
DEWS20053C-i10

� � � � � ���	� 
 �� � � � � ��� � � �
� 
 � � �
 �	� � �� � �! "
#%$ &('*) +-, ./) 0 12)

3547698;:=<?>?<7>A@7BDCFEHGHI/JK>ML/N7O P
182–8585Q?RDSAT7U/VWT7UYX;Z 1–5–1

E-mail:
3\[

naruse,omori] @hol.is.uec.ac.jp

^9_a`Yb cKdDegfMhjilk/mHnporqKsHtvu
Web wWxryDzF{}|p~2��� n��;�A�D�K�M�a�K�*i��M�W��n��;�r���p�H�;���� �K��n����9�W v¡M¢H�£n�¤p¥;s?t�¦-§F¨5©Hª xH«¬H®9¯ �pe=�K�r°;±g²M³ �´� �M��naµK¶ zY{ eM·M¸W¹7ºD�v�K�H»¼/±g½K¾jiÀ¿HÁ�ÂKÃ;ÄA r�W�MµK¶9 gÅ;ÆWÇ9 vÈHÆ/���rÉ�±vÊ9Áv��n���Ëv vÅ;ÆWÇ/�Ì7��n7ËDÍ ¯ epÎMÏ/±?ÐMnÑ�K�9Òm ¯ ��9Ó ¯ � �p� Web w ¥!¨ÕÔ ¯  �Ö xK×  vØMÙ;uAoKqKs7tM �Ú;ÛA�ÑÜ�nHË7Í�Ý ¯ � nv�K�M¿Ke�Ëv  ¬;® ±M��·pÞ�Mßp�pÆ9àvÇ=±g½%i´e?©Hª xW« �gáMâ � ÇA�K�rÉ�±a¾Wã;��n OLAP

º7�väK�9Ýgå=à;�r�K��n��væMç ¯ �pe=Ëv  ¬H®  èWé xAêgë  vì;Ì%ÍÀí; vîMï��Ñð/�r¿W�ñKò�óòõô
ItemsetCube,

é xAê�ö ¥7÷?øM�ùe OLAP,
�K�a�K�

A New DataCubeSystemfor Multi-DimensionalLog DataMining

MasahideNARUSE
)
, TadashiOHMORI

)
, andMamoruHOSHI

)
3

TheUniversity of Electro-Communications,GraduateSchoolof InformationSystems Chofugaoka1–5–1,Chofu,

Tokyo, 182–8585Japan

E-mail:
3\[

naruse,omori] @hol.is.uec.ac.jp

Abstract Recentlythereis muchneedof understandinglogswhich aregeneratedby computersystemsor webservers. To

solve this need,this paper proposesa new datacubesystemnamedItemsetCube.It is usedto understandlogsby datamining

througha multi-dimensional analysistechniquelike OLAP. Definition andalgorithms of theitemsetcubeandits applications

ona realdatasetaredescribed.
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Top20 Itemset

Events, kouenkai20020318, index sup 3%
Events, index, koukai sup 3%
kouenkai20020318, index, koukai sup 2%
VLDB2001, kouenkai20020318, index sup 2%
Events, kouenkai20011207, index sup 2%
VLDB2001, index, koukai sup 2%
Events, kouenkai20020318, koukai sup 2%
Events, Houjin, index sup 2%
VLDB2001, Events, koukai sup 2%
Events, index, sibukiyaku sup 2%

Events, taikai21, index sup 2%
Events, index, koukai sup 2%
kouenkai20020327, taikai21, index sup 2%
Events, kouenkai20020327, index sup 2%
Events, index, sibukiyaku sup 2%

Events, index, koukai sup 4%
Events, kouenkai20020719, koukai sup 4%
Events, taikai23, koukai sup 3%
Events, kouenkai20020719, taikai23 sup 3%
Events, kouenkai20020719, index sup 3%
Events, kouenkai20020719, links sup 3%
Events, taikai22, koukai sup 3%
Events, taikai23, index sup 3%
Events, taikai23, links sup 3%
Events, koukai, links sup 3%
taikai22, taikai23, koukai sup 3%
taikai22, koukai, mailing sup 3%
Events, taikai22, taikai23 sup 3%
Events, taikai23, sibukiyaku sup 3%
Events, koukai, sibukiyaku sup 3%
kouenkai20020719, index, koukai sup 3%
taikai22, taikai23, links sup 3%
Events, kouenkai20020719, taikai22 sup 3%
Events, taikai22, links sup 3%
Events, taikai23, mailing sup 3%

datamining, kouenkai20021023, index sup 4%
Events, kouenkai20021023, index sup 3%
kouenkai20021023, taikai24, index sup 3%
Events, index, sibukiyaku sup 2%
Houjin, index, sibukiyaku sup 2%
Events, Houjin, index sup 2%
Events, Houjin, sibukiyaku sup 2%
kouenkai20021023, index, register sup 2%
Events, index, koukai sup 2%
index, register, sibukiyaku sup 2%
Events, oracle02oct3, index sup 2%
datamining, Events, index sup 2%
datamining, kouenkai20021023, taikai24 sup 2%
Events, kouenkai20021126, index sup 2%
datamining, Events, kouenkai20021023 sup 2%
kouenkai20001116, taikai18, VLDB2000 sup 2%
Events, oracle02oct3, koukai sup 2%
Events, index, links sup 2%
Events, koukai, sibukiyaku sup 2%
Events, kouenkai20021023, taikai24 sup 2%

index, register, sibukiyaku sup 3%
Houjin, index, sibukiyaku sup 2%
datamining, taikai24, index sup 2%
Events, taikai24, index sup 2%
Events, Houjin, index sup 2%
kouenkai20021023, taikai24, index sup 2%
Events, index, koukai sup 2%
Events, index, sibukiyaku sup 2%
Dlib, Events, index sup 2%
datamining, Events, index sup 2%
Events, Houjin, sibukiyaku sup 2%
index, mailing, sibukiyaku sup 2%
Dlib, index, sibukiyaku sup 2%
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Events, index, koukai sup 3%
taikai23, index, koukai sup 3%
Events, taikai23, index sup 3%
taikai22, taikai23, index sup 3%
Events, taikai23, koukai sup 2%
taikai23, index, links sup 2%
Dlib, taikai23, index sup 2%
taikai22, taikai23, koukai sup 2%
taikai22, taikai23, links sup 2%
taikai22, index, koukai sup 2%
taikai23, index, sibukiyaku sup 2%
index, register, sibukiyaku sup 2%
taikai23, Houjin, index sup 2%
taikai23, index, register sup 2%
Events, taikai23, links sup 2%
Events, taikai22, koukai sup 2%
taikai22, taikai23, sibukiyaku sup 2%
taikai23, koukai, sibukiyaku sup 2%
Dlib, Events, index sup 2%
Dlib, taikai23, koukai sup 2%

hit 1097 hit 1429

Events, index, koukai sup 2% Events, taikai21, index sup 6%
Events, index, koukai sup 3%
taikai21, index, koukai sup 3%
taikai21, index, sibukiyaku sup 3%
VLDB2001, taikai21, index sup 2%
Events, taikai21, koukai sup 2%
VLDB2001, Events, index sup 2%
Houjin, index, sibukiyaku sup 2%
Dlib, taikai21, index sup 2%
VLDB2001, Events, taikai21 sup 2%
Events, taikai21, enquete sup 2%
taikai21, enquete, index sup 2%
Events, enquete, index sup 2%
VLDB2001, index, koukai sup 2%
Events, index, sibukiyaku sup 2%
VLDB2001, Events, koukai sup 2%
VLDB2001, taikai21, koukai sup 2%
Events, taikai21, sibukiyaku sup 2%
taikai21, index, register sup 2%
index, register, sibukiyaku sup 2%
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Events, index, koukai sup 3%
taikai23, index, koukai sup 3%
Events, taikai23, index sup 3%
taikai22, taikai23, index sup 3%
Events, taikai23, koukai sup 2%
taikai23, index, links sup 2%
Dlib, taikai23, index sup 2%
taikai22, taikai23, koukai sup 2%
taikai22, taikai23, links sup 2%
taikai22, index, koukai sup 2%
taikai23, index, sibukiyaku sup 2%
index, register, sibukiyaku sup 2%
taikai23, Houjin, index sup 2%
taikai23, index, register sup 2%
Events, taikai23, links sup 2%
Events, taikai22, koukai sup 2%
taikai22, taikai23, sibukiyaku sup 2%
taikai23, koukai, sibukiyaku sup 2%
Dlib, Events, index sup 2%
Dlib, taikai23, koukai sup 2%

index, register, sibukiyaku sup 3%
Houjin, index, sibukiyaku sup 2%
datamining, taikai24, index sup 2%
Events, taikai24, index sup 2%
Events, Houjin, index sup 2%
kouenkai20021023, taikai24, index sup 2%
Events, index, koukai sup 2%
Events, index, sibukiyaku sup 2%
Dlib, Events, index sup 2%
datamining, Events, index sup 2%
Events, Houjin, sibukiyaku sup 2%
index, mailing, sibukiyaku sup 2%
Dlib, index, sibukiyaku sup 2%
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kouenkai20001116, taikai18 sup 7%
Events, index sup 6%
Events, koukai sup 5%
index, koukai sup 5%
Events, kouenkai20020719 sup 5%
kouenkai20020719, index sup 5%
Events, taikai23 sup 4%
kouenkai20020719, koukai sup 4%
Events, sibukiyaku sup 4%
taikai23, index sup 4%
Events, links sup 4%
taikai22, koukai sup 4%
taikai23, koukai sup 4%
kouenkai20020719, links sup 4%
Events, Houjin sup 3%
taikai22, taikai23 sup 3%
kouenkai20020719, taikai23 sup 3%
koukai, mailing sup 3%
mailing, sibukiyaku sup 3%
Dlib, Events sup 3%
Events, taikai22 sup 3%
kouenkai20020719, taikai22 sup 3%
kouenkai20020719, mailing sup 3%
taikai22, mailing sup 3%
koukai, links sup 3%

datamining, index sup 10%
Events, index sup 10%
kouenkai20021023, index sup 10%
oracle02oct3, index sup 7%
index, sibukiyaku sup 5%
index, register sup 5%
Houjin, index sup 5%
Events, oracle02oct3 sup 5%
index, koukai sup 5%
datamining, Events sup 5%
taikai24, index sup 5%
index, links sup 5%
Events, kouenkai20021023 sup 4%
Events, sibukiyaku sup 4%
Events, Houjin sup 4%
Events, koukai sup 4%
datamining, kouenkai20021023 sup 4%
datamining, taikai24 sup 4%
kouenkai20001116, taikai18 sup 4%
oracle02oct3, koukai sup 3%
Houjin, sibukiyaku sup 3%
register, sibukiyaku sup 3%
oracle02oct3, Houjin sup 3%
kouenkai20021023, taikai24 sup 3%
Events, links sup 3%
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Events, kouenkai20020719, koukai sup 8%
Events, index, koukai sup 7%
Events, kouenkai20020719, index sup 6%
Events, taikai23, koukai sup 6%
Events, koukai, links sup 6%
Events, mailing, sibukiyaku sup 6%
Events, kouenkai20020719, taikai23 sup 6%
Events, kouenkai20020719, links sup 6%
Events, Houjin, sibukiyaku sup 6%
Events, koukai, sibukiyaku sup 6%
Events, sibukiyaku, links sup 6%
taikai22, koukai, mailing sup 6%
Events, kouenkai20020719, sibukiyaku sup 5%
Events, taikai22, koukai sup 5%
Events, taikai23, mailing sup 5%
Events, taikai23, sibukiyaku sup 5%
kouenkai20020719, taikai23, koukai sup 5%
kouenkai20020719, index, koukai sup 5%
taikai22, taikai23, koukai sup 5%
taikai22, taikai23, mailing sup 5%
taikai23, koukai, mailing sup 5%
taikai23, mailing, sibukiyaku sup 5%

hit 282

3Q 4Q

hit 744
datamining, Events, index sup 6%
Events, index, sibukiyaku sup 5%
Events, Houjin, sibukiyaku sup 5%
Events, Houjin, index sup 5%
Events, oracle02oct3, index sup 5%
Houjin, index, sibukiyaku sup 5%
Events, kouenkai20021023, index sup 5%
index, register, sibukiyaku sup 5%
datamining, kouenkai20021023, index sup 4%
Events, oracle02oct3, koukai sup 4%
Events, oracle02oct3, links sup 4%
Events, index, koukai sup 4%
datamining, taikai24, index sup 4%
Events, oracle02oct3, Houjin sup 4%
Events, oracle02oct3, sibukiyaku sup 4%
Events, sibukiyaku, links sup 4%
kouenkai20001116, taikai18, VLDB2000 sup 4%
Events, mailing, sibukiyaku sup 4%
oracle02oct3, index, koukai sup 4%
Dlib, Events, Houjin sup 4%
Dlib, Events, sibukiyaku sup 4%
kouenkai20021023, taikai24, index sup 4%

other§
¨© ª

com§
¨© ª Events, koukai sup 2%

index, koukai sup 2%
register, sibukiyaku sup 2%

Events, taikai23 sup 2%
Events, Whoswho sup 2%
oracle02oct3, Whoswho sup 2%
Dlib, oracle02oct3 sup 2%

hit 405 hit 705

w
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otherÍÎÏ Ð
hit 1085 hit 1366 hit 1242 hit 1629

2item
set

Events, index sup 5%
index, register sup 4%
index, sibukiyaku sup 4%
index, koukai sup 4%
register, sibukiyaku sup 3%
kouenkai20020318, index sup 3%
Events, koukai sup 3%
VLDB2001, index sup 2%
Houjin, index sup 2%
Dlib, index sup 2%
Events, taikai20 sup 2%
VLDB2001, koukai sup 2%
taikai20, index sup 2%
Houjin, register sup 2%
Houjin, sibukiyaku sup 2%
koukai, sibukiyaku sup 2%
index, mailing sup 2%
koukai, register sup 2%
mailing, sibukiyaku sup 2%
Dlib, register sup 2%

taikai21, index sup 9%
Events, index sup 7%
Events, taikai21 sup 6%
index, sibukiyaku sup 6%
index, register sup 5%
index, koukai sup 4%
VLDB2001, index sup 3%
Events, koukai sup 3%
Houjin, index sup 3%
Dlib, index sup 3%
register, sibukiyaku sup 3%
taikai21, sibukiyaku sup 3%
taikai21, koukai sup 3%
Houjin, sibukiyaku sup 3%
VLDB2001, Events sup 3%
enquete, index sup 2%
VLDB2001, taikai21 sup 2%
taikai17, index sup 2%
Dlib, taikai21 sup 2%
Events, enquete sup 2%

taikai23, index sup 10%
index, register sup 7%
Events, index sup 6%
index, sibukiyaku sup 5%
register, sibukiyaku sup 4%
taikai22, index sup 4%
index, koukai sup 4%
index, links sup 4%
kouenkai20001116, taikai18 sup 4%
Events, koukai sup 4%
taikai22, taikai23 sup 3%
Houjin, index sup 3%
Events, taikai23 sup 3%
taikai23, koukai sup 3%
Dlib, index sup 3%
taikai23, sibukiyaku sup 3%
taikai23, links sup 3%
Houjin, sibukiyaku sup 3%
VLDB2001, index sup 3%
Events, sibukiyaku sup 3%

Events, index sup 9%
index, register sup 9%
index, sibukiyaku sup 8%
datamining, index sup 7%
kouenkai20021023, index sup 7%
register, sibukiyaku sup 6%
Houjin, index sup 6%
taikai24, index sup 5%
index, koukai sup 4%
index, links sup 4%
oracle02oct3, index sup 4%
Houjin, sibukiyaku sup 4%
Events, sibukiyaku sup 4%
index, mailing sup 4%
Dlib, index sup 4%
Events, Houjin sup 4%
datamining, Events sup 3%
Events, kouenkai20021023 sup 3%
Events, koukai sup 3%
kouenkai20001116, taikai18 sup 3%

hit 136 hit 157 hit 242 hit 357
Events, taikai20 sup 8%
index, sibukiyaku sup 8%
Events, index sup 8%
kouenkai20020318, index sup 8%
index, koukai sup 7%
index, register sup 6%
VLDB2001, index sup 5%
Events, kouenkai20020318 sup 5%
taikai16, index sup 5%
Houjin, index sup 5%
Dlib, index sup 4%
taikai19, index sup 4%
VLDB2000, index sup 4%
register, sibukiyaku sup 4%
VLDB2001, koukai sup 3%
Events, Whoswho sup 3%
Events, koukai sup 3%
kouenkai20010424, index sup 3%
taikai17, index sup 3%
Whoswho, index sup 3%

Events, index sup 6%
taikai21, index sup 6%
index, sibukiyaku sup 5%
taikai16, index sup 4%
taikai17, index sup 4%
taikai19, index sup 4%
Events, taikai21 sup 3%
Houjin, index sup 3%
index, register sup 3%
taikai16, taikai19 sup 3%
taikai19, taikai21 sup 3%
Houjin, sibukiyaku sup 3%
VLDB2000, index sup 3%
register, sibukiyaku sup 3%
Dlib, Events sup 2%
Dlib, taikai21 sup 2%
Dlib, index sup 2%
SIGMOD, index sup 2%
Events, taikai17 sup 2%
Events, shortmemo1 sup 2%

taikai23, index sup 13%
index, register sup 11%
Houjin, index sup 9%
index, sibukiyaku sup 9%
index, koukai sup 8%
Dlib, index sup 7%
Events, index sup 7%
register, sibukiyaku sup 7%
index, links sup 7%
taikai23, Houjin sup 6%
taikai22, index sup 6%
index, mailing sup 6%
Houjin, register sup 5%
Dlib, taikai23 sup 5%
taikai16, index sup 5%
Houjin, sibukiyaku sup 5%
taikai13, index sup 4%
taikai20, index sup 4%
Houjin, mailing sup 4%
taikai21, index sup 4%

Events, index sup 10%
index, register sup 8%
taikai24, index sup 7%
Houjin, index sup 7%
datamining, index sup 7%
kouenkai20021023, index sup 7%
index, sibukiyaku sup 6%
index, links sup 5%
register, sibukiyaku sup 5%
oracle02oct3, taikai24 sup 4%
index, koukai sup 4%
oracle02oct3, index sup 4%
taikai17, index sup 4%
Events, oracle02oct3 sup 3%
Events, taikai24 sup 3%
taikai20, index sup 3%
taikai23, index sup 3%
Events, taikai20 sup 3%
Houjin, register sup 3%
Houjin, sibukiyaku sup 3%

coÍÎÏ Ð
2item
set

index, register sup 19%
Events, index sup 15%
index, koukai sup 10%
index, sibukiyaku sup 10%
VLDB2001, index sup 9%
register, sibukiyaku sup 9%
VLDB2001, koukai sup 7%
VLDB2001, register sup 7%
kouenkai20020318, index sup 7%
taikai19, index sup 7%
taikai20, index sup 7%
koukai, register sup 7%
Dlib, index sup 6%
SIGMOD, index sup 6%
VLDB2001, Events sup 6%
Events, koukai sup 6%
taikai13, index sup 6%
taikai18, index sup 6%
index, mailing sup 6%
Dlib, register sup 4%
SIGMOD, VLDB2001 sup 4%

taikai21, index sup 15%
index, register sup 14%
Events, index sup 9%
taikai20, index sup 7%
enquete, index sup 7%
index, sibukiyaku sup 7%
Events, taikai21 sup 6%
register, sibukiyaku sup 5%
taikai17, index sup 4%
Dlib, index sup 3%
taikai19, index sup 3%
taikai20, taikai21 sup 3%
taikai22, index sup 3%
index, koukai sup 3%
Dlib, register sup 3%
VLDB2001, index sup 3%
Events, taikai20 sup 3%
taikai13, index sup 3%
index, mailing sup 3%
VLDB2001, taikai21 sup 2%
Events, taikai19 sup 2%

taikai23, index sup 20%
index, register sup 17%
index, koukai sup 15%
index, sibukiyaku sup 13%
Events, index sup 12%
taikai22, index sup 11%
index, links sup 11%
VLDB2001, index sup 9%
register, sibukiyaku sup 9%
Dlib, index sup 7%
VLDB2001, koukai sup 7%
Events, koukai sup 7%
taikai20, index sup 7%
koukai, register sup 7%
Events, taikai23 sup 6%
taikai21, index sup 6%
index, mailing sup 6%
koukai, sibukiyaku sup 6%
ICDE, index sup 5%
SIGMOD, index sup 5%
VLDB2001, taikai23 sup 5%

hit 128
Events, index sup 19%
index, register sup 19%
index, sibukiyaku sup 15%
index, koukai sup 12%
register, sibukiyaku sup 11%
oracle02oct3, index sup 11%
taikai24, index sup 10%
datamining, index sup 10%
Dlib, index sup 9%
Houjin, index sup 9%
VLDB2001, index sup 8%
index, links sup 8%
kouenkai20021023, index sup 8%
Events, koukai sup 6%
index, mailing sup 6%
VLDB2001, koukai sup 6%
Dlib, sibukiyaku sup 5%
taikai23, index sup 5%
mailing, register sup 5%
mailing, sibukiyaku sup 5%
Dlib, register sup 5%

hit 217hit 126hit 66

acÍÎÏ Ð
2item
set

kouenkai20000526, 
mousikomi sup 2%

Events, koukai sup 2%
index, koukai sup 2%
register, sibukiyaku sup 2%

Events, taikai23 sup 2%
Events, Whoswho sup 2%
oracle02oct3, Whoswho sup 2%
Dlib, oracle02oct3 sup 2%

comÍÎÏ Ð No Itemset

hit 484 hit 549 hit 780 hit 1040

2item
set
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