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APPLICATION NOTE

DECsystem-10 aids engine design at Rolls Royce Division
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AMOS

A computing facility called AMOS is the key to efficient
operation at the Bristol Engine Division of Rolls Royce
Ltd., Bristol, England. AMOS, “a multi-access on-line
system’'is a hierarchical computer network being imple-
mented by BRISTOL to speed and simplify the complex
tasks involved in jet engine design and development.
Already the system has helped design many of the world’s
commercial and military jet engines as well as the en-
gines for the Concorde supersonic transport.

AMOS, which is operated by the Mathematical Services
Department, usesaDigital EquipmentCorporation PDP-10
to bring the facilities of the computing center to individ-
ual users and departments throughout the plant. The
PDP-10 controls the computer network, providing input/
output and scheduling for two English Electric 48-bit
KDF9 batch processing computers, receiving data from
up to 30 on-line satellite computers, and providing inter-
active computing servicescurrently for some 50 terminals
within the Bristol complex.

The satellite computers perform test bed data acquisi-
tion and reduction and vibration analysis, provide line
printer and paper tape reader facilities, and preprocess
numerical controltapesforthe Bristoland Coventry plants
via a remote communications system.

In the 3 to 5 year period it takes to develop an aircraft en-
gine, an immense volume of performance and life history
data is gathered. Engine profiles based on initial proto-
type data are used by performance engineers to calcu-
late and specify engine performance. Development en-
gineers then take over the long process of delineating
tests which will ascertain performance, endurance, and
other necessary engine characteristics. Modifications
and retesting, especially during later procedures, are
often extensive.

The departments involved in development use a moving

. window of data (about six months of accumulated data)

for their current work. With information in a common
data base, each department uses exactly the same data,
which is easily accessible through remote terminals. If
the same information were distributed in the form of com-
puter listings, a department might not always be using
the most current data. Time can also be saved if engine
tests are properly scheduled. Then performance and de-
velopment engineers can work in parallel. Since up to
2500 personsin 65 departments can be involved in these
operations, efficiency is extremely important.

Gathering Engine Test Data

Prototype enginesreceive a battery of tests ranging from
a 2 minute performance test to endurance runs of up to
two weeks. During each test, from 30 to 300 points—tem-
peratures, pressures, speeds, flows—are monitored and
reduced by a PDP-8/I computer. The data is then fed to
PDP-10 disk storage for access by engineers for use in
programs scheduled for batch processing on the KDF9
computers.

Reduction performed by the small computers varies from
the calculation of turbine inlet temperature—a variable
which cannot be measured directly—to the simpler types
of performance calculation.

Tests are controlled by a test engineer who can observe
the engine in its test bed operation from his position in
the control room. Through the control panel keyboards,
the test engineer specifies the variables to be monitored
and the number of samples or scans to be taken by the
computer.

Results of each run appear immediately on the line print-
ers; thus if a particular test is not satisfactory, it can be
modified and run again. During all runs, the computer
system. automatically gathers life testing information,
sampling 30 key points every 30 seconds.

Measurements are converted to digital form at the con-
trol site for transmission to the PDP-8/1, one quarter mile



away. Since the plant environment causes electrical
noise, electro-optical isolation is used at the point where
the signals enter the PDP-8/1. Altogether, four test beds
are handled by two PDP-8/1 computers. In addition to
sea level testing each engine undergoes test flights dur-
ing final testing operations. Data gathered in these flights
helps to interpret the results of ground tests.
Preprocessing Numerical Control Tapes

The PDP-10 also contributes to production operations by
preprocessing paper tapes for various numerical control
machines. A program on the PDP-10 checks the tapes for
format, character validity, syntax, and other possible er-
ror conditions before they are compiled on a large num-
ber-crunching computer at the Rolls Royce Derby plant.

In the future, the PDP-10 will be connected directly to the
Derby plant via a remote communication link. The sav-
ings accrued through preprocessing will easily pay for
the link.

Calculating Services

To aid in the design effort, the Mathematical Services
group has written a language called CALC. Even easier
to use than BASIC, this language allows an engineer or
designer to sit at a terminal and start typing his calcu-
lations. No “log on” or “log off”’-is required and CALC
programs are not stored; the system merely performs the
desired operations and provides the answer. CALC can
be used from the 50 terminals throughout the Bristol
plant. In the drafting department, for example, the drafts-
man uses CALC to locate the positions of components in
assemblydrawings.The language is also used extensively
in the engineering departments, since it includes special
engineering functions.

Users that require more flexibility can use another BRIS-
TOL-developed language called PROCAL. This more so-
phisticated language, much like BASIC, requires the
user to have an approved password which is checked by
the computer system each time he logs on.

PROCAL, which contains its own editor and print rou-
tine, lets the user develop and edit his program via his
terminal and remotely enter it for processing on one of
the KDF9's. PROCAL also permits the user to read pro-
grams and/or data which are input to the PDP-10 through
a paper tape reader.

PROCAL is, in fact, a subset of a still more comprehen-
sive BRISTOL-developed language, SCHEME C, which
runs on the KDF9's. It is therefore possible to develop
SCHEME C programs in a modular fashion, each module
being created interactively in PROCAL and subsequently
joined by EDITcommands. Runsontheresulting SCHEME
C program can then be initiated by remote job entry com-
mands for the terminals.

For system and application development, the Mathemat-
ical Servicesgrouphasaccess notonly to CALC, PROCAL
and SCHEME C, but also all of the standard PDP-10 lan-
guages and programs. This PDP-10 software includes
FORTRAN V,COBOL, BASIC, AID, debugging, file copy-
ing, and many other utility programs.

Optimizing Batch Processor Operation

By scheduling the operation of the two KDF9 compu-
ters, the PDP-10 has been able to greatly increase batch
processing throughput.

The KDF9 computer in its original form executed one
program at a time, yielding a processor utilization of
about 25 percent. In contrast, the PDP-10, which is de-
signed for multiprogramming, operates at 95 percent
efficiency. To improve KDF9 operation, one of the batch
processors was upgraded to multiprogram four parallel
batchstreams.

On this machine turnaround improved and processor
utilization increased to 60 percent.

To improve utilization even further, Mathematical Ser-
viceshasmodifiedthe KDF9 for attachment to the PDP-10,
which schedules and performs input/output for the
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KDF9's, making it possible to increase processor utiliza-
tion to 70-80 percent. When both KDF9's operate in this
manner, their work capacity will be much greater than in
their former stand-alone configuration.

Each KDF9 program receives a time slice and if the pro-
gram is not completed during that time, it is suspended
pending the next free time slice. Since the duration of a
time slice is constant, both large and small programs
are executed efficiently, and without usurping the pro-
Cessor.

The PDP-10 also simplifies KDF9 operation. In the stand-
alone mode, a single KDF9 requires 12-15 operators for
three-shift operation. For two multiprogramming KDF9's,
some 22 persons would be required.

With the PDP-10 coordinating the network, 10 operators
can cope with the entire network for three shifts, no oper-
atorsbeingnecessary for the KDF9's. Programs run by the
batch processorsareinitiatedin response to satellite com-
puter requests or are initiated directly by terminal users.
Torunaprogramonthe KDF9, aterminal user “logson” to
the PDP-10, specifying the name of the program, the loca-
tion of the program and data, and the desired location for
theresults. Hethenlogsoff. Inresponse, the PDP-10sched-
ules the operation, transferring the data and the program
from its disk library to the KDF9, and initiating program
execution. When the program has been executed, results
are transferred to PDP-10 disk storage. The user can re-
quest a program called PRINT to output his results on
the system line printer.

Input/Output Subsystem

Connections to all the small computers and to the two
KDF9's are provided by a control subsystem designed by
the Mathematical Services group. The controller, which
is connected directly to the PDP-10 memory bus, multi-
plexesdatablocks fromall 32 sources, the PDP-101/0 bus
having only to initiate a transfer. For example, the con-
troller assembles small computer words (three 12-bit

bytes or two 16-bit bytes) for transmission to the PDP-10,
or disassembles PDP-10 words for transmission to the
smaller computers. Transmission to the KDF9 is via a
144-bit buffer which contains four PDP-10 words or three
KDF9 words.

The controller is capable of handling up to thirty 12-bit or
16-bit computers and two KDF9's, since the channel to
PDP-10 memory can transfer up to 24 million bits per
second, and the KDF9's each operate at a maximum rate
of 8 million bps. Due to the PDP-10’'s asynchronous na-
ture, transfers can also be taking place from magnetic
tape and disks packs to PDP-10 memory through two
additional channels.

More Progress

Bristol's AMOS has grown from two large, independant
batch processing machines to an integrated computer
complex coordinated by the PDP-10. According to plan,
each system addition is studied, implemented experi-
mentally where possible, then fully implemented to as-
sure maximum results. The AMOS configuration affords
great growth potential. Plans continue for extending the
scope of the computing services still further. In the im-
mediate future AMOS will have more terminals, perform
on-line vibration testing with a PDP-11, drive drafting
machines and graphic displays, and service test rigs and
machine shop equipment. As the present system uses
only a portion of the PDP-10’s servicing capacity, hard-
‘ware extensions in the form of more memory, bulk stor-
age or satellite computers can be added without disrup-
tion, as the rising work load dictates.

To ensure that Rolls Royce personnel obtain full benefit
from the facilities available, AMOS education forms part
of the curriculum of the company’s Engineering Training
College, which plays an important role in educating the
staff. Needless to say the College terminal equipment is
also on-line to AMOS.
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MAIN OFFICE AND PLANT

146 Main Street, Maynard, Massachusetts, U.S.A. 01754 * Telephone: From Metropolitan Boston: 646-8600  Elsewhere: (617)-897-5111
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UNITED STATES

NORTHEAST

REGIONAL OFFICE:

275 Wyman Street, Waltham, Massachusetts 02154
Telephone: (617)-890-0320/0330 TWX: 710-324-6919
WALTHAM

15 Lunda Street, Waltham, Massachusetts 02154
Telephone: (617)-891-1030 TWX: 710-324-6919
CAMBRIDGE/BOSTON

899 Main Street, Cambridge, Massachusetts 02139
Telephone: (617)-491-6130 TWX: 710-320-1167
ROCHESTER

130 Allens Creek Road, Rochester, New York 14618
Telephone: (716)-461-1700 TWX: 710-253-3078
CONNECTICUT

240 Pomeroy Avenue, Meriden, Connecticut 06450
Telephone: (203)-237-8441/7466 TWX: 710-461-0054

MID-ATLANTIC — SOUTHEAST
REGIONAL OFFICE:

U.S. Route 1, Princeton, New Jersey 08540
Telephone: (609)-452-2940  TWX: 510-685-2338
MANHATTAN

810 7th Ave.

New York, N.Y. 10019

Telephone: 212-562-1300

NEW YORK

95 Cedar Lane, Englewood, New Jersey 07631
Telephone: (201)-871-4984, (212)-594-6955, (212)-736-0447
TWX: 710-991-9721

NEW JERSEY

1259 Route 46, Parsippany, New Jersey 07054
Telephone: (201)-335-3300  TWX: 710-987-8319
PRINCETON

U.S. Route 1

Princeton, New Jersey 08540

Telephone: (609) 4522940  TWX: 510-685-2338
LONG ISLAND

1 Huntington Quadrangle

Suite 1S07 Huntington Station, New York 11746
Telephone: (516)-694-4131, (212)-895-8095
PHILADELPHIA

Station Square Three, Paoli, Pennsylvania 19301
Telephone: (215)-647-4900/4410  Telex: 510-668-8395

EUROPEAN HEADQUARTERS

Digital Equipment Corporation International Europe
81 Route de I'Aire

1211 Geneva 26, Switzerland

Telephone: 42 7950 Telex: 22 683

FRANCE

Equipment Digital S.A.R.L.

PARIS

327 Rue de Charenton, 75 Paris 12 €, France
Telephone: 3447607 Telex: 21339

GRENOBLE

10 rue Auguste Ravier, F-38 Grenoble, France
Telephone: (76) 87 56 01/02  Telex: 32 882 F (Code 212)

GERMAN FEDERAL REPUBLIC
Digital Equipment GmbH

MUNICH

8 Muenchen 13, Wallensteinplatz 2
Telephone: 0811-35031 Telex: 524-226
COLOGNE

5 Koein 41, Aachener Strasse 311
Telephone: 0221-40 44 95 Telex: 888-2269
Telegram: Flip Chip Koeln

FRANKFURT

6078 Neu-Isenburg 2

Am Forsthaus Gravenbruch 5-7

Telephone: 06102-5526 Telex: 41-76-82
HANNOVER

3 Hannover, Podbielskistrasse 102
Telephone: 0511-69-70-95 Telex: 922-952
STUTTGART

D-7301 Kemnat

Marco-Polo-Strasse 1

Telephone: (0711) 25 40 07 Telex: 725-3404

AUSTRIA

Digital Equipment Corporation Ges.m.b.H.
VIENNA

Mariahilferstrasse 136, 1150 Vienna 15, Austria
Telephone: 85 51 86

UNITED KINGDOM

Digital Equipment Co., Ltd.

U.K. HEADQUARTERS

Arkwright Road, Reading, Berks.

Telephone: 0734-583555 Telex: 84327
READING

The Evening Post Building, Tessa Road
Reading, Berks.

Fountain House

Butts Centre

Reading, RG1 70N

Telephone: Reading 583555

Telex: 84328

BIRMINGHAM

29/31, Birmingham Road, Sutton Coldfield, Warwicks.
Telephone: (0044) 21-355 5501 Telex: 337 060
MANCHESTER

6 Upper Precinct, Worsley, Manchester M28 AZ
Telephone: 061-790-8411 Telex: 668666
LONDON

Bilton House, Uxbridge Road, Ealing, London W.5.
Telephone: 01-579-2334  Telex: 22371
EDINBURGH

Shiel House, Craigshill, Livingston,

West Lothian, Scotland

Telephone: 32705 Telex: 727113

MID-ATLANTIC — SOUTHEAST (cont.)
WASHINGTON

Executive Building

6811 Kenilworth Ave., Riverdale, Maryland 20840
Telephone: (301)-779-1600/752-8797 TWX: 710-826-9662
DURHAM/CHAPEL HILL

Executive Park

3700 Chapel Hill Blvd.

Durham, North Carolina 27707

Telephone: (919)-489-3347 TWX: 510-927-0912
ORLANDO

Suite 130, 7001 Lake Ellenor Drive, Orlando, Florida 32809
Telephone: (305)-851-4450 TWX: 810-850-0180
ATLANTA

2815 Clearview Place, Suite 100,

Atlanta, Georgia 30340

Telephone: (404)-451-3734/3735/3736 TWX: 810-757-4223
KNOXVILLE

6311 Kingston Pike, Suite 21E

Knoxville, Tennessee 37919

Telephone: (615)-588-6571 TWX: 810-583-0123

CENTRAL

REGIONAL OFFICE:

1850 Frontage Road, Northbrook, Illinois 60062
Telephone: (312)-498-2500  TWX: 910-686-0655
PITTSBURGH

400 Penn. Center Boulevard

Pittsburgh, Pennsylvania 15235

Telephone: (412)-243-9404  TWX: 710-797-3657
CHICAGO

1850 Frontage Road, Northbrook, Illinois 60062
Telephone: (312)-498-2500  TWX: 910-686-0655
ANN ARBOR

230 Huron View Boulevard, Ann Arbor, Michigan 48103
Telephone: (313)-761-1150  TWX: 810-223-6053
DETROIT

23777 Greenfield Road, Suite 189

Southfield, Michigan 48075

Telephone: (313)-559-6565

INDIANAPOLIS

21 Beachway Drive — Suite G

Indianapolis, Indiana 46224

Telephone: (317)-243-8341  TWX: 810-341-3436

CENTRAL (cont.)

MINNEAPOLIS

Suite 111, 8030 Cedar Avenue South,
Minneapolis, Minnesota 55420

Telephone: (612)-854-6562-3-4-5 TWX: 910-576-2818

CLEVELAND

25000 Euclid Ave.

Euclid, Ohio 44117

Telephone: (216)-946-8484 TWX: 810-427-2608
KANSAS CITY

532 East 42nd St., Independence, Missouri 64055
Telephone: (816)-461-3440  TWX: 816-461-3100
ST. LOUIS

Suite 110, 115 Progress Parkway, Maryland Heights,

Missouri 63043

Telephone: (314)-878-4310 TWX: 910-764-0831
DAYTON

3101 Kettering Boulevard, Dayton, Ohio 45439
Telephone: (513)-294-3323 TWX: 810-459-1676
MILWAUKEE

8531 W. Capitol Drive, Milwaukee, Wisconsin 53222

Telephone: (414)-463-9110 TWX: 910-262-1199
DALLAS

8855 North Stemmons Freeway, Dallas, Texas 75247

Telephone: (214)-638-4880  TWX: 910-861-4000
HOUSTON

3417 Milam Street, Suite A, Houston, Texas 77002
Telephone: (713)-524-2961  TWX: 910-881-1651
NEW ORLEANS

3100 Ridgelake Drive, Suite 108

Metairie, Louisiana 70002

Telephone: 504-837-0257

ROCKFORD

500 South Wyma St.

Rockford, Illinois 61101

Telephone: 815-965-5557

WEST

REGIONAL OFFICE:

310 Soquel Way, Sunnyvale, California 94086
Telephone: (408)-735-9200

SANTA ANNA

2110 S. Anne St.

Santa Anna, Calif. 92704

Telephone: 714-979-2460

F.S. 7149792464  TWX 910-391-1189

INTERNATIONAL
NETHERLANDS CANADA (cont.)
THE HAGUE OTTAWA

Digital Equipment N.V.

Sir Winston Churchilliaan 370
Rijswijk/The Hague, Netherlands
Telephone: 070-995-160 Telex: 32533

BELGIUM

BRUSSELS

Digital Equipment N.V./S.A.

108 Rue D'Arlon

1040 Brussels, Belgium

Telephone: 02-139256 Telex: 25297

SWEDEN

Digital Equipment AB

STOCKHOLM

Englundavagen 7, 171 41 Solna, Sweden
Telephone: 981390 Telex: 170 50
Cable: Digital Stockholm

NORWAY

Digital Equipment Corp. A/S

0SLO

Trondheimsveien 47

Oslo 5, Norway

Telephone: 02/68 3440 Telex: 19079 DEC N

DENMARK

Digital Equipment Aktiebolag
COPENHAGEN

Hellerupveg 66

2900 Hellerup, Denmark

SWITZERLAND

Digital Equipment Corporation S.A.
GENEVA

81 Route de I'Aire

1211 Geneva 26, Switzerland
Telephone: 42 79 50 Telex: 22 683
ZURICH

Scheuchzerstrasse 21

CH-8006 Zurich, Switzerland
Telephone: 01/60 35 66 Telex: 56059

ITALY

Digital Equipment S.p.A.

MILAN

Corso Garibaldi 49, 20121 Milano, Italy
Telephone: 872 748 694 394  Telex: 33615

SPAIN
Digital Equipment Corporation Ltd.
MADRID

Ataio Ingenieros S.A., Enrigue Larreta 12, Madrid 16
Telephone: 2153543 Telex: 27249

BARCELONA

Ataio Ingenieros S.A., Ganduxer 76, Barcelona 6
Telephone: 221 44 66

CANADA

Digital Equipment of Canada, Ltd
CANADIAN HEADQUARTERS

P.O. Box 11500

Ottawa, Ontario, Canada

K2H 8K8

Telephone: 613-502-5111  TWX: 610-562-8732

P.O. Box 11250

Ottawa, Ontario

K2H 779

Telephone: 613-592-5120 TWX: 610-562-8907
TORONTO

230 Lakeshore Road East, Port Credit, Ontario
Telephone: (416)-274-1241 TWX: 610-492-4306
MONTREAL

9675 Cote de Liesse Road

Dorval, Quebec, Canada 760

Telephone: 514-636-9393 TWX: 610-422-4124
CALGARY/Edmonton

Suite 140, 6940 Fisher Road S.E.

Calgary, Alberta, Canada

Telephone: (403)-435-4881 TWX: 403-255-7408
VANCOUVER

Digital Equipment of Canada, Ltd.

2210 West 12th Avenue

Vancouver 9, British Columbia, Canada
Telephone: (604)-736-5616  TWX: 610-929-2006

GENERAL INTERNATIONAL SALES
REGIONAL OFFICE
146 Main Street, Maynard Massachusetts 01754
Telephone: (617) 897-5111
From Metropolitan Boston 646-8600
TWX: 710-347-0217/0212
Cable: DIGITAL MAYN
Telex: 94-8457

AUSTRALIA

Digital Equipment Australia Pty. Ltd.
SYDNEY

P.O. Box 491, Crows Nest

N.S.W. Australia 3065

Telephone: 439-2566 Telex: AA20740
Cable: Digital, Sydney

MELBOURNE

60 Park Street, South Melbourne, Victoria, 3205
Telephone: 69-6142 Telex: AA40616
PERTH

643 Murray Street

West Perth, Western Australia 6005
Telephone: 21-4993 Telex: AA92140
BRISBANE

139 Merivale Street, South Brisbane
Queensland, Australia 4101
Telephone: 44-4047 Telex: AA40616
ADELAIDE

6 Montrose Avenue

Norwood, South Australia 5067
Telephone: 63-1339 Telex: AAB2825

NEW ZEALAND

Digital Equipment Corporation Ltd.
AUCKLAND

Hilton House, 430 Queen Street, Box 2471
Auckland, New Zealand

Telephone: 75533

JAPAN

Digital Equipment Corporation International
KYO

Kowa Building Na: 17, Second Floor
2-7 Nishi-Azabu 1-Chome
Minato-Ku, Tokyo, Japan
Telephone: 404-5894/6  Telex: TK-6428

WEST (cont.)

WEST LOS ANGELES

1510 Cotner Avenue, Los Angeles, California 90025
Telephone: (213)-479-3791/4318 TWX: 910-342-6999
SAN DIEGO

6154 Mission Gorge Road, Suite 110

San Diego, California 92120

Telephone: (714)-280-7880, 7970 TWX: 910-335-1230
SAN FRANCISCO

1400 Terra Bella, Mountain View, California 94040
Telephone: (415)-964-6200  TWX: 910-373-1266
PALO ALTO

560 San Antonio Road, Palo Alto, California 94306
Telephone: (415)-969-6200 TWX: 910-373-1266
OAKLAND

7850 Edgewater Drive, Oakland, California 94621
Telephone: (415) 635-5453/7830 TWX: 910-366-7238
ALBUQUERQUE

6303 Indian School Road, N.E., Albuquerque, N.M. 87110
Telephone: (505)-296-5411/5428 TWX: 910-989-0614
DENVER

2305 South Colorado Boulevard, Suite #5

Denver, Colorado 80222

Telephone: (303)-757-3332/758-1656/758-1659

TWX: 910-931-2650

SEATTLE

1521 130th N.E., Bellevue, Washington 98005
Telephone: (206)-454-4058/455-5404 TWX: 910-443-2306
SALT LAKE CITY

431 South 3rd East, Salt Lake City, Utah 84111
Telephone: (801)-328-9838 TWX: 910-925-5834
PHOENIX

4358 East Broadway Road, Phoenix, Arizona 85040
Telephone: (602)-268-3488 TWX: 910-950-4691
PORTLAND

Suite 168

5319 S.W. Canyon Court, Portland, Oregon 97221
Telephone: (503)-297-3761/3765

TULSA

3140 S. Winston

Winston Sq. Bldg.

Suite 4

Tulsa, Oklahoma 74135

Telephone: 918-749-4476

JAPAN (cont.)

Rikei Trading Co., Ltd. (sales only)
Kozato-Kaikan Bldg.

No. 18-14, Nishishimbashi 1-chome
Minato-Ku, Tokyo, Japan

Telephone: 5915246 Telex: 781-4208

PUERTO RICO

Digital Equipment Corporation de Puerto Rico
American Airlines Bldg.

804 Ponce De Leon, Miramar, Puerto Rico
Telephone: 809-723-8068/67  Telex: 385-9056

ARGENTINA

BUENOS AIRES

Coasin S.A.

Virrey del Pino 4071, Buenos Aires
Telephone: 523185  Telex: 012-2284

BRAZIL

RIO DE JANEIRO — GB.
Ambriex S.A.

Rua Ceard, 104, 2.° e 3.° andares
Fones: 221-4560/44, 252-9873
Cable: RAIOCARDIO

SAO PAULO — SP

Ambriex S.A.

Rua Tupi, 535

Fones: 51-0912; 52-0655; 52-7806
Cable: RAIOCARDIO

PORTO ALEGRE — RS
Ambriex S.A.

Rua Cel. Vicente, 421, 1.° andar
Fones: 24-7411; 24-7696

CHILE

SANTIAGO

Coasin Chile Ltda. (sales only)

Casilla 14588, Correo 15, Santiago
Telephone: 396713 Cable: COACHIL

INDIA

BOMBAY

Hinditron Computers Pvt. Ltd.

69/A, L. Jagmohandas Marg.

Bombay-6 (W.B.), India

Telephone: 38-1615; 36-5344 Telex: 011-2594 Plenty
Cable: Tekhind

MEXICO

MEXICO CITY

Mexitek, S.A.

Eugenia 408 Deptos. 1
Apdo. Postal 12-1012
Mexico 12, D.F.
Telephone: (905) 536-09-10

PHILIPPINES

MANILA

Stanford Computer Corporation

P.O. Box 1608

416 Dasmarinas St., Manila
Telephone: 49-68-96  Telex: 742-0352

VENEZUELA

Coasin, C.A.
Apartado 50939

Sabana Grande No. 1, Caracas 105
Telephone: 72-8662; 72-9637

Cable: INSTRUVEN
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