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Surely, nobody could have foreseen the degree to which ment and other regulations, be reliable and dependable can
we have become reliant on computer systems in our daily be built in the same manner as more simple systems. The
lives. They wake us up in the morning, cook our food, get us difference is far from being merely one of scale. Just
to work, control the traffic in the streets, entertain us, give us because we can add to our home PC system by purchasing
cash from our bank accounts (under certain conditions!), new software and hardware components from a computer
help to treat our diseases, monitor our health, and evenretail store, it does not follow that we can modify and extend
defend us from potential threats. The increases in produc-large-scale systems in a similar manner, using COTS
tivity and greater precision that they afford has meant great components, etc. Adding 10 times as many processors to a
advances in scientific discovery. system does not make it 10 times more powerful, but it does

Yet, there has always been a naivety about how reliant we add many opportunities for the system to fail to operate as
would be on computer systems. Back in the early 1950s, awe anticipated.
survey by the British government estimated that two compu-  The development of large-scale complex systems cannot
ters of the power and capacity of EDSAC (the first electro- be approached in an ad hoc manner. There are a whole
nic computer to execute a stored program; built at the plethora of issues to consider—timely performance, relia-
University of Cambridge and first run on 7 May 1949) bility, dependability, security, safety, efficiency, cost, and
would be sufficient to support all the scientific computing maintainability to name just a few. Unfortunately, optimiz-
in the country. That was clearly a great underestimate, as theing one aspect can often have a negative effect on another
machine this introduction is being typed on, is many thou- aspect. In fact, the engineering of complex computer
sands of times more powerful than EDSAC and yet frus- systems has become a research issue in its own right. For
trates sometimes with long delays. three years now we, under the auspices of the IEEE Compu-

Similarly, we tend to forget that computer systems evolve ter Society Technical Committee on Complexity in
over time and are often relied upon to work efficiently and Computing, have organized a special mini-track at the
correctly many years after their “sell-by date”. An example IEEE Hawaii International Conference on System Sciences
of this is the so-called Millennium bug (or Y2K problem). It (HICSS) on the topic of Engineering Complex Computer
is not a bug; it is not some sort of an inherent phenom- Systems.
enon—it is merely that some 30 years ago the US Navy We have found that there is great interest in this area and
took a decision to represent yearsdoBoL programs by have been successful in attracting many excellent contribu-
two digits, not foreseeing the length of time that computer tions for the mini-track, several of which have been candi-
systems would be running. Legacy systems have becomedates for the best paper award. This year was no exception,
ubiquitous—often we must rely on computer systems or and the five papers in this special issue are revised versions
components of computer systems that were written many of papers presented during the mini-track at HICSS held last
years previously, where none of the original developers are January.
available to help with system maintenance and where little  The topics covered are varied, but all have an emphasis
or no documentation is available. on reducing and conquering complexity in large-scale

But perhaps the greatest naivety is the belief that large- computer systems. Papers in this special issue discuss
scale, complex computer systems that must operate withinreal-time systems, parallel processing, parallel algorithms,
strict parameters, such as timing constraints, satisfy govern-high performance computing, analysis, and more.

Houzet described how clusters of PCs might use a shared
memory model. Gebotys and Gebotys described how
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one of the areas that offers many great challenges. Park and We hope that these papers will hold something of interest
George describe parallel algorithms for string matching for you. We would like to thank each of the authors for their
based on dataflow, an area that is increasingly attractingcontributions both at HICSS and for their revised contribu-
attention. Finally, Hariri et al. described a hierarchy-based tions here. Our sincere thanks also to the publishers and
approach for the analysis of applications in high perfor- editors of this journal for the opportunity to bring the Engi-
mance computing and communications. neering of Complex Computer Systems to a wider audience.



