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1 Abstract 

This paper presents the new World Wide Web search 
engine called “Fast Speculative Search Engine JJ that uses 
speculative execution on multiprocessor systems to shorten 
the total time to retrieve information from the WWW. 

The proposed search engine predicts the user’s next 
queries and initiates the searches with the predicted 
queries before receiving them to accelerate narrowing 
the search space. This kind of speculation is classified as 
the data value speculation [2], which are mainly studied 
as the scheme to extract the instruction level parallelism 
in a processor. However, there have been no systems that 
adopt such speculation on multiprocessor systems. 

We have implemented the fast speculative search en- 
gine using the data speculation on the EM-X[4] which 
is shown in Fig.l(l). The EM-X, which consists of 80 
processors, is a highly parallel computer which can tol- 
erate communication latency by using low latency com- 
munication and multithreading. The peak performance 
of the EM-X is 1.6 GIPS / 3.2GFLOPS and the point to 
point network throughput is 37.2 MB/s. On the EM-X, 
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(2) The Fast Speculative Search Mechanism 

Figure 1: The EM-X and Search Mechanism 

idling processors are used to predict the next queries and 
no predictions are made when all processors are busy. 
Thus, we can provide minimum search seraice at busy 
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time when there are many search requests, and provide 
maximum search service at he time when there are small 

number of seanzh requeata. We call such a controlling 
scheme as Unlimited Speculative Execution[l]. 

The search mechanism is shown in Fig.l(2). When 
the system receives the 1st query, the system initiates 
the search normally. At the same time, the system cal- 
culates “Topic Index Words (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 search space. After that, 
the system returns the search results and TIWs. 

As soon as returning them, the system speculates the 
next searches using the 1st query and the TIWs when 
there exit idle processors. Since over 80% of the query 
transformations are adding/deleting words, changing to 
synonym or using same words[3], we use these tendencies 
to initiate the variety of speculative searches. 

In the current implementation, the speculative searches 
continue until the system receives the users’ next query 
or the speculation reaches the 2nd stage - the speculative 
search for the query after the next query. 

The experimental result, using the data set of the web 
documents in ETL, shows that the 42% of user’s queries 
hit on the speculative searched results. 

We will show the interactive WWW information re- 
trieval using WWW browsers connected to the EM-X lo- 
cated at ETL in Japan by the Internet. We also show the 
speculation process to accelerate narrowing the search 
space. 
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