfect. Pro
vides for ASCIUEBCDIC conversion. 

Data base access can be selectively 
granted and denied for the operating 
system, data base, data sets, data items, 
system data sets (family name, applica
tions), and software engineer (system 
data sets, macro programmable). Data 
access auditing and security alarms are 
supported . 

4GL programming capabilities 
General features. If, then, else with 

nesting; loop, end loop, escape, next; 
execute; subroutines (internal and exter
nal); functions (internal and external). 

Character and string handling. Con
catenate, substring, trim, upper!lower
case; string functions for parsing. 

Numeric capabilities. Automatic 
rounding, with money handled with 
proper precision and rounding; date 
arithmetic. Includes more than 50 trig
onometric, statistical, mathematical, 
and date/time functions . 

Code produced. Produces compiled, 
optimized code, with interactive edit
ing and debugging. 

Language-sensitive editor featured . 
Spawn to subprocess is supported. 

Interactive query facilities. Query by 
forms, subroutine level. 

Interactive update facilities. Full screen 
orientation; capabilities include add 
with prompts, delete/confirm, and 
change with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

DXXX terminal capabilities and supports 
UTIXX series, Tektronix (Lear Siegler), 
4XXX series, WYSE, and any dumb ASCII 
terminal. 

Multiple records displayed at one 
time. No limit to maximum field size 
that can be displayed through scrolling. 

Windowing capabilities and screen 
"painter" included. 

Standard screen generated with de
fault prompts and validation criteria 
supplied from the data dictionary. 
Code is available for customization. 

Report generator 
General features. Page headings, au

tomatic subtotals, subheadings, foot
notes, default column positioning, de
fault headings from data dictionary. 

Standard form letter and mailing 
label reports are available. Reports can 
be designed with a "paint" interface. 

Focus 
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Automatic settings for page numbers, 
etc. can be suppressed or overridden. 
Additional development tools. Data 
communications facilities, system and 
data base design tools, preprogrammed 
applications, graphics. 

System considerations 
Memory recommendation. Mini-

mum memory recommendation is 4 MB 
system memory. Code is shared and 
compiled for each module. 

Central system overhead for sup
porting processes is 100 KB for lock 
server. 

Independent application bench
marks are available. 

Price. Available on request. fl 

The Mark Of Excellence ... 
Computer Systems 

Remarketing Corporation. 

Computer Systems Remarketing 
supplies top quality equipment and 
superior service at competitive prices, 
achieving excellence in the pre-owned 
Data General computer market. 

With over nine years of quality ex
perience in buying and selling Data 
General equipment, CSR offers the 
widest variety of competitively priced 
new and reconditioned hardware 
from our extensive sales inventory. 
All to provide the best equipment 
for your Data General system. 

And it's good to know that CSR is 
there working for you with 24-hour 

emergency equipment delivery if your 
system ever goes down. A service to 
our customers. 

Computer Systems Remarketing 
. .. the mark of excellence in Data 
General equipment. 

Computer Systems 
Remarkefing Corp. 
8601 Sanford Drive 
Richmond, Virginia 23228 

(804) 262-3555 

Circle 13 on reader ervice card . 
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ETHERNET TCP/IP 
NOVA/ECLIPSE, RDOS/AOS 

For RDOS or AOS systems, 
Claflin & Clayton offers high 
speed f ile transfers or re
mote logins via Ethernet be
tween systems with TCP/IP 
support such as VAXs. Soft
ware includes FTP (file 
t ransfer) and TELNET (virtual 
terminal) applications. 

Providing innovative commu
nications solutions since 
1978, we also provide DESK
TOP and AOS/VS packages. 

Claflin & Clayton, Inc. 
117 Maynard Street 

Northboro, MA 01532 

(617)393- 7979 

Circle 5 on reader service card. 

We Buy-Sell & Trade . . . . .. . . . . . . . . . . . . . . . 
CPU's & MEMORIES: 

MV 2000/4000/6000/8000/10000 
MV, Eclipse & Nova Memory 
5/140, Nova 4, Nova 3/12 
'Model 10/20/30 15MB 

DISKS & TAPES: 
6070 20MB Disk SIS 
6045 & 6095 10MB Disks 
6060 96MB Disk SIS 
610112.5MB, 1.26S/S 
6067 50 MB Disk SIS 
6021 800BPI TAPE SIS 
6026800/1600 BPI SIS 
61251600 BPI TAPE SIS 
6236354 MB 

PHIlTERS: 
4034-G 300 LPM SIS 
6174 TP2 180CPS w Keyboard 
4215 600LPM SIS 
4364 600LPM SIS 

CRT'S: ~MUNICATIOIS: 
6130 0-400 4255 ALM-8 
6134 0-450 4241 ULM-5 
6134 0-410 4368IAC-16 
6246 0-460 4257 ALM-16 
6108 0-200 4007/10 Cassette 110 
6168 0-210 IAC-8 

SOfTWARE fOR: 
Construction,Distribution,Manufacturing, 
Trucking,High Technology,Video Stores, 

Professional Time & Billing 
and Retail point of sale ..................... 

call for prices on Equipment not Usted 
All Equipment Guaranteed 

For Data General Maintenance. 
Authorized 4.DataGeneraJ VAR 

3220 Beta Awe_, Burnaby, B.C. 
Canada VSG 414 &04-291-23&0 

FAX #604-291-9162 

Circle 71 on reader ervice card. 
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Oracle Relational Database 
Management System 

Oracle Corporation, 20 Davis Drive, Bel
mont, CA 94002; 415/598-8000 or 800/345-
DBMS (within U.S.); 415/598-8290 (inter
national). Contacts: Bob Gref or Jenny Kaye. 

Data base management 
Data dictionary. All subsystems use 

an automatic interface to a common 
data dictionary. Relations are defined 
for inquiry and reporting. A central 
data base administrator grants rights 
and privileges, but users can create 
their own tables (since the data dic
tionary is a set of tables automatically 
created and updated). The data dic
tionary provides user security autho
rization, produces reference lists or 
"where used" listings, and includes the 
following defaults: screen prompts, re
port headings, data entry validation, 
and edit mask. 

Data types supported. Strings/char
acter, numerid integer, dates, money. 

File/record restrictions. No hard
coded limit to number of files, records 
per file, or number of files open simul
taneously. Maximum fields per record 
is 254. 

Physical data structures. Supports 
B-tree data structures. Provides cluster
ing disk space management tools. Data 
is stored in compressed form when the 
data type is numeric and has trailing 
zeros or when data is of character type 
and has trailing blanks. All indexes are 
stored in B-tree structures. Oracle has 
single, concatenated, compressed, and 
noncompressed indexes. 

Logical data structures are relational 
with inner and outer join. 

Simultaneous read/write access. 
Users can read data at any level, while 
at the same time, others can update 
that data . 

Multivolume data bases are supported. 
Data base reorganization needed 

only when data base is fragmented. 
Can be accomplished by a full data 
base export/import or by selectively 
copying and dropping (or archiving) 
tables. 

Distributed data base capabilities. 
Users can log on to data base running 
on a remote host and execute SQL com
mands against that data base. SQL'Net 
supports location transparency (the 
user does not have to know whether a 
table is located at the local node or a re
mote node) . SQL'Net also supports 
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joins and unions across two or more 
nodes. 

Integrity and error processing. Auto
matically ensures that any data being 
inserted or updated is of the proper 
data type, that it does not exceed the 
maximum length of field, that all man
datory fields are specified (not null), 
and that record uniqueness (based on 
columns) is maintained when speci
fied. SQL'Forms permits additional 
validation. 

Transaction processing recovery. 
After-image journaling (AIJ) provides re
covery in the event of a secondary stor
age failure. A separate record (journal) 
of each block written to the data base is 
kept. The journal may be applied to a 
backup copy to produce an exact copy 
of the lost data base. 

Backup and restore procedures. The 
Export utility provides a way to copy 
data in a data base to a backup file . The 
Import utility restores exported data . 
The data base must be closed while 
backing up data . 

Host language interfaces. COBOL, 
Fortran, Pascal, C, PUI, Ada. 

Data import and export facilities. 
Interfaces to ASCII, WKS (Lotus prod
ucts), DIF (Visicalc), PRN (dBase), Sylk 
(Microsoft), DR2. Provides for ASCIU 
EBCDIC conversion . 

Data base access control. Security 
can be controlled at table, user ID, col
umn, value, library, or terminal ID lev
els. Data access auditing and security 
alarms are supported. 

4GL programming capabilities 
General features. If, then, else with 

nesting; loop, end loop, escape, next 
(via programmic interfaces in Oracle 
5.0 or PUSQL under TPS); execute; sub
routines (internal and external); func
tions (internal and external). 

Character and string handling. Con
catenate, substring, trim, upperllower
case; string functions for parsing. 

Numeric capabilities. Automatic 
rounding, with money handled with 
proper precision and rounding; date 
arithmetic; a variety of formats for time; 
absolute value (ABS); greatest (Max); 
Least (Min); Round; Trunc, AVG, Count, 
Sum, Convert character to numeric (to 
number) . 

Code produced. Produces compiled, 
optimized code. 

Interactive editing and debugging 
provided. 

Spawn to subprocess is supported. 

Interactive query facilities . SQL com-
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There's a "generation gap" in life products. 
li'aditional and nontraditional 
must Dve under the same roof 
Companies that race to introduce 
"new wave" products soon dis
cover a new-wave problem: the 
new products don't get along well 
with the old products in the "back 
shop" of home offices. 

Established systems designed 
to administer traditional life prod
ucts cannot readily accommodate 
the more complex universal and 
variable life products. Many com
panies install a new and separate 
system. The result: costly increases 
in administrative staff, systems, 
equipment, and space. It's almost 
like creating a new company. 

There is a better way. 

Integrated services 
for TOfAL solutions. 
Network Associates, a unique 
organization of life insurance
specializing service companies, 
has helped many companies enter 
the "new wave" market without 
losing control over administrative 
growth. 

Under the direction and man
agement of professional actuaries, 
the comprehensive services avail
able from Network Associates 
address all the primary needs 
within every functional area of 
today's life company - from prod
uct design through sales proposals 
to policy administration and man
agement reporting. 

Drawing upon decades of 
experience, the insurance and 

data processing professionals at 
Network Associates provide tradi
tional and nontraditional product 
support that overcomes policy 
.. generation gaps." 

Write soon for further infor
mation on how the services of 
Network Associates can help you 
compete in today's changing mar
ket: 200 Fifth Ave. SE, P.O. Box 
4828, Cedar Rapids, IA 52407. Or, 
call 319·398·1800. 

(]) 
NETWORK ASSOCIATES 

Insurance Information Services 
-for Life. 

ACTUARIAL CONSULTING / MAIN FRAME [, PERSONAL Cav\PUTER SYSTEMS / INFORMATION PROCESSING , 
Circle 51 on reader ervice card. 



AOS/vS Consulting 
_ y tern Tuning 

etworkingl ornrnunication 
o IOBM PR T 
I FO EO 
TRE OVIEW I RIPT II 
U I RMI OBOL 

Commercial Applications 
o veloprn nt In tallation 
upport 

Tool Packages 
M UMA ager 
B KUPMA ag r 
POOLMA ag r 

Upgrades 
ulhorized Oala G n ral 

l rn upplier 

V1ANTAGE SOFTWARE, INC. 

212-302-7711 
1500 Broadway, Rm. 81 2 

New York , NY 10036 

Circle 73 on reader service card . 

ALGOMA UNIVERSITY 
D210/211 EMULATION + 

Now with 

Printer/Disk 
Pass-through Mode 

Here at Algoma University we have more 
IBM PC/ XT/ AT's connected to our DG sy -
tern than DG terminal ! 

Here 's why: 
A PC is more ver atile than a dedicated ter
minal. Keys may be programmed on the fly 
to provide ingle key troke command in 
CLI , SED, CEO, IDEAS , etc. Snap hots of 
creen may be aved on the PC' di k. A PC 

make possible file tran fers between the 
PC' di k drive and DG. Full DOS path
name and filename are now upported . 

A we improve and develop our product , 
all old customers will receive updates for ju t 
the cost of the disk and shipping. 

Now for the unbelievably low price of 
$99 U.S. , you can have 0210/211 emula
tion , programmable key, file tran fer, and 
dedicated cu to mer upport . 

So why go any other route? 

ALGOMA UNIVERSITY 
Computing Services 
1520 Queen St. E. 
Sault Ste. Marie, 

Ontario, CANADA 
P6A 2G4 

705-949-2301 
Circle 2 on reader service card. 
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patible. Supports full screen query via 
SQL*Forms. 

Interactive update facilities, Full screen 
orientation (SQL'Forms); capabilities in
clude add with prompts (SQL'Forms), 
delete/confirm, change with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

DXXX terminal capabilities. Products are 
device-independent and thus run simi
larly regardless of terminal type. 

Multiple records displayed on one 
screen. Maximum field size displayed is 
240 characters. 

Windowing capabilities and screen 
"painter" included . 

Standard screen generated from data 
dictionary. Default prompts and vali
dation criteria supplied from the data 
dictionary. Code is available for cus
tomization via Triggers. Source code is 
not available. 

Report generator 
General features. Page headings, au

tomatic subtotals, subheadings, foot
notes, default column positioning 
(sQL'plus), default headings from data 
dictionary (SQL·Forms). 

Standard form letter reports and 
mailing label reports can be generated 
by using sQL·Report. These, along with 
reports designed with a "paint" inter
face, will be available in Oracle's !Re
port product. 

Automatic settings for page numbers, 
etc. can be suppressed or overridden. 

Additional development tools. Appli
cations generator (SQL'Forms); data 
communications facilities (SQL"Net) sys
tem; data base design tools, prepro
grammed applications, and graphics. 

System considerations 
Memory recommendation. Mini

mum memory recommendation is 1 MB 
for Oracle servers and two to five active 
users per MB, depending on the appli
cation. For each module, the code is 
shared. 

Independent application bench
marks are available. 

Price. Variable by country. Contact 
Oracle sales office. 6. 

PowerHouse 

Cognos Incorporated, P.O.Box 9707, 
3755 Riverside Drive, Ottawa, Ontario, 
Canada K1G 324; 613/738-1440. Contact: 
Bob Stanley. 
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Data base management 
Data dictionary. All subsystems use 

an automatic interface to a common 
data dictionary managed by a central 
data base administrator. The data dic
tionary provides user security autho
rization, produces reference lists or 
"where used" listings, and includes the 
following defaults: screen prompts, re
port headings, data entry validation, 
and edit mask. 

Data types supported. Strings/char
acter, numeridinteger, dates, money. 

File/record restrictions. 255 maxi
mum files in Quick. No maximum rec
ords per file . 1,023 maximum fields 
per record. 31 maximum files open 
simultaneously. 

Physical data structures. Supports 
DG's INFOS and DGlSQL file structures 
and access methods. 

Logical data structures. Hierarchical 
and relational (inner and outer join). 

Simultaneous read/write access is 
supported. Granularity depends on 
which of the vendors' file systems is 
being used. 

Multivolume data bases are supported. 
Distributed data base capabilities 

are provided through full support of 
DGISQL. 

Backup and restore procedures. 
Backup, journaling, and recovery are 
provided through INFOS or DGlSQL capa
bilities. (Includes integrity and error 
processing controls, backup and re
store processes, and transaction pro
cessing recovery). 

Host language interfaces include all 
non-interpretive 3GL languages. 

Data import and export facilities in
terface to INFOS and DG/SQL. 

Data base access control. Record 
and field level access can be selectively 
granted and denied. Data access audit
ing is supported. 

4GL programming capabilities 
General features. If, then, else with 

nesting; loop, end loop, escape, next; 
execute; subroutines (internal and ex
ternal); functions (internal and external). 

Character and string handling. Con
catenate, substring, trim, upper/lower
case; string functions for parsing. 

Numeric capabilities. Date arith
metic; a variety of time formats; ceiling, 
floor, and modulo numeric functions . 

Interactive editing and debugging 
are not needed. 

Spawn to subprocess is supported. 

Interactive update facilities. Full screen 
orientation; capabilities include add with 
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CPR ~=RE=e=~=IR=D=IV=IS=IO=N=::=:::::t 
computer Products & Repair, Inc. 

Your Full Service 
DATA GENERAL 

Hardware Support Company 

6 MONTH WARRANTY 
(213) 538-1900 

641 EAST WALNUT STREET, CARSON, CALIFORNIA 90746 

Circle 12 on reader service card . 



HARDWARE • SOFfW ARE SPECIALISTS 

·,·,··"'······ .... WE ,,_ ... ~ •. .t'., .,.,,,, 
:.:.;;.;":; 

,;. 

MEAN 
BUSINESS 

DG and MCBA. The right combination for your business. 
Now, through Westwood Systems Group, updated 

COBOlJlCOBOL versions of MCBA General Accounting 
and Distribution ~ MCBA's full Manufacturing System. 

We do mean business for you. 
DG HARDWARE FOR QUICK DELIVERY 

• MV SYSTEMS· MV 7800 UPGRADES· CRTS • PRINTERS· 

WESTWOOD • SYSTEMS • GROUP, INC. 
161 MORSE STREET· NORWOOD, MA 02062· (617) 769-6335 

Circle 74 on reader service card. 

_ ~ Delphi Data 

Your VAR/OEM Support GrouJ? . 

EXPANDED DESKTOP SYSTEM 

m 
kl~~;$'-~12OMB 

12OMB-' '- 120MB 

Desktop Upgrades 

NEW!!! 120MB for Desktop 
Standard Data General Modules & Controllers 
now can support up to four (4) 120MB disks 
under ADS. 

CALL FOR DEl AILS! 

MV2000 or MV4000DC Upgrades 

15MB - 38MB ............. $2,495 70MB - 120MB .... $5,430 
15MB - 71MB .............. 3,295 
38MB - 71 MB .............. 2,995 
15MB/38MB/71 MB - 120MB . CALL 

MV2000 or MV4000DC Add..,n Disks 
70MB ... $3,430 
120MB ... 5,880 
160MB ... 6,650 

70MB - 160MB ..... 6,200 
120MB - 160MB .... 5,430 

Transport Disk (Bundy Box) for 
Desktop/MV2000/MV4000DC 
15MB ....... $ 895 120MB ....... 5,880 
38MB ........ 1,495 
71MB ........ 2,795 

Special Heavy-duty Aluminum carrying case for any Transport Disk $150 

24-hour Response All Items - No Extra Cost!! 
VAR'S - OEM'S - Call for YOUR prices. 

(714) 3~4~20.20 
12155 Magnolia • Suite 6C • Riverside • California • 92503 

Circle 28 on reader service card. 

prompts, delete/confirm, and change 
with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

DXXX terminal capabilities and supports 
approXimately 120 other termina l types 
including HP, DEC, and ADM. 

Multiple records displayed on one 
screen. Maximum size field for reports-
264 bytes; for screens-SO bytes. Stan
dard screen can be generated from data 
dictionary. 

Report generator 
General features. Page headings, au

tomatic subtotals, subheadings, foot
notes, defau lt column positioning, de
fault headings from data dictionary. 

Automatic settings for page numbers, 
etc. can be suppressed or overridden. 

System considerations 
Memory recommendation. Mini

mum for PowerHouse is an MV class 
machine with 2 MB of memory (includes 
AOSlVS). Code for each module is shared 
and compiled. 

Price. Available on request. Dis
counts are available for government or 
educational institutions. !1 

Relate/DB 
, 

Computer Representatives, Inc. (CRl), 
5333 Betsy Ross Drive, P.O Box 58004, 
Santa Clara, CA 95052; 408/980-9898. 
Contact: Pamela Crowlf!lj. 

Data base management 
Data dictionary. RelatelDB does not 

use a data dictionary. Instead, each file 
has its own structure contained within 
the physical fi le. Each file's structure is 
readily available via the SHOW STRUC
TURE command. Defaults are provided 
for report headings (the field name is 
the default column heading), data entry 
validation (numeridalpha, dates, deci
mal precision, length), and edit mask 
(dollar Signs, commas, sign choices, 
date formats). Provides user security 
authorization. Relations are defined for 
inquiry and reporting by creating views. 

Data types supported. Strings/char
acter; numeridinteger; dates, including 
century; money; Boolean. 

File/record restrictions. No restric
tions on number of files or number of 
records per file, except for operating 
system limits. Maximum fields per rec
ord is 127. Maximum number of files 
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open simultaneously varies based on 
number of fields per file opened, num
ber of aggregates, views active, etc. 
Usually 20- 30 files per user. No limit 
system-wide. 

Physical data structure. A flat file 
with B-tree indexing and relative record 
access. Disk space management tools 
include SHOW CURRENT command for 
analyzing file limits and REORGANIZE 
FILE command for increasing file limits. 
Data compression capabilities are pro
vided, selectable by file. Record index
ing mechanisms are B-tree, with distri
bution data for query optimization. 

Logical data structure is relational 
with inner and semi-outer join. 

Simultaneous read/write access is 
supported at the record level. 

Multivolume data bases are sup
ported if the operating system allows a 
logical file to span multiple volumes. 

Data base reorganization. It must be 
reorganized if the file is full-logically 
(predefined record limit) or physically. 
Logically deleted records need to be 
purged (records can be physical or logi
cal deletes, selectable by file). Each file 
is reorganized separately-there is no 
physical data base to reorganize. Re
organizing is done with REORGANIZE 
FILE filename; reserve = number. 

Integrity and error processing. Files 
can be defined as "crash proof," which 
forces every change to be written im
mediately to the physical disk and 
keeps users from "breaking" a process 
that is updating indexes. Files can be 
opened in shared or exclusive mode 
with choices of update, modify, or read 
access. Either user-defined locking and/ 
or a checksum algorithm prevent a 
record from being updated/deleted if 
another user has changed/deleted the 
record since originally read. An error 
message catalog describes each error. 

Transaction processing recovery pro
cess is forward recovery. 

Backup and restore procedures. Files 
can be backed up and restored using 
standard operating system utilities. The 
data base does not need to be closed 
while backing up data . However, to en
sure a clean backup, they should be 
closed. 

Host language interface includes Ada. 
Data import and export facilities in

clude complete access to variable- or 
fixed-length AOSNS files. 

Data base access can be selectively 
granted and denied at the file, field, 
and record level. Read only, modify 
(can't add or delete), and update priv
ileges, as well as control over who 
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can create files, execute commands, 
run jobs, etc. Data access auditing is 
supported . 

Concatenate, substring, trim, upper/ 
lowercase. 

4GL programming capabilities 
General features. If, then, else with 

nesting; loop, end loop, escape, next; 
execute; subroutines (internal and 
external). 

Character and string handling. 

Numeric capabilities. Automatic 
rounding, with money handled with 
proper precision and rounding; date 
arithmetic; a variety of formats for 
time. Numeric functions include abso
lute, exponential, factorial, log, maxi
mum, minimum, remainder, pi, round-

Selecting Accounting Software 
for Your Data General MV? 
Ask the right questions .... 

Find out if the other software company offers : 
• Full Support on their products with : 

- Toll-Free Support Hot-line, 
- Dial-up Modem facilities, 
- Semi-Annual Enhancements and upgrades? 

• Reasonably priced ,Custom Modifications, on-time? 
• Excellent user and technical Documentation? 
• Outstanding system Functionality and Ease of Use? 
• Data file Creation, Installation and Conversion 

Services? 
• The ability to allow your Financial Accounting 

Information to be passed to a Spread Sheet, 
automatically? 

• On-Site Training ? 

We'll give you the right answers .... 

Our packages include: 

o General Ledger with o Fixed Assets 
Spread Sheet Interfaces o Professional Invoicing 

o Subsidiary Ledger o Order Entryllnventory 
o Accounts Payable o Purchasing 
o Accounts Receivable o Payroll 

-4'1 LIONS GATE 
~ll SOFTWARE INC. 

See us at 
NADGUG'S 

Conference 87 
Booth #33 

A Qualified Data General Independent 
Software Vendor 

Call us for more Information 
From the United States toll-free: 1-(800)-663- 8354 
From other countries: 1- (604) -437 - 0001 

* Also available under the UNIX. XENIX. MS/DOS 
and PC/DOS operating systems. 

Circle 45 on reader service card . 
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The best decision for 
improving computer 
response time. 

Main memory. 
From the DeskTop thru the MV series we manufacture 
your first line of defense against poor system response. 
Expand with SCIP memory and save slots and power 
too. Our boards are also easy to set up with board edge 
switches for the tarting address and for memory board 
enable/disable. 

Ram Cache Disks. 
When you have topped out of main memory or if you 
just need to get the lead our of your di k acce ,then 
select one of our Ram Cache Disks to boost your 1/0. 
Put 2 MB to 8 MB on line with a 1 microsecond average 
access time (emulates the Paging Disk and ova Disk) 

Why SCI P Memories? 
Because they are the best value. 

SYSTEM CONTROLLERS & INTERFACE PRODUCTS 

Quality IDependability. 
Reliable performance is our design objective and our 
engineering team take pride in the exceptional quality 
of manufacturing, test and customer respon e. So with 
little ri k we backup our memories by extending to you 
a lifetime warranty. 

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

Data General counterparts, but offer more memory per 
board, free up power for expansion and have easy etup 
information ilkscreened on their covers. Evaluation 
units are available 0 you can ee for your elf. 

Technology. 
Innovative design, intricate tooling and di tingui hing 
feature make our memories more than ju t clone .... 
Our MV410 board allow an MV10000 a full 32 MB on 
only two board yet they con ume 1/2 the power .. . . Our 
MV6 0 memory extend the MV 00011 thru it' MB 
"limit" to a full 12 18 of AOS/vS memory. 

SCI P 
449 SO . BEVERLY DR . # 201 - BEVERLY HILLS - CALIFORNIA 90212 - (213) 2828700 

Circle 62 on reader ervice card . 
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ing, square root, trigonometric, and 
running total. 

Code produced. Produces compiled, 
optimized code, and provides interac
tive debugging capabilities, including 
TRACE, script files, access to the rela
tional command interpreter, and exit to 
editor of choice. 

Spawn to subprocess is supported. 

Interactive query facilities. Similar to 
SQL in syntax. Includes more com
mands than SQL, including UPDATE, CON· 
SOLIDATE, assignments during COPY. 

Interactive update facilities. Com
mand rather than full screen orienta
tion; capabilities include add with 
prompts and change with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

DXXX terminal capabilities and supports 
any terminal that knows where its 
cursor is. Terminal configurations are 
maintainable by the user. 

Multiple records displayed on one 
screen. Maximum size field that can be 
displayed is 78 characters. 

Windowing capabilities and a screen 
"painter" included. Code is available 
for custornization. 

Report Generator 
General features. Page headings, au

tomatic subtotals, subheadings, foot
notes, default column positioning. 

Standard mailing label and form 
letter reports completed by using the 
LABEL command. 

Automatic settings for page numbers, 
etc. can be suppressed or overridden. 

Additional development tool. Applica
tions generator, preprogrammed appli
cations, and a graphiCS option (GRAF). 
Will interface with any standard data 
communication facilities. 

System considerations 
Memory recommendation. Mini

mum memory is 2 MB, with 4 MB recom
mended. The command language is in
terpreted. The 4GL is interpreted and 
compiled. Report writer is integrated 
with the command language. Graphics 
are integrated with the command 
language. 

Central system overhead. Depends 
on what RelatelDB is asked to do. Com
plex jobs with index creation or sorting 
require considerable resources. Simple 
jobs require very little. 

Focus 

Independent application bench
marks are available. 

Price. Available on request. Lease 
rates available. Quantity and educa
tional discounts. For government dis
counts, contact vendor. a 

SIR/DBMS 

SIR , a division of 151, 707 Lake Cook 
Road, Suite 120; Deerfield, IL 60015; 
312/480-9270. Contact: Jeff Polz. 

Data base management 
Data dictionary. All subsystems use 

an automatic interface to a common 
data dictionary managed by a central 
data base administrator. The data dic
tionary provides user security autho
rization, defines relations for inquiry 
and reporting, produces reference lists 
or "where used" listings, and includes 
the following defaults: screen prompts, 
report headings, data entry validation, 
and edit mask. 

Data types supported. Strings/char
acter, numeridinteger, dates. 

File/record restrictions. Maximum 
number of files is 4,095. Maximum 
records per file is more than 2 billion. 
Maximum fields per record is 4,095. 
Maximum number of files open simul
taneously is 4,095. 

Physical data structures support in
verted list, external pointers, sequen
tial, keyed and relative access. Disk 
space management is provided through 
internal space management. Data com
pression capabilities are provided 
through optimized, internal storage. 
Record indexing is modified B-tree. 

Logical data structures. Network, 
hierarchical, and relational with inner 
and outer jOin. 

Simultaneous read/write access is 
provided at the field or higher level (the 
DBA can set level). 

Data base reorganization can be car
ried out when data base characteristics 
exceed current settings. To reorganize: 
modify characteristics, unload, purge, 
and reload data base. 

Distributed data base capabilities 
include concurrent read/write access 
with master. Upload/download data 
base changes across different machines. 

Integrity and error processing. AU 
access to data base is through data dic
tionary. Verify utility checks integrity. 

Transaction processing recovery. 
Automatic journaling of aU data base 
changes. 

Backup and restore procedure is to 
unload/reload; subset/merge. 
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DEC· DG· IBM 
Color DG/I0SP Stock 
DG/I0, DG120, DG/30 Pkg. Stock 
512KB DG120 memory 550. 
USAM·1, USAM-4 Stock 
Cart. Tape for Desktop Stock 
5·14513 Desktop Converter Stock 
4221·A Desktop Parallel Controller 500. 
4436 Mouse Stock 
D·214, D·215, D-411, 0-461, CRT Stock 
D·2l1 CRT 550. 
D·2oo CRT 250. 
MV12000 Stock 
C/300 495. 
C/150 w/o Memory 795. 
MP 1001200 Stock 

ova 4C, 5 Slot Chassis 95. 
Cas ette 1/0 w/512473 Cable 295. 
Comm. Basic 1/0 Stock 
IAC·8, IAC·16 Stock 
ALM·8 250. 
ALM·16 350. 
TCB's Stock 
9165 TCU 50. 
Meter High Disk Cabinet ew 1500. 
6097-B Dual Quad Fpy SIS 500. 
6236 354MB Disk SIS Stock 
6239 592MB Disk SIS Stock 
6161 147MB Disk SIS Stock 
ERCC for S/140 500. 
BMC for S/140 tock 
537 Expansion Chas is 300. 

8655 128KB Memory 400. 
64KB Eclip eSC Memory 50. 
6125 Unhard Tape SIS 1800. 
6321 LQ Ptr w/tractor ( ew) Stock 
Used 2686·A HP La er Jet Ptr 1195. 
HP Laser Jet Serie II Ptr 1800. 

Ames Sciences, Inc. 
Chancellor Pt. Road 
Trappe, MD 21673 

301·228-8100 
Circle 3 on reader service card. 

FOR IBM PC's 

Why is the 
fastest DiOO terminal 

emulator also the 
cheapest? 

Because 
we sell a lot of 

thanl 

Rhlntck'I 

EMlf 
DIscounted 
USA PrIce: "5. 

~ 
Rhlntck, Inc. 

.. p.o. Box 220 
. Columbia, MD 21045 

301-730-2575 
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Host language interface to any lan
guage capable of Fortran subroutine 
calls . 

Data import and export facilities in
terface to SAS, BMDP, SPSS, D1F, and SYSTAT 
Save files . 

Data base access can be selectively 
granted and denied at the field, record, 
and data base levels . Views in SQL. Data 
access auditing and security alarms are 
supported . 

4GL programming capabilities 
General features. If, then, else with 

nesting; loop, end loop, escape, next; 
execute; subroutines (internal and ex
ternal); functions (internal and external). 

Character and string handling. Con
catenate, substring, trim, upper/lower
case; string functions for parsing. 

Numeric capabilities. Automatic 
rounding, with money handled with 
proper precision and rounding; date 
arithmetic; a variety of formats for 
time. Numeric functions include trig
onometric, math (ABS, RND, SQRT, LOG, 
etc.), summary (mean, Stdev, Min, 
Max, etc.), across-record, input, string 

conversion, and many others. 
Code produced. Produces compiled, 

optimized code. 
Language-sensitive editor provided . 
Interactive editing and debugging 

provided . 
Spawn to subprocess is supported. 

Interactive query facilities. SQL·com
patible, supports procedural language 
and full screen-query methods. 

Interactive update facilities. Full screen 
orientation; capabilities include add 
with prompts, delete/confirm, change 
with prompts. 

Screen design and management 
Terminal types supported. Utilizes 

DXXX terminal capabilities and supports 
78 other terminal definitions. Others 
can be added. 

Multiple records displayed. Maxi
mum field size displayed is 79 or 131, 
depending on terminal. 

Standard screen generated from data 
dictionary. 

Report generator 
General features. Page headings, au

tomatic subtotals, subheadings, foot
notes, default column positioning, de
fault headings from data dictionary. 

Automatic settings for page numbers, 
etc. can be suppressed or overridden. 

Additional development tools. Appli
cations generator, data communications 
facilities, system and data base design 
tools, graphics. 

System considerations 
Memory recommendation. The mini

mum memory recommendation is a 
working set of 400 pages. For each 
module, the code is compiled. 

Central system overhead not re
quired for supporting processes. 

Price. Class B machines (MVI2()()()(), 
MV1S000 model 20)- $80,000; Class C 
(MV/1()()()())-$66,OOO; Class D (MV/SOOO)
$40,000; Class E (MVI2000, MV/4(00)
$13,500; Class F (MVI2000 DC, MV4000 DC)
$3,000. Ongoing, yearly maintenance 
ranges from $360-$9,600. Lease rates 
available. Quantity, government, and 
educational discounts available . t:. 

for Nova, Eclipse, and MV Users 

Model "Big City" GIG A-RIG 
(8 disk drives. & 6250 BPI tape drive) 

GIGA-RI& ... . 

o Gigabytes of Disk Storage 
o Plus Tri-Density Magnetic Tape Drives 

It's a GIGA-RIG! 
o The custom package takes only 6ft2 of floor space 
o Choose your combination, or start small and add on: 

Fixed or Removable disks emulating Data General's 
Models 6236/37 and 6239/40 (Argus Compatible) 
Magnetic tape at 800/1600/6250 BPI 

System Technology Associates 
15111 Mintz Lane, Houston, Texas 77014 
Service Nationwide, area offices ... 

(800) 553-5124 
In Texas (713) 440-8340 
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Austin - Dallas -Kansas City - St.Louis 
Minneapolis - Chicago -Atlanta - Orlando 

Circle 68 on reader ervice card . 
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RESENTING . • 
Data General's 
information 
presentation facility 
by Dennis J. Berman 
Special to Focus 

I am asked more questions about 
Present, Data General's reporting pack
age, than almost any other data pro
cessing topic. This is probably because 
it does so many things for so many 
people. Designed for taking raw data 
and formatting it into useful informa
tion, Present can be used by end-users 
as an ad hoc report creator, by execu
tives as a "canned routine" facility, or 
by systems people as a prototyping tool. 

The input data can be any of the fol
lowing types: sequential list or text flat 
files, 1 FOS·n data-base-oriented files, 
DCIDBMS network-type data bases, DGI 
SQL relational data bases, and CEO data 
files. You can create output in the form 
of reports, bar and pie charts (in con
junction with DC's Trendview graphics 
charting package), or another file (an 
extract). 

Present is designed like most other 
4GLs (fourth-generation languages). 
Similar to IBM'S RAMIS n by On-line Soft
ware, Present is easy to learn and easy 
to use . I've seen some decent Present 
reports created in no more than five 
minutes-and with as few as three 
lines of code (known as a macro). Any
body can learn how to get started in 
less than an hour. DC also offers com
puter-based training (CBT) for Present. 

My user community started using 
Present as an afterthought. While de
veloping some new systems a few years 
ago, our OEM and I needed a quick-and-
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Figure 1: "EMPLOYEE..NAME.OF" Present description file 

* This is the PRESENT fi1. description for the 'EMPLOYEE_NAME' file. 

01 EMPLOYEE NAME RECORD DATA SENSITIVE LENGTH 60, 
05 ENAME EMP-NUMBER UNPACKED DECIMAL UNSIGNED (4) 

HEADER CENTER 'Emp1oyee" 'Number', 
05 ENAME LAST NAME CHARACTER (20) 

HEADER CENTER "Last' 'Name', 
05 ENAME FIRST NAME CHARACTER (20) 

HEADER CENTER 'First' 'Nams', 
05 ENAME TERRITORY CODES OCCURS 3, 

10 ENAME TERRITORY CHARACTER (1) 
HEADER CENTER 'Territory' ·Code.·, 

05 ENAME_FILLER CHARACTER (13). 

Figure 2: "EMPlOYEE..SAlES.OF" Present description file 

* This is the PRESENT fi1. description for the 'EMPLOYEE_SALES' fils. 
01 EMPLOYEE_SALES_RECORD DATA SENSITIVE LENGTH 30, 

OS ESALES_EMP_NUMBER UNPACKED DECIMAL UNSIGNED (4) 
HEADER CENTER 'Emp1oyee" 'Number', 

OS ESALES PERIOD DATE 
HEADER-CENTER-'Sa1e.' 'YYMM', 
10 ESALES PERIOD DATE YY UNPACKED DECIMAL UNSIGNED (2) 

HEADER-CENTER-·Sa1;.' 'Year', 
10 ESALES PERIOD DATE MM UNPACKED DECIMAL UNSIGNED (2) 

HEADER-CENTER-'Sales' 'Month', 
05 ESALES PERIOD DATE RD REDEFINES ESALES PERIOD DATE 

HEADER-CENTER-'Sal.s· 'YYMM', --
10 ESALES PERIOD DATE YY RD CHARACTER (2) 

HEADER-CENTER-·Sal.s·-·Year", 
10 ESALES PERIOD DATE MM RD CHARACTER (2) 

HEADER-CENTER-·Sa1 •• ·-·Month·, 
05 ESALES AMOUNT UNPACKED DECIMAL UNSIGNED (6,2) 

HEADER-CENTER 'Sales' 'Amount' , 
05 ESALES_FILLER CHARACTER (14). 

dirty way to look at the new data we 
were producing. DG'S Inquire utility 
was fine for looking at single, unpacked 
records; however, we needed to see the 
big picture. The report writer facility in 
DC's SortlMerge utility was cryptic and 
limited. Writing and recompiling COBOL 
programs was also no fun. (DC could 
have made that almost bearable if they 
hadn't left the report writer out of their 
AOSNS COBOL.) By process of elimina
tion, we selected Present. Shortly 
thereafter, I caught a couple of execs (of 

the corporate persuasion) staring over 
my shoulder. They were duly im
pressed with Present's "what if" power 
and speed. Not wanting to confine the 
use of Present to just development, 
they asked me to begin training the rest 
of the users. So much for my empire
building. 

There are a few ways to set up 
Present in your shop: you can have CEO 
call it, you can batch process it, and 
you can call it directly from CLI. If your 

65 



Focus ON: DATA BASE MANAGEMENT 

Figure 3: "ENAME..ESALES.VF" Present VIEW file 

VIEW ENAME ESALES 
SELECT * FROM FILE EMPLOYEE NAME. FILE EMPLOYEE SALES 
WHERE ENAME_EMP_NUMBER • ESALES_EMP_NUMBER -

Figure 4: "OJB_FOCUS_ VIEW.PR.MAC" Present macro 

INPUT VIEW ENAME ESALES 
PAGESIIE 70 COLUMNS 
TITLE 1 "(MACRO DJB_FOCUS_VIEW)" DATE CENTER PAGE RIGHT 
TITLE 3 '"BOYS-OF-SUMMER" COMPANY -- 1987 SALES VOLUMES' CENTER 
SELECT ESALES_PERIOD_DATE_YV • "87" 
TABLE IQUARTER 

"01" "1ST" "02" "1ST" "03" "1ST" "04" "2ND" "OS" "2ND" "06 " "2ND" 
"07" "3RD" "08" "3RO" "09" "3RD" "10· "4TH" "11" "4TH" "12' "4TH" 

COMPUTE NICE NAME· 
( TRIMR(ENAME_LAST_NAME) !!" "I! TRIMR(ENAME_FIRST_NAME) ) 

COMPUTE DATE RD • ESALES PERIOO DATE 
SORT ESALES PERIOD DATE NICE NAME 
BREAK AFTER-IQUARTER(ESALES_PERIOD_OATE_MM_RD) 

1 UNDERLINE(ESALES_AMOUNT) 
IQUARTER(ESALES_PERIOD_DATE_MM_RD) "QUARTER TOTAL:' 
SUM(ESALES AMOUNT) PICTURE $$$.$$$.$$$ .99 RIGHT 

3 -
REPORT 

ENAME EMP NUMBER PICTURE 9(4) 
NICE NAME- PICTURE X(30) 
DATE-RD PICTURE 99/99 
ESALES_AMOUNT PICTURE ZZZ.ZZZ.ZZI.99 RIGHT 

HEADER NICE NAME CENTER "Emplov •• " "Nam." 
HEADER DATE-RD CENTER "Sal •• " "VY/MM" 
TOTAL 3 "REPORT TOTAL C· COUNT PIC ZI9 COLUMN+O " ITEMS):" COLUMN+O 

SUM(ESALES AMOUNT) PICTURE $$'.$$$.$$$.99 RIGHT 
TOTAL 4 'REPORT MONTHLY AVERAGE:" 

AVG(ESALES_AMOUNT) PICTURE $$$.$$$.$$$.99 RIGHT 

Figure 5: Sample output from " OJB_FOCUS_VIEW. PR.MAC" Present macro 
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8/27/87 

BOVS OF SUMMER COMPANY -- 1987 SALES VOLUMES 

Employ •• 
Numb ... 

0578 RIPKEN. CAL 

Employ •• 
N.m. 

0005 ROBINSON. BROOKS 
0600 MURRAY. EDDIE 
0005 ROBINSON. BROOKS 

1ST QUARTER TOTAL: 

0578 RIPKEN. CAL 
0005 ROBINSON. BROOKS 
0800 MURRAY. EDDIE 

2ND QUARTER TOTAL: 

0600 MURRAY. EDDIE 
0578 RIPKEN. CAL 
0005 ROBINSON. BROOKS 

3RO QUARTER TOTAL: 

0578 
0005 
0600 
0005 

RIPKEN. CAL 
ROBINSON. BROOKS 
MURRAY. EODIE 
ROBINSON. BROOKS 

4TH QUARTER TOTAL: 

REPORT TOTAL (14 ITEMS): 
REPORT MONTHLV AVERAGE: 

S.l.s 
VV/MM 

87/01 
87/01 
87/02 
87/02 

87/05 
87/05 
87/06 

81/08 
87/09 
81/09 

87/10 
87/10 
81/11 
87/12 

5.1 •• 
Amount 

34.343.43 
10.057.88 

23.43 
20.010.00 

----i64:434~74 

66.785.10 
50.023.99 

100.324.00 

---i2i7:133~6g 

3.453.33 
.234.28 

12.388.88 

----ii6:o76~4g 

11.199.95 
54.545.45 
9.8U.95 

20.000.00 

----i9S:644~3S 

$393.289 .27 
$28.092 .09 

shop is "promptless" like mine, you 
can have it called by a CLI or application 
language menu. 

The first thing you should do is fa
miliarize yourself with the product. 
The documentation manual (#093-
000168) is well-written-even consider
ing the four typos I found on the first 
page (January 1985 printing, 1-1). The 
documentation change files (i.e., #093-
000168-03) are also very valuable. If you 
didn't receive these files, find a copy. 

Next, you will need to define who 
will be using Present and how they will 
be using it. The beauty of this product 
is that unsophisticated users can use it 
by having someone else write the 
Present macros for them. 

Present comes with a utility called 
PRUSER that lets you establish Present 
user profiles with their associated privi
leges. It is much like the AOSNS PRE
DITOR utility. Next, you will need to de
fine what data the users will be able to 
query against. This is done by creating 
description files ( .DF) similar to COBOL 

record layouts . Although somewhat 
time-consuming, this process proved 
valuable to my shop: it became the be
ginning of our data dictionary. I also 
found the definition process much sim
pler than the other reporting packages. 

When conSidering Present for your 
shop, be very conscious of perfor
mance. Like all other user-friendly 
packages, Present is a resource hog. It 
is advisable to establish its system pri
ority lower (but with a higher number) 
than the other user processes. When 
purchasing Present, be sure to include 
at least one extra 2 MB memory board 
with your order. Let no one claim DG is 
without a sense of humor. When I 
asked about the extra memory module 
I had ordered, they told me, "the cache 
is in the mail." 

After working with Present for a 
while, you will discover new uses for it. 
Basically, Present can handle any file 
that you can make conform to a pre
dictable detail record format. For ex
ample, if you weren't fortunate enough 
to attend Tom Gutnick's seminar at Con
ference 87 on writing application pro
grams against the SYSLOG file (to extract 
system usage information)-fear not
Present can do it. Simply run DG'S Re
port utility against SYSLOG using the ICT 

and IL switches in order to write a con
sole connect-time report to disk. Create 
a report detail line description file for 
Present. Then write a Present macro 
against this disk file. Be sure to SELECT 
" records" (actually lines of the disk re-
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port) that have valid data. In other 
words, leave out page headings, blank 
lines, and the like. It took me only 15 
minutes to develop, test, and produce a 
detailed listing of how much each per
son used each CPU console port. The 
macro was only seven lines long. It was 
kind of a kludge, but it worked. One 
general hint is to pre-create and define 
your output list files as IDATASENSITIVE to 
Present. If there is an interest, I'll print 
the details in another article. 

A relatively new feature of Present is 
its ability to handle more than one in
put file at a time. It will be easier to ex
plain how this works with an example. 
Imagine that the fictitious Boys of Sum
mer Company has two sequential files: 
EMPLOYEF-NAME, with all the company's 
employee names, and EMPLOYEE..SALES, 
with- you guessed it-the company's 
sales volumes by employee. Both files 
key on unique employee numbers (see 
description files in Figures 1 and 2) . 

Your mission is to produce a quar
terly sales report that shows the em
ployee name and number. You do this 
by creating what is known as a VIEW file 

(.VF). Figure 3 lists the ENAME..ESALES.VF 
view file I created to associate the two 
files for Present based on their match
ing employee number fields. You must 
use unique field names in all your .DF 
description files. If I was using INFOS-JI 
files instead of the sample sequential 
files, all I would have to do is change 
the VIEW references of FILE to INDEX. To 
use more files as input, simply extend 
the VIEW SELECT and WHERE lines. The 
"*,, in the VIEW tells it to use all the 
fields from each file description . It's a 
lot more efficient to write your VIEWs to 
SELECT only the fields you really need. 
Now write the macro using the INPUT 
VIEW command. 

Take a look at the sample Present 
macro shown in Figure 4, which illus
trates some of my favorite Present 
macro coding techniques. Keep in mind 
that most of it is fluff to make the 
sample report shown in Figure 5 look 
more presentable; most of the macros 
you will write will be much simpler. 
Since our users have several hundred 
Present macros, I always include the 
macro name on the printed output. 
That way, if users see a particular 

Present report that they like, the output 
will direct them to the macro name 
they need to run . 

Present is lacking direct IF-THEN-ELSE 
logic abilities. You can try to get around 
this by using the powerful TABLE com
mand. In the sample, I was able to 
produce quarterly sales volumes by as
sociating each month with a quarter 
and then doing a control break on it. 

Present has a lot of new string ma
nipulation commands. In my sample 
macro, TRIMR removes trailing (right) 
blanks from the employee names. The 
"!!" joins (concatenates) the names to
gether. There are a couple of ways to 
redefine data fields . You can do it in the 
description file (see ESALES-PERIOD
_DATE..RD in Figure 2) or in the Present 
macro by using the COMPUTE command. 
I also recommend you predefine each 
field's report column heading inside the 
description file by using the HEADER 
command. This keeps ill-informed 
users from labeling it incorrectly inside 
their macros. Also, this keeps output 
consistent and saves countless key
strokes during macro programming. 

As mentioned above, Present does 
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have a few limitations. It doesn't handle 
complex logical expressions very well. 
Because of this, it has a problem han
dling multiple fields that occur more 
than once within a fi le description . For 
example, my sample employee descrip
tion file has a reccurring group item 
called "E AME..TERRITORY_CODES." In 
your macro, you would refer to the ele
ments as "ENAME..TERRITORY(l )" through 
"E AME..TERRITORY(3)." This allows each 
employee to be assigned up to three 
different territories. I haven't figured 
out an easy way to both search for and 
report on a particular element value. 
Present may know your value is in the 
group by using a compound SELECT 
command, but it can't feed back what 
element "occurs slot" it is in without 
regurgitating all the other element val
ues. Present also doesn't have a way to 
call in value tables unless you either in
clude them in every macro that uses 
them, or you treat them as files and use 
a VIEW. Since most of my STRs have 
been answered, these few limitations 
are bearable for now. 

In summary, I am a firm believer in 

the Single-vendor shop. If you are run
ning DC equipment, your best bet is to 
stick with DC for the software. When 
you need help, you can call the same 
1-800-DC-HELPS number you use for all 
your other questions and problems. 
Present is well-integrated into DC's 
product line. This includes tie-ins to 
CEO, SED (screen editor), SortlMerge, 
Trendview, CLI, and all their file man
agement systems. The Present interac
tive commands are very "cLI-like." DC 
appears to be devoting a lot of person
power to keep Present a viable offering. 
Good 01' Atlanta came out with add
ons like PRME U that help you keep 
track of your macros . Ask your DC rep 
for details . 

Present's product installation and 
maintenance is very simple, and it's 
relatively easy to learn to use. As of 
this printing, DC charged as little as 
$1,050 for the one-time, per-CPU, right
to-use license (model #30039 for an 
MVI2000 without data base support). It 
costs $18,240 for the same license on an 
MV/2()()()() with data base support (model 
#3926). Support Plus software ass is-

tance runs between $45 and $70 per 
month. This does not include any ap
plicable contract discounts and/or add
ons. Ask your DC rep for the latest 
product pricing structures. In the first 
year alone, it would cost you far less to 
get Present than it would to hire one 
additional clerical number-cruncher or 
programmer (now I know why nobody 
will go to lunch with me) . 

I want to thank you Focus readers for 
your many calls and letters (preferred 
method) on my previous articles. I feel 
this magazine is the best thing to hap
pen to DC users since LOOK.PR and 
FI D.PR. (Who wrote those gems any
way?) I encourage others to contribute 
articles and patronize the advertisers. 
Finally, to any of the Conference 87 
attendees who were kind enough to 
lend me slot money: "The cash is in 
the mail. " 6 

Dennis , . Bermall is data processing facilities 
sllpervisor at Crown Central Petrolellm Corp. He 
can be reached at 1 N. Charles St., Baltimore, 
MD 21202; 301/539-7400. 
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Aos [/VS] TRICKS BY JOHN G RAN T 

SPEED AND STYLE, 
ALACRITY AND GRACE 
Your programs reflect 
the editor you use
and the way you use 
it. Part II 

Last month, I talked about the different editing capabilities 
and relative strengths of Data General's SPEED and SED editors. 
In this issue, I will show how they affect or are affected by 
programming style. As in the last article, I will use the "$" 
character for "escape," " I\D" for "control-D," and "#" for 
"newline" in the examples. 

Programming style 
My program development and editing style is character

ized by an almost complete distrust of any hard copy of the 
code (it is never current!) . I rarely QPRJ T any source files 
(making me particularly vulnerable to system crashes); how
ever, I do exit and re-enter the editors quite frequently when 
entering new code. (I compose code on the fly and never 
write it out first using analogue writing- devices.) I'm sure 
classically trained programmers are abhorred by all of this, 
but " it works for me." Anyway, the reason I can get by with
out ever printing any files is that I know how to make SPEED 
do my work for me. If I'm having a problem with a program, 
I use SPEED to find and list all occurrences of a particular vari
able name, subroutine call, format statement, etc. If the prob
lem is spread across several modules, then I can COpy all of 
the source files together in one huge temporary file and use 
SPEED to scan it. 

DElETE/2= IGNORE = ?CODE.TMP 
COPYN = ?CODE.TMP [!FllES,%l %] 
X SPEEDID = ?CODE.TMP 
DELETEl2= IGNORE = ?CODE.TMP = ?CODE.TMP.TM 

With SPEED, I can search for all occurrences of a variable 
name or subroutine name. Calling sequences can be checked 
by finding all occurrences of CALL FRED and SUBROUTJ E FRED. 

With SED, you simply cannot do this without using SUB
STITUTE and without having a lot of patience. Also, if the file is 
very large, then SED will insert page breaks, and if you use 
"SUB FRED FOR FRED IN PA ALL," SED wiH list the lines, but it will 
also clear the screen each time it starts a new page. You have 
to be quick! 

My programming style is closely tied to the capabilities of 
the editors. Because I make such frequent use of the search 
and list feature of SPEED, I'm very careful to choose variable 
names and subroutine names that can take advantage of it. 
Grant's first and second rules of variable name selection are: 

1. Make all variable names sufficiently dissimilar so that 
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you can search for and list all occurrences of a single variable 
name without also listing other variables . 

2. Variables that represent similar entities should have a 
portion of their names common to all variables in the group. 
This will enable you to find and list all variables that are re
lated to a particular function of the program. 

For example, while scanning the C-Kermit code, I was con
tinually frustrated in my attempts to cross-reference a pair of 
variable~ called "SEOL" and "EOL." It was easy to find all occur
rences of both of these variables, but it was impossible to find 
EOL without also finding SEOL. A better choice for EOL would 
have been REOL, especially since SEOL was related to send and 
EOL was related to receive. 

In a second example, RTIMO and TIMINT were used for send/ 
receive timeout intervals. While it was possible to search for 
each variable independent of the other, it was impossible to 
use TIM to find all occurrences of both variables in one pass, 
because TIMEOUT appeared in the comments, and there was a 
procedure called RTIMER. A better choice for RTIMOfflMINT 
would have been STIMlNTIRTIMlNT, which would make the code 
much easier to maintain (and read) . Both variables can be ref
erenced by TIMINT, and each can be found by searching for 
STIM or RTIM. 

These are good examples of the fact that unreadable code 
can be written in any language, including the almighty c. 

I mentioned that you can find all subroutine calls (but not 
function calls) in a Fortran program by searching for CALL. 
With proper selection of subroutine names, you can make it 
very easy to further distinguish different types of sub
routines. There are three types of subroutines or functions 
that are used in a program: 

1. runtime routines supplied with the product (DATE, TIME) 
2. your routines that are specific to the program 
3. routines from your toolbox library that are used by many 

different programs. 
You can't do anything about the names of the runtime rou

tines; however, you can be clever with your choice of names 
of your own procedures. Let's say you are writing a program 
called PLOT-MY_DATA that uses some utility routines from your 
toolbox library (DELETLFILE, RENAMEJ'ILE, GELUSERNAM E, etc.). 
In addition, you have several subroutines that are only used 
by this specific program: I IT, SELECT, NEXTVALUE, etc. If you 
use a character such as "z" or "X" as the first character of the 
names of the utility routines and a prefix such as PMD_ (Plot 
My Data) on the names of the other routines, then you have 
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created an environment that works nicely with the SPEED 
editor: 
call PMDJNIT 
call ZDELETE....FILE( " fred") 
call ZRENAME....FILE( " joe", " fred ") 
call PMD_SELECT 
value= PMD_NEXTVALUE(1) 
username= ZGET_USERNAME(3) 

You can search for PMD_ and find all of the references to 
subroutines and functions that are specific to this program. 
You can also search for z and find all occurrences of library 
routines and functions . In the latter case, you will probably 
get other z references, but you can restrict your use of z in 
variable names to make it easier to find just the utilities . Of 
course, you can always search for CALL Z, which will just find 
all of the utility subroutine calls, but not function references. 
This will also work with SED, but as I have stated, it requires 
the slow and unnecessary and case-dependent SUBSTITUTE 
command. 

SED has good features, too! 
SED is not entirely without redeeming features, and one of 

the best is the programmable function keys. My "compose as 
you go" programming style often finds me creating code on 
the fly as I enter it with SED. I use variables as I need them 
and insert declaration statements within the code. Then when 
I am finished, I mOve them all to the top of the module and 
rearrange them in lOgical groups. As I write the code, it 
might look like: 

DO 1=1,NPT 
INTEGER I,NPT 

XYZ(I) =O. 0 
END DO 

REAL XYZ(NPT) 
PARAMETER (NPT= 1000) 

CALL GET_USERNAME(USERNAME) 
CHARACTER'15 USERNAME 

LNAME= INDEX(USERNAME," ")-1 
WRITE(SCREEN, ')"USERNAME=" ,USERNAME(1 :LUSERNAME) 

INTEGER LNAME,SCREEN 
PARAMETER (SCREEN = 10) 

Then I define function key 4 in SED: 

SET FUNCTION 4 "MOVE CURRENT AFTER LAS" 

and go to the top of the file, positioning down through the 
code and moving all of the declarations to the bottom of the 
file . Then I go to the bottom of the file and move all of 
the clustered declarations to the appropriate section near the 
top of the module, rearrange them, and add cosmetics. The 
final product then looks like: 

C) ) ) )CONSTANTS 
C--) ARRAY DIMENSIONS 

INTEGER NPT 
PARAMETER (NPT = 100) 

C--) I/O CHANNELS 
INTEGER SCREEN 
PARAMETER (SCREEN = 10) 

C») )VARIABLES 
C--) BUFFERS 
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REAL XYZ(NPT) 
CHARACTER ' 15 USERNAME 

C--) MISCELLANEOUS 
INTEGER LNAME,I 

C» » BEGIN 
DO 1=1,NPT 

XYZ(I) =O.O 
END 00 
CALL GET_USERNAME(USERNAME) 
LNAME= INDEX(USERNAME, " ")-1 
WRITE(SCREEN, ') "USERNAME=" ,USERNAME(1 :LUSERNAME) 

This example clearly demonstrates how the choice of edi
tors affects your programming style. Of course, the technique 
will work for any programming language. 

F77: Playing with fire? 
While I am on the subject, let me offer a few words of cau

tion about Fortran 77, at least Data General's version. Pascal 
programmers will be pleased to know I use IMPLICIT NONE in 
every Fortran 77 module I write-this forces me to declare 
every single variable. I know all of you old Fortran program
mers will balk at it, but if you declare the variables as you ref
erence them when you are entering new code (as in the above 
example), you will find it isn't much of an additional burden. 
If that isn't enough to convince you, consider the following 
program: 

PROGRAM NONSENSE 
Y=X 
Z= WORDADDR(STUFF) 
WRITE(SCREEN, ' )"HELLO" 
END 

If you compile that code with Data General's F77 compiler, 
you will not receive a single compile error, and of course, 
LI K won't say "boo" either. However, when you execute the 
program, all of the variables will contain garbage, and the 
program will eventually blow up on "fixed point overflow," 
because SCREEN is undefined. I hope somebody at Data Gen
eral is listening. Why can't F77 cross-reference the variables by 
"use count" and report compile errors for those that have 
never been assigned a value, like x, STUFF, and SCREEN, in the 
example? Fortran 5 was much better at detecting these types 
of errors. When I switched to F77, I wasted many hours track
ing down errors caused by undefined variables. My solution 
was to alter dramatically my programming style by writing 
every single line of code under the IMPLICIT NONE umbrella . 

One final comment: when you're working on several 
projects at once, it sure is nice to have the UNLIMITED SONS 
privilege. I tend to be very prolific in this sense. I use SPEED'S 
X command and SED's DO and CLI commands to pop out to the 
CLI and start another SED or SPEED editing session or applica
tion program. Since all of my applications also have the abil
ity to pop out to the CLI at key points in the program, it can 
get confusing. Sometimes it takes a dozen or so BYE and FUH 
commands before I finally log off the system (really!) . The 
only problem is that after pulling out of several SED or SPEED 
sessions and getting back to the first file that I started out to 
edit several hours earlier, I sometimes forget what I was doing 
there in the first place! A 

lohn A. Grant is a geophysicist with the Geological SlIrvey of Canada, where 
he manages the Exploration Geophysics Subdivision's MV14000. He may 
be contacted at 601 Bootl! St ., Room 591 , Ottawa, Ontario, K1A OEB: 
6131996-2325. 
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BENCHMARKS AND BULLETIN BOARDS 
B.J. talks about both 
:885 

As I hope you already know, a free, 
computerized Bulletin Board System 
(BBS) is maintained for ADCUG by Ra
tional Data Systems in Corte Madera, 
California. Unlike most of the tradi
tional microcomputer BBSS, the ADCUG 
board doesn't support up/downloading 
of software. Instead, it specializes in in
formation exchange and gossip. 

DC also maintains a bulletin board for 
ADCUG within the On-line Information 

Service (015), but you have to provide a 
credit card number or open purchase 
order number to cover any bills you 
might run up if you take advantage of 
the chargeable areas of 015. 015 does 
offer downloading (i.e., board to user), 
but the only files available for down
loading are patch files, and you have to 
use DC/Gate to accomplish the transfer. 

Lately, there has been some discus
sion of adding up/download capability 
to the ADCUG board. Whether or not 
that happens depends at least partly on 
some funding issues that are unre
solved as of this date (Labor [Jay 
weekend). 

Well, I'm going to throw another hat 
into the ring. :SYSMGR maintains a BBS 
for customers who want to obtain the 
latest software updates via download
ing. As you read this, the :SYSMGR BBS is 
open without charge to anybody who 
wants to access it. The specifics are 
listed in Figure 1. 

The :SYSMGR BBS differs from the 
ADCUG and 015 bulletin boards in one 

major respect: it has no connection 
with Data General Corporation or with 

Figure 1: BBS details 

the North American Data General 
Users Group. 

There are also some minor differ
ences: no message facility is provided. 
The primary purpose of the board is to 
encourage the exchange of worthwhile 
documentation and supported software 
for DC users . By supported, I mean that 
either the sources are packaged with 
the program, or the author has com
mitted to support the program, per
haps for a fee . 

The complete guidelines are the Con
tributor's Guide and the User's Guide, in
cluded in two text files you can "cap
ture" from the board. 

Access to the board can be accom
plished in one of two ways: you can use 
a dial-out modem on your DG system to 
dial the board and download files di
rectly, or you can use a PC to download 
the files and then upload them from 
the PC to your DC system. 

For those of you who choose the di
rect route, the assembly source code 
(16 bit) of an XlYMODEM file transfer 
package is available on the board with 
my compliments, but you will need 
something on your end to download it 
with. There's always a catch. 

If you access the board via a PC, you 
will need a terminal emulator/file trans
fer package on the PC that is capable of 
emulating a DC terminal. It will also 
have to support text file capture with 
one of the error-free file transfer pro
tocols that the board supports (cur
rently XMODEM, YMODEM, and BLAST). 
The AOS(NS) XlYMODEM program men
tioned above completes the package by 
allowing files captured on the PC to be 
uploaded onto your AOSINS) system. I 

Phone : 415-391-6531 (San Francisco, CA) 
Modem : 
System: 
Conf1g: 

Xfers: 
Access: 
Flavor: 

72 

1,200 baud (212A or Vad1c 3400 mode) 
MV/4000 running AOS/VS and QAOBBS . PR 
CHARACTERISTICS/605X/BAUO- 1200/CHARLEN- S/PARITY- NONE/ 
STOPBITS= 1 
XMOOEM, YMODEM, YMODEM Batch, BLAST 
Nominally 24 hours a day 
Up/downloading of user-contributed files related 
to OG hardware and software systems 

hope that some RDOS hacker will 
produce a variant of the XlYMODEM 
package for RDOS users. 

:885:GOTCHA5 
Because the size of the average high

level language AOSNS .PR file is substan
tially larger than the average MS-DOS 
.EXE file, I foresee some problems 
downloading the bulkier items, espe
cially using relatively inefficient pro
tocols like XMODEM. There are file com
pression programs available that can 
knock the size of some files down by 50 
percent. As soon as I get the source to 
one, I' ll put it on the board and com
press all the packages. However, as an 
alternative to those of you who are sen
sitive about your phone bill, copies of 
the files wil1 also be available on mag 
tape for the cost of the tape reel, ship
ping, and handling fee. Ordering de
tails are on the board. 

At this point, only one dial-up port is 
allocated to the board . Depending on 
the usage and revenues, more ports 
and faster modems may be added. 

:UPDATE:IAC5 
In the June 1986 issue of Focus, I 

wrote a column on lAC performance. 
Since that time, I've received a handful 
of calls from users who attempted to 
duplicate the results without any luck. I 
haven't had any need to redo the tests, 
plus I had lost track of my test notes, 
so I just noted the problems and 
pressed on. Last week, I got a call from 
a DG systems engineer in Los Angeles 
who was also trying to duplicate the re
sults without much luck. In this case, 
however, I knew the SE to be one of the 
better ones. He had used a fairly so
phisticated, multi task test program to 
do minimal-overhead binary Vo, and he 
had used a patch to IACRS.PR developed 
by the late (and sorely missed) Jim 
Cramer to monitor the lAC idle time. 
His results showed that the lAC idle 
time goes to zero at around 4,000 char
acters per second on an MV/1OOOO. Ob
viously, it was time for me to do some 
retesting. 

Just to refresh your memory, the 
original test results were obtained on 
an MV/1OOOO (AOSNS rev unknown) in the 
DC Education Center at McLean, Vir
ginia . I was doing a performance semi-
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NADGlJG's Conference 87. 
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COMPUTER ENGINEERING 

ASSOCIATES, INC. 

3922 Vera Road, Baltimore, MD 21227 

Offices in: Baltimore, MD • Cambridge, MD • Washington, DC • Pittsburgh, PA 

SUPPORT SERVICES AVAILABLE IN: DC, MD, VA, PA, DE, OH, WV 
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SYSTEM MANAGER'S LOG 

nar for DC at the time, and the test was 
done at the suggestion of several attend
ees. We used DC'S monitor program to 
watch the system while a succession of 
terminals were put to work TYPEing 
PARU.32.SR at 9600 baud. The PMGR 
screen in monitor supposedly showed 
an lAC bottleneck at about 30,000 cps 
and an AOSNS bottleneck at about 
100,000 cps. 

My most recent test was a bit 
simpler: I disabled eight consoles on an 
IAC-16 and started firing up batch jobs, 
each doing COPYIB CO XX PARU.32.SR to 
one of the disabled consoles. Using my 
own monitor, I saw the throughput for 
an IAC-16 peak at 3,600 cps on an other
wise idle MV/4000. The host CPU usage 
was just a small percent of capacity. 
The lAC throughput depends slightly 
on the speed of the host, so my result 
was not inconsistent with that of the 
DC SE. Obviously my original lAC 
bottleneck results were off by almost a 
factor of 10! I suspect that some of the 
hurried conversions back and forth be
tween baud rate and cps (at 10 bits per 
character), along with poor recording 
of the raw data, may have been at fault. 

In any event, my sincere apologies to 
the previous callers whose results I 
doubted . 

OK, so how does this new number 
affect my overall feelings about lACS 
and their potential to become bottle
necks? Obviously, it's impossible to 
drive all the lines on an IAC-8 constantly 
at anything above 4800 baud (480 cps x 
8 = 3840 cps), or an IAC-16 at 2400 baud 
(240 cps x 16 = 3840). 

For the average system with humans 
at the terminals, does this matter? 
Probably not. The chance of all termi
nals repainting the screen at the same 
time is low, and even if that does hap
pen, the only effect will be a fairly uni
form reduction in output baud rates 
until the bottleneck clears. On an IAC-8, 
the humans will probably never notice. 
On an IAC-16, they might. However, one 
thing I've noticed watching my perfor
mance monitor on a variety of systems 
in the past few years is that the total 
system character 110 load is usually far 
below the 4,OOO-cps-per-IAc Limit. The 
aggregate input load rarely exceeds a 
few hundred cps, so that's not an issue 
either. 

For a dedicated data collection sys
tem, or a system subjected to heavy file 
transfer activity (like a multiline BBS), a 
limit of 4,000 cps will probably be a 
problem. 

Suppose you measure the character 
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110 load on your system (using the 
monitor program of your choice), and 
you discover that your average load is 
more than 3,000 cps per lAC. What can 
you do? Only two options are available: 
increase your capacity (replace your 
IAC-16s with IAC-8S or add lACS and leave 
some ports unused), or decrease your 
load (change your software to do less 
screen 110). The second option seems 
extreme, but I'm always amazed when I 
see on-line data entry applications 
where most of the users only glance at 
the screen occasionally and never see 
the rapid succession of elaborate menus 
that must have been designed for the 
benefit of one or two trainees in the 
shop, or maybe to impress visiting 
dignitaries. 

Will rearranging the ports on the lAC 
to move the high-traffic terminals to the 
lower port numbers do anything? Be
low the bottleneck, the effect is barely 
measurable. At or above the bottleneck, 
the effect can be dramatic, but who are 
you going to get to take the higher port 
numbers? You would be far better ad
vised to distribute the high-traffic ter
minals across multiple lACS, interspers
ing them with low-speed printers and 
low-traffic ports, than to fiddle with the 
order within an lAC. The real solution is 
simply to get rid of the bottleneck, 
thereby eliminating the effect of the 
port position . 

If you're trying to build a dedicated 
data collection system, I'm afraid the 
only alternative is to write your own 
IACRS program. Don't laugh; this has ac
tually been done in several cases that 
I'm aware of and seems to work quite 
well. It is probably unreasonable to as
sume that a general-purpose IACRS.PR 
that supports fancy screenedit 110 will 
be able to sustain the maximum 
throughput that the lAC hardware is ca
pable of. Writing your own IACRS pro
gram may also be a winner in that 
much of your particular protocol (espe
cially idle polling, retransmission, and 
CRC checking) could be offioaded from 
the host and made immune to host
loading considerations. 

:CHARJO:POSTSCRIPT 
So what is the maximum baud rate of 

AOS(NSI itself? In other words, how fast 
could AOS(NSl, AGE T.PR, and (LIPMGR.PR 
transfer characters if they didn't have to 
talk to the terminal at all? Here's a test 
you can tryon your system: 

Log on as OP and disable some con
sole (let's call it @CO x), preferably a 
nearby one. Now go over to @CO x and 

type a single AO (CTRL-O) to suspend the 
screen 110. Nothing will echo, but don't 
worry. Now go back to the first console 
and enter this (AOS users: use PARU.SR 
instead of PARU.32.SR): 

) ASSIGN @CONX 
) CHARACTERISTICS/OFF/ST @CONx 
) TIME; TYPElL= CONX PARU.32.SR ; TIME 

Divide the size of PARU.32.SR in bytes 
by the elapsed seconds and multiply by 
10 to get the approximate AOS(NSI baud 
rate. On an MV/4000 using AOSNS 7.57 
and a 277 MB Zebra, I get about 50,000 
baud. Slick, eh? Note that on faster 
processors, the disk 110 rate reading 
PARU.(32.I.SR becomes a factor in the 
baud limit. 

Don't forget to DEASSIG @CONX and 
re-enable it when you're done. 

:MACROS:REVISITED 
A couple of months ago, I wrote a 

column on a few of my favorite macros, 
followed by a column on the design of 
a specific macro. One of the things I 
omitted was a discussion of the per
formance considerations, specifically 
when to use a macro and when to write 
a utility program instead. 

Last weekend, a classic example of 
when not to write a macro came to 
Light. On Friday, I received AOSNS Up
date 07 in themail.so Idecided to in
stall it during the weekend. I read the 
update notice and discovered that the 
:PATCH directory and the dreaded AUTO
PATCH.CLI macro had been superseded 
by a new :UPDATE directory and a new 
UPDATE.CLI macro. 

I loaded the update tape, DIRed to 
:UPDATE, and looked around. Nice and 
clean. All the patch files and update 
files are in subdirectories (CPDS even!) 
whose name is the revision number. 
This means old patch files will not be 
overwritten by new ones when an up
date is loaded, and when I list the con
tents of the directory, I won't see the 
6.09 patch files mixed in with the 7.57 
files . I can even delete the unnecessary 
6.09 stuff easily by just typing DELETEN 
6.09. Wonderful. Then I typed the UP
DATElREV =7.S7 :SYSGE :SYS.PR command. 

An hour later, the macro finished. 
That's not a typo. One hour! Luckily, 1 
had only done one of the MV/4000S. SO 
when I did the second one, I preceded 
and followed it with RUNTIME com
mands. Here are the results: 

00:46 :57.047: CPU after 
00 :01 :08.206: CPU before 
45 mins 49 sees: net CPU time 
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So what exactly did this macro do 
that was worth 46 minute of MV/4000 
processor time? Well, it moved some 
files to the root, UTIL, HELP, and SYSCEN 
directories, and it applied some patches 
to a few .PR files . Hardly worth. 46 
minutes of processor time just to ex
ecute the macro. 

Can you picture the guy in the soft
ware development lab testing this 
macro? He must have used several 
cpu-days' worth of processor time! 
Even on an MV/20000, this thing must 
take around 5 cpu-minutes. 

This is either a classic case of "When 
To Write A Program Instead Of A 
Macro" (WTWAPIOAM), or it's a case of"A 
Design Inappropriate For Implementa
tion Using Macros" (ADIFlUM). 

And you wonder why software gets 
bigger and slower as time goes on . ... 

:BENCHMARKS 
Every year at the ADCUC conference, 

the subject of benchmarks comes up. 
This year will probably be no different. 

In the past, I've always resisted the 
notion of publishing benchmark re
sults, primarily because I was on the re
ceiving end of them for so long when I 
worked at DC, and I know how easy it 
is to bias them. I also resisted them be
cause they are absolutely the dumbest 
way that I've ever come across to pick 
one manufacturer's computer system 
over another manufacturer's (see the 
" :KNEENOTE" below). Only an incompe
tent chooses something as complex as 
a general-purpose computer system 
based solely on the time it takes to 
sort a million records, or how many 
cpu-seconds it takes to run a favorite 
Fortran program. For example, how do 
you compare DC'S COBOL Screen Section 
with IBM'S CICS? How do you compare 
the approaches used by different 
operating systems to manage a virtual 
environment? How do you attach a 
weight to the AOS[NS] input line-editing 
facilities . Understandably, every manu
facturer of general-purpose computers 
loathes benchmarks for exactly these 
reasons. Purveyors of "engines" love 
them (e.g., Alliant, Convex, and Cray). 

However, the user of DC equipment 
has a right to depend on something 
other than published MIPS and 
Whetstone ratings when it comes to 
judging the relative speed of offerings 
within the DC product line. The recent 
problems with the disappointing speed 
of the MVI7800 relative to the MV/4000 
using the published Whetstone ratings 
is a case in point. 
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So how do we solve this problem in a 
way that's fair to DC, and that reliably 
measures various aspects of relative 
system speed? 

Here's my proposal: I'm going to de
velop a suite of benchmark programs 
and make them and their results avail
able on the :SYSMCR BBS to anyone who 
wants to run them . However, I'm going 
to keep the source code as secret as 
possible. This will keep the programs 
from being run on anything except 
AOS[NS] systems. It should also help to 
foil any attempt to analyze the bench
mark with a view toward changing sys
tem parameters to accelerate the bench
mark. If at any time an individual 
program within the suite produces 
anomalous results compared to the 
other programs in the suite, the pro
gram will be re-analyzed to ensure that 
it hasn't inadvertently stumbled into a 
particular quirk in the hardware design 
(like an instruction cache curio that an 
early version of my memory-cycle time 
benchmark fell victim to). 

The output of the cpu benchmark is a 
number that expresses the integer and 
floating-pOint speeds of the processor 
relative to an arbitrary processor (an 
MV/4000, since I just happen to have ac
cess to one) . 

The output of the memory bench
mark is the memory-cycle time in 
nanoseconds . 

The output of the disk benchmarks is 
expressed in accesses per second for 
transfer sizes of 1, 4, and a track's worth 
of sectors per transfer (disk depen
dent). The results provide comparisons 
for sequential versus random access, 
and for zero and 1.0 queue lengths (to 
give the Argus queue processor a 
chance). 

If anybody has any input for this 
scenario or wants to contribute a pro
gram to the benchmark suite, please let 
me know. 

:KNEENOTE 
A kneenote is a footnote that is not 

quite at the bottom. While I was berat
ing benchmarks, a couple of anecdotes 
came to mind. 

I used to tell salespeople that they 
ought to dissuade their prospects from 
using benchmarks. The following anal
ogy actually convinced some of them to 
see it my way: "Choosing among com
peting manufacturers' computer sys
tems with a benchmark is like picking a 
wife by visiting all the bordellos in 
town and applying every test you can 
dream up; it's a fun exercise, but it has 

little to do with how well your final 
choice works out." 

If anybody needs more convincing, 
there's the story about a benchmark we 
ran when I worked at DC. It was com
posed of a big Fortran program, and it 
required that "the program be compiled 
and run in batch, with the compile time 
and execution time results supplied in 
the form of the batch output on a con
tinuous, unbroken printout." At the 
time, I had to use Fortran 5 (not the 
world's fastest compiler) and RDOS to do 
the benchmark. 

The competition was Interdata, and I 
knew they had a fast compile time but 
poor execution time. I borrowed a sys
tem with a small (2 MB) 4 ms average 
access, head-per-track disk to run the 
compile (the prospect didn't speCify a 
configuration). The compile time still 
stunk, so I edited the batch output file 
(he didn't say "unedited") to adjust the 
compile times before printing it, and 
then printed it on "an unbroken 
printout." We got the order, and the 
guy never said a word after the system 
was delivered. If I ever felt guilty about 
cheating on the benchmark, I think I 
would have felt even more guilty if we 
had lost the benchmark, and the cus
tomer had chosen to buy the inferior 
operating system software that Inter
data was supplying at the time. 

:CONTEST-RESULTS 
The winner of the BUILD/ENAME macro 

contest mentioned in my column in the 
August 1987 issue of Focus is Aaron 
Langevin of Mortgage Computer Ap
plications in Ogden, Utah . 

A close second place went to Bob 
Head and Alan Reed of Threshold, Inc. 
in Auburn, Louisiana. They were the 
only entrants to use SPEED commands 
to mimic the removal of the directory 
prefix on the pathnames the way the 
!E AME does. I hadn' t intended for 
BUILD/E AME to work that way, but it 
could be argued that it should work 
that way, given how stated the problem, 
even though it would produce a less 
useful output file . 

The winning macro will be published 
next month. 

Copyright © 1987 by B.f. Illc. All rigl!ts 
reserved. B.f. is the president of B.f. IIIC., a Sail 
Frallcisco-based consultancy specializing ill 
system auditing, system mallagemellt , alld 
performance analysis. He can be reached at 109 
Minna St ., Suite 215, Sail Francisco, CA 94105; 
41 5/550-1444, telex 296544. 
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How many maintenance nightmare 
MAYBE YOU 

KNOW A 
FEW. 

Product Repair Center supports all field 
engineering functions as well as offering have you encountered with your service 

company? Can you afford the terror of a down 
sy tern? If the e questions eem frightening, 
Es ex Computer Service can 
upply the an wer . 

C o M 

the most competitive repair price chedule 
available . This depth in support enable our 

. ~&~ service organization to re lve any 
~.., ~ pr blem n ite in the mo t expe-

dient, co t effective, and 
c urteou manner po sible. 

p u T E R 

Es ex C mputer' factory 
trained technician are 
backed by one of the large t 
spare parts inventories in 
the industry. Our National 

SERVICE . INC. 
263 Cox Street, Ro elle, NJ 07203, 201-245-8300 

Call Essex Computer to
day, before your nightmares 
become reality. 
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Minicomputer specialists since 1973 
Data General and Compatible Equipment 

DG CPU'S 

MV10000 CPU w/ 4MB Memory (8780-J) ... $55,000 
MV8000-II , 0 Memory & Meter-TalliCabinet . 8,450 
MV8000-9600, 8MB Memory . . . . . . . . . . . . .. 16,000 
MV8000-9360B, 2MB Basic System . . . . . . . . 6,500 
MV4000, Cabinet, w/o Memory . . . . . . . . . . . . 3,500 
MV4000-SC, 2MB, 38MB Disk, Cart. Tape .. 4,500 
MV2000-DC, 2MB, 120MB DID, Asynch-4 .. 13,900 
C/350 , 128KB, BMC, Dual Bay Cab ....... OFFER 
C/330 , 512KB (8399-F) . . . . . . . . . . . . . . . . . . . 1,695 
C/150, 1024KB, CPU1&2, MMPU1 mod. II . . 2,595 
S/250, 256KB, Dual Bay Cabinet .. . . . . . . . . 1,395 
S/230, 256KB, CPU1&2, EAU1&2, MMPU1 . 1,750 
S/140, 256KB, 16 Slot (8678-N) ... . . . . . . . . 2,550 
S/140, 512KB, BMC/ERCC 16 Slot . ....... 4,995 
S/120, 256KB, 5 Slot (8731 -N) .......... . . 1,200 
S/120, 512KB, 16 Slot (8732-R) . ........ .. 2,250 
S/20, 128KB, 8 Slot (8733-K) . . . . . . . . . . . . . . 595 
Nova 4X, 256KB, 16 Slot (8395-N) . . . . . . . . . 1,995 
Nova 4X, 256KB, 5 Slot. . . . . . . . . . . . . . . . . . . 2,400 
Nova 3D, 256KB MOS, TOB . . . . . . . . . . . . . . 1,595 
microNova's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CALL 
Desktop 10, CPU w/256KB, 15MB Disk, 

Diskette & Console. . . . . . . . . . . . . . . . . . . . . 1,950 
Desktop 30, CPU w/1.5MB, 2 x 15MB DID, 

Cart. Tape, D450 CRT. . . . . . . . . . . . . . . . . . 8,250 
DG One: Laptop, IBM PC-Compatible .. from 675 

DG & COMPATIBLE MEMORY 

Universal Memory 2MB for MV4/10 (8765) .. $ 2,750 
MV2000-DC 3MB Exp. Memory (8924-C) . . . 4,200 
MV8000 2MB for 9600 Series (8708) . . . . . . . 2,500 
MV7800 Exp. Memory (Dataram DR7800) 

4MB Module. . . New ................. . 
8MB Module. . . Lifetime Guarantee .... . 
10MB Module ... 24 Hour Replacement .. . 

S-140 256KB Memory (8687) ............. . 
Mostek S-140 256KB Memory (8018) ...... . 
Eclipse 256KB Memory (8656) ........ . .. . 
Nova 4X 256KB Memory (8387) .. . ....... . 
Nova 4X 128KB Memory (8386) .......... . 

2,750 
5,500 
6,900 

550 
400 
295 
595 
495 

DG & COMPATIBLE DISK CONTROLLERS 

6060/6061 Ctrl /Adaptor Set ..... . ......... $ 350 
6061-H /6122 Hi-Spd Intf (005-15586) ...... 695 
6160/6161 /6214 Ctrl . . . . . . . . . . . . . . . . . . . . . 1,050 
6236 (354MB) Ctrl . . . . . . . . . . . . . . . . . . . . . . . 2,995 
MSC 1300 SMD Ctrl ..................... 675 
Spectralogics 10A SMD Ctrl. . . . . . . . . . . . . . . 500 
Spectralogics 20A DisklTape Ctrl . . . . . . . . . . 750 

Zetaco DC295 SMD Ctrl (32 Sector 
Maximum) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 

Zetaco BMX-1 SMD Ctrl (BMC Compatible) . 1,500 

DG CPUIOPTION BOARDS AND CHASSIS 

S-140 CPU Board . ............. .. ........ $ 800 
S-120 CPU Board w 1256KB . . . . . . . . . . . . . . . 1 ,100 
S-120 CPU Board w 1512KB . . . . . . . . . . . . . . . 1 ,450 
S-140 BMC/ERCC Board . . . . . . . . . . . . . . . . . 2,700 
Nova 4X CPU Board . . . . . . . . . . . . . . . . . . . . . 750 
8533 Nova 3 Triple Option Board ...... from 295 
NovalEclipse 16 Slot Chassis (Compliant) .. 1 ,500 
NovalEclipse 16 Slot Chassis . . . . . . . . . . . . . 995 
Nova/Ecl16-SI Exp. Chas. w/Load Board ... 995 
Nova/Eclipse 5-Slot Chassis . . . . . . . . . . . . . . 250 
8414 Eclipse Expansion Chassis . . . . . . . . . . . 395 
S/140 Hardware Floating Point . . . . . . . . . . . . 800 
S/280 Hardware Floating Point . . . . . . . . . . . . 1 ,700 
8307 Nova 2 MullDiv Option PCB . . . . . . . . . . 295 

DISK DRIVES 

6060 96MB "Zebra" Disk SIS . ............. $ 850 
6061 192MB "Zebra" Disk SIS ... . . . . . . . . . 1,450 
6061-H 192MB "Zebra" Disk w/Hi- Speed Intf 

for MV's ..... . . . . . . . . . . . . . . . . . . . . . . . . . 1,995 
6097 -A Single 1.2MB Diskette SIS, 

Complete ........... . ................ . 
6100 25MB Winchester SIS w /Quad Floppy . 
6160 73MB Winchester SIS . ..... . ....... . 
6222-D 15MB Winch w/1.2MB Diskette for 

695 
1,600 
3,995 

micro Eclipse . . . . . . . . . . . . . . . . . . . . . . . . . . 895 
6236 354MB Winchester SIS . . . . . . . . . . . . .. 15,995 
6329-N 120MB Disk Add-On for DC 

Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,700 

DG COMMUNICATIONS 

4340 AMI-8, 8-Line Asynch. Modem Intf. w/ 
Cables ............ . . . . . . . . . . . . . . . . . .. $ 895 

4342 ATI-16 16-Line Asynch Mux . . . . . . . . . . 1,450 
4345 CSI-1 ; 2-Line Programmable 

Synchronous Mux ..................... . 
4370 IAC-16, w1TCB-16 Terminal Conn Box . 
4543-B MCP-1 to TCB Connector ......... . 
4547-A TCB/11 for MCP-1 , Rack ......... . 
4547-D TCB/11 for MCP-1 , Wall .......... . 
4560 L-Bus Asynch. Ctrl for MV/2000-DC .. . 
4561 L-Bus Synch. Ctrl for MV/2000-DC ... . 
5899 Radial MCA System ................ . 
Point 4 #301 -24 24-Port Add-on, Isosync .. . 
Point 4 #310-8 8-Line Main, Isosync ...... . 

450 
4,500 
2,200 

750 
750 

1,575 
1,400 
4,995 

745 
745 

Much more equipment available. 
Call with your requirements. 

(408) 733-4400 FAX: 408-733-8009 

• all equipment subject to prior sale· 

Circle 50 on reader service card. 



BUSINESS B Y GEORGE HEN N E 

NEW TOOLS, NEW RULES 
An informal survey 
shows how 32-bit 
BBASIC is 
influencing 
programming 
techniques 

W ell, 32-bit Business BASIC has been a 
fact of life now for more than a year, so I 
thought it would be a good time to 
gauge the effect the product has had on 
the BBASIC community. I spent a few 
hours calling around and talking to 
users to find out if it had changed any
body's approach to programming. 

The results were interesting. There 
were considerable variations in tech
niques people are now using, which will 
probably result in heated discussions at 
the NAOGUG conference. Some of these 
may even be of interest to non-BBASIC 
users. 

Space won't permit me to discuss all 
the ideas people shared over the phone. 
I'd still like to thank those not men
tioned here for their time. 

Richard Koenig, of Plantrol Systems 
in Buffalo, New York, was one of the 
first persons I spoke with. Plantrol is an 
OEM specializing in systems for printers. 
The single most important issue to him 
was the greatly expanded program size. 
He's been able to combine modules, re
sulting in fewer CHAI s and, therefore, 
better response time on interactive 
applications. 

For the past few years, he's had to dis
courage users wanting modifications to 
certain key modules of his systems. 
There wasn't any space to do them! Now 
he can do them again, which has re
sulted in added revenue from existing 
customers and improved chances at 
winning new ones. 

With some help from an enhance
ment he requested to the language (and 
got), he was able to tackle an unusual 
application for Kodak in Rochester. 
Kodak has approximately 890,000 
names on about 150 mailing lists, all 
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contained on an MV/4000 with about 
2 gigabytes of disk . About 30 terminals 
are operating WordPerfect on the sys
tem at all times as well. 

They needed to be able to do high
speed selections without bringing the 
system to its knees. The selections they 
needed to do were quite complex, using 
multiple conditions with A os, ORS, etc. 

The conventional approach is for the 
user to enter a Boolean expression con
taining all these conditions, and then a 
program must parse it. A fancy al
gorithm will store aU these conditions in 
Reverse Polish Notation for fast evalua
tion as each record is read in during the 
selection process. Clearly, this method 
was going to be too slow. 

The new statement Koenig dreamed 
up is called $PARSE. It evaluates an ex
pression to see if it is a valid BBASIC state
ment. He asks users to input their ex
pressions according to the BBASIC 
syntax, which is fairly straightforward. 

Once this statement passes $PARSE, it 
can have a line number stuck at the be
ginning of it, and be written out to a file. 
Then, by using the ENTER statement, it 
can be made part of the actual program 
lOgiC. The result is a program that runs 4 
to 30 times faster than before. As a side 
benefit, the user has access to all of the 
BBASIC built-in functions. 

I can already hear the objections. Yes, 
in fact, I did list the use of the ENTER 
statement during runtime in the BBASIC 
Hall of Shame a couple of columns ago. 
However, I left room for just this one 
exception. 

Koenig also said that B32 doing all cal
culations in quad precision mode 
helped a lot. While the answers are the 
same, ERROR 16s are far less likely to oc
cur. This has apparently prevented a lot 
of support calls he would have had 
otherwise. 

I also spoke to Frank Baker of Moni
toring Automation Systems (MAS) in Ir
vine, California. MAS specializes in sys
tems for alarm-monitoring companies. 
Once again, program size was a key 
consideration-almost the first thing he 
mentioned. 

Program readability is also of prime 
importance. MAS uses the longer vari
able names to make the names clearer. 
They also use the option to turn off the 

automatic reformatting. Normally, Busi
ness BASIC converts all lowercase letters 
to uppercase letters and reformats the 
statement with a fixed number of 
spaces. 

By turning off REFORMAT, the state
ment will stay exactly as input by the 
programmer. (I agree that this is con
troversial: considering their typing 
skills, most BBASIC programmers need to 
have their programs reformatted.) 

Another feature used by MAS is string 
arrays. They make it much easier for 
programmers to implement table look
ups within programs. 

But ultimately, performance is what 
has excited MAS. In several cases, cus
tomers have not had to go through 
with significant upgrades they had 
thought were necessary. (What do you 
do if you have two MV/BOOOS, and they 
aren't fast enough, and you don't have 
a big budget?) 

While it's always nice (if you're Data 
General or a VAR) to sell a nice, big, 
new computer, customers aren't always 
so enthusiastic. However, if you can 
help a customer delay the need for an 
upgrade for a while, you often end up 
with a loyal customer. B32 has allowed 
MAS to stretch the existing hardware to 
the point that it did not have to be 
replaced. 

Baker also noted that 32-bit BBASIC 
has made it easier to predict a ma
chine's performance from the statistics 
released by Data General. Their new 
machines seem to be developed with 
32-bit products in mind, making the 
performance of 16-bit software some
what erratic. The MV17800 is a good ex
ample of this . Baker's benchmarks of 
632 applications are more consistent 
with the Whetstone ratings DG gives 
out. 

CMSlData of Tallahassee, Florida, pro
vides systems to law firms. One of their 
largest installations is an MV/20000 lo
cated in Boston. Initially, the system 
was a model I, but for more speed, it 
had to be updated to a model 2. Since 
the MV/20000 model 2 is Data General's 
largest machine, when they ran out of 
horsepower, they ran out of options. 

Converting the system to B32 seems 
to be just what was needed. However, I 
understand the firm is now looking at 
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adding more terminals because the sys
tem is faster. 

in memory. The additional memory re
quirement isn't much, and there doesn't 
seem to be any noticeable CPU over
head. Programmers can get at their buf
fers, which has resulted in some inter
esting new techniques. 

Maxon is also pioneering new tech
niques. One of the most interesting 
new features is the SCREEN SAVE option. 
When turned on, B32 keeps an internal 
buffer (about 4 KB in size) for each user 
that records the current screen contents 

Like many other companies, we pro
gram reports that have a variety of dif
ferent options. In many cases, though, 

80 

Management Information Systems 
Integrated, Real-Time Application Modules 

Let JAI Unlock Your Company's True Potential 

YOUR KEY TO SUCCESS 
PROVEN SOFTWARE-SUPPORT 

Each of the apphcatlOn modules are designed to functIOn Independently With 

• 
automatIC Interfaces to other modules as they are added Thus a chent can start 
With a selective system and expand eaSily as reqUired The software operates on 

I 
Data General Echpse ' 'C ' or 'MV' series hardware which allows a Wide range 01 
expanStOn Without change In the operating system For the smaller manufactUring 
company. a modified software package IS available for the Data General Desktop 
Generation • 

JAI software may be leased or purchased and IS fully warranted With full 
maintenance contracts available at a nominal fee COBOL Source Code IS available 
should the client choose to modify andlor maintain his own software 

JACOBSEN & ASSOCIATES, INC. 

(818) 575-7504 • (213) 283-5347 

10229 LOWER AZUSA ROAD, TEMPLE CITY, CA 91780 

Circle 44 on reader service card . 

we don't bother printing out the op
tions that were requested along with 
the rest of the report. 

To reprogram all the reports we've 
ever written to list the selected options 
would be a monumental task. SCREEN 
SAVE gave us an easy way out. All re
ports pass through a common front
end: it was easy to add code to it to ac
cess the screen buffer and print it out 
as the first page of the report. 

Expanding on this idea, we were able 
to provide a hardcopy option for every 
screen on the system at any time, 
which allows the user to direct the out
put to any printer. 

Another use for SCREEN SAVE is pro
gramming a "perfect SWAP." When a 
program returns from a SWAP state
ment, all variables and counters remain 
intact, but the screen may have been al
tered. Having the ability to put it back 
intact is useful if you want to SWAP to 
CEO, WordPerfect, or a lookup screen in 
the middle of another application. 

(Note to Data General: if this were 
implemented in AOSNS, everybody 
could do these tricks, not just BBASIC 
users!) 

If one message comes out from this 
survey of users, it is that a significant 
amount of software is being developed 
that only runs under B32. At first, users 
were understandably cautious, wanting 
to retain backward compatibility with 
16-bit Business BASIC. IncreaSingly, they 
are deciding that the only way they can 
do new applications practically is to 
use the new features . 

• 
In other news, Data General has fi-

nally announced the MV/1400. This low
end machine appears to be properly 
designed as the replacement to the ex
tremely successful Desktop series. It 
features up to 10 ports and claims 80 
percent of the CPU speed of the MV/2000. 
Maximum disk storage is 160 mega
bytes, half that of the MVI2000. 

If you are currently running Business 
BASIC on a Nova with less than 10 termi
nals and a 20 MB disk, you should run, 
not walk, to look at this machine. You' ll 
probably save a bundle on hardware 
maintenance and amaze your users 
with the increased speed. .1 

George Henne, a contributing editor to Focus, 
has worked with Business BASIC users for nearly 
a decade. He is the vice president of Maxon 
Computer Systems, and can be reached at 575 
Madisol1 Ave., Suite 1006, New York, NY 
10022; 4161445-4823. 
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I THINK, \ 
THEREFORE I COBOL 
COBOL or not 
ICOBOL? That is the 
question ... 

Back at the 1985 ADGUG conference 
in San Diego, Data General made a pre
sentation (available from ADGUG in the 
videotape library) of their benchmarks 
comparing !COBOL under RDOS, AOS, and 
AOSNS to 16-bit and 32-bit COBOL under 
AOSNS. The most surprising result was 
that, with fewer than six terminals, 
COBOL could usually outperform (COBOL, 
but the higher the terminal count, the 
faster (COBOL ran in relation to COBOL. 
With terminal counts as low as 30, 
(COBOL ran several times faster than 
32-bit COBOL doing the same type of 
processing. 

During the last three years, subse
quent revisions of (COBOL under AOSNS 
have served to widen this gap even fur
ther-to the point than usually recom
mend that anyone running (COBOL under 
RDOS should stay with (COBOL if they 
outgrow their hardware and decide to 
move to AOSNS. 

I have also talked with a great 
many users about this anomaly that lets 
(COBOL outrun 32-bit COBOL. After all, 
COBOL compiles down to machine lan
guage, and (COBOL is only an inter
preter, or more accurately, a pseudo
code engine. With all the overhead of a 
pseudo-code interpreter, COBOL ought 
to be faster. 

Well it is. I proved it last month. I 
wrote three benchmark programs of my 
own, all of which were heavily biased 
toward CPU, and none of which had any 
disk YO . In all three benchmarks, the 32-
bit COBOL left (COBOL at the starting line. 

The first benchmark calculated the 
LRC (longitudinal redundancy check) 
byte of an 81-byte packet. (LRC is used 
for communications error detection in a 
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Figure 1: Benchmark results (single terminal) 

Times oiven are in seconds 

ICOBOL 32-bit COBOL 

Test 1 - LRC calculation 
Test 2 - Sieve - Standard 
Test 3 - Sieve - "Optimi zed" 

Wyse 286 

1 .21 ** 
87.0* 
46 . 0* 

023*** 
2.1* 
3.3* 

N/A 
53.2* 
25 .5* 

* Total time for 10 iterations of the loop divided by 10 
* Total time for 100 iterations of the loop divided by 100 
* Total time for 1000 iterations of the loop divided by 1000 

project I'm working on. It's a completely 
cpu·bound operation and is not really 
suited for COBOL, but that was the only 
language we could use for this project.) 
The second and third benchmarks were 
based on the (in)famous Sieve of Erat
osthenes, originally published in Byte 
magazine (August 1983, pages 82 and 
following) for benchmarking a number 
of C compilers for micros. Over the next 
few months, Byte published versions in 
every major language. I ran and com
piled two versions of the sieve, one as 
originally published and one modified 
years ago to run more effiCiently under 
(COS on our CS/60 system. 

Figure 1 shows a chart of the actual 
runtimes in the three different environ
ments tested. The (COBOL is rev 1.31, the 
32-bit COBOL is rev 3.40. Both were run 
on an MV/4000 under AOSNS rev 6.06., 
with 2 MB and no floating point. The 
Wyse 286 is a 10-+ Mh (BM·POAT clone 
running Data General's (COBOL inter
preter rev 1.3J under MS-DOS 3.10. We 
used the "fast mode" of the dual-speed 
Wyse system. 

This data allows me to make two con
clusions about Data General's COBOL 
products. First, in a cpu·bound pro
gram (which isn't typical of most COBOL 
applications), 32-bit COBOL performs 
about 60 times as fast as (COBOL. Sec-

ond, by making program reVISIOns, 
was able to nearly cut in half the time it 
took (COBOL to run the program-but 
those same changes added 60 percent 
to the execution time of 32-bit COBOL. 
Therefore, the type of things one does 
to enhance the (COBOL performance 
(CPu-wise) actually degrades the 32-bit 
COBOL performance severely. Although 
a number of changes were made in the 
program, I feel that changing the main 
array from PIC 9 to PIC x and making all 
numeric variables COMP had the most 
effect. 

So why do my results say that COBOL 
is faster? Does that mean that the multi
tude of tests that show (COBOL is ca
pable of higher throughput are wrong? 
Of course not. My tests were strictly 
cpu·bound, number-crunching pro
grams. Few programmers would con
sider COBOL the language of choice for 
those applications. People who have 
been around a while might pick For
tran, while some of the new breed 
would pick the "sexier" Pascal or C lan
guages, assuming they were available 
for that project. 

The benchmarks run in the past have 
usually concentrated on disk Vo to 
sequential and random access files. 
(COBOL has an incredible advantage 
here because of the design of the 
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MINISAM file server. Since the global 
server's main function is to play traffic 
cop to record locking, it frequently 
doesn't need to get involved in most 
ISAM 110, and the local process can do it 
all. INFOS, on the other hand, is (or at 
least used to be) single-threaded, mean
ing the I FOS process handles every 110 
request personally, one at a time. This is 
the cause of the bottleneck that allows 
high terminal counts of ICOBOL to out
run COBOL. It's not COBOL that's slower, 
it's INFOS. 

Is there hope? I can think of three 
ways DC could improve INFOS. The first, 
which I think is the most promising, 
would be to make INFOS multi-threaded 
to the extent that each physical data 
base would have its own task. This 
would allow 110 to different data bases to 
be handled concurrently. Another ap
proach would be to use the new system 
calls that lock pages of a disk file and let 
every process do its own I/O to the disk . 
However, this would lock pages and not 
records, and other processes could still 
access the data if they didn't use those 
system calls. The third way would be to 
redesign INFOS to allow the local process 
more freedom . The global server would 
keep track of locks and perform updates 
but allow the local processes to handle 
all input requests. Since most programs 
are at least 50 percent input (and usually 
higher), this would also result in perfor
mance improvements. Unfortunately, all 
three of these methods mean a major re
design and reimplementation of IFOS, 
and I don't expect that to happen unless 
the numerous INFOS users out there con
vince DC that is what they really want. 
(Don't forget that CEO is INFOS-based.) 

What can you do? You can get more 
hardware, improve your software, or re
duce the number of users. Most people 
don't like the third option, and the first 
option isn't all that attractive to cost
conscious managers. However, there are 
several ways to implement the second 
option. You can either change the way 
your applications handle the data, im
prove the housekeeping of the various 
data bases (purging, reloading, etc.), or 
acquire some accelerator utilities such as 
those from Eagle software. (I haven't 
used them myself, but I've heard good 
things.) 

Don't underestimate the power of 
changing your program: I once spent 
about four hours rewriting a routine 
that looked up information from a sec
ondary file and reduced the runtime on 
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that report program by about 20 per
cent, from four hours to three hours 
and 15 minutes. Another time, I 
changed the way the programmer ahead 
of me was calculating totals and sub
totals and reduced the runtime from 105 
minutes to 75 minutes. This improve
ment was made more significant since 
it was usually run during the day as 
a background job, and the average 
elapsed time went from five hours to 
three-and-a-half hours. However, other 
than developing good programming 
habits and using them conSistently, you 
will find that the hardware option is fre
quently cheaper than the software 
option. 

Changing the subject, let's also take a 
look at the Wyse 286 system. It is a PC/AT 
clone running MS-DOS. Using Data Gen
eral's own MS-ICOBOL interpreter, note 
that it actually outruns the MV/4000 by a 
Significant factor! The only real problem 
with the MS-DOS version is that you are 
limited to one user, whereas the MV/4000 
can have dozens of users if your little 
heart and big budget desire. It is for this 
reason that several of our smaller clients 
have us develop their software on an 
MV/4000 using the sophisticated develop
ment tools available to us, but their pro
duction systems are all PC-based. I hope 
to try some disk-based benchmarks in 
the near future on both systems. 

• 
Back to the mailbag .. . 

Wow! I got my second letter! And it's a 
good one. Jimmy B. Leonida from the 
Jeddah Oil Refinery Company in Saudi 
Arabia has an interesting INFOS ques
tion. Although I'll summarize the text, 
his problem is this: 

First, he does a two-level keyed read 
with the following code: 

MOVE "AA" TO DB-KEY-O. 
MOVE 2 TO DB-KEY-LENGTH-O. 
MOVE LOW-VALUES TO DB-KEY-1 . 
MOVE 4 TO DB-KEY-LENGTH-1 . 

READ INFOSFILE 

KEYS ARE 
DB-KEY-O 
DS-KEY-1 
APPROXIMATE. 

FIX POSITION 
SUPPRESS DATA 

Both the I FOS status and COBOL file 
status variables show successful com
pletion and contain 0000 and 00, respec
tively. He then executes: 

RETRIEVE INFOSFILE KEY 
INTO WS-LEVEL-1-KEY. 

This also gives successful status codes. 
He then follows it with the following 
tatement: 

READ INFOSFILE FIX POSITION DOWN 
FORWARD. 

He has now moved his file position 
into the subindex on the second-level 
key and processes a bunch under that. 
He is still preserving the value of ws
LEVEL-l-KEY for later. When the time 
comes, he does the follOWing: 

MOVE "AA" TO DB-KEY-O. 
MOVE 2 TO DB-KEY-LENGTH-O. 
MOVE WS-LEVEL-1-KEY TO DB-KEY-1 . 
MOVE 4 TO DB-KEY-LENGTH-1. 

READ INFOSFILE 

KEYS ARE 
DB-KEY-O 
DB-KEY-1 . 

FIX POSITION 
SUPPRESS DATA 

INFOS-STATUS now contains 7030, and 
the COBOL file status is 23. He wants to 
know what could cause this? Well, I can 
think of several reasons, all having to do 
with the fact that the first READ was a 
READ APPROXIMATE, and the second was 
an exact keyed read. Since the first was 
an approximate, there is no guarantee 
that the key length of the key found was 
two for the top-level index, or four for 
the first-level subindex. Since it was a 
READ APPROXIMATE, it would have taken 
anything higher than that. Therefore, 
the returned key value could have been 
KEY23. If retrieved into a PIC xxxx field, it 
would return a good status code, but if 
an exact keyed read was made using that 
same field, "KEY2" would not be found . 

Another possibility is that I FOS had 
to apply the APPROXIMATE clause to the 
higher level index. Thus, he might have 
retrieved a 4-byte key, but the top-level 
key could have been "AB" or even 
"AAl." Thus, you have almost the same 
situation. 

If the goal is to restore the position to 
the index level, change the second READ 
to a READ APPROXIMATE. Also, if you are 
still in the subindex under the key 
where you want to be, you could also do 
a "READ INFOSFILE FIX POSITION UP," which 
would be the fastest way to get there. 6. 

fim Siegman is a contributing editor to Focus, 
chairman of the NAUGUG audit commil/ee, alld 
treasurer of the Chicago Area Data General User 
Group. Sel!d comments or questions to Oatamark 
Corp., 3700 W. Devon, Suite £, Lil!coillwood, IL 
60659; 3121673-1700. 
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What will you 
think when you find 
you've bought 
the wrong 4GL? 

CQCS, Cybercek 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. Ie 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! Ie 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 cry CQCS. Once you've 
seen it, you'll have seen the fourth generation 
language against which all others are judged. 

Productivity with Performance 

Cyberrek ofcware Inc. CO 
(800)451 1544 or in Coiorado(303) 7453900 CS 
In Europe conract Cyberrek on + 44 992441111 

Circle 19 on reader ervice card. 



GET A FREE DATAPRODUCTS LASER PRINTER /* 
With the purchase of any Dataproducts 600, 1500 or 2000 LPM Band 
Printer. Including controller for your DG system. 

$9995 • Full compatibility with • Dual speed operation 
your DG System • Built in diagnostic display 

• DG subsystem emulation: • Floor length accoustical 
42XX, 43XX cabinet 

• Most advanced printers • Forms length selector 
available • Universal power supply 

• Top performance and • Many more standard 
reliability features 

• Excellent print quality 

FREE! Dataproducts llR 1230 
laser Printer 

interst:ieru::E 
CaHKnw! 

Authorized 
Stocking Distributor 

• 12 pages per minute 
• 3 interlaces 
• Multi·user 
• Perlect lor your PC 

(800) 622-2007 
In California 

(818) 707-2000 
(415) 770-0600 

ZET4:J 
Authorized 

Stocking Distributor 

' While supply lasts. 

A full line 01 Datapmducts printers is a"ailable, 
Call lor Details! 

Circle 43 on reader service card. 

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

BUILT ON: 
• TOP aUALITY EaUIPMENT 
• COMMITMENT TO' DEADLINES 
• COMPETITIVE PRICES 

DE. LEASE 

BUY • 
SELL • TRA 8655256 KB S/1 40 Mem 

4327300 LPM Band Prlr. Nova 2 MemorYNEOUS' 
6161147 MB Disk SIS 
6236354 MB Disk SIS 
606750 MB Disk SIS 

4364 600 LPM Band PrU. MISCELLA • 
cPU & sYSTEMS: 
MV/20,OOO syslem 
MVll0,OOO syslem 

MVI8'~ri8~~512 KB 
~~I;~~~ S/120 wl512 KB 

Eclipse ~,~~~ ~~56 KB 
Ec lipse CII50 w1256 KB 
Eclipse 56 KB 
Eclipse S/140 Wl2256 KB 
Nova .,X 16 Siol. 
Nova 41S 5 Siol. 64 KB 
Nova 3/12 w164 KB 
DISK & TAPE: 
604510 MB Disk SIS 
4234 10 MB Disk SIS 
6160 73 MB Disk SIS 

6060 96 M B Disk SIS 
6061 192 M B Disk SIS 
6122277 MB Disk SIS 
6125 sueamer Tape 
4196.A Tape Olive 
6026 Tape Olive SIS 
6021 Tape Drive SIS 
CRT & PRINTER: 
605201 CRT 
605302 CRT 
6106 0100 CRT 
6108 0200 CRT 
6169 0211 CRT . 
4218300 LPM Pllnler 

6194 TP 2 Prlr. console NS' 853712 Siol ExP· Chas 
COMMUNICA~IO • 1144·A 1 Bay Cablnel 
4251 Comm. ChaSSIS 1144·B 2 Bay Cablnel 
4255 ALM·8 1012'P 1 Bay Cablnel 
4257 ALM·16 4034 Prl. Conlroller 
4241 ULM·5 6045 Disk ConI ro ller 
4340 AM I·8 4068 PiT Board & Adapl. 
4263 SLM·2 Zebra Disk ConI. 
4060 Quad·Mux Nova 3 Triple Opllon 
4250 DCU,50 8532 NOVA 3 BBU 
4254 DCU'2OO BaSIC Casselle 110 C I 
MEMORIES: Dala Channel Prl. on . 
MVISOOO Memory 
8656 Eclipse 25

2
68 ~~ ~~~'. 

8655 Eclipse 1 
MONTHLY 
SPECIAL: 
6053 CRT's 
S75. eilch 

CALL FOR COMPLETE 404-980 1586 
PRICE LISTING: -

R.J. & ASSOCIATES, 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 • (404) 980-1586 

Circle 61 on reader service card. 

PRoDUCT SPOnIGHT_ 

20/20 available with 
CEO interface 

South Natick, MA- Access Technol
ogy, Inc. is shipping a new 20/20 inter
face that integrates 20/20 with DC'S 
Comprehensive Electronic Office system. 

With the 20/20 CEO interface, CEO 
users are able to store, retrieve, and ar
chive 20/20 spreadsheets within the CEO 
filing system concepts of drawer, 
folder, and cabinet. The interface also 
provides access to CEO'S interrupt facil
ity, which can be invoked anytime from 
within the spreadsheet. 

Other features of the interface in
clude access to CEO's electronic mail fa
cility while in 20/20. Users are in
formed of any CEO activity or mail 
messages through a status line on the 
20/20 screen. CEO's calculator functions 
also can be accessed while in 20/20. 

AOSNS users have access to 20/20 
through the CEO interface as well . The 
interface will configure itself based on 
whether it is called from within CEO or 
AOSNS. Users also can move between 
AOS files and CEO documents . 

20/20 with the CEO interface ranges in 
price from $1,050 on the 0517500 to 
$10,550 on the MV/20000. CEO version 2.2 
or later is required. 

Access Technology, Inc., 6 Pleasant St., 
South Natick, MA 01760; 617/655-9191. 6. 

WAMS announces 
new version of DBMS 

Sante Fe Springs, cA-Williams Au
tomated Management Services, Inc. 
(WAMS) has released a faster 32-bit ver
sion of their Data Base Management 
and Control System (WAMSIDMCS). The 
new version boosts performance of the 
DMCS applications by as much as 35 
percent. 

Additionally, 16 features have been 
added to the base system, including 
user-selectable menu styles, a query-
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by-example interface, and operator key
stroke auditing. 

WAMS/DMCS combines a relational data 
base file manager with an interactive 
user interface to provide an applica
tions development environment de
signed for both data processors and 
non programmers. The system inte
grates the function of data definition, 
data entry, report writing, and interac
tive user dialogues. 

WAMSlDMCS supports more than 20 
different predefined field types. It can 
assist the application designer by 
providing field types such as calcula
tion, logical, text, auto-increment, and 
indirect. Indirect fields automatically 
retrieve data from other data bases. 
New files, fields, menus, and screens 
can be added to existing applications at 
any time without restructuring. 

Williams Automated Management Ser
vices, Inc ., 13570 LArwin Circle, Santa Fe 
Springs, CA 90670; 213/921-3334 or 
714/994-2811. 6. 

Nemonix announces 
compatible memory 
for DG Eclipse 

Hopkinton, MA- Nemonix, Inc. has 
announced the availability of memory 
products for Data General Eclipse MV 
series computers. The Nemonix )(MV 

memory is available in 2, 4, and 8 MB 
capacities. The XMV series of memory 
is compatible with Data General Eclipse 
MV hardware and software. 

The XMV memory has 32-bit words 
with 7 bits for ECC, and supports bat
tery backup operation. Pre-tested 150ns 
256 KB DRAMS have been incorporated 
into the board design. 

Included with the product is a stand
alone memory diagnostic that allows 
the user to verify memory integrity on 
a routine basis. 

The XMV is supported with a life
time warranty, 24-hour replacement ser
vice, and a trade-inltrade-up program. 

Nemol1ix, Inc., 106 South St ., Hopkin -
ton , MA 01748; 617/435-9087. 6. 

Eagle announces 
new disk utilities 

Salina, Ks- Eagle Software, Inc. , has 
released Disk..Pak, a set of disk-related 
utilities for Data General's AOSNS oper-
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DATA GENERAL 
BUY • SEll • TRADE 

* SPECIAL MV6000 w/2MB ..................... $8,900 * 
CPU's: CRT's: 
MV 8000 9300 Series w/2MB ... . $5,490 

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

0214 New ...................... $ 630 
MV4000 w/2MB ............... . 6167 Dasher 0460 .............. 790 
DT Mod 10 w/256KB 15MB Flpy . 
Eclipse S /140, w/256K, 16 Slot .. 
DT Mod 20 w/256KB 15MB Flpy . 

6168 Dasher 0210 .............. 390 

MV10000 w/BBU .............. . 47,000 
490 

1,100 

COMMUNICATIONS: 
Nova 4, S /140, 16 Slot Chassis .. IAC16 w/TCB ................... $4,500 
Nova 4/X w/256KB, 16 Slot ..... . SBS MUX w/TCU ............... 190 

4257 ALM 16 w/4 EIA Interface ... 500 

MEMORIES: 4340 AMI8 . . . . . . . . . . . . . . . . . . . . . . 490 

8871 8MB MV4/MV10 Mem . . .. . $9,900 
2,200 

490 
250 

2,200 
490 

4342 ATI16 ....... . ............. 1,800 

8708 2MB MV 8000 Mem ...... . 
8687 256KB S /140 Mem ....... . PRINTERS: 8656 256KB MOS Eclipse Mem .. 
8765 2MB MV Universal Mem ... . 5997WA 300LPM Band Serial ..... $1,800 

Nova 4 256KB Mem ........... . 4327 300LPM Band w/ DCH ...... 2,900 
DG 4215 600LPM Drum . . . . . . . . . . 900 
6194 TP2 Enchanted ............ 950 

DISKS AND TAPES: 
6236 354MB SIS . . ............. $14,900 
6161 147MB Disk SIS .......... 5,900 CONTROLLERS: 
6061 192MB SIS .......... ..... 1,900 Floating Pt.for S /140 ............ $1 ,200 
6160 73MB Disk SIS ........... 2,900 25MB, 10MB, 20MB, Controllers .. . 400 
6026800/1600 BPI Mag Tape S IS 2,490 Comm Basic I/O ................ 1,200 
6125, 1600 BPI, S IS ..... . ...... 1,200 Kismit 73/147MB Controller ....... 1,100 

Circle 15 on reader service card. 

DATA GENERAL SYSTEMS 
SYSTEMS 

MV20000, 32 Mb, 
ADS/RTU .. .. .. .... Call 

MV10000, 16 Mb, AOS . Call 
MV8000-II , 8Mb, ADS .. Call 
MV8000 9300 Series, FPU, 

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

FPU ........... $5,500 
MV20000C, 2 Mb ..... Call 
MV4000, 2 Mb, AOS ... Call 
M600, BBU, 1 Mb ... $1 ,500 
S-20 Systems ........ Call 
MPT 100 ........... $400 
Model 20/30 , 256 Kb. SGL 

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

15 Mb, USAM4 ..... Call 
8749 BBU-MV10000 $5,500 
8746-B Expansion Chassis , 

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

MV4/8/10000 ... . .. Call 
S140/MV7800 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 
6061 SIS, 192 Mb .. $3,800 
6122 SIS, 277 Mb .. $5,800 
6329 120 Mb Disk . . . .. Call 
6236-A, 354 Mb ... $13,800 
6236, 354 Mb .... $15,500 
6237, SIS, 1.06 Gb . $44,500 
6239, 592 Mb .... $19,500 
6123 Streamer ..... $2,900 
6026 SIS, 800/1600 

(New & Used) ...... Call 
6026-A 800/1600 

(New & Used) ...... Call 
61251600 bpi ..... $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 
4543 MCPI . . ..... $3,900 
0215 (New) ........ $685 
0211 .............. $550 
0200 .............. $165 
0400 .............. $375 
0410 .............. $550 
IAC-16 .......... $4,200 
IAC-8 ........... $3,200 
ATI-16 .. .. .. .. ... $1 ,900 
AMI-8 ........... $1 ,100 
ALM-16 .. .. . .. .. ... $950 
TCB-16 ............. Call 
TCB-8 .............. Call 

MEMORIES 
MV20000, 16 Mb .. $29,300 
MV15000, 16 Mb .. $29,300 
MV10000, 2 Mb Our 
MV10000, 4 Mb prices 
MV10000, 8 Mb 
MV8000, 2 Mb beat any 
MV8000. 256 Kb advertised 
MV4000, 2 Mb price! 
MV4000, 4 Mb Calli 
MV4000, 8 Mb . 
S140, 256Kb ........ $550 
Mod 20 & 30 all sizes up to 

2 Mb .board 

~
,., (,,-) nternational C()mputl~Q"Syst m 

P.O. Box 343~ Hopkins, MN.55343 

~ Dick Olson (612) 935-81· 2 
We buy, sell , fad.@. a" makes/moclels of 

Circle 42 on reader service card . 
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ating system. DislLPak enables a system 
manager to reorganize and manage disk 
resources. The DislLPak currently con
sists of the Disk...Organizer, the Disk... 
Analyzer, the Disk...Detective, and the 
Disk...Translator. 

The Disk...Organizer eliminates frag
mentation by reorganizing the disk. The 
reorganization is performed in place, so 
there is no need for operator interven
tion, tape drives, or other auxiliary stor
age units. The Disk...Organizer reduces 
average seek distance and improves re
sponse time and throughput of the disk. 
The Disk...Analyzer examines the frag
mentation of all or specific files on a disk 
and reports statistics about those files 
and their organization. The statistics de
termine when reorganization with the 
Disk...Organizer is needed. The Disk... 
Detective is used to locate the files con
taining a specific lOgical block. This en
ables the system manager to determine 
which file should be restored from back
ups when a new bad block is found . The 
Disk...Translator loads files from an unin
itialized disk (AOSNS rev 7.XX or earlier) 
onto an initialized disk (AOSNS rev 

Get behind the wheel of 

8 or later) with differing file system 
revisions. 

The DislLPak costs $1,950. Customers 
will receive additional utilities and en
hancements to DislLPak at no additional 
charge during the first year. A software 
subscription service is available for fol
lowing years. Trial copies of DislLPak 
are available upon request. 

Eagle Software, Inc ., P.o. Box 16, Sa
lina, KS 67402-0016; 9131823-7257. II 

Rhintek introduces 
terminal emulator for 
PS/2 

Columbia, MD- Rhintek, Inc. has an
nounced a Data General terminal emu
lator, called EMU, that runs on the IBM PS/2 
series of microcomputers . EMU will also 
run on older IBM PCs and 100 percent 
compatibles. 

EMU is able to use all 12 of the func
tion keys on the IBM keyboard and all 
four of the COM ports available under 

PC-DOS 3.3. EMU will emulate all of the 
Dasher D200 series including the D211, 
D214, D215, and the color 0220 termi
nal. EMU also has much of the func
tionality of the D400 series, including 
the line drawing character set and in
sert delete character. 

The EMU executable file is com
pressed to fewer than 20 KB of op
timized assembly language, letting it fit 
onto most boot disks. It expands when 
it is brought into memory, but will run 
in 64 KB. EMU can be left in PC memory 
while other programs are executed. In 
this mode, EMU will capture all of the 
messages sent from the host and dis
play them when the user returns. 

A manual is included. The software 
is copyrighted and Single-user licensed, 
but not copy protected. 

EMU can be executed from a LAN 
server's disk drive . Advanced func
tionality is included. EMU is capable of 
automatically dialing the phone and 
performing log-on functions. A con
figuration file can be selected in the 
command line to be used to dial differ
ent numbers or to log on to various 

$24.95 Test 
Protect your software 

products with new, improved 
MACROLOCK™ 

your Business BASIC software 
and feel the speed of 

Send us your blank tape and a check for 
$24.95 and receive a demonstration copy of 
the new MACROLOCK utility for protecting 
all your proprietary programs running under 
AOS and AOSNS. You 'll find MACROLOCK is 
easy, fast and comprehensive. 

• fully compatible 

• powerful new 
features 

• 32 bit imple

mentation of 

BBasic 

• doubled performance (approx.) 

Call today for your FREE test drive! 

86 

(212) 227-1922 
~ .-~ "U'J .. a-u ---- -- - - ----
~ •• ~;;;" F. _ 

COMPUTER SYSTEMS INCORPORATED 

AUTHORIZED e. Data General SYSTEM DISTRIBUTOR 

575 Madison Avenue. Suite 1006, New York, New York 10022 

Circle 47 on reader service card. 

Consider these features : 
• not a hardware device 
• 1 copy protects all 
• does not affect disk structure 
• allows "date-locks" for license expiration on 

renewable software 
• unlocks by password 

See it in action! 
Mail to : INFODEX Incorporated 

7000 Boulevard East 
Guttenberg, NJ 07093-4808 
(201) 662-7020 

Allow seven doys for delivery. 

Other I FODEX products: Filemax for RDOS/ICOBOL tells you 
when its time to reorganize your fil e. Automax establishes set up 
for running your RDOSIICOBOL reorganization. Creates a com
mand fil e dialogue. 

Circle 39 on reader ervice card. 
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CEO useN's h'llne all1T'l'fS So if you've been waiting for an op-
1. 1 a v ~ , y Y {,tv I portwlity to work with 20/20 under CEO, 

supported 20~2aTM Now, 20~20 here's yOW' chance. For more information 
fill out the coupon and send it to us. 

After all any system that works as 

SUppOrts CEQ ,;~~~o~~:~~s~ea~~eet, 
For a while now, a lot of CEO® users 

have recognized the advantages of work
ing with 20/20.'M The leading spreadsheet 
for multi-user computer systems like the 
DG MY Series. 

There was just one problem. 
Although any version of 20/20 could be 
installed as a CEO user application, it 
didn't support important CEO facilities. 

Well,now, it does. With 20/20 CEO 
Interface. By adding the optional 20/20 
CEO Interface to the standard 20/20 soft
ware package, CEO users can bring all the 

power.,versatility and ease of use of20/20 I Access Technology, 6 PI asant tr t, South atick, 
I MA 01760·9990 (6 17)655·9191 

right into the CEO shell. I 6668 Chapel Street,Marlow, Bucks L7IDE, 
For the first time, CEO.users can I England (06284) 755171i lex: 4 13 

I Pleas attach your busin S5 card. 
have a spreadsheet that lets you do every- I 0 I'd like to I arn how to ord ra 20f.!0 CEO 
thing 20/20 has become famous for. lint rfa e Evaluation Kit. 

Like easy access to databases. Sharing I 0 Just s nd more information on 20120 CEO Interfa 
models with other users. Consolidation. I 0 nd information on your r sell r program. 
And much more. I 

You can store yoW' worksheets right L __ _ 
in yoW' CEO Filing System. Just like any 
other docW'llent. You can employ the CEO 
Mail Facility directly from 20/20. And 20/20 
fully supports the CEO Interrupt Function. 

Introducing 20/20 CEO Interlace. FtomAccess Thchnology. 

CEO IS a regJSwred lradfmark ofDala G nemi. 

Circle 1 on reader service card . 
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computers. A history mode is provided 
so that the user can recall the previous 
32,000 bytes of text ent from the ho t. 

ICI Chameleon 
introduced 

EMU is available immediately at a cost 
of $95 for pre-paying customers and 
$115 for purchase orders. For orders 
outside of the U.S., the price is $149. 

Placentia, cA- Intelligent Computer 
Integration, Inc. (ICI) has introduced the 
DC-compatible ICI Chameleon. Based on 
DC's Eclipse 5/20 CPU card (or the Desk
top 20/30 CPU card), the ICl Chameleon 

Rhintek Inc., P.O. Box 220, Columbia, 
MD 21045; 3011730-2575. ~ 
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It All ~i~ .... 
Adds Up to ~ / .. 
Customer ~ 
Satisfaction ... 
It's your money, and we think you should be choosy about your 
accounting software. Our customers aren't easy to please, but 
they tell us the HBI Financial Package gives them a lot to smile 
about. 

General Features: All HBI packages are designed with customer 
satisfaction in mind. The HBI menus help users master advanced 
features without a long learning curve. There's even a report writer that 
integrates directly with Lotus or MathPlan spreadsheets. 

Accounts Payable Accounts Receivable 
• Easy vendor lookup • On-screen client information 
• Virtually unlimited G/L distribution ' Invoice writer 
• Automatic G/L updating • Quick input for cash receipts 
• Recurring invoice/credit memo • Statements include application 

entry and aging summary 

General Ledger 
• On-screen checking of account 

summaries, details, and journal 
entries 

• Report writer integrates with 
Lotus® or MathPlan 

Payroll 
• Multi-state capability 
• Easy update of tax tables 
• Distribution to cost centers and job 

types 
• Check reconciliation 

We Help Your Computer Help Your Business 

HBI 
Business Systems 

CALL TODAY 

301 /869-2355 

13 East Deer Park Drive, Suite H 
Gaithersburg, MD 20877 

Circle 37 on reader ervice card. 

comes either as a complete system or in 
the OEM ver ion. 

The prepackaged unit comes in a 
tower 9 inches by 22 inches by 32 
inches. 

The OEM version of the ICI Chameleon 
allows OEM customers to configure the 
nine-slot unit to meet specific require
ments. The chassis/power supply is de
signed to be either rack mounted or 
tower mounted. Main memory ranges 
from 512 KB through 2 MB, dependent 
on individual needs. 

The Chameleon can have up to 32 
ports of multiplexor. On larger sys
tems, it can support from 1 MB to 8 MB 
of cache memory contained on a single 
printed circuit card. 

Prices for the OEM version of the ICI 
Chameleon vary with customers' 
needs; however the prepackaged sys
tem sells at the quantity 10-24 level for 
$18,670. The eight-user, entry-level sys
tem starts at under $10,000. Delivery is 
30 days ARO. 

Intelligent Computer Integration , Inc., 
1901 Petra Ln., Placentia, CA 92670; 
714/579-7575. ~ 

Zetaco announces 
SCSI disk subsystem 

Minneapolis, MN-Zetaco has an
nounced a new 600 MB magnetic d isk 
subsystem, model SKS-25. The sub
system integrates an Argus-emulating 
d isk controller with two 5.25-inch, 
SCSI-interfaced disk drives and may be 
connected to any DC processor 
equipped with the high-speed BMC bus. 

The subsystem emulates Data Gen
eral's Argus disk subsystem under stan
dard DC operating systems, AOS and 
AOSNS, and interfaces the burst multi-
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plexor channel. Data transfer rate is 1.5 
MB per second. 

The sKs-25 comes with the DC
compatible disk controller, a 3.5-inch 
high enclosure that houses the two disk 
drives and power supplies, cabling, 
technical manual, and software support 
tape. 

Cost per megabyte of the sKS-25 is 
under $29. 

Model sKs-2S is available now, 30 days 
ARO, from Zetaco's network of autho
rized stocking distributors. 

Zetaco, Inc., 6850 Shady Oak Rd., Eden 
Prairie, MN 55344; 612/941-9480. 11 

ACS adds features to 
communications 
software 

Rockford, IL-Applied Computer So
lutions has added features to Break
Through, its DC communications 
software. Enhancements include user 
exits, dialing, and command line 
control. 

BreakThrough communicates to PCs 
and non-DC computers using the in
ternational standard XMODEM. Cyclical 
Redundancy Checking (CRe) error
checking protocol is used to assure 
error-free transfer of either binary or 
text files. 

Files can be transferred individually 
or in a batch. In AOs/[Vsl, transfers can 
be unattended because the command 
line feature allows macros to be used. 
User exits allow VARS or end-users to 
tailor BreakThrough to existing applica-

tions. BreakThrough can be called from 
other programs/systems as if it were a 
subroutine. 

BreakThrough is available on AOs, 
AOslVs, RDOs, ICOs, DOS, and MS-DOS. 

Applied Computer Solutions, 2606 
Broadway, Rockford, IL 611108; 815/229-
0189 . 11 

DG announces UPS 
Westboro-Data General has intro

duced a line of uninterruptible power 
supplies (uPS) for Eclipse and MV sys
tems. The UPS is a continuous duty, on
line peripheral designed to provide 
conditioned backup power to the com
puter system in the event of an alter
nating current power failure or fluctua
tion in voltage. The UPS provides from 
six minutes to several hours of continu
ous power to the entire system. 

The full line of single- and three
phase UPS models are priced from 
$7,400 to $34,000. 11 

ARE YOU TAKE A CWSE WOK (/J 
~~~ ~ AT OUR PRICES! Cj) 

CPU'. MEMORY , FOR YOUR MV 10000 .................... $49,000 -M¥- 4-&:"-M-Vl-0- a-M-B-. -.. -. . -. -.. -.. -. -.. -.. -. -.. 

~ --= - D~ 1\ '1''A MV SOOO MOD II 4 MB ....... .. .. $16,500 MV4 & MV10 4 MB ................. . 

Foctls 

~ n.lJ MV SOOO 9600 w/2 MB ........... $9,500 MV4 & MV10 2 MB ................. . 

GENERAL 
MV 6000 w/2 MB ............... $12,500 MVSOOO 2MB .......... ~ ee .... . 
MV 4000 new machine ........... $S,900 5/140 256 KB ....... ~.\~:..dIl ... . 

S S 
S/2S0 w/l MB . ................ $14,900 5/140 512 KB ........ \)~.-:-...... . Y TEM 5/140 w/256 KB ................ $3,900 Nova 4 256 KB .................... . 
5/120 w/512 KB ..... . .... . ...... $3,500 Eclipse 256 KB . .. ................ . 

PHONE: 612/227-5683 
FAX: 612/223-5524 

• All EQUIPMENT IS FUllY WARRANTIED 
• IMMEDIATE CASH FOR YOUR USED 

EQUIPMENT 
• FREE LISTING SERVICE AVAILABLE 
• DISCOUNTS AVAILABLE ON All CASH 

PURCHASES 
• All PRICES ARE NEGOTIABLE AND OPEN 

lOBIDS 
• ON·SITE FielD MAINTENANCE SERVICE 
• GUARANTEED UPTIME MAINTENANCE ON 

REMOTE SITES 

Nova 4X w/256 KB .............. $2,900 Desktop Memory ................... . 
5/250 No Memory .............. $4,000 CRT's & PRINTERS 
C 350 w/512 KB ................ Cheap! ---.:.----------------
Desktop 10, 20, 30 ............... CALL 600 LPM Band Printer ........... $4,SOO 

300 LPM Band Printer ........... $2,500 

DISK TAPE 0200 CRT ......... . ............ $395 
6053 .......................... $350 
0211 .......................... $650 
0210 .......................... $595 

354 MB SIS ................... $15,400 
Fujitsu Eagles w/BMX 1 ........ .. $7,000 
147 MB SIS ... . ....... .. ....... $6,900 
147 MB AlO . ................... $5,900 COMMUNICATIONS 
73 MB SIS ........... .. ........ $4,900 
73 MB AlO .................... $3,900 
2n MB SIS ... . ...... . ......... $2,500 

IAC/16 ........................ $4,100 
IAC/8 ................... . ..... $2,400 
ATI/16 ... .. . .. .. ........ .. .... $1 ,995 

192 MB SIS .... . . . .... . ........ $1,900 
6026 Tape SIS ............ .. ... $3,000 

AMI/S ......................... $1 ,100 
ULM/5 ......................... $495 

6125 Tape SIS ...... . . ...... .. .. $1 ,500 ALMI16 ........................ $550 
6021 Tape 515 ....... . ....... . .. $1 ,695 ALM/8 ............ . .. .. ..... . .. $395 

DISCOVER THE SECURITY COMPUTER SALES DIFFERENCE FOR YOURSELF 

SECURITY COMPUTER SALES • 622 Rossmor Bldg. • 500 N. Robert St., St. Paul, MN 55101 

Circle 63 on reader ervice card . 
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AD INDO 

Company PG# 

Access Technology 87 
Algoma University 58 
Ames Sciences, Inc. 63 
Applied Computer Solutions 91 
Applied Computer Solutions 91 
Carey Business Systems 91 
Catalina Computers, Inc. 1 
Claflin & Clayton, Inc. 56 
CMS/DATA 91 
Cog nos Corporation C4 
Commercial Data Systems Corporation 49 
Commercial Data Systems Corporation 16 
Compuplan International 28 
Compuplan International 91 
Computer Engineering Associates, Inc. 73 
Computer Products & Repair, Inc. 51 
Computer Products & Repair, Inc. 59 
Computer Systems Remarketing Corp. 91 
Computer Systems Remarketing Corp. 55 
Computer Technology Inc. 25 
Computer Wholesalers 85 
Concept Automation, Inc. 39 
CP International 75 
CRC 22 
Cybertek Software Inc. 83 
Data Assurance Corp. 18 
Data Conversion Inc. 14 

DATA GENERAL 
spare parts • cables 

upgrades • exchanges 

Desktop 
Micro Nova • Nova 

Eclipse 
MV Series 

BUY- SELL-LEASE 
EXTENSIVE INVENTORY 

(818) 246-4915 

~~g'e!~~. 
373 West Palmer Unit C Glendale, CA 91204 

Telex 662758 FAX (818) 246-4919 

Circle 77 on reader service card 

RS# 

1 
2 
3 

4 
5 

6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 

Company PG# RS# 

Data General Continuing Products 3 22 
Data General Corporation 46 & 47 
Data General Direct 
Data General Direct 15 23 
Data Investors Corporation 45 24 
DataLynx 68 25 
Dataram Corporation 5 26 
DataSafe Corporation 13 27 
Delphi Data 60 28 
OMS Systems, Inc. 23 29 
OMS Systems, Inc. 42 & 43 30 
Eagle Software, Inc. 26 31 
Eagle Software, Inc. 54 32 
Essex Computer Service, Inc. 77 33 
Fast Track Systems C2 34 
Fast Track Systems 91 
Grumman Systems Support 37 35 
Hanson Data Systems, Inc. 34 & 35 36 
Harvard Real Estate 91 
HBI Business Systems 88 37 
INFODEX Incorporated 52 38 
INFODEX Incorporated 86 39 
Integrated Computer Systems 32 40 
Interface Electronics 20 41 
International Computing 85 42 
Interscience 84 43 
Jacobsen & Associates, Inc. 80 44 
Lions Gate Software Inc. 61 45 
MAXON Computer Systems Incorporated C3 46 
MAXON Computer Systems Incorporated 86 47 
McGean-Rohco, Inc. 91 
Mcintyre's Mini-Computer Sales Group Inc. 19 48 
MegaTape Corporation 27 49 
Minicomputer Exchange 78 50 
Network Associates 57 51 
Nevada Audio Visual Services 48 
NPA Systems, Inc. 71 52 
ORBI, Inc. 52 53 
Parsystems Inc. 38 54 
Peregrine Data Systems 53 55 
Perfect Terminal Inc. 67 56 
Program Systems, Inc. 38 57 
Rational Data Systems 30 58 
Rational Data Systems 44 59 
Rhintek, Inc. 63 60 
R.J. & Associates 84 61 
SAS Institute Inc. 31 
SCIP 62 62 
Security Computer Sales, Inc. 89 63 
Service & Training, Inc. 24 64 
Software Management 91 
Sysgen Data Ltd. 28 65 
Sysgen Recovery Services Incorporated 17 66 
:SYSMGR, A Division of B.J. Inc. 30 67 
System Technology Associates 64 68 
THE SIERRA GROUP 44 69 
Threshold Inc. 9 70 
TRI-DATA Services, Inc. 56 71 
Vanguard Computers 68 72 
Vantage Software, Inc. 58 73 
Westwood Systems Group Inc. 60 74 
Wild Hare Computer Systems Inc. 50 75 
Zetaco 7 76 
Zetaco 6 

Novell/ber 1987 



Rcorp. 
Computer Systems 
Remorketlng Corp. 
8601 Sonford Drive 
Richmond, VA 23228 

(804) 262-3555 

Wants to buy 
your Data General equipment. 

------ Top dollar cosh or trade for good used systems ------

We buy & sell Data General 
equipment. CalJ us for very 
best prices. 

1-800-822-9799 
• CAREY BUSINESS SYSTEMS • 

For Sale 
Model 6061 192 MB disk subsystem, 
Mode16061-A 192 MB disk add on, 
8 disk packs. All come with DG 
maintenance certification. Best offer 
for fa st sale. Call Michael at 
(617) 495-1457. 

FOR SALE-3 DESKTOP SYSTEMS 
Very Low Usage 

*ModellOSP, Color Monitor, 768Kb Memory, 
Diskette, 15Mb Disk ................ $5,000 

*Model lOSP, Monochrome Monitor, 768Kb 
Memory, Diskette, 15Mb Disk, 
USAM-4 . . . . . . . . . . . . . . . . . . . . . . . . . .. $4,000 

*Model20, 1 Mb Memory, Cartridge Tape, 
Diskette, 215Mb Disks, 2 USAM-4 ... $7,000 

Contact: Rich Iceman 216/441-4900 
McGean-Rohco Inc. 
PO Box 09087, Cleveland OH 44109 

DG Senior Field Engineer Dallas/Ft. Worth area 

Fast growing company needs a Data General senior field engineer. 
Dallas/Ft. Worth area. Minimum 5 years experience. Must know MV / to 
Nova's all inclusive. Send resume and salary requirements to Com
puplan International. 

400 Centre Park Blvd . • Suite 100B • Desoto, TX 75115 

214/228-0188 

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 

Focus 

ftAmericon Heart 
~ Association 

WE'RE FIGHTING FOR 
'rOJR LIFE 

MEX-PC™ 
D-200 Emulator 

Communications software 
with terminal emulators for 

DG, DEC and others. 
XMODEM Error·free industry standard 
SPEED Written entirely in Assembler 
PRICE 599 
SYSTEM All MS·OOS 

(815) 229·0189 
Applied Computer SOlutions, 2606 Broadway, 

P.O. BOx 7902, Rockford, IL 61126 

Communicate 
DO to DO DO to PC DO to ?? 

Convert, upgrade, and 
share data quickly and easily-

use BREAKTHROUCH. 
XMODEM Error·free industry standard. 
SPEED Written entirely in Assembler. 
PRICE $195 to $700 
SYSTEMS A05N5, ADS, RODS, 00S,IC05. 

(815) 229-0189 
Applied Computer Solutions, 2606 Broadway, 

P.O. Box 7902, Rockford, IL 61126 

Dealers Wanted 
Dealers wanted to sell COBOL 
packages for pharmacy, county gov
ernment, utility billing, WP, spread
sheet. Source available: RDOS, 
AOS, DOS, UNIX. Software Man
agement, 502 499-6557. 

WORDPERFECT. \ lADE EASY 
WITH PERfECTTEAG fER 

This 8-1 0 hr. Video Program features: 
130·page workbook· 159 procedures 

2 video cassettes 
1 learning Document diskette 

VHS, Beta, and U·Matic format availability 

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

NADGUG MEMBER ADS-FREE 
Member of NADGUG can use cia Hied space to posl 
personal notice . ( ot too personal. plea .) Rule are: 
• You have to be a paid·up NADGUG member to place 
an ad. (Please include your name and company so we 
can verify member hip.) 
• Commercial notices are not permitted . 
• Fifty word maximum length . • Notice mu t be legi· 
ble. Send ads to foc •• at 5332 Thunder reek, Suite 
105, Austin, TX 78759 
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The United Kingdom and Ireland 
Data General Users Group has post
poned its autumn meeting to avoid a 
schedule conflict with NADCUC's Con
ference 87. At last count, 12 members 
of the U.K. group were planning to at
tend Conference 87. Their autumn 
meeting, to be held at the American 
Consulate in London, will be an im
portant one for the group, which is 
considering new bylaws that would 
constitute the group as a limited lia
bility company. 

Westinghouse Communities, a flor
ida land development subsidiary of 
Westinghouse Corporation, will be the 
host when OASIS sponsors its next CEO 
workshop. Scheduled for February 11 -
12, 1988 in Fort Lauderdale's Westin 
Cypress Creek Hotel, the workshop 
should be a welcome respite from 
winter weather. Contact Rosalind Miele 
for information do Westinghouse Com
munities, 3300 University Drive, Coral 
Springs, Florida 33065. Since it's the 
peak of the vacation season, she ad
vises making flight and room reserva
tions early. (Note: If you can't get a 
flight to Ft. Lauderdale, try West Palm 
Beach or Miami.) 

Data General's Team Tyrrell is better 
than a generation ahead at the 1987 
Formula 1 Grand Prix. The team 
claimed victory even before the finish 
of the Colin Chapman Cup for con
structors of cars with normally aspi
rated engines, having accrued an un
surpassable 102 points early on. The 
team drove normally aspirated engines 
in preparation for next year's season, in 
which Formula 1 cars won't be allowed 
to have turbo-charged engines. 

Maxon Computer Systems has com
pleted its public offering in Ontario of 
400,000 units at $4.00 apiece. Each unit 
consisted of one Class A non-voting 
share and one Class A non-voting 
share purchase warrant of Maxon. The 
net proceeds of the sale will be approxi
mately $1,355,000. Davidson Partners 
Ltd. was the underwriter. 

Johnson, Mirmiran, and Thompson 
OMT), a leading design firm, has in
stalled a CAD system based on Data 
General's TEO/3D, a three-dimensional 
modeling and data base system, and 
AROSE, automated road or site engineer
ing design software. This civil engi
neering system is part of a network of 
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minicomputers and workstations for 
road and highway design and drafting. 

After a period of inactivity earlier 
this year, the Northern New England 
Data General Users Group (N EDCUC) is 
back serving users in Data General's 
own backyard. 

According 'to Brad Friedlander, 16 
members attended a reorganizational 
meeting held September 21. Al Siebert 
of Dataram will serve as interim chair
man until elections can be held at 
the November meeting. The group 
sheduled meetings for the fourth Tues
day of each month, with informal din
ners (pizza or Chinese food).. 

The next meeting will be held Oc
tober 27 at 6:30 p.m. They will have 
a presentation and a question-and
answer session. For more information 
about NNEDCUC, call Al Siebert at 
609/799-0071 . 

:SYSMGR, a supplier of software for 
system managers, has announced that 
the 500th copy of its :PERFMCR perfor
mance monitor for AOSNS was raffled 
off at the September meeting of the 
Minnesota Area Data General Users 
Group. 

The winner of the raffle was Kerwin 
Stenzel of the Minnesota Department 
of Health. 

Additionally, :SYSMGR announced that 
their Bulletin Board System (BBS) will be 
made available on a no-charge basis to 
interested users of Data General hard
ware and software systems as of Oc
tober 19th, 1987 (see Brian johnson's ar
ticle in this issue). Prior to this date, 
the BBS had been provided solely for the 
benefit of users of :PERFMCR . 

Copies of the files can also be 
ordered on tape. Pricing information 
for tape shipments is available on the 
BBS. The BBS may be reached by dialing 
415/391-6531 using a DC·compatible ter
minal set to 1200 baud, 1 start bit, 8 
data bits, no parity, and 1 stop bit. 

For more information, contact Carla 
Peru mean, marketing director, at 
:SYSMGR, 109 Minna St., Suite 215, San 
Francisco, California 94105; 415/550-
1454, telex 296544. U.K. users should 
contact John Harwood at Tristar Soft
ware Ltd., 17 Nottingham St., London 
W1M 3RD; 01/486-1342. 

The four Data General Area field 
offices have been combined into an 
Eastern and a Western operation in a 

reorganization effort aimed at bettering 
communication between the Sales and 
the Field Engineering divisions. 

Within the North American Sales Di
vision (NASD), Bob Tway is the director 
of Eastern Operations, based in At
lanta, and Brian Mellen is the director 
of Western Operations, based in Man
hattan Beach. 

Within U.S. Field Engineering (USFE), 
Jim Foxworthy is the director of Eastern 
Operations and Jim Wilson is the direc
tor of Western Operations, also based 
out of Atlanta and Manhattan Beach. 

Data General and Network General 
have signed an agreement for both 
companies to work on the development 
of a StarLAN version of Network Gen
eral's Sniffer Protocol Analyzer. The 
Sniffer is a data collecting, recording, 
and analysis tool and a performance 
monitor of local area networks. The 
product will be made to support DC'S 
PC-I communications platform for 
StarLAN and Ethernet. 

DC will use the Sniffer as a network 
analysis and diagnostic tool to service 
customers with integrated computer 
networks. The Sniffer may be used on 
the Dasher and the DGlOne, as well as a 
StarLAN option. 

Coming in second to Altos, Data 
General received its highest marks in 
the price/performance satisfaction cate
gory of the VAR Business 1987 Annual Re
port Card Review. Out of 12 companies, 
DC remained in the mid-range for most 
of the 16 categories, bottoming out as 
11th in VAR support services. 

With an overall average of 5.72 (out 
of 10), the report card's comments read: 
DC'S products are better than ever, but the 
company is regressing in marketing sup
port. To improve relations with its resellers, 
DC must pay greater attention to program 
administration, channel conflict, marketing, 
and credit policies. 

Tony Nicoletti holds the new posi
tion of vice president of Data General's 
Sales Support and Planning. Nicoletti 
was previously vice president of Sup
port Services in Field Engineering for 
five years. He will now be in charge of 
systems and programs for administra
tion and communication in Sales. 

Other job changes within DC include 
the additions of Mike Evans as vice 
president and chief financial officer in 
Finance and Administration and Jim 
Ryan as vice president for the Informa
tion Management Group. A 
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Informed buyers make 
better buys. 
Experience Micom Accounting 
Software. 

MICOM 
ACCOUNTING 
SOFlWARE 
GENERAL LEDGER 
ACCOUNTS PAYABLE 
ACCOUNTS RECEIVABLE 

Responsible purchasers of accounting software 
demand proof of performance - up front. 

They call MAXON for a demonstration. 
Ask MAXON to demonstrate Micom Accounting 

Software - award winners for three consecutive years. 
Ask MAXON to show how Micom software is 

designed, optimized, and continues to be enhanced 
for the Data General environment. 

Ask MAXON about Micom's high functionality and 
unparalleled performance. 

Ask about installation. 
Ask about training. 
Ask about support. 
Seeing is believing. 

e!A_- A ..,PA-J 
~ . .,~..,.-

COMPUTER SYSTEMS INCORPORATED 

AUTHOfUltO t. I>ata~ SYSTEM OISTRIBUT()It 

Call: (212) 227-1922 

-----------------------------------------------------
o I want more information about Micom 

Accounting Software. 

o Contact me regarding a demonstration. 

('flllll>'.11I\ 

'('W York. '('W York 
10022 

1\5 Scarsdale Road 
lhronlo. Ontario. Canada 
13B 2R2 ____________________________________________________ J 
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Integrate new applications with 
existing data 
New applications built in a third party relational 
DBMS won't necessarily integrate with your existing 
data. Because the PowerHouse development language 
supports both Data General's relational database and 
dominant file systems, you're free to build new 
applications using OC/ SQL and integrate them with 
existing ones built on INFOS II,ISAM and DBAM, 
and AOS/ VS files . That means you're not 1ocked-in' 
to a proprietary relational DBMS and 'locked-out' 
of your existing data. 

PowerHouse provides greater 
compatibility and performance 
Implementing proprietary relational technology can 
present compatibility and performance problems. 
Not with PowerHouse - it's tightly integrated with 
Data General 's databases and operating system to 
guarantee you exceptional4GLlDBMS performance. 
You can enjoy the combination of a fast-execution 
language and Data General-optimized databases, 
now and in the future. Your applications are 
completely compatible with all standard Data General 
software. And wherever Data General takes its 
hardware and software - your PowerHouse 
applications and data will go, too. 

PROBLEM 
lUST GOT 
SOLVED 
PowerHouse® brings solutions 
to typical relational 
DBMS problems 

Development power for 'prod1J£tion' 
applications 
PowerHouse gives you total development capability 
in one language, and not a collection of weak DBMS 
utilities and interfaces. Regardless of which Data 
General database you're using, PowerHouse gives 
you advanced, dictionary-driven development power. 
The power you need to prototype and build 
production' commercial applications, such as order 
entry, inventory tracking, and manufacturing - the 
backbone of your company. 

And Cognos has a full service organization to back 
you up. For more information, call toll-free 
1-800-4-COGNOS. In Canada, call 1-613-738-1440. 
In Europe, call +44 344 486668. Or call on any of 
our 38 Cognos offices around the world and find 
out why over 7,800 customer sites use PowerHouse. 

Cognos Corporal ion. 2 Corporale Place. 1·95. Peabody. Massachusells 01960. 
Cognos and PowerHouse are registered Irademarks or Cognos Incorporated. 
DG/SQL. INFOS. ISAM. DBAM and AOS/ VS are regislered Irademarks 
or Data General Corporation. 
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