F ast Sp eculativ e Searc h Engine on the Highly P arallel Computer EM-X Ha y ato Y AMANA Computer Science Div. Electrotec hnical Lab oratory www.etl.go.jp/~yamana/ Hanp ei KOIKE Computer Science Div. Electrotec hnical Lab oratory www.etl.go.jp/~hkoike/ Y uetsu K OD AMA Computer Science Div. Electrotechnical Lab oratory www.etl.go.jp/~kodama/ Hirofumi SAKANE Computer Science Div. Electrotec hnical Lab oratory www.etl.go.jp/~hsakane/ Y oshinori Y AMA GUCHI Computer Science Div. Electrotechnical Lab oratory www.etl.go.jp/~yamaguti/ 1 Abstract This pap er presen ts the new W orld Wide W eb searc h engine called "F ast Sp e culative Se ar ch Engine" that uses sp eculativ e execution on multiprocessor systems to shorten the total time to retrieve information from the WWW. The prop osed search engine predicts the user’s next queries and initiates the searches with the predicted queries b efore receiving them to accelerate narro wing the search space. This kind of sp eculation is classi�ed as the data v alue sp eculation [2], which are mainly studied as the sc heme to extract the instruction level parallelism in a pro cessor. How ev er, there hav e b een no systems that adopt such sp eculation on multiprocessor systems. W e hav e implemen ted the fast sp eculativ e searc h en- gine using the data sp eculation on the EM-X[4] which is sho wn in Fig.1(1). The EM-X, which consists of 80 pro cessors, is a highly parallel computer which can tol- erate communication latency b y using low latency com- m unication and multithreading. The p eak p erformance of the EM-X is 1.6 GIPS / 3.2GFLOPS and the p oint to p oin t netw ork throughput is 37.2 MB/s. On the EM-X, Figure 1: The EM-X and Search Mechanism idling pro cessors are used to predict the next queries and no predictions are made when all pro cessors are busy . Th us, we c an pr ovide minimum se ar ch servic e at busy P ermission to make digital/hard copy of all or part of this work for p ersonal or classro om use is granted without fee pro vided that copies are not made or distributed for pro�t or commercial ad- v an tage, the copyrigh t notice, the title of the publication and its date app ear, and notice is given that cop ying is by p ermission of A CM, Inc. T o cop y otherwise, to republish, to p ost on servers or to redistribute to lists, requires prior sp eci�c p ermission and/or fee. SIGIR’98, Melb ourne, Australia c 1998 ACM 1-58113-015-5 8/98 $5.00. time when ther e ar e many se ar ch r e quests, and pr ovide maximum se ar ch servic e at fr e e time when ther e ar e smal l numb er of se ar ch r e quests. W e call such a controlling sc heme as Unlimited Sp eculative Execution[1]. The searc h mec hanism is sho wn in Fig.1(2). When the system receiv es the 1st query , the system initiates the search normally . A t the same time, the system cal- culates "T opic Index W ords (TIWs)" which are the words included in the retrieved search space of the 1st query . The TIWs are selected carefully as each of TIWs is in- cluded in less than 80% of the searc h space. After that, the system returns the search results and TIWs. As so on as returning them, the system sp eculates the next searches using the 1st query and the TIWs when there exit idle pro cessors. Since ov er 80% of the query transformations are adding/deleting words, changing to synon ym or using same w ords[3], we use these tendencies to initiate the v ariet y of sp eculative searc hes. In the current implementation, the sp eculative searches con tin ue until the system receives the users’ next query or the sp eculation reac hes the 2nd stage { the sp eculative searc h for the query after the next query . The exp erimental result, using the data set of the web do cuments in ETL, shows that the 42% of user’s queries hit on the sp eculative searched results. W e will show the interactiv e WWW information re- triev al using WWW browsers connected to the EM-X lo- cated at ETL in Japan b y the In ternet. W e also sho w the sp eculation pro cess to accelerate narro wing the searc h space. References [1] H.Y amana, M.Sato, Y.Ko dama, H.Sak ane, S.Sak ai, and Y.Y amaguc hi: A Macr otask-level Unlimite d Sp e culative Exe cution on Multipr o c essors , Pro c. of ACM In t. Conf. on Sup ercomputing’95, Balcelona, Spain,pp.328{337, 1995. [2] M.H.Lipasti and J.P .Shen: Exc e e ding the Data ow Limit via V alue Pr e diction , IEEE Micro, V ol.29, pp.226-237, 1996. [3] P .D.Bruzs and S.Dennis: Query R eformulation on the In- ternet: Empiric al Data and the Hyp erindex Se ar ch En- gine , Pro c. of RIAO’97, Montreal, pp.408{499, 1997. [4] Y.Ko dama, H.Sak ane, M.Sato, H.Y amana, S.Sak ai and Y.Y amaguc hi: The EM-X Par al lel Computer: Ar chite c- tur e and Basic Performanc e , Pro c. of Int. Symp. on Com- puter Architecture ’95, pp.14{23, 1995.