Nghién ciru khoa hoc cong nghé
PHAN TiCH TAP TIN NHAT KY SU DUNG
KY THUAT KHAI PHA VA LOGIC MO

Nguyén Van Quéan'", Hoang Tuin Hao', Vi Van Canh', Hoang Thé Triéu?

Tém tit: Cing véi heong dir liéu Website ngay cang tang nhanh trén Internet,
trong nhitng ndam gan day linh vuc nghién ciru khai pha dir liéu Website rat duwoc
quan tam. Trong bai bdo nay, ching t6i nghién ciru khdi qudt mét s6 kj thudt khai
phd va logic mo nham khai phd theo sir dung Website da trén phan tich tdp tin
nhat ky - ghi lai hoat dong cua nguwoi dung khi twong tac voi Website. Trong quad
trinh nghién cuu cing thuc hién ky thudt phan cum mo va két hop ludt mo nham
ndng cao hiéu qua kiém tra tdp dit liéu nhdt ky tir méy chii Webserver.

Tur khéa: Khai pha Web, Logic md, Tép tin nhat ky, Fuzzy.
1. GIOI THIEU

Trong nhitng ndm gan day cung v&i su phat trién nhanh chong cua khoa hoc ky
thuat 13 su bung nd vé tri thirc. Kho dir liéu, ngudn tri thirc ctia nhan loai ciing trd
nén d6 so, van dé khai thac cac ngudn tri thirc d6 dit ra thach thie 16n cho nganh
cong nghé thong tin cta thé gisi.

Cung voi su tién by vuot bac ctia nganh cong nghé thong tin va su phat trién
manh mé cua mang thong tin toan cau, nguén dir liéu Web da tro thanh kho dir liéu
khéng 16. S lwong Website ting manh, dir liéu Website vo cung 16n doi hoi phat
trién nhiéu k¥ thuat quan 1y, luu trit va kham pha tri thirc trén co s¢ dir liéu 16n —
Knowledge Discovery in Database (KDD). Giai doan chinh cua KDD la qua trinh
khai pha dir liéu, thong qua k¥ thuat kham pha thi tri thuc c6 thé dugc tim thiy
trong dit li¢u, va n6 thuong dugce luu trit trong co sé dir liéu quan hé theo mot dang
cau trac [1]. Céc linh vuc nghién ctru khac ciing phat trién lién quan téi Web va
khai thac thong tin tai lidu trong co quan va to chirc. Cong nghé Web thay doi, phat
trién nhanh chong va ngay cang duoc mé rong khong don thuan chi dé tim kiém va
truy vét thong tin ma con dé thiét 1ap cac giao dich thwong mai. Sy canh tranh
trong thuong mai dién tir dua ra yéu cau tao cic ung dung thong minh dé luu trir,
khao sat thong tin vé cac phién st dung Web hoic thong tin vé khach hang tiém
nang. Chinh vi 1y do nay, hanh vi va dbi twong nguoi dung 1a yéu t6 can thu thap
va phan tich. Co so dit liéu tri thirc vé nguoi dung duge sir dung khong chi dé mo
ta v& ngudi dung ma con dé kham pha cac khuynh huéng chung phuc vu cho muc
dich thuong mai va dé cai thién chat lugng cua chinh cac Website. Dir li€u tri thic
vé ngudi dung duoc thu thap, lua chon tir hanh vi ciia ngudi ding trong qué trinh

truy cap Website thong qua cac tap tin nhat ky.
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Muc tiéu khai phé tap tin nhat ky trong Webserver nham xac dinh mdi quan hé
giita ngudi ding va nhimng khia canh khac c6 lién quan. Tinh chét ty nhién cia
dir liéu tri thirc trong cac tip tin nhat ky va thong tin dé du doan nhu thoi gian,
tudi nguoi dung, trinh do vin héa...thuong duoc thyc hién bang k¥ thuat logic
mo. Pay 1a mdt cong cu dugc su dung dé mé hinh hoa thong tin lién quan dén
khai phd Web.

Trong bai bao nay, chiing t6i trinh bay tom tit mot sé nghién ctru str dung logic
mo trong khai pha dit licu Web. Vé&i muc dich giai thich ba dang khai pha dir licu
Web: Khai pha noi dung Web, khai pha cu tric Web va khai pha theo str dung
Web. Sau d6 tap trung vao khai pha theo sir dung Web bao gém nghién ctru cac
qué trinh ¢4 nhan hoa va xay dung hd so nguoi dung trén Web. Chung t6i tom luoc
cac Gmg dung chinh cua logic mo trong mdt s6 cong trinh nghién ciru va mo ta mot

sO thi nghiém st dung logic mo trong khai pha dit liéu Web.
2. KHAI PHA WEB

C6 nhiéu khai niém khac nhau vé khai phd Web, nhung c6 thé tong quat hoa
nhu sau [16]: Khai pha Web 1a viéc st dung cac ki thuat khai pha dir liéu dé tu
dong hoa qua trinh khdm pha va trich rat nhitng thong tin hitu ich tir cac tai li¢u,
cac dich vu va ciu tric Web. Noi cach khac khai pha Web 1a qué trinh thim do
nhiing thong tin quan trong, cac mau tiém ning tir ndi dung Web, tir thong tin truy
cap Web, tir lién két trang va tir nguon tai nguyén thwong mai dién tir bang cac k¥
thuat khai pha dit liéu, giup con ngudi trich rut cac tri thirc, cai tién qua trinh thiét
ké Website va phat trién t6t hon trong linh vuc thuong mai dién tir.

Nhiing thach thic gip phai trong qua trinh thu thap thong tin can thiét: S6
lugng dir li€u 16mn, ngon nglr da dang, van dé chat lugng thong tin, sy phan bd di
liéu trén cic nén tang khac nhau va cudi cung rat quan trong d6 1a su thiéu ciu
truc trong dit liéu Web. Tir nhitng ddc diém trén, dic biét, d6i voi dit liéu phi ciu
tric va tinh khong dong nhat ciing 13 nhitng diém khé khan chinh cia qua trinh
khai pha Web. Trong nhiing qua trinh nay, cac ky thuat khai pha dir li¢u dugc st
dung dé kham pha tu dong va trich chon thong tin tir cac tai li¢u va cac dich vu
Web [12].

Cooley dua ra ba hinh thirc khai pha Web: Xuat phat tir ndi dung, cau tric va
theo st dung [6].

Khai pha ndi dung Web 1a kham pha ty dong cac mau tir ndi dung vin ban
Web [7][21]. Khai phé ciu trac Web bao gém nghién ctru vé ciu trac lién két dua
vao hodc ndi dung cac vin ban bén trong dé kham pha cic mau hitu ich cta cdu
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trac lién két [7][9]. Cudi cung 13 khai pha theo st dung Web, day 13 ndi dung chinh
chung t6i s& dé cép trong nghién ctru ndy. Ching t6i c6 thé dinh nghia day la tién
trinh kham pha ty dong mau truy cap hodc st dung cac dich vu Web, dua trén hanh
vi ngudi dung khi trong tic véi Web [10]. Ching t6i s& tap trung thao ludn vé khai
pha theo str dung Web trong phan tiép theo.

Web mining
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Web Page Search Result Cieneral Access Customized
Content Mining Mining Pattern Tracking Usage Tracking

Hinh 1. Phan loai khai pha Web.

2.1. Khai pha theo sir dung Web

Viéc thu thip céc thong tin vé& nguoi dung cé ¥ nghia rat quan trong dbi véi ngudi
thiét ké Website. Thong qua qua trinh khai pha lich sir cic mau truy cap ctia ngudi
ding Web, khong chi théng tin vé Web duogc sir dung nhu thé ndo ma con nhiéu
dac tinh khac nhu cac hanh vi cua nguoi dung cé thé duoc xéac dinh. Su diéu huong
duong dan nguoi dung Web mang lai gia tri thong tin vé mic d6 quan tdm cia
nguoi dung d6i voi Web. Dya trén cac tidu chuan khac nhau thi ngudi dung Web
¢6 thé dugc phan cum va céc tri thie hitu ich c6 thé dugc 1dy ra tir cic mau truy
cap Web. Nhiéu tng dung c6 thé gitip 14y ra dugc céc tri thirc. Thong qua viée phat
hién méi quan hé gitra nhitng ngudi ding c6 cing s& thich, sy quan tdm ctia ngudi
ding Web ta c6 thé du doan chinh xac hon vé ngudi ding dang can gi, tai thoi
diém hién tai c6 thé du doan ké tiép theo ho sé& truy cap cac thong tin gi.

Khi nguoi dung twong tac véi Website, ho dé lai thong tin ddu vét dang sb (IP,
agent, cookies...) dugc server tu dong luu trir trong nhat ky truy cép. Céc tap tin
nhat ky chira thong tin két ndi may chi hodc dinh danh ngudi dung va xac thuc.
Nhiing thong tin nay thu thap hanh vi nguoi dung trén mang va phan anh mot s6
loai mé hinh khéc nhau vé hanh vi.
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Khai phé str dung Web 14 khai pha truy cdp Web (Web log) dé kham phé cac
mau ngudi dung truy cap vao Website. Qua qua trinh phan tich va khao sat cac quy
tac trong viéc ghi nhan lai qua trinh truy cap Web ta c6 thé ching thuc khach hang
trong thuong mai dién tir, ndng cao chét luong dich vu thong tin trén Internet dén
ngudi dung, nang cao hiéu suat cta cac hé théng phuc vu Web. Thém nira, phan
tich qué trinh dang nhap Web cia nguoi dung gitp cho viéc xay dung cac dich vu
Web theo yéu cau dbi véi timg nguoi ding sé tt hon. Hién nay, ta thuong sir dung
cac cong cu kham pha mau va phan tich mau. N6 phan tich cac hanh dong nguoi
dung, loc dit liéu va khai pha tri thirc tir tap tin dit liéu bang cach sir dung tri tué
nhan tao, khai pha dir li¢u, tdm 1y hoc va ly thuyét thong tin. Kién truc téng quat
cua qua trinh khai pha theo st dung Web nhu sau:
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Hinh 2. Kién triic tong qudt cia qud trinh khai phd theo sir dung Web.

2.2. Nhirng van dé trong khai pha theo sir dung Web

Khai phé theo sir dung Web c¢6 hai qua trinh can thuc hién: Thir nhat 13 Web-
log can dugc 1am sach, dinh nghia, tich hop va bién d6i; Thi hai 1a phan tich va
khai ph4. C6é nhidu vin dé khé khin nay sinh & ddy nhu cdu trac vat 1y cua cac
Website khac nhau tir nhitng mau nguoi ding truy xuét hodc rat khé dé c6 thé tim
ra nhitng phién nguoi dung, cac phién lam viéc va cac thao tac.

Kha ning ctia Website dé xir Iy mot tuong tac véi mire do chi tiét va huéng dan
khach hang hodc ngudi ding thong qua cac thong tin hitu ich va cin thiét thanh
cong, dang tré thanh mot trong nhitng muc ti€u quan trong cho moi Website ngay
nay. Mot trong nhitng giai phap dé dat dugc muc tiéu nay 1a thong qua su ca nhan

hoa cua Website.
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Su c4 nhan héa Website c¢6 thé dugc nhin nhan tir hai quan diém: Phia cong ty
va phia nguoi dung. Quan diém cia cong ty 1a mdi quan hé giita tiép thi va dinh
danh 16p khach hang. Quan diém ngudi ding 1a mdi quan hé giira sy khuyén nghi
va thu thip thong tin. Qua trinh ndy c¢6 thé mé ta nhu nhém cac hanh vi dugc thuc
hién boi nguoi dung, nhitng hanh dong nay c6 thé duoc xir Iy dé cai thién Website
theo so thich ctia ngudi dung [22]. Phan thong tin ndy c¢6 thé duoc luu trong hd so
nguoi ding. Ho so nguoi ding c6 thé dugc dinh nghia nhu biéu dién tri thirc vé
thong tin so thich cua ngudi dung [20], cc tac gia dé xuat hai dang hd so khac
nhau: Ho so don thuén dugc bicu dién bai trich xuat dit liéu tir tai lidu dwoc cho la
ngudi ding quan tim; va cac hd so mé rong co chira cac tri thire bd sung vé ngudi
dung nhu tudi, trinh d6 ngoai ngit, qudc tich va mot s thong tin bo sung khac.

Déi vé6i viée thu thap nhimg hd so nay thi su phan cum va cac quy tic két hop
thuong dugc ap dung. Thong qua qua trinh phan cum, mdt nhom khéach hang hoac
dr liéu vdi cac dac tinh tuong tu duoc tu dong khdi tao thu thip ma khong cod sy
phan loai trude day. HO so nguoi dung bit ngudn tir cac nhoém nay co thé dugc sir
dung dé chi dan cac chién lugc tiép thi theo nhém [23]. Céc quy tic két hop kham
pha su két hop va su twong quan gita cic mat hang trong d6 su hién dién cta mot
mat hang hodc mdt nhom trong giao dich ngu y rﬁng cO su ¢O mat ciia cac mat
hang khac [4]. M6t tng dung truc tiép nhit ciia quy tic két hop dé khai phd ngudi
ding web xuat phat tir mdi quan hé gitra su ghé thim cua nguoi ding véi mé hinh
dinh huéng nhét dinh cho website.

Su bat tién chinh cua cac hd so trong Website 1a thiéu tri thic vé danh tinh cua
ngudi dung. Hai tinh hudng khéc nhau c6 thé gia ting: Tht nht, ngudi dung chua
dang ky trong d6 hd so nguoi dung ¢ thé cung cap bang ching vé danh tinh hodc
lién két v6i mot nhom mang xa hoi. Mot hd so chung sau d6 dugc 4n dinh cho
nguoi dung. Sy tiy chon Iuu trir trong hd so c6 thé duge ap dung cho Website dé
nguoi dung dang ky.

Tinh hudng thir hai ngudi dung di dang ky, néu mot nguoi dung duge nhan
dién theo phuwong phéap nao d6, Website c6 thé thay doi tiry theo s& thich ciia ngudi
ding. Hé thong s& luu trit lai dau vét ciia nguoi dung trong nhiing lan ghé tham
trude v6i hd so ngudi dung. Dé mo ta dic diém nhom ngudi dung voi hanh vi
tuong dong, c6 thé thuc hién theo phuong phap phan cum [20].

Cac hanh dong dugc thuc hién boi nguoi dung tir khi bat dau truy cip vao Web
cho dén khi roi khoi Web duoc ghi nhan va luu trit trong mot tap tin nhat ky

(logfile). Tép tin nhat ky s& chtra dia chi IP ciia may khach, ngay, thoi gian tu khi
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yéu cau dugc ti€p nhan, cac doi tugng yéu cau va cac thong tin trong phién lam

viéc cua nguoi dung, vi du:

216.239.46.60 - - [04/April/2007:14:56:50 +0200] "GET
/~Ipis/curriculum/C+Unix/ Ergastiria/Week-7/filetype.c.ext HTTP/1.0" 304 -

216.239.46.100- - [04/April/2007:14:57:33 +0200]"GET /~oswinds/top.html
HTTP/ 1.0" 200 869

64.68.82.70 - - [04/April/2007:14:58:25 +0200] "GET /~Ipis/systems/rdevice/r-
device examples.html HTTP/1.0" 200 16792

216.239.46.133 - - [04/April/2007:14:58:27 +0200] "GET /~Ipis/publications/crc-
chapterl. html HTTP/1.0" 304 -

209.237.238.161 - - [04/April/2007:14:59:11+0200] "GET /robots.txt HTTP/1.0"
404 276

209.237.238.161 - - [04/April/2007:14:59:12 +0200] "GET /teachers/pitas1.html
HTTP/1.0" 404 286

216.239.46.43 - - [04/April/2007:14:59:45 +0200] "GET /~oswinds/publication

Hinh 3. Minh hoa noi dung tap tin nhdt ky.

2.3. Mt s6 cong trinh trudc day

Trong [22] da khai quat qua trinh c4 nhan hoa dua trén khai phd nguoi dung
Website, cac k¥ thuat khai phé di liéu nhu phan cum dé kham phé cac nhom ngudi
dung dugc sir dung. Hon nita, cac quy tic két hop c6 thé duogc sir dung dé tim cac
mdi quan hé quan trong gitra muc ngudi ding quan tim duya trén cic mau thong tin
chi dan. Mot dé xuat khac vé phuong phéap thang phan cum ldy ¥ tudng tir hé thong
mién dich hoc ty nhién cho phép hoc lién tuc va tu dap ung voi cac mau moi [20].

WebMiner, mot hé théng ndi tiéng dugc phat trién cho su ¢4 nhan hoa dya trén
md hinh hanh vi diéu hudng ciia nguoi ding [6]. Bang cach nhom cac Website
tham khao, hé thdng tao ra cac giao dich tir cic quy tic két hop duoc kham pha.
Mot hé thdng lién quan khac dé ca nhan héa duoc biéu dién trong [5], cac tip tin
nhat ky trén may cha duge luu trir va phan tich. Tl cdc giao dich, cdic mau hanh vi
dugc trich xuit ¢ mo ta phuwong thirc ngudi ding ludt web theo phwong phap
phan cum va cac quy tic két hop. Trong [24], cac tac gia dé xudt mot cau tric
huéng dan ca nhan hoa va dap tng trong Website bai hd so ngudi ding va céac truy
cap duoc lya chon thong qua céc tap tin nhat ky Website.

Tiép theo, chung t6i din giai mot s6 dé xuét thuc hién trong linh vuc nay duoc
két ndi voi logic mo.

3. KHAI PHA WEB VOI LOGIC MO

Ciing gidng nhu trong khai phé dir liéu truyén thong, xét tir goc do dit liéu hoic
k¥ thuat thi cic cong cu tdi vu nhdm khai pha Web duoc xdy dung tir tinh toan
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mém d3 dugc nghién ctiru va ap dung nhu logic mo, giai thuat di truyén, mang no
ron nhan tao hodc tap thd [2][15]. Trong khai pha Web, logic md co thé tro giup
viéc biéu dién nguoi dung lya chon theo dinh hudng dir li€u, nang cao sy linh hoat
ctia hé thong va tao ra cc giai phap ro rang hon [21].

Gan day, cac k¥ thuat nay duoc ap dung vao nhiéu linh vyc khai phé dit liéu
khac nhau nhu lya chon tai liéu [26] va khai pha Web. Trong khai pha Web, cac k¥
thuat thuong dugc st dung nhu phan cum mo va cac luat két hop mo. Cac k¥ thuat
nay dugc sir dung dé tim khuynh hudng chi dan chung cta ngudi ding va xiy
dung hd so ngudi dung.

Céc thuat toan phan cum mo nhu FCM (Fuzzy C-Means), FCTM (Fuzzy-C
Trimmed Medoids), va FCLMedS (Fuzzy-C Medians) dugc st dung dé khai phé ndi
dung va nguoi dung website [21]. Mot tng dung khac véi phan cum mo dugce su
dung dé khai ph4 cau trac va ngudi ding website [23]. Cac tic gia ap dung thuat
toan “tich tu canh tranh trén cac dir lieu quan hé” (CARD - Competitive
Agglomeration of Relational Data) dé nhém cac phién nguoi ding khac nhau. Véi
muc dich nay, khong chi cac myc trong tap tin nhat ky dugc xem xét ma tinh toan sy
gidng nhau gitra hai phién ngudi dung. Muc tiéu cua ung dung nay nhdm xac dinh
phién ngudi ding tir cac truy cap nguoi ding vao cac Website va ciu tric ciia no.

Cung v6i phan cum mo, mdt trong nhiing k¥ thuat ngay cang dugc su dung
trong khai pha Website 1a cac luat két hop mo. Mot Gmg dung cua ki thut nay
dugc dé xuit trong [13], trong do, su sang loc cac truy van tir mot nhom khoi tao
tai liéu dau vét léy tor Website dugc thuc hién. Céc van ban giao dich dugc xay
dung cung véi gia tri mo. Muc dich ctia cong viée nay 13 cung cip cho hé thong
kha ning tai 1ap cac truy van st dung cong nghé khai pha.

Mot cach tiép can khéac st dung ludt két hop mo, trong [24], tac gia dé xuit
kién tric hé théng du doan truy cdp Website. Cac luat két hop va thé hé cay chi
muc mo duoc sir dung dé cai thién do chinh xac va hiéu suit du bao trén dudng
dan truy cap Website.

3.1. Logic m& va ho so nguoi diing

Logic mo dugc phat trién tir Iy thuyét tap mo dé 1ap luan xap xi thay vi 1ap luan
chinh xac theo logic vi tir ¢6 dién [25]. N6 cho phép thao tac va khai thac dir liéu
khong diy du hodc khong chic chin, ddy la diéu thudng xuyén trong xay ra trong
khai pha dir li¢u [10]. Logic mo cho phép do lién thude c6 gia tri trong khoang
dong [0,1] va & hinh thitc ngon tir, cadc khai niém khong chinh xac nhu “hoi hoi”,
“gan nhie”, “khd 167, “rat”. Cu thé né cho phép quan hé thanh vién khong day du
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giita thanh vién va tap hop. Ly thuyét nay lién quan dén tap mo va Iy thuyét xac suit.

Trong qué trinh khai phé sit dung Web, doi khi chung ta khong c6 thong tin
chinh xac cua nguoi dung trong cac tap tin nhat ky ngoai nhitng thong tin nhan
duoc tir server. Dé nhan duoc cic thong tin chinh x4c ciia ngudi ding, chung ta co
thé b6 sung thém dinh danh cua ngudi dung va xac thuc thong qua ngudn dir lidu
khac hodc c6 thé suy luan tir cac thong tin trong qua trinh khai pha. Vi du, chiing ta
c6 thé suy ludn tir trinh d6 van hoa clia nguoi ding dya vao thoi quen cta nguoi
dung hodc tir cac thong tin lién quan dén trinh do van hoa.

Vi vay, khi hd so nguoi ding mé rong duge xay dung, ¢6 nhimng thong tin lién
quan dén cac khai niém khac nhau vé nguoi dung. Mot s6 khai niém nhu do tudi
ctia ngudi dung khong chinh xac, vi hé thdng phai udc luong cac dit liéu néu ngudi
dung khong twong xung, hoic kién nhan cho doi ngudi dung khai bao trén
Website. Cac dic diém nay c6 thé duge mo hinh héa bang cac nhan ngdn ngir [20].

Chung ta thay cac khia canh khac nhau ciing nhu cac giai phap dugc dé xuat
trong linh vuc khai pha st dung web, chu yéu dua trén luat két hop va ky thuat
phan cum. Nghién ctru cia chung t61 dua trén céc k§ thuat nay cung voi logic mo
s& thu duoc két qua co y nghia hon. Vi thé, luat két hop md cho phép ching toi tim
ra cac luat ¢6 lién quan dén hanh vi ngudi dung. Trong phén tiép theo chung toi s&
giai thich vé luat két hop mo va thir nghiém cac k§ thuat co lién quan.

3.2. Luit két hop mo

Luat két hop dugc gidi thiéu tir nam 1993, bai toan khai pha luat két hop nhan
dugc rat nhidu quan tdm cua nhiéu nha khoa hoc. Ngay nay, viéc khai phé céac luat
nhu thé van 1a mot linh vie quan trong trong khai pha dir liéu. Luat két hop giup
chung ta tim dugc cac mdi lién quan gitta cac muc dit liéu (items) cta co sé dit lidu
(CSDL) [1]. Luat két hop la dang kha don gian nhung mang lai nhiéu hiéu qua.
Thong tin vé cac dang luat nay rat quan trong va hd trg khong nhé trong qua trinh
ra quyét dinh.

Cac luat két hop mo thuong tim kiém cac mdi quan hé hay su twong dong giira
cac nhom hang muc hodc cac linh vuc trong mét co s& dir liéu quan hé. Cho 7 1a
tap cac phan tir dugc goi 13 "Items" va cho T 1a tAp cac phan ti "giao dich", mdi
giao dich la mot tip cac ltems. Hiy xem xét hai tdp ltems [,,1, < I, trong
do1, N1, =@ . Mot luat két hop I, = I, chi sy xuat hién ctia cic tap phd bién 7,
trong giao dich tao sé& ra su xuat hién cta 7 , trong cung mot giao dich, tuy nhién,

khong nhat thiét can phai c6 sy dbi tmg [17]. 7, va I, duoc goi 1a nguyén nhan va
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két qua cta cac luat tuong ung. Cac bién phap dugc ding dé mo ta mdi quan hé
gilta nguyén nhan va Kkét qua cua luat két hop 1a “do hé tro”, va “dé tin c@y”. bo
ho tro 1a ty 1€ véi cac giao dich trong cac ludt va dd tin cdy do luong do chinh xac
cua céc luat hay 1a ty 1€ cua 7, trong giao dich c6 thé taora [ , trong giao dich do.

Mot sd tac gia da dé xuat cac luat két hop mo dé giai quyét cac bai toan véi dir
liéu mo hodc da duoc mo hoa [3][10][14][18][19], cac luat két hop mo ¢ thé duge
trich xuét tir nhom cac giao dich mo st dung thuét toan APrioriTID [1].

Mot giao dich md ¢6 thé duoc dinh nghia 13 mot tap con khac rdng 7 < I, voi
mdi i e/ thi 7(i) 12 bic thanh vién i trong giao dich mo 7 [12]. 7(1,)véi I, < I

la mic do hoa nhdp cua ltem trong mot giao dich mo T , dugc dinh nghia trong
cong thirc (1):
7(fy) = minz (i) (1)

Do d6, cac giao dich md diéu khién tinh khéng minh bach va tao ra su linh hoat
hon, bai vi ching cho phép xir 1y cac gid tri trung gian trong khoang [0,1] dé biéu
dién bac thanh vién cua Jtems trong giao dich.

Dé danh gia viéc thuc hién cac luat két hop, ching toi sir dung theo cach tiép
can nglt nghia dya trén vi¢c danh gia cau dinh lugng [25]. Mot cau dinh lugng 1a
mot biéu thirc co dang "Q cua F 1a G", trong d6, F va G hai tap con mo cua tap hiu
han X, va Q 1a luong hda mo tuwong d6i. Pinh luong twong dbi 1a cac nhin ngdn
ngir ¢ thé duoc biéu dién bang cac gia tri mod trong khoang [0,1], ching han nhu
cac nhan "hdu hét", "hau nhu", hodc "nhiéu". Bang phuong phap nay, ching ti co
thé xac dinh dugc ude lugng cac luat. Do dé, do tin cay va do hd tro (ty 16 xuit
hién) dat dugc phu thudc vao phuong phap danh gia va sy lya chon lugng hoa.
Chung t6i danh gia cac cau dinh lugng theo phuong phap GD [8]. Phuong phap
nay da duoc minh chimg dat dugc hiéu sudt cao hon cac phuong phap dé xuat
khac. Cong thirc dé danh gid "Q cia F 1a G" theo phwong phap GD dugc dinh
nghia trong (2):

‘ GUF a‘
GD, (%j = a,.Az[:G](ai &y, )Q % ()
7

Yéu t6 chic chan ciia mot luat két hop mo co gia tri trong khoang [0,1]

[8]; Cho mot dan xuét luat A — C, khi do yéu td chic chén 1a tich cuc chi khi su

phu thudc giira A va C 1a tich cuc, truong hop giita A va C doc 1ap nhau thi yéu t6
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chic chan 1a 0, trong trudng hop A va C la ddi nghich thi n6 mang gia tri
am. Chung t6i cho rang mot luat két hop mo 1a manh khi yéu té chic chin cua no
va sy ho trg 16n hon hai gia tri ngudng do nguoi ding dinh nghia tuong tmg 1a “dg
tin ¢dy nhé nhat” (minCF) va “su hd tro/ty 1é xudt hién bé nhat” (minSupp).
3.3. Thir nghiém va danh gia

Trong qué trinh thir nghiém, chung t6i d3 xem xét nhiéu k¥ thuat lién quan dén
khai pha sir dung Web, khi tién hanh thyc nghiém chiing t6i ap dung mé hinh tim
kiém thong tin qua cac luat két hop md. Chung t6i sir dung dir liéu dé phan tich tir
bo dir liéu tap tin nhat ky dugc dé xuat trong hoi nghi ECML/PKDD nam 2005
[11], cac tap tin c6 dinh dang CSV. Trong bang 1 biéu dién mot dong trong tap tin
nhat ky, trong d6 bao gébm 6 truong (ID Shop, Date, IP, Session, Visited page,

Referenced page).
Bdng 1. Biéu dién thong tin mot dong trong tdp tin nhdt ky.
ID Shop Date IP
11 Tue Jan 20 | 213.235.141.105
19:00:132004
Session Visited page | Referenced Page
1f75ccd2afbf87dc9abeede23f3 | /dt/?c=11670 | http://www.shop2.cz/ls/index.php

MB&i lan thuc hién phan tich mot giao dich, ching t6i c6 thé quyét dinh duogc
dang thong tin c6 thé dat duoc dua trén cac truong dugc chon dé tham gia vao cac
luat thuc hién hudn luyén. Néu ngudi dung chon truong ngdy va trang truy cap, cac
tri thire trich xudt c6 thé cung cip két qua vé nhiing trang di duoc truy cip nhiéu
trong mot thoi gian nhat dinh (gid). Ngoai ra, néu ngudi st dung chon cac trudng
dia chi IP va céc trang truy cap, ching ta ¢ thé xac dinh lugng ngudi dung da truy
cap vao trang co6 dia chi nay. Pé nhan duoc moi thong tin tir tap tin nhat ky Web,
chung t6i str dung thuat toan AprioriTID [1] va cac ludt két hop dé trich xuét nham
giam s6 nhom can duoc xem xét. Két qua ching toi ¢6 thé nhan dugc dé biét cac
Website ma ngudi ding truy cap bat dau tir mot trang dugc truy cap ban dau.

Hinh thtrc cac quy tac duge sir dung dé trich xuét 1a:

Trang khéi tao ban diu — Trang tham chiéu

1. dt/?c=11670 — http://'www.shop2.cz/ls/index.php
- Ho tro (Support) = 0.6
- Su tin cay (Confidence) = 1.0
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- Yéu t6 chdc chdn = 1.0
2.dt/?c=12397 — hitp.//www.shop7.cz/akce/kat=239
- Ho tro (Support) = 0.2
- Sw tin cqy (Confidence) = 1.0
- Yéu 16 chdc chdn = 1.0

Hai luat dugce trich xudt tr mot tap nhoé céac giao dich trong do luat 1 xuét hién
voi ty 1€ 60% va luat 2 xuét hién véi ty 1€ 20%. Trong ca hai truong hop, do tin cay
va yéu té chac chin déu 1a 1, c6 nghia 14 khi ngudi dung truy cap cac trang khai
tao thi chic chan s& ghé tham trang dugc tham chiéu.

Str dung céc phuong phap khai pha dir liéu trong cac linh vuc khac nhau nhu
luat két hop, phan tich, thong ké, phan tich dia chi trang khéi tao, phan 16p va phan
cum dé khai pha ra cdc miu cta nguoi ding.

Hau hét dia chi cua céc trang khéi tao dugc bd tri theo dd thi vat 1y cta trang
Web. Mbi nat 12 mot trang, mdi canh 1a mot dudng lién két gitta cac trang. Thong
qua viéc phén tich duong dan trong qua trinh truy cap ctia ngudi ding c6 thé tim ra
duoc mbi quan hé trong viéc truy cip ctia nguoi dung giira cac duong dan (trang
web) lién quan.

Vi du: Mot cong ty co dia chi Web http://company.com, va céc lién két ctia no:

http://company.com/new;

http://company.com/product?;:

http://company.com/productl;

http://company.com/products.

Qua trinh phan tich logfile cho thay:
- 70% céc khach hang truy cap vao http://company.com/product? déu xuat phat

tur http://company.com/ thdng qua http://company.com/new,

http://company.com/products va http://company.com/productt].

- 80% khach hang truy cap vao WebSite bat dau tir http://company/products.
- 65% khach hang roi khoi site sau khi tham 4 hodc it hon 4 trang.

Qué trinh tich phan cum dit liéu cho thay théng thuong cac khach hang duoc
nhom theo cac phan tir dir liéu giéng nhau hodc co cac dic tinh trong tu nhu nhau.
Khi dé, né trg gitp cho viéc phat trién va thuc hién cac chién lugc tiép thi khach
hang ca vé truc tuyén va khong truc tuyén ciing nhu viée trg gitp tra 1oi ty dong
cho khach hang thudc cung nhom chic chin. Khi do, hé théng s& tao ra sy thay doi
linh déng hon ddi v6i mdi Website riéng biét cho tirng khach hang cu thé.
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4. KET LUAN

Trong bai b4o, chiing t61 da xem xét cac khia canh chinh cua khai phd Website
tap trung vao khai pha s dung Website. Chung toi cting chi ra ing dung logic mo
dé phan tich thong tin cua cac tap tin nhat ky Webserver sir dung luét két hop mo.

Mot khia canh quan trong khéc trong bai bao la sy ca nhan hoa, trong dé cac
hanh vi st dung duoc md hinh hoa béi hd so, trong d6 hau hét cac phan tir nay
khong chinh xac. Trong twong lai, ching t6i s& tiép tuc nghién ciru phat hién tan
cong website thong qua phan tich tap tin nhat ky st dung k¥ thuat khai pha phan

cum mo ket hgp céac luat mo.
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ABSTRACT
LOGFILE ANALYSIS USING FUZZY LOGIC AND MINING TECHNIQUE

In recent years, with the amounts of website data increasing rapidly on the
Internet, the field of website data mining research is very interested. In this
paper, we investigate some technical overview of the fuzzy logic and mining
techniques used to exploit the website based on analysis of log files — record of
user activity while interacting with the Website. In the research, fuzzy
clustering techniques and combinations fuzzy clustering rule to improve the
efficiency of verifying log dataset from webserver are also performed.

Keywords: Web mining, Fuzzy Logic, File log, Fuzzy.
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