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LOTI CAM POAN
Téi xin cam doan ddy 14 cong trinh nghién cru cua riéng toi, két qua dat duoc
trong luan vin 1a san pham cua riéng ca nhan, khong sao chép lai cia nguoi khac.
Trong toan bd ndi dung cua luan vin, nhirg didu duoc trinh bay hoic 1a cia c& nhan
hoic 1a dugc tong hop tir nhiéu ngudn tai liéu. Tat ca cac tai lieu tham khao déu c6
XUat xr rd rang va duoc trich dan hop phap. Céc s6 liéu, két qua néu trong luan van

la trung thue va chua timg duoc ai cong bo trong bat ky cong trinh nao khéc.

TA&c gia luan van

Nguyén Vin Tién



LOI CAM ON

Em xin giri 101 cam on t6i thay huéng dan GS. TS. Tir Minh Phuong, thay da
tan tinh huéng dan khoa hoc va gitup d3, chinh sira va chi bao em trong suét qua trinh

nghién ciru va hoan thanh luan van.

Em ciing Xin chan thanh cam on céc thay cd tai Hoc vién Céng nghé Buu chinh
Vién thong, dic biét cac thay cd khoa Cong nghé théng tin, da tan tinh day dd, giup
dd va tao moi diéu kién tét nhat cho em trong sudt quang thoi gian em theo hoc tai

hoc vién, dé em c6 thé hoan thanh dugc luan vin nay.

Mic du di ¢ ging hoan thanh luan van nhung chic chin s& khdng tranh khoi
nhitng sai s6t, em kinh mong nhan dugc su théng cam va gop y cua cac thay co va
cac ban.

Luan van nay duoc hd trg boi Bo Khoa hoc Cong nghé, thong qua dé tai ma
s6 KC.01.23/16-20.

Em xin trén trong cam on.
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MO PAU

Hién nay, s lugng website trén toan cau la rat 16n, 18n toi 1,24 ti website (tinh
dén nam 2018), va sé lugng website phat trién thém hang nghin mdi ngay. Di liéu
truy cap céc trang web véi s6 lugng nguoi dung khong 16 chira rat nhiéu thong tin.
Céac may chu luu trlr website da c6 giai phap ghi log truy cap website. Log truy cap
website 12 mot bang ghi nhat ky truy cap tir tit ca ngudi ding tuong tac voi website.
Théng thudng, viéc ghi nhat ky website tai phia may cha nham muc dich phan tich,
danh gia luu luong truy cap website dé kiém soat hiéu ning cua hé thong, chdng xam
nhap bat thuong phuc vu bao mat may chu web.

Trong thuc té, véi cac ky thuat tién tién hién nay, log truy cap website duoc
ng dung nhiéu hon, cac k¥ thuat xir Iy va phan tich log dugc tdi wu nham phuc vu
cho cac cdng viéc nang cao trai nghiém nguoi dung. Thay vi ghi lai nhat ky cac hoat
dong cua may chu, cong viéc nay lai ghi cac hanh vi ctia nguoi dung, trén co s& Cac
hanh vi nay, cac cong cu phan tich c6 thé kham phé ra thdi quen, sé thich cua nguoi
ding hoac phat hién nhitng diém manh, diém yéu vé noi dung, dinh dang trang web.
Tur nhitng kham phé d6 dua ra nhimg dé xuat thay doi website dé cai thién trai nghiém
cho ngudi ding website. Luan vin nay s& tap trung vao viéc phat trién giai phap thu
thap va phan tich log truy cap website dé nang cao trai nghiém ngudi ding.

Cu thé, luan van tap trung vao hai van dé chinh: 1) nghién ctru phét trién giai
phép ghi lai trong tac ctia nguoi dung véi ndi dung trén website nhu mé trang, click
vao duong link trén trang, click vao nat trén trang web v.v. ; 2) xac dinh cac nhém
ngudi dung c6 nhu cau théng tin twong tw nhau dua trén log twong tac ghi lai & noi
dung 1. Thong tin vé nhom ngudi dung duoc hién thi tryc quan va co thé sir dung dé
phan tich vé ddi twong sir dung website, tir d6 cai thién cau tric va noi dung website.
Hai van dé nghién ctru trong luan vin 1a hai bai toan riéng cua phan tich dit liéu Web
(Web data mining) noi chung.

Mot van dé dat ra véi ki thuat xay dung hé théng website phan tan, may cha
website duoc dit & nhiéu noi khac nhau, viéc ghi log phia may chu gip nhiéu van dé

kho khin trong viéc tong hop dé xir Iy va phan tich dix liéu. Ngoai ra ngay nay vai sy



gia ting thiét bi di dong, su phét trién cua cac trinh duyét may tinh. Nhiéu thao tac
véi website duoc thuc hién & may khach (nhap chuén, cuén man hinh, ...) 1a nhitng
thong tin c6 nhiéu gi4 tri lai khong ghi dwgc log may chi. Théng tin ghi duoc chinh
X&c vé hanh vi nguoi dung 6 gié trj rat 16n dén viéc phan tich, danh gia sy hoan thién
ctuia website nham nang cao trai nghiém cua ngudi dung voi website. Viéc thu thap
log truy cap ngudi dung tir phia may khach cé thé duoc luu trir tai mot hodc nhiéu
may chu doc 1ap vai website van c6 thé dap ung duoc cac yéu cau gidng nhu ghi log
& phia may chu vira ¢6 thém nhiéu thong tin hitu ich cho viéc phan tich hanh vi nguoi
dung.

Chinh vi vay, viéc dua ra mot giai phap thu thap va phén tich log website tur
phia ngudi dung 12 mot van dé vo cling quan trong. Mot trong nhitng ky thuat duoc
st dung pho bién hién nay va mang lai hiéu qua cao 1a ki thuat hoc khéng giam sét.
Pé tai luan vin nay sé& tap trung vao tim hiéu ky thuat tu van nay, dua trén hanh vi
duyét website cta ngudi ding nham dua ra cac phan tich dé tu van cho ngudi quan
tri website c6 thé nam bat duoc nhu cau, xu hudng ciia nguoi ding website caa minh.
Tir d6 ngudi quan trj s& thuc hién cac thay d6i website tré nén khoa hoc hon, thi vi
hon véi nguoi dung.

Luén vin bao gdm ba chuong chinh véi ndi dung nhu sau:

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

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

- Churong 3: Thyc nghiém va két qua: Thir nghiém trién khai phuong phép thu
thap log va cai dat thuat toan dva trén k¥ thuat hoc khong giam sat trén b dir liéu thu

thap duoc.



CHUONG 1 - TONG QUAN VE LOG TRUY CAP WEBSITE

Chuong 1 gigi thiéu tong quan vé log truy cip, cac khai niém. Tim hiéu

phuong phap phan tich log truy cap bang k¥ thuét hoc khong giam st.

Hai bai toan chinh can giai quyét 1a bai toan thu thap log truy cap website (ghi
lai twong tac ctia nguoi dung vai noi dung trén website nhu mé trang, click vao duong
link trén trang, click vao nut trén trang web, ...) va bai toan phén tich log truy cap
website (xac dinh cdc nhom ngudi ding ¢6 nhu cau thong tin twong tu nhau dua trén

log twong tac ghi lai)
1.1. Bai toan thu thap va phan tich log truy cap website

Log truy cap hay nhat ky, hoic vét truy cap (goi tat 1a log) 1a mot danh séch
céc ban ghi ma mot hé thong ghi lai khi xuat hién cac yéu cau truy cap cac tai nguyén

cua hé thong.

Log truy cap website (goi tit 1a web log) chira tat ca cac y8u cau truy cap cac
tai nguyén caa mot website. C&c tai nguyén cua mot website nhu cac file anh, cac
mau dinh dang va file ma Javascript. Khi mot nguoi dung ghé thim maot trang web
dé tim mot san pham, may chu web s& tai xudng thong tin va anh cua san pham va
log truy cap sé& ghi lai cac yéu cau cta nguoi dung dén céc tai nguyén thong tin va

anh caa san pham.

Trong nhimg nim gan day, sy phat trién manh cua dit liéu 1on, cac hé thdng
phan tan phuc vu hang triéu nguoi dung. Cac hé théng Ion nhu website thuong mai
dién tir, cong thong tin dién tir mdi ngay ghi nhan hang traim ngan cho dén hang triéu
ban ghi log truy cap. Dua trén cac dit liéu da thu thap duoc, cac nha phat trién phai
tién hanh xu ly, phan tich di liéu nay dé nim bat duoc hién trang thuc té cua hé thong.
Bai toan phan tich log truy cap 1 bai toan dang dwgc nhiéu nghién ctu quan tam,
muc tiéu cta bai toan 1a giai quyét cac van dé con ton dong dugc ghi nhan (vi du cac
i, cac tinh nang khong hoat dong hoic hoat dong chua tét, ...) cua hé théng hién tai

dé cai thién va nang cao chit luong cua hé thong.



Thu thap log truy cap website la qué trinh ghi lai cac twrong tac ciia nguoi dung

vGi website, vi du nhu:

- Xem trang web

- Click vao duong dan, ndt trén trang web

- Cudn chugt trén trang web

- Dién dix liéu vao biéu mau, tim kiém, ...

Bai toan phan tich log truy cap website la mét bai toan thudc linh vuc khai pha
dix liéu co:

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

- Pau ra: Céc két qua phan tich vé hé thong lam co so dé danh gia, cai thién

chat lugng cua website.

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

lwra chon cac phuong phap phu hop.
1.2. Cac phwong phap thu thap log.

Thong thudng, ¢6 nhiéu hinh thirc thu thap log truy cap. Tuy nhién theo nhém
tac gia Jaideep Srivastava [5] va L.K. Joshila Grace [7] thu thap log website co ba
hinh thac phé bién: Thu thap log & may chu, thu thap log & may khach va thu thap
log thGng qua proxy.

1.2.1. Phwong phap thu thdp log phia may cha

Cac phan mém Web server cho phép luu lai lich sir twong tac (log tuong tac)
gitta nguoi dung véi website. Cu thé khi trinh duyét gui yéu cau cia ngudi ding vé
may chu, cac thao tac nay dugc ghi lai trong file log. Hinh 1.1 1a vi du mét doan log

nhu vay.



# | IPAddress |Userid Time MLtnoa/ URL/ Protocol SlatLSize Refeller Agent

1 (123456789 | -  [25/Api/1998:03:04:41-0500] "GET Ahiml HTTPA.0* 200 3290 - | Mozilla/3.04 (Win95, I)

2 (123456789 | - [25/Api/1998:03:05:34 -0500] "GET Bhimi HTTPA.0" 200 2050| Ahtm)l Mozilla/3 04 (Wind5, I)

3 (123456789 | -  [25/Api/1998:03:05:39 -0500] "GET Lhiml HTTPA.0" 20Q 4130| - | Mozilla/3 04 (Wind5, I)

4 (123456789 | -  [25/Api/1998:03:06:02-0500] "GET F.html HTTPA.0" 20Q 5096| Bhimjl Mozilla/3.04 (Winds, I)

5 123456789 | -  [25/Api/1998:03:06:58 -0500] "GE[T Ahtml HTTPA.0" 200 3290 - | Mozilla/d.01 (X11, 1, IRIX6.2, IP22)
6 123456789 | -  [25/Api/1998:03:07:42-0500] "GE[T B.html HTTPA.0" 200 2050( A hlrr]l Mozillar 01 (X11, 1, IRIX6.2, IP22)
7 (123456789 | - [25/Api/1998:03:07:55 -0500] "GET R.himl HTTPA.0" 200 8140 L htn‘*l Mozilla/3 04 (Wings, 1)

8 (123456789 | -  [25/Api/1998:03:09:50 -0500] "GET C.himl HTTP/.0" 200 1820| A htrdl Mozilla/d 01 (X11, I, IRIX6.2, IP22)
9 123456789 | -  [25/Apr/1998:03:10:02-0500] "GE[T O.himi HTTPA.0* 20 2270| F ntnf Mozilia/3.04 (Winds, |)

10 (123456789 | - [25/Apr/1998:03:10:45-0500] "GET J.himl HTTPA.0" 200 9430 C.ntrrll Mozilla/d 01 (X11, I, IRIX6.2, IP22)
11 (123456789 | - [25/Apr/1998:03:12:23 -0500] "GHT G.himl HTTPA.0* 209 7220 B hmll Mozilla/3.04 (Win95, )

12 (209456782 | -  [25/Api/1998:05:0522 -0500] "GET Ahtml HTTPA.0* 200 3200 - | Mozilla/3.04 (Winds, I)

13 (209456783 | -  [25/Api/1998:05:06:03 -0500] *GET D.himl HTTP/1.0" 200 1680| A hlrr]l Mozillai3.04 (Wings, |)

Hinh 1.1: Dir liéu log thu thap trén may chua

Log phia may cha web 1a mot ngudn quan trong dé thyc hién khai thac st dung
web boi vi tiing ban ghi log s& dugc luu trix lai cing nhitng théng tin vé ngudi ding
web duoc cung cap boi trinh duyét. Dir liéu dugc ghi trong nhat log may chi phan
anh viéc truy cap (co thé dong thoi) cua trang web bai nhiéu nguoi ding khéac nhau.

Nhitng tap tin log c6 thé duogc luu trit dudi dinh dang chung hoic dang mé rong.

May chu web ciing dya vao cac tién ich khac nhu tap lénh CGI dé xu ly di
liu duoc giri lai tir trinh duyét cua nguoi dung. Cac may chu web trién khai tiéu
chuan CGI phan tich URI cua tép duoc yéu cau dé xac dinh xem d6 ¢ phai 1a chuong
trinh ung dung hay khoéng. URI cho cac chuong trinh CGI ¢6 thé chira cAc gid tri tham
s6 bo sung duoc truyén cho tng dung CGI. Khi chuwong trinh CGI d4 hoan thanh viéc
thuc thi, may cha Web sé& guri dau ra cia ung dung CGI trg lai trinh duyét. Hinh 1.2

mo ta qué trinh thu thap log phia may chu.

Gidng nhu cac hé thong binh thudng, phia may chu tng dung web ciing duoc
tich hop céc cong cu dé luu lai cac tic dong trén hé théng. Thong thudng, c4c may
cha web déu duoc tich hop sin tinh ning nay. Mot s6 dugc cu hinh mic dinh, mot

s6 trudng hop quan tri vién phai tién hanh cau hinh céc théng tin can luu log truy cap.



Uu diém ctia phuong phap thu thap log phia méay chu 1a thuong di kém cac bd
cai dat may chu web, nguoi quan tri khéng can cai dat thém phan mém bén tha ba,
cling khong can thay d6i ma ngudn website ca phia backend va frontend. Tuy nhién,
cling c6 nhiéu cong cu duoc phat trién san véi nhiéu tinh nang nang cao cho viéc thu

thap log truy cap.

£ 0 N
' Thu thap log phia 2
J may chd A
___.=
Client \
| )
a—— &
Client /
Internet Web Server
J E
Log Server
_-
Client \ /

Hinh 1.2: M6 hinh thu thap log phia may chi

Tuy nhién, giai phap thu thap log phia may chu ciing c6 mot sé6 nhuoc diém.
Cong nghé web hién nay c6 nhiéu mirc d6 luu b dém & nhidu budc khéac nhau trong
moi truong web. Dit liéu bo dém c6 thé dugc luu o trinh duyét caa ngudi sir dung,
hoac mot may chu proxy trung gian. Vi du, mot trang web nguoi dung vira truy cap,
sau d6 khong 1au, nguoi dung lai tiép tuc truy cap lai trang web nay, trinh duyét c6
thé lay két qua da dugc luu trude d6 dé hién thi cho ngudi dung. Trong trudong hop
ndy, ngudi ding van xem duoc noi dung cia trang web, nhung may chu hoan toan
khong biét viéc ngudi ding dang xem trang web d6, dan dén dit lidu log ciing khong
dugc ghi lai.

C6 thé thay, céc giai phap thu thap log phia méay cha phi hop dé st dung trong
cac hé thong website, vai nhiéu vu diém vé hiéu ning, cac giai phap déu hd tro cac

bao cdo téng quan vé hiéu ning ctia may chu, theo ddi nhiing hoat dong bat thuong



cua hé thdng. Tuy nhién céc giai phap thu thap log nay khong ghi lai dugc cac tuong

t4c ctia nguoi dung vai hé thong dé giai quyét bai toan da dua ra.
1.2.2. Phwong phap thu thdp log phia may khéach

Thu thap log & phia may c6 thé duoc cai dit va bang cach sir dung cac méa hd
tro bai trinh duyét (nhu Javascripts hoic Java applets) hoic bang cach thay doi ma
nguon ¢d san cua trinh duyét(nhu Mosaic hay Mozilla) dé ting cudng kha nang thu
thap dir liéu. Viéc cai dat thu thap dir liéu log phia may khach doi hoi phai ¢6 su hop
tac tir phia nguoi dung, ho can phai bat chic ning cho phép JavaScripts hay Java
applets. That may man, ngay nay, cac trinh duyét phé bién déu hd trg Javascripts va
mac dinh dugc bat khi trinh duyét dugc cai dat, cac tinh nang chay trén cong nghé
web hién tai cling str dung rat nhiéu ma JavaScripts do d6 phan 16n ngudi st dung

déu bat tinh ning nay dé co thé trai nghiém tét nhat véi trang web.

Uu diém cua phuong phap nay giam tai duoc céng viéc phai xtr Iy cho may
cha. Thu thap log phia may khach giai quyét duoc cac van dé lién quan dén dit liu
dugc luu trén b nhé dém ¢ phia may khach hoac qua cdc may chu proxy, hanh vi
duyét web cua nguoi ding van dugc thu thap do ma ngudn Javascripts dugc thuc thi

trén chinh trinh duyét ma ngudi dung sir dung.

Thu thap log phia may khach bao gém 2 thanh phan, ma ngudn Javascripts
duogc thuc thi tai may khéch chi thuc hién céng viéc nhan biét hanh vi nguoi ding,
cd thé xu ly dix liéu thd thanh dang dit liéu da duoc tiy bién. Dang sau qué trinh nay,
van can mot may chu dé luu trit dir liéu phuc vu cho qua trinh phan tich, khai pha di
liéu sau nay. Sau khi dit liéu duoc xtr 1y so bo & may khac, m@ nhiang Javascripts sé
thuc hién qua trinh giri thdng tin vé phia may cha. May chu thu thap log nay khdng
nhét thiét phai dat cung véi may chit web. N6 ¢6 thé hoat dong doc 1ap va mot may
cha thu thap log c6 thé thu thap dit liéu log cho nhiéu trang web thudc nhiéu may chu
khéac nhau. Hinh 1.3 m6 ta cach hoat dong cta phuong phap thu thap log phia may
khach.



CAac website trén toan cau ngay cang phat trién, nhu cau thu thap log trén céc
webiste cling ngay cang gia tang, cac dich vu thu thap log cling dugc cac 6ng lon
trong lang cdng nghé chi trong phat trién. Cac cong cu thu thap log duoc xay dung
san dé dé dang trién khai, tiy vao tinh chat va tinh ning cac cong cu nay c6 thé mién

phi hoac tra phi.
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Hinh 1.3: M6 hinh thu thap log phia may khéch

Trong luan vin nay s& gisi thiéu 2 phan mém thu thap log phia may khach la
Google Analytics (do Google phét trién) va Countly (Ma ngudén mé - c6 thé tu cai
dat)

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
ngudi quan tri cac céng cu dé do luong sy thanh cdng cua trang web lién quan dén

tiép thi, tdi vu hoa nodi dung hoic thuong mai dién ti.

Google Analytics str dung két hop céc cookie va phién tam thoi dé theo doi
hanh vi truc tuyén caa khéch truy cap. Google Analytics sir dung cookie ciia bén thir
nhat dé xac dinh duy nhét tirng khéch truy cap. Bang céach truy cap trang web, khach
truy cap kich hoat JavaScript nay, théng tin cookie s& duoc chuyén dén tai khoan

Google Analytics ctia nguoi quan tri.
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Hinh 1.4: M6 hinh hoat dgng ctia Google Analytics

Quyeén riéng tu di trg thanh mot chu dé quan trong trong phan tich trang web.
La mot van dé thyc tién tot nhat, khéng nén theo ddi Thong tin nhan dang c& nhan
(Personally Identifiable Information - PII). Dudi day la tém tit nhanh vé théng tin

lién quan dén quyén riéng tu lién quan dén Google Analytics:
- Google Analytics khdng bao cdo vé thong tin nhan dang ca nhan.

- Cookie Google Analytics thu thap dir liéu nhat ky Internet tiéu chuan theo
cach an danh va Google khong chia sé¢ dir lidu nay voi bat ky bén tht ba

nao.

- Google Analytics khong theo ddi nguoi dung trén nhiéu trang web khong
lién quan.

- Quan tri vién c6 thé chon chia sé dit liéu cua minh an danh véi Google
hoic c6 thé tir chéi dich vy nay.

- Google cung cép tién ich trén trinh duyét cho phép ngudi ding hoan toan
tir chdi theo ddi Google Analytics.
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- Google ciing cung cidp mot phuong phap goi 1a An danh IP, ci phap:
_anonymousizelp(), dé x40 tron thong tin IP duoc giri toi Google. Diéu

nay ngan Google Analytics bao cdo thong tin vi tri dia ly.

Google Analytics cung cap nhiéu dit liéu vé luu lugng truy cap trang web,
nhung phén tich chinh xac vé Google Analytics c¢d thé cho quan tri biét nhiéu hon chi

don gian 1a luu lugng truy cap ma trang web dang nhéan dugc.

Quan tri vién c6 thé tim hiéu tat ca cac loai thong tin vé nhitng th nhu ngudn
Iwu lwong truy cap, vi du: trang web nao da gisi thiéu luu luong truy cap dén trang
web, kénh truyén théng x& hoi nao dang dua khach truy cap truc tiép dén trang web,

tir khoa nao duoc xép hang trén Google hay cac cong cu tim kiém khéc.

T
Email  Export ~  Shorteut <
All Users + Add Segment

i Dashboards O 100.00% Sessions \dd Segmer
41 Sh Primary Dimension: Convarsion:

Top Channals  ~ AllGeals ~  Edit Channel Grouping
® inteliig E

Top Channels Sessions Conversions
©  RealTime
® Sessions @ Goal Conversion Rate
™ Organic Search
i Aud o social 200 50.00%
 Direct
Referral
=%, Acquisition b
D = 100 ez
Overview
Al Traffi
Nou s Nov 15 Nov22 Nov 29 NovE Nov 18 Nov 22 Now 2
Acquisition Behavior Conversions
Sassions + % Now Sassions Now Users Bounce Rate Pages / Session Avg. Session Goal Convarsion Goal Goal Value
uuuuuuuu Rate Completions

B sehavior 1,099 88.30% 1,767 50.98% 159 000117 2181% 436 $0.00
E

 m b o | v zsoo:

4 1 Referral 123 1220 [ 407% [l

Hinh 1.5: Giao dién cong cu Google Analytics
Google Analytics ciing do luong céc loai luu luong khac nhau dé xac dinh loai
nao co gia tri hon, vi du nhu luu lwong truy cap cdng cu tim kiém so véi luu luong
phuong tién truyén théng xa hoi.
Google Analytics cd thé gidp toi wu hoa thi trrong, dan dén ting truong doanh

thu cho hoat @ong kinh doanh.
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v Dialy 1. Vietnam 578.427 (94,23%) 74,78%
Npdn nglr 2. EE United States 8.930 (1,45%) 79,43%
Wi tri
3. e Japan 4.695 (0,76%) 75,65%
»  Hanhvi
4. ® SouthKorea 2,682 (044%) 72,48%
» Cdéngnghé
5. [l Taiwan 2.637 (0,43%) 74.86%
*»  Thiét bi di dong
6. B Australia 2.219 (0,36%) 74,36%
»  Tuy chinh
o 7. ™ Germany 1.623 (0,26%) 75,54%
» BPo diém chudn
e e 8. [+ Canada 1.293 (0,21%) 77,88%
. 9. mm Russia 1.135 (0,18%) 68,72%
b CHUYEN BOI
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Hinh 1.6: Thong ké theo vi tri dia ly cha ngwoi dung cia Google Analytics

Google Analytics gitp ngudi quan tri dé dang hiéu cach nguoi ding trang web
va ting dung tuong tac v6i ndi dung cua trang web, vi vay quan trj vién biét nhiing gi
ma nguoi dung hoat dong trén website va nhirng gi nguoi dung khdng quan tdm. Xem
cach moi nguoi twong tac véi cac trang web va irng dung cua va vai tro cua cac kénh
khac nhau bang cach xem cac béo cdo va bang diéu khién. Nguoi quan tri trang web
tham chi c6 thé két ni cac hé théng dugc str dung dé do ludng CRM, diém béan hang
va cac diém tiép xuc khac véi khach hang dé c6 cai nhin day du hon.
1.2.2.2.  Phan mém thu thap log Countly

Countly 12 phan mém phan tich web, tng dung ngudn mé duoc viét bang
NodeJS va st dung co so dit liéu MongoDB, Countly cé thé so sanh véi Google
Analytics, mic du Countly 1a phan mém may chi ma bét ky ai ciing c6 thé cai dit va
chay trén may chu cua riéng ho, trong khi Google Analytics 1a dich vu phan mém do
Google cung cip. Ung dung nay gilp quan tri vién theo ddi va quan sat ludng luot
xem trén trang web. La mot khung phan tich web chung, Counlty c6 thé duoc mé

rong dé theo ddi va phan tich bat ky ng dung web nao.
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Hinh 1.7: Céng cu thu thap log Countly

Countly 12 mot phan mém phan tich trang web nguén mé, mién phi cho phép

nguoi quan tri xem nhitng gi nguoi dung dang lam trén trang web cuia ho.

Countly hd trg cac su kién cd thé dugc ghi vao co s dir liéu mot cach khong
d6ng bo va ghi nhat ky su kién va giao dién ngudi dung quan tri / bao céo c6 thé chay
trén cing mot may chi hoic riéng biét. Countly c6 thé chay trén nhiéu may chu web
phan tan va ghi vao co sé dir liéu tur xa.

Countly ra doi vi nhu cau vé mot khung ma ngudn mé c6 thé duoc sir dung dé
dé dang thém céc tinh ning phan tich trang web vao cac trang web va rng dung.
Countly c6 thé theo ddi va phan tich cach moi nguoi sir dung cac trang web va @ng
dung. Countly duoc cap phép theo GPL va cung cap cho cha so hitu va nha phat trién
trang web nhitng cach dé dang dé thém phan tich trang web vao trang web cuaa ho
bang cac API dya trén Javascript, NodeJS hoic REST don gian. Countly ciing hd tro
tich hop dé theo ddi cac trang web dugc tao bang cac khung quan ly noi dung phd
bién nhu WordPress va MediaWiki. Countly c6 Plugin dé xac thyc, d6i tugng truy

cap co so dir liéu, xac thuc dir liéu va vi tri dia ly.
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Hinh 1.8: Thong ké theo vi tri dia Iy ciia ngwoi dung cia Countly

Piém manh la véi Countly, nguoi quan tri c6 quyén sé hitu dir liéu caa minh.
N6 luu trix dir liéu trong co so dir liéu va ngudi quan tri quyét dinh ai s& chia sé di
liéu d6 va trong bao 1au minh mudn luu trix dit liéu d6. Noi cach khac, ngudi quan tri
tranh duoc Google hoic bat ky cong ty nao khac c6 méi quan tdm tiém ning ddi voi

hanh vi cua nguoi dung trén trang web khoi dit liéu phén tich trang web cua minh.

Quan tri vién c6 quyén kiém soét hoan toan, thiét 1ap may chu cua riéng va dir
liéu riéng. Céc dix lidu dugc thu thap va luu trit ciing ¢6 nhiéu thong tin hon so voi
Google Analytics do chinh sach riéng tu ctia Google. Tuy nhién, ddi véi ngudi moi
lam quen phan tich log truy cap trang web, diéu nay co thé 1a mot bat loi do phai tu
cai dat hé thdng, xur Iy cac 15i phat sinh. Ngoai ra Countly can cai dat trén may chi

riéng nén s& phat sinh céc chi phi vé duy tri may chu.

Ca Google Analytics va Countly déu c6 nhitng diém manh riéng, déu hd tro
kha ning ghi lai trong tac ctia nguoi dung truc tiép trén website. Google Analytics
va Countly déu c6 cac béo céo vé luu luong, cac phan tich vé hanh vi nguoi ding,
bao céo theo thoi gian thyuc véi rat nhiéu thdng tin thu thap duoc tir ngudi dung. Tuy
nhién, véi Google Analytics, c4o bao cdo, cac thuat toan 1a do Google phat trién va
thém vao céac tinh nang theo thoi gian, con dbi véi Countly, do 1a ma ngudn ma, nén
c6 do tuy bién cao hon. Chling ta hoan toan c6 thé chu dong phat trién thém cac tinh

nang dé thém vao hé thong dang co.
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1.2.3. Phwong phdp thu thdp log qua proxy

May chu proxy hoat dong nhu mét cong néi gitra nguoi dung va Internet. Pay
la mot may chu trung gian gitra ngudi dung cudi va trang web ho truy cap. Cac may
cha proxy cung cap céc chirc ning, bao mat va riéng tu khac nhau phy thudc vao nhu

cau cua quan tri vién hoac chinh sach cong ty.

Néu dang sir dung may chu proxy, luu lugng truy cap Internet s& truyén qua
may chu proxy theo dudng cua né dén dia chi ciia may chi. Sau d6, yéu cau nay sé
tré lai cling mot may chu proxy (ciing xay ra trudng hop ngoai 1 ddi véi quy tac nay)

va may chi proxy d6 s& chuyén tiép di liéu nhan duoc tir website dén ngudi ding.

Céac may chua proxy hién dai thuc hién nhiéu cong viéc hon ngoai viéc chuyén
tiép cac yéu cau web, nd con thyc hién bao mat dit liéu va ting hiéu suat mang. Céc
may chu proxy hoat dong nhu tudng lira va bo loc web, cung cap két néi mang chia
sé va dit liéu bo nhé cache dé ting téc cac yéu cau thong thuong. Mot may cha proxy
t6t s& bao vé ngudi ding va mang noi bo khoi cac thir khdng mong mudn tir Internet.

Cubi cuing, may chu proxy cé thé cung cap mirc do riéng tu cao.

Caching cua cac trang web c6 thé cai thién chat luong dich vu cia mot mang
theo 3 céch. Thu nhat, n6 c6 thé bao ton bang thong mang, ting kha ning ma rong.
Tiép dén, cd thé cai thién kha nang déap tra cho cac may khéach. Vi dy, véi mot bo dém
HTTP, Trang web c6 thé tai nhanh hon trong trinh duyét web. Cudi cling, cac may
chua proxy c6 thé ting kha niang phuc vu. Céc trang web hoic cac dong khéc trong bo
dém van con kha niang truy cap tham chi ngudn nguyén ban hozc lién két mang trung

gian bi ngoai tuyén.

Thu thap log thong qua proxy dugc thuc hién ¢ may chu trung gian. Phuong
phap nay cd thé thu thap duoc cac yéu cau duyét web tir phia may khach. Tuy nhién,
cac hanh vi cua nguoi dung nhu nhap chudt, hay cudn chudt thi van khong thu thap
dugc. Hiéu suat cua proxy phu thudc nhiéu vao kha ning dy doan chinh xac cac yéu
cau duyét web cua nguoi dung trong tuong lai. Phan tich log truy cap qua proxy chu

yéu nham gidp cai thién hiéu suat cia proxy dé giam gia thanh chi phi Internet trong
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noi bo cua cong ty, to chac. Hinh 1.9 cho thiy cach hoat dong cua phuong phap thu
thap log thGng qua proxy.

Vi proxy la mot may cha, nén viéc thuc hién thu thap log ciing twong tu Vai
cac giai phap thu thap log phia may cha. Ngoai ra, Viéc xay dung may chi proxy chu
yéu do cac doanh nghiép 16n thuc hién, hodc proxy cua cac ISP, do d6 céc giai phap
thu thap, phan tich log chuyén nghiép thuong dwoc cung cap baoi cac cac cong ty

chuyén cung cap céc giai phap cho doanh nghiép.

/' ™\
Thu thap log qua
J i proxy
—_—
Client \
Gw'“ / s
Proxy Cache Server Internet Web Server

HL

Client

X B
Hinh 1.9: M6 hinh thu thap log qua proxy

Trong cac giai phap trén, dé thyuc hién khai pha dit liéu hanh vi nguoi ding
trang web thi giai phap thu thap log phia may khéach 1a phi hop nhat véi nhiéu tiéu
chi nhu dix lidu c6 tinh thuc té cao, chi phi trién khai thiap hon so véi céc giai phéap

con lai. Bang 1.1 cho thay wu, nhugc diém giita cac giai phap.

Bang 1.1: Uu, nhwoc diém cia céc giai phap thu thap log

Giai phap Uu diém Nhugc diém

Thu thap log | Pon gian, khong can cai | Khéng liy duoc toan bo hanh vi
phia may chu | dit thém nhiéu phan mém | ngudi dung do cd nhiéu bo dém trong

moi truong web
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Thu thap log | LAy duoc chinh x&c vé | Phai cai dit thém céc cong cu, phan
phia ~ may | hanh vi nguoi ding trén | mém hd tro, thém may cha luu trit

khach trang web méi c6 thé lam cha dit liéu

Thu thap log | Hitu ich cho viéc cai thién | Khéng ldy dugc chinh xac hanh vi
qua Proxy hiéu nang & cac hé théng | nguoi dang, chi lay duoc log khi

mang ndi bo nguoi dung st dung proxy

1.3. Phwong phap phéan tich log

C6 nhiéu phuong phap phan tich log truy cap khac nhau, tly vao muc dich
phan tich c6 d6 phic tap khac nhau. Vi du chi can dua ra cac thdng ké vé lugt xem,
gio xem thi c6 thé str dung cac phuong phap thdng ké don gian rdi st dung cac dang
bang biéu, biéu dd dé thé hién. Ludn van sé tap trung vao viéc xdc dinh cac nhom
nguwoi dung ¢6 nhu cau théng tin twong tw nhau. Viéc xac dinh nhom nguoi ding
duoc thyuc hién bang phuwong phap phan cum - mot phuong phap hoc may khdng giam

sat.
1.3.1. Gigi thiéu hoc khéng gidm sét

Hoc khong gidm sat (Unsupervised Learning) la mot nhom thuat toan hoc may
dugc phan chia bang phuong thiic hoc. Trong thuat todn ndy, ching ta khdng biét
duoc két qua dau ra hay nhan ma chi cé dir liéu dau vao. Thuat toan hoc khong giam
st s& dira vao cau tric caa dir liéu dé thyc hién mot cong viéc nao do, vi du nhu phan
cum (clustering) hozc giam sb chiéu caa dir liéu (dimension reduction) dé thuan tién
trong viéc Iuu trir va tinh toan.

Mot cach toan hoc, Hoc khong giam sat la k¥ thuat hoc khi ching ta chi cé dir
liéu vao X ma khong biét nhin Y twong ung.

Nhirng thuat toan loai nay duoc goi la Hoc khéng giam sat vi ching ta khdng
biét cau tra loi chinh xac cho mdi dit liéu dau vao, khdng c6 cau tra 161 ding va khong

c6 vi “gido vién” nao ca. C4c thuat toan duoc tao ra chi dé kham phé va thé hién cac
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cau trac hitu ich bén trong dit liéu. Cum tir khéng giam sat duoc dit tén theo nghia
nay.
Céc bai toan hoc khong giam sat duoc chia thanh hai loai:

- Phan cum (clustering): Mét bai toan phan cum toan bo dix liéu X thanh cac
cum nho dua trén sy lién quan gitta cac dir liéu trong mdi nhom. Vi du: phan cum
khach hang duya trén hanh vi mua hang. Diéu nay ciling giong nhu viéc ta dwa cho mot
dua tré rat nhiu manh ghép vai cac hinh thd va mau sic khac nhau, vi du tam giac,
vuong, tron véi mau xanh va do, sau dé yéu cau tré phan ching thanh tiing nhom.
Mic du khdng cho tré biét manh nao twong tng vai hinh nao hoic mau nao, nhiéu

kha nang chung van cd thé phan loai cac manh ghép theo mau hoac hinh dang.

- Hoc luat két hop (association rule mining ): La bai toan khi ching ta muédn
kham pha ra mot quy luat dya trén nhiéu di liéu cho trudc. Vi du: nhitng khach hang
nam mua quan 4o thuong c6 xu huéng mua thém dong ho hozc that lung; nhitng khan
gia xem phim Spider Man thudng c¢6 xu hudng xem thém phim Bat Man, dya vao do
tao ra mot hé thong goi v khach hang (Recommendation System), thic day nhu cau

mua sam.
1.3.2. Mgt sé ky thudt phan cum diz li¢u

Muc dich chinh caa phan cum dir liéu nhim kham pha cu tric caa mau di
licu dé thanh lap cac nhom di liu tir tap dix liéu 16n, theo d6 nd cho phép nguoi ta di
sau vao phan tich va nghién ciru cho ting cum dir liéu ndy nham kham phé va tim
kiém thong tin tiém an, hitu ich phuc vu cho viéc ra quyét dinh. Vi du: Nhém sinh
vién trong CSDL ctua mot trudng Pai hoc ¢6 kha niang sip tot nghiép. Nhu vay, Phan
cum dit liéu 1a mot phuong phap xtr ly thdng tin quan trong va né phd bién, nham

kham phéa méi lién hé giira cac mau dir liéu bang cach to chac ching thanh cac cum.

Ta c6 thé khéi quét hoa khai niém Phan cum dix liéu [1]: Phan cum di liéu 1a

mét ky thuat trong khai phé dit liéu, nham tim kiém, phat hién cac cum, cac mau dix
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liéu ty nhién, tiém 4n, quan trong trong tap di liéu 16n tir d6 cung cap thong tin, tri

thire hitu ich cho viéc ra quyét dinh.

Nhu vay, phan cum dit liéu 1a qué trinh phan chia dix liéu ban dau thanh cac
cum dir liéu sao cho cé&c phan tir trong cum twong tu nhau véi nhau va cac phan tu
trong cac cum khéac nhau s& khéng twong tu véi nhau. S cac cum dir liéu dugc phan
c6 thé dugc xac dinh trude theo kinh nghiém hoic c6 thé duoc ty dong xac dinh cua

phuong phap phan cum.

Do twong tu dugc x4c dinh dua trén c4c gia tri cua thuoc tinh mé ta doi tuong.

Thong thudng, phép do khoang cach thuong duoc sir dung dé danh gia do tuong tu.

Trong hoc may, Phan cum dix liéu dugc coi la thuat toan hoc khéng giam sat,
vi n6 phai giai quyét van dé tim mot cau trdc trong tap hop dix liéu chua biét trude

c4c thdng tin vé 16p hay cac thong tin vé tap huan luyeén.

Phan cum dir liéu 12 mot bai toan kho vi ngudi ta phai giai quyét cac van dé
con nhu sau:

- Biéu dién dit liéu.

- Xay dyng ham tinh d¢ tuong tu.

- Xay dung cac tiéu chuan phan cum.

- Xay dung md hinh cho ciu tric cum dit liéu.

- Xay dung thuat toan phan cum va xéc lap cac diéu kién khoi tao.

- Xay dung céc thu tuc biéu dién va danh gia két qua phan cum.

Theo cac nghién ctru thi dén nay chua c6 mot phuong phap phan cum tong
quat ndo co thé giai quyét tron ven cho tat ca cac dang cau tric dir liéu. Hon nia, cac
phuong phép phan cum can ¢ céch thuc biéu dién cau trdc cum dir lidu khéc nhau,
véi mdi cach thace biéu dién khac nhau s& c6 mot thuat toan phan cum pha hop. Mot
s6 ky thuat phan cum phé bién thudng duoc st dung 1a: phan cum phan hoach, phan

cum phan cip va phan cum theo mat do
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1.3.2.1. Phéan cum phan hoach

Phan cum phan hoach (partitioning) véi y twong chinh [a phan mot tap dir liéu
¢ n phan ti cho trudc thanh k nhoém dit liéu sao cho m&i phan tir dit liéu chi thudc
vé mot nhdm dit lieu va mi nhém dix liéu cd téi thiéu it nhat mot phan tu dix licu.
CAc thuat toan phan hoach c6 do phuc tap rat 16n khi xac dinh nghiém téi wu toan cuc
cho van dé phan cum dit liéu, vi nd phai tim kiém tat ca cac cach phan hoach c6 thé

duoc.

Chinh vi vay, trén thuc té nguoi ta thudng di tim giai phap t6i uvu cuc bo cho
cac van dé nay bang céach sir dung mot ham tiéu chuan dé danh gia chat lugng cua
c4c cum ciing nhu dé hudng dan cho qua trinh tim kiém phan hoach dit ligu. Véi
chién lugc nay, thong thuong ngudi ta bat dau khai tao mot phan hoach ban dau cho
tap di liéu theo phép ngau nhién hoac heuristic va lién tyuc tinh chinh né cho dén khi
thu dugc mot phan hoach mong mudn, thoéa man cac diéu kién rang budc cho trudc.
Céc thuat toan phan cum phan hoach cé ging cai tién tiéu chuan phan cum bang cac
tinh céc gia tri do do twong tu gitta cac ddi tugng dir lidu va sap xép cac gia tri nay,
sau d6 thuat todn lua chon maot gié tri trong day sap xép sao cho ham tiéu chuan dat
gia tri toi thiéu. Nhu vay y tuéng chinh cua thuat toan phan cum phan hoach téi uu

cuc b 1a sir dung chién luoc tham lam dé tim kiém nghiém.
1.3.2.2. Phéan cum theo mat d6

Phuong phap phan cum nay nhém cac dbi twong theo ham mat do xac dinh.
Mat d6 dugc dinh nghia nhu 14 sb cac dbi tuong lan can cia mot dbi tuong dir ligu
theo mot ngudng nao d6. Trong cach tiép can nay, khi mot cum dir lidu di xac dinh
thi no tiép tuc duoc. phét trién thém cac d6i twong dit liéu méi mién 1a sé cac ddi
tuong lan can cua cac dbi teong nay phai lén hon mot ngudng di duoc xac dinh trudc.
Phuong phap phan cum dira vao mat d6 cua cac dbi tuong dé xac dinh cac cum dit
liéu va c6 thé phat hién ra cac cum dir liéu véi hinh thi bat ky. Tuy vay, viéc xac dinh

cac tham s6 mat do cua thuét toan 1a rat kho khin, trong khi cac tham sé nay lai 6
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tac dong rat 16n dén két qua Phan cum dit liéu. Hinh minh hoa vé cac cum dir liéu voi

cac hinh thu khéac nhau dua trén mat do duoc kham phéa tir 3 CSDL khéac nhau:

-
¢k

[ -
o4 yoe

. -
k< el
v e

CSDL 1 CSDL 2 CSDL 3

Hinh 1.10: Mt s6 dang kham pha béi phan cum dva trén mat dé

Cac cum c6 thé duoc xem nhu cac ving c6 mat do cao, duoc tach ra boi céc
vuing khéng c6 hoic cd mat do thap, khai niém mat do o day dugc xem nhur 1a cac sd

cac dbi twong lan can.
1.3.2.3.  Phan cum phan cap

Phan cum phan cap sap xép mot tap dit liéu dd cho thanh mot ciu trdc c6 dang
hinh cay, cay phan cap nay duoc xay dung theo k¥ thuat dé quy. Cay phan cum c6
thé duoc xay dung theo hai phwong phap tong quat 1a: Trén xuéng (Top down) va

phuong phap Dudéi 1€n (Bottom up).

Phuong phap Top down: Bét dau véi trang thai 12 tat ca cac ddi tuong duoc
xép trong cung mot cum. Mai vong lap thanh céng, mot cum duoc tach thanh cac
cum nho hon theo gié tri cia mot phép do do tuong tu nao d6 cho dén kho mdi ddi
tuong 1a mot cum hoidc cho dén khi diéu kién dung thoa man. Cach tiép can nay st

dung chién luoc chia dé tri trong qué trinh phan cum.

Phuong phap Bottom up: Phuong phap nay bét dau voi mdi déi twong duoc
khoi tao twong (tng Voi cac cum riéng biét, sau d6 tién hanh nhom cac ddi tuong véi
nhau theo mét d6 do tuong tw, qua trinh ndy duoc thuc hién cho dén khi tit ca cac
nhom dugc hda nhap vao mot nhdm hoic cho dén khi cac diéu kién ding thoa mén.

Nhu vay, c4c tiép can nay str dung chién lugc tham lam trong qua trinh phan cum.
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Budc 1 Buoc 2 Buoc 3 Budc 4

Bottom up
| | I | | >
< I : I : I Top Down
Budce 4 Budc 3 Budc 2 Budce 1 Budce 0

Hinh 1.11: C4c chién lwec phan cum phan cip

Trong thuc té 4p dung, c6 nhiéu truong hop ngudi ta két hop ca hai phuong
phap phan cum phan hoach va phuong phap phan cum phan cip, nghia 1a két qua thu
dugc cua phuong phap phan cap cd thé cai tién thoogn qua budc phan cum phan
hoach. Phan cum phan hoach va phan cum phan cap 1a hai phuong phap phan cum
dit liéu ¢ dién, hién nay da c6 nhiéu thuat toan cai tién dua trén hai phuong phap nay

dugc ap dung pho bién trong Khai pha dir ligu.

Véi bai todn xac dinh cac nhom nguoi ding ¢ nhu cau thong tin twong tu
nhau, k¥ thuat phan cum phan cap phi hop va don gian, véi ki thuat nay, c6 thé chia
tap hop nguoi dung ban dau thanh cac nhém co chiéu sau. Vi du, nhém ngudi ding
sinh vién, c6 thé chtra cac nhom nguoi dung sinh vién nam nhét, sinh vién nim

cudi,. ..
1.4. Kétluan chwong

Chuong 1 di trinh bay vé khai niém log truy cap, bai toan thu thap va phan
tich log truy cap. Chuong ciing gidi thiéu vé tong quan vé céc giai phéap thu thap log

va k§ thuat phan tich log bang phuong phap hoc khéng giam sat.
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CHUONG 2 - PHUONG PHAP THU THAP VA PHAN TICH
LOG TRUY CAP WEBSITE

Chuong 2 trinh bay cu thé vé phuong phap xay dung giai phap thu thap log
truy cap website, giai phap phan tich log truy cap webiste dua trén k¥ thuat phan cum,
cach xac dinh do twong tu gitra hai ngudi dung, tim hiéu vé thuat toan phan cum va

cach xac dinh y nghia ctua cac cum.
2.1. Xay dwng cdng cu thu thap log

Ngay nay, cac cdng cu phan tich website dugc cai tién khdng nging. N6 hd
trg cho ngudi quan tri website co thé nam duoc cac s liéu thong ké, phan tich vé
website ctia minh. Mot s6 ¢éng cu con dua vao cookies, théng tin caa trinh duyét, két
hop véi kho dit liéu khéng 16 cua ho dé xac dinh do tudi, giéi tinh, sé thich cua nguoi
dung dé dua ra cac phén tich chuyén sdu nham t6i wu vé loi nhuan ban hang cho cac

trang thuong mai di¢n tu.

Tuy nhién, cac cong cu nay dugc xay dung san, ngudi quan tri khong thé lam
cha dix lidu cua minh, va budc phai chia sé dix liéu cho bén thi ba. Nham giai quyét
van dé nay, chling ta co thé xay dung cong cu riéng dé thong ké, phan tich di liu tir
log truy cap website da thu thap duoc bang cach ap dung k§y thuat hoc khdng giam
sat. Trong luan vin nay, ta s& xem xét cach ap dung phuong phap phan cum phan cap

dé phan cum nguoi ding website tir dit lidu log thu thap duoc.

Trong chuong 1, ta d3 xem xét cac dic diém cua cac giai phap thu thap log.
Trong céc giai phap, thu thap log phia may khach cé nhiéu wu diém phi hop cho viéc

thu thap log truy cap phuc vu cho qua trinh khai pha dir liéu phén cum nguoi dung.

Thong thuong, nguoi dung website khdng nhat thiét phai dang nhap hay khai
bao bat ky thong tin c4 nhan nao, dic biét voi cac website tin tic, bao chi, ... Do do,
trong CSDL ngudi dung caa website khdng c6 bat ky thdng tin c& nhan nao cua nguoi
ding, tham chi mot ngudi dung truy cap website vao thoi diém khac nhau, ciing khé

khin dé xac dinh céc phién truy cap d6 1a cing mot ngudi. Viée nay doi hoi xay dung
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mét cong cu dé thu thap log dé xac dinh duoc mot sb thong tin nhu dia chi IP, loai
trinh duyét, cookies va mot s6 dau hiéu khac tir nguoi dung dé phan biét cac nguoi

dung duyét web trong hé théng mét cach chinh xac.

Mdy chii web
——
a9 Phan hii
|
s )
E —_—
s =
s :
Nguwdi ding = =
(= |
Y
M3 nhing Geri hanh vi
Javascript

Hinh 2.1: So' @6 md ta hoat ddng hé théng thu thap log
Hinh 2.1 m tai qué trinh hoat dong cia mét hé théng thu thap log hoan chinh
khi ngudi dung truy cap vao website. Vai trd ciia cac thanh phan nhu sau:
- Trinh duyét: Khi c6 ngudi dung truy cap, trinh duyét giri yéu cau dén may
chu web.
- May cha web: Phan hbi khi c6 yéu cau ghé tham trang web ctia ngudi dung.
M4 phan hdi da duoc tich hop ma nhing Javascript va gui dén trinh duyét.
- Ma nhing Javascript: Thuc thi trén trinh duyét, ghi nhan lai cac hanh vi
tuong tac cia ngudi ding voi website sau d6 giri cac thong tin vé hanh vi
nay cho may chu thu thap log.
- May chu thu thap log: Khi nhan dugc thong tin hanh vi ctia nguoi dung,
tién hanh xur 1y cac thong tin va luu trit théng tin vao CSDL.
Nhu vay, Can phai cai dat thém phan mém trén may cha thu thap log, phan
mém nay c6 kha ning sinh ra ma nhung Javascript dé tich hop vao may chu web hién

6. Qua khao sat mot sé6 phan mém hd tro thu thap log phia may khach, Countly Ia
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mét chuong trinh ma ngudn mé dugc 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 céc dir
liéu duyét web co ban cta nguoi dung. Do d6 dir liéu log khong dwoc luu lai ma chi
phuc vu cho viéc tinh toén, thdng ké theo timng giai doan. Dé c6 thé thu thap mot s6
lwong ban ghi du dung cho thuat toan khai pha dit liéu, can phai phét trién thém ma

ngudn cua Countly.

LATEST VISITORS
TOTAL
COUNTRY PLATFORM  BROWSER  PAGE FROM SOURCE ST LASTSEEN  TIME
VISITS T
Ed VM {HoChiMm C . .
:'it-“- . ' windows FireFox Jvn/Pages/chitiettin.aspx google.com 1 00:00:00
. Mobil R .
VM ios ‘Safi = Senftin-tuc/7034/tong-ho.. google.com.vn 1 00:00:00
a
Mobil
M ios ‘Saf:‘ . Jvnftin-tuc/15959/khai-gia... google.com.vn 1 00:00:00
3
. e one
El VN (HocChim Chr e . .
: i) o= Android \_._._C‘T: Jvnftin-tuc/17182/danh-m... google.com 217 minuke 05:38:29
. e ago
VN {Hanoi) i0s Mobile Jvn/Pages/chitiettin.aspx google.com.vn 1 3 minutes 00:00:00
Safari ago
VN Android JElE Unknown google.com 2 SUE= 00:01:09
Mobile ago
VN (Hanoi) windows  Chrome Jun/tin-tuc/1 2923 /dai-hoi- google.com aminutes  go00.27
ago
El VN (Ho Chimi " C P - inutes . .
- Windows nrome Jjvn/Pages/ChiTietHoiDap___ oogle.com u-ideud
._ I*‘-ia hi d ¢ Jun/Pages/ChiTietHoiDap el . 4 minutes 00-00-0¢
nh City) ago
VN i0s Mabile Jvn/tin-tuc/15358/le-be-m.. google.com.vn 3 4 minutes 00:
Safari ago
VM (Hanoi) Windows Chrome fnftin-tuc/1 7187 /dien-da... google.com 1 jg":mm:ﬁ 00:00:16
ago

Hinh 2.2: Log truy cap thu thap dwoc trong Countly

Ban dau, Countly chi luu lai 1000 ban ghi log truy cap website gan nhat cho
mdi website dugc theo di trén Countly. Do gigi han luu trix, khong thé luu toan bd
dir liéu log truy cap, dbi vai cac trang web cd sb luong truy cap 16n sé lwong ban ghi
c6 thé tang rat nhanh dan dén viéc qua tai va 1am Countly ngung hoat dong. S luong
ban ghi luu lai can dugc tinh toan, can dbi phi hop véi cAu hinh cua may chu hoic
thiét lap sao luu sang may chii khac dé dam bao hoat dong ciia may chu thu thap di

liéu.
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2.2.  Xay dung d6 thj twong tu

Sau khi thu thap log, trén dir liéu théng ké co danh sach cic ngudi dung da
truy cap website. Tap hop nguoi dung nay duoc coi la mot nhdm nguoi dung Ion.
Mdi ngudi ding déu c6 cac méi quan tam, s¢ thich khac nhau. Tuy nhién s& ¢é nhiéu
ngudi dung lai ¢6 sé thich, mdi quan tim twong ddng nhau. Viéc danh gia sé thich,
méi quan tdm ctia ngudi dung trén mot tap hop nguoi ding cé nhiéu diém khac nhau
la rat kho khan. Mudn tim hiéu dugc mdi quan tm cua nguoi ding véi website, ta
phai chia nhom ngudi ding 16n nay thanh cac nhom ngudi ding nhé hon, mdi thanh
Vién ctia mot nhom ngudi dung s€ cd cac so thich tuwong tu vai nhau trong cung nhém,

va mdi nhdm khac nhau sé& c6 cac méi quan tdm khac nhau.

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

a. Cung xem nhiing trang Web giéng nhau

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

c. Cung xem nhitng trang Web vé cé4c cha dé giéng nhau

Sau khi x4c dinh dugc do twong tu giira tng doi nguoi dung, ¢6 thé sir dung
k¥ thuat phan cum dé xac dinh cac nhom ngudi dung ciing sé thich. Phan cum dit liéu
I& mot phuong phap hoc may khong giam sat da dugc gidi thi¢u ¢ chuong 2. Hinh

dudi day minh hoa cho qua trinh phén cum ngudi dung.
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Hinh 2.3: Hinh minh hoa ph&n cum ngwoi dung

Dit liéu log thu thap duoc luu trir dudi dang cac ban ghi, mdi ban ghi thé hién
thao tac ghé tham mot trang web cua nguoi dung hoac hanh vi ctia nguoi dung trén
trang web nhu cudn trang web, click vao cac duong dan, hinh anh, ... Phan cum nguoi
ding 13 qua trinh x4c dinh cdc nhdm ngudi dung c6 diém giéng nhau, vi vay can biéu
dién dir liéu duéi dang dd thi thé hién su twong tu giita nguoi ding trong hé thdng
(goi tat 1a do thi tuong tw). Do d6 can phai xu ly dit liéu ban ghi tuan tu ndy dé chuyén
dir liéu sang dang d6 thi. Hinh 2.4 cho thay vi du vé mot d6 thi don gian thé hién méi
tuong ty cia ngudi dung. Binh cua d6 thi dai dién cho nguoi ding, canh gitta hai dinh

thé hién d6 tuong tu giita hai nguoi dung.

Hinh 2.4: D6 thi vé hwéng thé hién dd twong tw ciia nguoi dung
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Qua trinh nay xay dung db thi twong tu gdm cac budc: Loai bo cac ban ghi du

thira, Xac dinh chu dé cho céc trang web, Xac dinh d6 twong tu cia nguoi dung.
2.2.1. Loai bé cac bdn ghi dw thira

Trudéc tién, tién hanh loai bo cac ban ghi du thira bang cach bo di nhitng ban
ghi khéng c6 gié tri ddi vai qué trinh phan cum nguoi ding. Vi du nhu cach xac dinh
hai ngudi dung twong tu nhau dya trén cac hanh vi cudn chudt, nhap chudt thi can
quan tam dén thir ty, thoi gian xay ra cac hanh vi ctua ngudi dung, con ddi véi céch
xac dinh hai nguoi dung twong tu dua trén viéc ghé tham cac trang web tuong ty nhau
thi cac thdng tin vé nhap chuét, thao tac chudt hay thoi gian cd thé khéng can thiét,
loai bo cac thong tin du thira nay s€ gilp qua trinh xtr ly dit liéu giam bét duoc thoi

gian tinh toan dang ké.

Ngoai ra cac ban ghi lién tiép gidng nhau cta ciing mot ngudi dung trong mot
thoi gian ngan ciing ¢ thé duoc loai bo. Vi du trong 1 gidy lién tiép, ngudi dung thuc
hién click chudt vao cac vi tri gan nhau khong xac dinh anh, duong dan cu thé, hoic
trong 1 gidy, c6 2 luot xem trang giéng nhau ciia cing mot ngudi ding. Bang sau cho

thiy dung luwong cua dir liéu sau khi x 1y.

Bang 2.1: Loai bé dir liéu duw thira

Gia tri Dir liéu ban dau | Dir liéu sau khi loai b
S6 ban ghi luot xem 153,085 136,521
S ban ghi su kién chuot | 461,041 210,092
S6 luong ban ghi tim kiém | 51,112 45,017

Tiép theo, can chuan héa cac dia chi trang web. Vi du: trang web /thong-bao/1?ref=fb
va /thong-bao/1 c6 thé cung 1a mot noi dung ngudi ding quan tam. Truong hop nay
xay ra tly thuoc vao cach thiét ké duong dan website caa trang web, khdng phai ldc
nao cac duong dan co tién té gidng nhau ciing thé hién cling noi dung. Vi du véi trang

/thong-bao.php?id=1 va /thong-bao.php?id=2 la hai trang web c6 ndi dung khac nhau
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cho hai san pham riéng biét. TOy vao hé thdng, tly vao website ma can xay dung
phuong phap chuan héa riéng dé co dit liéu phi hop cho qua trinh phan cum ngudi

dung.

Mot sb trang web st dung ca 2 giao thac HTTP va HTTPS cho néi dung
website caa minh, tham chi, ciing mot website c6 nhiéu tén mién khac nhau, dé co
két qua phan tich dir liéu chinh xac hon, can xem xét cac giao thic truy cap website

va cé4c tén mién théng nhat.
2.2.2. Xdc dinh cac chuyén muc, chi dé

Dé phan tich, danh gia duoc két qua phan cum, can xac dinh duoc chuy@n muc,
thé loai cua cac trang web. Vi du, nhém céc trang web Vé tin tac thé thao, chinh tri,
... Bang mot s6 k¥ thuat, ta c6 thé xay dung chuong trinh riéng dé 4nh xa céc dia chi
trang web sang mot nhém cac chuyén muc. Mot s6 website ¢6 hé théng chuyén muc
duogc xac dinh sin, mot s6 website khdng phan céc trang web vao cac chuyén muc cd

dinh trudc.
Déi véi cac trang web ma mdi trang web con dugc chia theo cac chuyén muc
cb dinh truéc. Ta c6 thé dua vao truy vin CSDL dé xac dinh cac chuyén muc caa cac

trang web.

HOC VIEN CONG NGHE BUU CHINH VIEN THONG Tim kiém
PTAT KHOA QUOC TE VA BAO TAO SAU BAI HQC
v

= Gigithigu Théng bao tuyén sinh trinh d6 thac sy dot 2 ndm 2019
= Tin tlrc, théng bao

THONG BAO

= Tuyén sinh, b4 sung
kién thirc, 6n thi

) TUYEN SINH TRINH BO THAC Si BO'T 2 NAM 2019
= Bao tao tién sT

Can cir Quy ché dao tao trinh d6 Thac s ban hanh kem theo Thang t s6 15/2014/TT-BGD&DT
= Chuong trinh ngay 15/05/2014 cia B6 trudng Bd Gido duc va Bao tao;

dao tao . . ;
Can ctr Quy ché dao tao trinh dé Thac si ban hanh kém theo Quyét dinh s6 338/QB-HV ngay

= Qua trinh dao 15/06/2015 cia Giam déc Hoc vién Céng nghé Buu chinh Vién théng

tao 2 c 7 =
Can clr Quyét dinh s6 105/QD-HV cla Giam déc Hoc vién Cdng nghé Buru chinh Vién théng

ngay 12 thang 02 nam 2019 vé viéc stra déi, bd sung khodn 1 Didu 8 cla Quy dinh dao tao

= Hoccac ' ' )
hoc phian trinh dd thac sT ban hanh kém theo Quyét dinh 56 338/QB-HV ngay 15/06/2015 cda Giam doc
P Hoc vién
tién si
o Eah Hoc vién Céng nghé Buu chinh Vién théng théng bao tuyén sinh trinh d6 thac sT Dot 2 nam
) ) 2019. Cy thé nhv sau:
sach cac

Hinh 2.5: Trang web dwoc xac dinh cac chuyén muc trwéc
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Nguoc lai, ddi v6i nhitng trang web khong dwoc chia cac chuyén muc ¢é dinh,
ta c6 thé st dung thuat toan LDA (Latent Dirichlet Allocation) [3] dé xac dinh céc

cha dé cho mdi trang web.

Thuat todn LDA [a mét trong nhirng phuong phap Topic Modeling duoc sur
dung nhiéu nhat. LDA miéu ta cic vin ban nhu 1a sy pha tron cua cac topics (bao
gom C&c tir * trong s cua Cac tir d6) voi cac xac suat nhat dinh. Cac phan bé topic
trong LDA duoc gia dinh theo phan b Dirichlet thwa (hay sparse Dirichlet), véi muc
dich biéu thi rang cac doan vian ban (document) duoc biéu dién bang 1 sé céc chu dé
va cé4c chu dé do lai duoc biéu dién bang 1 tap nho céc tir (véi trong sé wng vai ting
tir giam dan).

Website duoc cau thanh tir nhiéu trang web nho (web page). Méi trang web
nay c6 noi dung khac nhau, nguoi dung quan tam dén ting noi dung cua trang web
bang cach doc noi dung cac trang web nay. Khi xac dinh chu dé cua céc trang web
dwa vao tiéu dé hoic noi dung cua trang web nay, sir dung LDA s& xac dinh duoc cac
trang web thuoc céc chu dé khac nhau. Céc chu dé nay dugc xac dinh theo sb luong

cho trudc.

Vi du dudi day, sir dung thuat toan LDA dé xac dinh 10 cha dé theo noi dung
cua cac trang web. Cac chu dé bao gom nhiéu tir khoa khac nhau c6 xac suit xuat
hién nhé dan.

Bang 2.2: Xac dinh cac cha dé véi LDA

STT Cic tir khéa chii chii dé

viet_nam, trung_tam, samsung, tuyen_dung, svmc, Ky su,
1 | lam_viec, cong_tac, tham_du, van_hanh

hoc_bong, chuong_trinh, thuc_tap, hoi_thao, lap_trinh,

2 | hoc_sinh, han_quoc, thong_bao, nhung, cach_mang
dai_hoc, chinh_quy, tuyen_sinh, uu_tien, cao_dang, du_an,
3 | sinh vien, linh vuc, vien, pham duc huy

tot_nghiep, ket_qua, phan_mem, quoc_te, to_chuc, tong_ket,
4 | lich, tieu_chuan, chang, tieu_bieu

thong bao, dai_hoc, trao_doi, dau ra, thuc tap sinh,

5 | giao_duc, trung_tuyen, khu_vuc, soi_noi, thuong_mai
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cong_nghe, vien_thong, buu_chinh, giac, suat, nhung,
marketing, trung_bay, singapore, chung_ket

nam_hoc, hoc_phi, hoc_Kky, ho_so, mien, ke_hoach,
chinh_quy, van_bang, chi_phi, hoc_tap

8

sinh_vien, khoi_nghiep, sang_tao, cuoc, y_tuong, thi_sinh,
tham_gia, nhan_luc, thong_minh, giai

9

quyet dinh, cong bo, can_bo, cong nghe, bo nhiem,
hoc_vien, chung_Kket, sinh_thai, huong_dan, trien_khai

10

dao_tao, khoa hoc, co_so, truong, hoc vien, phuong_thuc,
sydney, thac_sy, hoan_phat, chuan

2.2.3. Xdc dinh d¢ twong tw Ciia nguwoi dung

C6 thé 6 nhiéu cach xac dinh do twong tu gitra hai nguoi dung. Vi du: C6 thé

dwa vao chudi cac sy kién twong tic ctia ngudi dung, hoic dua vao sé luot ghé thim

cling mot trang web giita hai nguoi ding. Trong luan van nay sir dung sé luot ghé

tham cung mot trang web dé lam co s xac dinh do twong tir gitra hai ngudi dung.

Dé t6i wu cho qua trinh xay dung d6 thi twong ty, tir dit liéu log da duoc xu 1y,

ta xay dung mot d6 thi khac, 1am trung gian cho qua trinh tinh ton d6 thi twong tu.

Do thi nay thé hién su lién quan giita ngudi ding va hanh vi trén website, cu thé ¢

day 1a hanh vi xem trang web.

Ta danh sb tht tu cho nguoi dung trong hé thdng. Goi Npage 12 tong sé trang

web, Nuser 12 tong s6 nguoi ding web. Viéc 1am nay dé thuan tién cho biéu dién do

thi ma tran ké. Vi du duoc thé hién nhu bang sau.

Bing 2.3: Panh sb thir tw cho ngwoi dUng truy cap

Ma ngwoi dung S6 thir tur
c86d75c4-9d34-4de5-9250-078430b%ae2f4 | 1
93838e69-8fe5-4bc5-8dfc-f09065b11244
72d9873e-e4bd-46ab-b99b-ff6f0d706d67
51eadff4-d043-4553-a27¢c-649d81b9b616
ad8db423-0ab3-4f4b-b7fb-1511a2319911

gl Bl WO

8c5defd7-a0c9-493e-8650-5509¢ff3b283 | Nuser
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Tuong tu, ta danh sb the tu cho cac dudng dan trang web di duoc xem. Mot

Vi du don gian nhu bang dudi day:

Bang 2.4: Panh s6 thir tw cho dwong din trang web

Trang web | S6 thir tw

/tin-tuc/1 1

[tin-tuc/2 2

/thong-bao/1 | 3

/giao-duc/l | 4

/kinh-te/1 5

/thoi-su/1 Npage

Sau khi danh sb thir ty cho nguoi ding va duong dan trang web, dé dang xay dung
dugc d6 thi trung gian 1a s Tuot xem trang web ciia mdi nguoi dung duoc xac dinh

nhu sau.

néuu truy cap p
nguwoc lai

Plu,p] = {3

V0l 0 < U < Nyger; 0 <p < Npgge

ue— ——@ PL

uz - _---_'"_'":—-:__j__‘ -
Us @
va @
us @
Us @—_
X S

Hinh 2.6: Vi du vé dé thi trung gian
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Tir dd thi trén, tinh duoc s trang web ghé thim chung cua 2 ngudi ding up va

Ug la Npage

Npage

Npage (Up, Uq) = Z Pluy, k] Plug, k]

k=1
Tuong tw, Goi Npage, Ncate V& Niopic 12 tong s trang, tong sé chuyén muc va
tong s6 chu dé trong trang web tuong tng. Va Npage (Up, Ug), Neate (Up, Ug), Ntopic (Up, Ug)
tuong tng 12 sé luot truy cap cung trang, danh sb luot truy cap ciing chuyén muc va
s6 luot truy cap clng chi dé cua ca nguoi diing Up VA Ug, dé tinh duoC Neate VA Niopic ta

can tao bang anh xa giira trang web va chuyén muc va chi dé cua trang web do.

Bang 2.5: Anh xa giira trang web va chuyén muc, cha dé

Trang web | Chuyén muc | Cha dé

/tin-tuc/1 Tin tac Chu dé 2
/tin-tuc/2 Tin tic Chu dé 2
/thong-bao/1 | Thong bdao | Chu dé 1
/giao-duc/1 | Gi4o duc Chu dé 3
/kinh-te/1 | Kinh té Chu dé 3
/thoi-su/l | Thoi sy Chu dé 1

Clu,c] ={

1,
0,

Xéc dinh db thi trung gian theo chuyén muc, chu dé

néu u truy cap c
nguwoc lai

Ué’l 0 < u S Nuser; O < p S Ncate

Tlu,t] = {

1,
0,

ngwoc lai

néuutruy cap t

17(’)’1 0 <u S Nuser; 0 < p S Ntopic

S6 chuyén muc, chii dé chung giita hai nguoi dung duoc tinh nhu sau:




33

Ncate

Neate(Up, Ug) = Z Cluy, k] Cluy, k|

k=1

N topic

Neopic (Up, Ug) = Z Tlu,, k] T[ug, k]

k=1
Mbi quan tdm ciia nguoi ding co thé duge dinh nghia 1a mot tap hop cac trang,
mét tap hop cac chuyén muc, hoic mot tap hop céc chi dé ma ngudi dung da truy
cap. D6i véi mdi lan truy cap trang, chuyén muc hay cac chi dé, ta gia sir sé lan truy
cap t I6n hon mot ngudng T. Néu t nhé hon hoic bang T thi c6 nghia 1a nguoi ding

khong c6 méi quan tam dén trang web, chuyén muc hay chi dé nay.

Dé don gian, gia sir khoang thoi gian nguoi ding truy cap mot chuyén muc
hodc mot cha dé trén trang web 1a khoang thoi gian nguoi dung duyét trang nay. Dya
trén nhiing gia dinh nay, viéc truy cap mot trang web, lugt truy cap cia mot chuyén
muc va luot truy cap caa mot chi dé duoc st dung nhu ba chi sé chinh dé do luong

so thich cta nguoi dung. Cac chi s6 duoc xac dinh nhu sau.

Luwot truy cip theo trang web: Luot truy cap trang cho biét hoat dong duyét

trang web pi qua URL ciia ngudi dung trong mot khoang thoi gian nhat dinh t > T.

Bing cach xac dinh do twong ty gidng nhu s trang web gitra hai ngudi ding
cung ghé tham, c6 thé sir dung chuyén muc, cha dé ma hai nguoi ding cung ghé tham
dé xac dinh diém chung giira hai ngudi dung. Cach xéac dinh nay ciing xay dung duoc
mot dd thi tuwong tu gitra nguoi dung trong hé théng website gidng nhu ma tran xac
dinh trén s trang web cung ghé thim nhung két qua phan cum c6 thé khac nhau.

Luwot truy cap theo chuyén muc: Luot truy cip chuyén muc cho biét hoat
dong duyét mot trang web pi thudc vé mot chuyén muc ctgj boi nguoi ding trong mot
khoang thoi gian nhat dinh t > T.

C6 nhitng truong hop mot bai ding trong mot trang web phai thuoc nhiéu

chuyén muc nhung quan tri vién dugc chi dinh moét hoac chua gan chuyén muc, thi
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chuy&n muc nay c6 thé khong phu hop dé md ta mdi quan tm cua nguoi ding. Ching
ta c6 thé dua vao chi dé cia mot trang web. Chit dé nay dugc tinh toan bang céach st
dung cac ki thuat mé hinh chu dé trén tiéu dé cua cac trang web trong trang web. M
hinh cha dé 1a mot ki thuat dé trich xuat cac chu dé an tir khéi luong 16n vin ban, sir
dung LDA. O day, dua vao cac chu dé nay dé xac dinh mi quan tm caa ngudi dung,

thong qua chil d&é duoc xac dinh nhu sau.

Luwot truy cip theo chii dé: Luot truy cap cha dé 1a mot cha dé cho biét hoat
dong duyét mot trang web pi thudc vé mot cha dé tpej boi nguoi dung trong mot
khoang thoi gian nhat dinh t > T. Trong dé mét tpej cha dé duoc tinh bang cach ap
dung mo hinh LDA duoc xay dung tir mét tap hop céc tiéu dé trich xuat cia cac trang

web cua trang web trén tiéu dé cua trang duyét web.

Tt mdi chi sé duoc xac dinh & trén ¢6 thé xay dung cac db thi twong tu, trong
d6 mdi nat 12 mot ngudi diing va cac canh dugc danh gia dya trén sy twong dong gitra
hai 1an truy cap trang web caa nguoi dung, luot truy cap chuy@n muc hoic luot truy
cap cha dé. Sau do, xac dinh ba ham dé do luong muac do tuong tu giita hai nguoi

ding vé mdi quan tdm cua nguoi dung nhu sau.

Do tuong tu cua luot truy cap trang: D6 tuong tu cua luot truy cap trang gitra

hai ngudi dung va ug phu thudc vao npage (Up, Ug) Va dugc tinh nhu sau:

n n
| page page -, Cyage
Slmpage_visit(upruq) = Npage Npage
0 nguoc lai

trong do Olpage la glé. trl ng’()’ng va o0 < Simpage_visit <I.

Tuong ty, 6 twong tu truy cap chuy@n muc va do tuong ty truy cap chu dé

duoc tinh nhu sau:

ncate ncate

> Q
, _ = “cate
SlMcqte_visit (upr uq) - Ncate Ncate

0 nguwoc lai
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n i Ntopi
topic opic = Lo
A L =<¢N, .. N, . — ~topic
Slmtoplc_msw(up»uq) - topic topic
0 nguoc lai

tI'OIlg do Olcate, Oltopic la glé. trl ngu’é’ng va 0 < Simcate_visit, Simtopic_visit <1.

Gia trj cua cac do do twong tu ¢ trén nam trong khoang tir 0 dén 1 va khoang
cach cao cho thdy do tuong tu cao gitra mbi quan tam cua hai ngudi dung. Néu gié tri
la 0, khéng c6 su twong dong va nguoi dung khong quan tdm dén trang web, chuyén
muc hoic chu dé. Sir dung ba loai mirc d6 twong tu giita hai nguoi ding, ta co thé
xay dung ba loai d thi twong tu: do thi trang web, do thi chuyén muc va d6 thi chu
de.

Sau khi da chuan hda dix liéu cac ban ghi va chuan bj cac dir liéu can thiét, ta
biéu dién dir liéu nay dudi dang db thi twong ty. DO thi nay 1a do thi vo hudng co s6
dinh chinh 1a s6 nguoi dung da truy cap web dua trén log da thu thap dugc. Canh cua
d6 thi c6 trong s6 thé hién do tuong ty cia ngudi ding. Trong s6 nay cang 16n thi
ngudi ding ¢ nhiéu diém twong tu. Dya va cac d6 twong tu di duoc tinh todn & trén,

ta xac dinh duoc ba loai d6 thi twong ty.
Po thi theo trang web: Trong s6 ctia db thi 1a gia tri Simpage visit(Up, Ug).

Po thi theo trang chuyén muc: Trong s6 ctia do thi 12 gid tri SiMcate visit(Up,

Do thi theo trang chii dé: Trong s6 ciia d thi 12 gia tri Simipic visit(Up, Ug).

_®u7
u1
l,a"a @O
e — @

U3

Hinh 2.7: Vi du vé d6 thi twong tw céia ngudi ding
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2.3. Phan cum ngwoi dung

Sau khi xac dinh dugc do tuong tu ciia nguoi dung, Xay dung dugc do thi méi
quan tim tuong doéng cua ngudi dung, budc tiép theo 12 phan cum ngudi ding c6
cling méi quan tdm bang cach phan cum cac d6 thi twong ti. N6 s& cho két qua nhitng
ngudi ding ¢6 cung méi quan tam s& dugc dit trong cing mot cum, nhitng ngudi ¢6

mdi quan tam, s& thich khac nhau s& duge dat trong cac cum khéc nhau.

Phuong phap phan cum nay xac dinh mdi quan tam ciia ngudi dung tir dit liu
hanh vi duyét web cua nguoi dung. Phuong phap nay s€ phan cum nguoi dung thanh
cac nhom nguoi ding c6 ciing méi quan tam, sé thich bang cach phan cum db thi
tuong tu, trong d6 cac dinh 1a nguoi ding va cac canh thé hién su tuong dong trong

hanh vi duyét web gitra hai nguoi dung da duoc xay dyng ¢ phan trén.

Bat dau voi do thi tuong tu cua tat ca ngudi ding. Lan dau tién chia nhom do6
thi twong tu, ta s& c6 dugc cum cao cap nhat, vi du cum 1 va cum 2. Thuat toan phan
cum duoc st dung 1a phan cum d6 thi phan cap bang cach lay mau cap nat[10]. Pay
la mot thuat todn phan cum lién két cho cac db thi dua trén khoang cach cé thé rut
ngén giira cac cum va co thé cung cap mot hé thong phan cip day du cua dd thi. Thuat
toan nam bat dwgc cau trdc véi quy md khac nhau cua do thi thuc, tham sé tu do,

nhanh chong va hiéu qua.

Str dyung thuat toan phan cum nay, ta tiép tuc chia cac cum 1 va cum 2 thanh
cac cum con nho hon. Vi du: cum 3, cum 4 la 2 cum con cua cum 1. Qué trinh phan
cum nay duoc ap dung lap lai cho cdc cum méi dugc sinh ra. N6 dung lai khi gia tri
modularity caa cac cum dat ngudng tdi thiéu. Gia tri modularity 1a mot sé liéu do mat
d6 cua cac canh trong cum dén cac canh bén ngoai cum [12]. Két qua 1a mot hé théng
cay phan cap cac cum mdi quan tam cia ngudi dung.

2.4. Xac dinh y nghia ciac cum ngwoi dung
S¢ thich cua ngudi dung c6 thé dugc suy ra ¥ nghia tir cAc cum trong ting

loai db thi twong tu.
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Do thi theo chuyén muc: DBéi véi mdi cum, sé luong ngudi dung truy cap
ting chuy@n muc duoc tinh toan. Sau d6, chon cac chuy@n muc N¢ dau tién, c6 sb
lwong ngudi dung truy cap 16n nhat cho mdi cum. Tén cua cac chuyén muc N nay

dai dién cho méi quan tdm cua ngudi ding cua cum.

Vi du: Nhém nguoi dung thuong xuyén doc cac trang web thudc cac chuyén
muc: bong da, quan vot, bong chuyeén,... c6 thé thdy dugc day 1a nhom nguoi ding

quan tdm dén linh vyc thé thao.

D6 thi theo chi dé: Doi vai mdi cum, s6 luong ngudi ding truy cap tiing chu
dé duoc tinh toan. Theo md hinh LDA, mdi cha dé 1 su két hop cua cac tir khda va
mdi tir khoa dong gop mot trong sd nhat dinh cho chii dé. Ta chon K tir khéa cho mdi
chu dé. Sau d6, chiing ta chon Nt cac chu dé phé bién nhat ¢6 s6 luong nguoi ding
truy cap 16n nhat cho mdi cum. Sy két hop cua céc tir khoa tir cac chu dé duoc chon

Ntnay cd thé dong vai tro giai thich cho méi quan tam ciia ngudi ding.

Vi du: Nhom nguoi ding thudng xuyén doc cac trang web co lién quan dén
c4c tir khoa: hoc bong, tuyén sinh, trung hoc phé thong, ... c6 thé 1a nhom ngudi ding

quan tdm dén linh vuc gido duc.

Do thi theo trang web: Dbi véi mdi cum trong d6 thi trang, chiing ta xac dinh
nhém trang ma ngudi ding da truy cap va sé lugng nguoi dung truy cap vao nhém
nay. Khdng thé kham pha méi quan tam cua ngudi dung trong mdi cum bang cach
suy luan truc tiép tir tap hop cac trang. Tuy nhién, cong viéc nay co thé dugc thuc
hién théng qua tap hop céc chuyén muc hoic cha dé cua trang. Mot trang web cd thé
duoc thém vao mot hozc nhiéu chuyén muc. Va bang cach s dung md hinh chu dé
dwa trén LDA, chiing ta cé thé phan loai tiéu dé ciia mot trang thanh mot cha dé cu
thé. Sau khi xac dinh bo chuyén muyc hoic bo chu dé va sb luong ngudi dung dugc
truy cap qua cac trang, ching ta c6 thé phan tich va hiéu sé thich cua ngudi dung cua

cum, tuong tu nhu cac trudng hop do thi chuyén muyc va db thi theo chi dé.

Ngoai ra, do két qua phan cum 14 cay phan cap cua cac cum mdi quan tam cua

ngudi ding, ¢6 thé phan tich cac cap dd cum khac nhau theo méi quan tdm cua ngudi
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dung. Diéu nay gidp tiét 16 nhitng hiéu biét chinh vé cac nhom nguoi dung ciing nhu
mdi quan tdm cua ho. Sau dé, két hop tat ca cac két qua phan tich sau khi thuc hién
trén ba loai d thi twong tu dugc dé xuét, ching ta cé thé hiéu thém vé méi quan tam

cua ngudi dung trén trang web.

C4c chi tiét vé phuong phap phan tich mbi quan tdm ngudi dung duoc dé xuat

nhu thuat toan cu thé duéi day.

Algorithm User_Interest_Analysis

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

1. set_of titles «— Trich xuét 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 uj and uj in user_list {
5. page_graph(ui , Uj) = SiMpage visit(Ui,U;); // Xay dung db thi twong tu theo
trang web

6. cate_graph(ui, Uj) = SiMcate_visit(Ui,U;); // Xay dung d6 thi twong tu theo
chuyén muc

7. topic_graph(ui , u;) = Simiopic visit(Ui,u;); // Xay dung d6 thi twong tw theo
cha dé duoc xac dinh bang LDA_Model

8. }/lend for

9. Page_SubClusters<—Clustering(page_graph):// Phan cum db thi thanh cac cum
phan cap

10. Cate_SubClusters«—Clustering(cate_graph);

11. Topic_SubClusters«Clustering(topic_graph);

12. Topic_Termspage, Cate_Termspage < Trich xuét tir khoa tir Page_SubClusters
bang cach gan tén chuyén myc va chu dé cho mdi trang web sir dung LDA_Model;
13. Termscate < Trich xuat cac chuy@n muc tir Cate_SubClusters;

14. Termstopic < Trich xuit céc chua dé tir Topic_SubClusters;

15. Hién thi Topic_Termspage, Cate_Termspage, TerMscate, TErMstopic két qua phan
cum;

End Procedure
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2.5. K&t luan chwong

Chuong 2 da trinh bay vé cach xay dung giai phap ky thuat thu thap log, phan
tich log. Chuong ciing da trinh bay cu thé vé cac budc chi tiét trong phwong phap xac
dinh nhom ngudi dung c6 diém gidng nhau va cach xac dinh mdi quan tam cia nguoi

dung tir cAc nhdm nay.
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CHUONG 3 - THUC NGHIEM VA KET QUA

Xay dung bo dir liéu tir dir liéu thuc té, s dung k§ thuat hoc khdng giam sat
d3 dé xuat & chuong 2 dé dua ra két qua phan cum nguoi dung. Dya vao két qua thu

duogc dua ra cac danh gia cho cac cum nguoi dung.
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 chu Linux do d6 khong hd tro cac nén
tang hé diéu hanh khac nhu Microsoft Windows hoic MacOS. Mét sé hé diéu hanh

duoc hd trg nhu:
- Ubuntu 16.04, 18.04, 18.10 (khéng bao gém Ubuntu 19.4)
- Red Hat Enterprise Linux 6.9 trg l1én (khong bao gém RHEL 8.0)
- CentOS Linux 6.9 tré 1én

Countly ciing chi h tro hé diéu hanh co kién tric 64bit, yéu cau méi truong
NodeJS 8.x tr¢ 1én va MongoDB 3.6.x tro 1én

Vé phan cing, Countly yéu cau may chi 6 tdi thiéu 2 CPUs va it nhat 2GB
RAM dé c6 thé hoat dong. O dia ciing yéu cau tbi thiéu 20GB.

Trong luan vin nay, cho muc dich thtr nghiém, sir dung may chu c6 cau hinh

nhu sau:

- Hé diéu hanh: Ubuntu 16.04

- Phan cang: CPU: 2 Core, RAM 2GB, SSD 55GB

- Moi truong duoc cai dat diy du theo yéu cau caa Countly
3.1.2. Cai dgt hg thong

Cai dat moi truong NodeJS 8.x

— Tai package Linux Binaries 64bit tir trang chu cua NodeJS
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# wget https://nodejs.org/dist/v8.9.3/node-v8.9.3-1inux-x64.tar.xz

— Giai nén noi dung bén trong vao /usr/local

# tar --strip-components 1 -xJvf node-v8.9.3-1linux-x64.tar.xz -C /usr/local
— Kiém tra lai phién ban NodeJS

# node --version

v8.9.3

Cai dat MongoDB

— Import “MongoDB public GPG Key” str dung command apt-key

# sudo apt-key adv --keyserver hkp://keyserver.ubuntu.com:80 --recv

9DA31620334BD75D9DCB49F368818C72E52529D4

# echo "deb [ arch=amdé4,armé4 ] https://repo.mongodb.org/apt/ubuntu
xenial/mongodb-org/4.0 multiverse" | sudo tee /etc/apt/sources.list.d/mongodb -

org-4.0.1ist

# sudo apt-get update

— Cai dat

# sudo apt-get install -y mongodb-org

— Kheoi dong va Kiém tra lai phién ban MongoDB

# sudo service mongod start

# mongodb --vesion

db version v.4.0.8

Sau khi cai dat méi truong, tién hanh cai dat cong cu countly 18n may chu. Céc
thong s6 déu duoc ty dong diéu chinh phu hop véi cau hinh may chu dang cai dat
thong qua chirc ning cai dat dugc cung cap bai Countly.

# sudo su -

# wget -qO0- http://c.ly/install | bash
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Budc tiép theo, dé cd thé thu thap duoc dit liéu, can phai thém ung dung Voi

c4c thong tin chi tiét. Ung dung nay dé phan biét giita cac website duoc quan ly chung

trong hé théng caa Countly.

PTIT PORTAL Edit

Application Name PTIT Portal show detsils

Web

Application Type

App Key

Time Zone

lcon

€64480610999F5141b8FI8F7F3dFI5d9dar91fe3

Vietnam (GMT+07:00) Hanoi

i

Salt for checksum

App ID

5c2c39560e66a35b7e802993

Website Domain http://portal.ptit.edu.vn

Hinh 3.1: Théng tin chi tiét &ng dung can thu thap log

Cuéi cling, can sinh ma nhiing javascript, ma nhing nay duoc nhing truc tiép

I&n website can tich hop thu thap dir liéu.

108 | <script type="text/javascript'>
02| //some default pre init

10 | var Tracker = Tracker || {};

11| Tracker.q = Tracker.q || [1;

3| ffprovide tracker initialization parameters
app_key = 'c644806109%29T5141b3F08F7f3dfa5dedafo1fed’;
url = "http://267.148.79.97";

114 | Tracker.
115 Tracker.

17| Tracker.
12| Tracker.
118 | Tracker.
120 | Tracker

1 Tracker.
122 Tracker.
122 Tracker.
124 | Tracker.

g.push(["track_sessions']);
g.push(["track_pageview']);
g.push(["track_clicks']);

.q.
q
q
q

push(["track_scrolls']);

.push([*track_errors']);
.push([*track_links']);
.push([*track_forms']);
q.

push(['collect_from forms']);

128 f/load tracker script asynchronously

27 | (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()};

123 var s document. getElementsByTagName("script’)[@]; s.parentMode.insertBefore(cly, s);
134 1) ()
135 | </script><!-- style | dynamic --»

Hinh 3.2: M4 nhdng tich hgp danh cho website can thu thap
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Khi nhiing ma theo d&i 1&n website, ¢ hai lya chon 1a ma nhung dng bo va
ma nhung bat dong bd. Ta nén sir dung ma nhang bat dong bo vi ¢6 loi thé cai thién
duoc toe do tai trang, cac dir liéu vé trong tac cta ngudi dung van dugc thu thap va
day vao hang doi ngay ca khi ma nhing chua duoc tai xong. Str dung ma nhing bat
ddng bo ciing khong gy anh huong dén website duoc theo ddi, ngay ca khi may cha

thu thap log gip su b, website van c6 thé hoat dong binh thuong.
3.2. Phén tich log truy cap website

3.2.1. Tap dir 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, di liéu log duoc thu thap tir cong théng tin Hoc vién Cong
nghé Buu chinh Vién théng (PTIT). Trong tap di liéu nay, ta thu thap tat ca cac hanh
Vi ctia nguoi dung va thu thap thong tin cta cac trang web nhu chuyén muc va tiéu

de.

Countly ) eTmrortal a 1 =
S5NQOV-4DEC 2019 Dec | 3rd Today 7days 30days 60days [
Pad
259K 18.6K 16K 284days 1.6 min 10.1
TOTAL SESSIONS TOTAL VISITORS NEW VISITORS. TIME SPENT AVC. SESSION PERIOD AVC. REQUESTS RECEIVED
[l
0
N/\/\/\/\/\
TOP PLATFORMS TOP SOURCES TOP BROWSERS TOP VISITS
-oid le.com.vn | 78:0:3
83 E 9% E-:gte com/url 5% E:“E.\"-‘Jtllé

Hinh 3.3: Giao dién théng ké truy cap trong khoang mét thoi gian

Cong thdng tin Hoc vién Céng nghé Buu chinh Vién thdng 1a mot website

duoc cu tric thanh nhiéu trang web con, mdi trang web con thuoc mot hozc nhiéu
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chuy&n muc. C6 tong s6 trén 20 chuy@n muc riéng biét, phd bién nhu: Théng bao sinh
vién, Tin tirc, Pao tao qudc té, ... Cac trang web con thuong 14 cac bai ding co noi
dung chu yéu 14 vian ban, vi du nhu cac thong béo tir cac phong ban trong Hoc vién
t6i sinh vién, cac thdng tin vé cac hoat dong cau lac bd, hoat dong cua sinh vién trong
va ngoai hoc vién. Ngoai ra, theo timg giai doan trong nim hoc, c6 thoi diém tap
trung nhiéu vao cac trang web c6 ndi dung vé tuyén sinh (thoi gian tuyén sinh khoa
méi theo ké hoach cua B Gido duc va Pao tao), hoic noi dung vé ké hoach thi, lich

thi, diém thi cua sinh vién (giai doan cudi hoc ky),...

Dit liéu str dung dé phan tich trong luan van duoc thu thap trong 3 thang (tur
01/04/2019 — 30/06/2019) vai khoang 150,000 ban ghi log tuong tac cua nguoi dung.
Céc thong tin thu thap dugc bao gom chi tiét vé cac hoat dong cia ngudi dung nhu
xem trang, click, tim kiém, noi dung cua cac trang web (bao gom tiéu dé va noi dung).

Céc dia chi trang web, thoi gian va noi dung chi tiét cia tirng trang web duoc
ghi lai trong b dir liéu. T4t ca dit liéu luot truy cap cua nguoi ding twong tu duoc
gan cho mot ID thiét bi duy nhat.

TYPE  REQUESTRECEWED  pequestTIME DEVICE INFORMATION

December Bth

ece 3th 2019 . avascri a
~ GET 2019 F.’;j’fer&th 2019 Gaee309afera 00 “session” e f’.) ,‘Ft‘n |
S 3:59:5 02.
Generic Smartphone (Android) .
Generic Smartphone (Android) Location:
WN (Unknown)
App Version:
[ 0.0
nqe  Device ID:
December Bth 201 . S
v GET ST " d2bdasa3-c a3 session”,  SDKinfo:
- Bae a "metrics” javascript_nati
] 021
App Version:
0.0
Device 1D: -
df':he 120-4782- [ SDKinfo:
~ December Bth 20 . o javascript_native_web
~ GET 3 cacn bae 1905 1
Generic Smartphone (Android) .
Leneric Sm. P ne (Android) Location:
VN (Unknown)
App Version:
0.0
SDKinfo:
t c javascript_native_web
~ CET 2019 DecemberBth2019  pneoioimoar 0 wgeccion® e e
U -
Location:
VN (Hanoi)

Hinh 3.4: Chi tiét vé dix liéu thu thap dwoc tir nguoi ding



45

CAc tac vu tién xu Iy bao gom nhan dang chuyén muc, uéc tinh thai gian trong
khoang thoi gian nguoi dung danh cho mét trang web va lam sach dir liéu. Chuyén
muc cia mot bai dang trong mot trang web dé dang duoc xac dinh bgi truong 1D
chuyén muc nhung d6i khi khong c6 chuyén muc trong trang web. Dé cai thién chat
lwong dit liéu, ta xda cac dir liéu khong lién quan khéng c6 chuy@n muc hoic rat hiém
khi nguoi dung truy cap. Dir liéu sau khi dugc tién xu 1y duoc luu trir trong CSDL
véi MongoDB. Trong khoang thoi gian nguoi dung danh cho mét trang web, ta tinh
toan dya trén thoi gian cua hai yéu cau web lién tiép caa cing mot nguoi ding. Cac
nghién ctru da chi ra rang 55% luot xem trang trén internet kéo dai duéi 15 giay [11].

Thong thuong, nd khéng qué 180 giay [9].

Thuc nghiém nay ciing bé qua cac trang c6 luot xem trang kéo dai it hon hoac
bang 5 gidy vi diéu d6 cho thay rang nguoi dung khong c6 bat ky méi quan tm nao
trén cac trang nay (T = 5). Sau khi tién xt ly, sé luong hd so duoc giam rat nhiéu, so
véi dir liéu ban dau. Két qua 1a bo dir liéu thir nghiém chira 5360 nguoi ding va 19
chuyén myc. Cac mo ta chi tiét cia dit liéu nhap chuot dong truéc va sau khi tién xu

1y duoc liét ké trong bang dudi day

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 luwong chuyén muc 19

Thoi gian duyét web trung binh | 12,7 gidy

S6 luong trang web 1017

Dé xac dinh cac chu dé cho céc trang web, thuc nghiém nay sir dung cong cu
LDA tur goi Gensim (https://pypi.org/project/gensim/) . LDA dugc ap dung cho tap
hop céc tiéu dé duoc trich xuat tir tat ca cac trang web trong bo dit liéu. Hai tham sb

ciia LDA duoc nghién cieu thir nghiém sir dung di liéu thuc 1a number_of _topics (sb



46

lwong cha dé) va eta. Trong thuc nghiém nay, eta 13 0,01. N6 du nho dé 1am cho cac
cha dé dugc cau thanh tir mot vai tir. Bé dé dang hiéu ¥ nghia caa mot chi dé, moi
cha dé duoc thé hién bing nam tir ¢ thé xay ra nhat. Va sir dung thu tuc tim kiém
lui, number_of_topics 1a 50 1a gia tri tot nhat. Céc gi tri ngudng apage, cate VA atopic
cling duogc thir nghiém nghién cau bang cach sir dung bo di liéu nay. Trong thuc
nghiém nay, lan luot sir dung trang web 1 apage 0,003, acate 0,1 VA atopic 0,03. Bdi vi
bo dit liéu duoc thu thap tir mot cong web cua truong dai hoc, n6 ¢6 thé nhom ngudi
dung thanh cac nhom khac nhau nhu khach truy cap, sinh vién trong truong dai hoc,
sinh vién bén ngoai truong dai hoc, giang vién va nhan vién khac cua truong dai hoc.
Sau d6, cac nhom nguoi dung tén nay duoc st dung trong phan tich két qua thyc

nghiém.

Véi Ky vong c6 thé xac dinh dugc cac thong tin co ¥ nghia nhu sé thich cua
nguoi ding, d6i twong nguoi dung ndo quan tim dén cac noi dung nao trén cong
thdng tin. Dua trén cac cach tiép can khac nhau dé phan tich théng tin cia nguoi ding
sir dung ca dir liéu dugc gan nhén (theo chuyén muc) va dir liéu chua dugc gan nhan
(theo chu dé).

3.2.2. Xac dinh sé cum dir li¢u

Can phai xac dinh s6 cum phd hop véi dit liéu ngudi ding hién tai. Khong
phai s6 cum lac nao ciing c6 dinh ma s& duoc tdi uu dé phi hop theo ting giai doan.
Vi du, dit liéu thu thap duogc trong hai thang hién tai duoc chia thanh 5 cum s& 13 ti
vu nhat, nhung trong 2 thang tiép theo, cd thé can duoc chia thanh 7 cum méi phu
hop. Chi sé6 Dunn (dunn index) [2] duogc sir dung dé danh gia két qua phan cum. Ch/

s6 Dunn duoc tinh nhu sau:

min. separation

max. diameter

Trong d6:  min.separation 1a khoang céch nho nhat giita cac cum khac

nhau.
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max.diameter 1a khoang cach 16n nhat trong noi bé cum (gidng

nhu duong kinh).

Néu tap dit liéu chtra cc cum nho gon va tach biét, duong kinh cia cac cum
duoc du kién 12 nho va khoang céch giira cac cum duoc du kién s& 16n. Do d6, chi sé

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

3.2.3. Két qud thuc nghigm.

Poi voi @6 thi theo chuyén muc, Do mot s trang web khong dugc chia vao
chuy&n muc nao hoic cé 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 sé cum

ban dau tir 3 dén 10 cum, chi s¢ Dunn t6i wu nhat khi chia thanh 5 cum.

1857 nguoi dung ban dau trong bé dit liéu dugc phan thanh 5 cum riéng biét.
Trong s6 cac cum nay, hai cum hang dau vé kich thudc chira hon 600 thanh vién. 3
cum khéc bi bo qua vi qua nho. Cum dau tién c6 3 cum phu quan trong khac nhau va
cum thir hai chi ¢6 2 cum phu quan trong. Dya trén cac két qua phan cum theo phan
cap duoc hién thi trong Bang 3.2 va Bang 3.3, ¢6 thé dé dang chia ngudi dung thanh
2 nhém s¢ thich.

Cum #1: Tin tirc, Théng bdo, Théng tin tét
nghiép, Do tao quéc té,...

| i tugng: khch truy cdp, hoc sinh trung
hoc phd thdng, gidng vién hodc nhan
vién, sinh vién trong trudng hodc méi tét
nghiép

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

D6i turgng: sinh vién dang hoc trong
trudmg, sinh vién tim kiém co hdi viéc

Hinh 3.5: Két qua phan loai nguoi ding theo chuyén muc
Nhém dau tién quan tdm dén Tin tac tir truong dai hoc, thong tin tét nghiép
va dao tao qudc té. Nhém thir hai quan tam dén Thdng bao sinh vién, Viéc 1am nhung

khong quan tdm dén Tin tic tir trudng dai hoc. C6 thé phan doan rang nguoi dung
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trong nhom dau tién cd thé 1a khéach truy cip, giang vién hoic nhan vién khac trong
truong dai hoc mudn xem tin tarc. Mot s 1a hoc sinh trung hoc muén xem thong tin
nhap hoc va phan con lai 14 sinh vién trong trueong dai hoc da tét nghiép hoic sinh
vién xuat sic dang tim kiém dao tao qudc té. Nguoi ding trong nhém tht hai c6 thé
13 sinh vién binh thudng dang hoc dai hoc. Nhirng sinh vién nay khong quan tim dén
tin tirc chung tir truong dai hoc ma chi quan tam dén thong tin lién quan dén sinh
vién. Phan con lai 1a nhitng sinh vién mudn tim viéc thuc tap hoic céng viéc. Hinh

3.5 cho thay két qua phan loai ngudi ding.

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

Cum cip S0 dgﬁg‘” Cac chuyén muc
1
Cluster Tin tic; Thdng béo; Thong tin tot nghiép, Thong bao van
1250
1 bang; Viéc 1am cho giang vién; Trao ddi sinh vién
Cluzster 622 Théng béo cho sinh vién; Thong tin tuyén dung; Tin téc
Bang 3.3: Két qua phan cum cap 2 dé thi theo chuyén muc
Cum cap S6 ngudi . A
Cum cha N Céac chuyén muc
2 dung
Sub 810 Tin tic
cluster 1
Sub Théng tin tot nghiép; Thong bao vin bang;
145 A s 2, A
cluster 2 Viéc lam cho giang vién
Cluster 1
Sub 127 Thong bao; Tin tic
cluster 3 g bao
Sub I P A A
33 Trao doi sinh vién; Dao tao quoc té
cluster 4
Sub R , . A,
527 Thong béo cho sinh vién; Tin tic
cluster 5
Cluster 2 S— _ —
Sub Thong tin tuyén dung; Théng bao sinh
75 A i e s
cluster 6 vién; Co hoi viéc lam
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Phan tich cho thdy mot bo phan nguoi dung khéng quan tdm dén tin tic chung
chung ma chi quan tdm dén tin tic lién quan dén nhiém vu hoc tap va thi cie. Mot ly
do c6 thé la khdng c6 nhiéu tin tic. Trong vong mot thang, sé luong bai viét méi truy
cap la khoang 1.000. Pay 1a mot thdng tin co gia tri cho cac quan tri vién cong thong
tin web va cac nha lanh dao trudng dai hoc dé gilp cai thién trang web bing céch
cung cap nhiéu thdng tin hitu ich hon.

Do thi theo cha dé, Ap dung thuat toan phan cum vao db thi cha dé bang dir
liéu tiéu dé va noi dung cia cac trang, ngudi dung dugc phan thanh 8 cum. Do két
qua twong tu cho ca hai do thi chu d8, chi co két qua trén db thi theo chu dé duya trén

tiéu dé duoc trinh bay o day.

Bang 3.4: Két qua phan cum cép 1 dé thij theo cha dé

Sb
Cum ) s
, nguoi Chu de
cap 1l .
dung
Cluster ) . s .z . .
. 1415 | (Thong bao, ket qua, viéc lam, diém chuan, chat luong)
(Cong nghé, chinh quy, bang tot nghiép, ké hoach),
Cluster . N
5 1097 | (Khoa, bo mon, co s& ha ting, hd tro, hoat dong), (Pai hoc,
sinh vién, an toan, mé hinh, giang vién)
cl (Cong ngh¢, buu chinh, sinh vién, ngay hoi, khen thudéng),
uster ,
3 1082 | (Hoc bong, chuong trinh, thuc tap, cong nghé, sach),
(Quyét dinh, can bo, théng bao, bd nhiém, quy dinh)

Bang 3.5: Két qua phan cum cép 2 dé thij theo cha dé
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Sb
Cum Cum ) .
) nguwoi Chu deé
cap 2 cha .
dung
. 286 (Cong nghé, chinh quy, bang tot nghiép, ké hoach):;
(Khoa, bd mén, co s& ha tang, hd trg, hoat dong)
Cluster
) (PTIT, sinh vién, an toan, mé hinh); (Khoa hoc, hoi
2 293 nghi, viéc lam, nghién cau, giang vién); (Cong
nghé, chinh quy, bang tt nghiép, ké hoach)
(Cong ngh¢, buu chinh, sinh vién, ngay hoi, khen
, 1037 thuang); (Hoc bong, chuong trinh, thuc tap, cong
Cluster nghg, sach), (Quyét dinh, can bg, thong bao, bd
3 nhiém, quy dinh)
s 45 (Buu chinh, théng tin, théng bao, gido duc, viéc
lam)

Bang 3.4 cho thay 3 cum cap 1, ¢6 hon 1.000 nguoi dung. Chi c6 mot cha dé
trong cum 1. Cum 2 va 3 ¢6 nhiéu hon ba chi dé. Ca cum 2 va cum 3 duoc phan cum
thanh nhiéu hon hai cum phu nhung trong phan két qua nay chi giir lai 2 cum phu
quan trong nhat cho sy ngin gon (xem Bang 3.5). Dya trén cac két qua phan cum
theo phan cap duoc hién thi trong Bang 3.4 va Bang 3.5, ¢6 thé dé dang chia nguoi
ding thanh 3 nhém quan tam Ién. Nhom dau tién - nhém 16n nhat quan tam dén
Thong bao vé mot sé két qua diém chuan. Nguoi dung trong nhom nay thudng 12 sinh

vién. Két qua nay twong tu véi két qua khi phan tich do thi chuyén muc.

Nhom thir hai c6 xu hudng théng tin caa trudng dai hoc hoic tin tac. Mot sé
luong 16n ngudi dung trong nhém nay quan tam dén nhing th lién quan dén ching
chi / van bang (nhém con 1 trong Bang 3.5) va c4c hoat dong trong truong dai hoc.

Ho 1a nhitng sinh vién hoc xong va dang cho tét nghiép. Phan con lai chu y dén théng
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tin caa nghién cau, hoi nghi va truong dai hoc. Nhom ngudi dung trong cum 3 quan
tam nhat dén viéc khen thuong sinh vién cho mot sé cudc thi va théng tin thuc tap
cling nhu hoc bdng. Ho phai 1a nhitng hoc sinh gidi, thich nhitng thir théch trong cac
cudc thi cua truong dai hoc. Trén thuc té, trong thoi gian nay, rat nhiéu sinh vién
trong trudng dai hoc tham dy céc cudc thi lap trinh do truong dai hoc va Samsung t6
chtc. Mot s6 trong s6 ho ¢6 thé 1a sinh vién nim thtr ba hodc nim tht tu dang tim
kiém théng tin vé chuong trinh thyc tap hoic hoc bdng tir cac cdng ty. C6 thé nhan
ra rang rat it nguoi dung / sinh vién trong nhém nay quan tam vé tin tic tir trudong dai
hoc. Nhitng phét hién nay khéa giéng véi két qua da nhan duoc tir phan tich d6 thi

chuyén muc, nhung khong cé tén chuyén muc.

Do thi theo trang web. Ap dung thuat toan phan cum phan cap vao d6 thi theo
trang web, nguoi ding duoc phan thanh 7 cum. Sau d6, ddi véi mdi trang web, anh
Xa toi chuy@n muyc va chii dé twong (ng. Bang 3.6 mo ta ba cum trén ciing trong két
qua phan cum sau khi géan tén chuy@n muc. Tir két qua, chi biét raing mot sé luong
l6n nguodi dung quan tdm dén Tin tirc, sau d6 12 Théng bao cho sinh vién, Thong bao
khéc va tin tac Sinh vién. Tat ca cac cum md ta thong tin kha giong nhau.

Két qua tuong tu khi gan chu dé cho cac trang web theo cum. Ly do 1a nhiéu
trang web trong cac cum khéc nhau thudc vé cung thé loai hoic cha dé. Khi gan
chuyén muc va chu dé cho trang, cac chuy@n muc va chu dé tuong tu s& xuat hién

trong cac trang web khac nhau. N6 dan dén cac cum khac nhau ¢ thong tin tuong tur.

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

Cum S6 ngwoi dung C4c chuyén muc
Tin tac, Thong bao sinh vién, Théng bao, Tin
Cluster 1 5096 o
tuc sinh vién
Tin tac, Théng bao sinh vién, Théng bao, Tin
Cluster 2 184

tiec sinh vién

Cluster 3 120 Tin tic, Thong b&o, Thong béo sinh vién




52

3.2.4. Xay dwng giao di¢n cong cu phan tich log truy cdp

»
[

Counlly () emiTPortal

CLUSTERING |

DATE = TOTAL VISITORS NEW VISITORS RETURNING VISITORS

Hinh 3.6: Giao dién cdng cu phén tich log truy cap website

Véi quy trinh thu thap va xa Iy log trong thuc nghiém nay, dé thuan loi cho
qua trinh phan tich log truy cap website va danh gia y nghia cua két qua phan tich.
Do qué trinh phan cum dit liéu nay tén nhiéu thoi gian dé xu ly thy thudc vao sb
lwong ban ghi dit liéu nén cac tac vu s& duoc thuc hién ¢ nén, quan tri vién s& xem

cac két qua sau khi qua trinh phan tich hoan tat.

Sau khi quan tri vién thuc hién thao tac phan cum ngudi ding. Mot tién trinh
s& thuc hién ngam, sau khi thuc hién xong thuat toan phan cum, di liéu s& duoc luu
trit & bo nhé dém, sau d6 sir dung cac cdng cu biéu dién biéu do dé biéu dién céc cum
di liéu.

Tir biéu @6, quan tri vién ¢ thé xem xét vé so thich, cac méi quan tam, cac
nhom ngudi dung trén website dé cd thé tién hanh nhiing thay doi can thiét cho noi

dung phu hop véi ngudi dung hon.
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3.3. K&t luan chwong

Chuong 3 di trinh bay vé qua trinh thuc nghiém két qua tir dix liéu thyc té ap
dung k¥ thuat da dé& xuét & chuong 2 dé dua ra két qua phan cum nguoi dung. Két
qua phan tich trén da phat hién ra mot sé mdi quan tdm cua ngudi ding. Nhiing két
qua nay cd thé cung cip hd tro dang ké cho quan tri vién website dé t6i wu hoa cau

tric cua trang web va cai thién cac chién lugc dé xuat trang web.
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KET LUAN VA KIEN NGHI

Luén vin nay tap trung nghién ctru vé khai phé st dung web, log truy cap, cac
ki thuat thu thap log truy cap website, cac ki thuat xir Iy va phan tich log. Cu thé

luan vin di dat duoc céc két qua sau:

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

= Nghién ctru vé& hoc khong giam sat va cac ky thuat phan cum dir liéu dé co
thé ap dung ky thuat xir Iy log va phan tich log truy cap website.

= Pua ra md hinh thir nghiém véi day du cac buéc thu thap, chuan hda, xu

ly va phan tich log, c6 thé trién khai str dung trong thuc té.

Do thoi gian thuc hién luan van khoéng nhiéu nén tac gia chua c6 diéu kién
nghién ciru thém nhiéu phuong phap. Trong tuong lai, néu c6 diéu kién, tac giai s&
tap trung nghién ciru dé xay dung hé thdng phan tich log truy cap website hoan thién,
dura ra cac bao céo truc quan, xay dung cac hé théng goi ¥ thay doi noi dung, cau trdc
website tich hop truc tiép vao trang quan tri website cho cac quan trj vién, ... nghién

ctru tng dung viéc xt Iy va phan tich log vao nhiéu linh vuc khac nhau.
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