
How to ExperimentWalter F. TichyUniversity of Karlsruhe, GermanyNov. 1997For the reader eager to learn about the roleof experimentation in general, I suggest thefollowing literature. Chalmers, \What is thisThing Called Science" [3] is enligthening aboutthe philosophical underpinnings of the scien-ti�c process. It discusses, among others, in-ductivism, Popper's falsi�cationism, Kuhn'sparadigms, objectivism, and the theory de-pendence of observation. Latour, \Sciencein Action" [11] describes the social processesof science-in-the-making as opposed to ready-made science. The fact-building and convinc-ing power of laboratories is illustrated withfascinating examples. I devoured both of thesebooks. I highly recommend reading at leastone of them.The following literature concerns experi-mentation in computer science. For an ap-preciation of how software researchers exper-iment, sample the material cited in the mainarticle and the papers by Basili and Frankl[1, 8]. A good example of a repeated exper-iment in compiling is Brett [2]. Denning [6]argues that performance evaluation is an ex-cellent form of experimentation in computerscience. A landmark in making computer ar-chitecture research quantitative is Hennesey'sand Patterson's classic book \Computer Ar-chitecture" [9]. Cohen, \Empirical Methodsin Arti�cial Intelligence" [5] covers empiricalmethods in AI, but a large part applies to allof computer science. An excellent discussion

of experimental designs as well as a wealth ofmaterial on experimentation with software ap-pears in Fenton and P
eeger, \Software Met-rics" [7].General experimental methodsare presented by Christensen, \ExperimentalMethodology" [4] and Judd at al., \ResearchMethods in Social Relations" [10]. There arenumerous titles regarding statistics; an excel-lent introductory text is Moore [12]. One ofthe best stastical packages available today isS-Plus. The book \Modern Applied Statisticswith S-PLUS" by Venables and Ripley [13] isboth a guide to using S-Plus and a course inmodern statistical methods. However, keep inmind that sophisticated statistical analysis isno substitute for good experimental design.References[1] Victor R. Basili. The role of experimen-tation in software engineering: Past, cur-rent, and future. In Proc. of the 18th In-ternational Conference on Software Engi-neering, pages 442{449. IEEE ComputerSociety Press, March 1996.[2] Bevin R. Brett. Comments on \The costof selective recompilation and environ-ment processing". ACM Transactions onSoftware Engineering and Methodology,4(2):214{216, 1995.1
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