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GIOI THIEU

Web 14 kho tai nguyén dit liéu khong 16, khéng ngimg ting trudng véi toe do
cao. Ngay cang nhiéu thdng tin trong cudc song dugc dua 1én Internet. Trong do,
Internet chira nhiéu thong tin c6 gié tri lién quan dén cong ddng ndi chung, va cac
hoat dong san xuét kinh doanh néi riéng.Xuat phat tir thuc té do, vay c6 phuong
phap nao? Chlng ta c6 thé khai thac thdng tin tir Internet dé phuc vu cudc séng.
Hién nay c6 nhiéu céng trinh nghién ciru cac phuong phap khai thac thong tin tir

Internet.

Xuat phét tir bai toan thyc té trong hoat dong kinh doanh thwong mai, liéu co
phuong phap nao danh gia thong tin vé san pham théng qua cac nhan xét cia ngudi
ding trén Internet? Pay 1a mot bai toan kho can két hop nhiéu kién thuc dé giai
quyét bai toan nay. Do d6 em chon dé tai: “Bai todn khai thdc théng tin vé sdn
pham tir Web”.Khoa luan tap trung tim hiéu cac ly thuyét lién quan nhiam phan nao

giai quyét duoc van dé dat ra.

Mot hé thdng tong hop thong tin tir Internet cho phép nguoi ding dua vao cac
thong tin can danh gia vé san pham dugc quan tAm. Sau d6, hé théng dua duoc ra
cac thong tin lién quan dén san pham dé c6 thé hd trg cac doanh nghiép c6 thém

mét kénh thdng tin vé& cac san pham trén thi truong. Hé théng dugc mo ta nhu sau:

1. Nhap théng tin san pham:Nguoi ding nhap cac thuat ngit vé thong tin sdan
pham vao 6 thong tin san pham can danh gia. Hé thong tra vé cac thdng tin san

pham ma hé thdng khai thac, phan loai, théng ké duoc théng qua may tim kiém

2. Tim kiém thong tin:Hé thdng dya vao cac thdng tin san phdm duoc nhap
Va0 va gai vao may tim kiém dé tim cac Y kién ngwoi ding san phamhoic Xu
huong.

3. H tro danh gia:Két qua tra vé tir may tim kiém duoc dem phan loai, thong
ké cac thong tin can thiét vé san pham nhiam danh gia cam nhan cia nguroi tiéu ding

d6i voi san pham duoc dwa vao danh gia.

4. B4o c&0:Hé thong dua ra cac ban bao céo vé y kién ciia ngudi st dung sdan

phdm bang cac sb liéu theo chuyén man.
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5. Giao dién hé théng:Heé thdng c6 giao dién than thién, thuan loi cho nguoi
dung va nguoi quan ly.
Qua cdch dat vin dé trén, khoa lugn dwec trinh by nhur sau:
Gigi thiéu: Gidi thiéu chung vé bai toan va pham vi cia khéa lugn.
Chuwong 1: Trinh bay co sé ly thuyét d@é thuc hién khoa lugn.

Chuwong 2:Trinh bay céc kién thire lién quan dén bai toan tim kiém thong tin trén
Internet diing dé tro gilp cac hoat déng trong kinh doanh.

Chuwong 3:Trinh bay phan phan tich thiét ké mét izng dung mang tinh chat thi
nghiém.

Két luan

Tai liéu tham khao
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CHUONG 1: COSO LY THUYET
1.1CAC KHAI NIEM CO BAN

Khai pha dir liéu 1a mot hudng nghién ra doi hon mét thap nién tro lai day.Cac
k¥ thuat chinh duoc 4p dung trong linh vuc nay phan lén dugc thira ké tir linh vuc
Co s dir liéu,hoc may, tri tué nhan tao, ly thuyét théng tin, xac suat thong ke, va
tinh toan hiéu ning cao. Do sy phat trién nhanh caa Khai pha di liéu vé pham vi ap
dung va cac phuong phap tim kiém tri thic, nén di c6 nhiéu quan diém khéc nhau
vé Khai pha da liéu. Tuy nhién, & mot muc triru tugng nhat dinh, theo [1] khai niém

Khai ph& di ligu nhu sau:

“Khai pha da ligu 1a mgt quéa trinh tim kiém, phan tich, phat hién

cac tri thirc mdi, tiém dn, héizu dung trong cdc co sé dir ligu lén.”

Trong linh vuc khai pha di liéu, c6 nhiéu huéng nghién ciru duge dua ra trong

d6 c6 mot s6 hudng chinh dugc nhiéu nha nghién ciu quan tam.

Khai pha dir liéu van ban,Web, Trich chon théng tin, Phéan tich mang xa hoi,
khai pha quan diém, Phan tich dit liéu kinh té - tai chinh, Khai pha dit liéu sinh hoc,

yté,...

Khda luan nay hudng dén viéc tim hiéu va xay dung hé thong théng nham
khai thac thong tin cac san pham ma ngudi tiéu dung da danh gia trén Internet, cu
thé 1a cac trang web. Nguoi tiéu dung ¢6 mua, sir dung cac san pham va ho da co
cam nhan va suy nghi vé san pham dé. Péi lic ho dua nhiing cam nhan vé san
pham ndo d6 1én cac trang web ca nhan, cac dién dan, ... trén Internet. Bai todn ma
khoa luan nay tim céch giai quyét 1a tim cach khai thac cac théng tin vé mot san
phdm cu thé nao do trén Internet, thong ké dé phuc vu cho cong tac khao sat va
danh gia san pham trén thi truong. Sau day 1a mot s6 khai niém duoc st dung.

Thong tin san pham: La thong tin mé ta vé nguon gdc, tinh ning k¥ thuat,
tinh chat Iy hoéa tinh, cong dung chinh, gia thanh, mau sic, hinh dang, kich thudc,

... ctia san pham.
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Y kién ngwoi ding san pham: La cac thong tin nguoi ding phan anh vé san
pham duoc thé hién qua cé4c tir danh gia vé wu diém nhu: Tt, thuan tién, tiét kiém,
bén, ré, dep, phong phi, da dang, muot ma, min, ... hoic dugc danh gia nhuoc
diém: Xau, kém, mau hong, hang gia, hang nhai, ... hodc duoc thé hién mong mudn
vé san pham qua cac tir nhu: gia nhu, gia ma, can, phai, dé tét hon, ...

Xu hwéng: La céc tir lién quan dén cdc mong mudn caa ngudi ding vé san

pham. Puoc chi thanh xu hudng tét hoic xau hoic khong thién cam.
+ Xu hudng tét: Xu huéng danh gia thong tin san pham tot
+ Xu huéng xau: Xu hudng danh gia thong tin san pham xau
+ Xu huéng khdng thién cam: Xu hudng khdng khen, khoéng ché san pham.

Ngudi tiéu dung: La ngudi mua hoic nguoi sir dung san pham hoic ngudi ¢6
¥ dinh mua hay sir dung san pham c6 giri thdng tin 1én Internet.
Ngudi ding: Nguoi co twong tac vai hé théng.
Ngudi quan tri: Ngudi ¢ nhiém vy quan ly hé théng.
May tim kiém:Céc cd may tim kiém thong tin trén Internet: Google, Yahoo,
Bing, ...
San pham: L& tat ca cac mat hang dang duoc tiéu thy trén thi trudng bao gom
thi trrong trong nude va nudc ngoai.
1.2 KHAM PHA TRI THUC TRONG CO SO DU LIEU
Khai pha dir liéu 1a linh vyc c6 lién quan dén nhiéu nganh khac nhau nhu:
théng ké, hoc may, tinh toan phéan tan,co so dir liéu, thuat todn, mé hinh héa du
liéu,...
Muc tiéu cua khai pha dit liéu 1a kham pha tri thirc tir d6 dung hd tro ra quyét
dinh, trong linh vuc hep nay c6 thé dugc chia thanh mot sé giai doan [3][4]:
= Trich chon di# lidu: budc nay trich nhitng bo dix liéu can duoc kham
pha tir cac hé théng dir liéu (databases, data warehouses, data

repositories) ban dau theo mot sé tiéu chi nhat dinh.
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Tiéen xir Iy dir ligu:Budce nay 1am sach dit liéu (xir Iy nhitng dix liéu du
thira, nhiéu, .v.v.), rat gon dix liéu (4p dung céc thuat toan lay mau,
\V.V.), rdi rac hoa dit liéu. Két qua la dit liéu s& nhat quan, day du, duoc
rit gon, va duoc roi rac hoa.

Bién doi dir ligu:Pay 1a buéc chuan hoa dit liéu, tinh chinh dit liéu dé
dua dir liéu vé dang chuan dé giup k¥ thuat khai pha di liéu ¢ budc
sau.

Khai pha di liéu: Ap dung nhitng ky thuat phan tich nham dé trich
chon théng tin, nhitng méi lién hé dac biét cua dir liéu. Budc ndy rat
quan trong va can nhiéu tai nguyén nhat cua toan bo qué trinh khai pha
trin thuc.

Pdnh gid va biéu dién tri thirc: Cac mau tin va quan hé giira ching da
dugc rat trich & bude trén duoc ma hoa va biéu dién theo dang dé& quan
sat nhu do thi, cdy, bang biéu, luat, .v.v. Budc nay cung cap thong tin

cho cac nha quan trj ra quyét dinh.

Céc giai doan trong KDD duoc thé hién truc quan nhu hinh 1 dudi day:

Biéu diéntri

jl Brinh gid wd Cac mau o

i thi e oo Data Minin
Tri thix thich _ £
- E N

Diflidu
Trich chon dit Tién i Iy dit Bifr dai dit
ligu lign Liéu

Dt liéu

Hinh 1.1:Cdc budc thuc hién trong qud trinh kham pha tri thicc
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1.3 CAC KY THUAT AP DUNG TRONG KHAI PHA DU LIEU

1.3.1 Céc ky thuat tiép can trong Khai pha dir li¢u

Khai ph4 tri thic 13 mot linh vuc lién nganh, bao gom: Té chic dir liéu, hoc

may, tri tué nhan tao va cac khoa hoc khac, su két hop nay c6 thé duoc dién ta nhu

trong hinh 1.2 duéi day:

T& chirc div lidu

Caclinhwiuc khoahoo khac

]

Hoe mdy wa trd tué
nhén tao

[ ‘

Hinh 1.2 Cdc linh vuc lién quan dén Kham pha tri thire trong CSDL

Dwa trén quan diém cia hoc may thi cac ky thuat trong Khai pha d liéu,

bao gom:

= Hoc c6 giam sat: La qua trinh gan nhan 16p cho céc phan tir trong

CSDL dya trén mét tap cac vi du huan luyén va céc thong tin vé nhan
16p da biét.

Hoc khong c6 gidm sat: La qué trinh phan chia mét tap dir liéu thanh
cac 16p hay 1a cum (clustering) dir liéu twong tu nhau ma chua biét
trudc cac thdng tin vé 16p hay tap cac vi du huan luyén.

Hoc nia giam sat: La qué trinh phan chia mot tap dir liéu thanh céc
I6p dwa trén mot tap nho cac vi du huin luyén va mot sb céc thong tin

vé mot s6 nhan 16p da biét trudc.

Theo 16p céc bai toan can giai quyét, thi Khai pha dir liéu bao gdm cac ky

thuat ap dung sau:

Phan I16p va di dodn(classification and prediction): xép mot dbi twong
vao mot trong nhirng 16p da biét truéc. Vi du: phan 16p cac bénh nhan dix
liéu trong hd so bénh an. Hudng tiép can nay thuong sir dung mot sb ki
thuat cia hoc may nhu ciy quyét dinh (decision tree), mang no ron nhan
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tao (neural network), .v.v. Phan l6p va du doan con dugc goi la hoc co
giam sat.

= Ludt két hop (association rules): 1a dang luat biéu dién tri th ¢ dang kha
don gian. Vi du: “60 % nir gigi vao siéu thi néu phan thi co téi 80%
trong sb ho s& mua thém son”. Luat két hop dugc ung dung nhiéu trong
linh vuc kinh doanh, y hoc, tin-sinh, tai chinh va thi truong chirng khoan,
V.V,

= Phan tich chudi theo thoi gian (sequential/ temporal patterns): tuong tu
nhu khai pha luat két hop nhung c6 thém tinh th ti va tinh thoi gian.
Huéng tiép can nay duoc tng dung nhiéu trong linh vyc tai chinh va thi
treong chirng khoan vi no ¢6 tinh dyu béo cao.

= Phan cum (clustering/ segmentation): xép cac ddi twong theo ting cum
dir liéu ty nhién. Phan cum con duoc goi la hoc khéng cé giam sat (
unsupervised learning).

= M0 ta khai niém (concept description and summarization): thién vé mo
ta, tbng hop va tom tat khai niém. Vi du: tom tat van ban.

1.3.2 Céac dang dir liéu c6 thé khai pha

Do Khai pha diz liéu dugc tng dung rong rai trén nhiéu linh vuc ¢ thé lam
viéc véi rat nhiéu kiéu dit lieu khac nhau. Vi du: Co so dir liguquan hé, dir liéu da
chiéu, Co s dir liéu quan hé - huwdng dsi twong, Co so dir lidu c6 thuge tinh khong
gian va thoi gian, Co so dir liéu chudi thoi gian, Co so dir liéu da phuwong tién, ...
1.ATIM KIEM THONG TIN TREN INTERNET

Theo [thuy1] may tim kiém la mot hé thdng phan mém duoc xay dung nham
tiép nhan yéu cau tim kiém cia nguoi dung, sau d6 phan tich yéu cau nay va tim
kiém thong tin trong co s& dit liéu duoc tai xudng tir Internet va dua ra két qua 1a

danh sach cac trang Web I&n quan véi yéu cau nguoi dung.

Vé co ban, moi k¥ thuat tap trung vao may tim kiém (Searche engine). Hién
nay trén thé gigi co rat nhiéu may tim kiém, dién hinh la Google, Bing, Yahoo,...,va
mot s6 may tim kiém c6 cach thuc hién rat dac biét khdng chi dwa ra két qua tim

kiém 13 cac dia chi chua théng tin ma tim kiém va tong hop tri thirc nhu
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Wolframanpha, maytim kiém nay con biét cach tra 10i cac van dé mang tinh chat
dac thu chuyén nganh nhu toan hoc, ly, héa, lich su, dia ly,...

Kién trac co ban cia may tim kiém gom céc khdi nhu truy van dit liéu, danh
chi muc, phan loai dit liéu....N6i chung, may tim kiém thuc hién mot sé thao tac co

ban sau:

Buwéc 1: Phan tich cac yéu cau cia ngwoi dung, phan logi va ddnh chi muc

Cac Yeu cau nay, lwu vao hé thong.

Buwéc 2:Céac két qua tim Kiém ciing dwoc phdn tich, danh chi Muc va luu vao

hé thong.

Buwéc 3: Khi ¢6 yéu cau tim kiém thong tin, may tim kiém so khép yéu cau véi
C4C YBU Cdu dd cé san néu phi hop sé duwa két qua ra lubn, néu yéu
Ccau ndy chwa ¢é thi sé tim théng tin rai thao tac lai budc 1. Poi Véi

ket qua tim kiém méi sé bé sung nhu buéc 2.
Sau day 14 so d6 kién tric chung cia mot s6 khdi trong may tim kiém [2].

Khéi Truy védn

Document data store

e I

r \._/IE e

j\i‘]\\r Jf User Interaction <:> Ranking <:>
\ r.rf\ FT\

<:> Evaluation

Hinh 1.3: So do khéi Khéi truy van

Index

Log Data

Khéi truy van nhan thong tin tir nguoi ding theo dang van ban. Tir d6 phan
loai, xac dinh y&u cau cua cu truy van xem thudc nhém nao? Péanh gia va phan tich
cau. Tim kiém trong co s& dir liéu chi muc rdi tra lai két qua tim kiém cho nguoi

dung.
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@ Document data store

|:> Text Acquisition Index Creation |:>
E-mail, Web pages, @ @
News articles, Memos, Letters Index

Text Transformation

Khéi Panh chi muc

Hinhl1.4: So d6 khoi Panh chi muc

Trong khoa luan nay may tim kiém Google dugc si dung lam cong cu dé lay

thong tin. Do d6, phan sau s& khao sat ky hon vé may tim kiém cua Google.

Tén goi cua may tim kiém Google c¢6 ngudn gdc tir chit “Googol”. Sau mot
thoi gian khong 1au may tim kiém nay tro nén noi tiéng vi dap ung tét yéu cau
ngudi ding. Google di ap dung nhirng k§y thuat tién tién dé nang cao kha ning san
pham cua ho nhu:

= Cong nghé crawling c6 téc dé cao khi thu thdp tai lidu va cdp nhdt ching.

= H¢ thong leu triv khdng nhiing lueu trit chi s6 ma lueu trit todn bg ngi dung tai
lieu.

= Hé théng ddnh chi sé hiéu qud khi 1am viéc trén hang tram tetrabyte dé liéu.

= Cau hdi cdn dwoc tiép nhdn va dap ving nhanh theo c& hang tram nghin cdu
hoi trong m¢t giay.

May tim kiém nay c6 mot s6 dic trung
- Boolean: viéc cho phép ngam dinh cac phép toan logic(and, or, not, (),+,-) trong

cau hdi tim kiém va thuc hién.
- Default:Phép todn logic duwoc thi hanh ngam dinh.
- Proxymity: Thuc hién tim theo cum tz.
- Truncation: Tién hanh tim kiém theo tir géc,cho phép c6 ki hiéu dai dién trong

cau hai.
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- Fields: Cho phép dat tham sé tim kiém theo mét s6 truong theo tiéu dé, dia chi
URL, lién két, mien/site, kiéu file, ...

- Limits: Cho phép dwa ra mét s6 han ché vé thoi gian, linh vuc , Néi dung, da

phuong tién ...

- Stop(stop word): Cho phép logi bé tir dirng, mét sé truong hep khong tien hanh
tim kiém tir qua thong dung.

- Sorting: Scp xép két qua tim kiém theo @3 lién quan, phan cum theo dia chi web,

sap theo thir tw thoi gian, kich thuéc.

1.5 PHAN LOAI THONG TIN TIM KIEM

Bai toan phancum thdng tinla mét trong nhitng bai todn quan trong nhat trong
linh vuc khai pha dir liéu. Phan cum dir liéu 1a dua vao cac muc tiéu tac 14 cu thé

c4c tiéu chi phan cum dé tu dong sinh ra cac 16p(cum) thong tin.

Khi ap dung cac thuat toan phan cum dit liéu nham muc dich quan trong la
khai phacac cau tric caa mau dir lidu dé tir d6 tao ra cac cum dir liu tir kho di liéu
goc, theo do6, cho phép phan tich, nghién ciu cho tirng cum dir lidu dé kham phé va

trich xuat cac thong tin tiém an, c6 ich hd trg ra quyét dinh.

Vi du: Sau khi tim kiém cdc van ban trén Internet vé cac thong tin san phdm,
hé théng duwroc xay ding phai kham pha ra cac théng tin vé sy ddnh gid ciia nguoi
tiéu ding vé sdan pham dé la “tot” hay “xdu” hodc xu hwdéng mong muén vé san
phdm cdu nguoi tiéu dung.

Nhu vay, phan cum di liéu 12 phuong thuc xir ly théng tin nham kham pha
méi lién hé gitta cAc mau dit liéu bang cach td chirc ching thanh cac cum.Hién nay,
cac ky thuat phan cum da duoc tng dung rong réi trong cac ung dung nhu: nhan
dang mau, xt ly anh, nghién ctu thi truong, truc quan hoa, ... Trong ndi dung tiép
theo, khoa luan s& dé cap dén cac hudng phan cum dir iéu, day 1a phan quan trong

trong linh vyc khai pha dix liéu.
Céc hudng giai quyét phan cum:

Theo [thuy1], c6 mét sé cach phan cum nhu sau:
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- Phwong phap phdn cum theo mo6 hinhva phan vang (partitioning): Phuong
phap tha nhat tao ra cdc md hinh biéu dién cac cum; phwong phap thir hai chi don

gian 1a tap hop cac phan tir dix liéu vao cac cum.

- Phan cum don dinh va phan cum xac sudt: Trong phan cum don dinh, mdi
mot phan tir dit liéu (thdng tin trén trang Web) chi phu thudc vao mot cum. C6 thé
xem xét viéc gan théng tin d thuéc cum i nhu 1a viéc dat mot gia tri trong mang hai
chiéu Z Boolean Zg;la 1. Trong phan cum xac suat. mdi phan tur dir liéu s& c6 xac
Suat nao d6 d6i véi mdi cum. Trong ngit canh nay, Zg; 6 gia tri 1a mot sé thuc
trongkhoang[0,1]. Tuc la, gia tri trong bang la mot anh xa z: S xS— [0, 1] va céac
vector ¢;, 1am cuc tiéu hoa 3; 3.4 .s; 8(d, ¢;)hodc cuc dai hoa Y, Yades; sim(d, ¢;).

- Phan cum phang va phan cum phan cdp: Phan cum phang chi don gian la
chia tap dit liéu thanh mot sé tap con. Con phan cum phan cap tao ra mot cay phan
cap cua cac cum. Viéc phan hoach c6 thé thuc hién theo hai cach,a) cach tha nhat
bat dau bang viéc cho méi mau tin vao mét cum cua nd va tién hanh két hop céc
cum lai v6i nhau cho dén khi s cac cum 1a ph hop, cach nay dugc goi la phan cum
tir dudi 1én (bottom - up). b) Cach thtr hai bat dau bang viéc khai bao cac cum
nguyén thay va sau do gan cac mau tin vao cac cum, cach nay duoc goi la phan cum
tir trén xudng (top - down). Nhu vay, c6 thé xem xét ki thuat phan cum bottom - up
dwa vao qua trinh 13p lai viéc tron cac cum twong ty nhau cho dén khi dat duoc b
cum mongmuén; k¥ thuat phan cum top - down lam min dan bang céch gan cac
Mau tin vao cac cum duoc thiét dit trude. Ky thuat bottom - up thuong cham hon,
nhung ¢6 thé dugc dung tron mot tap nho cac miu co trude dé khai tao cac cum

nguyeén thity trude khi tién hanh ky thuat tir trén xubng.

- Phan cum theo 16 va ph&n cum gia tang: Trong phéan theo 16, toan bo tap dir
liéu duoc st dung dé tao ra cc cum. Trong phan cum gia ting. giai thuat phan cum
lay tirng phan tir dit liéu va cap nhat cac cum dé phan vao cum thich hop.

Trong khéa luan nay, cac mau tin duoc phan cum theo cac tiéu chi dem vao
tim kiém. Nghia 13, c4c tiéu chi tim kiém bao gom tén san pham, cac thudc tinh cua

san pham. Céac san pham duoc phan loai theo loai san pham. Cac loai san pham
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thuéc mot nhém san pham nao d6. Cac tiéu chi nay dugc gan mot ma xac dinh(ma
tim kiém) nham phan biét cac tiéu chi khac nhau, d& dang cho viéc phan cum.
1.6 TO CHUC LUU TRU THONG TIN TIM KIEM

Khi cd két qua tim kiém cac hé thdng can luu trit theo mét dinh dang nao d6
dé phuc vu cac nghiép vu tiép theo. Hién nay ngudi ta thuong ding hé quan tri co
s& dit liéu 16n dé luu trit nhu: SQL server, MySQL, Postgre, Oracle,... Dic biét
hién nay dinh dang XML la mét trong nhing chuan dit liéu duoc dung phé bién.

Khoa luan nay sir dung hé quan tri co s¢ dit liéu SQL server dé luu trit.

Dir liéu khai thac vé dugc phan loai theo céc tiéu chi tim kiém, cac thdng tin
tir cac trang web khi 1y vé dugc danh ma dé phan biét cho mdi lan lay két qua. Cac
thong tin nay duoc gan véi ma tim kiem. Cac url chinh xé&c caa ting ban tin ciing

duoc luu trir dé thuan tién cho viéc lay lai noi dung sau nay.

Vi du: Luu trit thong tin sau khi tim kiém:
WebsitelD SearchlD Url Content
97 26 Vanphongphamt2.com

WebsitelD 12 ma cua trang Web chira ban tin thoa man tiéu chi tim kiém c6 ma
SearchlD 1 26 (chira cac tir khda vé san pham céc loai bat bi). Thudc tinh Url chira
dia chi caa Website ¢ chira théng tin vé but bi, Thudc tinh Contentchira cac vian
ban vé thong tin cac loai but bi c6 trong Website Vanphongphamt2.com, d6i khi
con ¢o lan cac thé dinh dang HTML cua trang Web d6. Dit liéu nay méi chi la dir
liéu tho.

Cac ban tin dugc nhdm theo muc tiéu tim kiém (phu thudc vao ndi dung cua
khoa tim kiém) do vay céc ban tin thuong chira cac thdng tin vé mot loai san pham
cu thé.
1.7XU LY THONG TIN

Cac ban tin nhan dugc tir cac may tim kiém dugc luu trit trong hé quan tri co
so dir lisu SQL Server. Cac dir lidu nay dwoc goi la dit liéu thd. Vé mat hinh thic

van ban nay duoc coi 1a vin ban phi ciu tric, trong d6 cac d6i tugng duogc dién ta
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bang cé4c danh tir va cac thudc tinh cia dbi tuong dugc mé ta bang céc tinh ti, trang

tu,...

Khi xir 1y thong tin dwgc may tim kiém tra vé, dua vao bo tir khoa tim kiém
SearchKeystrong bang SearchTable theo hinh sau:

SearchlD SearchKeys ProductID SearchEnginelD

Bat + bi + ngoai +
26 Gia+tién + Bén+ 10 www.google.com
Ré

Dit liéu dugc phan cum theo ma san pham ProductlD = 10va cac thudc tinh
cuia san pham nay. Hé thdng phan tich cac théng tin roi phan cum ching theo cac

tiéu chi dugc luu trong SearchKeys dbi vai san pham c6 ma ProductID = 10.
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CHUONG 2: KHAI PHA VA TONG HQP DU LIEU

Chuong nay khoa luan trinh bay mét s6 kién thirc co ban lién quan dén théng
ké va khai pha dix liéu, theo d6 lam sang to cach thic tdng hop thong tin tir cac mau
tin khai thac duoc
2.1 PHAN CUM DU LIEU

Phan cum dir lidu 4p dung nhiéu kién thirc trong cac nganh hoc may, théng
ké, nhan dang, ... C6 rat nhiéu khai niém khac nhau vé phan cum, tuy nhién c6 khai

niém chung nhét vé phan cum [2].

"Phan cum dit liéu la mdt phirong phdp trong khai phd dir liéu, nham tim
kiém, phat hién cdc cum, cac mau dir liéu tw nhién tiem an, hcfp dén trong tap dir

lidu I6n, tir 36 cung cdp thong tin, tri thire hitu ich cho nguoi sir dung."

That vay, phan cum dir liéu 13 qua trinh phan chiatap dit liéu thanh cac khan
khac nhau dya trén mot tap cdc tiéu chi cho trude. Phuong phap phin cum cé thé
dugc xé&c dinh trude theo kinh nghiém hodc co thé duoc tu dong xac dinh béng

phuong phép phan cum.

Hinh2.1:Hinh minh hoa phdan cum dir liéu

O hinh trén, khi &p dung phuong phap phan cum du thu cong hay ty dong, s&
thu dugc cac cum trong d6 cac phan tir "gan nhau" hay 1a "twong t" thi ching
thudc vé cac cum khéc nhau.

Phan cum dit liéu phai giai quyét d6 1a hau hét cac dit liéu chta dir lidu
"nhidu" (noise) do cac budc ldy miu chua diy du hodc thiéu chinh xé4c, do d6 can

phai 1ap ké hoach chién lugc ngay tai budc tién xur 1y dir liéu dé loai bo "nhiéu"
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trude khi dua vao giai doan tiép theo. Khai niém "nhidu" duoc hiéu 13 théng tin vé
cac ddi tuong chua chinh xac, hoac la khuyét thiéu thong tin vé mot sb thudc tinh.
Mot trong cac k¥ thuat xtr Iy nhidu phd bién 13 viéc thay thé gia tri cia cac thudce
tinh cta dbi twong "nhifu" bang gia tri thudc tinh trong Gmg cta dbi twong dir lidu

gan nhit.
Do viy, phan cum di liéu can giai quyét mot s6 van dé sau:
»  Xay dung ham tinh do do twong tw
»  Xay dung tdp cac tiéu chi phan cum
" Thiét ldp cac cdu tric dir liéu cho cum div liéu
»  Xay dung thuat toan phdan cum dir liéu
= Xdy dung hé thong phdn tich va danh gid két qua

Ngay nay, chua c6 mot phuwong phap phan cum ndo c6 thé giai quyét tron ven

cho tat ca cac dang cau truc cum dir ligu.

2.2 CAC UNG DUNG CUA PHAN CUM DU LIEU
Phén cum dit liéu duoc tng dung trong nhiéu linh vuc kinh té, y hoc, thuong
mai, khoa hoc,... C4c phuong phap phan cum duoc ap dung cho mét sb tng dung

dién hinh trong céc linh vuc sau:

= Thuwong mai: Trong thuong mai, cac hé thdng théng tin ap dung phuong
phap phan cum dit liéu co thé gitp cac doanh nhan c6 du thong tin vé nhém
khach hang quan trong c6 cac dic trung trong dong nhau va tir d6 ra quyét

dinh chinh xac hon.

» Khoa hoc tu nhién: Cac linh vyc nhu sinh hoc, moi truong, dia ly, toan
hoc,... cac phuong phép phan cum gilip cho cac nha nghién ctru c¢6 1ap duoc
cac thong tin dic thu cua timg ddi teong dé phuc vu cho nghién ctru.

= Nghién ciru trdi dat: Phan cum dé theo ddi cac hoat dong cua cac ving trén
trai ¢at nham cung cap thong tin cho nhan dang cac ving nguy hiém.

»  Khai phd dir liéu Web: Phan cum dir liéu c6 thé khai pha cac nhom dit liéu co
nhiéu ¥ nghia trong mdi trudng Web, nhu khai thic quan diém ngudi dung,

xu hudng ti€p can va gidi quyet van de.

Nguyén Vin Huy — CT1301 20



Do 4n tét nghiép Truong DPHDL Hai Phong

2.3 CAC KIEU DU LIEU VA PQ PO TUONG TU
Khi phan cum dir li¢u can c¢6 mot “thude do” nao d6 dé do cac su vat. Nhu
vy voi cac d6i tuong khac nhau thi cin “thude do” ciing khac nhau. Sau day la

cach phan 16p dua trén hai dic trung 1a: kich thude mién va hé do.

Cho mét Co sé dit liguD chira nphan tir trong khong gian k chiéu, trong d6
X,y,Z la cac phén tur thudc D: X=(X1,X2,..,Xk);Y=(Y1,Y2,--,Yx);Z=(21,25,..,Zx), trong d6 X;,
Vi, Zi vOi i =1k 1a cac thudc tinh twong tng cia cac ddi twong x,y,z. Vi vay, hai
khdi niém “cac kiéu dit ligu” va “cac kiéu thuc tinh dit liéu” duge xem la twong

duong véi nhau, nhu vay, ching ta s€ c¢o cac kicu dir liéu sau [2].

2.3.1 Phan loai céc kiéu dir liéu dwa trén kich thwéc mién
= Thugc tinh lién tuc (Continuous Attribute): Thudc tinh ndy c6 mién
gia tri 1 v6 han khong dém duoc, nghia 12 gitta hai gi4 tri ton tai vo so

gia tri khac. Thi du nhu trudong s6 thuc.

= Thugc tinh roi rac (DiscretteAttribute): Mién gia tri cua thudc tinh

nay l1a dém dugc. Thi du nhu s6 nguyén.

Lop cac thude tinh nhi phan 1a trudong hop dac biét ciia thudc tinh roi1 rac ma
mién gid tri cua n6 chi co 2 phén tr duoc dién ta nhu:Yes/No hodc Nam/Nir,
Falsel/true,...

2.3.2 Phan loai céc kiéu dir ligu dya trén hé do
Gia str rang chung ta c6 hai ddi tuong x, y va cac thudc tinh x;, y; twong tng

v6i thude tinh thir i ciia chung. Chung ta ¢6 cac 16p kiéu di liéu nhu sau:

»  Thuoc tinh dinh danh(mominal Scale): day l1a dang thudc tinh khai
quat hod cua thudc tinh nhi phan, trong d6 mién gia tri 13 rdi rac
khong phan biét thi tuy va c6 nhiéu hon hai phan tir - nghia 1a néu x va
y 12 hai d6i tugng thudc tinh thi chi c6 thé xac dinh 1a x #y hoic x=y.
Thi dy nhu thudc tinh vé noi sinh hodc thudc tinh cdc dgi bong choi

cho gidi vé dich quoc gia Viét Nam.

v Thuoc tinh co thir ty (Ordinal Scale): 1a thudc tinh dinh danh cé thém
tinh ¢t i, nhung ching khong duoc dinh luong. Néu x va y 13 hai
thudc tinh thir ty thi ta c6 thé xac dinh 13 x #y hodc x=y hodc x>y
hodc x<y. Thi du nhu thudc tinh Huy chwong cia van dong vién thé
thao.
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= Thudc tinh khodng (Interval Scale): Nham dé do cac gia tri theo xap
xi tuyén tinh. Véi thudc tinh khoang, ching ta c6 thé xac dinh mot
thudc tinh 1a ding trudc hoac dung sau thudc tinh khac véi mot
khoang 13 bao nhiéu. Néu x;>y; thi ta néi x cach y mot khoang x; — y;
tuong ung voi thudc tinh thtr 1. Mot thi du vé thudc tinh khoang nhu
thudc tinh s6 Serial cia mot dau sach trong thu vién hodc thudc tinh

s6 kénh trén truyén hinh.

»  Thuoc tinh ti ¢ (Ratio Scale): 1a thudc tinh khoang nhung dugc xac
dinh mot cach twong d6i so v6i diém méc diy ¥ nghia, thi du nhuw

thugc tinh chiéu cao hodac can nang lay diém 0 lam moc.

Trong cac thudc tinh dit liu trinh bay & trén, thudc tinh dinh danh va thudc tinh
co thtr tu goi chung 1a thudc tinh hang muc (Categorical), trong khi d6 thi thudc tinh

khoang va thudc tinh ti 1¢ dugc goi 1a thudc tinh sb (Numeric).

Nguoi ta con dic biét quan tim dén dit liéu khéng gian (Spatial Data). Day 1a
loai dit liéu c6 cac thudc tinh sd khai quat trong khong gian nhiéu chiéu, dir liéu
khong gian mo ta cac thong tin lién quan dén khong gian chira dung cac dbi tugng,
thi du nhu thong tin vé hinh hoc,... Dit liéu khong gian co thé 1a dit liéu lién tuc

hoac roi rac:

= Dit liéu khéng gian roi rac: c¢6 thé 1a mot diém trong khong gian nhiéu chiéu va
cho phép ta xac dinh dugc khoang cach giita cac ddi twong dit liéu trong khong
gian.

» Dir liéu khong gian lién tuc: bao chira mdt vung trong khong gian.

Thong thuong, cac thude tinh sé duoc do bang cac don vi xac dinh nhu 1a
kilogams hay la centimeter. Tuy nhién, cac don vi do c6 anh huong dén cac két qua
phan cum. Thi du nhu thay d6i do do cho thudc tinh can ning tir kilogams sang
Pound c6 thé mang lai cic két qua khic nhau trong phan cum. Dé khic phuc diéu
nay ngudi ta phai chudn hod dit liéu, tac 13 sit dung cac thudc tinh dit liéu khong
phu thudc vao don vi do. Thuc hi¢n chuan hoé phu thudc vao ung dung va nguoi
dung, thong thudng chuan hoa dir liéu duoc thuc hién bang cach thay thé mdi mot

thudc tinh bé’mg thudc tinh s6 hodc thém céc trong s6 cho céc thudc tinh.

2.4 CAC YEU CAU CAN THIET CHO TAO DUNG KY THUAT PCDL
Dua vao muc dich ctia tng dung thuc té hodc yeu cu vé chét luong s6 lidu

ma cac phuong phap phan cum c6 thé khac nhau. Pay 1a budc quan trong cho viée
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giai quyét van dé phan cum. Cac phuong phap déu théa min tiéu chuan chung nhu

Sau:

C6 khd ning mé réng (Scalability): Mot sé thuat toan co thé Gmg dung tt cho
tap dir li€u nho ( khoang 200 ban ghi dit liéu ) nhung khong hiéu qua khi ap
dung cho tap dir li€u 16n (Khoang 1 tri¢u ban ghi).

Thich nghi voi cac kiéu dir lieu khdac nhau: Thuat toan c6 thé 4p dung hi€u qua
cho viéc phan cum céc tap dit liéu vdi nhiéu ki€u dit liéu khac nhau nhu dir liéu
ki€u so, ki€u nhi phan, dir li¢u kiéu hang muc, .. va thich nghi véi kiéu dir licu

hon hop gitra cac dit liéu don trén.

Khdm phd ra cdc cum véi hinh thi bat ky: do hau hét cac CSDL c¢6 chira nhiéu
cum dit liéu v6i cac hinh thu khac nhau nhu: hinh 18m, hinh ciu, hinh que, ... Vi
vay, dé kham pha dugc cac cum co6 tinh ty nhién thi cac thuat toan phan cym

can phai c6 kha ning kham ph4 ra cac cum c6 hinh thu bat ky.

Téi thiéu luong tri thirc can cho xdc dinh cdc tham sé vao: do céc gia tri dau
vao thudng rat anh huong dén thuét toan phan cum va rat phirc tap dé xac dinh
cac gia trj vao thich hop ddi véi cac CSDL 16n.

It nhay cam voi thw ty cua dir liéu vao: Cung mot tap dir li¢u, khi dua vao xu ly
cho thuat toan PCDL v&i cac tht tu vao cta cac ddi tuong dir liéu & cac lan thuc
hién khac nhau thi khong anh hudng 16n dén két qua phan cum.

Kha nang thich nghi véi div liéu nhiéu cao: Hau hét cac dit liéu phan cum trong
Data Mining déu chira dung cac dir liéu 181, dit liéu khong day du, dir liéu rac.
Thuat toan phan cum khong nhitng hiéu qua ddi véi cac dit liéu nhiéu ma con
tranh dan dén chit luong phan cum thap do nhay cam véi nhiéu.

It nhay cdm véi cdc tham sé dau vao: Nghia 13 gia tri ctia cac tham s dau vao
khéc nhau it gy ra céac thay doi 16n dbi voi két qua phan cum.

Thich nghi véi dit liéu da chiéu: Thuat toan c6 kha nang ap dung hiéu qua cho
dit liéu c6 s6 chiéu khéc nhau.

Dé hiéu, cai dat va kha dung.

CAc yéu cau nay dong thoi 1a cac tiéu chi dé danh gia hiéu qua cua cac phuong

phap phan cum dir liéu, day la cac thach thic cho cac nha nghién ciru trong linh vyc

PCDL. Cac yéu cau nay sé duoc dé cap dén cu thé hon khi di vao khao ciru chi tiét

mét s6 thuat toan PCDL dugc trinh bay & cac chuong sau.
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2.5 MOT SO THUAT TOAN PHAN CUM DU LIEU PIEN HINH

C6 rat nhiéu thuat toan dugc ap dung trong phan cum dit liéu. Do do trong
phan nay khoa luan trinh bay mot sé thuat toan co ban, rat kinh dién trong phan
cum dir liéu. Cac thuat toan nay duoc chia thanh cac ho thuat toan: Ho cac thuat
toan phan cum phan hoach (Patitional), ho cac thuat toan phan cum phan cip
(Hierachical), ho cac thuat todn phan cum dua trén ludi va cac thuat toan PCDL dac
thu khac nhu: cac thuat toan phan cum dua trén mat do, cac thuat todn phan cum

dua trén mo hinh,. ..

2.5.1 Ho cac thuat toan phan hoach

Ho céc thuat toan phan cum phan hoach bao gém cac thuat toan dé xuat dau
tién trong linh vuc Data Mining ciing 13 cic thuat toan dugc ap dung nhiéu trong
thuc té nhu k-means, PAM (Partioning Around Medoids), CLARA (Clustering
LARge Applications), CLARANS (Clustering LARge ApplicatioNS). Trudc hét
ching ta di khao ctu thuat todn k-means, day 13 mot thuat toan kinh dién duoc ké

thtra sir dung rong réi.

2.5.1.1 Thudgt toan k-means

Thuat toan phan hoach K-means do MacQeen dé xuat trong linh vuc thong ké
nam 1967, muc dich cta thuat toan k-means la sinh ra k cum dit liéu {C,, C,, ...,Cy}
tir mot tap dir liéu chira n dbi twong trong khong gian d chiéu X; = (Xiy. Xiz, .., Xig) (

k
. N . Ame = 2., ./ e - 2
i=1n), sao cho ham tiéu chuan: E_;ZXEQD (x—m,) dat gia tri toi thieu.
Trong d6:m; 1a trong tam cua cum C; D 1a khoang céch giita hai ddi twong.

Trong tAm ctiia mot cum la mot véc to, trong d6 gia tri cia mdi phan ti cia nd
la trung binh cong cua cac thanh phan twong (ng cia cac ddi tugng vecto dir ligu
trong cum dang xét. Tham sé dau vao cua thuat toan 1a sé cum k, va tham sb dau ra
cua thuat toan la cac trong tdm cua cac cum dit liéu. Do do khoang cach D gitra cac
d6i tuong dir liéu thuong duoc sir dung dung la khoang cach Euclide, bai vi day 1a
mé hinh khoang cach d& dé lay dao ham va xac dinh céc cuc tri téi thiéu. Ham tiéu

chuan va d6 do khoang cach c6 thé dugc xac dinh cu thé hon tuy vao tng dung
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hodc cac quan diém cua ngudi ding. Thuat toan k-means bao gom cac budc co ban
nhu sau:

InPut: S& cum k va cac trong tam cum {m;}i-; ;
OutPut: Céc cum C; (i =1k ) va ham tiéu chuan E dat gia tri téi thiéu;
Begin
Buwdc 1: Khéi tao:
Chon k trong tam {m;}*;-; ban dau trong khong gian R (d 1a s chiéu cua
dir liéu) . Viéc lua chon nay ¢ thé 1a ngau nhién hozc theo kinh nghiém.
Bwdrc 2: Tinh toan khoang cach:
D6i voi mbi diém Xi (1<=i<=n), tinh toan khoang cach ctua nd toi moi
trong tm mj j=1,k. Va sau d6 tim trong tm gan nhat déi véi mbi diém.
Buwdc 3: Cap nhat lai trong tam:
i vai mdi j=1,k, cap nhat trong tdm cum mj bang cac xac dinh trung
binh cong cua cac vecto dbi tugng dix liéu.
Buwéc 4: Piéu kién dirng
Lip cac bude 2 va 3 cho dén khi cac trong tam ciia cum khong thay doi.
End.
Hinh sau minh hoa vé mot s6 hinh dang cum dir liéu kham phé duoc boi k-
means:

Hinh2.2: Hinh dang cum dir liéu kham pha dwoc boi k-means

2.5.1.2 Thudt toan CLARA

CLARA (Clustering LARge Application) dugc Kaufman dé xuat nam 1990,
thut toan nay nham khic phuc nhuoc diém cia thuat toan PAM trong trudng hop
gia tri cia k va n 1a 16n. CLARA tién hanh trich mau cho tap dir ligu cé n phﬁn tur,
n6 ap dung thuat toan PAM cho miu nay va tim ra cac cac ddi twong tam medoid
cho méu duoc trich tir dir liéu nay. Nguoi ta thay rang, néu mau dir liéu duogc trich
theo cach ngdu nhién, thi cic medoid ctia n6 xap xi véi cac medoid cta toan bo tap
dit liéu ban dau. Dé tién t&i mot Xép xi tot hon, CLARA dua ra nhiéu cich léy mau

va thyc hién phan cum cho mdi trudng hop va tién hanh chon két qua phan cum tét
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nhét khi thuc hién phan cum trén cic mau nay. Pé cho chinh xac, chit luong cua
cac cum duoc danh gia thong do phi trong tu trung binh ciia toan bo cac ddi tuong
dir liéu trong tap dbi twong ban dau. Két qua thue nghiém chi ra rang, 5 mau dit liéu
c6 kich thude 40+2k cho cac két qua tdt. Cac budc thuc hién cia thuit toan
CLARA nhu hinh sau:

Bude 1. Duyét diyi=1dén i=5

Budc 2. Léy mot miu c6 40 + 2k dbi twong dit liéu ngau nhién tir tap dit lidu
va ap dung thuat toan PAM cho mau dit liéu nay nham dé tim cac dbi tuong medoid

dai dién cho cac cum.

Bué6c 3. Dbi véi mdi ddi tugng Oj trong tap dit liéu ban dau, xac dinh doi

tugng medoid twong tu nhit trong s k ddi teong medoid.

Budc 4. Tinh d6 phi twong ty trung binh cho phan hoach cac dbi twong danh ¢
budc trudce, néu gia tri ndy bé hon gia tri toi thiéu hién thoi thi st dung gia tri nay
thay cho gia tri tdi thiéu & trang thai trudc, nhu vay, tap k ddi tuong medoid xac

dinh & budc ndy 1a tot nhat cho dén thoi diém nay.
Budc 5. Quay veé bude 1.

Do phirc tap tinh toan cta né 1a O(k(40+k)? + k(n-k)), va CLARA c6 thé thuc
hién d6i v6i tap dir liéu 16n. Chu ¥y d6i v6i k¥ thuat tao mau trong PCDL: két qua
phan cum c6 thé khong phy thudc vao tap dir liéu khoi tao nhung no chi dat t6i wu
cuc bod. Thi du nhu: Néu cic dbi twong medoid cia dir liéu khoi tao khong nam

trong mau, khi d6 két qua thu duoc khong dam bao 13 tot nhat dugc.

2.5.1.4 Thudt toan CLARANS

Thuét toan CLARANS nham d¢é cai tién cho chat luong ciing nhu mé rong
ap dung cho tip dit liéu 16n. CLARANS ciing st dung cac dbi tugng trung tdm
medoids 1am dai dién cho cic cum dit liu. Y tudng co ban cua CLARANS la
khong xem xét tat ca cac kha ning c6 thé thay thé cac dbi twong tim medoids boi
mot dbi twong khac, no ngay 1ap tirc thay thé cac dbi tuong tim nay néu viéc thay
thé nay c6 tac dong tét dén chit luong phan cum chir khong cin xac dinh cach thay
thé t6i uu nhat. Mot phan hoach cum phat hién dugc sau khi thay thé ddi tuong
trung tdm duoc goi 13 mot lang giéng (Neighbor) ctia phan hoach cum trude d6. Sb
cac lang giéng duoc han ché boi tham sé do nguoi dung dua vao 13 Maxneighbor,
qua trinh lira chon céc lang giéng nay 1a hoan toan ngau nhién. Tham s Numlocal

cho phép ngudi ding xac dinh sb vong lap tdi vu cuc bd duge tim kiém. Khong phai
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tat cac cac lang giéng dugc duyét ma chi c6 Maxneighbor sé lang giéng dugc
duyét.

Thuét toan chi tiét CLARANS nhu biéu didn nhu sau:

Input: O, k, dist, numlocal, and maxneighbor;
Output: k cum dir liéu;
CLARANS (int k, function dist, int numlocal, int maxneighbor)
BEGIN
for (i =1; i <= numlocal; i++) {
current.create_randomly(Kk);
=1
while (j < maxneighbor) {
current.select_randomly(old, new);
diff = current.calculate_distance_difference(old, new);
if (diff<0){
current.exchange(old, new);
i=1
}
else j++; // end if
} // end while
dist = current.calculate_total distance();
if (dist < smallest_dist) {
best = current;
smallest_dist = dist;
Y/ endif
} // end for
END;

Trong do:

Create_Randomly(k): tao ngau nhién k cum dit liéu, nghia 1a thuat toan
lya chon ngiu nhién k d6i twong medoid tir n ddi tuong dir liéu.

Select_randomly(old, new): Thay thé mot d6i tuong tm cum medoid old
boi ddi teong khac new.

Calculate_distance_difference(old, new): Tinh toan sy khac nhau vé tong
khoang céch giira phan hoach hién thoi va lang giéng cua né.

Exchange(old, new): Hoéan ddi giita d6i twong tam cum medoid old Véi
d6i twong khdng phai 1a medoid new, sau khi hoan dbi vai tro cia chung ciing

duogc hoan doi.

Calculate_total_distance(): Tinh tong khoang cach cho mdi phan hoach.
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Nhu vay, qua trinh hoat dong cia CLARANS tuong tu véi qua trinh hoat
dong cua thuat todn CLARA. Tuy nhién, ¢ giai doan lga chon cic trung tam
medoid cta cum dir liéu, CLARANS lya chon mét giai phap t6t hon bang cach liy
ngau nhién mot dbi twong cia k ddi twong trung tim medoid cua cum va cb ging
thay thé n6 véi mot ddi twong dwge chon ngiu nhién trong (n-k) dbi tuong con lai,
néu khong co giai phap nao tot hon sau mot sé cb ging lya chon ngiu nhién xac

dinh, thuat toan dung va cho két qua phan cym t8i wu cuc bo.

2.5.2 Céac thuat toan phan cum phan cap

2.5.2.1 Thugt toan BIRCH

BIRCH (Balanced lterative Reducing and Clustering Using Hierarchies) la
thuat toan phan cum phan cip sir dung chién luoc phan cum trén xudng (top down).
Y tudng cua thuat toan la khong can luu toan bo cac ddi tuong dir li¢u cia cac cum
trong bd nhé ma chi luu cac dai lugng théng ké. D6i voi mdi dix liéu, BRICH chi
luu mot bo ba (n, LS, SS), trong d6 n 13 sé dbi twong trong cum, LS 13 tong cac gia
tri thudc tinh cua cac dbi tuong trong cum va SS 1a téng binh phuong cua céc gia tri
thudc tinh cta cac ddi tuong trong cum. Cac bd ba nay duoc goi la cac dac trung
cua cum (Cluster Features - CF) va dugc Iuu giir trong mot cay dugc goi la cay CF
(CF-tree). Hinh dudi day biéu thi mot vi du vé cay CF.

Root
CF, CF, |CFs | CF
child, child, [ childg childg
/ MNon-leaf’ r_,
CF Fo |CF: | 0 | CFs |
ch11d1 child, ch11d3 ch11d5
/ Leafnode . Leafnode
prev CFI CF2 """ CFﬁ next [ | PTEV CFI CF2 """ CF4 next :

T: Max. radius of a sub-cluster

Hinh 2.3:Cay CF duoc sir dung boi thudt toan BIRCH

Cay CF 1a cdy can bang, nham dé luu trit cac dic trung cua cum (CF). Cay CF

chtra cac nut trong va nut 14, nat trong 1a nit chira cac nat con va nut 14 thi khong co

Nguyén Vin Huy — CT1301 28



Do 4n tét nghiép Truong DPHDL Hai Phong

con. Nt trong luu giir tong cac dic trung cum (CF) clia cac nit con cia nd. Mot
cay CF dugc dic trung boi hai tham sb:
= Yéu té6 nhanh (Branching Factor -B): Nhim xac dinh sb t6i da cac nut con
ctia mdi nut trong cua cay, va
=  Nguéng (Threshold - T): Khoang cach tdi da giita bat ky mét cap ddi tuong
trong nut 14 cua cay, khoang cach nay con goi la duong kinh ctia cac cum
con duoc luvu tai cac nut 1a.

Hai tham s6 nay c6 anh huong dén kich thudc cua cay CF. Thuét toan BIRCH

thyc hién qua giai doan sau:

Giai doan 1: BIRCH duyét tat ca cac ddi tugng trong CSDL va xay dung mét
cay CF Kkhai tao. Trong giai doan nay, cac ddi twong lan luot dugc chén vao nit 14
gan nhat caa cay CF (n(t 14 cua cay déng vai tro 1a cum con), sau khi chén xong thi
tat ca cac nut trong cay CF duoc cap nhat thong tin. Néu duong kich caa cum con
sau khi chén 14 16n hon ngudng T, thi nut 13 duoc tach. Qua trinh nay lap cho dén
khi tat ca cac ddi tuong déu duoc chén vao trong cdy. O day ta thay rang, mdi doi
tuong trong cdy chi dugc doc mot lan, dé luu toan bd cay CF trong bo nhé thi can
phai diéu chinh kich thudc cia cay CF thong qua diéu chinh ngudng T.
Giai dogn hai: BIRCH Ilya chon moét thuat toan PCDL ( nhu thuat toan phan

cum phan hoach chang han ) dé thuc hién PCDL cho céc nit |4 caa cay.

Tu twéng thuat toan BIRCH dugc minh hoa nhu sau:

1. Cac dbi twong dit liéu lan luot duoc chén vao cay CF, sau khi chén hét
cac d6i tuong ta thu dugc cdy CF khoi tao. Mot ddi tuong duoc chén vao nat 14
gan nhat tao thanh cum con. Néu dudng kinh ctia cum con nay 16n hon T thi nat
14 duoc tach. Khi mot @i tuong thich hop duoc chén vao nt 14, tat ca cac nat

tré ti goc cua cay duoc cap nhat vai cac thong tin can thiét.

2.Néu cay CF hién thoi khong c6 dit b nhé trong thi tién hanh cay dyng
mét cay CF nho hon: Kich thuéc cua cay CF dugc diéu khién boi tham sé T va
vi vy viéc chon mot gié tri 16n hon cho nd s& hod nhap mét sé cac cum con
thanh mot cum, diéu nay l1am cho cay CF nhé hon. Budc nay khdng can yéu cau
bat dau doc dir liéu lai tir du nhung van dam bao hiéu chinh cay di liéu nho

hon.
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3. Thuc hién phan cum: Cac nit 14 cua cay CF luu giit cac dai luong thong
ké cta cac cum con. Trong buéc ndy, BIRCH sir dung cac dai lwong thdng ké
nay dé &p dung mot sb ki thuat phan cum thi du nhu k-means va tao ra mot khoi

tao cho phan cum.

4. Phan phdi lai cac déi twong dit liéu bang cach dung cac ddi twong trong
tam cho cac cum d3 dwoc kham pha tir budc 3: Pay 13 mot budc tuy chon dé
duyét lai tap dir liéu va gan nhan lai cho cac d6i twong dit liéu toi cac trong tam
gan nhat. Budc nay nham dé gan nhan cho céc dir liéu khoi tao va loai bo cac

dbi twgng ngoai lai.

2.5.2.2 Thugt todn CURE

Viéc chon mat cach biéu dién cho cac cum c6 thé nang cao chat lugng phan
cum. Thuat toan CURE (Clustering Using REpresentatives) la thuat todn st dung
chién lugc dudi 1én (Bottom up) cua ky thuat phan cum phan cap.CURE str dung
nhiéu ddi twong dé dién ta cho mdi cum dir liéu. Cac d6i twong dai dién cho cum
nay ban dau duoc lya chon rai rac déu & cac vi tri khac nhau, sau d6 chung duoc di
chuyén biang cach co lai theo mét ti 1é nhat dinh. Tai mdi budc cua thuat toan, hai
cum c6 cap doi twong dai dién gan nhat (d6i tuong thudc vé mdi cum) sé dugc tron
lai thanh mot cum.

Véi cach thuc st dung nhiéu hon mét diém dai dién cho cac cum, CURE c6
thé kham pha dugc cac cum c6 cac dang hinh thu va kich thuéc khac nhau trong
CSDL I6n. Viéc co cac d6i twong dai dién lai cd tac dung lam giam tac dong cua
c4c phan tir ngoai lai, vi vay, CURE c6 kha nang xu 1y ddi véi cac phan tir ngoai lai.
Hinh 17 dudi ddy 1a thi du vé céc dang va kich thuéc cum dit lidu dugc kham phé

boi CURE:
befe

Hinh 2.4:Cédc cum dit liéu dwoc khdm phd béi CURE
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DPé ap dung voi CSDL Ién, CURE sir dung lay miu ngau nhién va phan
hoach. Mau dit liéu duoc xac dinh ngau nhién 1a phan hoach dau tién, CURE tién
hanh phan cum trén mai phan hoach. Qua trinh nay lap lai cho dén khi ta thu duoc
phan hoach du tt. Cac cum thu dugc sau d6 lai duoc phan cum nham dé thu duoc
c4c cum con can quan tdm. Thuat toan CURE duoc thuc hién qua cac bude co ban
nhu sau:

1. Chon mét mau ngau nhién tir tap di liéu ban dau;

2. Phan hoach mau nay thanh nhiéu nhém dit liéu c6 kich thuéc bang nhau: Y
tuong chinh & day 13 phan hoach mau thanh p nhém dit liéu bang nhau, kich thuéc

cia mdi phan hoach 1a n'/p (n' 1a kich thuéc cua mau) ;

3. Phan cum cac diém cua mdi nhom: ching ta thuc hién PCDL cho cac nhdm

cho dén khi mdi nhom duoc phan thanh n'/pg cum (véi g>1);

4. Loai bo céc phan tir ngoai lai: Trudc hét, khi cac cum duoc hinh thanh cho
dén khi sb cac cum giam xudng mot phan so véi sé cac cum ban dau. Sau do, trong
truong hop cac phan tir ngoai lai dugc lay mau cing véi qua trinh pha khéi tao mau

dir liéu, thuét todn sé tu dong loai bo cdc nhom nho.

5. Phan cum cac cum khong gian: Cac ddi tuwong dai dién cho cac cum di
chuyén vé huéng trung tdm cum, nghia 1a chung duoc thay thé bai cac d6i tuong

gan trung tAm hon.
6. Panh dau dit liéu véi cac nhin twong Gng

Do phirc tap tinh toan cua thuat toan CURE 1a O(n’log(n)). CURE Ia thuat
toan tin cay trong viéc kham pha cac cum véi hinh thi bat ky va c6 thé ap dung tot
dbi trén cac tap dir liéu hai chiéu. Tuy nhién, né lai rat nhay cam vai cac tham sb
nhu 13 tham sb cac dbi twong dai dién, tham sb co cua cac phan tir dai dién. Nhin
chung thi BIRCH tét hon so véi CURE vé d6 phuc tap, nhung kém vé chat luong
phan cum. C4c hai thuat todn nay cé thé xu ly cac phan ti ngoai lai tét.

2.5.3 Cé&c thuat toan phan cum dwa trén mat do
Céc cum c6 thé dugc xem nhu cac vung c6 mat do cao, dugc tach ra bdi cac
ving khong ¢ hodc it mat do. Khai niém mat 46 ¢ day duoc xem nhu 14 cac s cac

d6i tuong lang giéng.
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2.5.3.1 Thudt toAn DBSCAN

Thuat toan phadn cum dya trén mat do thong dung nhat 1a thuét toan
DBSCAN (Density - Based Spatial Clustering of Applications with noise). Thuat
toan di tim cac ddi tugng ma cé sé d6i tugng lang giéng 16n hon mot ngudng toi
thiéu. Tim tat ca cac ddi twong ma cac lang giéng ciia n6 thudce vé 16p cac ddi tuong
da xac dinh & trén, mdt cum duoc xac dinh béng mot tap tat ca cac ddi tuong lién
thong mat do voi cac lang giéng cua nd. DBSCAN c¢6 thé tim ra cic cic cum véi
hinh thu bét ky, trong khi d6 tai ciing mét thoi diém it bi anh huéng béi tha ty cia
cac dbi dit lieu nhap vao. Khi c6 mot doi tuong dugc chen vao chi tac dong dén mot
lang giéng xac dinh. Mat khac, DBSCAN yéu cau nguoi dung xac dinh ban kinh
Eps cta cac lang giéng va sb cac lang giéng t6i thiéu Minpts, cac tham sb nay kho
ma xac dinh duoc tdi wu, théng thudng ndé duoc xic dinh bang phép chon ngau
nhién hodc theo kinh nghiém. Nguoi ta 4p dung chi s6 khong gian dé giup xac dinh
c4c lang giéng cua mot ddi tuong dir liéu do vay do phuc tap cia DBSCAN da duoc
cai tién 1a O(nlogn) so v&i do phirc tap cia DBSCAN 1a O(n?) trong truong hop néu
khong ap dung cau trac chi s6. Khoang cach Euclide dugc sir dung dé do su twong

tu gitra cac di twong nhung khong hiéu qua dbi vai dit lidu da chiéu.

SetOfPoints.changeCllds(seeds,Clld);

DBSCAN (SetOfPoints, Eps, MinPts)
/I SetOfPoints is UNCLASSIFIED
Clusterld:= nextld(NOISE);

FOR i FROM 1 TO SetOfPoints.size DO
Point:= SetOfPoints.get(i);

IF Point.Clld = UNCLASSIFIED THEN
IF ExpandCluster(SetOfPoints, Point,
Clusterld, Eps, MinPts) THEN
Clusterld:= nextld(Clusterld)

END IF

END IF

seeds.delete(Point);

WHILE seeds <> Empty DO

currentP:= seeds.first();

result:= SetOfPoints.regionQuery(currentP,
Eps);

IF result.size >= MinPts THEN

FOR i FROM 1 TO result.size DO
resultP:= result.get(i);

IF resultP.Clld

IN {UNCLASSIFIED, NOISE} THEN

IF resultP.Clld = UNCLASSIFIED THEN
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END FOR

END; // DBSCAN

ExpandCluster(SetOfPoints, Point, Clid, Eps,

MinPts): Boolean;
seeds:=SetOfPoints.regionQuery(Point,Eps);
IF seeds.size<MinPts THEN // no core point
SetOfPoint.changeClld(Point,NOISE);
RETURN False;

ELSE // all points in seeds are density-

// reachable from Point

seeds.append(resultP);

END IF;
SetOfPoints.changeClld(resultP,Clld);
END IF; // UNCLASSIFIED or NOISE
END FOR;

END IF; // result.size >= MinPts
seeds.delete(currentP);

END WHILE; // seeds <> Empty
RETURN True;

END IF

END:; // ExpandCluster

{ End }

2.5.3.2 Thugt toan OPTICS

Pay la thuat todn ma rong cho thuat toan DBSCAN, bang cach giam bét cac
tham sé dau vao. OPTICS (Ordering Points To Identify the Clustering Structure)

sap xép cac cum theo thir tu ting dan
nham tu dong phan cum dir liéu. Thi
tu nay dién ta ciu trGc dir liéu phan
cum dya trén mat do chwta thong tin
tuong duong voi phan cum dua trén
mat d6 voi mot ddy cac tham sé dau
vao. OPTICS xem xét ban kinh tdi
thiéu nham xac dinh cac lang giéng
phu hop voi thuat todn. DBSCAN va
OPTICS twong tuy véi nhau vé cau tric
va c0 cung do phuc tap: O(nLogn) (N la
kich thudc cua tap dix ligu).

Chua dénh diu * . <=
1.- L | n - *
a® e »

0%

Khoang cach dén
duoc mat do

A

Thu ty cua cac cum dir liéu

Hinh 2.5: Hinh minh hoa phdn cum OPTICS
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2.5.3.3. Thugt toan DENCLUE
DENCLUE (DENsity - Based CLUstEring) la thuat toan PCDL dya trén mot
tap cac ham phan phéi mat do. Y tuang chinh caa thuat toan nay nhu sau:
= Sy tac dong cua mot déi twong téi 1ang giéng cua né duoc xac dinh bai
ham anh huong (Influence Function).
= Mat d6 toan cuc cia khong gian cac ddi twong duoc mé hinh nhu 1a téng
tat ca cac ham anh huong cua cac d6i tuong.
= Céac cum duoc xac dinh bai cac dbi twong mat do cao (density attactors),
cac dbi twong nayla cac diém cuc dai cia ham mat do toan cuc.

i) Dhaln Set Saussian

Hinh 2.6:Hinh minh hoa DENCLUE véi ham phdn phéi Gaussian
Chung ta thay rang, DENCLUE phu thudc nhiéu vao ngudng nhidu & (Noise
Threshold) va tham sé mat d6 &, nhung DENCLUE c¢6 céc uu diém sau:

= C6 co so toan hoc viing chic

= CO kha nang xtr ly cac phan tir ngoai lai.

= Cho phép kham pha ra cac cum véi hinh thi bat ky ngay ca déi véi

céc dir lidu da chiéu
Do phuc tap tinh toan caia DENCLUE la O(nlogn). Céac thuat todn dua trén

mat do khong thuc hién k¥ thuat phan mau trén tap dir liéu nhu trong cac thuat toan
phan cum phan hoach, vi diéu nay c6 thé 1am ting thém d6 phuc tap do co su khac
nhau gitta mat do caa cac dbi twong trong mau véi mat do cua toan b dir liéu.
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CHUONG 3: HE THONG PANH GIA THONG TIN
SAN PHAM

Trong chuong nay, khoéa luan trinh bay mé ta vé bai toan, ban phan tich thiét
ké bai toan. Sau d6 tién hanh cai dat chuong trinh st dung cong cu visual studio
2010 bang ngdn ngir 1ap trinh C#. Sau khi cai dit chuong trinh ta s& danh gia thir
nghiém hé théng cd phu hop véi yéu cau hay khong.

3.1 Phat biéu bai toan

M6t phan mém cho phép nguoi ding dang nhap vao dé tim kiém thong tin vé
mot san pham dugc mo ta cu thé nhu sau:

Hé thdng cho phép nguoi ding nhap thdng tin vé san pham can tim.

+ Thong tin vé san pham:

San pham duoc phan chia lam nhiéu nhém san pham,mdi nhém san pham c6

nhiéu loai san pham.

Thong tin nhém san pham miéu ta nhu sau: Ma nhém san pham, Tén nhém

san pham.
Thong tin vé loai san pham: M4 loai san pham, Tén loai san pham.

Trong loai san phamthi c6 nhiéu san pham. Thong tin vé san phamgdm c6: M4

san pham, Tén san pham.

Khi nguoi ding dang nhap vao hé thong thi ké khai san pham ma minh can

tim kiém. Théng tin san pham gom co:
M4 san pham

Tén san pham

M6 ta hoat dong cua hé théng:

Nguoi diung diang nhap vao hé théng dé nhap thong tin san pham can tim

kiém.
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Hé thong cung cip chirc nang ty dong tim kiém san pham trén mang Internet

thong qua cac may tim kiém.
Hé thdng c6 giao dién hop ly, thuan loi cho ngudi ding.
C6 bao cao két qua tim kiém.

3.2 X4c dinh mé6 hinh nghiép vu

3.2.1 Céac chirc nang nghiép vu

Ta c6 thé xac dinh cac chirc ning nghiép vu hé théng nhu sau:

Tham chiéu Chirc nang

R, Cap nhat cac danh muc
Ry, Cap nhat thong tin nhém san pham
R, Cap nhat thong tin loai san pham
Ris Cap nhat thdng tin san pham
R4 Cap nhat théng tin Search Engine
Ris Cap nhat théng s6 tim kiém

R, Tim kiém

R; Bao cao

Bang 3.1: Bang xdc dinh céc chite ning nghiép vu cia hé thang
Céc tac nhan heé thong

Téac nhan 1a mot bo phan bén ngoai hé thdng nhung c6 twong tac véi hé
théng. N6 chinh 1a ddi twong ma hé théng phuc vu hoic can cung cap dir liéu. Hé

thdng gém cac tac nhan sau:
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Tac nhan Vai tro

Nguoi dung La mot to chic hodc c& nhan dang nhap vao hé
thdng

May tim kiém La may tim kiém trén mang. Cu thé 1a Google.

Bang 3.2: Bang xdc dinh tac nhan cua hé théng.

3.2.2 Biéu d0 Use Case tong quan

UC Tong Quan
Nguoi Dung Cap nhat :
\\\ E
i TimKiem
SearchEngine
Bao cao

Hinh 3.1: Biéu do Use Case tong quan

Chuong trinh thtr nghiém tim kiém xac dinh dugc cac ca sir dung va tac nhan

nhu sau:
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Goi ca sir dung CA4c ca sir dung chi tiét Téc nhan

1.Cap nhat UCL1. Cap nhat thong tin nhdm san

pham

UC2. Cap nhat théng tin loai san

pham
o . Nguoi dung
UC3. Cap nhat thdng tin san pham
UC4.Cap nhat thong tin Search
Engine
UCS5. Cap nhat thdng sb tim kiém
2.Tim kiém UC6. Tim kiém Nguoi ding
May tim kiém
3.Béo céo UCY7. Lap béo cao Nguoi dung

Bdang 3.3: Bang mo ta céc ca su dung va tac nhan

3.2.3 MO0 ta khai quat cac hé con

Hé théng gom ba hé con:

Cap nhat: C6 tac nhan 1a nguoi ding. CO tac dung cap nhat cac thong tin dau
vao nhu: Nhom san pham, loai san pham, san pham, théng tin tim kiém.

Tim kiém: c6 tac nhan la may tim kiém. May tim kiém nhan Iénh tir hé thong
va tra lai cac két qua tim kiém 1a cac duong link

Béo cdo: Co cac tac nhan la nguoi dung. Co tac dung lap bao cao va in bao

céo vé cac két qua tim kiém, danh gia.
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3.2.4 Céc mé hinh ca sir dung chi tiét

3.2.4.1 Goéi ca sw dung “Cdp nhat”

Nguoi Dung\

from Use Case View)

uc caf nhat

|7 Cap nhat nhom san pham

A

Cap nhat loai san pham

o
\ f

$

Cap nhatsanpham
A

Cap nhatthong so timkiem

0

Cap nhatSearchEngine

Hinh 3.2: Biéu dé ca sir dung géi “Cép nhdt”

+ M@ ta chi tiét ca st dung

Ca sir dung “Cap nhat nhém san pham”

Tén ca sir dung Cap nhat nhdm san pham

Tac nhan Nguoi dung

Muc dich Cap nhat nhém san pham

Mo ta khai quat Nguoi dung cap nhat théng tin cac nhom san pham
Céc tham chiéu R11

Bang 3.4: Bang md ta ca sir dung cdp nhdt nhém san pham
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Ca sir dung “Cap nhat loai san pham”

Tén ca st dung

Cap nhat loai san pham

Tac nhan

Nguoi ding

Muc dich

Cap nhat loai san pham

MO0 ta khai quat

Nguoi dung cap nhat thong tin loai san pham

Cac tham chiéu

R

Bang 3.5: Bang md ta ca si dung cdp nhdt logi san pham

Ca sir dung “Cap nhat san pham”

Tén ca st dung

Cap nhat san pham

TAac nhan

Nguoi dung

Muc dich

Cap nhat san pham

MO0 ta khai quat

Nguoi dung cap nhat théng tin cac san pham

Cac tham chiéu

Ris

Bang 3.6: Bdng md ta ca sir dung cdp nhdt san pham

Nguyén Vin Huy — CT1301

40




Do an tot nghiép

Truong DPHDL Hai Phong

Ca sir dung “Cap nhat search engine”

Tén ca st dung

Cap nhat search engine

Tac nhan

Nguoi dung

Muc dich

Cap nhat search engine

MO0 ta khai quat

Nguoi dung cap nhat théng tin cac search engine

Cac tham chiéu

R14

Bang 3.7: Bdng md ta ca su dung cap nhat Search Engine

Ca sir dung “Cap nhat thong sé tim kiém?

Tén ca st dung

Cap nhat thong s6 tim kiém

TAac nhan

Nguoi dung

Muc dich

Cap nhat cac théng sé cho viéc tim kiém

M0 ta khai quat

Nguoi ding cap nhat cac théng s gidp cho viéc

tim kiém dat két qua mong muén

Céc tham chiéu

R15

Bang 3.8: Bdang md td ca sir dung cdp nhdt thong sé tim kiém
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3.2.4.2 Goi ca sit dung “Tim kiém”

UC tim kiem
Nguoi Dung ikem SearchEngine

Hinh 3.3: Biéu d6 ca sir dung goi “Tim kiém”
+ M0 ta chi tiét ca sir dung

Ca sir dung “Tim kiém”

Tén ca st dung Nhan 1énh tim kiém

Téc nhan May tim kiém, nguoi ding

Muc dich Tim kiém thong tin

M6 ta khai quat May tim kiém nhan céc lénh tim kiém va tién hanh

tim kiém trén Internet

Céac tham chiéu R,

Bang 3.9: Bdng md ta ca st dung tim kiém
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3.2.4.3 GOi ca s dung “Bao céo”

|
UC bao cao
Lap bao cao
Nguoi Dung

Hinh 3.4: Biéu do ca sir dung g6i “Béo céo”
+ M@ ta chi tiét ca st dung

Ca sir dung “Bao cao”

Tén ca st dung Lap bao cao

Tac nhan Nguoi dung

Muc dich Tong hop céac két qua tim kiém, tao béo céo

M6 ta khai quat Hé théng tong hop céc két qua tim kiém, tao béo

cao cho nguoi dung

Céac tham chiéu R;

Bdng 3.10: Bang mo ta ca su dung bao cao
3.3 Phén tich h¢ thong

3.3.2 Phén tich goi ca sir dung “Cap nhat cac danh muc”

3.3.2.1 Ca str dung “Cap nhat nhém san pham”

Biéu db tuan ty thyc thi ca sir dung
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A -O O @,

Hion i B : Form_Nhom SP - dk_Nhom SP ~Nhom san pham
1: YC cap nhat nhom SP()

2: Tiep nhan TT nhom SF)

U: H 3: Cap nhat TT nhom SP

4: Hien thi KQ U Ll
u u ’

i)

Hinh 3.5: Biéu do tuan ti thiec thi ca sir dung “Cdp nhdt nhém san pham’

Biéu db cong tac thuc thi ca sir dung

2 )

: Nhom $an pham

- Nguoi Dung

1: Cap nhat thongTin nhom SP()
5:YC cap nhat/Phom SP()

6: Tiep nhan thongtin nhom SP()

2 /-4(
-—
7 Hien thi KQ()
: Form_Nhom SP : dk_Nhom SP

Hinh 3.6: Biéu do cong tac thuc thi ca s dung “Cdap nhdt nhom san phcfm ”
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3.3.2.2 Casir dung “Cap nhat loai san pham”

Biéu d6 tuan ty thyc thi ca st dung

x -0 O O

- Nguoi Dung : Fom_L 0aiSP - dk_Loai SP _ Loai san pham
1: YC cap nhat loai SP()

4: Hien thi KQ()

- -@

Hinh 3.7: Biéu do tuan tir thiec thi ca sir dung “Cdp nhdt logisan pham”

Biéu db cong tac thuc thi ca sir dung

X .

- Ngugi Dung

- Loai sgn pham

1-YC cainhat loai SP() . Tfrma‘. sP(

- O———0)
4: Hien thi KQ()

- Fom_LoaiSP - dk_Loai SP

2: Tiep nhan TT loai SPY)
—

Hinh 3.8: Biéu do cong tac thuc thi ca su dung “Cdp nhdt logisan phcfm ”

3.3.2.3 Ca str dung “Cap nhat san pham”

Biéu db tuan ty thyc thi ca sir dung

Nguyén Vin Huy — CT1301 45



Do 4n tét nghiép Truong DPHDL Hai Phong

A -0 QO O

- Nquoi Dun - Form San Pham - dk_San Pham : San pham
1: YC capnhat TT SP()

I—;J U 2: Tiepnhan TT SP()

U U 3: Capnhat TT SP()

4: Hien thi KQ() u H
J : |

Hinh 3.9: Biéu do tuan ti thec thi ca sir dung “Cdp nhdt san pham”

Biéu db cong tac thuc thi ca sir dung

X @

- Nguei Dung - San pham

B (& c:a\b nhat TT SPY) 3: Cap nhat/PT SP()

—H( —— e
4- Hien thi KQ()

: Form_San Pham - dk_San Pham

2: Tiep nhan TT SP()
—

Hinh 3.10: Biéu d6 cdng tdc thuc thi ca sit dung “Cdp nhdt sdn pham”
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3.3.2.4 Ca str dung “Cap nhat Search engine”

Biéu d6 tuan ty thyc thi ca st dung

e O O O

: Form Search Engine - dk Search Engine : Search Engine
- Nguoi Dung
1: YCcap nhat TT SE()
U U 2: Tiep nhan TT()
U u 3: Cap nhat TT SE()

4: Hien thi KQ() U U

Hinh 3.11: Biéu do tudn tw thuc thi ca sit dung “Cdp nhdt Search Engine”

Biéu db cong tac thuc thi ca sir dung

- Nguoi dung Q

- Search Engine

1:YC <:a\}>/ nhat TT SE()
3: Cap nhat/’V\T SE()

2: Tiep nhan TT()

}_O
N
- Form Search Engine # hion the Q) - dk Search Engine

Hinh 3.12: Biéu do cong tac thuc thi ca s dung “Cdp nhdt Search Engine”
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3.3.2.5 Casir dung “Cap nhat théng sé tim kiém”

Biéu d6 tuan ty thyc thi ca st dung

x O O e @ @

- Nauoi Dun - Form Thong so TK - dkThongso TK - Search Engine : San pham : Thong so TK

1: YC cap nhat thong so TK(}

! .

u /I—] 3: Lay TT SearchEngine()
4:Lay TT §.:an pham()

"""""""""""""" A

5 Luu thong so tim kiem() !

§ - Hienthi KQ() § i 5 >D
D< """""""""""""" D ; : :

2: Tiep nhan thong so TK()

Hinh 3.13: Biéu do tuan tw thuc thi ca sir dung “Cdp nhdt théng sé tim kiém”

Biéu db cong tac thuc thi ca sir dung

-

- Seargh Engine

3: Lay thong tin S/Fa chEngine()

: YC cap nhat thong so TK() 2: Tiep nhan TT thong sof) 5: Luu thong so TK()
— | —> /4\ —
o

6: Hien thi KQ()
- Nguoi Dung : Fom Thong so TK :dkThang so TK - Thong so TK

4:La t\ljong tin SP()

- San pham

Hinh 3.14: Biéu do cong tac thuc thi ca sw dung “Cdp nhdt thong 6 tim kiém”
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3.3.2.6 M6 hinh phan tich goi ca str dung “Cap nhat”

2: Tiep nhan thong tin nhom SP()__.3: Cap nhatthong tin nhom SP,
Pk G /4(\ i oy
= s/

4: Hien thi KQ()
rm_Nhom SP - dk_Nhom SP :Nhom san pham

@T:ep nhan thong tin nhom S;zé_\ Cap nhat thong tin nhom SP()
= Q
9: Hien thi KQ() v

i'sp( Form_LoaiSP - dk_Loai SP :Loai san pham

11: Tiep nhan thong tin SP() 12: Cap nhatthong tin SP()
|

| Q m —_—
10: YC cap nhatthong tin SP() T ; ;
13: Hien thi KQ() v

:Fom_SanPham - dk San Pham :8an pham

nhat TT SE()
20: Lay TT SP

15: Tiep nhan TT SE() 16: Cap nh SE()
—_—
=1

17: Hien thi KQ() .
: Form Search Engine - dk SearchEngine 1. LayTLSE()

- Search Engine

19: Tiep nhan TS TK() ~Cap nhatthong so TK()

8— O ———0
4:_
23: Hien thi KQ() U
:Form Thong so TK :dkThong so TK :Thongso TK

Hinh 3.15: M6 hinh phdn tich goi ca “Cdp nhdt”
3.3.3 Phan tich goi ca sir dung “Tim kiém”

3.3.3.1 Casir dung “Nhan Iénh tim kiém”

Biéu d6 tuan ty thyc thi ca str dung

20 O O Q 2

_: Nguoi Dung _- Form Tim kiem _ dk Tim kiem : Thong so TK - SearchEngine
1: YC tim kiem()

2: Tiep nhan YC()

3: Lay thong so TK() !

ITI 4: YC tim kiem()

5: Tra lai Url()

J
U
I
luLay Htmi()

|:| 7: Cap nhat KQ TK()
I ;

8: Hien thi KQ()

Hinh 3.16: Biéu do6 tuan tw thuc thi ca sir dung “Tim kiém”
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Biéu dd cong tac thuc thi ca sir dung

1: YC tim kiem()
—>

3: Lay thong so TK()
S:q\i\ Htmi()

2: Tiep nhan YC{)
|

Truong DPHDL Hai Phong

.

- Thong so TK

6: Luu KQTKI()
—

X

- Nguoi Dung

Hinh 3.17: Biéu do céng tdc thuc thi ca sir dung “Tim kiém”

T
R

7- Hien thi KQ()

- Fom Tim kiem

|
N
L

- dk Tim kiem

\L 4: Lay url()

- SearchEngine

3.3.3.2 M@ hinh phan tich géi ca sir dung “Tim kiém”

3: Lay thong so TK()

: Thong so TK

5: llay

’
[

cKQTK

1: YC tim kiem() 2: Tiep nhan YC() 6: Luu KQTK()
Ay O
(,_':_
v 7: Hien thi KQ()

- Nguoi Dung - Form Tim kiem - dk Tim kiem KQTK

\L 4: Lay url()

: SearchEngine
Hinh 3.18: M6 hinh phdn tich g6i ca” Tim kiém”
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3.3.4 Phan tich goi ca sir dung “Bao c40”
3.3.4.1 Ca su dung “Lap béo cao”

Biéu db tuan ty thyc thi ca sir dung

X FO O

: Nguoi Dung : Form Bao cao - dk Bao cao
1: YC tao bao caof)

|-:-I I-J 2: Tiep nhan YC()

- KQ TK

H U 3: Tong hop KQ TK()

4: Hien thi KQ() U

u u;

Hinh 3.19: Biéu do tudn tw thuc thi ca sir dung “Ldp bdo cdo”

1: YC tao BC() 2: Tiep nhan YC{) 3: Tong hop KQ
g hop KQ()

}_O A
U

4: Hien thi KQ()

- Nguoi Dung - Form Bao zao - dk Bao cao

Hinh 3.20: Biéu do céng tdc thuec thi ca sir dung “Bdo cdo”

1: YC tao BC() 2: Tiep nhan YC{) 3: Tong hop KQ()
= 22

:KQ TK

3.3.4.2 M6 hinh phén tich goi ca sir dung “Béao cao”
H O—)
_

4: Hien thi KQ()

- Nguoi Dung : Form Bao zao - dk Bao cao

Hinh 3.21: M6 hinh phan tich goéi ca”’Bao cao”

:KQ TK
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3.4 Thiét ké hé thong

Loai SP SAIEDAT)
KQThongKe Nhom SP BVaos %oMa SP
%MaThongKe BollaNhom '%Teanlgaa: &Ten SP
SMaTK &TenNhom|n P el 1 |@Maloai
%Tot cpam &Dactinh
Xau @ n
gTB ‘g:::(r;() :gﬂ:go :Nhap()
Khon n
g ¥Xoa() *X0a() ‘)3(;128
*Them() ‘
‘Xoa() Nguoi dung 1
1 1 |%MaNguoiDung
&TenNguoiDung
&NgaySinh
&DiaChi
&Chucvu
¥NhapnhomSP() |4
®NhaploaiSP()
®NhapSP()
$YCTimKiem()
*YCThongKe() a
1
n ChuoiTK
n
el SearchEngine n gmagg
BolakQ 2
s &MaSE &TuKhoa
AP n &TenSE 1 1 |®SoKQGG
S Htm &3sSoKQweb
:Them() &MaSE
Sual)
:;2:3‘0 ¥x0a() :Nhap()
Sua()
¥Xoa()

Hinh 3.22: M6 hinh 16p thiét ké hé thong
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3.5 Thiét ké chwong trinh

Chuong trinh viét bang ngdn ngit 1ap trinh C#

Chuong trinh str dung hé quan tri co so dii liéu SQL 2008.

3.5.1 Giao dién chinh ctia chwong trinh

Chuang trinh khai thac thong tin san pham tif Internet

Héthéng  Gidi thiéu

"

150 9001 : 2008

DAl HOC DAN LAP HAI PHONG
KHOA CONG NGHE THONG TIN

CHUONG TRINH KHAI THAC THONG TIN SAN PHAM TU WEB

Giao dién cung cap thong tin cia chuong trinh va menu thuc hién cong viéc.

Hinh 3.23 Giao di¢n chinh cua chuong trinh

3.5.2 Giao dién cap nhat san pham

Téc gia: Nguyén Van Huy

Lp: CT1301

Tén nhém
Tén loai
Tén san pham

Dic didm

v pran]

Luu

Cap nhat san phdm

CAP NHAT SAN PHAM

v

v

Tén san pham
Ghim gidy

Tén loai

Tén nhém

Thiét bi van phong | Van phong pham

Thiét bi van phong | Van phong phdm

Béng dén Compart |Chi€u sdng

Vang

Kim loai hiém

Xe Honda Wave S | Xe may

Giy in B&i Bang

Gidy in

Thiét bi chigu sa...

Kim loai

Phuidng tién giao ...

Gidy, san phamt...

Dac diém

Mau xanh;Mau den
S&t:Mau den
12W;20W:40W:Béng xo...
9999:24k

Mau den;ndu xam;vang:.
AD:ATAZA3ALAS

Hinh 3.24: Giao dién cdp nhdt san phdm

Giao dién nay dugc ma tir menu “San pham” trén giao dién chinh.
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Khi cap nhat san pham can chon tén nhom tir

“tén nhom”, tén loai san pham

tir 6 “tén loai”, nhap tén san pham vao 6 “tén san phim”, nhap dic diém san pham

vao 0 “dac diem”.

Nt “luu” dé luu thong tin. Nhan nat “thém” dé nhap san pham méi.

Nhan chuét phai vao loai san pham , chon “Xo6a” néu mudn xda san pham,

chon “Stra” néu muén sira san pham

3.5.3 Giao dién cap nhat loai san pham

Cap nhat loai san pham

CAP NHAT LOAI SAN PHAM
Tén nhém M§? pham v M3 loai Tén nhém Tén loai A
Loai san pham » _ Hang tiéu ding b5 an
1" Hang tiéu ding B3 udng
. 12 . Kim loai 7 . Kim loai ndng
Luiu Thém 13 . Kim loai ' Kim loai hiém
= 14 ‘Thi’e't bi chiéu s3... .Chié'u séng
15 Thiét bi chi€u sa... | Thiét bi sudi 3m
16 4Vén phong phdm AThié% bi van phong '
17 .Vén phéng pham iDB dung hoc tap
18 Chat tay Chét tay céng ng...
19 |cha tay Hachatyna fv

Hinh 3.25: Giao dién cdp nhdt logi san pham

Giao dién nay dugc goi tir menu “Loai san pham ” trén giao dién chinh.

i cap nhat loai san pham can chon té 5m san pham tir 6 “tén nhoém”,
Khi cap nhat loai san pham can chon tén nhém san pham t “t hém”

A

nhap tén loai san pham vao 6 “loai san pham”. Nhan nat “Luu” dé luu thong tin.

Nt thém dé thém maot loai mai.

Nhan chudt phai vao loai san pham , chon “Xo6a” néu mudn x6a nhom san

pham, chon “Stra” néu mudn sira loai san pham
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3.5.4 Giao dién cap nhat nhém san pham

Cap nhat nhdm san pham H
CAP NHAT NHOM SAN PHAM
Tén nhdm |\izn phong pham M3 nhém Tén nhém A
5 | M§ pham |
S
17 Piéntd |
'8 Ha chat
: S 'Thué'c: mau
10 |Chét tay
L Thém 1 |D3umd
13 Kim loai
l714 'CBng cQ
. 15 .Thiél Bi.dung cu khoa hoc | ¥

Hinh 3.26: Giao dién cdp nhdt nhém san pham

Giao dién nay duoc goi tir menu “Nhom SP” tir giao dién chinh.

Khi cap nhat nhém san pham can nhdp tén nhom vao 6 “tén nhom”. Nt luu
dé luu thong tin. Nhan nat “Thém” dé thém nhom méi.

Nhan chudt phai vao nhdm san pham , chon “Xo6a” néu mudn x6a nhom san

pham, chon “Stra” néu muén sira nhém san pham
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3.5.5 Giao dién tim kiém théng tin san pham

Chuang trinh “

TIM KIEM THONG TIN SAN PHAM

Tim kiém Théng k&
Chuditim kigm | +Bit+bisxanh+ré v
S6 KQ Google 10
Tén nhom My phér
Nyl Théng ke
Tén loai

< < <

Tén san pham Lo |

Dic diém

Tim kiém Thoat

Hinh 3.27: Giao dién tim kiém théng tin san pham

O “Sé KQ Google” dung dé nhap sé két qua tim kiém mong mudn. Chon
nhom san pham tir 6 “Tén nhém”, chon tén loai san pham tir 6 “Tén loai”, chon san
pham tir 6 “Tén san pham”, tich chon dic diém trong 6 dic diém. Nat «...” dé sta

san pham da chon. Nhan “Tim kiém” dé bit dau tim kiém.

Chon chudi tim kiém trong 6 “Chudi tim kiém”, nhan niit “Thong ké&” dé xem

két qua thong ké cho chudi tim kiém.
Nt “Thoat” dé thoat khoi giao dién nay tré vé giao dién chinh

3.5.6 Két qua ciia chwong trinh minh hoa
- Chuong trinh d3 giai quyét duoc van dé co ban ma bai toan dua ra la tim
kiém dugc cac danh gia vé san pham trén web.
- Chuong trinh da xay dung dugc cac chirc nang co ban ma bai toan dua ra
e Cap nhat, thém méi, x6a luu cac thong tin vé san pham, chudi tim kiém,
két qua tim kiém...
e Cho phép tim kiém cac danh gia tu dong

C6 chirc nang hién thi s6 luong cac danh gia.
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KET LUAN

Dé tai tim kiém thong tin san pham trén Web 1a mét cong viéc rat tha vi. N6
thé hién rat rd viéc ap dung cong nghé thong tin vao cac linh vuc khac s& dem lai

két qua cao. Khoa luan da dat mot sé két qua nhu sau:

1. Trinh bay céac khai niém co ban trong linh vuc khai pha dir liéu tor do gitp

cho viéc hiéu rd bai todn can duogc giai quyét nhu thé nao.

2. Khoa luan tong hop maot sé thuat toan lién quan dén linh vuc khai pha di
liu. va phan tich,thiét ké, xay dung chuong trinh minh hoa tng dung tim kiém
thong tin san pham trén Web, nham gilp cac nha quan ly ra quyét dinh tét hon vé
san pham hodc nhém san pham ho dinh trién khai trén thi truong.

Véi céch trinh bay tir khai niém co ban dén céch thic xay dung hé thong tim
kiém thong tin san pham trén Web di gitp cho em bd sung nhiéu kién thirc lién

quan dén thuc té nghé nghiép.
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