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LO1 CAM ON

Em xin chan thanh cam on thay gido Ths. Nguy&n Trinh Dong di tan tinh chi bao,
dinh huéng, gop y cho em trong sudt thoi gian qua. Dé em c6 thé hoan thanh do an tdt
nghiép.Ciing nhu em xin chan thanh cam on cac thay, cd trongKhoa céng nghé thong tin
trrong DPHDL Hai Phong giap d& em. Em cling xin giri 101 cam on téi gia dinh, ban bg,
nhitng nguoi lubn dong vién, quan tim va giup d& em trong sudt thoi gian em lam dd an.

Trong d6 &n nay chic con nhiéu thiéu sét. Em rat mong nhan duogc nhitng loi nhan
Xét, gop Y tir cac thay, cd gi&o va céc ban.

Hai phong, ngay 23 thang 12 nam 2016
Sinh vién

Nguyén Vin Tuyén



GIOI THIEU

Sy phat trién cua khoa hoc va coéng nghé, ciing nhu sy phat trién cuacdng nghé
thong tin d va dang duoc 4p dung trong nhiéu linh vuc trong doi séng, nhu kinh té, xa
hoi, y té, gio duyc,....0 mdi linh vuc lai cd nhitng budéc tién khac nhau, nham phuc vu cho
doi séng con ngudi ngay mot tt 18n.

Khi khoa hoc va cdng nghé phét trién da tao ra nhimg budéc tién to 16n cho con
ngudi. Nhitng phat minh ngay cang phongphu va da dang. Mét trong s d6 1a mang
Interet. Mang Internet tir khi dwgc gigi thiéu ciing nhu duoc sir dungrong rai dén moi
ngudi di tao ra mot cudc cach mang. Va khi d6 can c6 cac chuan dé moi ngudi c6 thé
nhin vao d6 dé xay dung 1én hé théng cua minh ma c6 thé trao doi véi hé thong khéc. Tur
d6 cac giao thirc duoc sinh ra nhu: TCP/IP. Trong d6 dich vu World Wide Web da duoc
sinh ra va da tr¢ thanh dich vu kha pho bién trén Internet.

MJi qudc gia s& ¢ sé co nhitng nha cung cap khac nhau dé c6 thé phuc vu céc nhu
cau dang ky sir dung ciia ngudi ding. Mdi ngay c6 rat nhiéu tén mién dugc ding ky. Moi
tén mién s& chira nhirng noi dung co6 thé giéng hoac khac nhau tiy theo muc dich cua
ngudi tao. Khi d6 s& mdi nha cung cap s& c6 mot khéi dir lieu khong 16. Va dudi khéi di
licu khong 16 d6 tiém an rat nhiéu thdng tin hiru ich, phuc vu cho viéc kinh doanh ciing
nhu danh gia sy phat trién caa xa hoi. Nhat 1a trong viéc kinh doanh, khi ma théng tin la
mét phan cuc Ky quan trong cho viéc dua ra cac dinh hudng cho viéc kinh doanh. Khi d6
cac phuong phap quan tri va khai thac co so dir liéu truyén théng khong thé dap ung duoc,
tir d6 cac nha khoa hoc sé phai suy nghi va dua ra cac cach quan ly va khai thac mai
nham cd thé khai thac dir liéu mot cach tbi da. Khai pha tri thicc da duocxay dung nham
pha tri thirc va khai pha dix liéu phuc vu cho muc dich tim kiém thong bén dudi dit liéu.



Xuat phat tir cac ly do trén em chon dé tai: “AP DUNG MOQT SO THUAT TOAN
KHAI PHA DU LIEU TRONG QUAN LY PIA CHI INTERNET. ”

Muc tiéu cia dé taidp dung mot sé thuat toan khai pha dix liéu, trong quan 1y dia chi
Internet.

Pé tai duoc trinh bay nhu sau:

Gidi thiéu: Phéat biéu bai toan

Chuwong 1: Trinh bay cac khai niém va kién thizc co ban trong linh virc khai pha diz
lieu.

Chwong 2: Chuong nay tap trung trinh bay cac thudt toan phuc vu cho viéc khai
phéa di liéu.

Chwong 3: Ap dung mét sé thudt toan cho khai pha diz liéu.

Két luan

Tai liéu tham khao
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CHUONG 1: GIOI THIEU CHUNG VE KHAI PHA DU LIEU
1. Giéi thiéu
1.1. Mé dau

Hién nay, su phét trién nhanh chong cua Internet di giup cho viéc trao déi thdngtin
gitta cac to chirc, cong ty, ca nhan ngay cang gia ting. Khi d6, mdi cong ty, té chuc,cé
nhan s& c6 rat nhiéu théng tin.Sau mot thoi gian,cac thong tin quéa nhiéu. Khi dé s& can
cac cach quan ly tot hon, nham phuc vu cho muc dich d6 dd hinh thanh cic khai niém
DATAMINING VAWEBMINING. Trong ddan ching ta chi quan tam dén DATA
MINING.

1.2.Khai phé dir ligu

Khai pha dir liéu dugc dinh nghia 1a s dung cac hé chuyén gia, hé lap lich,
héhoc may,... va CSDL hoic kho dit liéu. Nham phan tich danh gia rat, trich tri thic dé
dua ra cac quy luat, du doan dé hd tro cho viéc quyét dinh.

1.3. Pham vi caa khai phéa dir li¢u

Khai pha dir liéu duoc sir dung rong réi ¢ nhiéu linh vuc khac nhau. Nhu théng ke,

hoc may co s¢ dir ligu.

Trong hoc may, khai pha dir liéu dua ra nhitng théng tin cu thé kha chinh xac, dé tir
d6 dua vao cac thuat toan dugc xay dung san trén may nham trich chon dua ra cac du
doan trong tuong lai. Hoc may va khai pha dir liéu luén song hanh véi nhau, muc tiéu tuy
khac nhau, nhung lai c6 lién quan mat thiét voi nhau.

Trong linh vuc théng ké, khai pha dit lidu 1a tién dé dé dua ra cac thong tin cu thé
tly theo muc dich ctia ngudi théng ké. Tuy trong théng ké chi can nhiing thong tin chua
day du chua tim ra hét nhitng thong tin, nhung véi nhitng thong tin chi tiét tir bude khai
pha s& gilp viéc thong ké dé dang hon. P6 tin cdy cao hon. Tuy co sé dir liéu truy van
truyén théng (SQL) c6 thé phan nao dap ung dwoc nhu ciu, nhung van c6 nhiing théng
chua dugc tim ra. Dit liéu c6 nhiéu loai khac nhau va mdi loai dit liéu 1 cac méi truong
khac nhau dé khai pha.
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1.4. Muc tiéu caa khai phéa dir liéu

Tur nhitng gi duogc trinh bay & trén ching ta cé thé thiy cac muc dich cta khai pha

du liéu nhu sau:

- Khai phéa théng tin tim kiém tri thizc nhé dwoc ddu kin trong kho thdng tin.
Trich rat thdng tin, dwa trén cdc théng tin da rit trich dé dwa ra dw bao diz
ligu twong lai. Chi ra xu hwéng c6 thé xudt hién cho viéc kinh doanh, hay si
thay doi cia xa hgi.

- Tim ra céc quy lugt mé td sao cho con nguwoi c6 thé hiéu dwoc di lidu do.
Théng qua viéc rat trich phan tich di liéu.

1.5. Céac ky thuat khai pha dir li¢u

e Cay quyét dinh.

o Luat két hop.

e Cac phuong phap phat trién tri thic qua viéc hoc tap mau.
e Khoang cach ngin nhat.

e Phan cum (clustering).

1.6. Ung dung ciia khai pha dir liéu

Céc k¥ thuat khai pha di liéu c6 thé dugc ap dung vao trong nhiéu linh vuc,
dién hinh nhu sau:
e Thong tin thuong mai:

> Phan tich dit liéu tiép thi va ban hang va thi truong.
> Phan tich vén dau tu.
> Quyét dinh cho vay vén.
» Phat hién gian lan.
e Théng tin san xuat:
> Diéu khién va lap lich.
> Hé thong quan ly.
» Quan tri mang.
> Phan tich két qua thi nghiém.
e Thong tin khoa hoc:
> Dy bao thoi tiét.
» Co so dir liéu sinh hoc.
> Khoa hoc dia ly: tim dong dat; ...
e Thong tin ca nhan
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1.7. Cac khé khin trong khai pha dix liéu

Khai phé dir liéu lién quan dén nhiéu nganh, nhiéu linh vuc trong thuc té, vivay cac

thach thirc va kho khin ngay cang nhiéu, cang 16n. Mot sé cac thach thircva kho khan can

duoc quan tam:

Céc co so dir lidu 16n, cac tap dix liéu can xir 1y c6 kich thudc rat Ion,trongthuc té, kich
thudc cua cac tap dir liéu thuwong & murc tera-byte.

Mtrc 6 nhidu cao hoic dir liéu bi thiéu (nhiéu théng tin sai Iéch)

S6 chiéu 16n (nhiéu di liéu giira duoc khai théc)

Thay d6i dit liéu va tri thirc c6 thé 1am cho cac mau da phat hién khéngcon
phu hop

Quan hé giira cac truong phuc tap(co so dit liéu 16n, nhiéu quan hé rang
buoc)

2. Chi tiét cac bwéc khai pha tri thirc

Mot tién trinh kham pha tri thirc gom 6 giai doan.

Budéc 1: Chon loc dir liéu (data selection).

Budc 2: Xda bodir lieu khong can thiét (cleaning).
Buac 3: Lam giau di liéu (enrichment).

Budc 4: M& hoa (coding).

Budc 5: Kham pha tri thirc (data mining).

Budc 6: Béo cao két qua (reporting).

Bén trén 1a 6 budc khai pha tri thic nhung thuc ra viéc khai pha tri thirc chi thuc su
bat dau & budc thir 5 ma thoi.
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Kham phéa
Thong Chon X6abo Lam Manca | | thire Dung Hanh
tinyeu (» locdd [ diliecu |- giaudd || gy lieu —»| cdc |- dong
cau ligu ligu b|‘eu
do bao
\___

Hinh 1:M8 hinh khai pha di liéu
2.1. Lwa chon dir liéu (data selection)

Trong viéc quan Iy dix lidu cac co so dir liu s& dugc xay dung ¢ khiap moi noi
chidng ta can lya chon, mét cach tét nhat nhiam phuc vu cho viéckhai pha. O buéc nay can
c6 sy phan tich cao nhat, tranh sai s6t dé dua ra mét bo dit liéu hoan chinh.

2.2.X06a bé dir liéu khong can thiét (cleaning)

Cac co so dit liéu sau khi duoc tap hop sé dugc tap trung tai mot chd. Khi dé trong
dix liéu s& c6 cac dir lieu khong can thiét cho viéc khai pha. Chung ta can phai x6a bo
chung dé co so dit liéu tr 18n linh hoat va thuan tién nhat.

Giai doan nay c6 thé dugc thuc hién nhiéu lan trong qua trinh khai pha. Dit liéu
cudi cling can 14 tot nhat tranh sai x6t, dé khi khai pha tranh dua ra dit liéu khong tét.

2.3.Lam giau dir liéu (enrichment)

Trong giai doan nay ching ta can b sung thong tin cho co s& chinh bang cach dua
lien két véi co so dir liéu ngoai. Nhitng co s& dit liéu c6 lién quan dén co so dir liéu chinh.
Chon loc céac co sé dir liéu phi hop bo sung cho co s& dit liéu chinh. Lam cho théng tin
chinh 16 rang hon, nham phuc vy cho viéc khai pha dir liéu tot nhat.

Khi c6 su két hop giira hai co so dir liéu ching ta can luu ¥ dén cac méi quan hé c6
thé gitra hai co so dit lidu. Viéc lam giau c6 thé rat c6 ich néu ching ta xay dung ding
cach. Néu budc nay 1am sai s& gay ra viéc kho 1im dir liéu cho buéc sau, lam budc sau
khé doan nhan dur lidu.

2.4. Chuan hoa va ma hoéa (coding and normalzation)

Muc dich chinh cta giai doan nay Ia bién co so dit liéu vé dang ma khi trién khai
cac thuat toan khai phé dir liéu 1a tot nhat. Nhung khong phai loai dit lidu nao ciing c6 thé
ma hoa dugc, ma tuy loai dir liéu ma ching ta s dung cac cach ma hoa khac nhau.
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2.5. Kham pha tri thirc (datamining)

Str dung cac thuat toan khai pha di liéu dé tim kiém tri thirc trong co s& dit liéu.
Trong giai doan nay ching ta co rat nhiéu cac thuat toan dé pht hop véi moi loai dit lidu
ching ta thu thap duoc. Giai doan nay s& dugc dé cap cu thé hon ¢ chuong tiép theo.

2.6. B4o cao két qua (reporting)
Day la giai doan cudi cung cua qua trinh khai phé tri thirc. Tong hop dit liéu di khai

pha tri thirc thong bao két qua. Pua ra tom tat sao cho nguoi doc dé hiéu, dé tiép can dix
liéu quan trong.
3. Chi tiet ma hoa va bien doi dir liéu

Ngoai mot s6 cach ma hoa nhu trén ching ta con c6 mot sé cach phuwong phap bién
d6i dé co thé khai phéa. Trong phan nay dé cap dén phép bién d6i va chuan hoa dit liéu.

3.1. Phép bién ddi va chuan hoa dir liéu

Trong thuc té sau khi da c6 dit lidu tir nhiéu ngudn khéc nhau, chung ta chua thé
khai pha ngay dugc. Chlng ta can dua vé mot loai dix liéu nhat dinh.

3.1.1. Phép chuan hoa dir liéu

Chuan hoa dit liéu s& 1am cho dit liéu ban dau nho di tét cho viéc phan cum dit liéu.
Viéc chuan héa s& bién doi vi tri, cau tric dit liéu ban dau hodc c6 thé bi mat di[2]. C6 hai
phuong phap chuan héa la: Chuan hoéa toan cuc va chuan hoéa trong cum.

Chuan héa toan cuc: 1am chuan hoa céc bién trén tit ca cac yéu tb trong cac tap di
licu. Trong vong-cum tiéu chuan hoa dung dé chi tiéu chuan hoda xay ra trong cac cum
bién mdi ngay. Mat s6 hinh thuc tiéu chuan hda c6 thé duoc sir dung trong céc chuan hoa
toan cuc va chuan hoa trong pham vi rat tot. Tuy nhién trong mot sé truong hop ching ta
chi c6 thé str dung trong chuan hoa toan cuc.

Chuan hda trong cum: Dé khic phuc nhuge diém cua chuan hda toan cuc la chi
chuan hda khi dit liéu cho trudc. Khi do tong thé va [6]dé xuat mot cach tiép can lap rang
cac cum thu duogc dau tién dua trén sé udc luong téng thé va sau d6 sir dung két qua cua
cum nay dé so sanhvéi cum khac dé xem su chénh léch trong cum c6 16n khéng.

3.2.Bién ddi dir liéu

Bién d6i dit liéu tac dong I&n dir liéu chuan hoé, nhung bién doi dir liuphirc tap hon
so véi chuan hoa dir liéu. Chuan hoa di liéu tap trung vaocac bién, nhung bién d6i di
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licu tap trung vao cac dir liéu toan bo thiét 1ap.Trong phan nay, trinh bay mot sé dir
licuky thuat bién d6i c6 thé dugc sir dung trong phan cum dir liéu.

3.2.1. Phan tich thanh phan chinh

Muc dich chinh cta phan tich thanh phan chinh I1a giam chiéu cao caa mét chiéu cao
ciia mot chiéu dat dix liéu bao gom mot lwong 16N s bién twong quan va dong thoi giir lai
cang nhiéu cang tét caa bién ddi hién dién trong tap dix liéu. Cac thanh phan chinh (PC)
la cac bién méi duoc khong twong quan va ra 1énh nhu vay 1a nguoi dau tién giir lai vai
phan 16n cac bién thé hién dién trong tat ca cac ban gbc bién.[3]

3.2.2. SVD (Singular Value Decomposition)

SVD(phan tach gia tr;i riéng) la mot ky thuat manh mé trong tinh todn ma tran va
phan tich, chang han nhu viéc giai quyét cac hé thong phuong trinh tuyén tinh va xap xi
ma tran. SVD ciing 1a mot ky thuat noi tiéng chiéu tuyén tinh va da st dung rong rai
trong nén dir liéu va ao.

3.2.3. Phép bién d@6i Karhunen-Loéve

Cac phép bién ddi Karhunen-Loeve (KL) c6 lién quan véi cac giai thich ciu trdc di
licu thong qua mét s6 tuyén tinh két hop cua cac bién. Giéng nhu PCA, phép bién ddi KL
cling 1a cach t6i wu cho du &n, tinh toan sao cho sai s6 1a nho nhat (tac 1a tong khoang
cach binh phuong (SSD) 1a tdi thiéu [7].

4. Pia chi Internet

Do an tap trung khai pha dir liéu dia chi Internet nham tim ra nhiing thdng tin vé
loai dir liéu nguoi dung thuong truy cap, so thich, thoi quen,.... Nhitng thong tin trén, sé
cho chiing ta biét duoc sy quan tam cia moi ngudi trong mot khoang thoi gian s& nhu thé
nao.

4.1. Giéi thiéu dia chi Internet

IPlamot giao thirc hudéng dit lidu duoc sir dung bai cac may chi ngudn va dich dé
truyén dir liéu trong maot lién mang chuyén mach géi.Dix liéu trong mot lién mang IP
duoc guri theo cac khéi dugc goi la cac goi (packet hozc datagram). Cu thé, IP khéng can
thiét 1ap cac duong truyén trudc khi mot may chu guri cac goi tin cho mot may khac ma
trrdc d6 nod chua tirng lién lac vai nhau.[4]
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4.2. CAu tric cia dia chi Internet

Pia chi IP dugc dung phd bién hién nay Ia IPv4, va mot s6 nudce dang st dung song
song gitra IPv4 va IPve6.

Céu tric caa IPv4

IPv4 sir dung 32 bits dé danh dia chi, dwoc chia thanh 4 octet, theo do, sb dia chi tdi
da c6 thé sir dung 14 4.294.967.296 (2*3). Tuy nhién, trong thuc té ching ta da st dung
gan hét dia chi ciing nhu mét sé dia chi dugc st dung cho muc dich khac.Vai sy phat
trién khdng ngirng ciia mang Internet, nguy co thiéu hut dia chi da duoc dy bao, tuy nhién,
nho cdng nghé NAT (Network Address Translation - Chuyén dich dia chi mang) tao nén
hai vung mang riéng biét: Mang riéng va Mang céng cong, dia chi mang st dung &
mang riéng c6 thé dung lai & mang cng cong ma khong hé bi xung dot, giai quyét dugc
van dé thiéu hut dia chi .

Ban dau, mot dia chi IP duoc chia thanh hai phan:

e Network ID: Xac lap bai octet dau tién
e Host ID: Xac dinh boi ba octet con lai

Vi cach chia nay, so luong network bi gigi han & con sé 256, qua it so véi nhu cau
thuc té.

Dé vuot qua giéi han nay, viéc phan 16p mang da duoc dinh nghia, tao nén mot tap
hop 16p mang day du (classful). Theo do, c6 5 16p mang (A, B, C, D va E) duoc dinh
nghia.

Class A: 0. 0. 0. 0 - 127. 255. 255.255Default Subnet Mask: 255. 0. 0. 0

Class B: 128. 0. 0. 0 - 191. 255. 255. 255Default Subnet Mask: 255. 255. 0. 0

Class C: 192.0. 0. 0 - 223.255. 255. 255Default Subnet Mask: 255. 255. 255. 0

Class D: 224.0. 0. 0 - 239. 255. 255. 255: multicast/broadcast

Class E: 240. 0. 0. 0 - 255. 255. 255, 255: reserve (bao ton).

-->cdc thiét bi chi dat dwoc IP trong dai A, B, C.

IP Private: trich 1 phan nho tir 3 class A, B, C.

-10.0. 0.0 - 10. 255. 255. 255

-172.16.0.0-172.31. 255. 255

-192.168. 0. 0 - 192.168. 255. 255

Cau tric IPv6.
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IPv6 viét tat tiéng Anh: "Internet Protocol version 6", 12 "Giao thuc lién mang théhé
6", mot phién ban cua giao thtc lién mang (IP) nham muc dich nang cap giao thuc lién

mang phién ban 4 (IPv4) hién dang truyén dan cho hau hét luu luong truy cap.

Internet nhung d3 hét dia chi. IPv6 cho phép tiang 1én dén 2'? dia chi, mot su gia

tang khéng 16 so v6i2* (khoang 4.3 ty) dia chi cua IPv4.[4]

Phién ban dia chi Internet méi IPv6 duoc thiét ké dé thay thé cho phién ban IPv4,

vai hai muc dich co ban:

o Thay thé cho ngu(;n IPv4 can kiét dé tié'p noi hoat dong Internet.
o Khdc phuc cac nhuoc diém trong thiet ké cua dia chi IPv4.

Muc tiéu IPv®.

o Khéng gian dia chi |én hon va dé dang quan Iy khéng gian dia chi.

Khoi phuc lai nguyén ly két néi dau cudi-dau cudi cua Internet va logi bo
hoan toan cdng nghé NAT.

Qudn tri TCP/IP dé dang hon: DHCP dwoc sir dung trong IPv4 nham gidm
cau hinh thi céng TCP/IP cho host. IPv6 duoc thiét ké véi kha ndng tw déng
cau hinh ma khong can sir dung may chi DHCP, hé tro hon nira trong viéc
giam cdu hinh thi céng.

Cdu triic dinh tuyén tot hon: Pinh tuyén IPv6 duwoc thiét ké hoan toan phan
cap.

Hé tro tot hon Multicast: Multicast 1a mét tly chon cia dia chi IPv4, tuy
nhién kha nang hé tror va tinh phé dung chiea cao.

Hé tro bao mdt tét hon: IPv4 duwoc thiét ké tai thoi diém chi c6 cac mang
nho, biét rd nhau két néi véi nhau. Do vdy bdo mdt chuwa phdi 1a mét véin dé
dwroc quan tam. Song hién nay, bdo mdt mang Internet tré thanh mét vin dé
rat 1én, 1a moi quan tam hang dau.

HGé tro tot hon cho di dong: Thoi diém IPv4 duoc thiét ké, chua ton tai khai
niém vé thiét bj IP di dgng. Trong thé hé mang mdéi, dang thiét b nay ngay
cang phat trién, doi héi cdu tric giao thic Internet 6 sy hé tro tét hon. [4]

IPv6 c6 do dai 128bit, biéu dién & dang s6 Hecxa, chia thanh 8 octet. Mdi ocet c6 4

sd hecxa, va cach nhau bai dau «:”.

Vi du:0123: 4567: 89AB: CDEF: 0123: 4567: 89AB: CDEF
Tuong thich gitra IPv4 va IPv6 khi chuyén doi:
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- Dual-stack: thiét bi vira chay dwoc IPV4, vira chay duwoc IPv6
- Tunneling: khi 2 doan IPv6 bi chia cdt boi doan IPvA.
- Translation: cdc doan IPv4 va IPv6 néi lién tiép nhau.
Mot sb cach viét IPv6:
- Trong I octet, ta c6 thé xéa s6 0 & ngodi ciing bén trdi.
Vidul:
0123: 4567: 89AB: CDEF: 0123: 4567: 89AB: CDEF
123: 4567: 89AB: CDEF: 123: 4567: 89AB: CDEF
Vidu 2:
1234: 0010: 3456: 7890: 000A: ABCE: 1234: 4567
1234: 10: 3456: 7890: A: ABCE: 1234: 4567
Trong 1 octet toan 0, ta c6 thé giir lai mét s6 0

Vi du:
1234: 0000: 3456: 7890: 0000: ABCE: 1234: 4567
1234: 0: 3456: 7890: 0: ABCE: 1234: 4567
Néu c6 tir 2 octet trg 18n toan 0, thi ta co thé viét gon thanh ddu ”: =~

Nhung chii y la 1 IPv6 chi dwoc viét “: 2 ”mét lan.
Vi du:
1234: 0000: 0000: 1234: 0000: 0000: 0000: 1234
1234::1234: 0: 0: 0: 1234
1234:0: 0: 1234:: 1234
Mot s6 khéng gian IPv6:
- Global Unicast: giéng nhu IPv4 Public.
—>chay tir 2000: > 3FFF:
- Link Local: giong nhu IPv4 APIPA (169. 254.0. 0/16)

- thiét bi dung IPv6 luc nao ciling ty sinh ra Link-local address, khong
quan tam td1 viéc né da duoc dat IP hay c6 DHCP hay chua.

—> chay tur FE80: - FEBF:
- Loopback: giong nhu IPv4 127. 0. 0. 0/8
2>voi IPv6 1a “: 7’1
- Dai dac biét:(0: 0: 0: 0: 0: 0: 0: 0)
- Unique Local: gidong nhu IPv4 Private
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—> chay tur FC00: - FDFF:
4.3.Hé théng tén mién (DNS)

Hé thdng tén mién 1a mot hé thdng cho phép thiét lap twong wng giita dia chi
IP va t&n mién trén Internet.

Hé théng tén mién vé can ban 1a mot hé thdng gilp cho viéc chuyén dbi cac tén
mién ma con ngudi d& ghi nhé (dang ki tu, vi du www. example. com) sang dia chi IP vat
ly (dang s6, vi du 123.11.5.19) twong (ng cua t&n mién d6. Hé théng tén mién giup lién
két vé6i céc trang thiét bi mang cho cac muc dich dinh vi va dia chi héa céc thiét bi trén
Internet.

Phép so sanh thuong duoc st dung dé giai thich cho hé thong tén mién, né phuc vu
nhu mot "Danh ba dién thoai", c6 kha niang tim kiém va dich tén mién thanh dia chi IP.
Vi du, www.example.com dich thanh 208.100.188.166. Tén mién Internet d& nhé hon cac
dia chi IP, 12 208.100.188. 166 (IPv4) hoac 2001:db8:1f70: :999:de8:7648:6e8 (IPv6).

4.4.Chire niang hé théng tén mién

MJi website c6 mot tén (1a tén mién hay duong dan URL: Uniform Resource
Locator) va mot dia chi IP. Bia chi IP gdm 4 nhdm sé cach nhau bang dau cham(IPv4).
Khi mo mét trinh duyét Web va nhap tén website, trinh duyét s& dén thang website ma
khong can phai thdng qua viéc nhap dia chi IP ciia website. Qua trinh "dich" tén mién
thanh dia chi IP dé cho trinh duyét hiéu va truy cap duoc vao website 1a cdng viéc cua
méot may cha hé théng tén mién.

Céac may cha DNS tro gilp qua lai v6i nhau dé dich dia chi "IP" thanh "tén" va
ngwoc lai. Nguoi str dung chi can nhg "tén", khdng can phai nhé dia chi IP (dia chi IP 1a
nhitng con sé rat kho nhé).

4.4 To chic quan ly IP va Hé thong tén mién

To chirc cAp phat s6 hiéu Internet (tén tiéng Anh 1a Internet Assigned Numbers
Authority —IANA) la mot co quan giam sat viéc chi dinh dia chi IP, quan ly khu vuc
g6c cua DNS toan cau, va cap phat giao thuc Internet khac. To chirc nay dugc diéu nay
boi ICANN.

Truéc khi ICANN duoc thanh 1ap véi muc dich nay, IANA cha yéu do Jon
Postel quan ly tai Vién Khoa hoc Thong tin cta truong Pai hoc Nam California, dudi mot
hop ddng USC/ISI véi B6 Qudc phong Hoa Ky, cho dén khi ICANN duoc thanh lap dé
nhan trach nhiém duéi hgp dong cia Bé6 Thuong mai Hoa Ky,
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Tap doan Internet cap s6 va tén mién (Internet Corporation for Assigned Names
and Numbers- ICANN) 1a mottd chirc phi loi nhuan dat tru so tai Marina del Rey,
California, United States. ICANN dugc thanh lap ngay 18 thang 9 nam 1998 va hop nhap
vao ngay 30 thang 9 nim 1998 dé giam sac mot s nhiém vu lién quan téi Internet ma
trude day dugc thuc hién tryc tiép bai cac to chie khac trén danh nghia ctia chinh pha
My, ma dang chu ¥ trong s6 d6 1a IANA ICANN chiu trach nhiém trong viéc quan ly
khong gian dia chi IP(IPv4 va IPv6) va viéc phan phdi cac khéi dia chi téi cac co quan
dang ky Internet khu vuc. Duy tri cac co quan dang ky tén dinh danh IP; Quan ly khéng
gian tén mién cp cao nhat(mién DNS gbc), bao gom viéc diéu hanh caa nhitng may phuc
vu tén gdéc. Phan 16n cac cong viéc caa ICANN lién quan téi viéc gisi thiéu cua nhiing
mién cip cao mai (top-level domains (TLDs)). Cong viéc ki thuat caa ICANN gidng nhu
chuc nang cua IANA.

Nhitng nguyén tic co ban hang dau trong viéc diéu hanh cia ICANN duoc mo ta
nhu viéc gitp d& duy tri sy hoat dong 6n dinh cua Internet; thac day viéc canh tranh; dat
duoc su dai dién rong rédi cia cong dong Internet toan cau va xay dung chinh sach phi
hop vé&i nhiém vu ciaa ICANN thong qua cac qua trinh tir dudi Ién, dya trén su nhat tri y
kién. Vao ngay 29 thang 9 nim 2006, ICANN di ky mot thoa thuan véi Bo Thuong mai
Hoa Ky vé viéc dua to chire tu nhan vao su quan ly toan dién cua hé thong cac tén dinh
danh dugc diéu phdi tap trung cua Internet thong qua mé hinh nhiéu phia cung c6 loi
trong viéc trao d6i y kién ma ICANN dai dién.[4]

O Viét Nam Trung tam Internet Viét Nam hay tén viét tat 1a VNNIC 1a mot don
vi truc thugc Bo Thdng tin va Truyén thdng, nudc Cong hoa X& hoi Chi nghia Viét
Nam duogc thanh 1ap chinh thirc vao ngay 28 thang 04 nam 2000. Theo do, Trung tam
Internet Viét Nam chiu trach nhiém quan ly vé tén mién Internet trong I&nh thé Viét
Nam ciing nhu thong ké vé tinh hinh st dung Internet tai Viét Nam.
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Mot s6 nhiém vu cua VNNIC. Theo quyét dinh sé 02/2008/QD-BTTTT do Bo
truong Bo Théng tin va Truyén théng, L& Dodn Hop ban hanh ngay 05/03/2008, quy
dinh céc chirc ning, nghia vu va quyén han caa VNNIC nhu sau: [5]

Quy hoach, qudn Iy va phdn bé dia chi (IP) va sé hiéu mang (ASN) & cdp quéc
gia.

Qudn Iy tén mién Internet cdp quoc gia bao gom tén mién cdc cap dwdi n.

Quy hoach, dau tw xdy dung co sé ha tang ky thudt, cong nghé va nhan lyc daé
phat trién Trung tam Internet Viét Nam phil ho’p VOi yéu cau thyc tzen

Thiét ldp, khai thdc va duy tri hoat dong h¢ thong mdy chii tén mién (DNS) quoc
gia .vn; tram trung chuyén Internet quoc gia;dang ky va duy tri dia chi IP, sé
hiéu mang cho Internet Viét Nam; tham gia khai thac cac cong nghé moi lién
quan dén tai nguyén Internet, cong nghé DNS VA giao thirc IP VA hé thong
chd’ng thuc CA trén Internet

Klem tra, giam sat viéc cap, dang ky, s dung dia chi IP, s6 hiéu mang va tén
mién doi véi cdc té chike, cd nhédn tham gia hoat déng Internet.

Nghién ciru dé xudt va tham gia voi cdc don vi chirc nang truc thugc Bo dé xdy
dung cdc van ban_quy pham phdp ludt vé cong tac qudn Iy nha nuwde vé tai
nguyeén Internet, vé khai théc, sir dung dich vu va chat luwong Internet trén pham
Vi ca nuoc.

Phéi hop véi cdc don vi chire nang ciia Bé trong céng tac quan 1y nha mede doi
V6i cdc hoat dong ciia hdi va t6 chive phi chinh phii trong linh viee Internet.
Tham gia dai dién chinh thuc vé Internet ciia Viét Nam, tham gia cdc hoat dong
ciia cdc té chirc Internet quoc té lién quan dén tai nguyén mang Internet Va
cong nghé IP.

Bugc quyén yéu cdu cdc to chire, ca nhan hoat dong trén mang Internet cung
cdp cdc théng tin va cdc so liéu thong ké lien quan toi hoat dong Internet. Thurc
hién bdo cdo thong ké tinh hinh phdt trién Internet trong nudc.

Duoc thu phi va l¢é phi cac hoat dong theo chirc nang, nhiém vu, quyén han cua
Trung tam va theo quy dinh cua phdp ludt.

Tham gia viéc ddo tao, béi dudng chuyén mén nghiép vu theo quy dinh ciia Bo
Théng tin va Truyén thong.

Purgc phoi hop, hop tac voi cdc 16 chirc quoc té dé khai thac dw phong hé thong
cho tén mién quoc gia .vn, dang ky va duy tri tai nguyén Internet Viét Nam,
quang ba quoc té ve Internet Viét Nam va phat trién sir dung tén mién. vn.

Pugc tham gia cung cdp cdc dich vu lién quan dén tai nguyén Internet, céng
nghé IP, cong nghé théng tin va tham gia cdc hoat déng cé lién quan dé tao
thém cdc nguon thu khéc nhcim mo rong pham vi va quy mo hoat dong phu hop
VOl chue nang, nhiém vu, quyen han cua Trung tam va theo quy dinh cua phap
luat, bao toan va phdt trién cac nguon e dwoc giao.

Quan Iy vé t6 chire, can bo, vién chirc va tai san ciia Trung tam theo quy dinh
ciia phdp ludt va phan cdp ciia Bé trieong.

Thuc hién cac nhiém vu khac do B¢ truong giao.
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CHUONG 2: CAC THUAT TOAN TRONG KHAI PHA DU LIEU
1. Giai thiéu phan cum dir liéu
1.1. Pinh nghia phan cum

Phan cum dit liéu (Data Clustering) 14 qua trinh nhom céc diém di liéu trong co sé
dir liéu thanh caccum sao cho nhing diém dit liéu trong cing mot cum c6 do twong dong
l6n va nhitg diém khong cing mot cum 6 su twong ddng la rit nho. Mot cum cac doi
tuong dir liéu c6 thé xem nhu 1a mot nhém trong nhiéu tng dung.

Quaé trinh phan cum 1a qué trinh tim ra cac d6i twong trong co s& dit liéu motcéach tu
dong. Khong gidng nhu phan 16p (clasification), phan cum khdng can nhitng thdng tin
dugc xac dinh trude. NOi cach khac, phan cum la phuong phéap hoc tir quan sat (learning
from obversation) hay con goi 1a hoc khéng thay (unsupervised learning or automatic
classfication) trong tri tué nhan tao. Phan cum dic biét hiéu qua khi khong biét vé thong
tin cac cum, hodc khi ta quan tam téi cac thudc tinh ciia cum ma chua biét hoic biét rat it

Vvé cac thong tin do.

P4 c6 rat nhiéu thuat toan cling nhu hé thong duoc phat trién cho bai toan phan cum
trong co s& dit liéu I6n. Sy phat trién caa linh vuc nay da dugc ap dungvao nhiéu linh vuc
ung dung nhu xt ly anh, nhan dang, danh gia kinh doanh....Suda dang cua thuat toan
phan cum la do su khac nhau cua nhitng wng dung thuc téciing dan t6i nhiing yéu cau vé
dir liéu khac nhau va doi hoi nhitng thuat toan phan cum khac nhau.

Mot trong nhitng cdu hoi 1én dat ra trong bai todn phén cum la do d6 tuong
dong khong gian giira cac d6i twong dir liéu (spatial similarity). Trong dit liéu khdng gian
thi d6 do twong dong duoc xem nhu su quan hé vé vi tri khong gian giita cac d6i tuong
dir liéu. Noi cach khac thi hai d6i twong dir liéu duoc goi 1a twong dong néu “khoang céch
khong gian” giita chling 1a nho. Mt trong nhimg phuong phap do dotwong dong giira hai
d6i twong l1a bang nghich dao ciia ham khong twong dong (dissimilarity function).Ham
khong twong ddng, ham dya trén nhiing thudc tinh khong gian cua cac déi twong dir lidu
nhu: toadd cua cac ddi twong, dd cao cua cac ddi tuwong... Trong nhiéu truong hop thi
ham khong tuong dong duoc xem nhu 1a ham khoang céch khong gian giita cac doi
twong nhu ham khoang cach Euclid, ham khoang cach Manhattan, ham khoang céach
Minkowski...
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Bai toan phan cum la qua trinh nhém mot co s¢ dix liéu thanh nhitng nhom déi
tuong dit liéu phuc vu cho muc dich cu thé cua ting tng dung thuc té. Khéng c6 mot
thuat toan phan cum nao Ia tét nhat va thich hop cho tat ca moi (ng dung ma véi mdi tng
dung khac nhau thi nguoi sir dung phai lra chon ra mét thuat toan phan cum cu thé thich
g véi ung dung d6. Két qua danh gia cho ting thuat todn ciing phu thudc vao nhiing
y&u cau cua ting tng dung.

1.2.Muc dich caa phan cum

Muc dich cua phwong phap phan cum dir liéu 1a qua trinh nhom cac diém dir
lieu trong co s& dir liéu thanh cac cum sao cho nhiing diém di liéu trong cing mot
cum c6 d6 twong ddng 16n va nhitng diém khong cing mot cum cé su twong dong la
rat nho. Piém manh cua phan cum dir liéu 1a dua ra dwgc nhitng céu trdc cé ich
hoic nhitng cum cac dbi twgng tim thay truc tiép tir dir liéu ma khéng can bat ki mot
tri thirc co s& ndo. Giéng nhu cach tiép can hoc may, phan cum dit liéu duoc hiéu
nhu 1a phuong phap “hoc khdng cé thay” (unsupervised learning). Khéng gibng
nhu phan 16p di liéu, phadn cum dir liéu khong doi hoi phai dinh nghia trudc cac
mau dir liéu hun luyén. Vi thé, c6 thé coi phan cum dir liéu 1a mot cach hoc bang
quan sat (learning by observation), trong khi phan Iop dir liéu 1a hoc bang vi du
(learning by example).

Trong phuong phap nay s& khong thé biét két qua cac cum thu dugc s& nhu thé nao
khi bat ¢au qua trinh. Vi vay, can c6 mot chuyén gia dédanh gia cac cum thu duoc. Phan
cum dir lidu dugc sir dung nhiéu trong cac ung dung vé phan doan thi trudong, phan doan
khach hang, nhan dang mau, phan loai trang Web... Ngoai ra, phan cum dit liéu con co
thé duoc str dung nhu mot budce tién xir 1i cho cac thuat toan khai pha dix liéu khac.
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1.3.Nhirng linh vuc ap dung phan cum
- Word Wide Web: Phan loai tai liéu. Phan loai nguoi dung web ...

- Marketing: Phan tich danh gid ngudoi dung, xu hudéng mua sam, st dung
dich vu. Nhim dua ra cac chinh sach, cac wu dai, cac chinh sach kinh doanh sau nay.

- Tai chinh, bao hiém: Phan nhém khéach hang sir dung cac dich vu bao hiém,
tai chinh. Phét hién xu huéng dau tu, cac gian 1an trong tai chinh, bao hiém.

- Thu vién: Theo ddi, doc gia, sach, du doan nhu cau cua doc gia, ...

- Giao duc: Theo doi sinh vién, hoc sinh. Tim ra viéc hoc tap va day hoc sao
cho tét nhat.

1.4.Céac yéu cau vé thuat toan phan cum

Theo céc nghién cau cho thdy hién nay chua c6 mét phuong phap phan cumtong
quat ndo c6 thé giai quyét tron ven cho tat ca cac dang cau trdc co so dir liéu. Honnira,
cac phuong phap phan cum can cé cach thuc biéu dién cau tric caa cac co so dit lidu,voi
mdi cach thirc biéu dién khac nhau s& c6 twong wng thuat toan phan cum phuhop. Vi vay,
phan cum dit liéu van dang 13 mot van dé kho va ma vi phai giai quyét nhiéu van dé co
ban mot cach tron ven va phi hop véi nhiéu dang dit liéu khac nhau, dic biét 1a véi kho
dit liéu hon hop dang ngdy cang ting va diy ciing 1a mot trong nhiing thach thic Ion
trong linh vuc khai pha dir lidu.

Vay phan cum dix liéu 1a mot thach thie trong linh vuc nghién ctu vi nhitng (ng
dung tiém ning cua chung dugc dua ra ngay chinh trong nhiing yéu cau dic biét cua
ching. Do dic thli cua cia co sa dir ligu la lon, phic tap, va ¢é dit liéu nhiéu nén nhiing
thuat toan phan cum duoc &p dung phai thoa man nhiing yéu cau sau:

o Thudt todn phai hiéu qua va thoi gian chay phdi la tang tuyén tinh theo kich
thuoccua dir lieu.

e Thugt toan phdai xit Iy va ap dung dwoc Véi co sé dir ligu nhiéu nhiéu,
phizctap gom ca diz liéu khdng gian, phi khéng gian, diz liéu sé, phi sé, kiéu
nhiphan, diz liéu dinh danh, hang muc, thich nghi véi kiéu diz liéu hén hop.

e Thudt toan phdi c6 khd néing xdc dinh dwoc nhitng cum véi hinh dang bat
kpbao gom ca nhitng cum c6 hinh dang long nhau, cum cé hinh dang 16m,
hinhcdu, hinh que...
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e Toi thiéu luwong tri thirc cdn cho xdc dinh cac tham sé dau vao. Do céc gia
tridau vao thwong anh hwong rat 16m dén thudt toan phan cum va rat phic
tapdé xdc dinh cac gia tri vao thich hop déi véi céc co sé dir liéu lon.

e Thudt toan phdi thuc hién véi moi thir tw dau vao di ligu. N6i cach khac
kétqua cua thudt todn nén doc \dp véi dir lidu dau vao (ciing mét tap diz liéu,
khidwa vao xir ly cho thugt toan phan cum di liéu voi cac thir tu vao cua
cdc doi twong dirliéu ¢ cac lan thuc hién khac nhau thi khdng dnkh huweng
l6n d@én két qua phancum).

e Thudt todn khéng doi héi nhiing tri thirc vé co so dit lidu tir nguroi dung.

e Thudt toan phdi l1am viéc dwrgc Véi co sé dir liéu chira nhiéu 16p doi twong
dirliéu pharc tap va co tinh chat khac nhau.

e Thudt toan phdi thich nghi véi di lidu da chiéu: Thudt toan c6 kha nding
apdung hiéu qud cho diz liéu c6 sé khac chiéu nhau.

e Thudt toan phai dé hiéu, dé cai dat va kha thi: Ngwoi siz dung c6 thé cho
doinhing két qua phan cum dé hiéu, dé Iy gidi va dé sir dung. Nghia la, sie
phancum c6 thé can dwoc gidi thich ¥ nghia va ung dung rd rang.
Viécnghién cirucdch dé mét ing dung dat dwoc muc tiéu rat quan trong co
thé gay anhhuwong t6i suw lwa tron cdc phwong phdp phdn cum.

1.5. Céc kiéu dir liéu phan cum

Trong phan cum, cac ddi twong dit liéu thuong duoc dién ta dudi dang cac dac tinh
hay con goi 1a thuoc tinh (khai niém “cac kiéu dir liéu” va “cac kiéu thuoc tinh
dirliéu” duoc xem 14 twong duwong véi nhau). Cac thudc tinh nay 1a cac tham sé dé giai
quyét van dé phan cum va su lua chon chung c6 tac dong dang ké dén két qua phan cum.
Phan loai c4c kiéu thudc tinh khac nhau 12 van dé can giai quyét ddi voi hau hét cac tap
dir liéu nham cung cp cac phuong tién thuan loi dé nhan dang sy khac nhau cua céc
phan tir di liéu. Cac thuat todn phan cum thudng sir dung mét trong hai cau tric dit liu
sau:

26



Ma tran dir lieu (Data matrix, object-by-variable structure): 1a bang n hang, p
cot, trong d6 p 1a sd thudc tinh cua mdi ddi twong. Mdi hang biéu dién mot ddi tuong, cac
phan tir trong mdi hang chi gia trj thudc tinh twong tng cta déi twong d6. Mang duoc cho
nhu nhau:

xll LR} X]f LR} X]p

X

Xy X

nl np |

Ma tran khong giong nhau(Dissimilarity matrix, object-by-object structure): Ia
mang n hang, n cot. Phan tir d(i,j) chira khoang cach hay do khac biét gitra cac d6i tuong i
va d6i tuogng j, d(i,j) 1a mot so khong am, trong d6 néu d(i,j) Xap xi 0 thi hai dbi tuong i
va j 1a khd “gan” nhau, néu d(i,j) cang I6n thi hai ddi twong i,jkhd khac nhau. Do
d(i,j)=d(j,i)=0 nén ta co thé biéu dién ma tran cach ty nhu nhau:

0
d2,) 0
d(3,1) d(3,2) 0

d(n)) d(n2) .. .. 0

Phan I16n cac thuat toan phan cum st dung cau tric ma tran khac nhau. Dovay, néu
dix liéu can phan cum dugc to chiac dudi dang ma tran dix liéu thi can biénddi vé dang ma
tran phi twong tu trudc khi tién hanh phan cum.

C6 hai dic trung dé phan loai: kich thudc mién va hé do.

Cho mét co s dir liéu D chira n dbi twong trong khdng gian k chiéu; x, y, z la cac
dbitwong thudc D:

X=(X1, X250+ +9X);Y=(Y1,Y 29 - Yi)1Z=(21, 225+ Z40)
trong do6 X, Yj, zjvoi i = 1,. ., k 1a cac dac trung hoac thudc tinh twong ung cuacac
dbi twong X, y, z; nhu vay s& c6 céc kiéu dir liéu sau:
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1.5.1. Kiéu dir liéu dya trén Kkich thwéc mién

Thudc tinh lién tuc: Néu mién gia tri cia n6 1a vo han khong dém duogc, nghia 1a
gitra hai gia tri ton tai v sb gia tri khac (vi du, cac thudc tinh mau,nhiét d6 hodc cuong
d6 am thanh ...).

Thuéc tinh roi rac: Néu mién gia tri cia né 1a tap hitu han, dém duogc (vi du: céc
thudc tinh s...) trudng hop dic biét caa thudc tinh roi rac 1a thuoc tinhnhi phan ma mién
gia tri chi cé hai phan tir (vi du: Yes/No, True/False,On/Off. .).

1.5.2.Kiéu dir liéu dwa trén hé do

Thudce tinh dinh danh: La dang thudc tinh khai quat hoa caa thugc tinh nhiphan,
trong d6 c¢6 mién gia tri 1a roi rac khdng phan biét thir tu va ¢ nhiéuhon hai phan tir. Néu
x va y 1a hai d6i twong thudc tinh thi chi c6 thé xacdinh 1a x # y hoic x =y.

Thugc tinh c6 tha ty: La thude tinh dinh danh nhung c6 thém tinh thir tynhung
chung khong duoc dinh lugng. Néu x va y 1a hai thudc tinh thir ty thico thé xac dinh 1a x
# y hoac x =y hoac x >y hoac x<'.

Thudc tinh khoang: dé do cac gia tri theo xap xi tuyén tinh, véi thuoc tinhkhoang
c6 thé xac dinh mot thudc tinh 13 dung trugc hodc ding sau thudctinh khac voi mot
khoang 1a bao nhiéu. Néu x;> yithi c6 thé néi x cach ymot khoang x; — yitwong (ing véi
thudc tinh tha i.

Viéc lya chon don vi do cho céac thudc tinh cling anh huéng dén chat lugngphan
cum. Néu don vi d6 do ctia mot thudc tinh cang duoc chia nho, thi khoangcach xac dinh
cua thudc tinh d6 cang 16n va anh huong nhiéu hon dén két qua phancum. Bé tranh phu
thudc vao viéc lya chon don vi do, dir liéu can dugc chuan héa. Viéc chuan hoa s& gan
cho tat ca céac thuoc tinh mot trong sé bang nhau. Tuy nhién,trong nhiéu truong hop
ngudi sir dung cd thé thay doi trong sb cho cac thudc tinhuu tién.

Dé chuan hoa cac d6 do, mot cach 1am pho bién 1a bién d6i céc thudc tinh védang
khong co don vi do. Gia st ddi véi cac thugc tinh f, ta thuc hién nhu sau:

- Tinh d¢ Iéch trung binh:

1
Sp = —(lxap =me| + ey —me| + -+ xny —mg])
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trong d6 Xuf ....Xnrld gid tri thuoc tinh f cua n phan tir dir liéu, va m¢da gia tri
trungbinh cua f, dugc cho nhu sau:

1
mf = g(xlf + xzf + -+ xnf)

Do do duoc chuan hoa:

Xif — Mg

Thugc tinh nhi phan: la thugc tinh cé hai gia tri 1a 0 va 1.

Thugc tinh tinh ty 1€: 1a thudc tinh khoang nhung dugc xac dinh mot cachtuong
ddi so véi diém méc.

Trong cac thuoc tinh trinh bay & trén, thudc tinh dinh danh va thugc tinh cothir tu
goi chung la thugc tinh hang muc, con thugc tinh khoang cach va thugc tinhty 1€ dugc goi
la thudc tinh sb.

Pic biét, con co dir liéu khdng gian 1a loai dir liéu co thudc tinh sé khai quattrong
khong gian nhiéu chiéu, dir liéu khong gian mo ta cac thong tin liénquan dénkhong gian
chtra dung cac ddi tugng (vi du: thong tin vé hinh hoc, quan hé metric,quan hé huéng,
...) Dit liéu khéng gian c6 thé 1a di liéu lién tuc hoac roi rac.

- Dir liéu khdng gian lién tuc: Bao chira mot vung khong gian.

- Dir liéu khong gian roi rac: C6 thé 1a mot diém trong khdng gian
nhiéuchiéu va cho phép xac dinh khoang céch giita cac d6i twong di
licu trong khdng gian.
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1.5.3.Phép do dd twong tw va khoang cach doi véi cac kiéu dir liéu
a. Khai niém twong tu,phi twong tur

Khi cac dic tinh caa dir liéu duoc xac dinh, phai tim céch thich hop dé xac dinh
“khoang cach” giita cac d6i tuong hay 13 phép do twong tu dit liéu. Pay 1a cac ham dé do
su gidng nhau gitra cac cap ddi twong dit liéu, thong thuong cac ham nay hoic 1a dé tinh
d6 twong tu hodc 1a dé tinh d6 phi twong tu giita cac ddi twong dir liéu. Gia tri caa ham
tinh do do twong tu cang 16n thi su gidng nhau gitra cac dbi tugng cang 16n va nguoc lai,
con ham tinh d phi twong tu ti I¢ nghich véi ham tinh d6 twong tu. Do tuong tu hoac phi
tuong ty ¢4 nhiéu cach dé xac dinh, ching thudng duoc do bang khoang cach giita céc
dbi tuong. Tat ca cac cach do do twong ty déu phu thudc vao kiéu thudc tinh ma con
nguoi phan tich. Vi du, thuoc tinh hang muc thi khéng st dung d6 do khoang cach ma sur
dung mot hudng hinh hoc cua dir liéu.

Tat ca cac do do dudi day dugc xac dinh trong khdng gian metric. Bat kymot metric
nao ciing 12 mot d6 do, nhung diéu nguoc lai khong ding. Pé tranh synham Ian, thuat
ngit 46 do & day dé cap dén ham tinh d6 twong ty hoic ham tinh dophi twong ty. Mot
khong gian metric 12 mot tap trong d6 c6 xac dinh “khoang cach”giita tirng cip phan tu,
véi nhitng tinh chat thong thuong cua khoang cach hinh hoc. Nghia 13, mot tap X (céc
phan tir ciia n6 c6 thé 1a nhitng di twong bat ky) cac dbitwong dit lidu trong co so dir lidu
D dé cap ¢ trén duoc goi la mot khdng gian metric néu:

- Vé6i méi cap phan tir x, y thude X déu xac dinh theo mot quy tic nao do,
mot s6 thuc 3(x,y) duoc goi la khoang cach gitra x va y.
- Quy tac ndi trén thoa man hé tinh chat sau:
(i) &(xy)>0néux+y;
(i) &6(xy)=0néux=y;
(iii) &6(x,y) = 8(y, x)vai moi x,y;
(iv) é6(x,y) <d8(x,2)+6(zy);

Ham 8(x,y) duoc goi 1a mot metric cua khdng gian. Céc phan tir cia X duocgoi 1a

cac diém cua khong gian nay.
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b. Thugc tinh khoang

Mot thanh phan quan trong trong thuat toan phan cum la phép do khoangcach giita
hai diém dir liéu. Néu thanh phan cua vecto thé hién dit liéu thudc trongciing mot don vi
gidng nhau thi n6 ton tai khoang cach Euclidean c6 thé xac dinhduoc nhém dix liéu twong
tu. Tuy nhién, khéng phai IGc nao khoang cach Euclideanciing cho két qua chinh xac.

Tuy nhién chd y rang day khong phai van dé& do thi: van dé phét sinh tir congthuc
toan hoc dugc st dung dé két hop khoang cach gitra cac thanh phan don dictinh dir lidu
vecto vao trong mot 4o do khoang duy nhat ma cé thé duogc sir dungcho muyc dich phan
cum: cac cong thuc khac nhau dan téi nhitng cum khac nhau.

Céc thuat toan can c6 cac phép do khoang cach hoic do twong tr gitta hai dditwong
dé thuc hién phan cum. Kién thirc mién phai duoc st dung dé dé trinh bay rdrang phép do
khoang thich hop cho méi ung dung. Hién nay, phép do c6 nhiéu micdd khach nhau tiy
theo tung truong hop.

o Khodng cich Minkowski dwoc dinh nghia nhu sau

n 1/q
disty(x,y) = lei — ¥l 4921
i=1

Trong d6 x, y 1a hai dbi twong véi n sé luong thudc tinh =(Xy,Xy,....X,) VA
Y=(Y1,Y2,-..,¥n); dist 1a kich thudc caa dir ligu.

e Khoang cach Euclidean

n
disty(x,y) = Z(xi —yi)?%;
i=1

La khoang cach giira hai ddi tuong trong trudng hop dac biét q=2.

e Khodng cach Manhattan

n

dist(r,y) = | ) 1% = i

i=1
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e Khoang cach Chebychev
diste(x,y) = maxi_q|x; — yil;
Trong trudng hop q=oo,hitu ich dé dinh nghia cac dbi twong phi twong tu
néu ching khac nhau chi trong mot kich thudc bién doi.

e Binh phuong khoang cach Euclidean
n
: — 2
dist, (x,) = ) (xi = 1)
i=1

Ty I¢ khac nhau. Gia sir cac bién la tuyét doi.
dist(x,y) = (Number(x; # y;))/i

Khoang cach Euclidean duogc sir dung phé bién nhat dé do do twong ty cuakhoang
cach Minkowski. Gia str ¢6 hai truong hop C1 va C2 c6 cac bién lién tuc xva y, lay lan
luot cac gia tri (x1, y1) va (x2, y2) twong ung, c6 thé vé d thi hai truonghop trong khong
gian x-y:

y A1y \ C, (xz.)’z)

O

C1(x1.}’1)

\ 4
X

Hinh 2: Tinh khoang cach
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Tuy nhién khdng c6 nguyén tic tong quat dé chon phép do ap dung cho batctr bai
toan nao. Mot cach don gian dé do do twong tu gitta cac nhoém trong khungtwong tu bang
cach thay thé nhém cho thugc tinh th i caa ddi twong do chang hannhu khoang céch
Euclidean, khoang cach Manhattan, hodc binh phuongMahalanobis. Vi du, Gia st rang

nhom A c¢é vecto trung binhA=[x al, x a2,. . ., ¥ an|vanhoém B c¢6 vecto trung binh

B :[ﬁ, X b2, .., xbn], thi cach do bang khoang cachEuclidean gitta hai
nhom c6 thé duoc dinh nghia la:

1/2

n
dist(4,B) = | ) (Far = )
i=1

Cach tiép can khac dé khoang cach giita phan tir gan nhat hoic phan tir xanhat.
Cach tiép nay sir dung cac thuat todn phan cum phan cép ching han nhu liénkét don va
lien két day du. Van dé chinh véi hai cach tiép can nay giéng nhau lakhéng cam nhan
duoc mau thuan dinh luong va khong tinh todn cho cac yéu t cuacéc phan tir trong mot
nhém.

Céch tiép can khéc, 1a trung binh nhom, cé thé s dung phép do tuong tugiira cac
nhom. Céch tiép can nay, su giéng nhau giita cac nhom duoc do bang cachlay gia tri
trung binh ca tat ca cac phép do gitta cac ddi twong cho tung cap dditwong trong céc
nhém khac nhau. Vi dy, trung binh phi twong ty gitta nhom A va Bco thé dugc dinh nghia
la:

Ny MNp
dist(4,B) = | D> dCx,y)| /n

i=1 j=1

trong do6, n 1a téng sé cac dbi twong cling cap, n = NyxNy, Ny va ny lan luot 13 s
cacddi tuong trong doi tuong x; va yi, d(x;, Vi) 1a phi twong tu cua mot cip déi twong xva
Vi, Xi€A, y;eB. Ham phi twong ty ¢6 thé dé& dang chuyén d6i sang ham twongtu bang cach
thay d6i cho nhau.
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c. Thugc tinh nh; phan

Tat ca cac phép do duoc dinh nghia & trén 1a da s thich hop cho cac biénlién tuc.
Cho céc bién danh nghia, “phép do khoang cach” 1a 0 néu céac trudong hopco clng gia tri
danh nghia, va 1 néu cac trudng hop c6 cac gia tri danh nghia khacnhau, hoic véi do do
tuong tu 1 (néu cac trudng hop cd cing gia tri danh nghia) vao (néu khdng gidng nhau).

Do d6 néu xem xét p bién dinh danh, cé thé déanh gia do twong tu cua cactruong hop
bang s6 cac bién ma co gié tri gidng nhau. N6i chung dinh nghia véimét bién nhi phan
méi tir mdi bién danh nghia, bang viéc nhom cac nhin danhnghia thanh hai 16p, mot nhan
la 1, nhadn khéc 12 0. Xay dung va xem xét bang ngau nhién céc sy kién c6 thé xay ra va
dinh nghia cac thudc tinh cua ddi tuong X, y bangcéc bién sé nhi phan 0 va 1.

y
1 0
| a b ath
X
0 c d ct+d
atc b+d p=at+b+c+d

Trong do:
a la tong sb cac thuoc tinh co gia tri 1 trong hai ddi teong X, y
b 14 tong sb cac thudc tinh c6 gid tri 1 trong X va gia tri 0 trong y
¢ la tong sb cac thuoc tinh co gié tri 0 trong x va gia tri 1 trong
d 12 tong sb cac thudc tinh c6 gia tri 0 trong hai d6i tuong X, y
p 12 tong tat ca cac thuoc tinh cua hai d6i twong X, y
Cac phép do do tuwong tu cua cac truong hop vai dir liéu thuoc tinh nhi phan duoc
thue hién bang cac cach sau:

X A o atd . . 2. s
o Hé so doi sanh don gian: d(X,y)=T; ca hai doi tuong co6 vai tro nhu
nhau, nghia 13 chiing d6i xing va c6 ciing trong sé.

o Heé sb Jaccard: d(x.y)=——— tham s6 nay bo qua sb cac ddi sanh 0-0.

Cong thic ndy st dung trong truedng hop ma trong sé cua cac thudc tinh cogia tri 1
ctia d6i twong dit liéu cao hon nhiéu so véi cac thude tinh o gia tri 0. Nhuvay thudc tinh
nhi phan & day 1a khong d6i xang.

a
2a+b+c

dxy)=d(x.y)=5-d(xy)=
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Céc gia tri dugc dinh nghia trong khoang [0, 1] va c6 thé bién dbi sang do dophi
tuong tu bang biéu thirc: ds(x,y)=1-d(X,y).

d. Thugc tinh dinh danh

Do do phi twong tu giita hai dbi twong x va y duoc dinh nghia nhu sau:

dixy)= ==

Trong d6, m 1a sé thudc tinh d6i sanh twong wng tring nhau, p 1a tong sé cacthudc
tinh.
e. Thugc tinh ¢6 ther ty
Phép do do phi tuong tu gitra cac ddi twong dir lidu véi thudc tinh thir tuduogc thyuc
hién nhu sau: Gia si i 1a thudc tinh tha tu c6 M; gié tri (M; 1a kich thuéemién gia tri):
CAc trang thai M; dugc sap xép thar tuy nhu nhau: [1...Mj], c6 thé thay thé mdigia tri
cua thudc tinh bang gié tri cing loai r; véi rie {1...M;}.
MJi thudc tinh c6 thir tu c6 cac mién gié tri khac nhau, vi vay phai chuyéndéi ching
vé cling mién gia trj [0, 1] bang cach thuc hién phép bién ddi sau cho mdithudc tinh:
. T'-(]) -1
A —
i T M, — 1
Str dung cbng thuc tinh do phi twong tu ciia thudc tinh khoang doi vai cacgia tri
Z9., day ciing chinh 1a do phi twong tu cia thudc tinh cé thir ty.
f. Thugc tinh ty I¢
C6 nhiéu cach khac nhau dé tinh d6 tuwong tu gitra cac thuoc tinh ti 16. Mottrong
nhitng s6 d6 1a st dung cong thuc tinh logarit cho mdi thudc tinh x;, vi du gi=log(x),
gidong vai tro nhu thudc tinh khoang. Phép bién doi logarit nay thich hoptrong trudng
hop cac gia tri cua thudc tinh 1a s6 md.
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Trong thuc té, khi tinh d6 tuong tu dit liéu, chi xem xét mot phan cac thudctinh dic
trung ddi véi cac kiéu dir lieu hodc 1a danh trong sé cho tat ca cac thuoctinh dir liéu.
Trong mot sb truong hop, loai bo don vi do cua cac thudc tinh dit liéubang cach chuan
héa ching, hoic gan trong sé6 cho mdi thudc tinh gia tri trung binh,dd léch chuan. Cac
trong sé nay co thé sir dung trong cac do do khoang céch trén, vidu vai mdi thudc tinh dit
liu da duoc gan trong sb twong tng wi (1 < i < k), détwong dong dit liéu dugc xac dinh
nhu sau:

d(x,y) = z Wi (x; — yi)?
i=1

C6 thé chuyén doi gitra cac mé hinh cho céc kiéu dit liéu trén, vi du nhu dixliéu kiéu
hang muc c6 thé chuyén d6i thanh dit liéu nhi phan hoic nguoc lai. Giaiphap nay rat ton
kém vé chi phi tinh toan, do vay, can phai can nhic khi 4p dungcach thic nay.

T6m lai, tly timg truong hop dit liéu cu thé ma c6 thé sir dung cac mo hinhtinh d6
trong ty khac nhau. Viéc xac dinh d6 twong déng di liéu thich hop, chinhxac dam bao
khach quan 12 rat quan trong, gop phan xay dung thuat toan phan cum dir liéucéhiéu qua
cao trong viéc dam bao chat lugng ciing nhu chi phi tinh toan.

1.5.4.Cac phwong phap tiép can cia bai toan phan cum dir liéu

Cac phuong phap phan cum dir liéu dugc phan thanh cac nhom: phuong phapphan
hoach (partitioning), phuong phap phan cap (hierarchical), phuong phap duatrén mat
d6 (density-based), phuong phap dya trén luéi (grid-based). Trong khudnkhé dé tai nay
chi gigi thiéu mot vai thuat toan dai dién cho mdi phuong phap.

a. Phuong phap phan hoach(Partitioning Methods)

Thuat todn phan hoach 1a mot thuat toan phan cum c6 tir rat 1au va kha phd bién
trudc khi xuat hién linh vuc khai pha dir lieu[1]. Phan cum khong tha bac hoac phan cum
theo phan hoach (non-hierarchy or partition clustering) chia co s dit liéu bang céch xéc
dinh trudc cac ddi twong dai dién (d6i twong nhan) cua cac cum. Ké tiép mdi ddi twong
dir liéu s& duoc dua vao cum ma khoang cach tir di tuong dir lidu dén d6i tuong dai dién
ctia cum 1a nho nhat. Sau mdi bude thi ddi twong dai dién cua mdi cum cé thé duoc xac
dinh lai dua vao cac dbi twong dir liéu thuoc cum d6. Mic du biéu dién cac cum dir lidu
khac nhau, tuy nhién cac thuat toan déu cé céch tiép can chung khi tinh toan cac giai
phap.
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Y tuwdng cua phuong phap phan hoach nhu sau:

Cho tap D gém n dbi twong, va mot tham sé dau vao k dugc xac dinh bainguoi
ding. Thuat toan phan hoach s& chon k @6i twong dai dién cho k cum (k déitwong dai
dién c6 thé duoc chon ngau nhién hoic theo mot tiéu chuan cua nguoi sirdung). Vi mot
dbi twong dit liéu g s& duoc dua vao cum c6 ddi tuong dai dién ganvai g nhat. Sau do, dbi
tugng dai dién cuia mdi cum s& duoc tinh lai dya vao nhitngdiém di liéu thuoc cum do.
Thong thuong thi dbi tuong dai dién dugc xac dinh saocho khoang céch tir ddi tuong dai
dién dén diém xa nhat 1a nhé nhét cé thé duoc.

Hinh dudi mé ta qua trinh phan hoach vai k=3.Khéi tao bai hinh A véi 3 dditwong
dai dién 13 3 diém dam duoc lva chon ngau nhién. Ké tiép mdi dbi twong ditliéu duoc dua
vao cum ma khoang cach tir diém d6 toi d6i twong dai dién cua cumla nho nhat. Vi mdi
cum tim d6i twong dai dién cho cum d6 (1iy ddi twong dir lieumai 13 diém trung binh cua
tat ca cac déi twong dir liéu thuoc cum). Qua trinh trénduoc 13p lai cho dén khi cac ddi
tuong dai dién cua tat ca cac cum 1a khong thaydoi.

Mo hinh thuat toan phan cum phan hoach

PAau vao: S6 cum k va co so dit liéu D gom n ddi tuong.
PAu ra: Tap cac cum. Partition(D, K);

1. Chon ngiu nhién k tam bat ky O°. bati=0.

2.V6i mdi diém dix liéu p €D thi tim d6i tuong dai dién gan nhat va dua p
vaocum do.

3.Tinh lai d6i tuong dai dién cua cac cum O™ dua vao cac diém dir lisu
thuoccum.

4.Néu O'+1 = O' thi dung lai. Trong trudng hop nguoc lai i = i+1 va quay
lai 2, 0' = {0,", 0,%...., 0"} 1a tap cac dbi tuong dai dién caa k cum.

Vé6i phuong phap nay, sb cum dugc thiét 1ap 1a dic trung duoc lya chon trudc.
Phuong phap phan hoach thich hgp véi bai toan tim cac cum trong khéng gian 2D. Ngoai
ra, phuong phap xem xét dén khoang cach co ban giira cac diém dir liéu déxac dinh
chdng c6 quan hé gan nhau, hoic khéng gan nhau hay khéng c6 quan hé.

Nhuoc diém cua phuong phap nay 13 doi hoi phai dua vao tham sé k va khdngxir ly
trén bo dit liéu thudc cum co hinh dang phuc tap hodc mat do phan b daydic. Thém vao
d6, thuat toan c6 do phuc tap tinh toan I6n khi can xac dinh két quatdi wu.
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Cac thuat toan trong phuong phap phan hoach: k-means, PAM
(PartitioningAround Medoids), CLARA (Clustering LARge Application),
CLARANS(Clustering Large Applications based upon RANdomized Search), ...

b. Phurong phdp phan cdp (Hierarchical Methods)

Phuong phap nay xay dung mot phan cap trén co sé cac doi twong dir licudang xem
Xét. Nghia 12 sip xép mot tap dir liéu da cho thanh mot cau trdc ¢ danghinh cay, cay
phan cap nay duoc xay dung theo ky thuat dé quy. Ky thuat nay c6 2 céch tiép can do 1a:
- Tiép can hoi ty, thuong duoc goi la tiép can Bottom — Up.
- Tiép can phan chia nhom,thudng dugc goi 1a tiép can Top — Down.

Budéc 0 Buéc1 Budc2 Budc3 Buoc4d

>  Bottom-Up

Top-Down

A

[ [ [ [
Budc 4 Budc 3 Budc 2 Budc 1 Budc 0

1) Tiép can bottom-up: bit dau véi mdi ddi twong thanh 1ap mot cum riéngbiét. Sau
d6 tién hanh hop hodc nhom cac déi twong theo mot vai tiéu chi d6 nhukhoang céch gitra
trung tdm cua 2 nhom. Thuit toan két thic khi tat ca cac nhomdugc hop thanh mot nhém
(nat gbc cua cay) hoic thoa mén diéu kién dung. Tir cAy mai tao duoc, dua ra cac cum
bang céch chon tap cac d6i tuong tai cacnit thoa man diéu kién ding.

2) Tiép can top-down: Xuét phat tir goc 1a mot cum véi tat ca cac dbi tuongtrong
mot co s& dir liéu. Tai mdi budc lap thi cum duoc phan chia thanh cum nhéhon theo tiéu
chi ndo d6. Viéc phan chia ding khi mdi déi twong 1a mét cum hozcthoa man diéu kién
dirng (két thac). Diéu kién két thuc 1a diéu kién dé xac dinh méttap cac dbi tweong tai moi
nGt c6 phai 1a mot cum hay khong. Diéu kién két thiicduoc dua vao tir ngudi sir dung.
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Uu diém cia phuong phap nay 1a két hoplinh hoat vao mutc do chi tiét, dédang xir
ly véi bt ky kiéu do d6 twong tukhoang cach nao, thich hop vai moi kiéudit lidu thudc
tinh.

Nhuoe diém 1a diéu kién dé dung vong liap rit mo hd, khéng cu thé. Mat
khac,phuong phap khong duyét lai cac mirc trudc khi xay dung dé cai tién chat luong
caccum. Phuong phap nay gom c6 cac thuat toan: AGNES (Agglomerative NEsting)
vaDIANA (Dlvisia ANAlysic), CURE (Clustering Using Representatives),
BIRCH(Balance Iterative Reducing and Clustering wusing Hierarchies),
CHAMELEON ...

C. Phuong phdp dua trén mdt do (Density-Based Methods)

Phuong phép dua trén mat do phan cum cac doi tuong dir liéu dya trén moiquan hé
cta cac doi tuong dir liéu véi cac diém 1an can cua cac diém dir liéu d6. Phan cum dua
trén mat do (co diéu kién cum cuc bo) gidng nhu cac diém c6 khaning lién két theo mat
d6 (density-connected). Mot cum dugc mé rong theo huéngbat ky ma mat do dan theo,
do d6 phuong phap nay c6 kha nang tim ra cac cum cohinh dang phuac tap. Mac du chi
duyét tap dir liéu mot lan nhung phuong phap nayco kha ning loai bo phan tir nhidu va
phan tir ngoai lai. Phuong phap nay phi hop véi cac ddi twong co truong dir ligu kiéu sé,
dix liéu thuoc tinh chi 1a thudc tinh méta thém cho cac doi twong khdng gian.

Phuong phap nay cO thé tiép can theo 2 huéng chinh: lién két dua trén mat dova
ham mat do.

Céc thuat toan thudc phuong phap nay bao gom DBSCAN (Density BasedSpatial
Clustering of Application with Noise), OPTICS (Ordering Points to Identifythe

Clustering Structure), DENCLUE (Density-based CLUstEring),
DBCLASD(Distribution Based Clustering of Large Spatial Databased)

d. Két lugn

Mdi mot phurong phap phan cum déu c6 diém manh diém yéu va thich hopcho tirng
{rng dung cy thé.
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Phwong phap phan hoach

Phuong phap phan hoach don gian, dé ap dung va hiéu qua dbi vai coso dit liéu nho
VGi cac cum dua ra c6 hinh dang 16i. Tuy nhién, do cic cumtrong phuong phap phan
hoach duoc biéu dién bai cac tdm cia cum va mdimét diém dit liéu dugc chia vao mot
cum dya vao khoang cach tir diém détsi tam cua cum. Chinh vi thé phuong phap phan
hoach chi c6 thé dua raduoc cac cum cé hinh dang 1a da giac 16i ma khong thé dua ra
duoc cac cumcd dang 16m phu I18n nhau hoic 16ng nhau. Ngoai ra, néu co s dir liéu
conhiéu hodc c6 ddi tugng dir lieu qua xa tdm thi phuong phap phancum phéan hoach
cuing khong &p dung duoc vi trong cac trudng hop do, cacddi twong dir liéu nhidu hoic
cac dbi twong dir liéu xa tam s& lamtam cua cum bi léch di. Do d6, khong dua ra dugc cac
cum chinh xac.

Phwong phap phan cip

Thuc hién viéc phan cum bang cach tach hodc ghépcac nhoém ddi tuong dua vao do
trong ddng cua cac nhom ddi twong d6. Phuong phap nay khong co kha ning phan cum
vé6i hinh dang bat ky. Viécxay dung 1én cdy cau tric twong d6i phirc tap va phai duyét co
s& dir lieunhiéu lan, dan tsi thoi gian chay cua cac thuat toan 16n. Ngoai ra, phuongphéap
phan cip doi hoi mot khéng gian bo nhd dé luu giir cdy trong qué trinhxay dung. Do d6
phuong phap nay ciing khong thich hop vai co sé dit ligulon.

Phwong phap dwa trén mat do

La mét trong nhirng phuong phap phan cumhiéu qua, dac biét l1a cho nhitng co so
dir liéu khéng gian. Nhirng thuat todnthudc phuong phap nay khong chi c6 kha nang tim
ra nhitng cum vai hinhdang bat ky ma con rat hiéu qua khi ap dung 1én nhitng co so dit
liéu conhiéu.

MJdi phuong phap phan cum c6 wu va nhuoc diém riéng, phd hop véi tirngloai tng
dung. Tuy ting &ng dung cu thé ma ngudi sir dung s& chon phuongphap phan cum thich
hop nhat cho yéu cau ung dung ctia minh. Trong mot sdtruong hop, ngudi ta ¢ thé két
hop cac phuong phap khac nhau dé dwa ramét thuat toan phan cum hiéu qua hon hoac
thich hop hon cho wng dung cuthé.

Tuy nhién, nhitng phuong phap va thuat todn phan cum hién tai déu khongthé ap
dung va phan cum duogc co sé dit liéu hdn hop gdm nhiéu 16p dbitwong dit liéu vai tinh
chat khac nhau va chira nhiéu déi tuong dit liéu hdnhop nhu co sé dir liéu khong gian.

40



Phwong phap dua trén lwéi (Gird-Based Methods).

Phuong phap nay thich hop véi dit liéu nhiéu chiéu, duoc ap dung cha yéucho 16p
co so dit lieu khong gian. Vi du nhu dir liéu dugc biéu dién dudidang céu tric hinh hoc
cua ddi tugng trong khdng gian cling véi cac quan hé,cac thudc tinh, cac hoat dong cua
ching.

Uu diém cua phuong phap dua trén ludi 1a thoi gian xir 1y nhanh va doc 1apvéi s6
dbi twong dit liéu trong tap dit liéu ban dau, thay vao dé 1a chung phuthudc vao sé 6 trong
mdi chiéu cua khong gian ludi.
2.Thuat toan phan cum di liéu dwa vao phan hoach

2.1. Thuat toan K-Means

K-Means la thuat toan phadn cum ma dinh nghia cac cum bai trung tdmcua céc
phuong tir. Phwong phap nay dua trén d6 do khoang céch cua cac dbituong dir liéu trong
cum. N6 dugc xem nhu 13 trung tAm cta cum. Nhu vay, nd can khai tao mot tap trung
tdm cé4c trung tdm cum ban dau, va thong quadé né lip lai cac budc gom gan mdi ddi
tuong t&i cum ma trung tam gan, vatinh toan tai trung tdm cua mdi cum trén co sé gan
mai cho cac ddi tuong. Qué trinh nay dirng khi céc trung tdm hoi tu.

Cac budc thuc hién thuat toan K-Means.

Budc 1. Chon ngau nhién K tdm (centroid) cho K cum (cluster). Mdi cum dugc dai

dién bang cac tam caa cum.

Bwéc 2.Tinh khoang céach gita cac ddi twong (objects) dén K tam (thuong dung

khoang cach Euclidean).

Buwéc 3.Nhom cac ddi twong vao nhdm gan nhat,

Buoc 4.Xac dinh lai tAm méi cho cac nhom.

Buwéc 5. Thyuc hién lai budc 2 cho dén khi khdng c6 su thay d6i nhém nao cua céc

dbi tuong.

Vi du minh hoa thuat toan K-Mean:

Gia st ta ¢ 4 loai thuéc A, B, C, D, mdi loai thuoc duoc biéu dién bai 2 dic trung
X va Y nhu sau. Myc dich cua ta 12 nhém céc thudc di cho vao 2 nhom (K=2) dya vao
cac dac trung cua ching.
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Object Featurel(X): weight index | Feature 2(Y): pH

Medicine A
Medicine B
Medicine C
Medicine D

1
1
3
4

gl B R, -

Buwdc 1. Khoi tao tdm (centroid) cho 2 nhém. Gia sur ta chon A la tdm ctia nhom thi
nhat (toa d6 tdm nhom tha nhat c1(1, 1)) va B la tdm caa nhom tha 2 (tao do tm nhom
thr hai c2 (2, 1)).

4.5 . : : : '
T R
S St S S S
3 oo P e
L s S S
) S— —NSNMSiL-
Y5 SRR SR R S N
T
X S N SN S
: A

0o 1 2 3 4 5 6

Hinh 3: Kmeans khai tao
Bwéc 2.Tinh khoang céch tir cac dbi tuong dén tdm cua cac nhom (Khoang cach
Euclidean)

DU—[O 1 3.61 5} cl=(1,)group —1
1 0 2.83 424

A B C D

1 2 4 5|X
I 1 3 4|Y

c2 =(1,2)group -2

42



MJi cot trong ma tran khoang céach (D) 1a mot dbi twong (cot thir nhat twong tng
v6i ddi twong A, cot thir 2 twong wng véi ddi twong B, ...). Hang thir nhat trong ma tran
khoang céch biéu dién khoang cach giita cac ddi twong dén tdm cia nhom thar nhat (c1)
va hang thir 2 trong ma tran khoang cach biéu dién khoang cach cua cac ddi tuong dén
tdm caa nhom thur 2 (c2).

Vi du, khoang cach tur loai thubc C=(4, 3) dén tdm c1(1, 1) Ia 3.61va dén tam c2(2,
1) 1a 2.83 dugc tinh nhu sau:

¢, = (1,1)y/(4 —1)2.(3—-1)2 = 3.61

¢, = (2,1)/(4—-2)2+(3-1)2 =283

Buwéc 3.Nhom cac ddi twong vao nhdém gan nhat

“lo 1 1 1
4 B C D

G 1 0 0 0| group—1
group —2

Ta thay rangnhom 1 sau vong lap tha nhat gom c6 1 d6i tugng A va nhém 2 gom
cac dbi tuong con lai B, C, D.

Buwéc 4.Tinh lai toa do cac tam cho cac nhdm méi dua vao toa do cua cac doi tuong
trong nhém. Nhém 1 chi c6 1 dbi tugng A nén tam nhom 1 van khong doi, ¢1(1, 1). Tam

nhom 2 duogc tinh nhu sau:
[2+4+5 1+3+4J (11 8]
c, = s =| .=
B 3 3 33

43



4.5

3.5 oo
S SO O SRR 2L S S

1] S U I S NN SN —

0.5 |

Hinh 4: Tinh lai toa dé
Bwéc 5. Tinh lai khoang céch tir cac d6i twong dén tam mai

D! _|: 0 1 361 5 } ¢, =(1,1)group —1
c

3.14 236 047 1.89 12:[£,§]gr0up—2
4 B C D 33

I 2 4 5| X
1 1 3 4| y
Buwéc 6. Nhom cac dbi tuong vao nhom

G,_l 1 0 0] group—1
oo 1 1

A B C D

group — 2
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Budéc 7. Tinh lai tam cho nhdm maéi

1+2 1+1
¢, =( :

2 2

2 2°2

Hinh 5: Tinh lgi khoang céach
Bwéc 8. Tinh lai khoang céch tir cac d6i twong dén tam moi

> 0.5 0.5 3.2 4,61 ¢ :(%J}gn}yp—l
4.3 354 0.71 0.71
A4 B ¢ D

| 2 4 5| X
I 1 3 4|y

C —(g 7} PO
2 Zazg p

3 445 3+4. 9 7
= —1 P = =(—.,—
) (2,)% ( S )=(=.2)

"
£
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Bwéc 9. Nhom cac dbi twong vao nhém

1 1 0 0| group-1

v2

0 0 1 1| group-2
4 B CD

Ta thiy G = G* (Khong c6 su thay d6i nhém nao cua cac dbi tuong) nén thuét toan
dirng va két qua phan nhom nhu sau:

Object Feature 1 (X) : weight index Feature 2 (Y) : pH Group(result)

Medicine A 1 1 1
Medicine B 2 1 1
Medicine C 4 3 2
Medicine D 5 4 2

Thuat toan K-Means c¢6 wu diém 1a don gian, dé hiéu va cai dat. Tuy nhién, mot sé
han ché caa K-Means 1a hiéu qua cua thuat toan phu thudc vao viéc chon sé nhém K
(phai xéac dinh trudc) va chi phi cho thyc hién vong lap tinh toan khoang céach 16n khi sb
cum K va dir liéu phan cum Ién.

2.2. Thuat toan K-Medoids(hoac PAM)

MJi cum duogc biéu dién boi mot diém dbi tuong thudc cum dé. Pay l1a giaiphap
don gian vi phi hop vaéi moi kiéu thugc tinh. Khi mét dbi tuong dugc chonlam trong tam
cua cum, cum dugc dinh nghia la tdp con cac diém gén diém trongtam d6. Muc tiéu dat ra
la tinh khoang céch trung binh hoic st dung ham tinh dotuwong tu bat ky giita cac doi
tuong va trong tam cua no.

Céc budc trong thuat toan K-Medoids gan giéng nhu thuat toan K-Means, trongdd
gia tri k chinh 1a k d4i tuong dugc chon ngau nhién 1am trong tdm cum. Phiénban dién
hinh cho k-medoids Ia thuat toan PAM (Partitioning Around Medoids)gom cac budc

nhu sau:
Phuong phap:
B1: L4y ngau nhién k d6i tuong tiy ¥ 1am trong tdm caa k cum (n>k)

B2: Lap céac budc
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B2.1. Géan cac ddi trong vao cum ma c6 do twong tyr gan Vai trongtdm cta cum do
B2.2.Chon ngau nhién d6i twong O’ thudc n-k
B2.3.Tinh tong chi phi S dé chuyén tir diém trong tdm cii sang O’

B2.4.Néu S<O0 thi chuyén diém trong tam sang O’
B3.Thuat toan dirng khi tap cac ddi tuong k khong thay doi.

Tai budc 2.1, d& tinh d6 do tuong tu cd thé dung khoang cach
Euclidean,Manhattan hay Minkowski. Thuat toan ndy chd tim dén viéc tim céch thay
thé cacddi tuong trong tdm ban dau bang n-k ddi twgng con lai. Néu khéng c6 su thay
théxay ra, thuat toan ding. Buéc 2.3 tinh d6 léch E giita trong thm cum véi dbi
tuongthudc cum d6. Do vay, thuat todn nay thuc hién viéc tinh E 1a n-k lan twong @ng
véiviéc so sanh vai n-k diém, nén thuat toan thuc hién ton thoi gian néu sé dbi tuongean
phan cum Ién.

Pé cai tién nhwoe diém cua thuat toan PAM, thuat toan CLARA
(ClusteringLARge Application) ra doi vao nam 1990 boi Kaufman va Rousseeuw.
Thay vithuc hién so sanh véi n-k déi twong con lai, CLARA chi thyc hién trén mot phan
dirliéu mau dugc chon tir tap dit liéu ban dau. CLARA chon timg nhom d6i tuong, saudod
ding thuat toan PAM trén nhém dbi tugng d6. Két qua tra vé 1a cac cum tét nhat.Nhwoc
diém ciia CLARA néu mau duoc chon khong chira k diém trong tam tot nhatthi CLARA
khong dua ra cach phan cum tt nhat. Nam 1994, Raymond T. Ng vaJiawei H. gigi thiéu
thuat toan CLARANS va dén nam 2002 thuét toan nay duoccong bd 1a mot phuwong phap
gom cum hiéu qua trén co s¢ dit liéu Ion, co so dir liukhdng gian.[1]

2.3. Thuat toan CLARA

CLARA tién hanh trich maucho tap dit liéu c6 n phan ti, né ap dung thuat toan
PAM cho mau nay va timra cac ddi twong trung tam medoid cho mau duoc trich ra tir dit
licu ndy. Néumau dir liéu duoc trich theo mot cach ngau nhién, thi cac medoid cua n6
Xapxi véi cac medoid cua toan bo tap dir liéu ban dau. Dé tién tdi mot xap xi téthon,
CLARA dua ra nhiéu cach lay mau va thuc hién phan cum cho mditrudng hop, sau dé
tién hanh chon két qua phan cum tt nhat khi thuc hiénphan cum trén mau nay. Bé do
chinh xac, chat luong cia cac cum duoc dédnhgia thong qua do phi twong tu trung binh
cua toan bo cac ddi tugng dir liéutrong tap dbi twong dit liéu ban dau.
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Cac bwac thyc hién bai toan.

Buwdc 1. Chay mot vong lap: Fori=1to5do

Bwéc 2.LAy mot mau c6 40 + 2k d6i twong dir liéu ngau nhién tur tap di lieuva ap

dung thuat toan PAM cho mau dir liéu nay nham dé tim cac dditwong medoid dai

dién cho cac cum.

Buéc 3.D4i véi mdi tugng O; trong tap dit liu ban dau, xac dinh ddi twgngmedoid

tuong tu nhat trong sé k déi tuong medoid.

Bwéc 4.Tinh do phi twong tu trung binh cho phan hoach cac déi trgng thudwoc &
budc trudc, néu gia ri nay bé hon gia tri ti thiéu hién thoi thist dung gia tri nay thay cho
gia tri t6i thiéu ¢ trang thai trudc, nhuvay, tap k d6i twong medoid xac dinh & budc nay la
t6t nhat cho dénthoi diém nay.

Buwéc 5. Quay vé budc 1.

Buwéc 6. Chay cho dén khi két thic.

2.4. Thuat toan CLARANS

CLARANS ciing str dung kiéu k-medoids, né két hop thuat toan PAMVGi chién
lugc tim kiém kinh nghiém méi. Y tudng co ban caa CLARANS lakhdng xem xét tat ca
cac kha ning co thé thay thé cac d6i twong tam medoids béi mot d6i twong khac, né ngay
lap tic thay thé cac ddi tuong tam nay néuviéc thay thé nay cé tac dong tot dén chat
lugng phan cum chix khong can xacdinh cach thay thé toi vu nhét.

CLARANS lay ngau nhién mot ddi twong caa k d6i twong medoidtrong tam cum va
cd gang thay thé né voi mot dbi tugng chon ngau nhiéntrong (n-k) ddi twong con lai.
Cum thu duoc sau khi thay thé d6i tugng trungtam dugc goi 1a mot lang giéng cia phan
hoach cum trudc d6. Sé céac langgiéng duoc han ché boi tham sb do nguoi dung dwa vao
la Maxneighbor, quatrinh lya chon cac lang giéng nay hoan toan ngau nhién. Tham sé
Numlocalcho phép ngudi dung xac dinh s6 vong lap téi wu cuc bd duoc tim kiém. Khéng
phai tat ca cac lang giéng dugc duyét ma chi c6 Maxneighbor sé langgiéng dugc duyét.
Néu maét lang giéng tét hon dugc tim thay, thi CLARANSdI chuyén lang giéng dé téi nat
va qua trinh bat dau lap lai; néu khdng kétqua cum hién thoi 1a toi wu cuc bd. Néu tdi uvu
cuc bo duoc tim thay, thiCLARANS bt dau véi lya chon nit ngau nhién méi trong tim
kiém téi wucuc bd méi.
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CLARANS khong thich hop vai tap dit liéu 16n bai vi n6 1ay phan nhocua toan bo
tap dir liéu va phan nay duoc chon dé dai dién toan bo tap dit liéuva thuc hién sau do.
CLARANS khong bi gisi han khong gian tim kiém nhuddi véi CLARA, va trong clng
mét luong thoi gian thi chat lugng cua caccum phan duoc 13 16n hon CLARA.

Mot sé khai niém sir dung trong thuat toan CLARANS dugc dinh nghianhu sau:

Gia sir O 1a mot tap c6 n ddi teong va MO cla tap cac dbi teong thmmediod, NM =
O- M Ia tap cac d6 tuong khéng phai thm. Cac d6i tuong dirlidu sir dung trong thuat toan
CLARANS la cac khéi da dién. Mbi dbi twongduoc dién ta bang mot tap cac canh, moi
canh duogc xac dinh bang hai diém. Gia sit PR <3 la mot tap tat ca cac diém. N6i chung,
cac ddi twong ¢ day lacac d6i twong dit liéu khong gian va ching ta dinh nghia tim cta
mot dditwong chinh 1a trung binh cong toan hoc cua tat ca cac dinh hay con goi latrong
tam: center O— P:

Gia sur dist 1a mot ham khoang cach, khoang cach thuong dugc chon ¢day 1a khoang
cach Eucliean: dist PxP —R"0ham khoang cach dist c6 thé mo rong cho cac diém cua
khéi da diénthdng qua ham tam:

dist OXO —R"0sao chodisdt(0,,0;)=dist(center(0;),center(o;)).

Mbi déi twong duoc gan cho mot tim medoid caa cum néu khoangcéch tir trong tam
cua d6i trong d6 toi thm medoid cua né 1a nho nhat. Vi vay,dinh nghia tim medoid nhu
sau:
medoid: O—M sao chomedoid(o)=m;,m;€M,Vm;€M:dis(o,m;)<=dist(0,m;),0€0.

Cubi cung dinh nghiamot cum téi tm mediod m; trong (ng 12 mét tap con cac doi
tugng trong Ovéi medoid(o) = m;. Gia str C, 12 tap tat ca cac phan hoach cua O. Ham
téng dé danh giachat lwong mot phan hoach duoc dinh nghia nhu sau:

total_distance: C,—R",0 sao cho total_distance(c)=XY>.dist(o ,m; ) véi m;€M,0€
cluster(m;).
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END

Thuat toan chi tiét.

Input: O,k, dist, numlocal va maxneighbor;’

Output: k cum dir liéu;

CLARANS(int k, funcition dist,int numlocal,int maxneighbor)
BEGIN

For(i =1; i<= numlocalk;i++)

{
Current. creat_randomly(Kk);
=1
while (j<= maxneighbor)
{
Current. select_random(old,new);
Diff=Current. caculate_distance_difference(old,new);
If(Diff<0)
{
Current. Exchange(old,new);
=1
}
Else j++;
}

Dist=Current. caculate_total distance();
If(dist<smallest_dist)

{

Best=Current;
Smallest_dist=dist;}
}
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CHUONG 3: THU NGHIEM HE THONG

1. Phan mém quan ly dix liéu

Bai toan: Can c6 mot trung tdm quan ly dir liéu dang ky IP, Domain va sb luong

truy cap. Xay dung hé théng quan ly,tim kiém va bao céo sao cho dap &ng nhu cau cua

nguoi quan ly dua ra.
Cong cu str dung: Visual Studio 2010 va SQL Manager 2008(R2).
2.C4c chire ning cia chwong trinh
2.1. Thiét 1ap két ndi co sé dir liéu

8- Cai g3t database — O

Cai dat Database

Thing tin can thigt

Tén Server : SERVERA1D3 b
| |

[] 5u7 dung chudi tinh

Chudi tinh :
[ 50 dung x&c thuc SQL

Tén déng nhap :

Mzt khau

Két ndi Thodt

Hinh 6: Két noi co sé dir liu
Code: Nut két noi

privatevoid button1_Click(object sender, EventArgs e)

{

string strConnect = "";

if (checkBox_sudungchuoitinh. Checked==false&&checkBox_sql. Checked==false)

{
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strConnect="DataSource="+comboBox1.Text+""+textBox4.Text+""+te
xtBox_tendatabase.
Text+";Database=Datamining; Trusted_Connection=True";

b
elseif (checkBox_sudungchuoitinh. Checked == false&& checkBox_sql.
Checked == true)
{
strConnect = "Data Source=" + comboBox1. Text + "" + textBox4.Text
+ " + textBox_tendatabase. Text + ";Initial Catalog=Datamining;User Id=" +
textBox_usernam. Text + ";Password=" + textBox_password. Text + "";
by

if (checkBox_sql. Checked == false&&checkBox_sudungchuoitinh.
Checked==true)

{
strConnect = "Data Source=" + textBox_chuoitnh. Text +
"-Database=Datamining; Trusted_Connection=True";
b
else
{
strConnect = "Data Source=" + textBox_chuoitnh. Text + ";Initial

Catalog=Datamining;User Id=" <+ textBox_usernam. Text + ";Password=" +

textBox_password. Text + "";
by
SqlConnection sqlcon = newSqlConnection(strConnect);

try

sqlcon. Open();
Datamining. Properties. Settings. Default. strConnect = strConnect;
Datamining. Properties. Settings. Default. Save();
MessageBox. Show("Két ndi thanh cong ,vui long thir lai chuang trinh 11)");
FileInfo t = newFileInfo("Config. txt");
StreamWriter Tex = t. CreateText();
Tex. WriteLine("Thong tin cai dat !!!");
Tex. WriteLine("Chudi két n6i: ");
Tex. WriteLine(strConnect);
Tex. Write(Tex. NewLine);
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Tex. Close();
Console. Beep();
Application. Exit();

¥

catch

{

MessageBox. Show("Két ndi that bai I'");

Application. Exit();

¥
}

Code nut thoat:

privatevoid button_thoat_Click(object sender, EventArgs e)

{
Application. Exit();

¥
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2.2. Giao dién ngwai dung
2.2.1. Pang nhap
[ 521 Dang nhap ] ESSEER==C)

Datamining

Tai khoan :

Mat khau :

. =

Hinh 7: Giao di¢n dang nhdp
Code nut “béang nhap”

privatevoid buttonl_ Click(object sender, EventArgs e)

{
if (textBox1.Text == null&& textBox2.Text == null)
{
MessageBox.Show("Ban chua nhap tai khoan hoic mat khau !'!! ", "Théng bao",

MessageBoxButtons.OK);

textBox1.Focus();

else

{

SqglConnection sqglcon =
newSglConnection(Datamining.Properties.Settings.Default.strConnect);

SqglDataAdapter sda = newSqlDataAdapter("Select Count(*) From Dangnhap where
Ten=""+ textBox1.Text + ™ and Matkhau="" + textBox2.Text + """, sqlcon);

DataTable dt = newDataTable();
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sda.Fill(dt);

if (dt.Rows[0][0]. ToString() == "1")
{

this.Hide();

Forml f = newForm1();

f.Show();

else

{
MessageBox.Show("Ban hdy kiém tra lai tai khoan hoic mat khau 1", "Théng béo",
MessageBoxButtons.OK);

}

ky

Code nut “Thoat”

privatevoid button2_Click(object sender, EventArgs e)

{
Application.Exit();

ky
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2.2.2. Giao dién chinh sau ding nhap

Truycdp  Cap nhit di Tim kiémthéngtin ~ Chuyéndéi  Bso cdo

Ho va tén : Nguyén Van Tuyén
Lép CTL901

Ma sinh vién : 1513101002

Gido vién hudng dén : Ths Nguyén Trinh Déng
[Cveat ]

Hinh 8: Giao dién sau khi dang nhdp
2.2.3.Cap nhat mot bang
Wengwemen

Cap nhat Domain dudc dang ky
Théng tin can dn
Homnoyla: 121872016 11:20PM

IP: 112.122.99.31 DNSServer : \ME,. Nady dang ki -

Domain© oy 24 com Linhwie:  [Thang +] Thtigan:Nam: O Thing:(0 -]

Aot Dbt b 9B G-

I
P Damain DNSServer Mafinhvuc Mautien Ngaydangky Naayhethan Rootssrver -
10.10.102.32 Vietiel.com Viette! 3 1 241072005 2/10/2025 ICANN
y o [M21229931 Vietie! 2 2 8/8/2010 8/8/2027 ICANN
11212298.32 verw 24h.comvn Vietie! 2 2 /172007 9172027 ICANN
11212.1032 viviw.congdonge.com | Vietiel 2 3 10/20/2008 10/20/2021 ICANN E
112110.102.32 veviw.danti.com Vietie! 2 1 8/8/2008 8/8/2018 ICANN
142112.102.32 vorw diendanc.com | Vietiel 2 2 12/15/2008 12/15/2013 ICANN
11247.102.32 vaviwi gamek com VNPT 1 2 1/20/2010 1/20/2020 ICANN |
1121221022 vorwhaiphong.com | Viettel 2 1 7/10/2010 7/10/2020 ICANN
121212341 vawue kynangbanhang.... | Viettel 1 2 5/10/2013 5/10/2018 ICANN
11212.123.39 [ —— Viette! 3 3 34472011 3/4/2020 ICANN
136125 wowsus thongtinchung.com | Viettel 2 3 3/28/2012 3/28/2022 ICANN
76.122.10231 v thongtindauthau. ... | Viettel 3 2 8/10/2012 8/10/2022 ICANN <
Téngsd: 18

Hinh 9: Cdp nhdt tén mién dang ky
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2.2.4. Tim kie

a= Tim kigm théng tin

m thong tin

Tim kiém thong tin

Nh3p théng tin - Viette!

Tim kiém theo d8 uu 68n

Tim iém thea ndm

Tim iém thea Domain(Tén mi&n )

() Tim l6ém thea Ifnh e
[ Tatea Tim Thost
IP Domain DNSServer Malinhvuc Teninhvuc Tenuutien Mauutien Sotruycap Thoigian B
» www 24h.com..__ | Viettel 2 Théng tin Tét 2 100 1/30/2014 9/1/2007 9/1/2027 ICANN E
1121229832 | www 24hcom . | Viettel 2 Théng tin Tét 2 150 2/28/2014 9/1/2007 5/1/2027 ICANN
1121229832 | www.24h.com... Viettel 2 Théng tin Tét 2 70 3/30/2014 9/1/2007 5/1/2027 ICANN
1121229832 | www.24h.com... Viettel 2 Théng tin Tét 2 250 4/30/2014 9/1/2007 5/1/2027 ICANN
1121229832 | www.24h.com.. |Vietle 2 Théng tin Tét 2 E73 5/30/2014 9/1/2007 9/1/2027 ICANN
1121229832 | www 24h.com . | Viettel 2 Théng tin Tét 2 2 6/30/2014 9/1/2007 9/1/2027 ICANN
1121229832 | www 24h.com . | Viettel 2 Théng tin Tét 2 475 7/30/2014 9/1/2007 9/1/2027 ICANN
1121229832 | www 24hcom . Viette! 2 Théng tin Tét 2 511 8/30/2014 9/1/2007 5/1/2027 ICANN
1121229832 | www.24h.com... Viettel 2 Théng tin Tét 2 532 9/30/2014 9/1/2007 5/1/2027 ICANN
1121229832 | www.24h.com... Vietle 2 Théng tin Tét 2 732 1030204 |9/1/2007 9/1/2027 ICANN
1121229832 | www 24h.com . | Viettel 2 Théng tin Tét 2 839 11/302004  |9/1/2007 9/1/2027 ICANN
1121229832 | www 24hcom . | Viettel 2 Théng tin Tét 2 541 123072014 |9/1/2007 9/1/2027 ICANN
112121032 | www.congdon. . | Viettel 2 Théng tin Trung binh 3 246 1/30/2014 10/20/2006 10/20/2021 ICANN
112.12.10.32 | www.congdon... Vietiel 2 Théng tin Trung binh 3 259 2/28/2014 10/20/2006 10/20/2021 ICANN -
Tongsd : 277

Hinh 10: Tim kiém théng tin

2.2.5. Bao cao

15/ Chuang trinh khai pha di liéu - [Béo céo tén mign dang kjl

| — —— "= C .

Bl Toychp  Capinhdtdiff@u  TimKiémihongfin | Chuyénddil B -cio R
Hl41 of1b M|e @@ |dE A | 0% - Find | Nedt

Cdng haa xa hdi chl nghia Viét Nam

Déc ldp -Tw do - Hanh phic
STT IP Domain DNSServer M3 Iinh v M3 wutién  Mgay dang ky  Ngay hét han Rootsenver

1 10.10.102.32 Viettel.com Viettel 3 1 2M10/2005 2/10/2025 ICANN
12:00:00 AM  12:00:00 AM

2 1121229931 www_24h.com Viettel 2 2 8/8/2010 8/8/2027 ICANN
12:00:00 AM 12:00:00 AM

3 1121229832 www_24h.comwn Viettel 2 2 9/1/2007 9/1/2027 ICANN
12:00:00 AM  12:00:00 AM

4 112121032 www.congdonge.com Viettel 2 3 10/20/2006  10/20/2021 ICANN
12:00:00 AM  12:00:00 AM

5 112.110.102.32 www dantri_com Viettel 2 1 8/8/2008 8/8/2018 ICANN L
12:00:00 AM 12:00:00 AM 3

6 14211210232 www_diendanc_com Viettel 2 2 12/15/2008 12/15/2018 ICANN
12:00:00 AM  12:00:00 AM

7 1124710232 www.gamek.com VNPT 1 2 1/20/2010 1/20/2020 ICANN
12:00:00 AM  12:00:00 AM

& 1121221022 www_haiphong.com Viettel 2 1 7102010 710/2020 ICANN
12:00:00 AM  12:00:00 AM

9 121212341 www.kynangbanhang.com.vn Viettel Rl 2 5M10/2013 5M10/2018 ICANN
12:00:00 AM  12:00:00 AM

10 112.12.123.39 www.muaban.net Viettel 9 3 31472011 3/4/2020 ICANN
12:00:00 AM  12:00:00 AM

11 136125 www thongtinchung.com Viettel 2 3 3/28/2012 3/28/2022 ICANN
12:00:00 AM  12:00:00 AM

12 7612210231 www_thongtindauthau.com Viettel 9 2 8/10/2012 8/10/2022 ICANN
12:00:00 AM  12:00:00 AM

13 76.122.102.32 www.thongtintruyen.com Viettel 1 3 7i6/2012 T/6/2018 ICANN
12:00:00 AM  12:00:00 AM 4

141201212341 www timvieclam.com Viettel 5 2 4/27/2010 4/27/2020 ICANN
12:00:00 AM  12:00:00 AM

15 1121212340 www timviecnhanh.com Viettel 4 2 ICANN

1/18/2013 1/18/2018

Hinh 11: Béo céo
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2.2.6. K-Means va K-Medoids(Hoac PAM)

N e § =~

ol Truycdp Capnhatdirlieu  TimkiSmthéngtin - Chuyéndsi  Bdo cdo -8 x

Thuc nghiém thuéttodn K-Means

Théng tin - Troos
Chon di iu theo thing va rém: » 710 3/30/2015
e CREBER wwew congdonge.com 472 3/30/2015
wrerw danti. com 2 3/30/2015
Nam: 2015 wrvrw dendanc.com 196 2/30/2015
wwarw gamelc com 692 3/30/2015
_ wwew haighong com 126 3/30/2015 i
Sgoum:2
53 /302018
Tamoum1: 200 net 27 3/30/2015
wwrw thongiinchung com 192 3/30/2015
Tamoum2: 400
weorn thongdauthau.com 150 3/30/2015
(Tt Tong 17
Tam cum 1 mdi 176 Tam cum 2 mdi 525

Sotruycap Thaigian

196 33072015
wwwteLhaiphong.com 126 33072015
wierw Joynangbanhang. com v 53 33072015

Setruycap Thoigian
710 3/30/2015
Ld 3/30/2015
vavrwi.dantsi.com 772 3/30/2015

vevew.thongiinchung.com 152 33072015, wirw gamek. com 692 3/30/2015
vevew.thongdauthau com 150 330/2015 wirwr muaban.net 27 3/30/2015
vevee.timieclam com 264 33012015 wirw: thongiintruyen. com 423 3/30/2015
p ipheng.net 179 3/30/2015 i 7 3/30/2015

579 3/30/2015

3/30/2015

Hinh 12: K-Means va K-Medoids
Code “Thuc hién”

privatevoid buttonl_Click(object sender, EventArgs e)
{
try
{
int thang = int.Parse(textBox_thang.Text);
int nam = int.Parse(textBox nam.Text);
int cuml = int.Parse(textBox_tamcum1.Text);
int cum2 = int.Parse(textBox_tamcum2.Text);
if (cuml < cum2)
{
1
[[Tinh tdm cum 1

SqlConnection sql =

newSqlConnection(Datamining.Properties.Settings.Default.strConnect);

sgl.Open();
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SglCommand sqlCom = newSglCommand();
sqlCom.CommandType = CommandType.Text;

sqlCom.CommandText = "SELECT
Trungbinh=(Sum(Sotruycap)/Count(Sotruycap)) FROM DBO.Chitiettruycap where

month(Thoigian)=" + thang + " and Year(Thoigian)="+ nam + "and (Sotruycap-" + cuml +

")<=(" + cum2 + "-Sotruycap) ";
sglCom.Connection = sql;
DataTable dtblel = newDataTable();
SglDataAdapter adtl = newSqlDataAdapter(sqlCom);
adt1.Fill(dtblel);
foreach (DataRow dr in dtblel.Rows)
{

label _cuml1.Text ="Tam cum 1 magi" +
Convert. ToString(dr["Trungbinh"]);

¥

sgl.Close();
/I Xem cum L------mmmmmmmm oo
DtKmeans dtk = newDtKmeans();

dtk.thang = thang;

dtk.nam = nam;

dtk.cuml = cuml,

dtk.cum2 = cum2;
ProviderKmeans prok = newProviderkKmeans();

dataGridView2.DataSource = prok.xemcum2(dtk);

/I Tinh tdm cum 2
sgl.Open();
sqlCom.CommandType = CommandType.Text;

sqlCom.CommandText = "SELECT
Trungbinh=(Sum(Sotruycap)/Count(Sotruycap)) FROM DBO.Chitiettruycap where
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month(Thoigian)=" + thang + " and Year(Thoigian)="+ nam + "and (Sotruycap-" + cuml +
")>=(" + cum2 + "-Sotruycap) ";

sglCom.Connection = sql;

DataTable dtble2 = newDataTable();

SglDataAdapter adt2 = newSqlDataAdapter(sqlCom);
adt2.Fill(dtble2);

foreach (DataRow dr in dtble2.Rows)
{

label_cum2.Text ="Tam cum 2 magi " +
Convert. ToString(dr["Trungbinh"]);

}
sgl.Close();
// Xem cum 2---=-=-=neemoemmmmcm oo

dataGridView3.DataSource = prok.xemcum2(dtk);

/111téng sb dix liéu duoc loc
int sl;
sl = dataGridViewl.Rows.Count - 1;
/111téng sb dix lieu cum 1
sl = dataGridView2.Rows.Count - 1;
label13.Text = sl. ToString();
/111téng sb dix lieu cum 2
sl = dataGridView3.Rows.Count - 1;
label15.Text = sl. ToString();

}
else
{
MessageBox.Show("Maoi ban nhap lai ttm cum (Cum 1< Cum 2) !'I", "Théng bao",

MessageBoxButtons.OK, MessageBoxIcon.Warning);
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catch

{

MessageBox.Show("Hay nhap tdm cum trudc khi thuc hién
MessageBoxButtons.OK, MessageBoxlcon.Warning);

¥

" "Théng bao",
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KET LUAN

Trong qué trinh 1am d6 n, d3 gitp cho em hoc hoi cling nhu biét thém mot sb ky
ning trong viéc phan tich, tim hiéu, mot van dé méi va cach xay dung moét do an hoan
chinh. Viéc tim hiéu noi dung dé tai da cho em biét thém vé khai phé dit liéu, tir nhitng
thong tin co ban ciing nhu wng dung cua khai pha dix liéu trong doi séng hang ngay.

Dé tai cua em di giai quyét mot sé van dé sau

- Gi6i thiéu chung vé khai pha dit liéu: Pham vi, muc tiéu, cac budc khai
pha dir liéu. Cac tng dung trong thuc té, ciing nhu kho khin thudng gap
phai. Mot sé thong tin co ban vé Internet va cach quan 1y dia chi
Internet.

- Céc thuat toan trong khai pha dit liéu. Pac diém chung, riéng cuaa ting
loai khai pha cach &p dung trong thuc té.

- Van dung kién thirc da tim hiéu dé xay dung mét chuong trinh nhé cho
viéc qua 1y dia chi Internet va ap dung thuat toan dé khai pha dir ligu.

Pé tai di va dang dugc 4p dung trong cudc séng vé kinh té (dit lieu chang khoan),
thong tin (moi ngudi thudng tim gi trén Internet),... Huéng di cta dé tai trong twong lai,
hoan thién hon vé ly thuyét ciing nhu xdy dung ¢ng dung hoan chinh dé khai thac thong
tin tot hon.
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