HiiY kL Ea1—

HitachiSoft

BFBMREARTT VIV v IJXRHER & =%

¥ &R (T VXA — REBTEM CERDOABDARK

http://hitachisoft.jp/




A Perspective in

Software Development

Arizona State University

Prof. Dr. Wei-Tek Tsai

Wei-Tek Tsai, a professor of Computer Science and Engineering at Arizona State
University, Temple, Arizona, received his Ph.D. and M.S. in Computer Science from
University of California at Berkeley, CA, and BS in Computer Science and Engineering
from MIT, Cambridge, MA. and was a professor of Computer Science and Engineering
at University of Minnesota, Minneapolis, Minnesota. before coming to Arizona.
Specialized in software testing, software engineering, and embedded system
development, his work has been sponsored by DoD, NSF, Intel, Motorola, Hitachi
Software, Fujitsu, US WEST, Cray Research, and NCR/Comten.

In the last 10 years from 1994-2004, software engineering
has undergone significant changes with numerous
innovations such as UML, Java, C#, object-oriented design
patterns and frameworks, service-oriented computing
such as Web services, Internet, model checking, agile
methods, software re-engineering, data mining, distributed
and autonomous agents, code generation, computer
networks and distributed computing, simulation, and
verification patterns. We also witness the shift from
industrial age to information age where the emphasis on
the information gathering, dissemination and processing
rather than manufacturing. Software development also
shifts from traditional specification-design-code-testing
paradigm to dynamic composition and integration of
reusable services, automatic code generation, and just-in-
time testing and verification.

We also witness another important emerging trend
outsourcing, ie, Japan and US. move their Information
Technology (IT) tasks to India and China. These changes
will have dramatic impact to the health of our IT as
whole. Due to outsourcing, these nations risk that their
core competence will be contracted out and thus
eventually lose their competitive edge in competition.
This is a serious concern.

One solution to address this issue is to keep on innovation
so that outsourcing will not be a threat. In other words,
Japan and U.S. must maintain their software technology
leadership by reducing the software development cycle
time significantly. It is not sufficient to reduce the cycle

time by 25% or 50%, it is necessary to think the cycle
time from say 6 months to 2 hours with even better
software quality. It is not radical to think software
development in seconds in real time and at runtimel
Otherwise, software outsourcing will eventually take
away the technology base of these nations gradually.

In such rapid and agile software development, everything
must be changed: throughout the entire lifecycle, ie.,
Requirements engineering, Design, Test and verification,
and Maintenance and evolution. For example, we must
capture user requirements accurately and rapidly, and
generate design and code by automatic code generation
or by reusing existing modules to verify and validate
system requirements. Requirements engineering will
become domain specific with lots of reusable requirement
components and templates like ontology.

Looking forward, the importance of IT to this information
age will increase rather than decrease in future as more
applications will depend on IT. Japanese IT industries
should actively participate in international commercial
and academic activities. And Hitachi Software needs to be
a market leader for some market segments, and engage
in international collaborative cutting-edge research.
Superior technologies can only be obtained by investment
and research.

In this new information age, only the most agile
organization will survive, and Hitachi Software needs to
be an agent for that change.
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