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Web ,  Web .Web ,
Web . Web
. Web , ,
, \WebWatcher?  Letzid® . Web ,
2 , 2
) [4,5] , 50% , 30%.
1 , )
, IP URL (uniform resource locator)
uplherc.upl.com [01/Aug/1995:00:08:52 -0400] "GET
/shuttle/resources/orb|ters/endeavour logo.gif HTTP/1.0" 200 5052
pm9.j51.com - - [01/Aug/1995:00:08:52 -0400] "GET /images/WORLD-logosmall.gif HTTP/1.0"
200 669

139.230.35.135 - - [01/Aug/1995:00:08:52 -0400] "GET /images/NASA-logosmall._gif HTTP/1.0"
200 786

uplherc.upl.com [01/Aug/1995:00:08:52 -0400] “"GET
/shuttle/resources/orb|ters/endeavour logo.html HTTP/1.0" 200 5052

pm9.j51.com - - [01/Aug/1995:00:08:52 -0400] "GET /images/WORLD-logosmall_html HTTP/1.0"
200 669

139.230.35.135 - - [01/Aug/1995:00:08:52 -0400] "GET /images/NASA-logosmall .html HTTP/1.0"
200 786

Fig.1 A sample server log from NASA

1 NASA
Web L (session). ,
IP Web . . Web URL
, A Web .
Web \ n . k k
n-1 5 , n-1
m Web )

1. Algorithm PathModel Construction (n: length of n-gram-1; m: predictive steps; L: log file)
Begin
Filter the log file L then extract all the sessions from the L.
Initialize the hash table T that stores the occurrence of the document in m steps after n-grams.
Initialize the hash table H that stores results of this model.

For 1=1to Total Session number
For J=1 to Current Session Length
If (J>n) Then
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P=previous n requests from the current position
C=Set of distinct pages that are the next m requests after the current position
For each item of C Ci, Do
T[P,Ci]++; Update P(Ci|P)
If P(Ci|P)>£ AND P(Ci|P)>H, (P).p
Hi m(Ci).p=P(Ci|P),H,_m(P)=Ci
End If
End Do
End If
End For
End For
Return H, 1,
End
(@D} Crawler Proxy Web ,
g , HTTP
2 . , Web
T, . ’
(3) 0 Web ,
5 , ,
, 17 5
2 ) Web Hn m
m n+l
2. Algorithm m-step n-gram+ (P: user’s current clicking sequence; n: minimal path length)
Begin
If Length of P<m
Then return (“No Prediction”);
Else
Begin
For I=max (Length(P), max Length of prediction model) down to n do
If Pisanindex in hash table H, ,, then
Prediction=H, [PI;
Return (Prediction);
End If
End For
Return (“No Prediction”);
End
End If
End
, n+1 ,
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3. Algorithm m-step n-gram (P: user’s current clicking sequence)
Begin
If Length(P)>=n and sub_string(P,Length(P)-n+1,n) is an index of H, ,, Then
Prediction=H,_-[P];
Return (Prediction);
End If
Return (“No Prediction”);
End
k SK={S,S.....S}- ; ;
, P* P~ IR ,
Hn me
recison=—————, 1
P (P"+P) @
applicability =~ @
IR
(1) , 2 :
, , precision* applicability
4
.1 NASA(National Aeronautics and Space
Administration) Web . 1995 8 1 00:00:00 8 31 23:59:59
18 688 IP 15429 1569 898 Web 171 529
Zukerman Monash University.web 50
. 6 727 525 378 ] 52 455
IP 268 125
2
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X, “Request”
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Fig.2 Page vs. request percentage
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Abstract: As an increasing number of users access information on the Web, there is a great opportunity to learn
about the users' probable actions in the future from the server logs. In this paper, an n-gram based model is
presented to utilize path profiles of users from very large data sets to predict the users' future requests. Since thisis
a prediction system, the recall cannot be measured in a traditional sense. Therefore, the notion of applicability is
presented to give a measure of the ability to predict the next document. The new model is based on a simple
extension of existing point-based models for such predictions, but the results show that by sacrificing the
applicability somewhat one can gain a great deal in prediction precision. The result can potentially be applied to a
wide range of applications on the Web, including pre-sending, pre-fetching, enhancement of recommendation
systems as well as Web caching policies. The tests are based on three realistic Web logs. The new algorithm shows a
marked improvement in precision and applicability over previous approaches.
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