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ISPRS Sustaining Members (53)
Adam Technology
Attn: Mr.T.Tsuda
P.O. Box 283
Cloverdale,Western Australia
6985
AUSTRALIA
Tel: +61 (8) 9479 5575
Fax: +61 (8) 9479 5585
E-mail: adam@adamtech.com.au

Aerial
Attn.: Mr. Pierre Gallot
670 Rue Jean Perrin Z.I.
F-13851 Aix en Provence
Cedex 3
FRANCE
Tel.: +33 (4) 4260 0545
Fax: +33 (4) 4224 2604

Aero Asahi Corporation
Attn.: Mr. Kokichi Kimura
32nd Fl. Sunshine 60 Bldg.
1-1 Higashi-Ikebukuro 3-
chome
Toshima-ku,Tokyo 107
JAPAN
Tel.: +81 (3) 3988 6811
Fax: +81 (3) 3988 4578

Agfa-Gevaert N.V.
Attn.: Mr. Frans van Camp
Septestraat 27
B-2640 Mortsel
BELGIUM
Tel.: +32 (3) 444 4272
Fax: +32 (3) 444 4296

Applanix Corporation
Attn.: Mr. Erik Lithopoulos
85 Leek Crescent
Richmond Hill, Ontario L4B
3B3
CANADA
Tel.: +1 (905) 709 4600
Fax:+1 (905) 709 6027
E-mail: erik@applanix.com

Asia Air Survey Co. Ltd
Attn.: Mr. Masataki Fuchimoto
4-2-18 Shinjuku, Shinjuku-ku
Tokyo 160-0022
JAPAN
Tel.: +81 (3) 5379 2151
Fax: +81 (3) 5379 2890
E-mail:
mt.fuchimoto@ajiko.co.jp

Core Software
Technology
Atyn.: Mr. Clinton Libbey
2nd Floor, 675 South Arroyo
Parkway
Pasadena, CA 91105
USA
Tel.: +1 (626) 796 9155
Fax: +1 (626) 796 8574
E-mail: clinton@coresw.com

DigitalGlobe
Attn.: Mr. Eric Christensen
1900 Pike Road
Longmont, CO 80501
USA
Tel.: +1 (303) 682 3835
Fax: +1 (303) 682 3848
E-mail: echristensen@digital
globe.com

DIIAR - Politecnico di
Milano
Piazza Leonardo da Vinci 32
Attn.: Prof Luigi Mussio
I-20133 Milano
ITALY
Tel.: +39 (02) 2399 6501
Fax: +39 (02) 2399 6530
E-mail: luigi@ipmtf2.topo.
polimi.it

e-HD.com
Attn.: Seung Yeon Yi
80-9 Mabook-Ri, Kuseong-Eub
Yongin-Shi, Kyungki-Do
KOREA
Tel.: +82 (31) 288 6800
Fax: +82 (31) 288 6860
E-mail: sylee@e-hd.com

ESRI Inc.
Attn.: Ms. Claudia Ruiz
380 New York Street
Redlands, CA 92373
USA
Tel.: +1 (909) 793 2853
Fax: +1 (909) 307 3072
E-mail: cruiz@esri.com

ETH Zurich - Institute of
Geodesy &
Photogrammetry
Attn.: Prof.Dr. Armin W. Gruen
ETH Hoenggerberg
CH-8093 Zürich
SWITZERLAND
Tel.: +41 (1) 633 3038
Fax: +41 (1) 633 1101
E-mail: agruen@geod.baug.
ethz.ch

Eurimage S.r.l.
Attn.: Mr. Marcello Maranesi
Via E. D'Onofrio 212
I-00139 Rome
ITALY
Tel.: +39 (06) 4069 4200
Fax: +39 (06) 4069 4231
E-mail: maranesi@eurimage.
com

Finnmap FM-
International
Attn.: Mr. Paavo Martimaa
P.O. Box14
SF-00511 Helsinki
FINLAND
Tel.: +358 (9) 2293 0640
Fax: +358 (9) 2293 0650
E-mail: paavo.martinmaa@finn-
map.com

Geocarto International
Centre
Attn.: Mr. K.N. Au
G.P.O. Box 4122
HONG KONG
Tel.: +852 (2) 546 4262
Fax: +852 (2) 559 3419
E-mail: geocarto@geocarto.
com

German Aerospace
Centre - DLR 
Oberpfaffenhofen
Attn.: Dr.-Ing. Manfred
Schroeder
P.O. Box 1116
D-82230 Wessling
GERMANY
Tel.: +49 (8153) 282 790
Fax: +49 (8153) 281 444
E-mail: manfred.schroeder@
dlr.de

Getty Conservation
Institute -
Documentation Program
Attn.: Mr. Christopher Gray
1200 Getty Centre Drive,
Suite 700
Los Angeles, CA 90049-1684
USA
Tel.: +1 (310) 440 6254
Fax: +1 (310) 440 7709
E-mail: c.gray@getty.edu

GITC BV
Attn.: Mr. Johan Boesjes
P.O. Box 112
8530 AC Lemmer
THE NETHERLANDS
Tel.: +31 (514) 561 854
Fax: +31 (514) 563 898
E-mail: johan.boesjes@gitc.nl

Hansa Luftbild AG
Elbestrasse 5
D-48145 Münster
Germany
Tel.: +49 (251) 2330 0
Fax: +49 (251) 2330 112
E-mail: info@hansaluftbild.de

ImageSat International,
N.V.
Attn.:Yelena Kalivach,
Marketing Manager
2 Kaufman Street
Tel Aviv 61500 
ISRAEL
Tel.: +972 3 796 0600
Fax: +972 3 516 3430
E-mail: nzafrir@imagesatintl.com
marketing@imagesatintl.com

Indian National Remote
Sensing Agency - Head
Library
Department of Space,
Goverment of India
Balanagar, Hyderabad 500 037
INDIA
Tel.: +91 (40) 387 7210
Fax: +91 (40) 387 8360
E-mail: library@nrsa.gov.in

INFOMAP Novi Grad
d.o.o.
Photogrammetry-
Cartography-GIS
Attn.: Ljubomir Jovanic
Karadjordja Petrovica 33
SRPSKA BOSNIA AND
HERZEGOVINA 
Tel.: +387 (52) 756 397
Fax: +387 (52) 756 397
E-mail: infomap@prijedor.com

INPE
Attn.: Dr.Thelma Krug
P.O. Box 515
Sao Jose dos Campos - SP
12227-010
BRAZIL
Tel.: +55 (12) 345 6450
Fax: +55 (12) 345 6460
E-mail: thelma@ltid.inpe.br

INPHO GmbH
Attn.: Mr. Manfred Sigle
Smaragdweg 1
D-70174 Stuttgart
GERMANY
Tel.: +49 (711) 228 810
Fax: +49 (711) 228 8111
E-mail: inpho@inpho.de

Institute of
Photogrammetry -
Stuttgart University
Attn.: Prof.Dr. Dieter Fritsch
Geschwister-Scholl-Strasse 24
D-70174 Stuttgart
GERMANY
Tel.: +49 (711) 121 3386
Fax: +49 (711) 121 3297
E-mail: dieter.fritsch@ifp.uni-
stuttgart.de

International Center for
Remote Sensing of
Environment
Attn.: Mr. Jim Weber
UMBC Tech. Center, Box 2-11,
1450 S. Rolling Road
Baltimore, MD 21227
USA
Tel.: +1 (410) 455 5573
Fax: +1 (410) 455 5575
E-mail: icrse@symposia.org

Istanbul Technical
University Division of
Photogrammetry 
Attn.: Ohran Altan
80626 Ayazaga
Istanbul
TURKEY
Tel.: +90 (212) 285 6587
E-mail: oaltan@itu.edu.tr

ITC Directorate
Attn.: Prof.Dr.Ir. M. Molenaar
P.O. Box 6
500 AA  Enschede
THE NETHERLANDS
Tel.: +31 (53) 487 4269
Fax:+31 (53) 487 4335
E-mail: molenaar@itc.nl

Kampsax Geoplan
Attn.: Mr. Lars G. Petersen
P.O. Box 1138
DK-2650  Hvidovre
DENMARK
Tel.: +45 (36) 390 900
Fax: +45 (36) 772 421
E-mail: cph@geoplan.kamp-
sax.dk

Kodak Aerial Imaging
1447 St. Paul Street
Rochester, NY 14653-7129
USA
Tel.: +1 (716) 253 1855
Fax: +1 (716) 253 0705
E-mail: aerial@kodak.com

Kokusai Kogyo Co. Ltd
Attn.: Mr. Masao Kouzu
3-6-1 Asahigaokia
Hino City,Tokyo 191-0065
JAPAN
Tel.: +81 (4) 2583 3870
Fax: +81 (4) 2583 4115
E-mail: mkouzu@kkc.co.jp

Leica Geosystems AG
Attn.: Mr. Fritz Staudacher
Heinrich-Wild-Strasse
CH-9435 Heerbrugg
SWITZERLAND
Tel.: +41 (71) 727 3131
Fax: +41 (71) 726 5209
E-mail: frtitz.staudacher@leica-
geosystems.com

Lockheed Martin
Corporation
Attn.: Mr. Mike Thomas
3201 Jermantown Road
Fairfax,VA 22030-2840
USA
Tel.: +1 (703) 293 4211
Fax: +1 (703) 293 4240

MATRA Systems &
Information
Attn.: Mr.Yves Lafevillade
P.O. Box 14
F-78142 Velizy
FRANCE
Tel.: +33 (1) 3463 7601
Fax: +33 (1) 3463 7444

NASA Goddard Space
Flight Center
Attn.: Dr. Vincent V.
Salomonson
Code 900
Greenbelt, MD 20771
USA

Open GIS Consortium
Attn.: Mr. Lance McKee
35 Main Street, Suite 5
Wayland, MA 01778
USA
Tel.: +1 (508) 655 5858
Fax: +1 (508) 655 2237

PASCO Corporation
Attm.: Mr.Tadashi Sasagawa
1-1-2 Higashiyama, Meguro-ku
Tokyo 153-0043
JAPAN
Tel.: +81 (3) 3715 4011
Fax:+81 (3) 3715 6612
E-mail: tadashi_sasagawa@
pasco.co.jp

RACURS
Attn.: Mr. Alexander Chekurin
Ul. Myasniskaya 40-6, Office
605
Moscow 101000
RUSSIAN FEDERATION
Tel.: +7 (095) 928 2001/9239
633
Fax: +7 (095) 928 6118
E-mail: chekurin@racurs.ru

Research Systems
International UK Limited
Attn.: Dr Naz Khaleque 
34 Wellington Business Park
Dukes Ride, Crowthorne,
Berkshire RG45 6LS,
UNITED KINGDOM
Tel.: +44 (1344) 760 409
Fax: +44 (1344) 760 400
E-mail: khaleque@rsinc.com

SeaGate Computer Ins
Attn.: Madhur K. Shrestha,
President
Kupondole 10, Lalitpur, PO
8975 epc 1557
Kathmandu
NEPAL
Tel.: +977 (1) 537231
Fax: +977 (1) 220161
E-mail: Seagate92@wlink.com.np

Sensor Systems Inc.
Attn.: Mr.Wes Sullivan
103A Carpenter Drive
Sterling,VA 20165
USA
Tel.: +1 (703) 437 7651
Fax: +1 (703) 437 0039
E-mail: wes.sullivan@sensor.
com

SOVINFORMSPUTNIK
Attn.: Mr.Victor N. Lavrov
47 Leningradskiy Prospect
Moscow 125167
RUSSIAN FEDERATION
Tel.: +7 (095) 943 0757
Fax: +7 (095) 943 0585
E-mail: common@sovinform-
sputnik.com

Space Imaging Inc.
12076 Grant Street
Thornton, CO 80241-3102
USA
Tel.: +1 (303) 254 2000
Fax: +1 (303) 254 2215

SPOT Image
Attn.: Mr. Jacques Mouysset
P.O. Box 4359
F-31030 Toulouse Cedex 4
FRANCE
Tel.: +33 (5) 6219 4040
Fax: +33 (5) 6219 4011
E-mail: Jacques.Mouysset@
spotimage.fr

Stora Enso Forest
Consulting Oy Ltd
Attn.: Mr. Ismo Hippi
Kuparintie 47
FIN-55100 Imatra
FINLAND
Tel.: +358 (2046) 24 965
Fax: +358 (2046) 24 960
E-mail:
ismo.hippi@storaenso.com

Storage Technology
Corporation
Attn.: Ms. Cathy Williams
2270 South 88th Street
Louisville, CO 8008-0001
USA
Tel.: +1 (303) 661 2622
Fax: +1 (303) 661 6221
E-mail: willick@louisville.stor
tek.com

Supresoft Inc.
Attn.: Sonia Ding
15th Floor, FangYuan Mansion,
No.56, Zhongguancun Avenue
South, Haidian District
Beijing 100044
CHINA
Tel.: +86 (10) 8802 6655
Fax: +86 (10) 8802 6600
E-mail: marketing@supresoft.
com.cn

TopEye AB
Attn.: Mr. Hakan Sterner
PL 2005
S-423 73 Save
SWEDEN
Tel.: +46 (31) 926 005
Fax: +46 (31) 926 621
E-mail: Hakan@topeye.com

University College
London - Dept. of
Geomatic Eng.
Attn.: Prof. Ian Dowman
Gower Street
London WC1E 6BT
UNITED KINGDOM
Tel.: +44 (20) 7679 7226
Fax: +44 (20) 7380 0453
E-mail: idowman@ge.ucl.ac.uk

University of New South
Wales School of
Geomatic Engineering
Attn.: Prof. John C.Trinder
Sydney, New South Wales
2052
AUSTRALIA
Tel.: +61 (2) 9385 4197
Fax: +61 (2) 9313 7493
E-mail: j.trinder@unsw.edu.au

University Teknologi
Malaysia, Fakulti
Kejuruteraan Sains
Geoinformasi
Attn.: Prof. Dr Mohd Ibrahim
Seeni Mohd
81310 UTM Skudai
Johor Darul Ta'zim
MALAYSIA
Tel.: +60 (7) 5530 800
Fax.: +60 (7) 556 6163
E-mail: fksg@utmjb.utm.my

Yildiz Technical
University, Division of
Photogrammetry and
Remote Sensing
Attn.: Professor Dr Ayhan Alkis
Besiktas-Istanbul
Turkey
Tel.: +90 (212) 258 51 40
Fax: +90 (212) 261 20 02
E-mail: alkis@yildiz.edu.tr

Z/I Imaging Corporation
Attn.: Mr. Lewis Graham
301 Cochran Road, Suite 9
Huntsville, AL 35824
USA
Tel.: +1 (256) 730 7510
Fax: +1 (256) 730 6708
E-mail: pdlawler@ziimaging.com
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Leica Geosystems, created out of the Leica Group in
1997, focuses on developing complete geomatics work-
flow solutions. This strategy has resulted in successful
acquisitions and integration of leading and innovative
companies with complementary skills and products. In
addition, spending nothing less than ten per cent of
turnover on research and development has led to the
development of many new products, a number of which
have been recently released, others coming soon. Hans
Hess emphasises in this respect the importance of close
co-operation with academia.

You have an educational background in engineering (ETH
Zurich) as well as business (University of Southern California).
Which of these two backgrounds do you consider the most
important for running Leica Geosystems? Is a background in
technology a necessity at all?

I believe both are relevant in the work of a senior manag-
er. As Leica Geosystems is a company with leading tech-
nologies, one that has pioneered many technological
changes and is constantly innovating, my technical back-
ground enables me to manage these technologies. In addi-
tion, many of our customers and partners have a techni-
cal business and my background makes it easier for me to
understand their needs and have meaningful discussions
with them on how to resolve them.

On the other hand, a business education is helpful in all
non-technical areas such as marketing, controlling or
finance.When discussing issues with investors or banks or
making decisions on where to invest, these aspects are very
important.But even more important than education is what
we continuously learn in our daily jobs. This is where we
can apply and test academic concepts in real life.

In 2001 you were awarded an Honorary Doctorate Degree in
Business and Industry from Ferris State University in Michigan.
What is your relationship (in business and/or technologically)
with the academic world?

I am very proud of this Honorary Doctorate and it
emphasises the importance of combining industry and
business. The year after I was awarded this Honorary
Doctorate, Leica Geosystems received the ‘Merger &
Strategy Marketing Engineering Award’ from Frost &
Sullivan in recognition of successfully integrating science,
technology and business. Contacts with universities play
an important role in my daily life as CEO of Leica
Geosystems, but also in the operations of our company.
Our relationship with academia begins at board level and
goes all the way to the engineering level. One of the board
members of Leica Geosystems, Dieter Fritsch, is Rector
of Stuttgart University, Chairman of the Board of
University Rectors of Baden-Württemberg and Full
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Ten Per Cent Turnover to Research and Development
GIM International Interviews Hans Hess, Managing Director and CEO, Leica Geosystems
By Mathias Lemmens, editor, GIM International

Biographical Notes
Hans Hess (1955) joined the Leica Group in 1989 as
General Manager of the Business Unit Medical and
Stereo Microscopy. From 1993 to 1996 he served as
President of the Leica Geosystem Optronics Group.
Since 1996 he has been CEO of Leica Geosystems,
responsible for carving out the company from the for-
mer Leica Group in 1997. He also supported and
supervised the company ‘going public’ on the Swiss
Stock Exchange (SWX) in 2000. Since 1999 he has
been the only executive member of the Board of Leica
Geosystems. Prior to joining the Leica Group, Mr Hess
served as a Research and Development Engineer and
later as a Production Manager and Business Unit
Manager with other Swiss technology companies. He
holds a Masters degree in Material Science and
Engineering from the Swiss Federal Institute of
Technology in Zurich (Dipl. Werkstoff Ing. ETH
Zurich), and a Masters degree in Business
Administration (MBA) from the University of Southern
California. He was awarded an Honorary Doctorate in
Business & Industry from the Ferris State University in
Michigan in May 2001.

Hans Hess, Managing Director and CEO, Leica Geosystems.
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Professor and Director of the Institute for
Photogrammetry of the University of
Stuttgart. Before Dieter Fritsch, Professor
Klaas Beek, former rector of the ITC in The
Netherlands, represented the academic
world on our Board of Directors.
Leica Geosystems also works closely with
many leading universities in geomatics
around the globe, sponsors several chairs at
various universities and awards several
prizes for excellence in research; from time
to time I am even invited to lecture on cer-
tain topics. Some of our former employees
have become very well known researchers
and/or teachers. Many of our highly qualified
employees are asked on a regular basis to
present papers about our applied research
work. Last but not least, academia forms a
key part of Leica Geosystems’ customer
base and it is very important to maintain
strong relationships and have regular
exchanges. I am personally involved in many
of these activities and this contact always
provides new insight into how we can develop our indus-
try in the future.

What is your view on the changing surveying and geomatics
world in view of the shifting needs of society, and what is your
entrepreneurial philosophy in anticipating these changes?

Your publication has recorded and presented many of the
changes in the surveying and geomatics world.The histo-
ry of Leica Geo-systems also reflects many of these key
changes. In particular, the technological changes from
angle measurement to a combined electronic distance
measurement, GNSS-based measurements and, more
recently, high definition surveying based on laser scanning
and digital imaging.
The need to improve the productivity and workflow
processes of our customers has lead to the development
of many innovative products from Leica Geosystems.The
next few months represents a highly innovative phase for
Leica Geosystems, in which we will offer our customers
an unprecedented range of new products.
More and more, geo-spatial information will become the
essential infrastructure in managing our world and our
businesses, not only for professionals and specialists but
for many individuals and companies requiring accurate and
up-to-date spatial information in their daily work. As an
example, land administration is a fundamental develop-
ment concern for many countries around the world. As
Hernando de Soto emphasises in his research, land admin-
istration, property rights and registration are linked to
economic development and prosperity.With this in mind,
our entrepreneurial philosophy leads us to continuously
develop and provide innovative solutions to capture,
model, edit, analyse and present 3-dimensional spatial
information.

The space navigation and satellite systems positioning sector is
still a monopoly of the USA. How will the situation be in about
ten years from now?

Since the GPS Navstar satellites were first launched the
USA has provided free access for the use of these signals,
creating economic value for many countries. This infra-
structure and technology has lead to many advantages,
not only in the geomatics industry but also in many other
areas, such as car navigation.This has created completely
new businesses having a strong influence on the economy
in many countries. With the current efforts to improve
the Glonass systems and the future launch of the Galileo
system, GNSS and augmented services will provide fur-
ther access to greater sources of data and information
and form new services.
In the future, GPS devices and technology will become an
integrated part of people’s lives.The availability of GNSS-
based information from the USA, Europe and Russia will
reduce strategic dependence on Navstar and provide an
even denser system that improves the availability and
accuracy of data and information.

From a business perspective, the last ten years may be char-
acterised as the decade of take-overs. Leica Geosystems was
also eager to join this trend; for example, you recently acquired
Tritronics, a producer of machine automation solutions for the
mining industry. Greed in take-overs broke up some large cap
companies.What has been your philosophy here, how are you
doing in the wake of expansion and what is your feeling about
growing organically? 

Before creating Leica Geosystems out of the Leica Group
in 1997 we conducted extensive research into the indus-
try and developed future strategies. At that time it was
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A HDS High-Defintion Surveying point cloud of Market Hall Altenrhein,
Switzerland, of Friedensreich Hundertwasser. Leica Geosystems' software makes it
possible to show the object model directly in 3D on the screen, to extract data and
to document it "as build".
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clear that the needs of our customers were changing. Our
future success depended on our ability to adapt to the
changes of both the industry and our customers. We
wanted to develop complete workflow solutions and so
we assessed the attractiveness and advantages of the lat-
est technologies and collated our customer requirements
for creating end-to-end solutions.This meant that in addi-
tion to providing solutions based on our existing tech-
nologies we needed to be able to aggregate the compe-
tency of our companies to provide additional leading-edge
technology and solutions.
We identified a number of companies that were leaders
and innovators in their fields, such as Erdas, Cyra and LH
Systems, and companies that had complementary skills
and products such as Laser Alignment and Tritronics.
Through the successful acquisition and integration of
these companies we now offer our customers a very
comprehensive workflow value-chain in the industry.
Today we provide access for all these new technologies
worldwide and offer integrated solutions and support for
a very large customer base; this would not have been pos-
sible if not for the smaller companies who have joined
Leica Geosystems. In addition, our organic growth has
been very successful and is exemplified by the turnover of
our Surveying & Engineering division, which has nearly
doubled in sales since 1997.A good combination of inter-
nal and external growth has been necessary to best fulfil
market requirements and customer needs. Their needs
and expectations, together with the globalisation of infor-
mation and solutions, are the drivers of change.

In 2003 you reduced the operating costs of your company by
€ 26.47 million, that is 11 per cent. How did you manage to
achieve such a reduction?

The reduction in operating costs was in response to the
slow economic conditions, as well as the process of elim-
inating any unnecessary duplication resulting from inte-
gration of the newly acquired companies. Some of our
positions were thus downsized during 2002/03 and work-
ing hours in several departments was reduced. Equally
important was the execution of our rationalisation pro-
gramme, ‘Fit – together’, which aimed also to reduce net-
debt through outsourcing some of our production of
parts. We also developed a process where we designed
and engineered specific production and automation pro-
cedures for new products and instruments. This led to
greater productivity and efficiency gains.
We were also able to maintain our expenditure of over
ten per cent of our turnover on research and develop-
ment during this period, which led to the development of
many new products. Many of these have been brought to
the market in the last few months, including high-defini-
tion surveying with the HDS3000 system, the Leica
Photogrammetry Suite, the Spider GPS network solution
and many new products for the construction industry. A
revolutionary new GPS/TPS concept is currently being
prepared for release.

Could you tell us a little more about this new concept?

With this currently launched product we are again turn-
ing a dream of many surveyors into reality.That is, quick
setting up of a GPS receiver, rapid defining of current posi-
tion within the national coordinate network and then the
continuation of the job with a Total Station using data gen-
erated with GPS. With the Leica System 1200, the first
universal survey system, such a working procedure now
becomes reality. Leica System 1200 has been developed
from the ground up to allow the combined use of both
terrestrial and satellite-based sensors, with consistent
operation and data management and the possibility of
graphic display directly in the field. Working together, it
guarantees seamless data transfer between GPS and TPS
instruments and enables these to be operated with uni-
form software, identical controls and a common database,
in addition to common hardware features such as identi-
cal power supply. This TPS/GPS universality and unique
consistency of data enables higher accuracy, major time-
saving and a considerable increase in productivity.

Hans Hess, Leica Geosystems, Heinrich-Wild-Strasse 1,
CH-9435 Heerbrugg, Switzerland, E-mail: hans.hess@leica-
geosystems.com

This article has also been published in the March 2004 issue
of GIM International.

GPS and TPS stations working together for the first time in history.
The new Leica Geosystems Universal System 1200 GPS and TPS
survey stations offer standardised operation through identical user
interfaces with graphic display and consistent data management.


