22 No. 12 Maruy ama et al. ViewDesigner: A T o ol of Designing Views on Data in Disco v ery System Hyp othesisCreator Osam u Maruy ama 1 Y oshinori T amada 2 maruyama@ims.u-tokyo.ac.jp tamada@hunter.ss.u-tokai.ac.jp Satoshi Matsumoto 2 Satoru Miy ano 1 matumoto@ss.u-tokai.ac.jp miyano@ims.u-tokyo.ac.jp 1 Human Genome Cen ter, Institute of Medical Science, Univ ersit y of T oky o, 4-6-1 Shirok anedai, Minato-ku, T oky o 108-8639, Japan 2 Departmen t of Mathematical Sciences, T ok ai Univ ersit y , 1117 Kitak aname, Hiratsuk a, Kanaga w a 259-1292, Japan Keyw ords: view design, viewscop e, h yp othesis creation, disco v ery system, sequence analysis 1 Hyp othesisCreator Kno wledge disco v ery from complete genome data demands more disco v ery-orien ted computational metho ds than homology searc h or k eyw ord searc h. Curren tly , o v er 26 complete genomes ha v e b een determined, and 104 prok ary otic and 32 euk ary otic genome sequencing pro jects are in progress [3]. Ho w ev er, soft w are to ols to strongly supp ort the disco v ery pro cess of genomic researc hes ha v e not established y et. HypothesisCrea tor is a m ulti-strategy disco v ery-orien ted kno wledge disco v ery system, whic h allo ws users (i.e., domain exp erts) to design views on data [1, 2]. A view on data means a particular w a y to in terpret the data. In the scien ti�c literature, devising new view on data is a k ey to disco v ery . T o deal with views in a systematic w a y , the concept of "viewscop e" is form ulated in [1, 2]. Informally , a viewsc op e V is de�ned as a pair of a p olynomial-time algorithm , called the interpr eter , and a set P whose elemen ts are called viewp oints of V . F or data x and a viewp oin t p 2 P , the in terpreter returns a v alue ( x; p ) as an ev aluation of the data x with resp ect to and p . A view on data is a viewscop e V = ( ; P ) with a �xed viewp oin t, i.e., j P j = 1. One of the features of HypothesisCrea tor is the automatic generation of viewscop es in the pro cess of searc h for go o d views along with h yp othesis generation. In the curren t v ersion of the system, clustering programs and a decision tree generator are a v ailable as h yp othesis generators. Another is to realize h uman in terv en tion in the disco v ery pro cess b y designing viewscop es b y exp erts. ViewDesigner is a comp onen t of HypothesisCrea tor , whic h manages viewscop es and pro vides an in terface b et w een the system and users to design and op erate viewscop es. In this abstract, w e in tro duce a new v ersion of the comp onen t, whic h is designed to pro vide en vironmen t for users to design viewscop es in tuitiv ely . 2 ViewDesigner ViewDesigner assists users in designing viewscop es on domain data lik e DNA sequences, amino acid sequences, gene expression pro�le data and so on. When w e design region-sp eci�c viewscop es lik e appro ximate string matc hing viewscop es on upstream regions, arbitrary regions easily can b e de�ned b y dra wing arro ws along with a biosequence in a dra wing can v as (see Fig. 1). The lo cations of suc h regions are describ ed as the in terv al of one or t w o particular axes. The origins of these axes

No. 12 Maruy ama et al. 23 Figure 1: ViewDesigner are determined b y a biologically established sites lik e op en reading frames, regions corresp onding to the Shine-Dalgarno sequence, v arious distinctiv e binding sites, etc. An y region-sp eci�c viewscop es, lik e appro ximate string matc hing, o ccurrence p ossibilities of bases and residues, regular expressions matc hing, and PR OSITE pattern matc hing, can b e assigned to suc h regions expressed as arro ws. By designing viewscop es re ecting a creativ e though t lik e an in tuition, an assumption, and a sp eci�c kno wledge of the data, the designed viewscop es turn to b e a metho d of v erifying the v alidit y of suc h a though t on the data in collab oration with a selected h yp othesis generation algorithm. F urthermore, ViewDesigner is designed and implemen ted to handle new biological sites on biosequences and additional viewscop es b y dynamically loading suc h data. ViewDesigner can b e considered as a to ol dealing with creativ e though t of exp erts, whic h can b e emplo y ed as a viewscop e, in the pro cess of h yp othesis generation of HypothesisCrea tor . T o realize easy access to ViewDesigner , the system is implemen ted lik e a con v en tional dra wing to ol. W e think that ViewDesigner is dev elop ed in to a user in terface strongly assisting exp erts in the disco v ery pro cess of genomic researc hes. References [1] Maruy ama, O., Uc hida, T., Shoudai, T. and Miy ano, S., T o w ard Genomic Hyp othesis Creator: View designer for disco v ery , Pr o c. 1st International Confer enc e on Disc overy Scienc e (L e ctur e Notes in A rti�cial Intel ligenc e vol.1532) , Springer-V erlag, 105{116, 1998. [2] Maruy ama, O., Uc hida, T., Sim, K.L. and Miy ano, S., Designing views in Hyp othesisCreator: System for assisting in disco v ery , Pr o c. 2nd International Confer enc e on Disc overy Scienc e (L e c- tur e Notes in A rti�cial Intel ligenc e vol.1721) , Springer-V erlag, 115{127, 1999. [3] h ttp://geta.life.uiuc.edu/~nik os/genomes.h tml.