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MO PAU

Hién nay, sb lwong website trén toan cau 1a rat 16n, 18n t&i 1,24 ti website (tinh dén
niam 2018), va sd lugng website phat trién thém hang nghin mdi ngay. Dir liéu truy cap cac
trang web véi sé lwong ngudi dung khong 16 cha rat nhiéu thdng tin. Cac may chu luu trit
website da co giai phap ghi log truy cap website. Log truy cap website 1a mot bang ghi nhat
ky truy cap tir tit ca ngudi ding twong tac véi website. Thong thudng, viéc ghi nhat ky website
tai phia may chit nham muc dich phan tich, danh gia luu lwong truy cap website dé kiém soat
hiéu ning cua hé théng, chdng xam nhap bat thuong phuc vu bao mat may chu web.

Cu thé, luan van tap trung vao hai van dé chinh: 1) nghién ctru phét trién giai phap ghi
lai twong tac cua nguoi dung véi ndi dung trén website nhu mé trang, click vao duong link
trén trang, click vao n(t trén trang web v.v. ; 2) xac dinh cac nhom ngudi ding ¢é nhu cau
thong tin twong ti nhau dua trén log trong tac ghi lai & ndi dung 1. Thong tin vé nhom ngudi
dung duoc hién thi truc quan va co thé sir dung dé phan tich vé d6i tuong sir dung website, tir
d6 cai thién cau trdc va noi dung website. Hai van dé nghién ciru trong luan van 1a hai bai
todn riéng cua phan tich dir liéu Web (Web data mining) ndi chung.

Viéc dua ra mot giai phap thu thap va phan tich log website tir phia nguoi dung 1a mot
van dé vo cung quan trong. Mot trong nhirng ki thuat duoc sir dung phé bién hién nay va
mang lai hiéu qua cao 1a k¥ thuat hoc khong giam sat. Dé tai luan vin nay sé& tap trung vao
tim hiéu k¥ thuat tu van nay, dya trén hanh vi duyét website caa ngudi ding nhim dua ra cac
phan tich dé tu van cho nguoi quan tri website c6 thé nam bat dugc nhu cau, xu hudng cua
ngudi ding website cua minh. Tir d6 ngudi quan tri s& thuc hién cac thay doi website tré nén
khoa hoc hon, th vi hon v&i nguoi dung.

Luan vin bao gébm ba chwong chinh véi noi dung nhur sau:

- Chuong 1: Tim hiéu bai toan thu thap va phan tich log truy cap, gidi thiéu tong quan
vé khai pha di liéu, tong quan vé cac giai phap thu thap, phan tich log truy cap website.

- Chuong 2: Trinh bay phuong phap thu thap log va phuong phap phéan tich log truy
cap website st dung k¥ thuat phan cum dix liu.

- Chuong 3: Thyc nghiém va két qua: Thir nghiém trién khai phuwong phap thu thap log
va cai dat thuat toan dua trén k¥ thuat hoc khéng giam sat trén bo dir liéu thu thap duoc.
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CHUONG 1 - TONG QUAN VE LOG TRUY CAP WEBSITE

1.1. Bai toan thu thap va phan tich log truy cap website

Log truy cap hay nhat ky, hozc vét truy cap (goi tat 1a log) 1a mét danh sach cac ban

ghi ma mot hé théng ghi lai khi xuét hién céc yéu cau truy cap cac tai nguyén cua hé théng.

Log truy cap website (goi tit 12 web log) chua tat ca cac yéu cau truy cap cac tai nguyén
cta mot website. Cac tai nguyén cia mot website nhu cac file anh, cdc mau dinh dang va file
ma Javascript. Khi mot ngudi ding ghé thim mot trang web dé tim mot san pham, may chi
web s& tai xubng théng tin va anh caa san pham va log truy cap sé ghi lai cac yéu cau cua

nguoi dung dén céc tai nguyén thong tin va anh caa san pham.

Thu thap log truy cap website la qua trinh ghi lai cac twong tac ctia ngudi dung vai

website, vi du nhu:
- Xem trang web
- Click vao duong dan, ndt trén trang web
- Cuodn chudt trén trang web
- Dién dir liéu vao biéu mau, tim kiém, ...

Bai toan phén tich log truy cap website 1a mot bai todn thudce linh vuc khai pha dir liéu

co:

- Bau vao: Céc ban ghi dit liéu truy cap hé théng vé hanh vi ngudi ding.

- Pau ra: Céc két qua phan tich vé hé thong lam co s¢ dé danh gia, cai thién chét lugng
cua website.

Pé giai quyét hai bai toan trén, ching ta can phai tim hiéu cac phuong phap thu thap
va phan tich log hién nay, xem xét cac uu, nhuoc diém cic phuong phap dé lva chon cac

phuong phéap phu hop.
1.2. Cac phwong phap thu thap log.
1.2.1. Phwong phap thu thdp log phia may cha

Céac phan mém Web server cho phép luu lai lich sir tuong tac (log tuong tac) gitta
nguoi ding véi website. Cu thé khi trinh duyét gai yéu cau cia ngudi ding vé may chi, cac

thao tac nay dugc ghi lai trong file log. Hinh 1.1 Ia vi du mét doan log nhu vay.
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# | IPAddress |Userid Time Nllnod/URU Protocol StaffisSize ReierJer Agent

1 (123456789 | -  [25/Apr/1998:03:04:41 0500] "GHT AhimI HTTPA.0" 200 3290 - | Moxzilla/3.04 (Wind5, I)

2 (123456789 | - [25/Api/1998:03:05:34 0500] "GHT Bhiml HTTPA.0" 200 2050 Ahimi Mozilla/3.04 (Wind5, 1)

3 (123456789 | -  [25/Api/1998:03:05:39 -0500] "GHT Lhiml HTTPA.0" 200 4130| - | Mozila/3.04 (Wind5, I)

4 (123456789 | -  [25/Api/1998:03:06:02-0500] "GHT Fhtml HTTPA.0" 200 5096( B.himi Mozila/3.04 (Win9s, I)

5 (123456789 | -  [25/Apr/1998:03:06:58 -0500] "GHT Ahiml HTTPA.0" 200 3290 - | Mozila/d.01 (X11, 1, IRIX6.2, IP22)
6 (123456789 | -  [25/Apr/1998:03:07:42 0500] "GHT BhimI HTTP/1.0" 200 2050 A.htrr'l Mozila/3.01 (X11, 1, IRIX6.2, IP22)
7 (123456789 | - [25/Apr/1998:03:07:55 -0500] *GHT Rhiml HTTPA.0" 200 8140 thn‘{l Mozila/3.04 (Wing5, I)

8 |123456789 | -  [25/Api/1998:03:09:50 0500] *GHT Chiml HTTP/1.0" 200 1820 A.htrril Mozila/3.01 (X11, 1, IRIX6.2, IP22)
9 123456789 | -  [25/Api/1998:03:10:02-0500] *GET Ohimi HTTPA.0" 200 2270 F.nln{l Mozilla/3.04 (Wing5, )

10| 123456789 | - [25/Api/1998:03:10:45 -0500] "GHT J.himl HTTPA.0* 200 9430 C.h(rl}l Mozila/3.01 (X11, 1, IRIX6.2, IP22)
11123456789 | - [25/Api/1998:03:12:23 -0500] *GHT G.himl HTTP/1.0" 20 7220 thtn‘ll Mozilla/3.04 (Wing5, |)

12 (209456782 | -  [25/Apr/1998:05:05:22 0500] "GHT AhimIHTTPA.0" 200 3290| - | Moxzilla/3.04 (Wind5, 1)
131209456783 | - [25/Api/1998:05:06:03 -0500] *GHT D.himi HTTP/1.0" 200 1680 A.hlrrll Mozilla/3.04 (Wings, I)

Hinh 1.1: Dir liéu log thu thap trén may chu

Log phia may chu web 12 mot nguén quan trong dé thuc hién khai thac sir dung web
boi vi ting ban ghi log s& dugc luu trit lai cung nhitng thdng tin vé ngudi ding web dugc
cung cap bai trinh duyét. Dix liéu duoc ghi trong nhat log may chu phan &nh viéc truy cap (co
thé dong thoi) caa trang web bai nhiéu ngudi dung khéc nhau. Nhiing tap tin log c6 thé duoc
luu trlr dudi dinh dang chung hoac dang ma rong.

Uu diém cua phuong phap thu thap log phia may chi 14 thuong di kém céc bo cai dat
may cha web, ngudi quan tri khong can cai dat thém phan mém bén thi ba, ciing khong can
thay d6i ma ngudn website ca phia backend va frontend. Tuy nhién, ciing c¢6 nhiéu cong cu

duoc phat trién sdn véi nhiéu tinh ning nang cao cho viéc thu thap log truy cap.
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Hinh 1.2: M hinh thu thap log phia may chua
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1.2.2. Phwong phap thu thdp log phia may khach

Thu thap log ¢ phia may cé thé duogc cai dat va bang céch sir dung cac ma hd tro boi
trinh duyét (nhu Javascripts hodc Java applets) hoic bang cach thay ddi ma ngudn cé san cua
trinh duyét(nhu Mosaic hay Mozilla) dé ting cudng kha ning thu thap dir liéu. Viéc cai dat
thu thap dit liéu log phia may khach doi hoi phai ¢é sy hop tac tir phia ngudi dung, ho can
phai bat chirc nang cho phép JavaScripts hay Java applets.
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Hinh 1.3: M6 hinh thu thap log phia may khéach

Trong luan vin nay s& gigi thiéu 2 phan mém thu thap log phia may khach 1a Google

Analytics (do Google phat trién) va Countly (M& ngudn mé - ¢é thé tu cai dt)
1.2.2.1.  Phan mém thu thap log Google Analytics

Google Analytics 1a mot dich vu phan tich trang web mién phi cung cap cho nguoi
quan trj cac cong cu dé do luong sy thanh cong cia trang web lién quan dén tiép thi, toi vu

hoa noi dung hoac thuong mai dién tir.

Google Analytics str dung két hop cac cookie va phién tam thoi dé theo ddi hanh vi
truc tuyén cua khéch truy cap. Google Analytics sir dung cookie ctia bén tha nhat dé xac dinh
duy nhat ting khach truy cap. Bing cach truy cap trang web, khach truy cap kich hoat
JavaScript nay, théng tin cookie s& dugc chuyén dén tai khoan Google Analytics cia nguoi

quan tri.



1.2.2.2. Phan mém thu thap log Countly

Countly 12 phan mém phan tich web, tng dung nguén mé duoc viét bing NodelS va
st dung co sé dir lisu MongoDB, Countly c6 thé so sanh véi Google Analytics, mic du
Countly la phan mém may chu ma bt ky ai cling c6 thé cai dat va chay trén may chu cua
riéng ho, trong khi Google Analytics Ia dich vu phan mém do Google cung cap. Ung dung
nay gidp quan tri vién theo ddi va quan sat ludng luot xem trén trang web. La mot khung phan
tich web chung, Counlty cé thé duoc mé rong dé theo ddi va phan tich bat ky ang dung web

nao.

Ca Google Analytics va Countly déu c6 nhitng diém manh riéng, déu hd tro kha nang
ghi lai twong tac ctia nguoi dung truc tiép trén website. Google Analytics va Countly déu co
cac bao céo vé luu luong, cac phan tich vé hanh vi nguoi ding, bao céo theo thoi gian thuc
véi rat nhiéu thdng tin thu thap duoc tir nguoi ding. Tuy nhién, véi Google Analytics, cao
bao céo, cac thuat toan 1a do Google phat trién va thém vao cac tinh ning theo thdi gian, con
d6i vai Countly, do 1a ma ngudn ma, nén ¢ do tly bién cao hon. Chung ta hoan toan cé thé

chu dong phét trién thém céc tinh ning dé thém vao hé thong dang co.
1.2.3. Phwong phdp thu thdp log qua proxy

May chi proxy hoat dong nhu mot cong ni giira nguoi dung va Internet. Pay 1a mot
may chi trung gian giita ngudi ding cudi va trang web ho truy cap. Cac may chua proxy cung
cap cac chirc ning, bao mat va riéng tu khac nhau phu thudc vao nhu ciu caa quan tri vién

hoac chinh sach cong ty.

Thu thap log thong qua proxy dugc thuc hién ¢ may chu trung gian. Phuong phap nay
c6 thé thu thap duoc cac yéu cau duyét web tir phia may khach. Tuy nhién, cac hanh vi cua
ngudi diing nhu nhap chudt, hay cuon chudt thi van khong thu thap duoc. Hiéu suat ctia proxy
phu thudc nhiéu vao kha ning du doan chinh xac cac yéu cau duyét web cia nguoi ding trong
tuong lai. Phan tich log truy cap qua proxy chu yéu nham gidp cai thién hiéu suat cua proxy
dé giam gia thanh chi phi Internet trong noi bo cua cong ty, to chac. Hinh 1.4 cho thy cach

hoat dong ctia phuong phap thu thap log thong qua proxy.
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Hinh 1.4: M6 hinh thu thap log qua proxy

Trong c4c giai phap trén, dé thuc hién khai pha dit liéu hanh vi nguoi dung trang web
thi giai phap thu thap log phia may khach 1a phi hop nhat véi nhiéu tiéu chi nhu dit liéu c6

tinh thuc té cao, chi phi trién khai thap hon so véi cac giai phap con lai.
1.3. Phwong phap phan tich log

C6 nhiéu phuong phéap phén tich log truy cap khac nhau, ty vao muyc dich phan tich
c6 do phuc tap khac nhau. Vi du chi can dua ra cac thdng ké vé luot xem, gio xem thi c6 thé
st dung cac phuong phap thong ké don gian rdi sir dung cac dang bang biéu, biéu d6 dé thé
hién. Ludn vén sé tap trung vao viéc xdc dinh cdc nhém ngwoi diing c6 nhu cau thdng tin
twong tw nhau. Viéc xac dinh nhom nguoi dung duoc thuc hién bang phuong phap phan cum

- mot phuong phap hoc may khéng giam sat.
1.3.1. Gigi thigu hoc khéng gidm séat

Hoc khong gidm sat (Unsupervised Learning) 1a mot nhom thuat toan hoc may duoc
phan chia bang phuong thirc hoc. Trong thuat toan nay, ching ta khdng biét duoc két qua dau
ra hay nhdn ma chi c6 dir liéu dau vao. Thuat toan hoc khéng giam sét s& dwa vao ciu tric
cua dit liéu dé thuc hién mot cong viéc nao dé, vi du nhu phan cum (clustering) hoic giam sé

chiéu cua dit liéu (dimension reduction) dé thuan tién trong viéc luu trit va tinh toan.
Céc bai toan hoc khdng giam sat dugc chia thanh hai loai:

- Phan cum (clustering)



7
- Hoc luat két hop (association rule mining
1.3.2. Mgt sé kyj thudt phan cum diz liéu

Ta c6 thé khéi quat hoa khai niém Phan cum dir liéu: Phan cum dit liéu 12 mot ky thuét
trong khai pha di liéu, nham tim kiém, phat hién cac cum, cac mau dit liéu tu nhién, tiém an,
quan trong trong tap dit liéu Ion tir d6 cung cap thdng tin, tri thic hitu ich cho viéc ra quyét
dinh.

Nhu vay, phan cum dir liéu 12 qua trinh phan chia dit liéu ban dau thanh cac cum di
liéu sao cho c&c phan tir trong cum twong tu nhau véi nhau va cac phan tir trong cac cum khac
nhau s& khong twong tu Vi nhau. S6 cac cum dit liéu duoc phan cé thé duoc xac dinh trudce

theo kinh nghiém hoic c6 thé duoc tu dong xac dinh cia phuong phap phan cum.

Trong hoc may, Phan cum dit liéu duogc coi la thuat toan hoc khdng giam sat, mot sé
k§ thuat phan cum pho bién thuong duoc sir dung 1a: phan cum phan hoach, phan cum phén

cap va phan cum theo mat do.
1.3.2.1. Phan cum phan hoach
Gidi thiéu vé phan cum phan hoach
1.3.2.2. Phan cum theo mat do
Gidi thiéu vé phan cum theo mat do
1.3.2.3.  Phan cum phan cap
Gidi thiéu vé phan cum phan cap, 4p dung phan cum phan cap trong phan tich log.

1.4. Két luan chwong
Chuong 1 di trinh bay vé khai niém log truy cip, bai toan thu thap va phan tich log
truy cap. Chuong ciing gidi thiéu vé tong quan vé cac giai phap thu thap log va ki thuat phan

tich log bing phuong phap hoc khéng giam sét.
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CHUONG 2 - CAC KY THUAT PHAN TIiCH
LOG TRUY NHAP

2.1. Xay dwng cbng cu thu thap log

Ngay nay, cac cdng cu phén tich website duoc cai tién khong ngirng. N6 hd trg cho
ngudi quan tri website cé thé nam duoc cac s6 liéu thong ké, phan tich vé website cua minh.
Mét s6 céng cu con dya vao cookies, thong tin cua trinh duyét, két hop véi kho dir liéu khong
16 cia ho dé xac dinh d6 tudi, gigi tinh, s¢ thich ciia ngudi ding dé dua ra cac phan tich
chuyén sau nham tdi uu vé lgi nhuan ban hang cho céac trang thuong mai dién tir.

Trong chuong 1, ta da xem xét cac ddc diém cua cac giai phap thu thap log. Trong cac
giai phap, thu thap log phia may khach c6 nhiéu wu diém phu hop cho viéc thu thap log truy

cap phuc vu cho qué trinh khai pha dir liéu phan cum nguoi dung.

Méy chi web
Véu Cu
Y Phan hii
AN
|
: o
; —
g o
Ngudi ding 2 3
= {
h J
M3 nhung Geri hanh vi
Javascript

Hinh 2.1: So' @6 md ta hoat déng hé théng thu thap log
Hinh 2.1 mé tai qué trinh hoat dong cia mét hé thdng thu thap log hoan chinh khi
nguoi dung truy cap vao website.

Nhu vay, Can phai cai dat thém phan mém trén may chu thu thap log, phan mém nay
c6 kha ning sinh ra ma nhung Javascript dé tich hop vao may chi web hién cé. Qua khao sat
mot s6 phan mém hd trg thu thap log phia may khach, Countly 13 mét chuwong trinh ma ngudn
mé duoc xay dung trén ngdn ngit NodeJS vai nhiéu tinh nang ndi bat. Tuy nhién cong cu nay
duoc xay dung dé phan tich, thong ké cac dit liéu duyét web co ban cia nguoi dung. Do d6

dir liéu log khong duoc luu lai ma chi phuc vu cho viéc tinh toan, thdng ké theo ting giai
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doan. Dé c6 thé thu thap mét s6 lwong ban ghi du dung cho thuét toan khai pha dix liéu, can

phai phat trién thém ma ngudn caa Countly.

Ban dau, Countly chi luu lai 1000 ban ghi log truy cap website gan nhat cho mdi
website dugc theo doi trén Countly. Do giéi han luu trit, khéng thé luu toan bo dir liéu log
truy cap, d6i véi cac trang web c6 sé luong truy cap 16n sé luong ban ghi cd thé ting rat nhanh
dan dén viéc qua tai va lam Countly ngirng hoat dong. Sé luong ban ghi luu lai can dugc tinh
ton, can d6i phu hop véi cau hinh cia may cha hoic thiét 1ap sao luu sang may cha khac dé

dam bao hoat dong cia may chu thu thap di liéu.
2.2.  Xay dung d6 thj twong tu

Sau khi thu thap log, trén dit liéu thong ké c6 danh sach cac ngudi dung da truy cap
website. Tap hop nguoi dung nay duoc coi 1a mot nhoém ngudi dung 16n. Mdi ngudi ding déu
c6 cac mdi quan tam, sé thich khac nhau. Tuy nhién s& c6 nhiéu nguoi ding lai c6 s¢ thich,
mdi quan tim twong ddng nhau. Viéc danh gia so thich, mbi quan tdm cua ngudi ding trén
mat tap hop nguoi ding ¢ nhiéu diém khéc nhau 1a rat kho khin. Mudn tim hiéu duoc méi
quan tdm cua nguoi dung vai website, ta phai chia nhém ngudi dung 16n nay thanh cac nhém
ngudi dung nho hon, mdi thanh vién cua mot nhom ngudi dung s& ¢ cac so thich tuong ty

véi nhau trong cting nhém, va mdi nhém khac nhau s& ¢ cac méi quan tam khac nhau.

Trong pham vi luan vin, hai nguoi dung dugc coi 1a ¢6 so thich gidng nhau néu cing
xem céc thong tin giéng nhau. Thong tin dugc xac dinh & cac muc khéac nhau. Cu thé, hai
ngudi dung duoc coi 13 twong tu néu:

a. Cung xem nhitng trang Web giéng nhau

b. Cung xem nhitng trang Web thudc thé loai giéng nhau

c. Cung xem nhitng trang Web vé céc cha dé giéng nhau

Sau khi xac dinh duoc d6 tuong tu gitra ting doi ngudi ding, c¢d thé sir dung ky thuat
phan cum dé xac dinh cic nhom ngudi dung cing sé thich. Phan cum dit liéu 1a mot phuong
phap hoc may khong giam sat da dwoc gidi thiéu & chuong 2. Hinh 2.2 minh hoa cho qua

trinh phan cum nguoi dung.
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Hinh 2.2: Hinh minh hoa phan cum ngwoi dung

Di liéu log thu thap duoc luu trit dudi dang cac ban ghi, mdi ban ghi thé hién thao tac
ghé tham mot trang web cua nguoi dung hoac hanh vi cua nguoi dung trén trang web nhu
cudn trang web, click vao cac duong dan, hinh anh, ... Phan cum ngudi dung 1a qué trinh xac
dinh cac nhom nguoi dung c6 diém gidng nhau, vi vay can biéu dién dir liéu dudi dang do thi
thé hién su twong tu gitra ngudi dung trong hé thdng (goi tit 1a do thi twong tu). Do d6 can
phai xir ly dir liéu ban ghi tuan tu nay dé chuyén dir liéu sang dang do thi. Hinh 2.4 cho thay
vi du vé mot d6 thi don gian thé hién mdi tuong tu cia ngudi ding. Binh cua db thi dai dién

cho nguoi dung, canh giira hai dinh thé hién do tuong ty giita hai nguoi ding.

Hinh 2.3: D6 thi vé hwéng thé hién dd twong tw ciha nguoi dung

Quaé trinh nay xay dung d6 thi tuong tr gdm cac budc: Loai bé cac ban ghi du thira,

Xéc dinh chii d&& cho cac trang web, Xac dinh do tuong tu ciia ngudi ding.
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2.2.1. Loai bé cac bdn ghi dw thira
Dua vao dic diém noi dung trang web, céc dit liéu can thiét dé loai bo cac dix liéu can
thiét giap tiét kiém thoi gian xu ly.
2.2.2. Xdc dinh cac chuyén muc, chi dé

Dé phan tich, danh gia dwoc két qua phan cum, cin xac dinh duoc chuyén muc, thé
loai cua cac trang web. Vi du, nhom céc trang web vé tin tic thé thao, chinh tri, ... Mot sb
website c6 hé thong chuyén muc dugc xac dinh san, mot s6 website kndng phan cac trang

web vao cac chuy&n muc cé dinh trudc.

Péi vai nhitng trang web khong duoc chia cac chuyén muc cé dinh, ta ¢é thé sir dung

thuat toan LDA (Latent Dirichlet Allocation) dé xac dinh cac chu dé cho mdi trang web.
2.2.3. Xdc dinh do twong tw Ciia ngwoi dung

C6 thé c6 nhiéu cach xac dinh d6 twong tu gitra hai nguoi dung. Vi du: C6 thé dya vao
chudi céc sy kién tuong tac ctia ngudi ding, hoic dwa vao sb luot ghé thim cling mot trang
web gitta hai ngudi ding. Trong luan vin nay str dung s6 luot ghé thim cing mot trang web

dé 1am co so xac dinh d6 tuong tu gitra hai nguoi dung.

Sau khi d3 chuan hoéa dix liéu cac ban ghi va chuan bj cac dix liéu can thiét, ta biéu dién

dir liéu nay dudi dang db thi twong tu.
Po thi theo trang web: Trong s6 ctia db thi 1a gia tri simpage visit(Up, Ug).
Do thi theo trang chuyén muc: Trong s6 cua do thi 1a gid tri simcage visit(Up, Ug).

Po thi theo trang chia dé: Trong so ctia d thi 1a gia tri Simopic visit(Up, Ug).

U1

lljlﬂ, @ Ou

uz2

o . I Us

u3

Hinh 2.4: Vi du vé dé thi twong tw ciia nguoi ding
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2.3.  Phén cum ngwoi dung
Sau khi xac dinh dugc do twong tu cia ngudi dung, xay dung dugce dd thi mdi quan
tam tuong ddng cua ngudi dung, budc tiép theo 1a phan cum ngudi dung c6 cuing méi quan

tdm bang cach phan cum cac do thi trong tu.

Phuong phép phan cum nay xac dinh mdi quan tdm cua ngudi ding tir dit liéu hanh vi
duyét web cia nguoi dung. Phuong phap nay s€ phan cum nguoi dung thanh cac nhém nguoi
ding c6 cung mdi quan tam, s thich bing cach phan cum db thi twong tu, trong d6 cac dinh
1a nguoi ding va cac canh thé hién su twong ddng trong hanh vi duyét web gitra hai ngudi

dung da dugc xay dung & phan trén.

2.4. Xac dinh y nghia cac cum ngwoi dung
S¢ thich ctiia ngudi ding co thé dugc suy ra y nghia tir cAc cum trong ting loai do thi

tuong ty.

Pé thij theo chuy@n muc: Di véi mdi cum, s luong ngudi dung truy cap tieng chuyén
muc dugc tinh toan. Sau d6, chon cac chuyén muc N dau tién, c6 s6 lugng ngudi ding truy
cap 16n nhat cho mdi cum. Tén cua cac chuyén muc N¢ nay dai dién cho mdi quan tam cua

nguoi dung cua cum.

Do thi theo chi dé: Di véi mdi cum, s6 lwong ngudi ding truy cap ting cha dé duoc
tinh toan. Theo mo hinh LDA, mdi chu d¢é 1a sy két hop cuia céc tir khda va mdi tir khoa dong
g6p mot trong sé nhét dinh cho chu dé. Ta chon K tir khda cho mdi chii dé. Sau d6, chung ta
chon Nt cac chu dé phd bién nhat cd sb lugng ngudi dung truy cap 16n nhat cho mdi cum. Sy
két hop cua cac tir khda tir cac chu dé duoc chon Ninay cd thé déng vai tro giai thich cho méi

quan tdm cua nguoi dung.

Po thi theo trang web: Ddi vi mdi cum trong db thi trang, chiing ta xac dinh nhom
trang ma nguoi dung da truy cap va sb luong ngudi ding truy cap vao nhdm nay. Khéng thé
kham pha méi quan tam ciia nguoi dung trong mdi cum bang cach suy luan truc tiép tir tap
hop céc trang. Tuy nhién, cdng viéc nay cé thé duoc thuc hién thong qua tap hop cac chuyén
muc hozc chu dé caa trang. Mot trang web c6 thé dugc thém vao mét hozc nhiéu chuyén muc.
Va biang cach sir dung mo hinh chu dé duwa trén LDA, ching ta c6 thé phan loai tiéu dé cua
mét trang thanh mot chu dé cu thé. Sau khi xac dinh bo chuy@n muc hodc bo chu dé va sé
luong ngudi ding duoc truy cap qua cac trang, ching ta c6 thé phan tich va hiéu so thich cua

ngudi ding cua cum, twong tu nhu cac trudng hop do thi chuyén muc va db thi theo chu dé.
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Céc chi tiét vé phuong phap phan tich mdi quan tdm ngudi dung duge dé xuat nhu
thuat toan cu thé dudi day.

Algorithm User_Interest_Analysis

Input: dataset /Tap di liéu da qua tién xir ly
Output: None
Procedure User_interest_analysis(dataset)

1. set of titles «— Trich xuat tap cac tiéu dé tir dataset;
2. user_list «— Trich xuét danh sach nguoi dung tir dataset;
3. LDA_Model « Xay dung LDA Model tur set_of _titles;
4. for each user ujand u; in user_list {
5 page_graph(Ui, Uj) = SiMpage visit(Ui,Uj); // X8y dung d6 thi twong tu theo trang
web

6. cate_graph(ui , Uj) = SiMeate visit(Ui,u;); // Xay dung do thi trong tu theo chuyén
muc

7. topic_graph(ui , Uj) = SiMtopic_visit(Ui,U;); // Xay dung db thi twong tu theo cha dé
duoc xac dinh bang LDA_Model

8. }//end for

9. Page_SubClusters«Clustering(page_graph);// Phan cum b thi thanh cac cum phan
cap

10. Cate_SubClusters<«—Clustering(cate_graph);

11. Topic_SubClusters«Clustering(topic_graph);

12. Topic_Termspage, Cate_Termspage <— Trich xuat tir khoa tir Page_SubClusters bang
cach gan tén chuyén muc va chi d& cho mdi trang web sir dung LDA_Model;

13. Termscate < Trich xuat cac chuyén muc tir Cate_SubClusters;

14. Termstopic <— Trich xuat cac chu dé tir Topic_SubClusters;

15. Hién thi Topic_Termspage, Cate_Termspage, Termscate, TerMstopic két qua phan cum;
End Procedure

2.4. Két luan chwong
Chuong 2 di trinh bay vé cach xay dung giai phap ky thuat thu tap log, phan tich log.
Chuong ciing di trinh bay cu thé vé cac budc chi tiét trong phuong phap xac dinh nhom ngudi

ding c6 diém giéng nhau va cach xac dinh méi quan tam cta nguoi dung tir cac nhom nay.
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CHUONG 3 - CAI DAT VA THU NGHIEM
3.1. Cai dat cong cu thu thap log truy cap website
3.1.1. Yéu cdu h¢ théng

Countly dugc thiét ké dé chay trén may cha Linux do d6 khong hd tro cac nén tang hé

diéu hanh khac nhu Microsoft Windows hoic MacOS. Mét s6 hé diéu hanh dugc hd trg nhu:
- Ubuntu 16.04, 18.04, 18.10 (khong bao gdm Ubuntu 19.4)
- Red Hat Enterprise Linux 6.9 tré [én (khdng bao gom RHEL 8.0)
- CentOS Linux 6.9 tro 1én

Countly ciing chi hd trg hé diéu hanh cé kién tric 64bit, yéu cau méi trudng NodelS

8.x tro 1én va MongoDB 3.6.x tro 1én

V& phan citng, Countly y&u cau may cha c6 téi thiéu 2 CPUs va it nhat 2GB RAM dé
c6 thé hoat dong. O dia cung yéu cau ti thiéu 20GB.

Trong luan van nay, cho muc dich thir nghiém, sir dung may chua ¢ cau hinh nhu sau:
- Hé diéu hanh: Ubuntu 16.04
- Phén cang: CPU: 2 Core, RAM 2GB, SSD 55GB
- MBoi trudng duoc cai dat day du theo yéu cau cua Countly
3.1.2. Cai dgt hé thong
Cai dat méi truong NodeJS 8.x
Cai dat MongoDB

Sau khi cai dat moi truong, tién hanh cai dat cong cu countly 1én may chu. Cac thong
s6 déu duoc ty dong diéu chinh phl hop véi cau hinh may chu dang cai dat théng qua chic
ning cai dit dugc cung cip bai Countly.

Budc tiép theo, dé c6 thé thu thap duoc dit liéu, can phai thém tng dung véi cac thong
tin chi tiét. Ung dung nay dé phan biét giita cac website dugc quan ly chung trong hé thong
cua Countly.

Cubi cung, can sinh md nhiing javascript, ma nhing nay dwgc nhing truc tiép 1én

website can tich hop thu thap dit liéu.
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108 | <script type="text/javascript’>
02| //some default pre init
10| var Tracker = Tracker || {};

111 Tracker.q = Tracker.q Il [1:

2 f/provide tracker initialization parameters

4 Tracker.app_key = 'c64488610999f5141baF98F7f3dfa5d2d8f01fe3";
115 | Tracker.url = "http://287.148.79.97";

7 Tracker. .push([ track_sessions']);

q
112 | Tracker.q.push(["track_pageview']);

18| Tracker.g.push(["track_clicks"]);

20| Tracker.g.push(["track_scrolls']);

21| Tracker.q.push([ *track_errors®]);

22 | Tracker.q.push(["track_links']);

23 | Tracker.qg.push(["track_forms']);

124 | Tracker.q.push(["collect_from forms']);

128 f/load tracker script asynchronously
7| (function() {

var cly = document.createElement(’script’); cly.type = "text/javascript';
cly.async = true;
flenter url of script here
cly.src = 'http://207.148.79.97/sdk/web/tracker.min.js";
cly.onload = function(){Tracker.init()};
var 5 = document.getElementsByTagMame (' script')[@]; s.parentNode.insertBefore(cly, s);

Ty (Y.
AR1OH

135 | </script»<!-- style | dynamic --»

Hinh 3.1: M nhung tich hgp danh cho website can thu thap
3.2.  Phan tich log truy cap website

3.2.1. Tap di ligu thec nghigm

Trong pham vi luan vin nay, dé thuc nghiém xay dung hé théng thu thap log va phan
tich log truy cap, dix liéu log dugc thu thap tir cong thdng tin Hoc vién Céng nghé Buu chinh
Vién théng (PTIT). Trong tap dit liéu nay, ta thu thap tat ca cac hanh vi cua nguoi ding va

thu thap théng tin ciia cac trang web nhu chuyén muc va tiéu dé.

Cdng thong tin Hoc vién Cong nghé Buu chinh Vién thong 1a mot website duoc cau
trdc thanh nhiéu trang web con, mdi trang web con thuéc mot hodc nhiéu chuyén muyc. C6
tong sé trén 20 chuy@n muc riéng biét, phd bién nhu: Thong bao sinh vién, Tin tirc, Dao tao

quéc té, ...

Dix liéu sir dung dé phan tich trong luan van duoc thu thap trong 3 thang (tir 01/04/2019
—30/06/2019) véi khoang 150,000 ban ghi log twrong tac cua nguoi dung. Cac théng tin thu
thap dugc bao gom chi tiét vé cac hoat dong ciia ngudi ding nhu xem trang, click, tim kiém,

noi dung cua céc trang web (bao gom tiéu dé va ndi dung).

C4c tac vu tién xt ly bao gdm nhan dang chuy&n muc, uéc tinh thai gian trong khoang
thoi gian ngudi dung danh cho mot trang web va lam sach dir liéu. Chuy&n muc cia mot bai
dang trong mot trang web dé dang dugc xac dinh bgi truong 1D chuyén muc nhung doi khi
khong c6 chuyén muc trong trang web. Dé cai thién chat luong dir liéu, ta x6a cac dit lidu
khong lién quan khéng c6 chuy&n muc hoic rat hiém khi nguoi dung truy cap. Trong khoang

thoi gian nguoi ding danh cho mét trang web, ta tinh toan dua trén thoi gian cua hai yéu cau
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web lién tiép cua cing mot nguoi dung. Cac nghién ctru di chi ra rang 55% luot xem trang

trén internet kéo dai dudi 15 gidy. Thong thuong, nd khéng qua 180 giay.

Thuc nghiém nay ciing bo qua céc trang ¢ luot xem trang kéo dai it hon hoic bing 5
gidy vi diéu d6 cho thay rang nguoi ding khong c6 bat ky méi quan tdm nao trén cac trang
nay (T = 5). Sau khi tién xir ly, s6 luong hd so dwgc giam rat nhiéu, so véi dir liéu ban dau.
Két qua 1a bo dir liéu thir nghiém chtra 5360 nguoi ding va 19 chuyén muc. Cac md ta chi

tiét cua dir liéu nhap chudt dong trudc va sau khi tién xur 1y duoc liét ké trong bang 3.1

Bang 3.1: Tap dir liéu hanh vi duyét web tir website PTIT Portal

Giatri Bo dir liéu da loc
S6 ban ghi 63000
S6 luong ngudi dung 5360
S6 luong chuyén muc 19

Thoi gian duyét web trung binh | 12,7 gidy

S6 luong trang web 1017

Dé xac dinh cac chu dé cho cac trang web, thuc nghiém nay sir dung céng cu LDA tir
g6i Gensim (https://pypi.org/project/gensim/) . LDA duoc ap dung cho tap hop cac tiéu dé
duoc trich xuat tir tit ca cac trang web trong bo dit liéu. Hai tham sé cia LDA duoc nghién
ctru thir nghiém st dung dir liéu thuc 1a number_of_topics (s6 lwong chu dé) va eta. Trong
thuc nghiém nay, eta 13 0,01. N6 du nho dé 1am cho céc chu dé duoc cau thanh tir mot vai tir.
Dé d& dang hiéu y nghia ctia mot chu d&, mdi chi dé& duoc thé hién bang nam tir c6 thé xay ra
nhat. Va str dung tha tuc tim kiém ludi, number_of_topics 1a 50 1 gia tri tot nhat. Cac gié tri
ngUNG cpage, deate VA atopic cling duoc thir nghiém nghién ciu bang cach sir dung bo di ligu
nay. Trong thuc nghiém nay, lan luot sir dung trang web 13 apage 0,003, dtcate 0,1 VA attopic 0,03.
Bai vi bo dit liéu dugc thu thap tir mot cong web cua trudng dai hoc, n6 ¢ thé nhom nguoi
dung thanh cac nhém khac nhau nhu khéch truy cép, sinh vién trong truong dai hoc, sinh vién
bén ngoai truong dai hoc, giang vién va nhan vién khac cua trueong dai hoc. Sau do, cac nhom

ngudi ding tén ndy dugc st dung trong phan tich két qua thuc nghiém.

Véi ky vong c6 thé xac dinh duoc cac thong tin ¢ y nghia nhu sé thich cua ngudi

dung, ddi trong ngudi dung ndo quan tdm dén cac ndi dung nao trén cong thong tin. Dua trén
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cac cach tiép can khac nhau dé phan tich théng tin cia ngudi ding st dung ca dit liéu duoc

gan nhan (theo chuyén muc) va di liéu chua duoc gan nhan (theo chu dé).
3.2.2. Xac dinh sé cum di¥ li¢u

Can phai xac dinh s6 cum phd hop véi dir liéu nguoi ding hién tai. Khong phai sé cum
lac nao ciing cb dinh ma s& duogc toi wu dé phu hop theo ting giai doan. Vi du, dit liéu thu
thap duoc trong hai thang hién tai duoc chia thanh 5 cum s& 12 téi vu nhat, nhung trong 2
thang tiép theo, co thé can dugc chia thanh 7 cum méi phi hop. Chi sé Dunn (dunn index)

duoc sir dung dé danh gia két qua phan cum. Chi s6 Dunn duoc tinh nhu sau:

min. separation

max.diameter

Trong d6:  min.separation 1a khoang céch nho nhat giira cac cum khéc nhau.

max.diameter 1a khoang cach 16n nhat trong noi bo cum (gidng nhu

duong kinh).

Néu tap dir liéu chira cac cum nho gon va tach biét, duong kinh cua cac cum duoc du
kién 1a nho va khoang céch giita cac cum duoc du kién s& Ion. Do d6, chi s6 Dunn nén dugc

ti wu hoa, gia tri D cang 16n thi két qua phan cum cang téi wu.

3.2.3. Két qud thuc nghiém.

Poi voi do thi theo chuyén muc, Do mot sb trang web khong duoc chia vao chuyén
muc nao hoic c6 nhitng chuy@n muc tap trung qué nhiéu trang web duoc loai bo, chi con 1857
ngudi ding trong cum ban dau. Sau khi thir nghiém sé chia s6 cum ban dau tir 3 d&én 10 cum,

chi s6 Dunn t6i wu nhat khi chia thanh 5 cum.

1857 ngudi dung ban dau trong bo dit liéu dwgc phan thanh 5 cum riéng biét. Trong sb
cac cum nay, hai cum hang dau vé kich thudc chtra hon 600 thanh vién. 3 cum khac bi bo qua
vi qué nho. Cum dau tién c6 3 cum phu quan trong khac nhau va cum tht hai chi ¢6 2 cum
phu quan trong. Duya trén céc két qua phan cum theo phan cap duoc hién thj trong Bang 3.2

va Bang 3.3, c¢6 thé d& dang chia ngudi ding thanh 2 nhém sé thich.
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Cum #1: Tin tirc, Théng bdo, Théng tin tét
nghiép, Do tao quéc té,...

D6 tugng: khéch truy cdp, hoc sinh trung
hoc phéd théng, gidng vién hodc nhan
vién, sinh vién trong truding hodc méi tét
nghiép

Cym #2: Théng bdo sinh vién, théng tin
tuyén dung, tin tic

BD6i trgng: sinh vién dang hoc trong
trudng, sinh vién tim ki€m co hdi viéc

Hinh 3.2: Két qua phan loai nguwoi ding theo chuyén muc

Nhom déu tién quan tam dén Tin tic tir truong dai hoc, thong tin tot nghiép va dao tao
qudc té. Nhom tha hai quan tam dén Thong béo sinh vién, Viéc 1am nhung khong quan tim
dén Tin tic tir trudng dai hoc. C6 thé phan doan rang ngudi ding trong nhom dau tién co thé
la khéch truy cap, giang vién hoic nhan vién khac trong truong dai hoc mudn xem tin tac.
Mt s6 1a hoc sinh trung hoc muén xem thdng tin nhap hoc va phan con lai Ia sinh vién trong
truong dai hoc da tot nghiép hoic sinh vién xuat sic dang tim kiém dao tao qudc té. Nguoi
ding trong nhém tht hai ¢6 thé 1a sinh vién binh thudng dang hoc dai hoc. Nhitng sinh vién
nay khong quan tdm dén tin tic chung tir trudng dai hoc ma chi quan tm dén thong tin lién
quan dén sinh vién. Phan con lai 14 nhitng sinh vién muén tim viéc thuc tap hoic cong viéc.

Hinh 3.5 cho thay két qua phan loai nguoi ding.

Bang 3.2: Két qua phan cum cép 1 dé thi theo chuyén muc

Cum cip C&c chuyén muc

1

Tin tic; Thdng béo; Thong tin tot nghiép, Thong bao van bang;
Cluster 1 | 1250 o ) n . n
Viéc lam cho giang vién; Trao doi sinh vién

Cluster 2 | 622 Théng béo cho sinh vién; Thong tin tuyén dung; Tin tic
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Bang 3.3: Két qua phan cum cép 2 dé thi theo chuyén muc

Cum cap S6 nguoi ] A
Cum cha . Cac chuyén muc
2 dung
Sub )
810 Tin tuc
cluster 1
Sub L4 Thong tin tot nghiép; Thong bao vin bang; Viéc
cluster 2 lam cho giang vién
Cluster 1
Sub )
127 Thoéng béo; Tin tuc
cluster 3
Sub . ) L X
33 Trao d6i sinh vién; Pao tao quoc té
cluster 4
Sub ) ) )
527 Thoéng bao cho sinh vién; Tin tac
cluster 5
Cluster 2 q
Sub - Thong tin tuyén dung; Thong bao sinh vién; Co
cluster 6 hoi viéc lam

Phan tich cho thdy mot bo phan ngudi dung khéng quan tim dén tin tic chung chung
ma chi quan tdm dén tin tac lién quan dén nhiém vu hoc tap va thi cir. Mot ly do c6 thé 1a
khong c6 nhiéu tin tic. Trong vong mot thang, sé luong bai viét méi truy cap 1a khoang 1.000.
Pay 1a mot thong tin c6 gia tri cho cac quan tri vién cong thong tin web va cac nha lanh dao

truong dai hoc dé gidp cai thién trang web bang cach cung cap nhiéu théng tin hitu ich hon.

Do thi theo chi dé, Ap dung thuat todn phan cum vao do thi chu dé bang dit liéu tiéu
dé va noi dung cua cac trang, nguoi dung duoc phan thanh 8 cum. Do két qua twong tu cho
ca hai dd thi chu d&, chi c6 két qua trén db thi theo chu dé duya trén tiéu dé duoc trinh bay &

day.
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Bang 3.4: Két qua phan cum cép 1 dé thi theo chi dé

Cum cap | S6 nguoi .
: Chi ad
1 dung
Cluster 1 | 1415 | (Théng bao, két qua, viéc lam, diém chuan, chat luong)
(Cong nghé, chinh quy, bang tét nghiép, ké hoach),
Cluster 2 | 1097 | (Khoa, bo mdn, co s& ha tang, hd trg, hoat dong), (Pai hoc, sinh
vién, an toan, mé hinh, giang vién)
(Céng nghé, buu chinh, sinh vién, ngay hoéi, khen thudéng), (Hoc
Cluster 3| 1082 | bong, chwong trinh, thyc tap, cdng nghé, sach), (Quyét dinh, can
bo, théng béo, bo nhiém, quy dinh)
Bang 3.5: Két qua phan cum cép 2 dé thi theo chia dé
Cumcap | Cum | S6 nguoi .
\ Chi dé
2 cha dung
. g6 (Cong nghé, chinh quy, bang tot nghiép, ké hoach):
(Khoa, bo mdn, co so ha tang, hd trg, hoat dong)
Cluster 2 (PTIT, sinh vién, an toan, mé hinh); (Khoa hoc, hoi
2 293 nghi, viéc lam, nghién ctru, giang vién); (Cong nghé,
chinh quy, bang tét nghiép, ké hoach)
(Cbng nghé¢, buu chinh, sinh vién, ngay hoéi, khen
; L037 thuang); (Hoc bong, chuong trinh, thuc tap, cong nghé,
Cluster 3 sach), (Quyét dinh, can bo, thong bao, bo nhiem, quy
dinh)
4 45 (Buu chinh, théng tin, théng béo, giao duc, viéc lam)

Bang 3.4 cho thay 3 cum cap 1, ¢ hon 1.000 ngudi dung. Chi c6 mét chi dé trong
cum 1. Cum 2 va 3 ¢6 nhiéu hon ba chu dé. Ca cum 2 va cum 3 dwoc phan cum thanh nhiéu
hon hai cum phu nhung trong phan két qua nay chi giir lai 2 cum phu quan trong nhét cho sy
ngin gon (xem Bang 3.5). Dua trén céc két qua phan cum theo phan cép duoc hién thi trong

Bang 3.4 va Bang 3.5, c6 thé dé& dang chia ngudi ding thanh 3 nhém quan tdm 16n. Nhém
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dau tién - nhom 16n nhat quan tim dén Théng bao vé mot sé két qua diém chuan. Nguoi dung
trong nhom nay thuong 1a sinh vién. Két qua nay tuong tu véi két qua khi phan tich d6 thi
chuy&n muc. Nhém thi hai c6 xu huéng thong tin cua trudong dai hoc hoic tin tic. Mot s6
luong 16n nguoi dung trong nhém nay quan tim dén nhitng thi lién quan dén chimng chi / van
bang (nhém con 1 trong Bang 3.5) va cac hoat dong trong truong dai hoc. Ho 1a nhing sinh
vién hoc xong va dang chd tét nghiép. Phan con lai chii y dén thong tin cua nghién cau, hoi
nghi va trudng dai hoc. Nhom nguoi diing trong cum 3 quan tdm nhat dén viéc khen thuong
sinh vién cho mot sb cudc thi va thdng tin thuc tap ciing nhu hoc bong. Ho phai la nhitng hoc
sinh gioi, thich nhitng thir thach trong céac cudc thi caa truong dai hoc. Trén thuc té, trong thoi
gian nay, rat nhiéu sinh vién trong trudng dai hoc tham dy cac cudc thi lap trinh do truong
dai hoc va Samsung to chirc. Mot sb trong s6 ho c6 thé 1a sinh vién nam thir ba hodc nim th
tu dang tim kiém thong tin vé chuong trinh thuc tap hoac hoc bong tir cac cong ty. Co thé
nhan ra rang rat it ngudi ding / sinh vién trong nhém nay quan tam vé tin tac tir trudng dai
hoc. Nhitng phét hién nay kha giong vai két qua da nhan duoc tir phan tich do thi chuyén

muc, nhung khong c6 tén chuyén muc.

Pé thi theo trang web. Ap dung thuat toan phan cum phan cép vao d6 thi theo trang
web, ngudi dung duoc phan thanh 7 cum. Sau d6, ddi voi mdi trang web, anh Xa tGi chuyén
muc va chu dé tuong tng. Bang 3.6 md ta ba cum trén cing trong két qua phan cum sau khi
gan tén chuyén muc. T két qua, chi biét rang mot s6 lwong 16n ngudi ding quan tam dén Tin
tire, sau d6 13 Thong bao cho sinh vién, Thong bao khéac va tin tirc Sinh vién. T4t ca cac cum
md ta thdng tin kha giéng nhau. Két qua turong tu khi gan chu dé cho cac trang web theo cum.
Ly do Ia nhiéu trang web trong cac cum khéc nhau thudc vé cing thé loai hoic cha dé. Khi
gan chuy@n muc va chu dé cho trang, cac chuy@n muc va chu dé twong tir s& xuat hién trong

cac trang web khéac nhau. N6 dan dén cac cum khac nhau c6 thong tin tuong tu.

Bing 3.6: Két qua phan cum dé thi theo trang web

Cum | S6 ngwoi dung C4c chuyén muc
Cluster 1 5096 Tin tic, Thong béo sinh vién, Thong bao, Tin tirc sinh vién
Cluster 2 184 Tin tac, Théng bao sinh vién, Théng béao, Tin tuc sinh vién
Cluster 3 120 Tin tic, Thong b&o, Thong béo sinh vién
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3.2.4. Xay dung giao di¢n cong cu phan tich log truy cdp

= 1] PTIT Portal a 2 &
[113) Countly O |

CLUSTERING ]

DATE = TOTAL VISITORS NEW VISITORS RETURNING VISITORS

524

Hinh 3.3: Giao dién cdng cu phén tich log truy cap website

Véi quy trinh thu thap va xi ly log trong thuc nghiém nay, dé thuan loi cho qua trinh
phan tich log truy cap website va danh gia y nghia ctia két qua phan tich. Do qué trinh phan
cum dir liéu nay ton nhiéu thoi gian dé xtr ly thy thudc vao sé lwong ban ghi dir liéu nén céc
tac vu s& duogc thuc hién & nén, quan trj vién s& xem cac két qua sau khi qua trinh phan tich

hoan tat.

3.4. Két luan chuong

Chuong 3 di trinh bay vé qua trinh thuc nghiém két qua tir dit liéu thuc té ap dung ky
thuat da dé xuat ¢ chuong 2 dé dwa ra két qua phan cum nguoi dung. Két qua phan tich trén
da phat hién ra mot s6 méi quan tam cua nguoi dung. Nhiing két qua nay c6 thé cung cap hd
trg ddng ké cho quan tri vién website dé toi wu hoa cau trdc cua trang web va cai thién céac

chién lugc dé xuat trang web.
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KET LUAN VA KIEN NGHI
Luén vin nay tap trung nghién ciru vé khai pha st dung web, log truy cap, cac k thuat
thu thap log truy cap website, cac ky thuat xir Iy va phan tich log. Cu thé luan vin da dat duoc

cac két qua sau:

= Nghién ctu cac khéi niém vé khai pha di liéu, khai pha st dung web, tim hiéu vé
qua trinh khai pha st dung web, tong quan vé cac nghién ciu hién nay vé khai pha
da liéu.

= Nghién cau cac ki thuat thu thap log dé biét duoc tinh trang hoat dong cua cac may
chu dich vy, ndm bat hanh vi ngudi ding, gilp cai thién cac hé théng thu thap log
hién cé.

= Nghién ciu vé hoc khong giam sat va cac ki thuat phan cum dir liéu dé co thé ap
dung k¥ thuat xur ly log va phan tich log truy cap website.

= Pua ra mo hinh thir nghiém véi day du cac budc thu thap, chuan hoa, xt ly va phan

tich log, cd thé trién khai sir dung trong thuc té.
Luén vin co6 thé phat trién tiép theo hudng nhu sau:

Tiép tuc thir nghiém vai dit liéu log mot s6 cong thong tin dién tir khac. Xay dung hé
thdng phan tich log truy cap website hoan thién, dwa ra cac bao cdo truc quan, xay dung c4c
hé thong goi ¥ thay ddi ndi dung, cau triic website tich hop truc tiép vao trang quan tri website
cho cac quan tri vién, ... Nghién ctu tng dung viéc xir Iy va phan tich log vao nhiéu linh vuc

khac nhau.



