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Many CS departments are obsolete. In agpeech a asummit meeting of US
governors Bill Gates said: "American high schools are obsolete. Our high schools
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to every application area.

- evenworking exactly asdesigned - cannot teach our kidswhat they need to know today. The high schoolsof today
teach kids about today's computers like on a 50-year-old mainframe. Our high schools were designed 50 years ago

to meet the needs of another age.

Without re-design for the needs of the 21t century, we will keep limiting - even

ruining - the lives of millions of Americansevery year." These satementsaso hold for many universties.

1.) FPGA standsfor , Field-Programmable Gate Array*
2.)Pervasiveness of Reconfigurable Computing, but also request my detailed jornal proposal from: reiner@hartenstein.de
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accelerators can be modeled by the anti machine paradigm. Fig. 4. lllustrating gapsin curriculum recommendations.

Goinginto Every Application Area (fig. 2). Many years ago the use of reconfigurable platforms went from
niche technology to mainstream. DaimlerChryder, for instance, has a contract with Xilinx for creating FPGA
architectures for automotive applications. Los Alamos National Laboratory has developed a FPGA-based
self-repairing computing system scheduled for being launched into orbit. Recently Cray Inc. has introduced
a supercomputing module including a FPGA-based accelerator. MAPLD, a specia conference serves the
needs of NASA and military applications for reconfigurable
The obsolescence of the von- | plaforms lists much more very active application areas of
yeurpanlrll-orzlmcommon model | reconfigurable platforms. Also the call for papers of a very large
rastica’y sta’s progress. number of other conferences list awide variety of application areas.

Google vs. curriculum recommendations?

The emerging Configwar e Industry. Using software is RAM-based, which is the secret of success of the
software industry. The RAM provides the flexibility. We have a second RAM-based source: configware.
Supporting reconfigurable computing and reconfigurable logic, an emerging configware industry is dready
growing. Not being instruction-stream-based, configware is
Our curriculum recommendations | fundamentally different from software. Configware engineering
fully ignore embedded systems’s | jsthe counterpart of software engineering. Also configware code
strategically most important platform ., becompiled e g, from C language sources[9)].

Ignored by our curriculum recommendations. All thisisdill ignored even by newer well respected CSrdaed
curriculum recommendations [ 10], where the number of encountersof dl extremdy important RC-related keywordsis
zero (fig. 4). For more recommendationsaso see, Artis FPS* [11] [12].

Confiaware Enameering is An update of curriculum recommendationsis overdue. There ' is an
the fa?scinatingg countegrpart urgent need to elaborate a new roadmap for CS_and related curricula. We
of Software Engineering. need a dual-paradigm teaching methodol ogy?, going thoughout all stages of
programs. from freshmen to graduates. A side effect of this bridging the
software/ configware gap would aso help to bridge the old software / hardware gap. A rich supply of literature

1) Configware, not instruction-stream-based, is the programming source for Reconfigurable Computing platforms.
2.)A ,co-education” based on the a symbiosis of VN and anti machine paradigm



Is available for upgrading existing courses - more to change the point of view, rather than for
swapping major parts of the contents. See appendix
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Appendix

This appendix drafts also a kind of road map to urgently needed improvements of our
curricula, also CS, CE, and ECE curricula - for graduate and undergraduate programs
aswell as continuing education.

Motivations of the 1st International Workshop on
Reconfigurable Computing Education®

Being the fastest growing segment of the microelectronics market, FPGAs have become mainstream aready years
ago in dl kinds of embedded systems. More recently FPGAs and other Reconfigurable Computing (RC) platforms
are rapidly moving into practicaly every application area, such as automotive, aerospace, defense, medical,
chemistry, molecular biology, physics, astrophysics, high performance computing, supercomputing, and many other
aress.

Fragmentation. Each of these application domains has only a limited view of computing and takes it more as a
mere technique than as a science on its own. Consequences are, that it makesit very difficult to bridge the cultural and
practical gaps. Given this fragmentation, it can be rather hard to investigate, since there are so many different actors
and departments involved. Including and programming reconfigurable platformsin the design of embedded systems
as well as embedded real-time systems and all other application areas requires more skills at least from computer
sciences. Currently it requiresto involve experts from different backgrounds, with dissenting points of view, not only
for test and verification of such designs, if at al possible, being very expensive and delaying significantly the
introduction of products.

Productivity crisis. Rapidly growing complexity and pervasiveness of RC-based multi-paradigm devices leadsto a
productivity crisis of major proportions. On the other hand RC is an efficient approach to cope with the accelerating
VLS design crisis. While the economic importance of RC and its FPGAs is widely acknowledged, the strategic
dimension of RC hasnot been appreciated until recently, academiahasfailed to pay sufficient attention to theeducation
of a community of high-quality system designers and configware programmers using such platforms. This has
motivated a recent but ever growing interest in the question of educating speciaists in this domain and this has also
been recognized as a particularly difficult problem.

Need for unifying the foundations. We need to counter the current trend, where specidization is the target of
education systems. We need to go toward interdisciplinary CS-related curricula for unifying the foundations of the
discipline since it has become evident that fundamental problems are shared across severa different application
domains. It isthe goal of this first workshop to bring together researchers, educators, and industrial representatives to
share design, research, and education experiencesin Reconfigurable Computing and awide variety of its applications.
RC-based design insolves not only hardware-software co-design. What is redly needed is a much more
interdisciplinary approach of hardware-configware-software co-design, not only as a design practice, but also as part
of CS, CE, and EE curricula.

New educational approaches. Although configware engineering is a discipline of its own, fundamentally
different from software engineering, and, aconfigware industry isalready existing and growing, it istoo often ignored
by our curricula. Modern FPGAs as COTS (commodities off the shelf) have all 3 paradigms on board of the same
VLSl chip: hardwired accelerators, microprocessors (and memory banks), and FPGAs, and we need software and
configware to program the same chip. To cope with the clash of cultureswe need interdisciplinary curriculamerging
all these different backgrounds in a systematic way. We need innovative lectures and lab courses supporting the
integration of reconfigurable computing into progressive curricula. The workshop intends to provide a forum for
presenting experiences and new educational approaches and for discussing the pros and cons.

1) http://helios.informatik.uni-kl.de/RCeducation/



