

















SID | InSeq

1 dgi

2 dg

3 cdehi
4 cde

5 cbcdg
6 cb

7 abcdgi
8 abcd

9 bdehi
10 bdeh

1 cdebfabc
12 caefabc
13 aic

14 die

15 igdba

(a) Web Log File

Link Count ListH
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(b) HeaderTable (HT)
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(c) NonFrequent Links Table (NFLT)

Link Count SID

eb 1 1
b-f 1 1
ef 1 12
ai 1 13
i-c 1 13
d-i 1 14
i-e 1 14
i-g 1 15
g-d 1 15
db| 1 15
b-a 1 15




FS-tr ee constructionAlgorithm
Input: Sequence Databafd3

and minimum link suppoiviSupp,
Output: Frequent sequence trE&-treeof DB
Method:
(1) Scan the DB once to collect counts for all link

(2) Classify links and insert them in Hiid NFIT
tables

(3) Create a root R for the Rfee
(4) For (each record iDB get sequenctSeq)
callinsertTee (R, InSeq)

(5) Return FSree

Function insertTree (tree root nodeS, sequenc®-P) :
Updated FSree in which all the potentially freque
subsequences are inserted .

(1) If (link p-PT HT){
2) If S has a childN andN.node-name=p) {

?3) incremers-N.edgecount by 1

4) }Else {

(5) Create nod¢ with N.node-name=p
(6) Create eddgeN with S"N.edgecount=1
@) Append edge&s-N to HT ¢ .ListH }

(8) If (Pis nonempty) {callinsertTree(N, P)}
(9) }Else if (linkp-PT NFLT) {
(10) If Pis nonempty) {callinsertTree(R, P)} }

(11) If Pis last page itnSeq andinSeq was not cut,
storeSeq.IDin seqEndID




N~ © m N ;LN NN

b-c

o

<
o
—
=
H
Q
[§)
x
=
-

2
=]

Headertable

© 2
o o

ab

< T o«
@ a

d-e






ES-Mine Algorithm

Input: FStree rootR, and minimum sequence suppbtBuppg

Output: Frequent sequences

Method:

(1) Frequent sequences set FSS

2) (2) For (all IinkinT HT andl;.count® MinSupp,) {

(©)] Conditional sequence set CSS

4) For (all pathB, in FStree reachable fromiT. ListH (I)){
5) CSS CSSE extractP;, remove last link, and adjuBL.count = last link count }
(6) Conditional F&ee CFST~ f

@) Construct CFST

(8) For (all sequenc&eqin CFST){

9) FSS FSSE concatenateSeq, 1) }}




Headertable
Edge Count Link

d-g 4
i

cd
d-e
eh
h-i

b-c
cb
ab
b-d

f-a
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Extract Derived Paths =====> Construct Conditional Sequence base

(c-d:1, d-el),
(b-d:2, d-e:2)

|

Construct_Conditional FS-tree

Extract Frequent Sequences

G - <deh:3>




Incremental FStr ee constructionAlgorithm

Input: FStree rootR andDDB, and new minimum link suppokSupp,
Output: updated FSree

Method:

(1) ScarDDB, and collect counts (+ anyifor links

(2) Update counts of links iAT andNFLT

(3) Move links,betweeT andNFLT, based orMinSupp,
(4) For (all linksl, moved fromHT to NFLT) {

(5) Sart froml,.ListH pointer

(6)  For (every edge-P in the FStree reachable froj.ListH )
@) Cut the edgeP

(8) CallinsertTree (R, P)}

(9) For (all linksl, moved fromNFLT toHT) {

(10)  For (every sequent® in|,.SIDs) {

(11) Obtain input sequendepSeqwith ID from DB
(12) CalinsertTreelnc (R, inpSeq } }

(13) For (each recorReg in DDB getReg.inpSeq) {

(14)  If Regq is an insert)

(15) CalinsertTree(Reg.InSeq, R)

(16) Else if Reg is a delete)

a7 CaldeleteTee (Reg.InpSeq R)}

Function insertTreelnc (tree root nodeS, sequence-P) :
Updated FSree.

(1) If (link p-PT HT){
(2) If (p-P was originally inHT ){
3) If (Shas no child with name p) {

(4) Create nod& with N.nodename=p

5) Create edg&-N with S\N.edgecount = 1}
(6) }Else if p-P was originally in NFI){

(@) Nodeptr = call deleteTee (R, P)

8) adgtr as a child tp }

9) If P is nonempty) {callinsertTreelnc(N, P)}
(10) }Else if (linkp-PT NFLT){
(11) If (P is nonempty) {callinsertTreelnc(R, P)} }

Function deleteTree (tree root nodeS, sequenc@-P) :
Updated FSree.

Precondition: counts of links irHT andNFLT are already updated
(1) If (Shas childN andS-N = p-P) {

2) Decrement-N.count, and deleted it if count became 0.
?3) If @ is nonempty){call deleteTee (N, P)}
(4) }Else{

(5) If (Pis nonempty)call deleteTee (R, P}







Headertable
Link Count ListH
dg| 4
gi
cd
de
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h-i
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cb
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ef

Non-Frequent Links
Link Count SID
2] 1 T

b-f 1 1

ai 1 13

i-c 1 13

d-i 1 14

i-e 1 14

g | 1 15

gd| 1 15

d-b 1 15 .

val 1 s Inserted sessiong16, <ef a>}, {17, <ef>}, {18, <ef ab>}
-a




Header table
Link Count ListH

cd 7
d-e 5
b-c 5
ab 4
d-g 4
eh 2
cb 2
o 2
f-a 2
Link

b-f
ef
1-i

i-c
d-i

i-e

Deleting tuple: [8,<b d ehi>]

-9

gd
d-b
b-a




HeaderTable (HT) Non-Frequent Links Table (NFLT)
Frequent
| Frewen|
Links [« - Non- 9
5 Frequent >
3 Potentially% Links

Frequent 7

8< Links

y
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Incremental FSMine Algorithm
Input: FStree rootR, set of frequent sequenckeqandset ofaffected linksaffLinks
Output: new frequent sequences baseaffhinks

Precondition: all counts for links are updated in Hifid NFIT

Method:

(1) For (all frequent sequenckgeq )

(2) If (Seq count <Min -Supp, or fSeq has link with count Min -Suppg{

?3) deletefSeq}

(4) For (all IinksI‘T HT wherel;.count >=Min -Supp,)

(5) if { moved fromNFLT or |, countwas< Min—SuppSorIIT affLinks ) {
(6) calFS-Mine (R)for I}
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