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TRICH YEU

Data mining hay con duoc goi la khai thac dir liéu. Pay 1a linh vyc rdng 16n quan tm
dén viéc tim ra tri thirc nam trong kho dit liéu 16n. Trong dé an chuyén nganh nhom da
tim hiéu vé linh vuc khai thic dit liéu, tim hiéu chi tiét ba thuat toan Apriori,
Prefixspan, Clospan ciia cach tiép can Sequential Pattern Mining va cai dat Apriori
trén dir liéu chimg khoan. Tiép tuc phét trién dé tai vé khai thac dit lidu & khoa luan tét
nghi¢p, nhom da chdt lai nhirng diém quan trong cua khai thac dir liéu, thyc hién
nghién ctru SAu vé cac thudt toan tir sau thuat toan Clospan dén thoi diém hién tai,
cling Véi cac thuat todn co san trong Analysis Services cia Microsoft SQL Server. Sau
d6, nhom di tim hiéu cach cai dat thuét toan tich hop vao Analysis Services. Pong
thoi, nhém tién hanh cai dat thudt toan Apriori dé co nhitng thé nghi¢m vé viéc cai dat
thuat toan nhu d tim hiéu. Sau cung nhém cai dat thuat toan tich hop Bide, mot thuat
toan duoc xem 1a budc tién 16n tir sau thuat toan Clospan va xay dung tng dung doc
1ap chay thuat toan tich hop trén dit liéu chimg khoan. Nham dam bao dit liéu dung va
du dé thuat toan c6 thé khai thac va cho ra tri thirc, nhom da phat trién tng dung tu

dong tai dir liéu vé tir trang web chimg khoan.
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LOI CAM ON

Nhom xin gui 101 cam on dén nha truong, khoa Khoa hoc va Cong nghé da tao diéu
kién cho nhom hoan thanh khoa luan tét nghiép nay.

Hon nita, nhém xin chan thanh cam on giang vién huéng din 1a thay Phan Dinh Thé
Huan. Thay da cung cip céc tai lidu can thiét, lién két cic trang chuyén dé vé linh vuc
khai thac dir liéu va tan tinh theo ddi, c6 vin huéng di cho nhdm trong thoi gian thuc
hién khoa luan.

Qua viéc thyc hién khoa luan nay, nhom di c¢6 co hdi tim hiéu vé mot linh vuce khai
thac dir 1liéu con moi la va dﬁy tim ndng, cling nhu cd thém kién thtc vé Analysis
Servives. Nhém da rit ra duoc nhiing kinh nghiém vé nghién ciru va phét trién san

pham cho riéng minh va hoc hoi dugc cach thirc [am viéc nhom mdt cach hiéu qua.

Chan thanh cam on.

Vi



DATHOC
V)) HOA SEN

Khoa Luan Tt Nghiép KHOA KH&CN

NHAN XET CUA GIANG VIEN HUONG DAN

Gidng vién hwéng dén ky tén
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TU PIEN THUAT NGU

Tw dwgc dich

Data mining

Knowledge Discovery in Database (KDD)

Knowlegde extraction
Data/pattern analysis
Data archaeology
Data dredging
Descriptive
Predictive

Data cleaning

Data integration
Data selection

Data transformation
Pattern evaluation

Knowledge representation

Classification
Association
Regression
Clustering
Sequence analysis
Deviation analysis
Time series data
Continuous data
Discrete data
Database

Projected database
Sequential database
Candidate generation
Closed sequence

khai thac dir liéu

kham pha tri thuce tu dir 1iéu
trich xuat dir liéu

phan tich dir liéu/mau
khao co dit liéu

nao vét dir liéu

huong mo ta

huong du doan

lam sach dir li¢u

tich hop dit li¢u

lwa chon dir liéu

chuyén hoa dir liéu

danh gia mau

bicu dién tri thirc

chtrc nang phan loai

chure ning két hop

chtrc nang hoi quy

chirc nang gom nhom, cum
chirc nang phan tich chudi
chirc nang phén tich do 1éch
dit lidu chudi thoi gian

dit liéu c0 tinh lién tuc

dir liéu c0 tinh roi rac

co s¢ dir liéu (CSDL)

co s& dit liéu chiéu

co so dit liéu dang chudi
co ché tao chudi ing vién

chudi dong
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Super sequence

Subsequence

Pseudo projection

Support

Confidence

Importance

Itemset (of a sequence)

Item (of an itemset)

Sequential Pattern Mining (SPAM)
Trend analysis

Similarity search

Periodicity pattern

Matching

Trend or long-term movements
Cyclic movements or cyclic variations
Seasonal movements or seasonal variations
Irregular or random movements
Full periodicity pattern

Partial periodicity pattern
Vertical

Horizonal

Stream data

Spatial data

Uncertain data

Biological data

Association analysis

Tag

Journal

Conference

Workshop

Symposium

chudi cha

chudi con

chiéu gia

d6 pho bién

do tin cay

do quan trong

bo di li¢u

muc dir liéu

hudng khai thac mau chudi
hudng phan tich xu hudng
hudng tim kiém twong tu
huéng tim mau cé tinh chu ky
so khop

dao dong theo thoi gian
bién doi theo chu ky

dao dong hop ly

dao dong bat thuong

mau chu ky chinh xac

mau ntra chu ky

dir liéu dang doc

dir liéu dang ngang

dir liéu dong

dr liéu khong gian

dir liéu khong chic chin
dir liéu trong sinh hoc
phan tich két hop

the

tap chi chuyén dé khoa hoc
hoi nghi

hdi thao

ti€u luan
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1. NHAP PE

Khai thac dir liéu dugce nghién ctru va trién khai tai cac nudc trén thé gidi cach day
khoang ba muoi nim va hién tai van dang tiép tuc. O nudc ta linh vuc ndy con méi
tuy nhién ciing dan dugc dua vao tng dung. Nhém nhan thay thi trudng ching khoan
vao nudc ta hon muoi nam trd lai diy nén khéi dir liéu da twong d6i nhiéu. Néu ta ap
dung cac k¥ thuat khai thac nhét dinh trong linh vuc khai thac dit li¢u vao khoi dir lieu

nay thi d6 1a mot co hoi tiém ning dé ta cé the:

e Tim ra dugc xu hudng tdng giam cua cac ma chirng khoan (v6i ty 1€ chinh xac
chap nhan duoc).

e Sau khi tim duoc cang nhiéu xu huéng gan gidng nhau thi co thé goi do6 1a luat
va ding chiing dé du doan dau tu (mua, ban hodc giit), thanh lap hé chuyén gia

tu van vé thi trudong chimg khoan.

DPé c6 thé ap dung dugc kién thtrc vé khai thac dit liéu vao thuc tién nhom da dit ra

nhitng muc ti€u trude khi thuc hién khoa luan bao gém:

1. Tim hiéu cac hudng chinh dé khai thac dir liéu chting khoan.

Xay dung ung dung tu dong tai dir li¢u chung khoan.

Nghién ctru vé céc thuat toan phat trién tir sau thuat toan Clospan.
Tim hiéu Data mining engine trong SQL.

AR < A

Tim hiéu vé churc nang, dir li€u dau vao va tri thirc tim dugc ctia cac thudt toan
duogc st dung trong Microsoft SQL Server Analysis Services.

CAu hinh va cai dit thuat toan tich hop vao Analysis Services.

7. Xay dung Uing dung doc 1ap s dung thuit toan tich hgp Analysis Services cua
Microsoft SQL Server dé khai thac dir liéu chtng khoan.

o
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2. TONG QUAN
2.1. Phan tich van de
Xét CSDL sau:
MNgay Ma GaThChieu @GiaMo GieCao GaThap GmDong TDGa TLTDGE KLGD GTGD
20051224 OPC  h2 he 25 51 h25 0.5 1 10230 h32075000
20091224 PAC T2 r7 I < T 7 1 14 39200 2837670000
20051224 PET A 21 22 205 22 1 48 H72550 12225031000
20091224 PGC 188 183 194 183 194 06 32 120650 2289066000
20051224 PGD 53 53 M A5 M 1 15 208570 111775000
20051224 PHR 345 M3 358 335 3H5 1 259 89550 3126112000
20051224 PHT 364 M6 38 He 38 16 44 27400 1012103000
20051224 PIT 13 128 133 127 13 0 1] 40950 531178000
20051224 RJT 108 10.6 1.2 106 111 0.3 28 8530 53572000
20051224 PNC 51 5.2 52 8.8 5.2 0.1 11 20100 182287000
20081224 PNJ 58 5 5 55 59 1 17 62940 3649470000
20051224 PPC 178 178 181 174 18.1 0.3 17 1179300 20908062000

Hinh 2.1 CSDL ching khoan

Ta théy cac mé chimg khoan c6 cac thuge tinh nhu gia tham chiéu, gia mg cira, gia
cao nhit, gia thip nhat, ~gia dong cua, ty 1€ thay d6i gia, khéi luong giao dich.. . dugc
tinh theo ting ngdy. Tong cong c6 gan 300 mi s& tao nén 300 dong. Nhu vay, moi
ngay can phai cap nhat thém 300 dong dir ligu. Piéu nay cho thay khdi lugng cua
CSDL sé& tang rat nhiéu theo thoi gian. Khi nhin vao CSDL nhu vay ta c6 thé thiy
duoc chinh xac thong tin ciia mot mé bang cach thong ké, tuy nhién ta khong thé xac
dinh dugc gi thém vi dir liéu qué nhiéu va gay rdi tAm nhin, vi du nhu:

e C6 mbi lién hé giita ma nay va ma khac hay khong, 1am thé nao biét dugc?

e Li¢u réng su dao dong mot loai gia nao d6 cia ma OPC c6 thé 1am khéi luong
giao dich cia ma PHR ting hay khong?

e Du dodn gia mé cura cia mot ma nao do dua vao mot so6 thudc tinh trude do.

e (o thong tin ndo dang gia bén dudi khdi dir lidu kia giup ta du doan trude duoc
xu hudng tdng gidm cia cdc ma chung khodn bang mét s6 phuong phép nhat
dinh khong?

TAt ca cAu hoi trén déu c6 lién quan dén xac suit, nghia 13 khong thé dung tuyét dbi.
Tuy nhién néu ta nam duoc quy luét bién d6i thi co hoi thanh cong s& cao. Mot s6 vi
du vé quy lugt don gian dé thay nhu: néu troi may den mu mit thi 4t han s& din dén
mua, trong s6 khach hang mua Laptop thi 80% nguoi s& mua thém ké nang may dé
giam nhiét, hay khi ludt web thi mét s6 lién két cu thé s& duoc nhiéu nguoi truy cap
vao nhat, tir 46 duy doan d6 tudi, chang han trong s6 nhimg ngudi vao trang web giai
tri thi c6 60% 1a thiéu nién truy cap lién két tro choi truc tuyén, 20% 14 trung nién truy
cap lién két phim. ..

14



DATHOC
V)) HOA SEN

Khoa Luan Tt Nghiép KHOA KH&CN

Pé giai quyét cac cau hoi trén néu chi dung phuong phép thong ké thi chua da vi
ching con mang tinh dy doan, vi vdy nhom da tim hiéu va nghién ctru linh vuc khai
thac dur liéu.

2.2. Khai thac dir liéu
2.2.1. Khai niém [3]

Khai thac dit liéu noi 1én tir cudi nhitng nam 1980 va c6 budc tién vuogt bac vao nhimng
nam 1990. Nam 1989, Fayyad, Piatestsky Shapiro va Smyth da dung khai niém
“Kham pha tri thirc trong CSDL” (KDD) dé chi toan bd qué trinh phat hién cac tri
thire ¢6 ich tir kho chtra dir lidu.

V& dinh nghia hinh thirc, khai thac dir liéu duoc dinh nghia 13 “qu4 trinh trich xuat hay
khai thac tri thure tir mot luong 16n dir liéu”. Mot s6 cac tén goi khac cua khai thac dir
liéu nhu:

Khai pha tri thue tir CSDL.
Trich xuat dit lidu.

Phan tich dit liéu/mau.
Khao c6 dit liéu.

Nao vét dir liu.

Thuc chét linh vuc nay lién quan dén viéc phan tich cac dit lidu va st dung cac ky
thuat dé tim ra cac mau co tinh lap lai déu din trong tap dir licu dé phuc vu hai huéng
muc dich 12 mo6 ta va du doan. Dir li¢u ¢ day co thé 1a van ban, s6, chudi DNA, tin
hiéu 4m thanh... va luu tai CSDL nhu kho chtra, quan hé... Huéng mé ta nhim biéu
hién cac dic tinh khai quat cua loai dir liéu dang phan tich, cac chirc ning phd bién
ctia hudng nay 13 phan nhom, két hop va phan tich chudi. Huéng du doan 1a dua vao
dir liéu sin co ta du doan duoc xu hudng dao dong cta chung va biéu dién xu hudng
d6 bang cac cach thic khac nhau, cic chirc ning phd bién ciia hudng nay 1a phén loai,
hoéi quy va phan tich do léch. Trong mdi chiic ning ctia mdi hudng sé bao géom nhiing
thuat toan, k¥ thuat khai thac cu thé va chung co6 thé két hop véi nhau trong céac giai
doan khai thac dit liéu dé cho ra két qua co chat luong.

Nhin chung, khai thac dit liéu c6 nhiéu uu diém. So véi hoc may, khai thac dit liéu c6
thé ap dung véi CSDL 16n, chia nhiéu dit liéu nhiu. So v&i hé chuyén gia, khai thac
dir liéu khong yéu cau dir liéu c6 chit luong qua cao. Véi phuong phap thong ké, day
12 mot trong cac nén tang 1y thuyét ma khai thac dit liéu da ké thira.
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2.2.2. Quy trinh [3]

Toan bd quy trinh khai thac dit liéu cia mot hé thdng khai thac dir liéu dung nghia
duogc trinh bay nhu hinh 2.2.

7. Knowledge representation [ User Interface ]

vt

6. Pattern evaluation [ Pattern Evaluation \-

v

5. Data mining Data Mining Engine >
4. Data transformation ‘ ?

Database or
Data Warehouse Server

3. Data selection ,---ﬁ.h----

2 Data mteg:ratmn I | data cleaning, integration and selection | 1

1. Data cleaning

Other Info

Repositories

Hinh 2.2 Quy trinh khai thac dir liéu ctia mot hé théng khai thac dir liéu

1) Lam sach dir liéu: xur 1y cac dit liéu trung nhau, bi nhiéu hodc thiéu...

2) Tich hop dit lidu: gop dir liéu tir cac ngudn khac nhau nhu: CSDL quan hé, kho
chua, dir liéu dang text, excel, thu thap tir cac dia diém khac nhau (chi nhanh cong ty,
dia phuong)...

3) Lua chon dit liéu: 1dy ra cac dir liéu can quan tdm dé khai thac trong CSDL da gom,
vi du nhu tao view.

4) Chuyén hod dir liéu: chuyén dir liéu thanh dau vao cho thuit toan khai thac, vi du
nhu chuyén dir li€u lién tuc thanh ro1 rac.

5) Khai thac dit liéu: ding thuat toan cu thé dé khai thac di liéu va cho ra cac mau dat
yéu cau. bay la giai doan quan trong nhét bén canh viéc thu thap va tién xir 1y dir ligu.

6) Panh gia mau: danh gia chat lugng cic mau bang mot sb rang budce nhu cac do do,
gi4 tri d6 pho bién, do tin cay...

7) Biéu dién tri thtrc: trinh bay cic mau dat (tri thic) trén giao dién dé hiéu, c6 ¥ nghia
d6i voi nguoi ding va co thé cho phép ngudi dung thyc hién nhitng thao tac don gian
nhu x06a, loc...
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2.2.3. Ung dung

Khai thac dit liéu dugc Gng dung rat nhiéu tai cdc nudc trén thé gidi vé cac linh vuc
nhu phan tich DNA dé chuan doan ung thu, bao ché thudc, may tim kiém trén Web,
du doan két qua bau ct, phat hién cac loai t01 pham gian 1an, dac biét 1a cac doanh
nghiép kinh doanh str dung dé phan tich hanh vi khach hang, dit liéu trang web. ..

Vi du: phan mém IBM SPSS Modeler ciia SPSS (cong ty IBM), c6 kha ning phan loai
khach hang tiém ning, quan 1y rai ro kinh doanh, chién luoc tiép thi... San phdm
thuong mai c6 tai

http://www.spss.com/software/modeler/

Kdnuggets 1a trang web 16n vé khai khac di liéu.

Lién két http://www.kdnuggets.com/solutions/index.html cé chira nhiéu phin mém
thuong mai cua cac cong ty lom, st dung khai thac dir li€u vao céac linh vuc da dang
nhu phat hién t6i pham, CRM, thé thao, thuong mai dién tir, sinh hoc...

2.3. Khai thac dir liéu trong thi trwong chirng khoan

Dit liéu chimg khoan ctia nhém duogce ldy vé t dong tir ngudn http://cafef.vn/.

& CafeF - Thong tin va di liéu tai chinh chiing khoan Viét Nam | CafeFvn - Mozilla Firefox
File Edit View History Bookmarks Tools Help

P C 2y [ & | http://catefvn/TraCuulichSu2/1/HOSE/17/08/2010.chn T - -| Google o
HS || srccodespam || DM Authors | srccodeDM | Datamining | | Timeseries | | sy DLtirweb | Plugin_Algrthm_mssql | || financial model | | K§/ ndng nghién ciu k. Searchs
= CafeF - Thong tin va dir ligu tai ch... x = Cafef - Thong tin va dir lieu tai chin... >

Lich si¥ gi& / Toan bd ¢ phigu GD tai HOSE - ngay 17/08/2010 A Trang chid

Lich sF gia Théng ké dtlénh Giao dich nuwéc ngoai

san HOSE - hoay 17082010 (RO

VNINDEX: 463.5 diém  #-1.3 diém, tuong duong $-0.28 %
4 53cp (# 14cp) = 41lcp ¥ 164cp (¥ 15cp)
KLGD khép lénh: 21,913,320 c6 phiéu; GTGD khép lénh: 915.0 ti dong
KLGD théa thudn: 4,784,273 cd phidu; GTGD théa thudn: 148.2 ti dong

Ma G'ig‘;"“ Thay déi (+1-%) * G‘fh"'éi'“ G‘:I}':b G'“éh‘gf” G';T“'zf" KLG‘éD"';I"E’p GTGDkhéplénh  KLGD théathuan  GTGD thoa thudn

HT4 12 * 12.0 125 126 120 267,390 3,333,050,000 :
L10 I8 1 * 36.0 73 378 350 218,670 8,042,264,000 = 1
sTG rs 1 * 36.0 378 378 3rs 20 758,000

DVP 36.1 1 * 34.4 361 381 344 12,030 413,889,000

HSI 12 * 12.3 123 129 123 39,620 504,897,000

PXI 238 11 +* 227 237 238 227 607,180 14,303,634,000

VHC 498 %) * 475 475 4938 453 211,840 10,133,594,000

POM 347 1 * 331 347 347 347 11,710 406,337,000

SRF 28 1 * 269 282 282 272 25,040 704,568,000

SRC 329 15( * 314 328 329 316 131,270 4,289,775,000

THT 287 1 * 27.4 287 287 287 113,400 3,254,580,000

bcc 27 10 * 217 226 27 223 1,070 24,209,000

Hinh 2.3 Lién két ctia Cafef c6 luu trir dit liéu chimg khoan
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Céc bang ciia CSDL sau khi lay vé co dang nhu hinh 2.4 va hinh 2.5.

Microsoft SQL Server Management Si

File Edit View Query Project Debug Tools Window Community Help
S New Query | [y | oy 5 | b |5 W S ]

1 master - ¥ Execute B v oagE P aE
7 SQLQuery5ql - COMPAQL..\..er (351 SQLQueryh.sql- COMPAQ)....t (32" -
9 f*¥*#%¥% Seript for SelectTopNRows command from SSMS  #&x&s s/ %
E [ SELECT TOP 1000 [Ngay] o
2|l B Resuts | [1y Messages
g Mgay Ma  GiaThChieu GiMo Gialao GiaThap GiaDong TDGia TLTDGe KLGD  GTGD -
= 28 20080102.. FMC 505 505 505 50 50 45 1 1950 98000000

29 200801402 FPC 525 5 52 52 5 45 1 4800 250000000

30 20080102.. FPT 223 o 219 219 4 -18 113410 24577000000

31 20080102.. GIL 486 487 487 48 487 0.1 02 4720 225000000

32 0080102.. GMC 56 7 7 55.5 555 45 09 6790 382000000

3 0080102 G. 1R 132 13 132 132 -1 08 24730 3265000000

M 200801402.. GTA 31 367 7 365 365 46 16 750 284000000

3% 20080102.. HAI 672 665 665 636 637 35 52 13000 240930000

36 20080102 HAP 78 7 7 . 7 0 0 41620 3242000000

7 20080102.. HAS 58 58 58 7 7 -1 17 8520 430000000

3B 20080102.. HAX 7 7 78 755 75 45 47 7840 602000000

35 200801902.. HBC 118 7 117 15 115 3 25 14670 1630000000

40 2008092.. HOC 07 06 108 106 106 -1 08 7240 770000000

41 20080142.. HMC 43 43 43 418 418 1433 1960 83000000

42 20080102.. HPG 95 9% % 95 95.5 05 05 174750 16673000000

43 200801402 HRC 168 168 168 166 166 2 12 1580 265000000

4 0080z, HIl 4 445 413 4 415 05 12 45060 2035000000

45 2008002 HT1 463 464 464 4 46 43 {6 20130 528000000

46 008002 HTV 415 401 415 41 405 -1 24 8010 326000000

7 2008M02. ICF 372 75 ¥h 365 k5 €47 18 10360 383000000

48 200801402.. IFS 375 375 375 375 375 0 0 5920 272000000

49 200801402 IMP 187 193 193 191 193 6 32 2680 517000000

50 20080102 ITA 128 126 127 12 122 4 32 13390 2431000000

51  20080102.. KBC 1827 AR B R ] 200 73 38 7400 1352630000

52 20080102.. KDC 134 19 151 190 190 4 21 20060 3820000000

53 200801902.. KHA 302 02 N5 30 301 €41 03 11320 342000000 -

(@ Query executed successfully. | COMPAQMSSQLO (10.0 RTM) | CompeqiUser (55) | master | 00:00:00 | 1000 rows

Hinh 2.4 CSDL chirng khoan ctia san HOSE

icrosoft SQL Server Management Studio

File Edit View Query Project Debug Tools Window Community Help
 New Query | [y | 5 o (5 | s | 5 Wl S [ 5

3¢ | master | 1 Execute B A

“B g

¥~ 5QLQuery7.sql - COMPAQ\..\..er (51)) - X
|| ESELECT TOP 1000 [Ngey] %
5 | , [Ma] i
E 3 Results |3 Messages
5 Ngay Ma  TonglenhMua Tongluonghluz KLTBLenhMua TonglenhBan TongluongBan KLTBLenhBan ClMuzBan DuMua DuBan -
S 20080702, | ABT 42 21200 504 0 30430 0 5230 4330 13550

2 IR ACL 9 4730 525 0 18110 0 -13380 2700 16080

3 20080102.. AGF 23 9650 419 0 23930 0 -14280 4410 18690

4 20080102. ALP 103 254120 2855 0 296000 0 -1880 53730 55610

5 20080102. ANV 31 7740 894 0 66410 0 -38670 510 39180

6  20080102.. BBC 18 12200 677 0 15460 0 7260 3530 11150

7 20080102.. BBT 55 42700 7 0 60250 0 -17550 16650 34200

8  20080102.. BHS 3D 24350 813 0 36540 0 -12150 6570 18720

3 20060102.. BMC 47 16200 44 0 13970 0 2230 11800 95710

10 20080102.. BMI 7 32500 a7 26 16800 646 15700 25300 9600

1 20080102 BMP 20 23840 g2 0 73010 0 45170 2540 51710

12 20080102.. BT6 21 5090 242 0 6700 0 -1610 3250 4860

13 20080102 coc 2 13500 675 8 11600 305 1500 13000 100

14 20080102.. QI 8 88350 1027 0 152620 0 64270 46490 110760

15 20080102 cc 12 5740 478 0 11580 0 -5840 1820 7660

16 20080102.. COM 18 12800 rall 0 11600 0 1200 8300 7100

7 20080102 CYC 26 14320 550 0 13730 0 530 11070 10540

18 20080102.. OCC 58 720 546 0 46890 0 -15170 6850 22020

15  20080102.. OCT 36 14210 354 0 12730 0 1480 6760 5280

20 20080102.. DHA 35 15760 564 0 23660 0 -3500 8610 12510

21 20080102.. DHG 145 57500 385 0 81050 0 -23550 24050 47600

2 20080102 DIc M 3200 290 0 17810 0 -14610 1900 16510

23 20080102.. DMC 10 3570 57 0 5110 0 5140 1370 6510

24 20080102. DPM 239 955790 3999 0 1216960 0 261170 255470 516640

25 20080102 DPR 79 235510 2986 0 200060 0 35850 52130 56280

26 20080102.. DRC M4 22420 659 0 1770 0 5250 12260 7010 i

(@ Query executed successfully. | COMPAQ\MSSQLOB (10.0 RTM) | CompaghUser (51) | master | 00:00:00 | 1000 rows

Hinh 2.5 CSDL chiig khoén vé dat 1énh ctia sain HOSE (HOSE_ORDER)
Mo ta chi tiét img dung tai dit liéu tu dong va CSDL duoc trinh bay trong phu luc A.
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Ta thay hau hét cac thudc tinh trong CSDL chimg khoan 1a s, vi viy c6 kha nang sau
chudi cao. Hon nita, ching thay déi lién tuc hing ngay, mdi 1an thay d6i 1a ca mot
“series” gia ciia mot ma xac dinh va tit ca “series” cla tat ca ma (toan bd bang giao
dich truc tuyén). Chinh vi vay, dit liéu ching khoan dugc xac dinh la dir li¢u chudi
thot gian. Dir lidu chudi thoi gian dugc dinh nghia 1a mot chudi cac diém dit liéu,
duoc do timg 1an ké tiép nhau tai cac khoang thoi gian théng nhat. N6i ném na, day la
dir liéu dang chudi cac gia tri thu thap duoc trong mot khoang thoi gian lap xac dinh
nhu hang ngay, hang tuan, vi du: dit liéu ching khoan, tién luong, lwong nuéc chay
hing nam ctia song. .

Nghién ciru vé dir liéu chudi thoi gian nidm trong 10 van dé 16n cua khai thac dit liéu.
V¢ loai dit liéu nay, ta c6 bon cach tiép can chinh sau: [12]

Similarity Search

/

— TIME SERIES DATA “~=———__ Periodical Patterns

Trend Analysis

Sequential Patterns

Hinh 2.6 Cac hudng tiép can dé khai thac dir lidu chudi thoi gian

Hudng tim kiém tuong tu

Hudng nay nham phat hién ra cac chudi c6 khac biét rat it so voi cac chudi khac. Cu
thé, quy trinh tim kiém s& x6a mo cac khac biét d6 (khong phai 13 x6a bo hoan toan
ma 1a 1am cho giéng) trong mot ngudng gidi han cho phép. Co hai loai la: so khép
chudi con va so khép toan bd chudi, twong tmg voi chiéu dai cua chudi dit liéu can
khai thac ma chon phuong phap phu hop. Tri thirc tim duge cua tim kiém tuong tu,
ching han tir dit liéu d3 c6 vé gia ting giam ctia mot ma nao d6 ta vé dugc biéu d6 dao
dong, trong biéu dd sé& c6 tang, giam, ting manh, hay 6n dinh.. . Ké den phuong phap
s tim kiém xem liéu cac ma khac c6 m6 hinh dao dong gidng hoac gan gidng biéu do
do6 trong tuong lai gan hay khong bang cach tim chudi va so khép nhu trén. Nhu vay
tir mot MA ta c6 thé du doan dugc nhidu ma khéc.

Céc phuong phap tim kiém tuong tu:
Trude khi vao cac phuong phap chinh, c6 mot s6 phuong phap phu nhur:

e Lam giam tai khéi lugng CSDL (van dam bao chat lugng dir licu):
» “The Discrete Fourier Transform” (DFT).
= “Discrete Wavelet Transforms” (DWT).
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= “Singular Value Decomposition (SVD) based on Principle Components
Analysis” (PCA).
» “Random Projection-based Sketch Techniques”.
e Cic phuong phép tao chi muc cho CSDL dang chudi dé viéc tim kiém nhanh
hon nhu R-tree, R*-tree...

Phuong phap chinh:

e Qua ba budc: “Atomic Matching”, “Window Stitching”, va “Subsequence
Ordering”.

e Sir dung d0 do (nguong gidi han cho phép) la “Euclidean Distance”,
“Normalization Transformation”,...

e Phuong phap “Shape Definition Language” duoc dung dé tim cac chudi giéng
nhau.

Hudng phan tich xu hudng

Huéng nay nham tim miu ciia mot thudc tinh s& thay d6i nhu thé nao qua thoi gian.
Vi du: xét ma ABC, véi tat ca dir liéu vé gia ctia ma nay ta tao duoc mot ham Y =
F(t) co t la thoi gian va y 1a mot thudc tinh nao do, va biéu dién bang biéu d6. Chang
han, ta c6 thé biét dugc mdi thir nam ABC sé ting 3% (khdp v6i ham), hay ctr thir sau
la ABC giam khoang 2% (gan dung ham). Nhu vy, ta co thé du doan thudc tinh bat
ky cua mot ma. Huong nay co thé xtr 1y ca dir liéu lién tuc va dit liéu roi rac. Qua trinh
khai thac gdm hai giai doan:

a. M0 hinh hoa dit liéu chudi thoi gian.

b. Du bao dur liéu.
Pé mé hinh ho4 dit liéu chudi thoi gian, can bén loai mau:

e Dao dong theo thoi gian: dua vao dir liéu khai thac, cho théy xu hudng dao
dong theo ky han dai.

price

time

Hinh 2.7 M6 hinh biéu hién xu huéng dao dong theo thdi gian

e Bién d6i theo chu ky: cho thﬁy su 1ap lai ctia dao d@l}g theo mdt chu ky hoac bi
sai Iéch mot khoang nao d6 so voi gia tri cii khi da hét mot chu ky.
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e Dao dong hop ly cho thiy cac hudng dao dong co vé hop ly (dga vao dir li¢u
da khai thac), chang han ban dit socola vao céac ngay gan 1¢ valentine, hay bao
li xi vao 1& tét, gid cua mi thuong ting khi nhiéu ngudi mua, giam khi nguoc
lai...

e Dao dong bat thuong: cho thiy nhimg dao dong khach quan hiém khi xay ra, va
xay ra ngau nhién nhu gia tang hay giam dot bién do cac bién co: lao dong dinh
cong, thién tai, nhan vién thuyén chuyén,...

Cé4c k¥ thuat dé tim, phan loai bén miu trén va xay dung mé hinh 12 “Regression
Analysis” (k¥ thuat hoi quy nay thudc chirc ning phan 16p va du doan), “Weighted
Moving Average”, “Freehand”, “Least Squares”, “Autocorrelation Analysis”... Mot
sd nghién ctru mé6i dung cac k¥ thuat xtr Iy khac cta chic ning gom cum, phan nhém
dir liéu theo tinh chit nao d6 cua cac loai ma, hodc sir dung Decision Tree, Neural
Network thudc chtrc ning phan loai... tuy nhién khong duoc phd bién.

Mo hinh chudi thoi gian ¢ co s& 1ap luan 1a khi quan sat trong khoang thoi gian gan,
mo hinh st dung mot 16i thtr tu theo thoi gian vi thé gia tri dugc dua ra trong mot thoi
ky s& biéu hién dugc ldy bang cach niao d6 tir gia tri cii trude do.

Sau khi ¢c6 mé hinh, budc sau s& du bao dwa vao md hinh dé bang cach tinh toan ting
diém dir liéu thong qua thoi gian ¢6 cac cAu trac ndi tai thudc bén loai mau trén, su
dung mé hinh dé du doan sy kién twong lai dya vao sy kién qua khir: du doan diém dix
ligu trude khi chung duoc do, chéng han dy doan gid m¢ cua cua chiing khoan dya
vao cac dic diém truéc d6. Phuong phap pho bién dé du béo 1a ARIMA (Auto-
Regressive Integrated Moving Average). ARIMA duogc phat trién boi George Box va
G.M. Jenkins, 12 két hop cua hai phuong phap “Auto-regressive” va “Moving
Average” nén con dugc goi 1a hé phuong phap Box-Jenkins, ddy dugc xem 1a nén
tang ctia phan tich chudi thoi gian tinh. C6 ba giai doan ctia hé phuong phép trén 1a:
dinh dang mo6 hinh, udc lugng va danh gia.

V& sau md hinh chudi thoi gian di tré nén tinh vi hon va trén thé gidi d4 nghién ctu
dé cho ra md hinh diéu kién Heteroskedasticity bang ARCH (Autoregressive
Conditional Heteroskedasticity) va GARCH (Generalized Autoregressive Conditional
Heteroskedasticity), thuong dung trong kiéu dir lidu chudi thoi gian lién quan dén tai
chinh. Bén canh d6, mé hinh chudi thoi gian clng dugc dung dé tim hiéu cac mdi
quan hé bén trong giita cac tham bién duogc biéu dién boi hé thong cac phuong trinh sir
dung VAR (Vector Autoregression) va mo hinh ciu tric VAR.

Phén tich xu hudng 13 hudng tiép can phd bién nhat dé khai thac dir liéu chudi thoi
gian cua cac nghién ctru trén the gidi.

Mau ¢6 tinh chu kv

Huéng ndy tim cac mau cé tinh tai dién. Vi du: néu quan c6 nhiéu khach hang vao
uong nude luc 4 dén 5 gio chicu, thi cdc moén an ciia quan s€ ban chay vao lic 6 dén 7

gi0 toi. Co hai loai:
e Mau chu ky chinh x4c: 1a mau c6 tinh tai dién (chu ky) gan ding toan bo. Vi
du: bon mua trong mot ndm gan nhu dién ra theo dung thoi gian va chua bao
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gi0 sai (khong chénh 1€ch thoi gian nhiéu hay tham chi bi dao thu tu), su dao
dong ctia ma (xem xé&t tat ca cac ngay trong tuan).

e Mau nira chu ky: 1a miu c6 tinh tai dién chi dung khoang mot phan, tit nhién
mAau nay s& khong ¢ chit luong cao nhuw miu trén, tuy nhién day lai 1a dang
mau nhidu nhat trén thyc té. Vi du: ta thuong udng ca phé vao budi sang,
nhung cac hoat dong khac trong ngay lai dién ra rat 1on xon khéng theo gior
gidc nhu: xem ti vi, di choi, hoc bai...; sy dao dong ciia ma vao mdi thu hai,
hodc vao chiéu thir nam...

Trong qué trinh khai thac, ta phai xac dinh cac dic tinh chinh xac hodc gan dung cta
mdi mau. Sau d6 d6i véi mau chinh x4c, dung phwong phap Fast Fourier
Transformation va mau gan ding dung cac tinh chat ctia thuét toan Apriori va cac bién
thé ctia thuat toan nay.

Mau chuoi

Sequential PAttern Mining (SPAM) duoc gidi thi€u bdi Agrawal va Srikant vao 1995,
day la mot truong hop dac biét cua dir liéu chudi thoi gian, co so dir liéu chua loai dir
liéu nay 1a dang chudi bao gdm chudi cac bién cd duoc sip theo thi tir xay ra cé thé
theo mot thoi gian cy thé hoic khong. Pay 1a chu dé dugc rat nhicu nguoi va nhom
chuyén gia nghién ctru trong khoang 10 nam tr¢ lai va duge xem la chu dé noi lén nhu
mot tiém ning bén canh phan tich xu hudng. Muc dich cua huong nay la tim cac mbi
quan hé gitra nhiing bién cb xay ra dé xac dinh thir tu x4y ra cua chiing, ta c6 thé phan
tich cac bién cb cuia mot nhoém chudi cu thé hodc phan tich nhiéu nhom khéc nhau, vi
du nhu dit liéu cia mot ma hodc cua tit ca cic ma. Phuong phép khai thac mau chudi
ding dé xem xét sy bién dong cua gia co phiéu 1a két qua caa sy kién cb phiéu trudc
d6 (mua, ban, giit). Cac sy kién khac nhau c6 thé dan dén gia ca khéac nhau. Sau do, ¥
turong 1a 1am sao dé du doan dugc nhimg hanh vi nhu vay nham gilp cac nha dau tu
t6i wu hoa viéc quan ly danh muc dau tu. Mot trong nhitng vin dé co ban cua viéc
phan tich trinh tu caa su kién 1a tim cac chudi con cua su Kién xay ra phd bién, tc la
cac bo su kién xay ra thuong xuyén véi mot trat tu nhat dinh va trong pham vi thoi
gian cu thé.

Céc thuat toan khai thic mau chudi cd thé trich xuat cac mé hinh théng ké quan trong
cua mau A => B [t] (su kién B sau su kién A trong thoi gian t) tir cac chuoi sy kién.

Khai thac mau ntra chu ky c6 thé duoc xem 1a mot truong hop cia SPAM khi xem cac
chuoi chu ky 1a tap cac chuoi dau vao cua SPAM.

2.4. Hwong chon cia nhom

Mbi hudng cho ra tri thitc khac nhau. Nhém chon khai thac mau chudi vi huéng nay
dugc nghién cru nhiéu trén thé gidi trong cac nim gan day. Hon nita, co ché cia
phuong phap c6 phan don gian hon phan tich xu huong, phu hop v6i muc dich cua
nhom 14 phat hién cac thanh phan xuit hién thuong xuyén, phd bién trong dit liu, va
xay dung ludt két hop tir cac thanh phan dé vi chung xuit hién thudng xuyén nén luat
xay dung tir ching dang dé xem xét. Cac luat nay c6 tinh linh dong cao, phu thudc vao
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dr liéu dau vao ve trai va ve phai cua luat. Néu luat ding, ta s€ nam duogc nhiéu thong
tin ma nguoi khac khong nhan thay dugc.

2.5. Khao sat cac thuat toan ctia phwong phap SPAM
Mo ta chi tiét vé khao sat va tai liéu dugc trinh bay trong phan phu luc B.
2.5.1. Cac khai niém co ban [12]

Gia sir ta mudn biét cach thirc dau tu cia nguoi choi chimg khoan, ho thudng hay mua
cac loai ma nao hodc diéu gi khién cho déng loat ngudi choi ban ra hoac mua vao mot
mi nao do, dé biét duoc ta can phai phan tich CSDL ¢6 cac thudc tinh nhu khdi lugng
giao dich, gia mo cua, gia dong cura cua cac ma.. . Két qua phan tich dugc co thé cho
ra mot s6 ménh dé véi ty 18 chinh x4c twong dbi ding véi da sd truong hop. Cac ménh
dé nay chinh 1a cac luat két hop. Theo thoi gian, cac ludt c6 thé sai va can dugc cap
nhat. Tap cac luat duang sé dugc luu trir. Xét mot luat cy thé:

Gia dong cura cuia ma ABC giam 5% - khbi luong giao dich ma DEF tang 3% vé&i do
pho bién = 2% va do tin cay = 70%.

e Do pho bién = 2% c6 nghia 14 trong co sé dir liéu ma ta dang xét, can cd 2%
trong tat ca cadc dong thi chura ca 2 gia tri la gid dong cira ma ABC giam 5% va
khoi lugng giao dich ma DEF tang 3% dé thoa diéu kién.

e DO tin cdy = 70% c6 nghia la c6 70% trong tat ca cac dong déu cho thay khi gia
doéng cua cua ABC gidm 5% thi khoi lugng giao dich DEF s€ tang 3%.
Vé mit hinh thirc, d6 phd bién dugc dinh nghia 1 sé 1an xuét hién cua dit liéu _dang

xét trong co so dir liu (tinh theo ting dong). DY tin cay la do chinh xé4c cua vé phai
trong diéu kién da xay ra vé trai.

Vé cong thic, goi I = {iy, ip,..., in} 12 b0 dit lidu. Co sd dir liéu D chira cac giao dich T
1a b6 dit liéu (T < I). Mdi giao dich c6 TID dé nhan dang (kho4 chinh). Goi A 1a mot
tap dir liéu ndo do, ta c6 T e D tinh do phd bién cho A e I néu chira tit ca cic muc
ciaA,(AcT).
Ta co A > B la dang cua luat két hop véi A c I, B < | va A khdng c6 lién quan gi
dén B (A N B = ). Ta c6 cong thic tinh nhu sau:

e Do phd bién (A > B) =P (AN B).

e Do tincay (A > B)=P(BJA)=P{(B) ~(A)}/P(A).
( “A N B” trong hai cong thirc duge hiéu 1a ¢6 ca A va B, khong phai 13 phan chung
cua A va B)
D6 phd bién nhoé nhat (min_sup) va do tin cdy nho nhat (min_con) do nguoi dung
nhap vao dé tim ra cac luat c6 do chinh xac ma minh mong muén.
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Vi du: cac budc thanh 1ap co so dit liéu chudi va luat két hop:

Ta c6 co sé dir liéu sau

Bang 2.1 CSDL mau

Ma khach hang Ngay ID mit hang dwoc mua
1 1-1-2010 30
1 2-1-2010 90
2 3-1-2010 10, 20
2 5-1-2010 30
2 1-12-2009 40, 60, 70
3 4-2-2010 30, 50, 70
4 7-1-2010 30
4 3-3-2010 40, 70
4 12-5-2009 90
5 3-1-2009 90
Tién hanh sau chudi dit liéu theo ma khach hang ta dugc
Bang 2.2 CSDL dang chudi
Ma khach hang Chudi
1 <(30)(90)>
2 <(10,20)(30)(40,60,70)>
3 <(30,50,70)>
4 <(30)(40,70)(90)>
5 <(90)>

Cac bo dir liéu thoa mirc min_sup 40% la

Bang 2.3 B dir li¢u thoa min_sup

Bo dir liéu Do pho bién Po pho bién (tinh theo %)
(30) 4 80%
(40) 2 40%
(70) 3 60%
(40,70) 2 40%
(90) 3 60%

Xét luat két hop giira (30) va (40) ta co:
Do pho bién (30 = 40) = 40%, d6 tin cay (30 > 40) = 50%

Vay luat 30 > 40 c6 do pho bién = 40% va do tin cdy = 50% c6 nghia s& co6 50%

khach hang sau khi mua mit hang ID = 30 s& mua tiép mit hang ID = 40.

Do phd bién (40 > 30) = 40%, do tin cay (40 > 30) = 100% c6 nghia toan b khach

hang sau khi mua mat hang ID = 40 s& mua tiép mat hang ID = 30.
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C6 nhiéu loai luat két hop, loai ta da xét & trén 1a loai don chiéu dang “Boolean”.
Dang nay so khép cac muc dit liéu trong chudi (True/False) va chi xét trén mot
khuynh huong, vi du: sy tang hay giam cua ma ching khoan, théi quen mua hang cua
khach hang... Mot sb loai khiac nhu luat két hop da chiéu dinh luong, lut két hop
phan cap don, luat két hop da phan cap... Tuy nhién, trong khoa ludn nhom chi trinh
bay luat két hop don chiéu dang “Boolean” nhu & trén.

2.5.2. Khao sat

Hudng khai thac mau chudi phé bién dugc mé rong tr vi¢e khai thac bd dir licu phé
bién. Dir liéu sau khi sau chudi lai s& c6 dang <a,b,c,d,e,f> d6i v6i chudi don gidn chi
c6 cac bo dit liéu, khi bo dit liéu 6 thé chira nhiéu muc dir liéu thi chudi c6 dang phirc
tap hon nhu <(a)(b,d,c)(e)(f)>. Diém khac biét co ban giita khai thac bo dit liéu va
khai thac mau chudi la:
e Khai thac bo dir liéu dya trén cac dir liéu khong 16ng nhau va khong can thir ty
gitra cac bg dir li¢u.
e Khai thac mau chudi dua trén dit liéu c6 thé léng nhau, sép xép theo mot thur tu
nhat dinh (ting, giam hodc chit cai hoic theo mot quy udc nao do).

Vi du: khai thac bd dir liu bao gébm Céc thuit toan nhu Apriori, FP-Growth,
ECLAT...

<a,d,c.b> <=> <a,b,c,d>: miu <b,c> xuét hién trong ca hai chudi.

Khai thac mau chudi bao gdm cac thuat toan nhu GSP, Freespan, Prefixspan,
Clospan...

Truong hop chi ¢ chudi don: <a,b,c,d> != <a,d,c,b> : mau <b,c> chi xuét hién mot
lan.

Truong hop chudi 16ng: <(a,b),b,c,d> : muc dit liéu khong co thir tu, bd dit lidu c6 thi
tur.

Viéc phan loai con dua trén co ché khai thac dit liéu, ta c6 hai loai khai thac:

e Tao ra cac chudi ung vién (theo huéng quét can): gdm co cac thuat toan nhu
Apriori, GSP, SPADE. Loai nay nham ra tit ca ing vién co thé ¢, sau d6 kiém
tra do pho bién cia ching.

e Dung cau tric cdy dé giam bét mot sé nhanh khong can thiét trong qua trinh
khai thac: gom c6 cac thuat toan nhu FP-Growth, Prefixspan, Clospan... Loai
nay da sd sir dung tim kiém theo chiéu sau (DFS) dé t6i wu viéc giam lugc
khong gian tim kiém.
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Qua trinh phat trién cta cac thudt toan trong SPAM dugc thé hién ¢ hinh 2.8.

SEQUENTIAL PATTERN MINING

| AprioriAll (Agrawal va Srikant gidi thiéu vao 1995)
| GSP (Agrawal va Srikant gici thi¢u vao 1996)

| Spirit (Garofalakis gidi thiéu vao 1999)

| PrefixSpan (Pei gidi thiéu vao 2001)

| Spade (Zaki giai thiéu vao 2001)

| Multi-dimentional SPAM (Pinto gicdi thieéu vao 2001)
| Memisp (Lin va Lee gigi thiéu vao 2002)

| Incremental mining of sequential pattern

| CloSpan (Yan gigi thigu vao 2003)
Hinh 2.8 Qua trinh phat trién ciia SPAM dén thoi diém nam 2003

AprioriAll 1a thuat toan dau tién dé khai thac mau chudi. Dya vao cach tiép can so
khai cua luat két hop Apriori, thut todn tao ra chudi tat ca ung vién va kiém tra do
phd bién cua ching. Chinh vi vy, thoi gian dé thuc hién phu thudc vao khdi luong
CSDL va s6 luong chudi du kién nén AprioriAll khong thich hop cho CSDL 16n,
thuat toan chi 1a nén tang dé phat trién cac thuat toan hiéu qua hon.

Trudce Clospan (2003) ¢6 nhiéu dang da dugc phat trién nhu:

Prefixspan: 1a thuat toan gbc ciia Clospan.
GSP (cai tién tir Apriori).

SPADE khai thac dit liéu chudi theo dang doc (dit liéu dong thanh cot, cot
thanh dong), trong khi cac loai khic theo dang ngang.

“Constraint-based”: dung mot so rang budc do nguoi dung tu dinh nghia dé
giam bt khéi lugng dit lidu can khai thac va chi khai thac ra cac mau ma
nguoi dung dac ta.

“Multidimentional, Multilevel Sequential Pattern Mining”: m¢ rong céc thuét
toan khai thac co ban (Prefixspan, GSP...) bang cach gin thém cot dir liéu vao
dir liéu sequencelD va itemID mot cach tach biét, chang han gan cot chudi cac
dia diém ban vao seqID cua mot khach hang, chudi cac thong tin san pham vao
itemID.
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e “Incremental Mining of Sequential Pattern”: vi dir li¢u chudi thoi gian thay do6i
rat nhanh nén khi thay do1 thi tat ca cac thuat toan phai khai thac lai. Phuong
phap nay giap khong phdi khai thac lai toan bo CSDL khi khong cén thiét.

GOm co:
= GSP-based va MFS-based Incremental Mining (Zhang gidi thiéu vao
2002).
= SPADE-based Incremental Mining — ISM (Parthasarathy gidi thiéu vao
1999).

= |SE va IUS (MASSEGLIA gidi thi¢u vao 2000).
=  KISP (Lin va Lee gidi thiéu vao 2003).

Jiawei Han 1a tac gia kha noi tiéng sau hai tac gia kinh dién dat ra van dé khai thac
mau chudi 12 Agrawal & Srikant (1995), nhu site Microsoft Academic ciing di sap
hang tac gia ndy trén ca Srikant vi sé lwong ciing nhu chét luong bai viét khoa hoc
dong gop nhidu dang ké so véi cac tac gia khac qua lién két
http://academic.research.microsoft.com/CSDirectory/Author_category 7.htm.

Vi vay, phan tir nam 2003 tré di nhém s& phan thanh hai muc: muyc cua tac gia Jiawei
Han va muc cua céc tac gia khac.

Jiawei Han

Tir sau Clospan (2003), nay sinh khai ni¢m “Maximal”: chudi chira chudi, tuy nhién
khai ni¢m “Close” bao gébm khai niém nay vi con c6 thém diéu kién 1a phai c6 cung do
pho blen Vao thoi diém nay co hai van de dugc néu ra: viée tim cac mau s€ tao ra rat
nhiéu mau con pho bién néu sd lugng mau thoa d6 pho bién nhiéu, van dé nay dugc
giai quyét bang Clospan: chi tim cac chudi déng, voi chudi dong duge dinh nghia la
chudi khong duoc chira trong bat ky chudi nao khac co cung do phd bién. Van dé thir
hai 12 chon mot d6 phd bién nho nhat thich hop, vi néu dé ngudi dung chon, doi hoi
phai c6 nhiéu kinh nghiém phan tich, chua ké phai hiéu rd vé thuat toan, gia tri qua
nho s& tim ra khdi lugng mau khong 10, gia tri quéa 10n s& it cac mau théa dugce do pho
bién. Vi vay, thuat toan TSP (ICDM 2003) dua ra dé giai quyét van dé tha hai, thuat
toan nay con duoc ap dung k¥ thuét ctia Clospan dé tim cac chudi dong.

Dén 2004, thuat toan Bide dua ra phuong phap méi hoan toan khong can dua vao cau
trdc cay dé giam luge budc (Clospan da dung dé tim cac chudi dong) nén tién tién hon
Clospan, thuat toan c6 hai thiét ké phu hop voi hai dic trung loai dir liéu 1a CSDL ¢6
chudi don (khdng c6 bé dit liéu) va CSDL c¢6 chudi 16ng.

Tiép d6, Par-CSP 1a thuat toan dugc gidi thiéu trong “parallel Sequential Pattern
Mining” (2005), cha yéu dua trén Bide nhung duoc thiét ké tét hon (cach phan phdi
tai nguyén mdy va giai phong bd nhd), sao cho khai thac duoc phan cing ciia may
hiéu qua va nim 2006 13 mot khung thiét ké dugc gidi thiéu dé giup “Parallel Mining”
nang cao thém hi¢u nang.

Tiép theo d6 1a ca mot “series” cac thuat todn giai quyét cho viéc CSDL qua 16n (don
vi hang triéu dong), chudi cuc dai, 1am sao dé khai thac trong thdi gian cho phép: tao
chi myc cho chudi trong CSDL (Segindex - SDM 2005), khai thac cac tap phd bién
dong (VLDB 2005), va tao rang budc nhat dinh (Constraint-based Pattern Growth -
JIIS 2007). Y tudng tao ra nhitng chudi gan ding trong truong hop khong thé khai
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thac ra két qua chinh xac, y tuong nay dung “Core Pattern Fusion” (ICDE 2007), hay
“Approximate Sequential Pattern” (ICDM 2007) cho trueong hgp khong phai khai thac
lai CSDL 16n khi dit li¢u duoc cap nhat.

Mot hudng phat trién khac, cling nham muc dich khi CSDL cap nhat khong can khai
thac lai la Incspan dugce gidi thigu tai KDD 2004, cai tién cua thuat toan nay la Cispan
(SDM 2008), tiep d6 la Flospan dang dugc phat trién.

Nam 2009, mot khai niém méi vé miu duoc dua ra la “Repetitive Gapped
Subsequences”, mau nay khéng chi c6 thong tin vé do pho bién doi vai tat ca chuoi
trong CSDL ma con c6 thém thong tin vé so 1an xuat hién trong mot chuoi cu thé nao
do.

Qua cac thuat toan cua Jiawei Han vé SPAM, co thé thay hudng nghién ctru chinh la
dé ra cac giai phap mai tong quat vé cac van dé chua giai quyét duge nhur:

e CSDL qua 16n (hang tridu dong) va cac thuat toan khai thac hién tai khong thé
hoan thanh trong thoi gian cho phép, hay khi dir liéu thay d6i thi bat cap 1a phai
khai thac lai toan bo CSDL vi dic trung cua dir liéu chudi thoi gian 1a thay doi
rat nhanh, lién tuc héng ngay, hodc hé‘mg gio va co thé nhanh hon (dtr liéu
chimg khoan, dit liéu dong...). Mot trudng hop ngoai 1 nhd 1a khai thac chudi
DNA dé dyu doan cac loai bénh, day cling la dang chudi nhung cac thanh phﬁn
trong DNA c6 thé thay d6i cham tly bénh.

e Ngoai cic cach tiép can cii dé khai thac (dém do pho bién, tao chudi tng vién
nhu Apriori, GSP, hay huéng cau truc cady nhu FP-Growth, Prefixspan,
Clospan) co thé tim cac tiép cén khac hi¢u qua hon hay khong?

Cac giai phap tong quat nay sau do dugc nghién ctru va tng dung vao nhitng linh vuc
cu thé, cai tién theo hudng riéng biét dic trung cia loai dit liéu nham khai thac hiéu
qua hon nhu DNA, phén tich hanh vi khach hang, thi truong ching khoan, dir liéu
dong... Dir liéu dong la dit liéu c6 vao cé ra nhu dir liéu ghi bang ctia vé tinh, hay dir
lidu trong cam bién cia thiét bi.

Cac tac gia khac

Rét nhiéu Gmg dung cta cac thudt toan téng quét vao ting linh vuc cu thé nhu:

e Khai thac du liéu dong: “Multiple Streams” (ICDM 2005), “A Centroid
Approach” (JIIS 2006), “Efficient Frequent Pattern Mining Over Data
Streams” (CIKM 2008).

e Dir liéu khong gian: “Mining of Positive and Negative Spatial Patterns” (SDM
(SIAMDM) 2005), “Closed Partial Orders” (SDM (SIAMDM) 2005).

e Dit liéu khong chic chan: “Vertical Mining of Frequent Patterns from
Uncertain Data” (JCIS 2009), “Frequent Pattern Mining with Uncertain Data”
(ACM SIGKDD 2009), “Efficient algorithms for mining constrained frequent
patterns from uncertain data” (ACM SIGKDD Workshop 2009).

e Dir li€u trong sinh hoc: “Scalable Sequential Pattern Mining for Biological
Sequences” (CIKM 2004).
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Dir liéu trong gido duc: “Using Sequential Pattern Mining for Links
Recommendation in Adaptive Hypermedia Educational Systems” (Current
Developments in Technology-Assisted Education 2006).

Dir liégu Web Log: “Mining Constraint-based Multidimensional Frequent
Sequential Pattern in Web Logs” (European Journal of Scientific Research
(EJSR) 2009 volume 36 issue 3).

Khai thac dir liéu trong kho chtra (OLAP): “HYPE: Mining Hierarchical
Sequential Pattern Mining” (ACM international workshop on Data
warehousing and OLAP 2006).

Tuy nhién ciing c6 hudng cai tién cho ra cic thuat toan hiéu qua hon tir cac thuat toan
tong quat:

Hai thuit toan Bitmap-based GSP va SM-tree cai tién tir GSP (Efficient
Sequential Pattern Mining Algorithms (4th WSEAS 2005)).

Thuat toan LAP-IN dugc gidi thiéu véi hiéu nang cao hon Prefixspan, SPADE,
dac biét hiéu qua khi khai thac CSDL day (héi thao ICDE 2005), sau d6 dugc
trinh bay lai tai DEWS 2006 va DASFAA 2007.

COBRA: thuét toan nay duoc dua ra tai (DaWak 2006), ching minh hiu nang
tot hon Bide.

Thuat toéq PAID duogc gidi thiéu tai hoi nghj IDEAS 2006, cho théy ’hiéu nang
cao hon doi voi Prefixspan, Bide va Lapin bang phuong phéap han ché qua trinh
dém dd pho bién cang nhiéu cang tot.

CMDS: thudt todn ket hgp khai thac bo dir liéu pho bién (mdi nhat la DCI-
CLOSE) va khai thac mau chudi phd bién (méi nhat 1a Bide) gidi thidu tai
ITNG 2006 (Closed Multidimensional Sequential Pattern Mining).

IMCS: giéi thi€u vao hoi nghi “On Advances In Data and Web Management”
(2007), hiéu nang cao hon Prefixspan, Clospan, Bide va Incspan.

PRISM: gi4i thiéu tai ICDM 2007 va hiéu nang cao hon SPADE, Prefixspan.
Thuat toan nay duoc trinh bay lai tai JCSS 2009 va 2010.

Thuét toan GenMiner va GenMiner-EQ duoc gidi thiéu tai SDM 2008, so sén}}
hiéu nang véi Prefixspan, Clospan, Bide. Thuat toan nay hon Bide trong mot so
truong hop, tuy nhién kém hon cac truong hop khac.

“Margin-Closed Sequential Pattern Mining’f: duogc gidi thiéu tai hoi thao KDD
2010-ACM SIGKDD 2010, sir dung co ché cua Bide nhung sau d6 s& hop cac
mau lai theo co ché “Margin”.

Dung ly thuyét tap tho dé khai thac dir liéu chudi, cach nay c6 thé khai thac ca
cac mau chu ky (mot hudng khac cia khai thac dir liéu chuoi thoi gian) va tim
cac mau ntra chu ky (“A Sequential Pattern Mining Using Rough Set Theory
2010).
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2.5.3. Thuat toan dwgc trinh bay

Trong khoa luan ndy, nhém trinh bay Apriori va Bide. Vi Bide c6 thé duoc goi 1a
“chuan” chung tir 2004. “Chuan” nghia 13 hau nhu cic thuét toan tir sau d6 dén nay
trong linh vuc lién quan déu duogc cai tién tir Bide, va mot sd cac hudng cai tién nay
chua dugc so sanh voi nhau. Ciing trong tu nhu ndm 1995 khi Agrawal & Srikant dé
ra AprioriAll, day 12 nén tang dé cic thuat toan sau cai tién.

Bide c6 hai hudng thiét ké, huéng chudi don va huéng chudi 16ng. Huéng chudi don
1a hudng rat thich hop voi ting dung trong thi truong chimg khoan cua nhom vi CSDL
sau khi chuyen hoa sang dang chudi thi hau hét cac view ma nhoém dung dé khai thac
chi chira chudi don.

2.6. Thuat toan Apriori [3]

Mo ta thuat toan

e Tim cic bd dit liéu thoa do pho bién.
e Sinh luat két hop tir cac tap con cua cac bo phé bién d6 va tinh toan do tin cay.

Minh hoa

Ma gia cua thuat todn tai budc 1:
Dit liéu dau vao: co so dit liéu D dd chuyén thanh chudi, do phd bién (min_sup).
Dit liéu tra vé: tap L cac bd dit li¢u phé) bién trong D.

Phuong thurc chinh

1 L; = tim bo dir li¢u thoa min_sup (D);

2 for (k =2; Lg1 # 9; k++) {

3  Cx = Apriori(Lk-1, min_sup);

4 for each giao dicht € D {//quét D

5 foreachungviénc € C;

6 c.count++;

7}

8 Lk={c e Ck|c.count>min_sup}
9}

10 return L = UyLy;

Phuong thirc Apriori(Li.1: bo dir liéu thir (k-1) thoa min_sup, min_sup)

1 for each b dir liéu 1; € Lg.1

2 foreachbd dirliéul; € Iy

3 if ((11[1] = 1o[1]) va (11[2] = I2[2] va... va (11[k-2] = I[k-2] va (I1[Kk-1] < I5[k-1])) then {
4 c =l két ly;

5 if ton tai bo con khong thoa min_sup (¢, Ly.1) then
6 delete c;

7 else add ¢ to Cy;

8
9

¥

return Cy;
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Phuong thirc ton tai bo con khong thoa min_sup (c: ing vién bo dit liéu thir k, Li.1: cac bd
dir liéu thar (k-1) thoa min_sup)

1 for each bd con thur (k-1) cua c

2 ffs e Ly then

3 return TRUE;
4 return FALSE;
Ta c6 CSDL nhu bang 2.4.
Bang 2.4 CSDL chudi D

TID Danh sach bo dir liéu
T1 L1, L2, L5
T2 L2, L3, L4
T3 L3, L4
T4 L1,L2, L3, L4

Vi d6 pho bién nho nhat 1a 50%. Ki hiéu “Cx” chi cac chuoi tng vién c6 chiéu dai x,
ky hi¢u “Lx” chi cac bd dir 1iu théa do pho bién c6 chiéu dai x, véi x 1a s6 nguyén va

x>1.

Budc tim bo dit liéu duoc thé hién & hinh 2.9.

Cl
Cl
" L1 o dir lig
B dir liéu | DG phi bién - e ke
) : Bijdirlifu | D pho bién (LLLY)
- 3 (L1) 2 (L1L3)
w » (L2) 3 (L1,L4)
w0 5 (L3) 3 (L2L3)
w : (L4) 3 (L1L9)
- (L3L4)
2
L2
Bj dit lifu | D§phs bien .
(L1LY 3 B dir ligu | B phﬁ:- bien
(L1,L3) 1 il £ Bhdirlen
L) : {L2L3) 3 (L1L2.L3) ed tip con (L1 L3) khdng thude L2 nén duos luge ba
. {L2L4) 2 (L1L2LA) cotip con (L1 L4) khong thugs L2 nen duoe hoge bo
o ra
(L1L3) 2 LaL4) 3 (L2L3LA)
(L2,L4) 2
(L3,L4) 3
C3 L3
Bjdir ligu | Do pho bien | ., | By dir ligu | D§pho bien
(L2L3L4) 2 (L21314) 2

Hinh 2.9 Buégc tim bo dit liéu thoa do phd bién
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Budc tim luat:
Cac tap con s khong rong ctia bo dir liéu S (L2,1.3,L4) Ia:
{(L2,L3), (L2,L4), (L3,L4), (L2), (L3), (L4)}

Ta c6 cac ludt s > (S —s) v6i do tin cAy = do phd bién (S)/ d6 phd bién(s)

(L2,L3) > L4 db tin cay = 2/2 = 100%
(L2,L4) > L3 db tin cay = 2/2 = 100%
(L3,L4) > L2 db tin cay = 2/3 =67 %
L2 > (L3,L4) db tin cay = 2/3 = 67%
L3 > (L2,L4) db tin cay = 2/3 = 67%
L4 > (L2,L.3) db tin cay = 2/3 = 67%

2.7. Thuat toan Bide [10]

Mo ta thuat toan

Bide c6 dit liéu dau vao va budc tim lut gidng nhu Apriori, diém khac biét 1a Bide
chi tim cc chudi dong trong khi Apriori tim ca chudi dong va khong dong. Chudi
dong dugc dinh nghia 13 chudi khong bi chudi nao khac chtra va c6 cung do pho bién.
Vi vay Bide c6 hi¢u nang cao hon Apriori, cac luat ciia Bide s& it hon ctia Apriori
nhung chat lugng cao hon vi chiing bao gdm thong tin luat cta cac chudi khong dong.

Ta c¢6 chuoi S chira tién to e (e ¢o6 the co6 chiéu dai-1: e; hoac chiéu dai-i: ee,...¢;)).

Dinh nghia 1: First instance of a prefix sequence (FI)
Pugc tinh tir dau chudi S dén 1an xuat hién dau tién cua e.

Vi du:
C ABCcotiéntd A B, FI[A B]=C A B.
CBAABcoHtiéntd AB, FIIAB]=CB A A B.
ABDcotiéntd A B, FI[A B]=A B.
AEFBABAcotiéntd AB, FI[AB]=AEFB.

Dinh nghia 2: Projected sequence of a prefix sequence (PS)
Puoc tinh tir sau FI[e] dén hét chudi S. PS dwgc dung 1am chudi trong CSDL chiéu.

Vi du:

ABDcotiéntd AB,PS=D
CAABCcotiéntd AB,PS=C.
AEFBABACcOtiéntO AB,PS=ABA.
CAABc6tiéntd A B, PS=NULL.
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Dinh nghia 3: Projected database of a prefix sequence

Tap hop cac PS iy tir CSDL ban dau tng voi ting tién t6, duoc goi 1a CSDL chiéu
(CSDLC).

Vi du:
V6i CSDL D ¢6 4 chudi Ta c6 CSDLC cua tién td A B
ABC » C

BA > NuLL
AB - — ¢
CABC

Pinh ly 1: BI-Directional Extension closure checking

Néu mot tién t6 e khong co FEI va BEI thi e chinh 14 chudi dong, con lai thi e 14 chudi
khong dong.

bay chinh 1a buéc BEI + FEI = 0 cua ma gia.

B6 dé 1: Forward-extension event checking (FEI)

Céac muyc dir li¢u trong tap FEI cua mdt tién to e chinh 13 cac muc trong tap LFI cua
tién t6 e do thoa diéu kién do phd bién“*°*“FImyc dir liéu € LFI] = d6 phd bién [e].
Véi LFI (Local Frequent Item) 14 nhitng muyc dit liéu nam trong CSDLC cuia e va ¢6
d6 pho bién > do pho bién nho nhat.

Vi du:

D6 pho bién nho nhat 1a 2.

Tién td A c6 do phd bién1a 4. CSDLCA={CF,CB,BDC,CBD}
LFI = {B:3, C:4, D:2} - FEI c6 mdt muc dir li¢u 1a {C:4}.

Dinh nghia 4: Last instance of a prefix sequence (LI)
Puoc tinh tir dau S dén 1an xuat hién sau ciung ctia phan tir cubi cua e.

Vi du:

CAABCcotiéntd AB,LI[AB]=C A AB.
ABADcotiéntd A B, LI[A B] = A B.
BABcotiéntd A B, LI[A B]=B A B.
AEFBABAcotiéntd AB, L[AB]=AEFB AB.

DPinh nghia 5: The i-th last-in-last appearance w.r.t. a prefix sequence (LL;)

Vi1 =n: LL; 1a 1an xuat hi¢én sau cung cua e; trong LI ctia tién t0 e.
Véi 1<=1 < n: LL; 1a 1an xuat hién sau cung cua e; trong LI cua tién t0 e va LL; phai
xuat hién trudc LL;,;.

Vi du:

Tac6 LI[A B]= A B C B A B. Vay LL; = A(thtr 2), LL, = B(thtt 3).

Ta c6 LI[A B C]=A B CB A C C. Vay LL; = A(dAu tién), LL, = B(thtt 2), LL; =
C(thur 3).

Tacoé LI[A]=A B CB A. Vay LL; = A(thur 2).
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Pinh nghia 6: The i-th maximum period of a prefix sequence (Max;)

Vé6i 1 <i<=n: Max; 1a phan chudi nam giira FI[e;.1] va LL,.
Vé6ii=1: Max; 1 phan chudi S dung trude LL;.

Vi du:

LI[AB]=ABCBAB; LL; = A(tht 2), Max; = A B C B;
LL, = B(tht 3), FI[A] = A, Max, =B C B A.
LILABC]=ABCBACC;LL,=A(dau tién), Max, = @;
LL, = B(thu 2), FI[A] = A, Max,= B C;

LL; = C (tht 3), FI[A B]=A B, Max;=C B AC.
LI[A]=ABCBA; LL; = A(thtr 2), Max; = AB C B.

B6 dé 2: Backward-extension event checking (BEI)

Néu ton tai i (1 <=1<=n) ma c6 myc dir li¢u e’ trong mdi chudi cia CSDLC e ung
voi MAX;, e duoc ghi nhan 1a BEI cua e.

Dinh nghia 7: The i-th last-in-first appearance w.r.t. a prefix sequence (LF;)
(twong ty nhu LL;, nhung xét trong FI)

Vi1 =n: LF; 1a 1an xuat hién sau cung cua e; trong FI cta tién to6 e.
Vi 1<=1 < n: LF;j la lan xuat hién sau cung cua e; trong FI cua tién t6 e va LF; phai
xuat hién trudc LFj.

Dinh nghia 8: The i-th semi-maximum period of a prefix sequence (Semi;)

(twong tu nhu Max;, nhung xét véi LF;)

Véi 1 <i<=n: Max; 1a phan chudi nam gitra FI[e;j4] va LF;.

Véii=1: Max; 1a phan chudi S dung trude LF;.

Dinh ly 2: BackScan search space pruning

Néu ton taii (1 <=1i<= n) ma c6 muc dit liu ¢’ trong mdi chudi cia CSDLC e tng
véi Semi;, ding tim kiém tién t6 e; va sang nhanh khac.

ScanSkip Technique

Ap dung cho BEI va BackScan, trong qua trinh tim Semi (BackScan) hay Max(BEl),
néu xuat hién @ tai i-th nao d6 cua mot FI( hay LI), thi toan bg i-th do cua cac FI tiép
theo (hay LI tiép theo) s& khong can tim kiém vi da c6 @ thi tat ca LI (hay FI) khong
thé c6 chung muc dir li¢u tai i-th d6 duogc.
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Minh hoa

BIDE (CSDL, min_sup, chuoi_dong)
Pau vao: CSDL va ngudng do phd bién nho nhét (min_sup).
Dau ra: tap cac chudi dong.

1: chuoi_dong = @;

2: F1 = chuoi_chieudai-1_phobien (CSDL, min_sup);

3: for ( mdi chuoi_chieudai-1 f1 trong F1)

4 CSDLC™ = chieu_gia (CSDL);

5: for (mdi f1 trong F1)

6: if ( 1BackScan(f1, CSDLC™))

7 BEI = backward_extension_check (f1, CSDLC™);

8: goi dé quy bide (CSDLC™, f1, min_sup, BEI, chuoi_dong);
9: return chuoi_dong;

Bide (CSDLC™, 1, min_sup, BEI, chuoi_dong)

Pau vao: CSDLC cta f1, f1, ngudng min_sup, gia tri BEL
Pau ra: tap cac chuodi dong.

LFI = mucdulieu_phobien_cucho (CSDLC™);
FEI = { z trong LFI | z.do_pho_bien = d6 pho_bien“>°"(f1) };
if (BEI + FEI) ==
chuoi_dong = chuoi_dong U f1;
for (mdi i trong LFI)
f1' = <f1, i>;

CSDLC™ = chieu_gia (CSDL™, f1);

: for (méi i trong LFI)

if (IBackScan(f1', cSDLC™))

0: BEI = backward_extension_check (f1', CSDLC™);

1 Goi dé quy bide (CSDLC™ f1', min_sup, BEI, chuoi_dong);

RRLQaoNRLOND R

Ta cd CSDL D nhu bang 2.5.
Bang 2.5 CSDL D

SID S

1 CAABC
2 ABCB
3 CABC
4 ABBCA

Min_sup = 2. Quét D ta co cac chudi co chiéu dai-1 thoa min_sup:
Bang 2.6 Cac chudi c6 chiéu dai-1 théa min_sup

A 4
B 4
C 4
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Tao CSDL chiéu cho A, B, C ta c6:
Bang 2.7 CSDLC cua A,BvaC
A4 B:4 C:A4
ABC C AABC
BCB CB B
BC C ABC
BBCA BCA A
Xét A:4
Thuc hién BackScan:
Bang 2.8 BackScan cua A
Fl LF; Semi,
CA A C
A A @ -> ScanSkip
Khong thoa BackScan, thuc hién BEI:
Bang 2.9 BEI caa A
LI LL, Max,
CAA A(thtr 2) CA
A A @ -> ScanSkip
BEI = 0.
Thuc hién LFI:
Bang 2.10 LFI cua A
A 2
B 4
C 4
Thuc hién FEI:
Bang 2.11 FEI cia A
B 4
C 4
FEI = 2.
BEI+FEI=0+2=2.
Thuc hién CSDL chiéu cho AA:2, AB:4, AC:4.
Bang 2.12 CSDLC cua AA, AB va AC
AA:2 AB:4 AC:4
BC C NULL
NULL CB B
C NULL
BCA A
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Xeét AA:2
Thuc hién BackScan:
Bang 2.13 BackScan cua AA
Fl LF; Semi, LF, FI[A] Semi,
CAA A(dau tién) C A(thtr 2) CA D >
ScanSkip
ABBC | A(dautién) D >
A ScanSkip
Khéng théa BackScan, thuc hién BEI:
Bang 2.14 BEI cua AA
LI LL, Max, LL, FI[A] Max,
CAA | A(dautién) C A(thtr 2) CA D >
ScanSkip
ABBC | A(dautién) | @ - ScanSkip
A
BEI=0.
Thuc hién LFI: LFI = Q.
Thuc hién FEI: FEI = 0.
BEI + FEI = 0 > Xuit AA:2.
Xeét AB:4
Thuc hién BackScan:
Bang 2.15 BackScan cua AB
Fl LF, Semi, LF, FI[A] Semi,
CAAB | A(thtr2) CA B CA A
AB A @ -> ScanSkip B A D>
ScanSkip
Khéng théa BackScan, thuc hién BEI:
Bang 2.16 BEI cua AB
LI LL, Max, LL, FI[A] Max,
CAAB | A(tht2) CA B CA A
ABCB A @ - ScanSkip | B(thir2) A BC
CAB B CA D >
ScanSkip
BEI=0.
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Thuc hién LFI:
Bang 2.17 LFI cua AB
B 2
C 4
Thuc hién FEI:
Bang 2.18 FEI cua AB
| C | 4 |
FEI = 1.
BEI+FEI=0+1=1.
Thuc hién CSDL chiéu cho ABB: 2, ABC: 4.
Bang 2.19 CSDLC cua ABB, ABC
ABB:2 ABC:4
NULL NULL
CA B
NULL
A
Xét ABB:2
Thuc hién BackScan:
Bang 2.20 BackScan cua ABB
FI | LF, Semi, LF, | FIJA]| Semi, LF; FI[AB] | Semis
Al A D> B(dau| A D> B(thtr 2) AB C
B ScanSkip tién) ScanSkip
C
B
A B(tht 2) AB 1)
B
B
Khéng théa BackScan, thuc hién BEI:
Bang 2.21 BEI cia ABB
LI|LL, Max, LL, | FI[A] Max, LL; | FIJAB] | Maxs
Al A g > B(dau| A g > B(tht | AB C
B ScanSkip | tién) ScanSkip 2)
C
B
A B(thu AB %)
B 2)
B
BEI=0.
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Thuc hién LFI: LFI = Q.
Thuc hién FEI: FEI = 0.
BEI + FEI = 0 > xuit ABB:2.

Xét ABC:4
Thuc hién BackScan:
Bang 2.22 BackScan cua ABC
Fl LF, Semi, LF, | FI[A] | Semi, | LF; | FI[AB] | Sem
I
CAA | A(tht 2) CA B CA A Cth| CAA | O
BC u2) B >
Sca
nSki
P
ABC A D> B A D>
ScanSkip ScanSkip

Khong thoa BackScan, hién BEI:
Bang 2.23 BEI cua ABC

LI LL, Max; |LL,| FI[A] Max, LL; | FIJAB] | Maxs
CAA | A(thu CA B CA A C(thae | CAA D>
BC 2) 2) B ScanSk
Ip
ABC A D> B A D>
ScanSkip ScanSkip
BEI=0.

Thuc hién LFI: LFI = Q.

Thuc hién FEI: FEI = 0.
BEI + FEI = 0 > xuit ABC:4.

Xeét AC:4
Thuc hién BackScan:
Bang 2.24 BackScan cua AC
Fl LF,; Semiy LF, FI[A] Semi,
CAAB A(thtr 2) CA C(tht 2) CA AB
C
ABC A d-> C A B
ScanSkip
CABC C(thu 2) CA B
ABBC C A BB

Thoa BackScan(Semi, B).
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Xét B:4
Thuc hién BackScan:
Bang 2.25 BackScan cua B
Fl LF, Semi,
CAAB B CAA
AB B A
CAB B CA
AB B A
Thoa BackScan(Semiy A).
Xét C:4
Thuc hién BackScan:
Bang 2.26 BackScan cua C
El LF, Semi;
C C @ - ScanSkip
Khéng théa BackScan, thuc hién BEI:
Bang 2.27 BEl cua C
LI LL, Max,
CAABC C(thtr 2) CAAB
ABC C AB
CABC C(thtr 2) CAB
ABBC C ABB
BEI = 2.
Thuc hién LFI:
Bang 2.28 LFI cua C
A 3
B 3
C 2
Thuc hién FEI: FEI = 0.
BEI+FEI=2+0=2.
Thyc hién CSDL chiéu cho CA:3, CB:3, CC:2.
Bang 2.29 CSDLC cua CA, CB, CC
CA:3 CB:3 CC:2
ABC C NULL
BC NULL NULL
NULL C
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Xét CA:3
Thuc hién BackScan:
Bang 2.30 BackScan cua CA
Fi LF, Semi, LF, FI[C] Semi,
CA C @ > ScanSkip A C D>
ScanSkip
Khéng théa BackScan, thuc hién BEI:
Bang 2.31 BEI cua CA
LI LL, Max, LL, FI[C] Max,
CAA C D> A(thtr 2) C A
ScanSkip
CA A C >
ScanSkip
BEI=0.
Thuc hién LFI:
Bang 2.32 LFI cua CA
B 2
C 2
Thuc hién FEI: FEI = 0.
BEI + FEI = 0 > xuat CA:3.
Thuc hién CSDL chiéu cho CAB:2, CAC: 2.
Bang 2.33 CSDLC cua CAB, CAC
CAB:2 CAC:2
C NULL
C NULL
Xét CAB:2
Thuc hién BackScan:
Bang 2.34 BackScan cua CAB
Fl LF, Semi, LF, FI[C] | Semi, | LF; | FI[CA] | Semiy
CAA| C D> A(thtr C A B CA A
B ScanSkip 2)
CAB A C %) B CA %)
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Khong thoa BackScan, thuc hién BEI:
Bang 2.35 BEI cua CAB

LI LL, Max, LL, FI[C] | Max, LL; | FI[CA] | Max,
CA C D> A(tht C A B CA A
AB ScanSkip 2)

CA A C @ B CA @

B

BEI=0
Thuc hién LFI:

Bang 2.36 LFI cua CAB
| C | 2 |

Thuc hién FEI: FEI = 1.
BEI+FEI=0+1=1.
Thuc hién CSDL chiéu cho CABC:2.
Bang 2.37 CSDLC cua CABC

NULL
NULL
Xét CABC:2
Thuc hién BackScan:
Bang 2.38 BackScan cua CABC
F|LF, | Semi; | LF| FI[C] | Semi | LF | FI[C | Semi | LF | FI[CA | Se
I 2 i 2 | 3 Al 3 4 B] miy
C|Cd| 9> |A(|Chu|Ada| B | CA A |Ct| CAA | O
au | ScanS | th | tién) u (tha | ha B ->
A | tién) | kip u tién) 2) 2) Sca
2) nSk
A ip
B
C
C A|Cdu| @ | B|CA| @
tién)
A
B
C

42



Khoa Luan Tét Nghiép

&

DAITHOC

HOA SEN
KHOA KH&CN

Khong thoa BackScan, thuc hién BEI:
Bang 2.39 BEI cuia CABC

LILL| Max; |LL, | FI[l | MA | L | FI[C | MA | LL, | FI[CA | MAX
1] 4 Cl | Xo | Ls| A] X3 4
ClC(| 9> |Alth| Cd |A@da| B | CA A |Cth|CAA | @
dau | ScanSk | ®2) | au u (tha | 0 2) Scan
Al tié ip tién) | tién) 2) Skip
n)
A
B
C
C A | Cd| 9 B | CA 1]
au
A tién)
B
C
BEI=0.
Thuc hién LFI: LFI = Q.
Thuc hién FEI: FEI = 0.
BEI + FEI = 0 - xuat CABC:2.
Xét CAC:2
Thuc hién BackScan:
Bang 2.40 BackScan cua CAC
FI LF, Semi, LF, FI[C] | Semiy LF; | FI[CA] | Semis
CA | C(dau D> A(tht C A(dau | C(thu AB
AB | tién) | ScanSkip 2) tién) 2)
C
CA A C ) C(thu B
BC 2)
Thoa BackScan(Semis B).
Xet CB:3
Thuc hién BackScan:
Bang 2.41 BackScan cua CB
FI LF, Semi, LF, FI[C] Semi,
CAAB C > B C AA
ScanSkip
ABCB B(thtr 2) ABC >
ScanSkip
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Khong thoa BackScan, thuc hién BEI:
Bang 2.42 BEI cua CB

LI LL, Max, LL, FI[C] Max,
CAAB C D> B C AA
ScanSkip
ABCB B(thtr 2) ABC | @ -> ScanSkip
BEI = 0.
Thuc hién LFI:

Bang 2.43 LFI ciia CB
| C | 2 |

Thuc hién FEI: FEI = 0.
BEI + FEI = 0 > xuit CB:3.
Thuc hién CSDL chiéu cho CBC:2.

Bang 2.44 CSDLC cua CBC
NULL
NULL

Xét CBC:2
Thuc hién BackScan:
Bang 2.45 BackScan cua CBC

FI | LF, | Semi; | LF, [ FI[C] | Semi, | LF; | FI[CB]| Semis
CA| Cdau | 2-> B C AA | Ctha | CAA | &>
A B | tién) | ScanSkip 2) B ScanSk

C ip
CA B C A
BC

Thoa BackScan(Semi, A).

Xeét CC:2
Thuc hién BackScan:
Bang 2.46 BackScan cua CC
FI LF, Semi, LF, FI[C] Semi,
CAAB | C(dau tién) d-> C(thtr 2) C AAB
C ScanSkip
CABC C(thtr 2) C AB

Thoa BackScan(Semi, A, Semi, B).
Két thiic.
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Nhu vay ta xuat dugc FCS = {AA:2, ABB:2, ABC:4, CA: 3, CABC:2, CB:3}.

G

Hinh 2.10 Tap cac chudi dong sau khi sir dung Bide

Nhu ta thiy:

ABC la mau cha cia A, AB, AC, B, BC, C.
ABB 1a mau cha cta BB.

CABC 1a miu cha cua CC, CAB, CAC, CBC.

Rang bugc cia thuat toan

BackScan phay i-th tir 1 dén muc dit liéu nao cua tién t6 ma :cét ca chudi trong
CSDL chiéu da c6 chung Semi thi sé dung khong can tim tiép vi da thoéa diéu
kién BackScan.

BackScan dung dé phat hién chudi khong dong, vi vy néu thoa BackScan thi
khong can tim ti€ép chudi d6 ma s€ chuyén nhanh ke tiép.

BEI chay i-th tur 1 dén muc dit liéu nao cua gién t m;l tat ca chudi trong CSDL
chiéu da co chung Max thi s€ dung, khong can tim tiép vi BEI > 0, tip tuc thuc
hién LFI, khong can tim FEI vi BEI + FEI > 0 va chuoi d6 1a chudi khong
dong.

Chi chay FEI khi BEI = 0 va khi phat hién FEI > 0 thi dimg khéng can tim
tiep.

Check ScanSkip cho BackScan va BEI.

T4t ca CSDL chiéu cua cac tién t6~nén duogc xay dung bé'mg chiéu gia (tro dé;n
vi tri cua tién to6 ung voi ting chudi, vay mot CSDL chiéu thay vi luu 4 chuoi
thi s¢€ Iuu 4 trd).

Chi can thay FI (hodc LI) = @ thi tit ca i-th ciia Semi (hodic Max) déu la @.
Trén thuc te, diéu kién nay duong nhu 1a bat kha thi, vi mot tién t6 c6 CSDL

45



DATHOC
V)) HOA SEN

Khoa Luan Tt Nghiép KHOA KH&CN

chiéu thi s& c6 FI, va da c6 FI thi chic cl}én c6 LL Véi truong hop céc~chu,5i

don gian it 1ap, LI chinh la FI vi LT chi xuat hién mét lan va khéng lap, dan dén

BackScan va BEI giong nhau nén bi thtra.

e Trong qua trinh BackScan va BEI déu dung CSDL chjéu nhung cac chuéj thi 1a
chuoi CSDL ban dau, vi vay gid tri NULL van tinh dé dung CSDL ban dau, chi
co O 1a bo qua.

e V6i cac tién to chiéu dai-1 thi v6i (Semi, Max) i= 1 va véi (LF, LL) i =n.

e Trong qua trinh BackScan:

1. Khi timrcéc i-th LF, Semi thi cac i-thrd(f)c lap v6i nhau nén ta co thé chay i-
th LF dén i-th Semi roi (i+1)-th LF dén (i+1)-th Semi hodc chay hét i-th LF
ro1 chay hét i-th Semi déu duoc (chay lan lugt hodc song song déu dugc).

2. Khi tim FL, ta phai lam lan luot: FI cta chudi the l’lhét, trong CSDLC (su
dung chuoi CSDL goc tuong ung), i-th LF, i-th Semi; dén FI cta chuoi thir
hai.... Khong thé 1am hét FI roi mai tim i-th LF, i-th Semi. Pay 1a trng dung
cua ScanSkip, néu xuat hién O tai i-th Semi cua FI nao thi dung ngay,
khong can tim FI ké ti€p.

Tuong tu cho BEI( voi LI, i-th LL, Max).

2.8. Khai thac dir liéu trong MSSQL Analysis Services

Céc phién ban ma1 day khoang tor nam 2005 trd lai cua b cong cu Visual Studio va
MSSQL do Microsoft phat trién hd tro khai thac dit liu rdt manh. Cac thuit toan
trong Analysis Services hau hét déu dung co ché ciia thuat toan nén tang, kinh dién rai
déu trong nhitng chirc ning cta khai thac dir liéu. Vi du nhu vé linh vuc lién quan dén
khoa ludn ctia nhém, Analysis Services c6 co ché thudt toan Apriori trong Microsoft
Association Rule, co ché du bao ARIMA trong Microsoft Time Series. Bén canh d6
thi Microsoft con diéu chinh vé k¥ thuat khai thac, cach luu trir dé t6i uu thuat toan va
cho phép nguoi ding cé thé tich hop thuat toan bat ky vao Analysis Services dé su
dung va so sanh hiéu nang. Uu diém cia dleu nay la néu ta ty xay dung thuat toan s¢
can nhiéu kién thirc va mat nhiéu thoi gian vé cach luu trit cau trac dit lidu va khai bao
thé nao cho hop 1y, tdi wu hoa co ché, phan phdi tai nguyén may tinh, két néi CSDL...
trong khi Analysis Services dd cung cip sin nhitng diéu d6 boi d6i ngii thiét ké cua
Microsoft, ta chi can 1ap trinh phﬁn 161 thuat toan dé khai thac dir liéu va cho ra tri
thirc. Ttr phan nay tré di, tu liéu nhom trinh bay dua trén cac phién ban Visual Studio
va MSSQL Server Management Studio 2005, 2008. Ngon ngir st dung la C#.

2.8.1. Mo ta cac thuat toan trong Analysis Services [6]

Microsoft Naive Bayes

bay la thuat toan c6 chirc nang phan loai. Thuét toan Bayes dugc gidi thiéu vao
khoang thé ky 18, duoc xem 1a nén tang ciia cac thuat toan sau d6 dugc ing dung vao
khai thac dir liéu. Tuy nhién, hién nay da cé nhiéu thut toAn méi ra doi va tinh vi hon
nhu 1a Decision Tree va Neural Network. Mac du vay, dac trung cua thuét todn nay la
dé dang tim duoc mbi quan hé giita cac thudc tinh v6i nhau nhanh hon cac phuong
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phap khac. Thuat toan nay cling dugc dung dé tinh xac suat va du doan.Vi du hinh
2.11 1a mdt trong céac két qua da khai thac duogc.

attribukes Walues Favors Republican T Fawors Democrat
Class Action Fairness Act

Fed Up Higher Education Technical ...
Fed Up Higher Education Technical ...
Class Action Fairness Act

Help Efficient Accessible Low Cosk Ti...
Help Efficiznt Accessible Low Cosk Ti...

Premanent Death Tax Repeal Ack

Pension Securiby Ack

| Ff R | = | (B aaE | 2

Premanent Death Tax Repeal Act
Hinh 2.11 Tri thirc tim duoc ctia Microsoft Naive Bayes

Attributes 13 cac thudc tinh (cac dbi twong bo phiéu), Values 1a phiéu chong hay
thuan, Republican: cong hoa, Democrat: dan chu.

Dir liu dau vao 1a s6 luong phiéu bau cia mdi ddi tuong va gia tri phiéu bau
(Yes/No).

DEATH TAX HOMELAND HELP CHILD
SECURITY AMERICAVOTE ABDUCTION
D R D R D R D R D R
Yea 41 214 87 211 184 172 178 210 211 223
Nay 166 4 114 6 11 36 23 1
Yea 20% 98% 43% 97% 94% 83% 89% 99.5% 49% 51%
Nay 80% 2% 57% 3% 6% 17% 11% 0.5%

Hinh 2.12 Dix liéu dau vao cua Microsoft Naive Bayes
(D: dan chu, R: cong hoa, Yea: thuan (Yes), Nay: chéng (No)).

Bayes khong ap dung dugc cho céc dir liéu mang tinh lién tuc va cac 16p riéng biét
khong tuyén tinh, truong hgp nay Decision Tree va Neural Network gidi quyét tot.

Microsoft Decision Trees

C6 chire nang phan loai va két hop véi hdi quy, dic biét 1a tir moét mo hinh dit liéu co
thé tao nhiéu cay dé phan tich két hop. Muc dich cua thuit toan 1a gitp dwa ra quyét
dinh cho van dé bﬁng cach phan tich cac truong hop. Vi du: ta c6 cho mdt ngudi ban
muon sd tién 16n hay khong? Cac truong hop cia anh ta cin xem xét 1a: dang hoc dai
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hoc (?), nha nghéo (dau hiéu xau), di xe tay ga (dau hiéu tot), ban than (tét), hoc binh
thuong (?)... Mot vi du khac cua rap chiéu phim: di liéu dau vao vé6i dong 1a cac ID
khach hang, thudc tinh 13 gi6i tinh, tinh trang hon nhan va dit liéu cac phim chon dé
chiéu, dir liéu dau ra 13 cac phim duoc chon chiéu tiép theo dé phu hop véi da sb
khach hang hién tai cia minh. Qua trinh khai thac 1a tur dor licu dau véo sé thyc hién
cac truy van DMX (ngén ngir truy van hd trg cho cac thudt toan khai thac dir liéu) dé
phan tich, cubi cung la phan tich két hop gitra cac truong hop do va cho ra danh sach
cac phim nén chiéu. Luc truy van c6 thé phan tich két hop ¢ dudi dang bang truyén
thng hodc & dang cay dugc thé hién ¢ hinh 2.13 va 2.14 cho thiy thuit toan c6 goc
nhin thoang.

i T{ee|Dependen v Net\mrk|

[_. @aa BlE k@ (o) [ Show long name

All Links /

Air Force One

Il
L)

Monty Python and the Holy Grail

Princess Bride, The

Young Frankenstein
v
Monty Python’s the Meaning of Life

Hinh 2.13 Tab Dependency Network cua Microsoft Decision Trees

A Few Good Men
A Beautiful Mind

| Stangate Terminalor

e
| Star l.l'.."l.r:-.
I
{ Termimator FrImin: - Mo Star Wars
| — . ) | : | |
e P ; e i
Mo Star Trak

| Madrix Mo Makri Slar Trak

I I ( —

|

Hinh 2.14 Hinh minh hoa xtr ly phan tich két hop ciia Microsoft Decision Trees
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Va két qua, ta thay duoc cac phim nén chiéu cho mdi khach thé hién ¢ hinh 2.15.

CUSTOMERID RECOMMENDATION

101 Terminator 2: Judgment Day

Shawshank Redemption, The

A Beautiful Mind

Matrix, The

Saving Private Ryan

Hinh 2.15 Tri thac tim duoc cuaa Microsoft Decision Trees
C6 thé xem cac phim nén chiéu cho da sb khach bang c4u truy vin don gian.

Microsoft Clustering

Dung k¥ thuat Expectation Maximum (k§ thuat mém, c6 thé thay déi?céc tham §6 lién
quan) hoac Distance-based (K-mean) (k¥ thuat cung, kho thay doi tham so), tly
truong hop s€ chon k¥ thuat thich hop.

Muc dich 1a tir khéi dir liéu, phan dir li€u vao cung nhém cé tinh chat tuong tu nhau,
mdi nhom dit liu co tinh chat khac biét nhau. Tir két qua thu dugc ta c6 thé nhin thiy
duoc nhitng thong tin quan trong ma lac chua gom khong thay, tir d6 dé ra chién luoc
m&i giup cho cong viéc ctia minh tét hon.

Vi du: dit liéu luu trix caa cac cong ty da qudc gia hay luu ¢ dang timg khu vuc va bao
cao theo tung quy, quy nay tai vung nay ban dugc bao nhiéu, vung kia ban dugc bao
nhiéu, quy sau ban dugc bao nhiéu...

—-_\_|____.-'"--—
6———"‘——;-'"-‘1_

S-M
:
| Northeast |

? —
I _
§

0

o1 02 03 04 01 02 O3 04 O1 02 03 04 O 02 O3 04

Hinh 2.16 M& hinh minh hoa dit liéu dau vao caa Microsoft Clustering
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Nhin vao so dd trén, ta thay dugc 1a két qua kinh doanh c6 chiéu hudng 15i (tai bon
khu vire déu ting), tuy nhién khé tim ra chién lugc dé ting tiép doanh thu. Lay dit liéu
ding v& moé hinh trén lam dir liéu dau vao cua Clustering. Thuat toan s& khai thac va
cho ra cac huéng nhin khéac gitip ta c6 nhiéu thong tin hon dé co thé dé ra chién luoc.
Vi du nhu sau, khi khai thac ta gom nhom thong tin theo hudng khac la loai khach
hang mua. Két qua thu duoc thé hién ¢ hinh 2.17 hoan toan khac so v6i hudng nhin
theo khu vuc.

8-
7 — —1
- m— e
64— —_.-.-_...-""'J -
Frequent
8 Viewers
]\_-_\_‘h\--‘_
sl ———
— Single —
T —  Moviegoars | - -—
3l ___—
| Family Buyers
:
':l-r T T L L] 13 T T L L] 13 T T L L] 1
01 02 Q3 04 01 Q2 03 Q4 o1 Q2 03 04 o1 o2 O3 04

Hinh 2.17 Tri thac tim duoc cua Microsoft Clustering

Luc nay nhin vao ta thay rd (du doanh thu tat ca ving déu ting) nhung trong d6, nhdm
“Family Buyers” va “Single Moviegoers” giam. Tir d6 viéc dé ra chién luoc ting
doanh thu dé dang hon: lam thé ndo ting tiéu thu cta hai nhom khach hang d6? Sao
ho lai khong mua, co khuyén mii dic biét cho nhom do dé kéo khach hang lai hay
khong?

Microsoft Sequence Clustering

Dung k¥ thuat “Probabilistic Clustering” va két hop phan tich chudi. Muc dich chinh
cling 1a gom nhém céc truong hop twong ty nhau va dung ky thuat Markov Chain
Model. Thuat toan nay dugc ap dung cho phép khai thac hanh vi ctia nguoi luét web,
chang han trén web thuong mai ban hang, phan tich cac Web-Click ctia nguoi dung,
thiy duoc nhom nay dang & thé ndo, nhém kia dang & thé nao cua trang web, sach va
tap chi hay dung cu thé thao... Dé phan tich Web-Click thi cach x4u chudi 1a c6 hiéu
qua nhat. Sau d6 két qua khai thac duoc ciing phuc vu twong tu nhu Microsoft
Clustering. Thuat toan nay co thé dung khai thac dir li¢u dong, dir li¢u sinh hoc.
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Microsoft Association Rule

Dung luit két hop, day 1a thuat toan dugc dung phd bién nhat. Thuit toan nay khong
khai thac dugc dir li€u lién tuc.

Qua trinh khai thac c6 hai buoc:

e Tim cac bo dit liéu pho bién str dung thuat toan Apriori voi ba ngudng gia trj 1a
do pho bién, do tin cay, d0 quan trong.
e Phat sinh luat.

Microsoft Linear Regression

Phén 156i duoc thiét ké chung véi phuong phap héi quy va Microsoft Decision Trees.
C6 thé no6i Microsoft Decision Trees bao gdm luén thudt toan ndy, tuy nhién thuat
toan dugc dit trong danh sach cac thuat toan dé gitp cho nhitng nguoi ding mudn
thuc hién phan tich hdi quy tuyén tinh don gian ma khong can dung dén Decision
Tree.

Microsoft Neural Network va Microsoft Logistic Regression

Microsoft Logistic Regression c6 phan 16i dwoc cai dit gibng vai Microsoft Neural
Network, dung k¥ thuat hoi quy dé khai thac dit liéu, ca hai dau dit liéu vao va ra déu
101 rac, tuy nhién don gian hon Microsoft Neural Network vi khong c6 16p “Hidden
Layer”. Lop nay chuyén doi dir liéu dau vao dé tao ra dir liéu dau vao mai va két ndi
v6i dit liéu dau ra, ap dung cho cac truong hop cip hai dé du doan mdi quan hé giira
cac su kién. Vi vay Microsoft Logistic Regression chi du doan mbi quan hé & cép mot
va la mot truong hop ciia Microsoft Neural Network. Thuat toan nay duoc ding dé mo
hinh va du doan xé4c suit x4y ra cua cac sy kién dya vao dir li¢u dau vao.

Microsoft Neural Network duoc ap dung dé tim cac mau khong tuyén tinh phirc tap
hon ma cé thé Microsoft Logistic Regression hay Microsoft Decision Trees khong
phat hi¢n ra nén phuc tap va chay chdm hon céac thuat toan trong chirc nang phan loai
va hoi quy ctia Microsoft. Pugc ap dung khi két qua khai thac cua Microsoft Decision
Trees, Microsoft Naive Bayes, Microsoft Regression duoc danh gia khong chat luong.
Pbi véi cac truong hop don gian ta c6 thé dung chung ma khong can dung Microsoft
Neural Network.
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Vi dy: ding Microsoft Neural Network khai thac truong hop don gian ra két qua ciing
tuong tu Microsoft Naive Bayes ¢ hinh 2.18.

Atkribute Values Fawars Cwn % Fawors Rent
Age | 35,003 - 54,513 |

age 20,000 - 28,252 [ ——]
Marital Staktus Mevver Married [T
Education Lewel Trade School ]
Marital Stakus Drivarced |
Education Lewel Grade School [ e—
Marital Status Married I ——

Education Lewvel High School [ |
Marital Skatus Separated ||
Education Lewvel Post-Doc E—]

age 33.127 - 38,003 =

Gender Female [ —

Education Lewel Associate's Degree [ ]
Education Level Some College |

Age 25.252 - 33.127 [ |

Education Lewel Master's Degree 2]

Marital Status Cikher | |

Hinh 2.18 Tri thuc tim duoc cua Microsoft Neural Network

Viewer thé hién muc lién quan gitra cac thudc tinh v41 nhau (do tudi, trang thai hon
nhan, trinh d9... voi sé thich 1a s& hitu nha hay thué mudn nha).

Text Mining

Pay khong phai 1a thuat toan nam trong danh sach. Tuy nhién, ta c6 thé khai thac dir
liéu dang text biang cach dung SQL Server Intergration Services (SSIS) chuyén dit liéu
khéng cau tric thanh co cau tric. Sau d6 co thé dung cac k¥ thuit khai thac trén dir
liéu da chuyén d6i do.

Microsoft Time Series

Str dung dir liéu chudi twong tu Microsoft Sequence Clustering.

Muc dich cua thuat toan la tao mo hinh va du béo, thuat toan nay sir dung két hop hai
thut toan khai thac 1a Auto Regression va ARIMA (hé phuong phap Box Jenkins) dé
du doan c6 dd chinh x4c nhéat. Bén canh do, thuit toan con st dung k¥ thuat Fast
Fourier Transform ctia huéng tim mau c6 tinh chu ky dé tim cac mau tai dién theo chu
ky. Vay Microsoft Time Series la su két hop gitra hudng phan tich xu huéng va huong
tim mau chu ky cua cac phuong phap khai thac dir liéu chudi thoi gian. bé ap dung
Microsoft Time Series, can dung cdu trac OLAP cho dit liéu déu vao dé khai thac co
hi¢u qua. Microsoft Time Series khong ap dung céac k¥ thudt cia SPAM.

Véi Office 2007 (Excel, Visio)

Microsoft cung cap Data Mining Add-Ins Tools mién phi. Tuy nhién, céng cu nay chi
hd tro tot dbi voi ngudi dung khong chuyén nhu nha phan tich tai chinh hay khéch
hang binh thudng vi giao dién don gidn, than thién. V&i kha nang cho phép thém thuat
toan tich hop cua BI Dev Studio gitip cac nha nghién ctru hay 14p trinh vién c6 thé tu
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do thiét ké thuat toan ctia minh mot cach toan dién, khai thac tot hon cac chirc ning hd
tro cua SQL Analysis Services.

2.8.2. Ciu hinh thuat toan tich hep vao MSSQL Analysis

Services [1]

Yéu cau

e B¢ Visual Studio (VS) va MSSQL c6 chic nang Data Mining Analysis
Services. Diéu nay c6 thé kiém tra trong lic cai dat san phim. Néu VS khong
c6 chic ning niy ciing c6 thé dung SQL Server Business Intelligence
Development Studio (BI Dev Studio) dé thay thé.

e Go6i Data Mining Managed Plug-in API dugc cung cip bai Microsoft tai lién

két

http://download.microsoft.com/download/f/7/4/f74cbdb1-87e2-4794-9186-

e3ad6bd54b41/DMMadPluglnAPl.msi.

Thuc hién

e Cai dat DMMgdPlugInAPI.msi sau khi tai vé tai lién két trén.

File nay chura tat c4 cac huong dan, géi ma nguon, ké ca dir li¢u dé kiém thir cho viéc
cau hinh va trién khai thuat toan tich hop.

e Mo project DMPluginWrapper va lan luot build trong Debug va Release dé co

file .DLL.

Pé tich hop dugc thuat toan vao Analysis Services (AS) can ¢6 mot bd phan trung
gian lam nhiém vu giao ti€p gita AS va thuit toan. BO phin nay chinh la

DMPluginWrapper va dugc xem la “Primary Interop Assembly”,

dugc biéu dién nhu hinh 3.9.

AS Server

DMPluginWrapper

co ché hoat dong

Managed
algorithm

COM function call

A 4

COM function results

plug-in

Wrap parameters in managed
types then call managed
method

»
»

Wrap result in unmanaged
types then return results to
server

P
<

A

Hinh 2.19 Tuong tac gitra AS Server va thuat toan tich hop

Kién trac cua thuat toan tich hop dugc goi la COM (Compatible Language), cac thanh
phan can thi€t cua kién truc nay ciing dugc cai dat trong DMPluginWrapper dé tuong
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tac voi thudt toan tich hop. AS Server khi dugc khoi dong s€ su dung COM dé cap
nhat thong tin vé thuat toan tich hop thong qua DMPluginWrapper. COM la mot hop
den dugc Microsoft cung cip nim trong DMPluginwrapper.DLL ma ta c6 dugc bang
cach build project DMPIluginwrapper.

e Dbam bao trong thu muc “C:\Program Files\Microsoft = SQL
Server\90\SDK\Include” ¢6 chua file “oledbdm.h”. Néu SQL Server dugc cai
trong thu muc khac thi cin sira lai project va sira dudng din “include” dén
ding thu myc c6 chura file.

e Xac dinh duong din cua file “gacutil.exe” trong may. C6 thé tham khao cac
duong dan sau:

“C:\Program Files\Microsoft SDKs\Windows\v6.0A\bin\gacutil.exe”  (hoac)
“C:\Program Files\Microsoft Visual Studio 8\SDK\v2.0\Bin\gacutil.exe”

GAC Ultility (Global Assembly Cache) 1a noi cdp nhat thong tin cua
DMPIluginWrapper (COM interop assembly) trén may.

e Thuc hién t{én CMD lan lugt cho ca Debug va Release dé tién hanh cap nhat
Assembly bang cac cau 1énh sau:

cd\
cd <thu_muc\dmpluginwrapper\bin\Debug(hodc Release)>
"C:\Program Files\Microsoft SDKs\Windows\v6.0A\bin\gacutil.exe" /u DMPluginWrapper
"C:\Program Files\Microsoft SDKs\Windows\v6.0A\bin\gacutil.exe" /if
DMPIluginWrapper.DLL

e Mo project Shell. Project nay chinh la khung cua thuat toan tich hop.

e Tao Key méi cho project Shell bang céach click phai chon “Properties/Signing”.

shell

Application
Build

Build Events
Debug
Resources
Services
Settings
Reference Paths
Signing

Code Analysis
Sign the assembly
Choose a strong name key file:

<Browse...>

Hinh 2.20 Tao Key cho khung Shell
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e Tai “Choose a strong name Key file” chon “New” va nhap tén vao (co thé nhap
mat khau). Vi du Key c6 tén la Shell, sau khi nhan “OK” s€ tao ra file
Shell.snk.

e Thém DMPluginWrapper vao project bing cach vao “File\Add Existing
Project”. Chon thu muc da build DMPluginWrapper va chon file
“DMPIluginWrapper.vcproj”.

e Thém Reference cua project bang cach click phai vao “Project\Add reference”.
Click tab Projects va chon DMPluginWrapper.

e Xac dinh dudng dan cua file “RegAsm.exe” trong mdy. C6 thé tham khao
duong dan sau:

“C:\WINDOWS\Microsoft. NET\Framework\v2.0.50727\RegAsm.exe”

Pay 1a file ding ky Assembly v4i AS Server dé AS Server sau khi khoi dong sé cap
nhat Assembly.

e Chon Properties cua project Shell, tab Build Events. Copy vao phan Post-Build
(run on success build) cac cau 1énh:

"C:\WINDOWS\Microsoft. NET\Framework\v2.0.50727\RegAsm.exe" $(TargetPath)
"C:\Program Files\Microsoft SDKs\Windows\v6.0A\bin\gacutil.exe" /u $(TargetName)
"C:\Program Files\Microsoft SDKs\Windows\v6.0A\bin\gacutil.exe" /if $(TargetPath)

“/u”: x6a phién ban hién tai ciia Assembly.
“/if”: cai dat lap tirc phién ban Assembly sau khi thyc hién build thanh cong.

e Lan luot build trong Debug va Release ctia project Shell dé co file .DLL.

Luuy

e Néu build Shell khong thanh cong, x6a phan Post-Build va thyc hién build lai
Shell. Sau do6 thuc hi¢n trén CMD lan lugt cd Debug va Release cac cau I¢nh
sau:

cd\

cd <thu_muc\Shell\bin\Debug(hoac Release)>

"C:\WINDOWS\Microsoft. NET\Framework\v2.0.50727\RegAsm.exe" Shell.DLL
"C:\Program Files\Microsoft SDKs\Windows\v6.0A\bin\gacutil.exe" /u Shell
"C:\Program Files\Microsoft SDKs\Windows\v6.0A\bin\gacutil.exe" /if Shell.DLL

e Néu sau khi x6a Post-Build nhung build Shell van khong thanh cong thi can
1am lai Shell dugc huéng dan trong tai liéu “A Tutorial for Contructing a
Managed Plug-In Algorithm” (2006) tai phan tai liéu tham khao hodc sir dung
file Shell duoc nhom cung cp tai phu luc C.

e Mot sb 16i thuong gip:

= Build Release cia Shell thanh céng nhung tiép d6 build Debug bi 13i.

= Ldi “Can’t locate input assembly” thuong gip ¢ Win XP khi build Shell.

= Ldi “Administrator permission” thuong gip & Win Seven khi build
project va chay CMD, vi vdy can chay CMD va VS & ché do “Run as
Administrator”.
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e Khi build thanh cong, budc tiép theo 1a ding ky thuat toan véi Analysis
Services. Co 2 cach:
= Cach 1: st dung cdu truy vin XMLA dé thém thong tin thuat toan tich
hop vao file “msmdsrv.ini”.

+ Mo SQL Server Management Studio.

+ Connect voi Server type “Analysis Services” va chon Server name
(Instance) muon dang ky thuat toan tich hop.

+ Tao truy vin XMLA bang cach vao “File\New\Analysis Services
XMLA Query”.

+ Copy nhitng cau XMLA sau day vao va thyc thi:

1. <l--

2. Template for registering a plug-in algorithm

3.  Replace MyPluginAlgorithm with the ServiceName of your algorithm

4. Replace 00000000-0000-0000-0000-000000000000 with the Guid of your Algorithm
5. After deploying, you will need to restart the server to load the plug-in

6. -->

7. <Alter

8 AllowCreate="true"

9 ObjectExpansion="0ObjectProperties"

10.  xmlins="http://schemas.microsoft.com/analysisservices/2003/engine">
11. <Object />

12. <ObjectDefinition>

13.  <Server
14. xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
15. xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

16.  <Name>.</Name>
17.  <ServerProperties>

18. <ServerProperty>

19. <!-- Replace MyPluginAlgorithm in the next line
20. with the ServiceName of your algorithm -->
21.

<Name>DataMining\Algorithms\MyCompany_Managed_Plugin_Algorithm\Enabled</N
ame>

22. <Value>true</Value>

23. </ServerProperty>

24, <ServerProperty>

25. <I-- Replace MyPluginAlgorithm in the next line
26. with the ServiceName of your algorithm -->
27.

<Name>DataMining\Algorithms\MyCompany_Managed_Plugin_Algorithm\CLSID</Na
me>

56



DATHOC
V)) HOA SEN

Khoa Luan Tt Nghiép KHOA KH&CN
28. <I-- Specify your algorithm GUID in the next line -->
29. <Value>44503EAB-570E-4b25-A9F4-043949A7D78E</Value>

30. </ServerProperty>
31.  </ServerProperties>
32.  </Server>

33. </ObjectDefinition>
34. </Alter>

Chu ¥ tén thuit toan (dong 27) va s GUID (dong 29) phai khép voi thong tin trong
Metadata.cs ctuia Shell, khi dang ky thuat toan khac nén tao tén va s6 GUID mdi. Co
thé tao GUID trong VS bang cach vao “Tools\Create GUID”.

Cau truy van XMLA ndy s& cap nhat thém tén va s6 GUID cua thuat toan tich hop,
sau d6 kich hoat thuat toan trong Instance tuong ing dé Analysis Services c6 thé thay

khi khéi dong.
= Cach 2: Stra tryuc tiép.
+ Tim file “msmdsrv.ini” trong may. C6 thé tham khao dudng dan:

“C:\Program Files\Microsoft SQL Server\MSAS10.MSSQLSERVER\OLAP\Config”
Moi Instance déu co chira Analysis Services va mot file “msmdsrv.ini” tuong Ung.
Khi dang ky file nao thi thuat toan s€ xuat hién trong Instance do.

+ Mo file “msmdsrv.ini” tim dén thé <Algorithms> va copy vao doan
sau.

<MyCompany_Managed_Plugin_Algorithm>
<Enabled>1</Enabled>
<CLSID>44503EAB-570E-4b25-A9F4-043949A7D78E</CLSID>
</MyCompany_Managed_Plugin_Algorithm>

+ Sau khi Stop va Start Services thi file “msmdsrv.ini” s€ dugc
Analysis Services cap nhat.

+ Néu dung Win Seven bi 15i “Access denied” thi ¢ thé copy file ra
noi khéc, stra va copy de vao file cii.

+ Khoi dong lai Analysis Services trong Services.msc.
Kiém thir
Mo BI Dev Studio, hoac VS:
e Chon “File\New\Project”.
e Tai Project Types, click “Business Intelligence Projects”.

e Tai Templates, click “Analysis Services Project”. Pat tén project sau do click
GCOK,’.

e Sau do click phai project chon “Properties/Deployment” thay Server name
bang Server name cua Instance da dang ky thuat toan.
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Ex_Aprion Property Pages

Configuration: [Active(DEI.relopmentj

v] NSA

(e |

[ Configuration Manager... ]

Configuration Properties & Options
Build Processing Option Default
Debugging Transactional Deployment False
Deployment Deployment Mode Deploy Changes Only
= Target
Database Ex_Apriori
Server

The Analysis Services instance to which the project will be deployed.

[ K ] ’ Cancel Apply

Hinh 2.21 Chon Server Name

e Thuc hién két ndi tao Data Source ¢én CSDL

Tai Solution Explorer, click phai vao Data Sources, va chon “New Data
Source”.

Trang dau, click Next.
Tai trang Select how to define the connection, click “New”.

Trong hop thoai Connection Manager, chon loai CSDL can dung. Vi du
nhu “Microsoft Jet 4.0 OLEDB Provider” cho dit liéu Access va “SQL
Server Native Client 10.0” cho dir li¢u SQL Server, sau do click “OK”.
Chon dir liéu va loai két ndi. Néu CSDL khong dat mat khau thi chon
“Use the Service Account”.

Click Next, sau do click Finish.

e Tao Data Source View

Tai Solution Explorer, click phai vao Data Source Views va chon “New
Data Source View”.

Trang dau, click “Next”. Tai trang Select Data Source, click “Next” tiép.

Tai trang Select Tables and Views, click nut “>” dé chon bang, va click
“Next”. Trang ti€p theo, click “Finish”.
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= Tao Data Structure va Data Model
= Tai Solution Explorer, click phai vao Mining Structures, va chon “New
Mining Structure”.
» Trang dau click “Next”. Tai trang Definition Method click “Next”.

= Tai trang “Select the Data Mining Technique” néu da dang ky thanh
cong thi trong danh s&ch sé hién tén thuat toan.

Data Mining Wizard

Create the Data Mining Structure
I Specify if mining model should be created and select the most applicable technique.

@ Create mining structure with a mining model

Which data mining technique do you want to use?

‘ Microsoft Association Rules - I

Microsoft Association Rules
= Microsoft Clustering
Microsoft Decision Trees
Microsoft Linear Regression
De: Microsoft Logistic Regression
Microsoft Maive Bayes
Th Microsoft Neural Network
tot Microsoft Sequence Clustering
ott Microsoft Time Series

Store Algorithm I

< Back | l Mext = Finish ==

Hinh 2.22 Thuat toan tich hop duoc thé hién trong danh sach

= Click “Next”.

= Trang ké tiép, Chon Data Source View va click “Next”.
= Trang ké tiép, chon Case va/hoic Nest.

= Trang tiép theo, chon Key, Input, Predict. Click “Next”.
= Trang tiép theo, click “Next”.
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Dbat tén cho Mining Structure va Mining Model va click “Finish”.
Deploy project bang cach nhan F5 hay chon sang Tab Viewer.
Dung Microsoft Generic Content Tree Viewer (default).

Trong lac khai thac, thuat toan co thé phat sinh 16i khong thé dang nhap
CSDL chtra dit liéu d3 chon. Can xem User thuit toan sit dung la gi va
mo MSSQL, click phai CSDL c¢c6 d&tr liéu d6, chon
“Properties\Files\Owner\Browse” va chon User twong ung. Vi du:
Network Service.

Néu tén thudt toan khong xuét hién, c6 thé 13 do Analysis Services dang chay khi
build project Shell.

LGc nay ta can:

Save project va dong chuong trinh.
Stop Analysis Services va build lai project Shell (c4 Post-Build hodac CMD).
Start Analysis Services, m¢ BI Dev Studio hodc VS va mo lai project dé kiém

2.8.3. Co ché hoat dong ciaa thuat toan tich hop [6]

Phén 2.8.2 d4 phan nao mo ta co ché twong tac gitta Analysis Server va thudt toan tich
hop thong qua COM (DMPluginWrapper). So do 2.23 thé hién rong hon vé mdi twong
quan giita cac thanh phan trong tinh ning khai thac dir liéu cia SQL Server
Management Studio.
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Engine
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Algorithm
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nt Studia

(Wizards, Designers, Yiewers)

-

S0L Managemeant Studio

(Secunty, Quening, Browsing)

Custorm Data Mining Application

=

Hinh 2.23 Cac thanh phan khai thac dir liéu caa SQL Server

Algogithm Manager: quan 1y viéc dang ky va hiy dang ky dang ton tai ctia cac thuét

toan.

DMX (Data Mining Extensions) 1a mot ngon ngit truy van dung dé khai thac dir liéu
trong Microsoft SQL Server Analysis Services. DMX c6 thé dung d¢€ tao cau tric cua
cac mo hinh khai thac dir liéu méi, quan Iy mo hinh va du dodn két qua ma mo hinh

mang lai.

Ngoai vi¢c tuong tac voi AS Server dé duoc kich hoat va st dung, toan bd co ché xu
ly dir li¢u va thé hién tri thirc cua thudt toan tich hop con thong qua mét bd phién dich
duoc goi 1a Parser. Hinh 2.24 the hién chi tiét co ché xu ly dit li€u cua Parser.
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UserReques DM Plug-In Algorithm Data Flow

Server configuration
2.00, 3.00, 4.00, 5.00, 6.00 1.02 Process algorith Server information
Process request configuration Startup
Parser/DMX Manager
3.01 Dispatch 2.01 Dispatch 1.03 Initialize active 4.01 Dispatch 5,01 Dispatch 6,01 Dispatch
madel creation metadata native and plug-in processing prediction model content
raquest requast algorithms raguest uery regjuest

31.02 Request new
algorithm instance’

2.02 Fetch interface
IDMAlgorithmMetadata

Algorithm
2.03 Retumn Manager
cached interface

Fetoh model
content

.05 Return new algorithm
instance

4.04 For each case, 6.02 Call plug-in

call plug-in 4.02 Call plua-i inteface method
Inteface mathod el IDMAIgorithm::
IDMCaseProcessor: IDMAlgorithm:: GetNavigator
. ProcessCase -
3.04 Return new algorithm 104 Lond acti InsertCases
Instance ’ active 4,03 Retum

plug-in

205Relurn— ppA|gorithm i
and request interface

IDMCaseProcessor
metadata

6.03 Return

o : aohject 5,03 Retum new navigator
fi
2,04 Call methods on or validation + caching predlctllon instance
plug-in inteface resut IDMAIgerithm
IDMAlgerithmMetadata 1.05 Retum Navigation
metadatafactory
interface

3.03 Call
IDMAIgorithmFactory
method to create
new algorithm

Instance

5.02 Call plug-in
inteface method
IDMAIlgorithm:: Predict

Plug-in Algorithm

Hinh 2.24 So d6 dong dix liéu gitra thuat toan tich hop va bo phién dich

Khung thudt toan tich hop c6 ba 16p co ban la: Algorithm.cs, Algorithmnavigator.cs
Metadata.cs.
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e Metadata.cs: ké thira AlgorithmMetadataBase. Day 1a 16p chua cac thdng tin
khai bdo, dinh nghia cua thuét todn nhu: tén, so GUID, mo ta, cac tham so can
dung, kiéu Viewer sur dung, cac ham, chirc nang can sur dung cua Microsoft ho
tro...

e Algorithmnavigator.cs: ké thura AlgorithmNavigationBase. Lép nay xu ly dit
liéu dau ra dé thé hién Ién Microsoft Generic Content Tree Viewer,

e Algorithm.cs: diy 1a phan xi&r 1y chinh cta thuit toan. Gom hai 1ép 1a
MyCaseProcessor ké thira ICaseProcessor va lép Algorithm ké thura
AlgorithmBase. Phan I8i xtr ly cua thuat toan tich hop dugc 1ap trinh trong 16p
Algorithm. TUy theo d6 phuc tap cua thuat todn ma c6 thé tao thém céc 16p moi
bén trong hoic ngodi Algorithm.cs dé xir ly dit liéu.
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3. GIAI QUYET VAN DE
3.1. Trién khai thuat toan tich hop Apriori

Bén canh ba 16p khung cua thuat toan tich hop Algorithm.cs, Algorithmnavigator.cs,
Metadata.cs, nhom tao 16p AprioriAlgo.cs dé cai dit thuat toan Apriori gdm céc thanh
phan chinh 1a chuyén doi thanh dit liéu dang chudi qua ham AddCase, AddItem, khai
thac dir li€u va cho ra tri thirc dugc thuc hién bé'mg InsertCase, findRule. Déng thoi,
cac 16p dung dé luu trit cdu tric dit liéu 1a Rule, Node va Itemset. Chi tiét timg ham
dugc mo ta trong phu luc C.

Budc chon Input Table, Case chinh 1a bang ta can khai thac, dé xac dinh can dua vao
muc dich, vi du: ta c6 bang Customer chira ID va céc thong tin cua khach hang (tén,
gioi tinh, tudi...) va bang Product chta ID Transaction, ID Customer, thong tin san
pham duoc mua (tén, loai, gia...). Ta mudn tim nhirng san phim nao dugc mua cung
v6i nhau, tuy nhién néu chon bang Product 1a Case thi khong dung, vi nhiéu san pham
dugc mua boi ciing mot khach hang, va véi da s6 khach hang s& mua nhitng mit hang
nao cung voi nhau. Vi vy, bang Customer chinh 13 bang can khai thac. Ta chi chon
mot Case duy nhat.

Nest: chtra cac dir liéu chi tié:[ lién quan dén bang Case. S6 luong bang Nest tly Y,
thuong thi ta c6 nhi€éu Nest doi voi CSDL 16n. Véi vi du trén, bang Product chinh 1a
Nest.

Céc truong hop thuong xay ra khi xét cac bang co tham chiéu véi nhau:
e Chi c6 m{t bang: bang nay chinh 1a Case, khong c6 Nest.

e C6 mdt bang chinh, mot hoic nhiéu bang tham chiéu (dang Detail): bang chinh
la Case, cac bang tham chicu la cac Nest, c6 theé khong chon Nest khi khong
can khai thac.

e (C6 nhiéu bang chinh vira dugc tham chiéu, vira tham chiéu bang khéc: ta chi
dugc chon mot bang duy nhét lam Case, Nest van 1a céc bang tham chiéu nhu
trén. Pay 1a truong hop mot bang co thé vira 1a Case vi 13 ddi tuong dé khai
thac, vira 1a Nest vi tham chiéu bang khac.

Can luu y cac khai niém sau:

e Key: mdi bang chi nén c6 mot Key, Key chinh 1a dinh danh cua két qua sau khi
khai thac duoc.

e C(Case Key: thuong thi Case Key la khoa chinh ctia bang.

e Nest Key: 13 tén cua cac dir lidu trong Case cta Nest. Vi vay, néu chon 1a khoa
ngoai thi khong ding. Cu thé Nest Key 1a cot xac dinh tén cta cac thudc tinh
cia mot dong dé ngudi dung hiéu duge. Néu chon Key 1a mot ID hay ma nao
d6 nhu khoa ngoai, ching han mot khach hang c¢6 Customer ID = 5, két qua
khai thac ra dugc <tén_san _phém> clia 5, <s6_luong> clia 5, <loai> clia 5 gy
t6i nghia va d6i voi mot s6 truong hop 1a v6 nghia, trong mot luc s€ gay kho
hiéu néu nguoi dung khong hiéu rd vé Nest Key 12 gi, khong biét khi chon Nest
1a Customer ID thi két qua '5' chinh 1a Customer ID. Néu ta chon Nest Key 1a
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cOt tén san pham, vi du: may tinh, két qua khai thac ra dugc s€ la
<Customer_ID> cua may tinh (nguoi mua), <sb _lugng> cua may tinh, <loai>
ctia may tinh. Day 1a két qua chinh xac ma ta muébn c6 duogc.

e Input: dir li¢u thuat toan s€ dya vao dé khai thac.
e Predict: dir liéu thuat toan sé& khai thac dugc (dau ra).

Ap dung trong luat ket hop thi Input 1a chi xuat hién bén vé trai va Predict 13 chi xuét
hién bén vé phai, néu chon ca hai s& xuét hién ca hai vé. Cang chon nhiéu dit liéu vao
thi thuat toan cang cho ra két qua phirc tap, néu dir liéu c6 qua nhiéu cot s& giy kho
chon vi vdy ma c6 chic ndng Suggest Input (khong dam bao chinh xac 100%), tuy
nhién néu chon it s& c6 thé khong c¢6 luat sinh ra.

Dit liéu lién tuc 1a dit liéu ma thuét toan co thé st dung cac phép toan s6 hoc nhu “+”,
“-“trong qua trinh khai thac. Thuong thi dit li¢u nay ¢ dang sb. Dit lidu roi rac 1a dix
liéu & dang pham tru va khong thé tinh toan, thuét toan s& xem cac dit liéu nhu 1a mét
gia tri chinh xac va khong thay d6i. Dit lidu roi rac thuong & dang chir va ki tu nhu
gidi tinh. Co thé nhan dang loai dit li€u trong tu nhién bﬁng mot s6 cach nhu 1a xac
dinh gia tr1 cia chung. Vi du vé tudi, ta c6 thé ndi mot nguoi 22 tudi, tuy nhién cling
c6 thé néi nguoi d6 22 tudi va 4 thang, vi du khac 1a khi do chiéu dai thi c6 thé thay
ddi theo don vi va dung cu do, vi vay tudi va chiéu dai duge xac dinh 1a dir liéu lién
tuc. V& dir lidu roi rac, vi du: cdu héi tric nghiém co bbn Iya chon, két qua chi nam
trong pham tru 1, 2, 3, hodc 4; hay gia tri ghi nhan s0 14n thi lai cia mot hoc sinh, hoc
sinh c6 thé thi lal 1 1an, 2 1an hodc 3 lan, tat ca cac gia tri nay déu 1a s6 nhung chung
1a dir liéu roi rac va khoang cach giita hai gia tri ké nhau déu bang nhau. Co thé
chuyén dir liéu lién tuc thanh di liéu rdi rac bang mot s6 phuong phép, vi du gom cum
d6 tudi, nhom ngudi ¢ do tudi nhoé hon 18 1a vi thanh nién, 16n hon hoic bang 18 1a
truong thanh... lac nay gia tri so6 duoc chuyén thanh gia tri chit.

Néu ta khén,g chon Case, Nest, Key, Input, Predict va kiéu dit liéu lién tuc hodc roi rac
hop 1y thi két qua thuat toan khai thac ra dugc khong c6 y nghia.

Dir liéu cua nhom thir nghiém c6 122824 dong, s dung dir liéu chung khoan trong
khoan ba nam 1a 2008 dén 2010.

Do két qua dugc Microsoft Generic Content Tree Viewer thé hién qua nhiéu nén
nhom khong thé biéu hién bang hinh anh. Bang cach thuc hién cau 1énh Debug.Assert
(tham s0), thuat todn s€ hi¢n thong bao vé gia tri cia cac tham so6 do.

Luu y 1a cau 1énh Debug.Assert chi ¢6 tac dung trén Window XP.

Hinh 3.1 thé hién gia tri thoi gian khai thac bo dit liéu, két qua khai thac 1a tong s6 bo
dr li€u pho bién va luat cia thuat toan Apriori.

Cha y néu sir dung dir liéu khac dé kiém thi, trudng hop thuat toan cho ra rat nhiéu bo
dir liéu va luat co thé lam Microsoft Generic Content Tree Viewer bi qua tai, thé hién
bang cau théng bao: “XML was time out before it completed”. Tuy nhién ta khong
can dung Viewer dé xem két qua ma s& ding cac cau truy van DMX sau dé xem két
qua trong SQL Server véi Server Type 1a Analysis Services va Database 1a project da
tao:
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SELECT Node_Description, Node_Support, Node_Probability FROM
[tén_Mining_Model]. CONTENT
WHERE Node_Type =7 --Xem bg dir licu

SELECT Node_Description, Node_Probability FROM

[tén_Mining_Model]. CONTENT

WHERE Node_Type =8 --Xem ludt

C6 thé tao Mining Structure, Mining Model bang DMX ma khong can sir dung BI
Dev Studio. Cach nay gitp viéc chon thuat toan khai thac va ngudng gia tri dé dang
hon.

Assertion Failed: Abort=Quit, Retry=Debug, lgnore=Continue

X

| Process Itemset: 00:00:22.7656250

| Process Rule: 00;00:00, 2968750

| Ttemset= 42
| Rule=5

at Apriotidlgo.insertCase(Int32 minSupport, Ink32 minConf, List™ 18 |skIkem)

at algarithm. InsertCasesiPushCaseSet caseaet, MiningParameterCalleckion trainingParams)

at AlgorithmBase. ExportedinsertCases{ [DMContext Services* in_pExeContext, IDMPUshCaseset® in_pCaseSet, UInt32 in_ulMumParameters,
Char®* in_rgParameterhlames, Int32* in_rgParametertaluss)

aport | meby | [ gnore

Hinh 3.1 Két qua khai thac bo dit liéu caa Apriori thé hién boi Debug.Assert

Két qua thuit toan tim duoc 5 ludt tir 42 bo dir liéu phd bién, thoi gian chuyén dir liéu
thanh dau vao thuat toan 1a 1 tiéng 30 phut va thoi gian khai thac bo dir lidu 1a 22
phlt, vay tong thoi gian can thiét dé hoan thanh 1a khoang 1 tiéng 50 phat. Cau hinh
may kiém thtr & Window XP, CPU Core 2 Duo 2.2GHz, RAM 2GB.

3.2. Trién khai thuat toan tich hep Bide

Gidng nhu Apriori, nhém tao 16p BideAlgo.cs chira cac ham chuyén dir lidu dang
chudi, xir Iy va tim luat. Lép luu trit cdu trac CSDLC 1a SDB.cs. Pé c6 thé sir dung ca
hai thuat toan tich hop 1a Apriori va Bide trong mot project, AprioriAlgo va BideAlgo
s& ké thira StoreAlgorithm va duoc goi théng qua 16p trung gian AlgorithmFactory va
Factory bang cdu Iénh Switch (Case). Lop StoreAlgorithm chita cac thanh phan chung
ctia Apriori va Bide nhu dém d6 phd bién cia cac bo dir liéu va tao luat tir nhitng bo
dir liéu phd bién. Kién tric nay duoc nhom tham khao mau thiét ké Factory Method,
tuy nhién do giao dién s dung BI Dev Studio nén khong thé chuyén qua lai gitra hai
thuat todn bang thao tac chon cuia nguoi ding ma phai sira tryc tiép dong Switch
(Case) hodc bién khoi tao thudt toan. Mo ta chi tiét cac 16p va ham duoc trinh bay
trong phu luc C.
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Str dung dir liéu nhu ci, tuy nhién két qua ra duoc khi chay Bide giong nhu cia
Apriori. Dieu nay co thé do so luong dir liéu nhdm chon khdng nhiéu dan den ket qua
dat duoc deu la cac chuoi dong. Thoi gian thuc hién khoang 6 tiéng.

3.3. Ung dung sir dung thuit toan tich hop trong MSSQL
Analysis Services

Pé c6 thé tao dugc ung dung sur dung thuat toan tich hop doc lap voi giao dién BI Dev
Studio, ta can ddy dit liéu dau vao vao thuat toan va lay tri thirc tim duoc thong qua
DMX (Data Mining Extentions). Diéu nay ciing duoc Microsoft cung cip cac goi
APIs dé hd tro.

APl TYPE REFERENCES

ADO Native Microsoft ActiveX Data Objects

ADOMD.NET Managed Microsoft.AnalysisServices.AdomdClient
Server ADOMD.NET Managed Microsoft.AnalysisServices.AdomdServer
AMO Managed Microsoft.AnalysisServices

Microsoft.DataWarehouse.Interfaces

Hinh 3.2 Cac g6i APIs hd tro khai thac dir liéu caa Microsof cung cap

AMO (Analysis Management Objects) la API dung dé quan 1y, thuc hién céc thao tac
nhu két ndi, tao méi va xir Iy Database, Data Source, Data Source View, Mining
Structure, Mining Model.. trong Analysis Services. AMO c¢6 thé sir dung trén cac doi
tuong trong hinh 3.3.
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r
Server

—[ Databases w

-

—L Database j

4 Datasources J
L.

\—{ Datasource ]
p- i

p
—L Datasourceviews j

\—L Datasourceview j

p
l\ System.Data.Dataset j

—L MiningStructures j

Columns

p
L MiningModelCalumn

~

p.

_(

MiningModels ]

4 Roles
A

RN

—E DatabasePermissions J

~
4\ Assemblies

—[ Traces

MiningModel

-
A
\—L Columns j

L MiningModelColumn \I
iy

Hinh 3.3 Cac doi tuong AMO c6 thé thao tac

ADOMD.NET (ActiveX Data Objects Multidimentional for .NET) la APl dugc dung
dé thyc hién cac cau truy vén du doén sau khi thuat toan da khai thac dir liéu. Loai
truy Van nay bao gom truy van don gian nhu xem két qua khai thac duoc dén nhiing
truy van muc cao nham dy doan dua trén cac két qua do.
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ADOMD.NET c¢6 thé st dung trén cac ddi tuong trong hinh 3.4.

AdomdConnection

" ™
— MiningModels |
- J

I o ™
B MiningParameters ,,l

/"l"‘\,

MiningModelColumns :I

N
\—[ MiningColumnValues J

N
MiningContentNodes /I

S

I . ) ™
- MiningAttributes |
L. A

{ MiningStructures j

[ MiningModelColumns ]

{ MiningServices ]
|

[ MiningService )

\—( MiningServiceParameters j

Hinh 3.4 Céc ddi tuong ADOMD.NET c6 thé thao tac

Nhu vay, ta st dung AMO dé day dir liéu dau vao vda ADOMD.NET dé xem két qua
khai thac dugc cta thuat toan. Khoa luan cta nhom chi dimg & mirc luat két hop va
chua thyc hién chirc nang du doén hay tu van dau tu nén chua sir dung phﬁn du doan
cua ADOMD.NET.
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Nhom tao ba 16p chinh la AnalysisService.cs dé sir dung AMO, 16p ASHelp.cs tao két
ndi, truy van két qua biang ADOMD.NET va I6p DBHelp dé két néi dix liéu can khai
thac. M6 ta chi tiét vé cac 16p va ham duogc trinh bay trong phu luc C.

Vi dit liéu van nhu cii, hinh 3.5 thé hién dit liéu diu vao cia nhom st dung dé khai
thac dir liéu.

s Microsoft SQL Server Management Studio

File Edit View Query Project Debug Tools Window Community Help
ANewquey |y Wi 5 B SHIE;

1] | datastock22 v 1 Brecute b v i Ey i iy QJ.Q_] = 2|EE Y =
|~ viewl2:sql - COMPAQ\..\User (52))* - X
[s} Lselect * from tam o ]
g o
:H; 3 Resuits | 3 Messages
E ucTLGiaMo MucTLGieCac  MucTLGaThap MucTLGaDong MucTLMuaBan -
S0 i et Muc1 MucD Muc Muc-2

2 2 [ Muc1 Muc1 Muc1 Muc1 Muc-3

33 Mucl Muc: 1 Muc 1 Muc 1 Muc -2

4 4 Mucd Muc1 Muc-1 Muc1 Mue-1

5 5 Muel Muc1 Muc-1 Muc-1 Muc-2

6§ & M2 Mug-1 Muc 2 Muc 2 Muc-2

77 MucA Muc 0 Muc-1 Muc-1 Muc -1

5 8 Muct Muc2 Muc 1 Muc 1 Muc -2

5 9 Mucl Muc1 Muc D Muc Muc1

010 Mue2 Muc2 Muc D Muc Muc-3

1111 Muel Muc1 Muc D Muc1 Muc-1

1212 Muc- Muc-1 Muc-1 Muc-1 Muc 1

1313 Mucl Muc Muc-1 Muc-1 Muc-2

14 14 Muct Muc1 Muc-1 Muc-1 Muc-2

15 15 Mucl Muc Muc-1 Muc-1 Muc 1

& 16 Muc- Muc 0 Muc-1 Muc-1 Muc1

17 17 Muet Muc1 Muc-2 Muc-1 Muc-2

18 18 Muc-l Muc-1 Muc-1 Muc-1 Muc1

15 19 Muel Muc Muc-1 Muc -1 Mue-1

0 20 Muel Muc 1 Muc-1 Muc-1 Muc -1

2 2 Muel Muc: 1 Muc-1 Muc-1 Muc-3

2 2 Ml Muc Muc D Muc Muc-2

23 23 Much Muc Muc-1 Muc Muc-1

24 2% Muct Muc1 Muc1 Muc1 Muc 1

25 25 Muc Muc 0 MucD Muc0 Muc 2

% 2% Mucl Muc1 Muc-1 Muc-1 Muc-2

2727 Much Muc Muc-1 Muc-1 Muc-3

20 20 M 1 Mua 1 Mun 1 Muns 1 Muse 2

(@ Query executed successfully. | COMPAQ\MSSQLOB (10.0 RTM) | CompachUser (52) | datastock22 | 000006 | 122824 rows

Hinh 3.5 CSDL duoc dung dé khai thac

bay la dir liéu da qua budc tién xu 1y, thuat toan ctia nhom st dung dit liéu roi rac, vi
vay tat ca gia tri cua gia déu chuyén sang chir. Toan bo quy trinh khai thac dir liéu déu
dugc nhom ap dung vao ng dung nay.

Budc 1

Qua trinh lam sach dir liéu dugc thuc hién chung vai tich hop dir liéu khi tai di liéu tu
dong ve tr ba trang web cua site Cafef.vn. Bay la chuong trinh ty dong do nhom tu
viét, mé ta chi tiét dugc trinh bay tai phu luc A. Qué trinh xtr Iy nhu sau:

e Trudng hop ngay nham vao thir bay va chu nhat s& khong c6 dit lidu.

e Trudng hop ngay nham vao ngay 1& dugc nghi thi ndi dung sé rong.
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Budc 2

Budc chon va chuyén hod, dir liéu dugc gom cum dé chuyén sang dang roi rac véi
quy tac gom hai phan: ty 1€ cac loai gia va ty 1¢€ chénh l¢éch khoi lugng mua va ban.

o Ty l¢ cac gia: ty I¢ tang giam cua gia mo, gia cao, gia thap, gia dong so voi gia

tham chiéu. Quy tic thé hién muc ting 1a “+” va giam 13 “-«

Bang 3.1 Ty 1€ cac gia

Ty 1€ Murc
TL < -6% -3
-6% <=TL <-3% -2
-3% <=TL < 0% -1
TL = 0% 0
0% < TL <= 3% 1
3% <TL <= 6% 2
TL > 6% 3

e Ty I¢ chénh léch mua va ban

Bang 3.2 Ty I¢ mua va ban

Ty 1€ Miirc
TL < -60% -3
-60% <= TL < -30% -2
-30% <=TL < 0% -1
=0% 0
0% < TL <= 30% 1
30% < TL <= 60% 2
TL > 60% 3

Chi c6 m{t bang nén Case cling 1a bang d6. Nhom su dung Key 1a ID, Input 1a
MucTLGiaMo, MucTLGiaCao, MucTLGiaThap, MucTLGiaDong, va Predict Only
la MucTLMuaBan.
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Két qua ra duoc nhy hinh 3.6.

Farm1 E”E|E|
Demo Ung Dung
|"\-"iewD'I v| [ Update Wi ] [ Load Yiew ]
Transactions | ltemsets | Rules
n] MucT LGiako MucTLGiaCao MucTLGiaT hap bucTLGiaDong tMucTLiMuaBan o
(I Muc 1 Muc 1 Muc 0 Muc: 0 M -2 1
2 Muc: 1 Muc: 1 Muc: 1 Muc: 1 Muc -3
3 Muc: 1 Muc: 1 Muc: 1 Muc: 1 Mur: -2
4 Mur: -1 Muc: 1 Muc: -1 Muc: 1 Muc: -1
5 Muc: 1 Muc: 1 Muc: -1 Mu -1 Mur: -2
E Muc -2 Muc: -1 Mur: -2 Mu -2 Mur: -2
7 Mur: -1 Muc 0 Muc: -1 Mu -1 Muc: -1
8 Muc: 1 Muc: 2 Muc: 1 Muc: 1 Mur: -2
3 Muc 0 Muc: 1 Muc 0 Muc 0 Muc: 1
10 Muc 2 Muc: 2 Muc 0 Muc 0 Muc -3
1 Muc 0 Muc: 1 Muc 0 Muc: 1 Muc: -1
12 Mur: -1 Muc: -1 Muc: -1 Mu -1 Muc: 1
13 Muc 0 Muc 0 Muc: -1 Mu -1 Mur: -2
14 Muc: 1 Muc: 1 Muc: -1 Mu -1 Mur: -2
15 Muc 0 Muc 0 Muc: -1 Mu -1 Muc: 1
ic P | hds i 00 A 1 Ay om 1 LY o | ¥
e ————————

Hinh 3.6 Giao dién Tab Transactions cta ing dung

Transactions la dir li€u roi rac sau khi chuyén hoa tir CSDL.
Budc 3

Thyc hién khai théc dir li¢u bang cach bam nit “Update View”. Hai ngudng gié tri dé
déph gia mau la do pho bién nho nhat va do tin cdy nhd nhat, ca hai déu bang 10%.
Két qua khai thac dugc nhu hinh 3.7 va hinh 3.8.
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Budc 4
5 Form! EEX
Demo Ung Dung
|"-.ﬂ'iew|:|1 v| [ pdate View ] [ Load View ]
| Transactiuns| Itemszets | Rules |
|temzets Suppaort L)
S 1T Giaho: Muc 1

MucTLGiaCao: Muc 1 36.89

MucTLGIaT hap: Muc 0 1232 =
tMucTLGiaDang: Muc 0 12.04

MucTLkuaB an: Muc -2 1857

MucTLGIaThap: Muc 1 1212 b
tMucTLGiaDong: kMuc 1 227

MucTLMuaB an: Muc -3 1274

MucTLGiaka: Muc -1 2375

MucTLGIaThap: Muc -1 Krar

MucTLMuaBan: Muc -1 237

tucTLGiIaDong: Muc -1 2658

MucTLGiaMo: Muc -2 14.46

MucTLGiaCao Muc -1 1418

MucTLGIaT hap: Muc -2 127

by am T o Clminme by, 70 10917 b

Hinh 3.7 Giao dién Tab Itemsets ctia trng dung

Céc bo dit liéu duoc trinh bay chung vé6i thong tin vé d6 phd bién c6 don vi 1a (%).
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8 Form1 |:| ‘E| |X|

Demo Ung Dung

|"\-"iewEI'I v| [ [Ipdate iz ] [ Load Wiew J

| Transactions | ltemsets | Fiules l

Rules Prabability
; hMucTLGiaEan: Muc 1 -» MucTLMuaBan Muc -1 29.36
[ ]| MucTLGiaThap; Muc -1 > MucTLMuaBan: Muc -1 2746
(]| MucTLGiaCan: Mue 2 - MucTLMuaBan Muc 3 4237
[ ]| MucTLGiaDong: Mus 2 - MucTLMuaBar: Mue 3 58.65
[]| MucTLGiaCao: Muc 2; MucTLGiaDong: Muc 2 - MucTLMusBan: Muc 3 | 58,79

Check Al || Uncheck &l

Hinh 3.8 Giao dién Tab Rules cta tng dung

O hinh 3.8, ta c6 thé thuc hién céc thao tac co ban 1a chon hodc bo chon tit ca bang
nut “Check All” va “Uncheck All”. Sau d6 chon “Save Rples” dé luu lai cac luat duoc
chon. Céc luat nay dugc luu trong bang CSDL do nhém an dinh trudec.
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4. KET QUA, DPANH GIA KET QUA VA
HUONG MO RONG

Két qua dat dwoc
V& noi dung
Nhom di dat duoc hau hét cac muc tiéu dé ra. Cu thé nhu sau:

1. Nhom d3 biét duge dit lidu chirng khoan 1a loai dir li¢u chudi thoi gian.
2. Nhom da xay dung ting dung tu dong tai dir liéu chung khoan.

3. Nhoém da khao sat va nghién ctru chi tiét vé thuat toan Bide 1a mot thudt toan
phat trién tir sau thudt toan Clospan.

4. Nhom c6 thé hiéu Data Mining Engine trong SQL.

5. Nhom da tim hiéu vé cac thudt toan duogc sir dung trong Analysis Services cla
Microsoft SQL Server 2008.

6. Nhom da cau hinh va cai dat thanh cong thuat toan tich hop Apriori va thuat
toan tich hop Bide vao Analysis Services.

7. Nhom da xay dung ung dung doc lap su dung thuat toan tich hop vao Analysis
Services dé khai thac dir liéu chirng khoan.

Veé cach lam viéc

e Nhom c6 thé viét bao cao dung chuan ISO.
e Biét cach s dung cic phim mém gitp ting hiéu qua lam viéc nhom
(Teamviewer, Dropbox).
Uu diém
e Thuat toan tich hgp va ung dung ddc 1ap dugc nhom kiém thtr trén ba hé diéu
hanh la Window XP, Vista va Seven.
e Ciu trac cua hai thuat toan tich hop duogc lap trinh theo dang mau thiét ké
Factory Method.
Khuyét diém

e Do thoi gian han ché nén nhom chua hoan thién duge ung dung doc lap, cu thé
la dir liéu dau vao phai c6 dinh trong ma nguon, khong c6 giao dién tuy y cho
nguoi dung.

e Vi linh vuc nhém tiép can con méi nén ngudn tai liéu st dung 1a tiéng Anh,
trong qua trinh dich céc thuat ngtr c6 thé chua dugc chinh xéc.
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e Viky thuat 1ap trinh con han ché nén ma chua duoc t6i wu, din dén téc do cia
Bide khong nhanh hon dugc Apriori.

Hudéng mé rong
e Tiép tuc hoan thién giao dién ting dung doc 1ap dé gitip ngudi dung tiy chon
dir 1iéu can khai thac.
e Phat trién thém phan xtr 1y tri thirc tim duoc nham day tng dung 1én mot bac 1a
hé chuyén gia tu van dau tu ching khoan.
e Tiép tuc nghién ciru 4p dung cac thuat toan méi khai thac dit liéu chimg khoan
hi€u qua nhat.
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5. PHU LUC

5.1.  Phuluc A: Ung dung tai dit liéu tw dong va CSDL

5.1.1. Gidi thi¢u trang web Cafef

Dit liéu duoc sit dung cho chuong trinh ndm trong ba trang web cta Cafef.vn:

e Trang lich gi4 gia: bao gdm thong tin vé giao dich khép 1énh ctia cac ¢ phiéu.

¥) CafeF - Thang tin va di iEu tai chinh chilng khodn Vi&t Nam | CafeF.vn - Mozilla Firefox M=)
File Edit ‘ew History Bookmarks Tools Help

@ - (gt | ™ httpefeaef vnfTraCuulichSu2y1 [HOSE/ 1 7/08/2010.chn DYVIRaN: B P W - @ .
= CafeF - Thing tin va dif liu tai chinh ... + -

Lich sir gid / Toan bd ¢ phiéu GD tai HOSE - ngay 17/08/2010 'ﬂ Trang chi

Lich st¥ gia Thiing k& it 1énk Gian dich nudc ngoai

B xem |
YNINDEX: 463.5 digm  #-1.3 digm, twong duong $-0.28 %
# 53cp (4 14cp) m4lcp ¥ 163cp (F 15cp)
KLGD khdp 18nh: 31,913,320 of phifu; GTGD khdp lénh: 915.0 ti ding
KLGD thoa thudn: 4,784,273 cfi phiéu; GTGD thoa thudn: 148.2 t ding

San HOSE V| Ngay [17/08/2010

Wi Gi"lg‘;"“ Thay @i (+5%) Gig:;g::" Gi'&;ga G'"'"i:" Gi:m!;f" KL(:EI:::""" GTGDKhoplénh  KLGDthéathudn  GTGD théathuan

HT1 125 osEow ¥ 120 125 128 120 267390 3,373,050 000 &
L10 w5 tagowm 380 73 78 380 216670 5,042,264 000 .
576 w5 tagom 380 78 78 78 0 756,000

DVP B 7Eewm 4 1 1 4 12090 413,899,000

HSI 124 06 (4.9 %) + 123 123 124 123 35620 504,597 000

Pxl 238 14048 %) + 27 237 233 27 BO7 180 14,303,634 000

VHC 433 23048%) +* 475 475 433 468 211340 10,133,554 000

POM 47 1B (48 %) + 331 47 M7 47 11,710 406 337 000

SRF 282 13048 %) + 269 282 282 72 25040 704 565,000

SRC 329 15048 %) + 4 328 329 HE 131 270 4,289 775 000

Tt 287 13047 %) +* 274 287 287 87 113400 3,254 580,000 ]
Dcc 227 100(46 %) + 17 226 27 223 1,070 24 208 000

DTA 250 1146 %) +* 2349 250 250 245 55,240 1,379,950,000 2

Daone S

Hinh 5.1 Trang web dir liéu ching khoan cta Cafef trén san HOSE

Dia chi trang web c6 dang:
http://cafef.vn/TraCuuLichSu2/1/HOSE/DD/MM/YYYYY .chn.

Vi du: lich str gia cia san HOSE trong ngay 17/08/2010 c6 dia chi trang web Ila:
http://cafef.vn/TraCuuLichSu2/1/HOSE/17/08/2010.chn.
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Thong ké dat 1énh: bao gom thong ké chi tiét viéc dat 1énh mua ban cta cac
ma.

Yiét Nam | CafeF.vn - Mozilla Firefox

File Edit View History Bookmarks Tools  Help
@ - ‘gt | = httpificafef wriTraCuulichSuz 2 fHOSES17/08(2010.chn -| |- 2 - -
= CafeF - Thang tin va di¥ li€u tai chinh ...| -+ -
Thiing ké dat lénh / Toan b cd phidu GD tai HOSE - ngay 17/08/2010 * Trang chii
Lich sir gid Théng ké dat lénh Giao dich nwdc ngodi
san|HOSE v oweay 1ot | EERO
Téng sd lénh 45t mua: 25,712 cd phidu ($-15.88% so vdi phign tred o)
Taong kh mua: 70,931,350 cd phigu (#-11.02% so voi phién tredc) D mua: 39,018,030 co |
KLTB 1 1énl : 2,759 cd phidu
Tdéng sd lénh &t ban: 26,034 cf phidu (@44 35% S0 vdi phign tredc)
Téng khoi weng @&t ban: 70,453,200 ¢d phidu (#38.21% 50 v phién truedc) Duwr ban: 38,539,980 c6 phiéu
KLTE 1 1énh ban: 2,513 cé phiéu
x So 1énh dat Khoi lrong KLTB S lénh dat Khoi lwong KLTB Chénh léch
Ma D mua . Dw ban Gia Thay doi - 9 A . 9 - KL Tat mua -
mua dat mua T fert mua ban dat ban 1 Iértr barr dat ban
PXI 1,355,890 144,500 2380 11045 %) 4 442 4,863,070 14,228 214 751,680 3512 4211380
STB 1,887,700 898,960 1600 01 (085 %) 4 595 3,385,710 5,890 a74 2,396,970 2,742 988 740 —
HSI 1,546,390 6,540 1280 06(4.5 %) 4 127 1,586,010 12,488 as 46,160 1,318 1,538 850
VSH 1,254,890 1.663,610 1220 02017 %) 4 635 2,643,520 145 BES 3,052,540 &,569 -408 720
L1o 1,251,800 106,810 3780 1.8(5.0 %) 4 172 1,468,470 8,537 a8 523,450 5,308 1,144,890
REE 1,231,570 1,085,230 1740 0317 %) B a73 2,203 640 Z,529 752 2,062,300 2,74z 146 340
551 1,102,100 1,294,640 2930 -04(1.3 %) § 740 2,137,210 2,888 a36 2,328,750 2,786 192,540
DTA 1,025,120 2,000 2500 11045 %) 4 129 1,080,360 8,374 40 57,240 1,431 1,023120 B
KHP 920,600 152,680 1200 -03(-2.4 %) § 123 980,920 7,974 130 213,000 1,638 767,920
VHG 678,610 931,200 2260 0301.3%) 4 18 1,485,360 2,867 653 1,737,950 2,661 -252590
Ic 572,570 352,380 2610 -07 (-26 %) § 321 1,028,470 3,208 282 808,280 2,888 220,190
EIB 520,910 283,140 1680 02012 %) 8 236 842 570 3,860 155 704,500 £ 547 237 770 (v
Done s

Hinh 5.2 Trang web théng ké dat 1énh cua Cafef trén san HOSE

Dia chi trang web c6 dang:
http://cafef.vn/TraCuuLichSu2/2/HOSE/DD/MM/YYYYY .chn.

Vi du: Thong ké dat 1énh cua sain HOSE trong ngay 17/08/2010 c6 dia chi trang
la: http://cafef.vn/TraCuuLichSu2/2/HOSE/17/08/2010.chn.

web

Dt li¢u doanh nghi€p: danh sach cac doanh nghiép da 1én san.

Mo:

doanh ngh || CafeF.vn

File  Edit  wiew History Bookmarks  Tools
- C s D, - (= B - Uy - (mBR-
#= D& ligu doanh nghip | CafeF.wn - =
- -~
DU LIEVY DOANH NGHIEP .
Danh sach cac cong ty niem yét Xemtoanbé  San TP.Hé Chi Minh | San TP.Ha Néi
K& S CTEN cng te) Mognh
| [=Tatea—
A B CDETFGHIJKLMMNOPORSTUV WX ¥ Z Tatca
MA cK TEN CONG TV GlA PE  SAN Bao cao TC
AAmM Céng ty ©4 phan Thiy sian Mekong 25.9 00 HeSE Downlaad
ABT Coéng ty ©6 phan Xuat nhap khau Thiy san Bén Tre 430 00 HosSE Downilosd
AcL Céng ty ©& phan Xuat nhap khau Thiy san Ciu Leng An Giang 28.0 00 HeSE Downlaad
AGD Coéng ty C6 phin G6 Dang 29.5 00 HoSE Dowmniload
AGF Céng ty & phin Xuit nhip khiu Thiy san An Giang 248 00 HesE [ES———
AGR Céng v C& phin Chikng kKhoan Néng Nnghiép va Phit trién Néng thén 1358 00 HosE Downinad
ALp Céngty C& phin Al 15.4 00 HasE Dowrlasd
anv Céng v C& phan Ham Viét 14.5 00 HosE Downinad
Apc Céng ty C& phin Chidu xa An Phi 134 00 HasE Dowrlasd
AsmM Cong ty €& phin Béu tw va Xay dwng Saoc Mai finh An Giang 61.0 00 HoSE Downiload
Asp Céng ty Cé phin T4p oan Diu khi An Pha a= 00 HasE Dowrlasd
ATA Coéng ty €& phan ACO 281 00 HoSE Downiload
AVE Céngty C& phin Vist an 1as 00 HasE Dowrlasd —
BAS Céng ty 6 phin Basa sl 00 HoSE Downiload
BBC Céngty Cé phin 210 00 HasE Dowrlasd
BBT Céng ty €& phin Béng Bach Tuyét [=K:] 00 HoSE Downiload
BCE Céng ty C3 phin Xy dwng va Giao théng Bi 128 00 HasE Dowrlasd
BCI Coéng ty C& phan Bau tw Xay dwng Binh Chanh 302 00 HoSE Downiload
BHS Céng ty C& phin BPwéng Bién Hoa a0 00 HasE Dowrlasd
BrIC Céng v €& phin Khoang san Binh Binh 271 00 HosE Downinad
Trang 1/14 (T8ng sé: 273 cBng tv) 12 3 Cudi ~
Cone =5

Hinh 5.3 Trang web cac cong ty 1én san cia Cafef

Dia chi trang web la: http://cafef.vn/Du-lieu-doanh-nghiep/hose-0/trang-1.chn.
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5.1.2. Co sé dir li€u

Tickers
2 Ma
TenCongTy
MNgayGDDT
GiaDongCuaDT
KLNiemYetDT

Hinh 5.4 So dd toan cuc cia CSDL

VnIndex VnIndex_Order
% Ngay ¥ Ngay
Diem TongLenhMua
TDDiem TLTDTonglLenhMua
TLTDDiem TongLuongMua
CPTang TLTDTongLuongMua
CPTran KLTBLenhMua
CPDung ki i TongLenhBan
CPGiam TLTDTongLenhBan
CPSan TongLuongBan
KLGD TLTDTongLuongBan
GTGD KLTBLenhBan
DuMua
DuBan
HOSE HOSE_Order
7 Noay @ Ngay
% Ma % Ma
GiaThChieu TongLenhMua
GiaMo TonglLuongMua
GiaCao KLTBLenhMua
[ GiaThap . o TonglenhBan
GiaDong TongLuongBan
TDGia KLTBLenhBan
TLTDGia CLMuaBan
KLGD DuMua
GTGD DuBan
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Gom co 5 bang

dir lidu:

Bang 5.1 VnIndex: théng ké diém cua VnIndex

Tén dir liéu | Loai dir liéu Ghi chu
Ngay DateTime Ngay
Diem Real Piém
TDDiem Real Thay d6i diém
TLTDDiem Real Ty 1é thay dbi diém
CPTang smallint Téng cd phiéu ténﬁl frii gillaé 1ii)(’)ng cura so voi gia
CPTran Smallint Tong co phiéu ting gia bang vai gia tran
CPDung Smallint Tong c6 phiéu dimg gia
CPGiam Smallint Tong co phiéu giam gia
CPSan Smallint Téng co phiéu giam gia bang véi gia san
KLGD Bigint Tong khoi lugng giao dich
GTGD Biglnt Tong gia tri giao dich

Bang 5.2 HOSE: thong ké céc loai gia, giao dich cua cic ¢ phiéu

Tén dir liéu | Loai dir liu Ghicha
Ngay DateTime Ngay
Ma Varchar(10) Mé
GiaThChieu Real Gié tham chiéu
GiaMo Real Gia md ctra
GiaCao Real Gi4 cao nhat
GiaThap Real Gia thap nhat
GiaDong Real Gi4 dong cua
TDGia Real Thay d6i gia
TLTDGia Real Ty 1é thay doi gia
KLGD Biglnt Khéi luong giao dich
GTGD Biglint Gia tri giao dich

80



DATHOC
V)) HOA SEN

Khoa Luan Tt Nghiép KHOA KH&CN

Bang 5.3 Vnlndex Order: thong ké viéc dit 1énh cia VnIndex

Loai dir

Tén dir liéu . Ghi cha
li¢u
Ngay DateTime Ngay
TongLenhMua Biglnt Téng sb 1énh dit mua

Ty 16 thay d6i tong s6 1énh dit mua so

TLTDTongLenhMua Real AP .
vO1 ngay truoc

TongLuongMua Biglnt Téng khdi lwong diat mua

TLTDTongLuongMua Real Ty I¢ thay do1 cua tong khoi lugng dat

mua
KLTBLenhMua Bigint Khéi luong trung binh mét 1énh mua
TongLenhBan Biglnt Tong s6 1énh dit ban

TLTDTongLenhBan Real Ty 1¢& thay d6i cta tong s 1énh dit ban

TongLuongBan Bigint Tong khéi lwong dat ban

TLTDTongLuongBan Real Ty I¢ thay doi cua tong khoi lugng dat

béan
KLTBLenhBan Blgint Khéi lwong trung binh mot 1énh ban
DuMua Bigint Du mua
DuBan Bigint Du ban
Béang 5.4 Tickers: danh sach cac doanh nghiép
Tén dir liéu Loai dir liéu Ghicha
Ma varchar(10) Mai c6 phiéu
TenCongTy | nvarchar(200) Tén cong ty
NgayGDDT datetime Ngay giao dich dau tién
GiaDongCuaDT real Gia dong cira phién giao dich dau tién
KLNiemYetDT bigint Khéi lwong ¢6 phiéu niém yét 1an dau
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Bang 5.5 HOSE Order: théng ké viéc dat 1énh cia cac co phiéu

Ten diligu | 02 d¥ Ghi ch
: li¢u
Ngay DateTime Ngay
Ma Varchar(10) Ma
TongLenhMua | Biglint Téng s6 1énh dit mua
TongLuongMua| Biglnt Tong khéi luong dat mua
KLTBLenhMua Bigint Khéi lwong trung binh mét 1énh mua
TongLenhBan Biglnt Téng s6 1énh dit ban
TongLuongBan |  Biglnt Téng khéi luong dat ban
KLTBLenhBan Blgint Khéi luong trung binh mot 1énh ban
CLMuaBan Bigint Chénh léch khéi lugng mua ban
DuMua Bigint Du mua
DuBan Bigint Du ban

5.1.3. Chuwong trinh Import dir li€u

FormMain - [Form1]
ol Céngcu - 2 X

IMPORT DATA STOCK

From: |12/10/2010 v Te | 2541002010 v

Impart Date Mon 25102010 : Success
Import Date Sun 24/90/2010; Mad
Impart Date Sat 230/2010 @ MAA
Impart Date Fri 22/0/2010 : Success
Import Date Thu 2190520100 Success
Impaort Date Wed 2010/2010 : Success
Import Date Tue 19902010 ; Success
Impart Date Mon 181042010 : Success

===» |mport Finigh. Time: 00:08:23.3125000

Hinh 5.5 Giao dién chuwong trinh Import
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Nguoi ding chon ngay bat dau va ngay két thuc dé chuong trinh tién hanh import dir

liéu.

Chuong trinh s€ tai trang web cua Cafef.vn va doc ndi dung cua trang web, import dix

liéu vao co sé dir liéu.

e Trang lich sur gia: nhitng Html Element ID trong trang lich sir gia can chu y

nam trong bang 5.6.

Bang 5.6 Html Element ID can luu ¥ cua trang lich sir gia

Html Element ID

Content

div_cf _BoxContent

Trang chu

Lich str gia / Toan bd co phiéu GD tai HOSE - ngay
02/12/2009 Lich str gia, Thong ké dat 1énh, Giao dich

nudc ngoai
ctl18 IblindexPoint VNINDEX: 499.1 diéem  -15.8 diém, tuong duong -

- 3.07 %

ctl18 divToTalUp 59cp
ctl18 spanKichTran (Ocp)
ctl18 divTotalNochange 41cp
ctl18 divTotalDown 56c¢p
ctl18 spanKichSan (Ocp)

KLGD khop lénh: 5,339,020 c6 phiéu; GTGD khép

ctl18_divl lénh: 115.5 ty dong
. KLGD théa thuan: 292,030 c6 phiéu; GTGD thoa
ctl18_div2 N Y
- thudn: 15.6 ty dong
CSG82 05(65%) 7.7 80 82 7.9 26,300
213,300,000 6.5
SvC121 0.7(6.1%) 114 11.7 121 115
29,500 354,860,000 6.1
BBT 4.2 02(5.0%) 4.0 4.0 42 42 2,720
table2sort

11,424,000 5.0

LCG44.1 21(5.0%) 420 441 441 438
92,860 4,094,726,000 5.0

TDH30.1 14(49%) 28.7 30.1 30.1 30.1
74,490 2,242,149,000 4.9

Ta dung WebBrowser dé tai trang lich str gia vé. Ta s& truyén Element ID vao dé
WebBrowser rut ra ndi dung trong ID do. Mot Element ID tuong trng v41 mot ndi
dung chtra trong Element dé. DPé rat ra duoc gia tri mong mudn thi mot dong nodi
dung, voi mdi khoang trang ta tach ra thanh mang bang: Split(' "). Ta luu dit liéu bang

vi tri clia mang do.
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e Trang thong ké dat 1énh: nhitng Html Element ID can luu y trong bang 5.7.
Béng 5.7 Html Element ID can luu ¥ cia trang théng ké dit 1énh

Html Element ID Content
Trang chu
Théng ké dat 1énh / Toan bo ¢6 phiéu GD tai HOSE - ngay
02/12/2009 Lich str gia, Théng ké dat 1énh, Giao dich nudc
ngoai
Tong s6 1énh dat mua: 32,412 ¢6 phiéu (-10.41% so voi
phién trude)
18 div2 Tong khoi lwong dat mua: 72,679,210 c6 phiéu (-2.98% so
voi1 phién trudc)
ctl18 divs Khoi lugng trung binh mot 1énh mua: 2,242 co phiéu
ctl18 divDumua Du mua: 21,081,490 c6 phiéu
cti18 div3 Tong so 1énh dit ban: 41,430 gé phiéu (71.34% so voi
phién trude)
ctil8 diva Tong khoi luong dit ban: 107,314,370 co phiéu (81.87% so
- v&i phién trude)
ctl18_div6 Khéi luong trung binh mét 1énh ban: 2,590 c¢o phiéu
ctl18 divDuban Du ban: 55,716,650 c6 phiéu
EIB 3,524,460 8,245,460 24.30 -0.1 (-0.4%) 3,731
13,314,950 3,568 4,106 18,035,950 4,392 -4,721,000
DIG 1,096,670 874,070 99.00 -2.0 (-2.0 %) 665
2,132,150 3,206 591 1,909,550 3,231 222,600
PGD 1,091,010 248,920 62.00 2.5 (4.2%) 630
2,029,650 3,221 236 1,187,560 5,032 842,090
VFMVF1 965,240 1,991,690 16.00 -0.4 (-2.4 %) 706
3,067,640 4,345 757 4,094,090 5,408 -1,026,450
STB 893,820 6,214,800 25.30 -1.3(-4.9%) 1,892
4,967,800 2,625 2,618 10,288,780 3,930 -5,320,980

div_cf_BoxContent

ctl18_divl

table2sort

e Trang Dir liéu Doanh Nghi¢p
Bang 5.8 HOSE Order: thong ké viéc dat 1énh cia cac c6 phiéu
Html Element ID

CafeF_ThiTruongNiemYet_TongSoTrang

CafeF_ThiTruongNiemYet_Content

Ta s& dung ID CafeF ThiTruongNiemYet TongSoTrang dé biét duoc tong s trang.
Tir 46, ta s& dung vong ldp tai ting trang vé. Sau do, ta s& doc bang dir liéu trong ID
CafeF_ThiTruongNiemYet Content vdi ma va tén cong ty. Luu dit li¢u d6 vao CSDL.
M3 ngudn cuia chuong trinh dugc ghi trong dia CD.
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5.2. Phu luc B: Chi tiét khio sat cac thuat toan Sequential
Pattern Mining

Cac site xac thuce hgi nghi

Wikipedia cung cip danh sach cac hoi nghi vé khoa hoc may tinh, kem theo lién ket
tham thao danh gia cac hoéi nghi theo chuyén d¢ nhat dinh.
http://en.wikipedia.org/wiki/List of computer science hoi nghis#References

Vi chuyén dé khai thac dir liéu ta co thé tim duogc tat ca hoi nghi lién quan. Tir cac
“Links References”, ta thAy Microsoft Academic danh gia cac hoi nghi, tap chi chuyén
dé, t6 churc, bai bao va cac tac gia 16n trong linh vuc khai thac dit liéu (Srikant thi ba,
Jiawei Han thi hai sau Agrawal) theo thtr ty tir trén xudng.
http://academic.research.microsoft.com/CSDirectory/Author_category 7.htm

Ngoai ra, ta ¢6 danh sach cac hdi nghi ma Jiawei Han tham du cling nhu néu tai day
http://www.cs.sfu.ca/~han/conf.html
http://www.cs.uiuc.edu/homes/hanj/pubs/index.htm

Bén canh Microsoft Academic, c¢6 nhiéu danh gia khéac trong cac trang web cua cac
tac gia 16n trong phan “References” cua Wikipedia.

Mot trang web khac cho ta thay duoc phan nio so sanh chat lugng giira cac hoi nghi
vé CSDL va khai thac dit liéu bang cach thé hién ty 1 bai bdo dugc chap nhan so véi
s6 bai bao dugc dé nghi.

http://wwwhome.cs.utwente.nl/~apers/rates.html

Cac site xac thue bai bao

http://portal.acm.org/portal.cfm trang web nay cho thay thdng tin nhanh cua bai bao
dugc tim thay ma chua rd ngudn goc (tac gia, nam, hoi nghi...). Thyc chat day 1a mot
thu vién hd trg cho cac to chirc c6 nhu cau nghién ciu, néu mudn tai vé phai ton phi.

Bén canh do, cac trang web phd bién ciing duoc dung dé tim bai bao la: Google,
Citeseer, Docjax.

DBLP Bibliography - Home Page trang web nay liét ké tat ca ki yéu hoi nghi, cac hoi
thao va tiéu ludn di kém, va cic tap chi chuyén dé. Ta c6 thé tim duoc tit ca bai béo
trong mot hoi nghi xac dinh.

Cac hdi nghi di tim kiém

ACM-SIGMOD International Conference on Management of Data (SIGMOD).

ACM SIGMOD-SIGACT-SIGART International Symposium on Principles of
Database Systems (PODS).

International Conference on Very Large Data Bases (VLDB).

International Conference on Data Engineering (ICDE).

International Conference on Knowledge Discovery and Data Mining (KDD).

SIAM Int. Conf. on Data Mining (SIAMDM).

Int. Conf. on Extending Data Base Technology (EDBT).

Int. Conf. on Database Theory (ICDT).
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IEEE Int. Conf. on Data Mining (ICDM).

Int. Conf. on Database Systems for Advanced Applications (DASFAA).
Int. Conf. on Information and Knowledge Management (CIKM).

Int. Conf. on Data Warehousing and Knowledge Discvery (DaWak).
Int. Database Engineering and Applications Symposium (IDEAS).

Cic tap chi khoa hoc di tim kiém

Computer Science and Technology.

Intelligent Information Systems.

Systems and Software.

IEEE Transactions on Knowledge and Data Engineering (IKDE).
Computer and System Sciences (JCSS).

Scientific Research (EJSR).

Computers.

D0 chinh xac cia khao sat

bay la cac hoi nghi va tap chi khoa hoc noi tiéng, dugc danh gia cao tai cac trang web
x€p hang. Cac hdi nghi nay cling c6 nhiéu chuyén dé vé khai thac dit liéu, cu thé 1a
SPAM. Bén canh do, tit ca ho1 nghi trén la hau hét cac hoi nghi ma tac gia Jiawei Han
tham du, day 1a tac gia kha nodi tiéng sau hai tac gia kinh dién dit ra van d& SPAM la
Agrawal & Srikant (1995), nhu trang web Microsoft Academic ciing dd sap hang tac
gia ndy trén ca Srikant. Chinh vi vay ddi voi cac hoi nghi chuyén nganh vé khai thac
dir liéu néi chung nhu trén, tin rang khi tim s& kho c6 thé bo sot bai bao dan dén khao
sat khéng chinh xac.

Bai khao sat s€ phan thanh hai muc: muc tac gia Jiawei Han va muc cac tac gia khac.
Bai khao sat nay ciing tham khao cac khao sat cua nhiing tac gia khac thuc hién vé
SPAM trong nhitng nim gan day. Vi vay, tinh chinh x4c cta bai 1a chap nhan duoc,
dic biét vé mat liét ké cac bai bdo dugc trinh bay trong cac hoi nghi va chuyén dé
khoa hoc.

Tat ca tai liéu duoc ghi trong dia CD, thich hop xem ¢ “List” va “Maximized
Window”, v&i quy wdc ghi nhu sau: Nam_ Tén bai bao Tén hdi nghi.
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JIAWEI HAN

TSP: Mining Top-K Closed Sequential Patterns
(ICDM 2003)

Mining Frequent Patterns without Candidate Generation A Frequent-Pattern Tree Approach
(journal Data Mining and Knowledge Discovery (DAMI) 2004)

BIDE: Efficient Mining of Frequent Closed Sequences
(ICDE 2004)

From sequential pattern mining to structured pattern mining: a pattern-growth approach
(Journal of Computer Science and Technology 2004)

IncSpan: Incremental Mining of Sequential Patterns in Large Database
(KDD 2004)

Parallel Mining Of Closed Sequential Patterns
(KDD 2005)

A Sampling-based Framework For Parallel Data Mining
(ACM SIGPLAN symposium on Principles and practice of parallel programming 2005)

Seqindex: Indexing Sequences by Sequential Pattern Analysis
(SDM (SIAMDM) 2005)

Mining Compressed Frequent-Pattern Sets
(VLDB 2005)

Constraint-based sequential pattern mining: the pattern-growth methods
(Journal of Intelligent Information Systems (J11S) 2007)

Efficient Discovery of Frequent Approximate Sequential Patterns
(ICDM 2007)

Mining Colossal Frequent Patterns by Core Pattern Fusion
(ICDE 2007)

Frequent Closed Sequence Mining without Candidate Maintenance
(journal IEEE Transactions on Knowledge and Data Engineering — IEEE TKDE 2007)
BIDE dugc trinh bay lai

ClISpan: Comprehensive Incremental Mining Algorithms of Closed Sequential Patterns for
Multi-Versional Software Mining
(SDM (SIAMDM) 2008)

Efficient Mining of Closed Repetitive Gapped Subsequences from a Sequence Database
(ICDE 2009)
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CAC TAC GIA KHAC

Mining Sequential Patterns with Item Constraints
(DaWak 2004)

Generalized Sequential Pattern Mining with Item Intervals
(Journal of computers 2004)

Scalable sequential pattern mining for biological sequences
(CIKM 2004)

Sequential pattern mining with approximated constraints
(Int. Conf Applied Computing (IADIS) 2004)

SQUIRE: Sequential Pattern Mining with Quantities
(ICDE 2004)

An Efficient Algorithm for Mining Frequent Sequences by a New Strategy without Support
Counting
(ICDE 2004)

Sequential Pattern Mining in Multiple Streams
(ICDM 2005)

Processing Sequential Patterns in Relational Databases
(Dawak 2005)

Striking Two Birds With One Stone Simultaneous Mining of Positive and Negative Spatial
Patterns
(SDM (SIAMDM) 2005)

Summarizing Sequential Data with Closed Partial Orders
(SDM (SIAMDM) 2005)

Efficient Mining of Maximal Sequential Patterns Using Multiple Samples
(SDM (SIAMDM) 2005)

CBS A New Classification Method by Using Sequential Patterns
(SDM (SIAMDM) 2005)

Efficient Sequential Pattern Mining Algorithms
(4th WSEAS 2005)

LAPIN-SPAM: An Improved Algorithm for Mining Sequential Pattern
(ICDE 2005 workshop)

Effective Database Transformation and Efficient Support Computation for Mining Sequential
Patterns
(DASFAA 2005)
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Mining sequential patterns from data streams a centroid approach
(Journal of Intelligent Information Systems (JI1S) 2006)

Using sequential pattern mining for links recommendation in adaptive hypermedia
educational systems
(Current Developments in Technology-Assisted Education 2006)

Privacy preserving sequential pattern mining in distributed databases
(CIKM 2006)

Efficient mining of max frequent patterns in a generalized environment
(CIKM 2006)

COBRA: Closed Sequential Pattern Mining Using Bi-phase Reduction Approach
(DaWak 2006)

HYPE: Mining Hierarchical Sequential Pattern Mining
(ACM international workshop on Data warehousing and OLAP 2006)

Effective Sequential Pattern Mining Algorithms for Dense Database
(National Data Engineering WorkShop (DEWS) 2006)
LAPIN dugc trinh bay lai

PAID: Mining Sequential Patterns by Passed Item Deduction in Large Databases
(IDEAS 2006)

Closed Multidimensional Sequential Pattern Mining
(ITNG 2006)

SQUIRE: Sequential Pattern Mining with Quantities
(Journal of Systems and Software 2007)

IMCS: incremental mining of closed sequential patterns
(8th international conf. on web-age information management conf. on Advances in data and
web management 2007)

Effective Sequential Pattern Mining Algorithms by Last Position Induction for Dense
Databases

(DASFAA 2007)

LAPIN dugc trinh bay lai

PRISM: A Prime-Encoding Approach for Frequent Sequence Mining
(ICDM 2007)

A General Model for Sequential Pattern Mining with a Progressive Database
(journal IEEE Transactions on Knowledge and Data Engineering — IEEE TKDE 2008)

Mining and Ranking Generators of Sequential Patterns
(SDM 2008)
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Efficient Mining of Recurrent Rules from a Sequence Database
(DASFAA 2008)

Scalable complex pattern search in sequential data
(CIKM 2008)

Efficient Frequent Pattern Mining over Data Streams
(CIKM 2008)

Mining sequential patterns by Prefixspan algorithm with approximation
(WSEAS ACS 2008)

Prism An effective approach for frequent sequence mining via prime-block encoding
(Journal of Computer and System Sciences (JCSS) 2009 2010)

Mining Sequential Patterns Using Hybrid Evolutionary Algorithm
(World Academy of Science, Engineering and Technology 2009)

Mining Complex Spatio-Temporal Sequence Patterns
(SDM (SIAMDM)2009)

Mining Constraint-based Multidimensional Frequent Sequential Pattern in Web Logs
(European Journal of Scientific Research (EJSR) 2009 volume 36 issue 3)

Vertical Mining of Frequent Patterns from Uncertain Data
(JCIS 2009)

Frequent Pattern Mining with Uncertain Data
(ACM SIGKDD 2009)

Efficient algorithms for mining constrained frequent patterns from uncertain data
(ACM SIGKDD Workshop 2009)

Margin-Closed Sequential Pattern Mining
(KDD 2010-ACM SIGKDD 2010 workshop)

A Sequential Pattern Mining Algorithm using Rough Set Theory
(kk-grc2010-ex)

Luu ¥: nhiéu bai b4o dugc trinh bay dau tién tai mot hoi nghi, sau d6 lai duoc trinh
bay tiép vao hoi nghi hodc chuyén dé khoa hoc khac vao nim méi hon, nhung trong
khoang thoi gian giita lan trinh bay dau tién va lan trinh bay trong hoi nghi khac, mot
bai bao khéc trinh bay cai tién tir thuat toan trong bai béo cii, thanh ra nim trinh bay
ctia thuét toan cai tién lai ndm trude nam trinh bay cua thuat todn duogc cai tién. Vi du:
FP-Tree 1a gbc, vé sau m&i dén Prefixspan (2001), Clospan (2003), tuy nhién lai trinh
bay nam 2004 tai DAMI dé gy hiéu 1am.

Vi bai khao sat nay, mic du khong tim kiém toan bd hoi nghi qudc té c6 chuyén dé
lien quan khai thac dir liéu, cu thé 13 SPAM, nhung c6 thé khing dinh nim bét duoc
phan cbt 16i 1a xu hudng, qué trinh phat trién chinh cia SPAM tdi thoi diém hién tai.
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5.3.

Phu luc C: M6 ta chirc nang cac 16p va ham

Céc phim huéng dan, ma ngudn Shell va tmg dung duge ghi trong dia CD.

5.3.1. Chirc nang cac l6p va ham cua khung Shell

Bang 5.9 L6op khung Metadata.cs

Metadata.cs

static public MiningParameterCollection
DeclareParameters()

Khdi tao Parameter

public override string GetServiceName()

Xuat tén ServiceName

public override string GetDisplayName()

Xut tén hién thi

public override string
GetServiceDescription()

XuAt mo ta Service

public override PluginServiceType
GetServiceType()

Loai thuat toan

public override string GetViewerType()

Kiéu hién thi két qua cta thuat toan

public override MiningScaling GetScaling()

Pham vi Training Cases cua thuat

MiningPredictionComplexity
GetPredictionComplexity()

toan
public override MiningTrainingComplexity | Thoi gian thuc thi Traning Cases cua
GetTrainingComplexity() thudt toan
public override

Thoi gian thuc thi Predict sau khi
Traning Cases cua thuét toan.

public override MiningExpectedQuality
GetExpectedQuality()

Chat luong ctia két qua sau khi thuc
thi Predict

public override bool
GetSupportsDrill Through()

Cho phép xem thong tin ndi bd bén
dudi cua Case, theo dang khoan cat

public override bool GetCaseldModeled()

Tra vé True néu mdi Case ID 1a mot
bién.

public override MarginalRequirements
GetMarginalRequirements()

Xuit ra thong tin ciia Attributes

public override MiningParameterCollection
GetParametersCollection()

Xuat ra tdp hop cac Parameter

public override object
ParseParameterValue(int
parameterindex,string parameterValue)

Chuyén kiéu dit liéu Parameter

public override MiningColumnContent[]
GetSupInputContentTypes()

Loai dir liéu dau vao

public override MiningColumnContent[]
GetSupPredictContentTypes()

Loai dir liéu dau ra

public override SupportedFunction[]
GetSupportedStandardFunctions()

Céc ham hd trg (bao gom DMX) ctia
Microsoft

public override void
ValidateAttributeSet(AttributeSet

Kiém tra tinh hop 1é cua loai dit lidu
dau vao trudce khi dua vao Training

attributeSet)

Case
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Bang 5.10 Lop khung Algorithmnavigator.cs
Algorithmnavigator.cs
public algorithmnavigator

(algorithm currentAlgorithm, bool Ham khai tao ctia Navigator
dmDimension)
protected override int GetCurrentNodeld() L4y Node ID hién tai
protectgo‘lafl\\llggr;_(lj_;l)\éc();j eType Loai ciia Node (itemset, ass rule)
protected override string UniqueName cta Node (thuong thi
GetNodeUnigueName() chinh la Name)

protected override uint[]
GetNodeAttributes()
protected override AttributeStatistics[]
GetNodeDistribution()

Bang 5.11 Lop khung Algorithm.cs

Cac Attributes cua Node

Thong tin Distribution ctia Node

Algorithm.cs
protected override void Initialize() Khoi tao thuét toan
protected override void
InsertCases(PushCaseSet CaseSet, Ham xt 1y cua thuat toan

MiningParameterCollection trainingParams)
protected override object
GetTrainingParameterActualValue(int Lay dir liéu Parameter
paramOrdinal)
protected override void

SaveContent(PersistenceWriter writer) Luu ket qua da xu ly
protected override void L &v kbt aud 43 <t 1<
LoadContent(PersistenceReader reader) ay xet qua da xu 1y
protected override
AlgorithmNavigationBase Hién thi két qué

GetNavigator(bool
forDMDimensionContent)

Bang 5.12 Ldp tu tao Node.cs
Node.cs: cau truc dir liéu dé hién thi

public string Description Mo ta dir li¢u
public string Caption Mo ta dit liéu
public double Support S6 lan xuat hién
public double Probability Xac suat cua dir liu
public List<AttributeStatistics> Distribution GOm danh sacﬁ;:lng vién ctia d
public void Load(ref PersistenceReader Xuht két qua
reader)
public void Save(rgf PersistenceWriter Luru két qua
writer)
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Béang 5.13 Ldp tu tao Itemset.cs
Itemset.cs: cau trac dir liéu tam thoi dé xur 1y thuat toan

public double Support

D0 pho bién cua muc dir licu

public int Count

S6 cac ung vién trong muc dir liéu

public List<AttributeStatistics>
getAttributeStatistics()

Chuyén kiéu sang
AttributeStatistics

Xem bd dir liéu nay co6 chira bo dix
liéu kia khdng
Kiém tra xem hai bo dit liéu cé
bang nhau khong

public bool Containt(ltemset item)

public bool Equals(ltemset item)

Bang 5.14 Lép tu tao Rule.cs
Rule.cs: cau truc Rule dé xtr 1y thuat toan
public double Confident | Do tin ciy, xac suat

Béang 5.15 Lop tu tao SDB.CS
SDB.cs: cau tric luu trit co s¢ dit ligu chiéu
Danh sach CSDL chiéu voi Key 12
vi tri dong trong danh sach
Transaction va Value 1a vi tri.
Tong s6 dong trong CSDL chiéu

public Dictionary<int, int> dicSdb;

public int Count

Béang 5.16 Lop tu tao Factory.cs
Factory.cs: |6p triru twong Factory
abstract public StoreAlgorithm
CreateAlgorithm(String
nameAlgo,algorithm algo)

Khoi tao thuat toan

Béang 5.17 L6p tu tao AlgorithmFactory.cs
AlgorithmFactory.cs: ké thira tir 16p triru twong Factory dé tao ra cac doi tuong
thuat toan riéng bi¢t
override public StoreAlgorithm
CreateAlgorithm(String
nameAlgo,algorithm algo)

Khéi tao thuat toan
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Bang 5.18 Lép tu tao StoreAlgorithm.cs

StoreAlgorithm.cs: 16p triru tugng cta kho thuat toan

abstract public void addCase(MiningCase
mcase)

Thém Case vao dir liéu Transaction

abstract public void insertCase(int
minSupport, int minConf, ref List<Node>
Istitem)

Xt 1y dit liéu Transaction bang
thuat toan dé tao ra bo dir liéu va
luat

abstract public void runAlgorithm(double
minSupport)

Chay thuat toan

public List<ltemset>
calculateSupportDic(double minSupport,
List<ltemset> generalList, List<ltemset>
currentList)

Kiém tra di€u kién pho bién cua dit
liéu

public void
addAllFequentltems(List<ltemset>
dicFrequentltems)

Thém bo dit liéu vao danh sach cac
bo dir liéu

public void GenerateRules(double minConf,
ref List<Rule> IstRulesReturn)

Tao luat tir danh sach luat va do tin
cay

public void GenerateCombination(double
minConf, Itemset items, int position, Rule
generalRule, ref List<Rule> IstRulesReturn)

Két hop luat dé tao luat méi

public void findRule(double minConf)

Chay thuat toan tim luat

public bool checkHasltems(List<ltemset>
list, Itemset item)

Kiém tra bo dir liéu c6 trong danh
sach chua

public double GetSupport(ltemset item,
List<ltemset> generalL.ist)

Dém do pho bién cua bo dir licu

trong danh sach

Bang 5.19 Lép tu tao AprioriAlgo.cs

AprioriAlgo.cs: thuit toan Apriori ké thira tir StoreAlgorithm

private void addltem(ref Itemset items, uint
key, StateValue value)

Thém mdt muc dir liéu vao bo dir
liéu theo thir tu cua Key

private void
getL1Frequentltems(List<Itemset> list, ref
List<ltemset> IstFrequentltems)

Xudt ra b) dif ligu phd bién c6 do
dai bang 1

private List<ltemset>
GenerateCandidates(List<ltemset>
IstFrequentltems)

Tim cac tng vién tir b dir liéu phd
bién dé két hop

private Itemset getCandidate(ltemset
Firstitems, Itemset Secondltems)

So sanh hai bo dir liéu dé tim tng
Vién

private ltemset
getltemLastAttribute(ltemset Firstitems,
Itemset Secondltems)

So séanh hai bg dir liéu dé tim ng
vién ¢ vi tri cudi cung
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Bang 5.20 Lép tu tao BideAlgo.cs

BideAlgo.cs: thuat toan Bide ké thira tir StoreAlgorithm

private void
getL1Frequentltems(List<Itemset> list, ref
List<ltemset> IstFrequentltems)

Xudt ra b) dif ligu pho bién co do
dai bang 1

private bool BackScan(ltemset items, SDB
sdb)

Kiém tra BackScan

private List<Itemset> getLFI(SDB sdb,
Itemset items, double minSupport)

Tim nhitng muc dir liéu trong
CSDL thoa d6 pho bién

private List<ltemset> getFEI(List<ltemset>
IstLFI, Itemset itemset)

Tim nhirng muc dit li¢u trong LFI
€0 d6 pho bieén > d pho bién cua
tién t0 dang xét

private Itemset getltemsetFI(ltemset itemsl,
Itemset items?2)

Puoc tinh tir dau chuoi dén lan
xuat hién dau tién cua tién to

private int getLF(ltemset items1, Itemset
items?2)

Vi tri cubi cung trong Fl

private Itemset getFli(ltemset itemsFl,
Itemset items)

Lay phan chuoi tir dau dén vi tri 1
cua tién to

private ltemset getSemi(ltemset itemsFl,
Itemset itemsChk, int chk)

L4y phan chudi giira

private bool checkSemi(List<ltemset>
IstSemi)

Kiém tra Semi

private bool getPositionFirst(out int
position, Itemset items1, Itemset items2)

Tim vi tri dau tién cua tién to trong
chuoi

private SDB getPseudoProjected(SDB
GeneralSDB, ref Itemset items)

Xuat co s¢ dir 1i€u chiéu tir co so
dir 1iéu tong quat

private SDB getPseudoProjected(ltemset

Xuat co so dir liéu chi€u tur

items) Transaction
private double getSupportinFreq(ltemset DBeém d¢ pho bien trong b dir licu
items) pho bién

5.3.2. Chirc nang cac 16p va ham cia ng dung sir dung thuat

toan tich hop

Bang 5.21 Hai 16p sit dung AMO va ADOMD.NET

AnalysisService.cs

Tao Data Source, Data Source View, Mining Structure,
Mining Model trong Analysis Services.
Lop s€ str dung thu vién Microsoft. AnalysisServices.

ASHelp.cs

HO tro thuc thi cau truy van DMX.
Lop s€ st dung thu vién
Microsoft. AnalysisServices. AdomdClient dé thyuc thi DMX.
Duong nhu gan giéng voi thu vién System.Data.SqlClient
nhung AdomdClient chi dung dé SELECT dir liéu.
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Béang 5.22 Cac ham cua 16p AnalysisService.cs

Server svr

Dung dé két ndi Analysis Services

public void CreateDatabase()

Tao Database

public bool InititalizeDatabase()

Khéi tao bién Database

public void CreateDataAccessObjects()

Tao Data Source va Data Source
View

public void CreateMiningStructure()

Tao Mining Structure

public void CreateModels()

Tao Mining Model

public void ProcessDatabase()

Chay thuat toan

public void modifyProperties(int
minSupport,int minConf,string nameAlgo)

Stra lai thong s6 do pho bién va do
tin cady tén thuat toan s€ chay trong
Mining Model.

public void getProperties(out int
minSupport, out int minConf,out string
nameAlgo)

Xuat thong sb thuat toan trong
Mining Model
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