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E 
xperimentat computer sci- 
ence and engineering (ECSE) 
is the fundamental underpin- 
ning of the computer hard- 
ware and software that drive 
the information age. Many 

widely known computer advance- 
ments of the t9ROs trace their origins 
t” ECSE research. Examples are 
known t” the average user-RISC 
technology, window systems, rela- 
tional databases-but many more are 
embedded systems, making them 
faster, more efficient, 0,. more func- 
tional, or they are part of the techno- 
logical infrastructure that supports 
the rapid innovation so characteristic 
of the computer field. Experimental 
work is also an essential intellectual 
element of the computer science and 
engineering (GE) discipline that 
enriches resrarch and teaching in the 
field. 

tndust~-y and universities both play 
major roles in ECSE support. ECSE 
academic research, in parricutar, 
plays an important rote in ensuring 
an adequate diversity of technical 
ideas out of which marketable prod- 
ucts can emerge. Moreover, perform- 
ing ECSE research in the university 
environment enriches the educa- 
tional mission of universities and 
keeps faculty members current in the 
discipline. The importance of aca- 

demic ECSE ted the National Science 
Foundation (NSF) to request a study 
by the Computer Science and Tele- 
communicatk~ns Board of academic 
career tracks for practitioners in the 
field. The NSF request was motivated 
by the c”ncern that experimental 
computer scientists and engineers 
may face special challenges in being 
evaluated and in creating appropri- 
ate research ewironments, although 
s”mr top-ranked universities have 
met these challenges quite well. 

The Nature of ECSE 
ECSE is a synthetic discipline in the 
sense it studies phenomena that are 
entirety the product of human era- 
don. Many interesting computational 
phenomena-processes. algorithms, 
or mechanisms that manipulate or 
transform information-are to” com- 
plex t” understand on the basis of 
direct analysis from first principles. 
For example, an algorithm may have 
many complicated states, or a process 
may involve time-dependent interac- 
tions of many subprocesses. For all 
practical purposes, such complex 
phenomena can be understood only 
on the basis of empirical observation. 

Thus, ECSE refers to the creation 
of, or the experimentation with or”“, 
computational adfacts. Often arti- 
facts are hardware systems (such as 

computers) or software systems (such 
as text editors), but the term includes 
graphic images or animations, robots, 
or fat and benchmark iuites. When 
computational processes, algorithms, 
or mechanisms are implemented in 
an artifact, the behavior of the system 
and the interaction ofits components 
can be observed in action. In general, 
when the computational phenome- 
“on is complex, an artifact that em- 
bodies the idea will also be complex 
and will have many component parts. 

In ECSE, artifacts may be the sub- 
ject of a study, the apparatus for a 
study, or both. Artifacts often embody 
a substantial portion of the intellec- 
tual contribution of ECSE research, 
and their creation represents a signif- 
icant intellectual effort. 

Artifacts serve at least three pri- 
mary purposes in ECSE. A given im- 
plementation can seek performance 
or seek improvement and enhance- 
ment of prior implementations (proof 
of performance), demonstrate that a 
particular configuration of ideas or 
an approach achieves its objectives 
(proof of concept), or demonstrate a 
fundamentally new computing phe- 
nomenon (proof of existence). 

Computing artifacts are malleable 
and versatile. Unlike other machines, 
computers are universal, meaning 
that within broad limits, whatever 
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