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Motivation (2)
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= Server Log

I 890984441.324  0140.117.11.12 UDP_MISS/000 76
ICP_QUERY http://www.yam.org.tw/b5/yam/ - NONE/- -

. Destination URL
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= Navigation Path

- Collect the Browsing Sequences

User Browsing sequence

S, (A9 (D,11) (F,24) (E,27) (S,41)

S, (D,10) (E,13) (S,18) (A,28) (Y,45) (U,51) (K,66)
(W,70) (F,72)
S, (D,15) (A,17) (E,22) (S,25) (F,42) (A,46) (J,49)

- (F,56) (S,57)

- Collect the Navigation Paths
[Yan96] user session, timeout max-gap is 15

Pid Navigation Path

(A9 (D,11) (F,24) (E,27) (S41)
(D,10) (E,13) (S5,18) (A,28)

(Y,45) (U,51) (K,66) (W,70) (F,72)
(D,15) (A,17) (E,22) (S,25)

(F,42) (A,46) (3,49) (F,56) (S57)

QR (WIN(F

= Seguential Pattern Mining

m SPII Algorithm

— Sequential Patterns discovery using Inverted-
list and Intersection operation

B = Inverted List
m |ntersection Operation
m Processing
—stepl : FS,
—step !l : FS,
B —step l11: FS,, k=3




= SPIl Algorithm (1)

Pd  [Navigaion Pah
1 (A9 (D) (F24) (E27) (S4D)
. 2 D,10) (E,13) (S18) (A,28)
[ | Step | FS]_ (1) 3 %{453 EU,S]_))((K,GG)B)((W,%) €2
4 (D15 (AL17) (E22) (S25)
5 |(F42) (A% (149) (F59) (S57)
Inverted List
el (pid, tid)
[— (1,9)(2,28)(4,17)(5,46)
D (1,11)(2,10)(4,15)
E (1,27)(2,13)(4,22)
F (1,24)(2,29)(3,72)(5,42)(5,56) Inverted
J (1,42)(5,49)
K (3,66)
S (1,41)(2,18)(4,25)(5,57) ~
U (3,51)
Y (3,45) List
| (.
= SPII Algorithm (2)
u Step l: FSl (2) Min-sup=4
Support Inverted List
K& Count (pid, tid)
. A 4 (1,9)(2,28)(4,17)(5,46)
D 3 (1,11)(2,10)(4,15)
E 3 (1,27)(2,13)(4,22)
F 4 (1,24)(2,29)(3,72)(5,42)(5,56)
S 4 (1,41)(2,18)(4,25)(5,57)
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SPII Algorithm (3)

m Step I1: FS, (1)

Key

Inverted List
(pid, tid)

A

(1,9) (2,28) (4,17) (5,46)

D

(1,11) (2,10) (4,15)

.

Key

Inverted List

A-D

(1,11)

D-A

(2,28) (4,17)
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SPII Algorithm (4)

= Step 11: FS, (2)
RS A I fAs £
Support Inverted List

Key Count (pid, tid)
D_E 3 (120213420
DS 3 |(L41)(2,18)(4,25)
E_S 3 |(141)(218)(4,25)
ALF 3 |(1,24)(2,29)(5,56)
ALS 3 |(141)(4,25)(5,57)




= SPIl Algorithm (5)

m Step l11: FS,, k>2

£ (k-1)-PrefixAH[r]1sequential patternfiizsz £
1-prefix: D

(1,27)(2,13)(4,22)
(1,41)(2,18)(4,25)
(1,24)(2,29)(5,56)

(1,41)(4,25)(5,57)

A_LF-S 2 (1,41)(5,57)

= Intersection Operation

Casel: FS, - FS,.;

Freg. 3-Seq. Inverted List
_Apid, tid)
A [|(1,2)\6,45(9, 1010, 11)
B (L 325 (6.7 (9, 8)(10, 14)
S>—

Freg. K-Seq. i Inverted List
(pid, tid)
(L 3)46, 7) (10, 14)

B
-B-A((9,10)




Semantic Taxonomy(1)
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= Semantic Taxonomy(2)

= M E T (WebFlow)
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Cross-Level Sequential Pattern
Mining
m The same asthe SPII Algorithm

— Max-sup
— Redundant Sequential Pattern

= Experiment

m Pre-processing
— RERA L EERIREZE, 4 gif,jpg,mov,class, mid
— Get the Navigation Path with one hour
B . After Pre-processing
— 2409 Navigation Paths
— 614673 Web Pages




VEAN B
81991-81837-81844 25
81991 Http://www.ftv.com.tw/index.htm AT 2 AARE - A RN
81837 Htp://www.ftv.com.tw/FTV Filter/rindex.htm AN
81844 Http://www.ftv.com.tw/FTV Misc/rindex.htm ez
HHERE
183955-183953-183952 30
183955 Http://140.113.6.80/~u8624535/chat/chatmsg.html
183953 Http://140.113.6.80/~u8624535/cgi-bin/chataccess.cgi
183952 http://140.113.6.80/~u8624535/cgi -bin/chat.cgi
NAAEERE
103209-102284-142017 25
103209 http://home. microsoft.com/intl/tw/ HCIHE A Internet
102284 http://home.netscape.com/ Netcenter
142017 http://209.150.130.148/hsu/top.html
—E&EE
124227-124265-124277 25
124227 [http://www.railway.gov.tw/ SRS
124265 http://www.railway.gov.tw/taiwan/index.html R
124277 http://www.railway.gov.tw/taiwan/tai 17.html ALY S AL T [ = T
SEAFTE
207069-90005-90140 24
207069 http://www.musi c.com.tw/broadway/top10/top10s.html T TSRS IE T T TOP20
90005 http://www.cts.com.tw/channel/news/weather/weather.htm |52 &
90140 http://www.cts.com.tw/educ/lesson/lesson.htm e g T B R A
Using the Semantic Taxonomy
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112

|100000708 | A L4
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m PRIERF P PR AT (FRAZ: 79)

K k-sequential patterns
Min-sup 1 2 3 4 5 Tota
1.00% (24) 812.97| 13283.76| 187.92 4.02 0.16| 14288.83
1.25% (30) 805.59] 5035.84 20.90] 0.25 5862.58

B e e

K Frequent k-Sequential patterns
min- 1 2 3 4
1.00% (24) 810 766 133 12
1.25% (30) 422 191 20

min-sup countf%24E130[KF - Sequential Patterns (k=2)

(%3] 5 7008173 -
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10000003-10000009-10000005-124277

(Expert Webflows)

10000003  |Http://www.ktnp.gov.tw/ (G R | TRIZ2 /)

10000009  |Http://www.cwb.gov.tw/ (11158 52 J7) 4 bR EHAE)

10000005  |Http://www.caesarpark.com.tw/caesar/kenting.htm(ZR | “BIl3#ER)E)

124277 Http://www.rai lway.gov.tw/taiwan/tai 17.html (=368 %4 B R --Rdig s | 22)

. 10000010-100000009-10000011

10000010 |Http://www.ysnp.gov.tw/ (1 [[]52 /2 BRI HERR)

100000009 |7 1]

10000011 |Hittp://www.dpp.org (L3 %)

10001106-10000008-100000911

10001106 |jfse it e

10000008  |Http://www.esunbank.com.tw/ (| [ 11 7)

100000911 |} #EHTIH]
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User Interface (1)
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UI(3) - M E R &f7 11 (2)
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Conclusion

m \WebFlow

m SPII Algorithm
— Taxonomy

m Expert WebFlow
m Query Interface

m Problem
— Proxy server log

j — Semantic Taxonomy
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Future Work

m Improve SPIl algorithm
— speed, memory

= |ncremental

m Taxonomy
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