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Khai pha du’ ligu trong

Gi6i thigu hoc phan

» 1. Tén hoc phan: Khai pha dit liéu trong
kinh doanh (Data Mining in Business)

» 2. Ma hoc phan: INFO1831
»3. S6 tin chi: 2 (24,6)
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Noi dung

» Chuong 1: Téng quan vé khai pha dif li¢u trong kinh
doanh

» Chuong 2: Tién xtt ly va T6 ch
liéu
» Chuong 4: Mot sd b

1.1 Giéi thi¢u chung

» Khai pha dir li¢u: La viéc phan tich dir
lidu va tim kiém c4c tri thirc 4n gidu
bén trong bang cach sir dung cAc ki
thudt cua cdng nghé thong tin mot
céch tu dong hoac ban tu dong.

» Vi dy: Néu 1Q>=100 Thi????

8/15/2017

Chuong 1: Tong quan vé khai pha dit ligu
trong kinh doanh
» 1.1. Gioi thiéu chung

» Khai pha di liéu 1a gi

» Khai niém kho dir liéu

» Mot s6 mau dir liéu trong kinh doanh can khai ph&
» Tam quan trong ciia khai pha dit liéu trong kinh doanh
» 1.2. Quy trinh khai phé dir liéu trong kinh doanh

» Xac dinh myc tiéu

» Chun bi va td chirc dir lidu

» Luwa chon phuong phap va mo6 hinh khai pha

2 Dhan tich ui dinh gid két aua trang ha tra kinh doanh

1.1 Giéi thi¢u chu

» Kho dir liéu (Data Ware

» La mot hé thong thu lugm
tir cAc hé théng ngudn vao mo
hoac thong thuong.

» Kho nay thuong giir cac dir liéuhang nam va la nguon cung,
cho céc hé théng kinh doanh théng minh (BI) hodc cac ho
dong phan tich dir liéu khéc. Viéc cap nhat dir liéu la xu
16 thay vi cép nhét timg giao dich & hé thong nguon

t dir liéu mot céch
0 luu trir dir liéu nhicu
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Kho dir liéu (Data Warehouse) Mat sb bai toan trong Khai pha dir lisu KD

» Vidu:
> FTL (extract, transform, and

» Phan tich cAc dir ligu thi hiéu (Churn analysis): Telecom,
banking, and insurance. Vi du: dé c6 1 san pham dién thoal cin
200 USD cho quang céo

» Phan tich DL tham khao (Cross-selling). VD: Amazon, cac
website TMDT s& goi ¥ san pham lién quan khi ngudi ding
chon mua sp nao do

» Quan ly rui ro (Risk mana%ernent) dung trong chirng minh tai
chinh cua user trong ngan

» Phan khic khach hang (Customer segmentatlon) phan tich
thong tin khéch hang dé phan loai doi tugng khach hang

» DDS (dimensional data store)

» Ngudi dung truc tiép truy va
dir liéu tir DDS.

» Truong hop khac: co

dé sir dung dir liu tir D
(dung spreadsheets, pivo
tables,...)

1.1 Giéi thiéu chung » Lién quan dén nhiéu
tué nhan tao, co so dir liéu,

» TAm quan trong cua viéc khai phé dit lidu song va toc do cao, thu thap

N L . N gia, quan sat dir liéu...

» Su kiém tim tri thace trong mot lugng dir liéu 16n
1a nhu cau cap thiét ctia nhiéu doanh nghiép.

» Tang kha nang canh tranh trén thi truong

» Dic biét né rat gan ghi voi linh
phép théng ké dé mo hinh dir heu va phat hién cdc mau,
luat...)

» Kho dir liéu (Data Warehousing) va cac cong cu phan
tich truc tuyén (OLAP- On Line Analytical Processing)
ciing lién quan rét chat ché voi data mining

» St dung nhiéu cdng nghé sin c6
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Ung dung trong thuc té

» Bao hiém, tai chinh va thi truong chimg khoan: phén tich tinh hinh ta}
chinh va du bao gia cua cac loai ¢6 phicu trong thi truong chiung
khoan. Danh muc von va gia, 1ai suat, dir liéu thé tin dung, phat hién
gian lan, ...

» Théng ké, phan tich dit lidu va hd trg ra quyét dinh.

» Text mining va Web mining: Pha n ban va cac trang Web, tom
tat van ban,...

» Linh vuc khoa hoc: Quan s

1.2. Quy trinh khai pha dir liéu trong kinh
doanh

»1.2.1. Xac dinh myc tiéu
»1.2.2. Chuén bi va t6 chuc dit ligu
»1.2.3. Lya chon phuong phap va mo hinh

gene, dit liéu sinh vi

hoc, tim kiém, so sanh cé di truyén, méi lién he khai pha
gene va mdt so bénh di 4 ) ,

» Mang vién thong: Phal »1.2.4. Phan tich va danh gia két qua trong
sat 101, su ¢, chat lugng h6 tro kinh doanh

| N

1.2.2. Chuan bi va

1.2.1. Xac dinh muc tiéu » Thu thap va tién x

» Thu thap: dir li¢u du'qc 1
nhau nhu: gidy, h¢ thong

» Tién xir ly DL: DL khéng dong nhat, ... c6 thé
gdy ra cac nham 1an. Sau budc nay, dir lidu s&
nhat quan, day du, dugc rut gon va roi rac hoa

» Xéc dinh muyc tiéu chung, cy thé

» X4c dinh cac nhiém vu can phai hoan
thanh.

»Budc nay s& quyét dinh cho viéc rat ra dugc
cac tri thirc hiru ich va cho phép chon cac
phuong phap khai pha dir li¢u thich hop véi
muc dich tng dung va ban chat cua dit liéu




1.2.2. Chuén bi va td chue dit liéu

» Vi du, Mot Cong ty dién tir dua ra yéu cdu phan tich
dir liéu ban hang tai cac chi nhanh.

» >Phai kiém tra k¥ ludng co s6 dit li¢u ban hang cua
toan cong ty cling nhu kho xudng dé xac dinh va lya
chon cac thudc tinh hoac chi i
phén tich nhu: Ching loai
ca, chi nhanh ban ra.

» L&i 6 thé: khéng g
50 voi quy dinh, qu

» Nhiém vu: kiém SOAt V

1.2.3. Lua chon phuong phap va mé hinh
khai pha

» Chon Iya phuong phap va mo hinh sin c dé
trich ra cac mau hodc/va cac mo hinh an duéi cac
dir liéu.

» Phuong phép va md hinh dya trén bai todn:

» céc bai todn mang tinh m6 ta - dwa ra tinh cht
chung nhat cua dir liéu,

> céc bai toan dy bao - bao gom ca viée phat hién
cac suy dién dua trén dir liéu hién co.
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1.2.2. Chuén bi va t6 chic dit liéu

» Qué trinh chuan bi dit liéu phuc vu khai pha dix
lidu:

» - Lam sach dix liéu

» - Tich hop dir liu;

b - Bién doi dT e, s _—

> - Rat gon dit liéu et o —
djen e

™
n

Bién abi 232,100,39.48 —» ~10L0.32,180,0.59,048

Ta000

a mO hinh

1.2.3. Lya chon ph
khai pha

» Cac phuong phap chinh
» Classification: Algorithms:
network, and Naive Bayes.




1.2.3. Lya chon phuong phap va mo6 hinh
khai pha
» Céc phuong phép chinh
» Classification: Algorithms: Decision trees, neural network, and
Naive Bayes.
» Clustering: K-means, Hierarchi
Iterative Reducing and Clu:
(Cluster Using REprese

» Association: Thuong d
(phén tich cac phan
hop).

»find frequent ite
»find association rules.

dugc su dung thudng xuyén, va luat két

1.2.4. Phén tich va danh gia két qua trong hd trg
kinh doanh

» Danh gia m6 hinh: St dung lift chart (st
dung a trained model dé dy bao gla tri cia
tap test. V& d thi cia md hinh vai dit lisu
thye va dir liéu du béo).

» VD: €

» Xem actual lift.

» Dé plot the chart: Tinh c4c diém 6 lift curve bang ETIIIIEIXL)
cach xd ti 1¢ g:ua két qua dy bdo boi mé hinh va két T Customen Conthcted

qua ko dung mo hinh.

» Xem thém o:
http://www2.cs.uregina.ca/~dbd/cs831/index.html
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» Phuong phap hdi quy (Regression): tuong tu nhu phéan
16p, diém khac nhau 1a & chd thudc tinh dé du bao la
lién tuc chir khong phai roi rac.

» Phuong phép du bao (Forecasting): md hinh ARIMA
(AutoRegressive Integrated Moving Average), hodc
Decision Tree

» Step 1: Data Collecti
» Step 2: Data Cleaning and

segmentatlon task). Nén xay dung mo hinh voi nhiéu thuat toan v
céc tham so khac nhau

» Step 4: Model Assessment: sir dung cac phuong phap nhu: Llft
chart, Confusion matrix,..

» Step 5: Reporting (findings (patterns), and reports about the
prediction or forecast)

» Step 6: Prediction (Scoring) - use these models for predicti



http://www2.cs.uregina.ca/~dbd/cs831/index.html
http://www2.cs.uregina.ca/~dbd/cs831/index.html
http://www2.cs.uregina.ca/~dbd/cs831/index.html
http://www2.cs.uregina.ca/~dbd/cs831/index.html
http://www2.cs.uregina.ca/~dbd/cs831/index.html
http://www2.cs.uregina.ca/~dbd/cs831/index.html

» Step 7: Application Integration - Embedding data
mining into business applications

» Step 8: Model Management (new version updated;
security)

Chuong 2: Tién xit ly va T4 chirc dit liéu kinh
doanh
» 2.1. Tién xu ly dit lidu
» 2.1.1. Lya chon mu
»2.1.2. Lam sach di liéu
»2.1.3. Tich hop va bién dbi dit li¢u
» 2.2. T chuc dir liéu
»2.2.1. T) chire va cai dat kho dir li¢u (Data
warehouse)
»2.2.2. T6 chitc va cai dit Data Mart
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Céc nha cung cép chinh
> SAS.
» SPSS

» IBM: Intelligent Miner, developed by an IBM German
subsidiary.

» Microsoft Corporation: Microsoft was the first major
database vendor to include data mining features in a
relational database. SQL Server 2000.

» Oracle: Oracle 9i shipped in 2000
» Angoss: Angoss’ KnowledgeSTUDIO : add-in to SQL server

» KXEN: KXEN is a data mining software founded in 1998
(similar to excel) — SAP solutions

2.1. Tién xu ly dit Ij

» 2.1.1. Lwa chon miu:

» Trong nghién ctru théng

ctru dinh luong, mot méu

dir liéu thu thap dugce va/ hod 1

tong thé thng ké bang mot quy tac rd rang.

» Lua chon miu: Chon lya nhiing dit liéu phu hop voi
muc tiéu caa bai toan
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Chon mau? Chon miu
» Chon mau la mgf)t quy }r‘mh lga chon c4 thé tir 9u§n thé
cl}o quan sat, dé co ‘thé cpi ket qua quan sat mﬁu thanh
ket qua quan sat quan thé, & mot mic do chap nhén ma
xac dinh dugc.
» Chdy: Mau la dai dién ciia mot quan thé.
» Muc do dai dién phai dugc xac dinh/ do ludng duoc.

» C6 hai cach chon miu:

» Chon méu ngau nhién
» Chon mau khong ngau nhién

Chon méu ngau nhién

» Chon mau khdng ngau nhié
suat) la phuong phap chon
t6ng thé chung khong c6 kh:
chon vio mau nghién ctru.

» Céch lam: Trudge tién 1ap danh sach cac don vi cua tér}g thé
chung theo mot trit ty quy udc nao do, sau dé dénh so thi tw
cac don vi trong danh sach. Dau tién chon ngiu nhién 1 don
vi trong danh séch ; sau d6 ctr cach déu k don vj lai chon ra

1 don vi vao mau,...ctr nhu thé cho dén khi chon du so don
Vi ciia mau.

Vi du : Dya vao danh sach bau ctr tai 1 thanh phé, ta ¢6 danh
sach theo thir ty van cua tén chi ho, bao gom 240.000 ho. Ta
mudn chon ra mot miu c¢6 2000 h¢. Véy khoang cach chon
la : k=240000/2000 = 120, c6 nghia la ctr cach 120 ho thi ta
chon mét hd vao mau.

» VD: Tién hanh phong vén cac ba noi tro t6i mua hang
tai siéu thi tai mot thoi diém nao do ; nhu vy s& co rat
nhiéu ba noi trg do khong t6i mua hang tai thoi diém do
nén s¢ khong c6 kha nang dugc chon

v
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R o o Tinh ¢ mau
Cong thue tinh ¢& mau
» Trong do:
n=1a c& mau
z= gia tri phan phéi tuong mg vai do tin cay lua chon (néu do ti
95% thi gi& triz1a 1,96, 99% thi z=2.58 ...)
p= la wéc tinh ty 1& % cua tong thé
q=1-p

thuong ty 1€ p.va g duoc ude tinh 50%/50% do la kha nang 1011 nhé
thé xay ra cua tong the.

e = sai s cho phép (+3%, +4%, +5%...)

» Vi truong hop ¢& mu 16n va khong biét tong thé.

Vi du Tinh ¢& mau
» Tinh ¢& mAu cia mét cude trung cau y kién trude
mot cude bau cir vai do tin cay 1a 95% véi gid tri
z tuong tng 14 1.96, sai s6 cho phép 1a nim trong
khoang +5%. Gia dinh p*q 16n nhat c6 thé xay ra
1a 0.5*0.5.

» C& mau s& dugc tinh 1a:

& do
N = sb lwong don vj trong tdng thé.
P =ty l& tong thé.
Q=1-p,

k= sai s& cho phép.




Tinh ¢& miu
» Néu tong thé nho va biét duge tong thé thi ding
cong thirc sau:
V6in la ¢ mau, N 12 s6 luong tong thé, e 1a sai
s0 tiéu chuan
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Vidu

» Tinh ¢& miu ctia mot cude didu tra voi

Téng thé 12 N= 2000, d¢ chinh xéac 1a 95%, sai sb
tiéu chuan la +- 5%.
--> ¢& mau sé& duoc tinh 1a:

Céch chuan bi dit liéu

Data Gleaning

Data Integration

Data Recuction

Céc kiéu dit ligu
» Nominal scale

» Categorical scale
» Ordinal scale

» Interval scale

» Ratio scale

10



Nominal scale

. tegorical scall
Categorical scale Qualitative
+ Ordinal scale

+ Interval scale

JU24U0D UOI{DUIOUI 2U0W

+ Ratio scale

Li do phai lam sach DL
DL thyc thuong duge coi la “ khong sach”
Khong day di: Thiéu thuge tinh
»e.g., occupation=""
Nhiéu: 15i hodc ngoai lai
»e.g., Salary="-10"
Khong dong nhit:
»e.g., Age="42" Birthday="03/07/1997"
»e.g., 1a“1,2,3”, nhung lai danh “A, B, C”

VD

» Nominal: ID numbers, Names of people
» Categorical: eye color, zip codes

» Ordinal: rankings (e.g., taste of potato chips on a scale
from 1-10), grades, height in {tall, medium, short}

» Interval: calendar dates, temperatures in Celsius or
Fahrenheit, GRE (Graduate Record Examination) and
1Q scores

» Ratio: temperature in Kelvin, length, time, counts

» Lam sach dit liéu :
» Thiéu gia tri: Dién, bo
»Dit liéu nhiéu : 1am min

kich thudorc)

»VD: Mang luu gia cac mat hang: 4, 8, 15, 21,
21, 24, 25, 28, 34 Phan thanh cac bin Bin 1: 4,
8,15 Bin 2: 21, 21, 24 Bin 3: 25, 28, 34

»Hoi quy

8/15/2017
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VD

» Temperature values: 64 65 68 69 70 71 72 72 75 75 80
818385

Count

[83..85]

2.1.3. Tich hop va bién di dit liéu

» Tich hop dit ligu: két hop thanh mot kho di ligu thong nhat
» Bién ddi dir liéu: bién ddi sang cac dang phu hop cho viée khai
pha dir li¢u.
» Céac phuong phép:
» Chuan héa DL: bién doi vé khoang nho hon (diing phuong phép
min- max) vi du bién déi vé khoang [0,1].
» - Lam min: Logi bo cac truong hop nhiéu khoi dir ligu
» - Tong hop: tong hop doanh s ban hang dé tinh toan hang
thang va hang nam.
» - Khi quat hoa dit lidu: sir dung khi can tong quét héa dix
liéu & mirc cao hon.
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Bai tap
» Roi rac hoa cac gia tri sau, dung EW (Equal width) and
ED (Equal Depth) binning

» 13, 15, 16, 16, 19, 20, 21, 22, 22, 25, 30, 33, 35, 35, 36,
40, 45

» Thuat toan trong Data Mi
dyng dé xir Iy voi dir 1ié
dir liéu Boolean - Integ

» Dt liéu kiéu s6 lién tiép (Co
du nhu Income, Age) thuong duge chia vao cac
Bin hoac anh xa vao khoang tur [0,1] hoac [-1,1].

12



. Tich hop dir liéu

» Tich hop dit liéu dé phat hién du thira thdng tin (di lidu)
» VD: Thugc tinh doanh thu hang nam c6 thé 1a du thira

néu nhu né c6 thé dugc suy di&n tir cac thudc tinh hodc

tap thudc tinh khac

» Mot s6 du thira c6 thé duge p
phan tich twong quan, Gia
phan tich twong quan
tinh phu thugc vao
¢6 trong ngudn.

Phuong phap Z-score

» Céc gia tri cia mot thudce tinh A duoc chuan hoa dua

vao do léch tiéu chuan va trung binh cta A.

» A : trung binh; a,: 6 léch tidu chuan

» VD: gia sir do 1éch tiéu chuén va trung binh la:
1.000.000 va 500.000. thi gié tri 2.500.000 s& la

'

_ 2500.000 — 1.000.000 _ 1.500.000 _

500.000

500.000
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2.1.3. Tich hop va bién doi dit liéu
» Chuin héa DL:

, v —min,
v' = —————— (new_max, — new_ming) + new_min,
max, — ming,

» VD: Gia sir gid tri nho nht va 16n nhat cho thuge
tinh “thu nhap binh quan” 1a 500.000 va
4.500.000.

» Anh xa gia tri 2.500.000 vé khoang [0.0, 1.0]

_ 2500.000 — 500.000 2.000.000
~ 4.500.00 — 500.000 4.000.000

v (1.0-0)+0= 0.5

Phuong phap deci

» Di chuyén déu phan cic phan
thudc tinh A. S6 chir s0 sau da
dugc xac dinh phu thuge vao gia
¢6 cta thudc tinh A.

M

Trons A6 § 14 mid i nguyén nho nhat thoa man Maxdly' ) =< 1

» VD: Vi du: Gié sir ring céc gid tri ctia thudc tinh A duoc ghi
nhdn nam trong khoang -968 dén 917.

» > chia cho 1.000 (j = 3). Nhu vay gia trj -986 s& chuyén
thanh - 0.986 va 917 dugc chuyén thanh 0.917

13
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Bai tap

» 1. Néu mot thude tinh trong ngudn dir lidu Piém-Sinh vién
co cac gia tri A, B, C, D, F thi kiéu dir liéu du kién cta

thudc tinh do trong qua trinh tién xir Iy la gi?

» 2. Cho mang mét chiéu X = {-5.0,23.0, 17.6, 7.23, 1.11},

hay chuan hoa mang sir dung

» a. Decimal scaling: trong kh

» b. Min-max: trong khoan

» ¢. Min-max: trong kh

» d. Phuong phap d

» €. So sanh két qua ¢

xét vé uu nhuge diém

» 3. Lam min dir liéu str dung k¥ thuat lam tron cho tap
sau: Y ={1.17,2.59, 3.38,4.23,2.67,1.73,2.53,3.28,
3.44} Sau d6 biéu dién tap thu dugc véi cac do chinh
Xac:

»a 01 b. 1.

» 4. Cho tap mau voi cac gia tri bi thiéu

» X1=4{0,1,1,2y X2=1{2,1,—, 1} X3={1,—,—,0}
X4= (-2, 1,

» Néu mién xéc dinh cta tht cé cc thude tinh 12 [0, 1, 2],
hay x‘éc dinh cac gia :rri bi thiéu biét ring cac gid tri do
c6 thé 1a mot trong so cac xac tri cua mién xac dinh?

Thu nho dir liéu

» - Tong hop khdi dit lidu.

» - Lua chon tap thudc tinh con

» - Rat gon chiéu

> - Bl'n gon 6 hoc, trong do cac dir liéu s& dqu tha}l thé:
b?ng cac dir liéu phu nho hon nhung cuing biéu dién van
de.

» - Roirac va phan cap khdi niém Year 2002
Quarter | Sales Sales
Q1 | s224000] 2002 | $1,568,000
Q[ sd08000d T | 2003 | 52,356,000
Q3 | $350,000 2004 | $3,594,000
Q4 | 586,000

14
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Lya chon tép thudc tinh con

» Rt gon kich thude dir liéu bf’mg cach loai bo cac thudc

tinh khong hitu ich hoac du thira (hoac loai bo cac

chiéu)
» Tim ra tap thudc tinh nho nhét s
phuong phap khai pha dit liéu
gan sat nhat voi két qua khi
tinh.

cho khi 4ap dung cac

VD

Lua chon ting dan

Logi bt

Ciy quyét dinh

Téapthudc tinh ban dau
{Al, A2, A3, A4, AS, A6}
Tép rit gon ban diu

1

=>{Al}

=> {Al, Ad}

=>Két qua A1, A, A6}

Tapthudc tinh ban dau
A1, A2, A3, A4, AS, A6}

=> [Al, A3, Ad, A5, A6}
=> (A1, A4, A5, A6}
=>Kétqua {Al, A4, A6}

Tépthudc tinh ban diu
A1, A2, A3, Ad, A5, A6}

= Két qua {Al, Ad, A6}

2.2. T4 chirc dit liéu

» 2.2.1. T6 chire va cai dat kho dit liéu (Data warehouse)
» 2.2.2.T6 chire va cai dat Data Mart

Kho dit ligu

» Khai niém kho dir liéu (data
Barry Devlin va Paul Murp

» “Kho dit li¢u 1a h¢ théng tric
va cung cép ngudn dit liéu vao mo
sau d6 hd trg, thuc hiene truy vén, hodc phan tich phuc
vu cho muyc dich cua qua trinh ra quyét dinh”

it liéu da chidu

15
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2.2.1. T chirc va cai dat kho di liéu (Data
warehouse)
» H¢ thong Data Warehouse

bac trung cua kho dir liéu

» Huéng chii thé (subject oriented).

» Bién thién theo thoi gian.
» Tinh 6n d@inh (non-volatile).
» Tinh tich hop

gure 1-1. A diagran of @ data warehause sysiem

VD vé Cube

Figure 1-2. A cube with three dimensions

258 8200

16



Hé théng giao dich vs hé théng data
warehous

v

» Luu ngin han
» Khéng luu lich sir ciia Master data.
(as products, customers, branches,
and vehicles) > khi thay doi miéu
ta san pham N6 s& x6a viéc mo ta
cil.

Luu dai han
Bit bugc phai luu thdng tin cia
M ita

v

hi ¢6 the ldy dif li¢u ¢, data

e thong qua truy van—> ko
i ay do dinicu gchi 6 hé thong
Duing dugc truy van, dit ligu duge & pheép cip nhat vao
cap nhat boi ngudi dung (vi du nl
mua hang)
Chay truy vén lau vi DI da
héa - Normalization- lién K
bang)
» Ly DL tir 1 ngudn

v

v

Tuong lai ctia Kho dir liéu

» Sir dung dir liéu khdng c6 céu tric

» Tim kiém trong DL khong c6 cAu tric
» Service-Oriented Architecture (SOA.
» Real-Time Data Warehouse

8/15/2017

Business Intelligence

» Bl la mot tap céc hoat dong dé hiéu trang thai kinh
doanh thong qua cac phén tich dit li¢u (trong va ngoai
doanh nghiép) dé dua ra cac qd kinh doanh.

» VD: Quan ly hi¢u qua KD, phan tich loi nhuan khach
hang,...

» 3 linh vyc chi yéu:

» Reporting
» OLAP
» Data mining

» Gom hai thanh phan chi
» Kién triic ludng di ligu (|

» Kién tric h¢ thong: Céu hinh vai
network, software, storage, and clients

17
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Data Flow Architecture Kién tric DDS don

» Kién tric ludng dit liéu thuong bao gdm: Cach thire >
dieu khién, logged, giam sat, va cac ky thuat dé dam Source
bao chét lugng cia dir liéu cn luu trit. Sy

» C6 4 kiéu kién tric:

»single DDS (dimensiona Source
»NDS + DDS, (normali System
»ODS + DDS, (op! Ty
» Va federated d
liéu) System
Uu/Nhuoc
» Uu diém:

» Kién tric don gian.

» it cong doan xr li.

» Thuan lgi khi xay dung nhirng kho dit liéu nho.
» Nhuoe diém:

» Khéng hé trg viée tao ra nhiéu kho dit liéu.

» Khong téi sir dung duoc goi ETL da lam..

18
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Uu/Nhuoc
» Uu diém:
» Luu trit dit liéu tap trung da duoc lam sach.
» Chira dit li¢u lich sir.
» Sin sang cho viée nap vao nhiéu kho di lidu diu cudi.
» Tai sir dung duge cac goi ETL.
» Nhuge diém:
» Kién tric phic tap

» Tén thém khong gian luu,

» Thoi gian thye hién m
don.

ki nap di liéu 1au ho

» Viing chira dir liéu trung gian

Kién tric ODS +DDS

Uu/Nhuoc
» Uu diém:
» Luu trit dit liéu tap trung da duoc lam sach.
» Tan dung 1am co s6 dif li¢u tap trung phuc vy giao téc cho tmg dung diu
cuol.
» Nhuge diém:

» Khong chira dit ligu lich str.

» Céc goi ETL dé dua dir liéu tir viing dit liéu hoat dong vao kho dit li¢u diu
cuoi phire tap hon.

» Vuing dit liéu hoat dng c6 thé bi gin doan khi nap kho dir li¢u.

» Khong ti str dung dugc cac goi ETL.

19



Kién tric hé théng (System Architecture) - VD

Luoc db hinh sao (StarFlake Schema)

8/15/2017

CAc luogc db dir liéu trong data warehouse

» Luoc dd hinh sao (StarFlake Schema): bdng dit kién.
bang chieu.

» Lurge do bong uyét (SnowFlake Schema).

> CFIU y: chu tric phi chuén cua céc bang chiéu trong lugc
d6 hinh sao ¢6 thé thich hgp hon cho viée duyét cic
chicu.

Céc thanh phan ci

» Bang su kién va ndi du
tinh va cac khoa ngoai ¢
bang chiéu

» Céc bang chiéu va noi dung cua no: cac thude
tinh va cac thudc tinh tham chiéu. Cac bang
chiéu da dugc chuan hoa

» Céc duong két ndi bang chidu véi bang su kién

20
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Luoc do VD
— — im gk im product
TEN BANG CHIEU TEN BANG CHIEU —
22 o ITESER [P s,y NEEEREY |
Cic thugc tinh mo 1€ r>Cic thudc tinh mo ti -
Ciic thudc tinh phincip ENBA Céic thude tinh phincép i vl WE(]) et orrs ot pne: VAR CHAR 1)
Céc thufc tinh do Cic thuj tinh do m%ﬂﬂmﬂ%m o ey NTESERE) | P ot . VRCHAR )
. i oy NTESER [ P o e LR
iz week: TINVINT}T) b bl R
— dae_manthnr: TYINTI| revenee: DECIMAL )
TEN BANG CHIEU v Iy ) T
Céic thude tinh mo 13 €@ f A i year SWALLINTZ) shipping ost:ECIMALE)
Cic thuge tinh phancip e ti A ( -
Cic thugc tinh do d

Luoc db bong tuyét

» 4 thanh phan chinh:

» — Bang su kién va ndi dung cua n6: Nhirng thudc tinh va
cac khoa ngoai can thiét dé lién két cac bang chicu

Luoc dd

BANG CHIEU

Cie thude tinh md t|

ITEN BANG CHIEU] Ciie thude tinh do

» — Cac bang chidu va ndi dung ciia no: céc thude tinh va
cac thugc tinh tham chiéu, cac bang chiéu da dugc
chuan hoa

|Ciic thujc tinh mé t)
Cic thugic tinh do

0C tinh mé |
Céc thude tinh do

» — Céc duong két ndi bang chiéu voi bang su kién

Khoa ngoai —|
Khéa ngoai
TEN BANG CHIEU] Khéa ngoai
Cic thude tinh do
Cic thue tinh md tiq
Cic thudc tinh do.
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Thiét ké DL

> Bé”ng sur kién: 1a mot bang CSDL quan hé véi cac dac
diém:

» — Thuong la bang 16n nhét

» — C6 khoa ngoai la cac khoa chi

Bang chiéu (Dimension Table)

» La mot bang trong CSDL quan hé c6 mot phin khoa
dugc ket noi voi bang su kién. Cac bang chiéu khac
nhau két hop v&i bang su kién dé tra 101 cho cac cau hoi
ve nghiép vu.

» Dic diém:

» — Chira céc dir liéu c6 quan hé tinh trong kho dir liéu.

» — Luu trit céc chidu théng tin thuong st dung trong truy
van.

VD

0 igu dang sb 40 gy Kyt

Hoic luge dd bong

Nha cung cép

Khach hang

22



OLAP trong kho dir liéu

Khéi OLAP Céng cu bao
cdo, hién thi

—5
2

Types of OLAP

» Relational OLAP (ROLAP).

» Multidimensional OLAP (MOLAP)
» Hybrid OLAP (HOLAP)

8/15/2017

OLAP

» L& hudng tiép can dé phan tich dir lidu da chiéu.
N6 a2 mot trong cac cong cu cua Bl str dung
CSDL quan hé.

» OLAP gdm c6 3 chirc niang chinh:
» Consolidation (Roll-Up)
» Drill-Down
»Slicing And Dicing

nhung voi quy mé nho

mot linh vuc, mot chuyés

» Cac DM thuong dugc xay dv iéu khién boi
cac phong ban riéng ctia mét to chirc.

» Cac DM c6 thé dugc két ndi tich hop lai voi nhau
tao thanh kho dit liéu.

>
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So sanh DW va DM
» Data Warehouse:

» Phu trong nhiéu chu dé

» Chira cc thong tin chi tiét

» Lam viée tir nhiéu ngudn
» Data Mart

» Chi chira 1 chu dé: Finance

» C6 thé thong ké di lié

» Duoc xay dung dua trén lu

Kho dit liéu chuyén dé phu thudc

Hé théng tic
nghiép

.

Bén hang

8/15/2017

Céac dang co ban cua Data Mart

» Hai dang co ban cia DM la kho dir liéu chuyén
dé doc lap (Independent data marts) va kho dir
liéu chuyén dé phu thudc (Dependent data marts)

Data Warehouse Data Mart
Scope Corporate Line-of Business (LoB)
Subjects Multiple Single Subject
Dam Sources Many Few
Size (iypical) 100 GB-TB+ < 10068
Implementation Time Mounths to years Months

Hé thing
tdc nghiép

24



Chuong 3: Str dung cong cu OLAP trong
khai pha dir li¢u
» 3.1. Tong quan chung vé SQL server analysis service
» 3.1.1. Mot s6 khai niém lién quan
» 3.1.2. Té chitc md hinh co s dif lidu da chiéu
» 3.1.3. Gi6i thi¢u va cai diit cong cy OLAP,
» 3.2. Xay dung OLAP Cube
» 3.2.1. Xay dung DB Engine
» 3.2.2. Thiét 1ap nguon , bang F
» 3.2.3. Thiét 1ap céc chiéu ch
» 3.2.4. Xay dung Cube
» 3.3. Xay dung Report
» 3.3.L. Thiét 1ap nguén cho Re
» 3.3.2. Lap Report tir co ¢ dir liu
» 3.3.3. Quan Iy Report (bio mit- security, truyénsul

excution).
SQL Server
Oracia
rmlatonal database .

Domain conirolier
‘Active Directory. Eiln sarvac
directory services Excet fles

8/15/2017

3.1. Téng quan chung vé SQL server analysis
service
» 3.1.1. Mot s6 khai niém lién quan
» Microsoft SQL Server Analysis Services (SSAS):
» OLAP
» Data Mining Function
» Ung dung cua Data Mining: SSAS cho phép thiét ké,
tao, va mo hinh héa md hinhttr cdc nguon khac nhau
thdng qua viéc dung cac thuét toan cua Data Mining

Yéu cAu vé thiét |
» C4c thanh phan va ¢
» SQL Server Database Engi
» SQL Server Analysis Servic

» Business Intelligence Studio: C s& co dugc
khi cai SQL Server phién ban Full ( SQL Server 2008)

25



Cac KN khac

» Dir liéu khéi (Data Cube): Dir liéu trong kho dir liéu duoc 11‘1; hién dudi
dang da chiéu (Multi Dimension) goi 1a khoi (cube). M6i chiéu mo ta mét
dac trung nao do cua dir liéu.

» Vi du véi Data Cube ban hang

» chiéu hang héa (Item)
> d
» chi¢u chi nhanh (Branch) mo ta t

thoi gian (time)

8/15/2017

» Bang Fact: bao gdm céc d¢ do, sy kién trong kinh doanh

» Bang chiéu (Dimension Table): la bang bao gdm céc
thudc tinh khac nhau giai thich vé khoa chiéu ¢ bang
Fact.

» VD

3.1.2. Té chitc mé hinh co s¢ dit ligu da chidu
» Thiét ké Data Mart
» Mot su kién ban hang xay ra khi ¢ 1 ngudi khach
mua hang.
» The roles (vai trd) —who, where, what, cua su kién
nay la : customer, product, va store.
» Con levels (hay con goi la do do (measures) la
quantity, unit price, value, direct unit cost, va indirect
unit cost.

vate roduct Sa

sales_date_key

product_key
store_key

[
’7‘,..“
=

Figure 5-1. Product Sales fact tabie and its dimensions
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Thém céc cot thoi gian

omerds
Tine_number

Figure §-2. Product Sales table (and its dimensions) wit

Thiét ké CSDL vét ly

» Xem xét vé bo nhé luu trir: duoc tinh theo kich ¢ cuia
bang Fact va bang chiéu dé ra kich ¢& ciia DDS. Sau do,
tinh kich ¢ cia NDS dua trén s dong DL va kich
thude ctia mdi bang. Tinh kich ¢& cua toan CSDL dya
trén bang ngudn va phuong phap duing truy van.

» VD: Gia su Product Sales fact table c6 8 int columns,
1decimal column, 10 money columns, va 3 datetime
columns (22 cot)

» Vivay:rowsizela8 X 4+ 1 X 5+ (10 + 3) X 8 = 141 bytes.

» Cho phép 50 % s cot tréng cho tuong lai thi s6 bytes s& gén la
212 bytes (10 ¢4t x 8 bytes 12 16n nhét)- tlly vao ngudi thiét ké.

» Gid sir h¢ thong chi ra rang trunh binh mdi ngay c6 khoang
500,000 giao dich.

» Cén phai chuan bi luu DL cho 2 nam thi kich thudc cta bo nhé
Iuu trir DL cho bang Fact s€ la:

» 600,000 X 365 X 2 X 212 bytes = 86GB.

» Integers are 4 bytes, decimals are 5 bytes, and money
and datetime are 8 bytes,

Tao DDS

o
, filename = 'h
, size = 30 B, fils
, filegroup dds_fg3
, filename = 'h:\di:
, size = 30 €8, Filegr
, filegroup dds_fga (nam
, filename = isk\datag\dds_fga.ndf"
, size = 30 CB, filegrowth = 5 GB)
, Filegroup dds_fgs (name = 'dds_fgs'
, filename w isk\datas\dds_fgs.ndf'
, size = 30 GB, filegrowth = 5 GB)
, filegroup dds_fgh (name = 'dds fg6'
, filename w 'h:\disk\datab\dds_fg6.ndf’
, size = 30 GB, filegrowth = 5 GB)
Log on (name = ‘dds_log’

, filename w 'h:\disk\logi\dds_log.1df'
, size = 1 (B, filegrowth = 512 MB)
collate SQL_Latini_General CP1_CI_AS




Creating DDS Database Structure

» Open SQL Server 2005 Management Studio, connect to
your development SQL Server instance, and start creating
the tables.

» create table dim_date
» Tao c4c bang chiéu.

» VD: create table dim_produc
product_code varchar(10)

» constraint pk_dim_prod
(product_key)

» on dds_fg6 )
» on dds_fg6
> go

Tao céc Indexes

» create index fact_product_sales_sales_date_key on
fact_product_sales(sales_date_key)

on dds_fg4

go

create index fact_product_sales_customer_key on
fact_product_sales(customer_key) on dds_fgd

> go

create index fact_product_sales_product_key on
fact_product_sales(product_key) on dds_fg4

> go

create index fact_product_sales_store_key on
fact_product_sales(store_key) on dds_fg4

» go

vwvyy

v

v

8/15/2017

Tao bang Fact

use DDS

go

if exists (select * from sys.objects where name = ‘fact_product_sales'
and type ='U")

vvyywyy

v

drop table fact_product_sales go

create table fact_product_sales ( sales_date_key int not null ,
customer_key int not null, product_key int not null , store key int not
null, order_id int not null , line_number int not null , quantity int,..
, constraint pk_fact, product sales primary key clustered (order_i ld
ine_number) on dds_f

constraint fk_fact, produm sales_dim_date foreign key
(sales_date_key) references dim_date(date_key) ,

constraint fk_fact_product_sales_dim_customer foreign key
(customer_key) references dim_customer(customer_key) ...

> go

v

v

v

v

3.1.3. Giéi thiéu va caj

» Cai dat SQL Server 200
Developer hodc phién ban Ent
day du va khi cai dat chon muc
Database Services” va “Analysis

» Cong cu cho phép thuc hién OLAP la
Server Business Intelligence Development
Studio - BIDS™.

» Chiy tai Feature Selection chon tham s6 Bl
va Reporting Services, Analysis Services
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Mot s6 chii y

» Khi cai SQL nén chon New SQL Server New
SQL Server stand-alone installation

» Khi khong két ndi dugc véi Server thi chon lai &
Management Studio véi TCPAP la Enable

3.2.1. Xay dung DB Engine

» Dinh nghia mot Data Source

» Trong khung Solution Explorer, phai chudt Data Sources va
chon New Data Source

» Tai man hinh Welcome to Data Source Wizard, nhin Next
deé chuyén sang ctra so Select how to define the connection

» Tai cira s Select how to define the connection page, c6 thé
dinh nghia mdt data source bang cach tao méi connection
hodc trén mot connection da co san thong qua: Create a
data source based on an existing or new connection

» nhin New

8/15/2017

3.2. Xay dung OLAP Cube

» Ma Business Intelligence Studio: Vao Start — All
Programs — Microsoft SQL Server 2008 va m¢ cong cu
SQL Server Business Intelligence Development Studio

» Chon menu File — New — Project

» Trong ctra s6 tao mai Project, chon Business
Intelligence Projects va chon Project Types, chon
Analysis Service Project trong pane Templates

» Dat tén cho Project Name, va thiét 1ap tuong tu cho
Solution Name,

» chon OK

Dinh nghia m¢t D
» Trong dialog box Con
thude tinh cho Data Source.

» Trong danh sach Provider, chg
Server Native Client 10.0

» Trong Server Name, gé vao localh

» Kiém tra gia tri Use Windows Authentication dugc chon,
trong danh sach Select or enter a database name, chon
AdventureWorksDW2008

» Nhén Test Connection dé kiém tra két ndi dén véi SQL
Server

» Chon OK va nhan Next
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Dinh nghia mgt Data Source

» Tai cira sO Impersonation Information, thiét 1ap Security
Credential cho SSAS dé két noi t¢i Data Sources,
chon Use the Service account, va nhan Next.

» Tai man hinh Completing the wizard, thiét 1ap tén cua
Data Source 1a Adventure W va chon Finish

Dinh nghia Data Source View

» Trong khung Solution Explorer, phai chudt Data
Sources Views, va chon New Data Source Views

» Cura s6 Welcome to Data Source View Wizard xuat hién,
nhén Next

» Dialog Select data source xuat hi¢n, tai muc Relational
Data Sources, chon Adventure Work DW ma ta da tao
nhu trén roi chon Next.

8/15/2017

Két ndi Data Source

Dinh nghia Data S
» Tai Dialog Select Tal
liéu va views tir danh sach
» VD:
» DimCustomer (dbo)
» DimDate (dbo)
» DimGeography (dbo)
» DimProduct (dbo)
» FactInternetSales (dbo)
» Nhan n(t “>” dé thém cac bang vao danh sach Included
Objects
» Nhén Next
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HHT Data Source va Data Source View

[&y0La0 oW

£yoap

(£ OLAP(CHUC)

£3Analyss Services Projects

(£ Analyss Services Prject1
(£508

2 hssembiies
ﬁ‘w [ Miscellaneous

'y Analysis Services Project12
£ Analysis Services Projecti

3.2.2. Thiét 1ap ngudn , bang Fact

» Vidu:

» Open Business Intelligence Development Studio. Click
File > New > Project, select Integrated Services
Project, and name the project (vd nhu Amadeus ETL).
Click OK to create the project. [>=..=

8/15/2017

Set up a data sourc
» 1. Data Sources, >
» Click New.
» 2. Chon SQL Native Client.
» 3.Chon Use SQL Server Authe
» GO ETL tai username va g password,
» “Save my password”
» C6 thé chon Use Windows Authentication.
» 4. Test Connection, click OK.
» 5. click Next. click Finish.
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Chon Data Source tir OLE DB

» Nhay kép chugt the Data Flow task in the Toolbox on
the left side.

» A Data Flow task will appear in the top-left corner of
the design surface.

» Nhéy kép chudt that Data Flow task in the design
surface, and the design surface will change from Control
Flow to Data Flow.

» Nhay kép chugt OLE DB Source under Data Flow
Sources in the Toolbox on the left side. The OLE DB
Source box will appear in the design surface.

8/15/2017

Lap lai cac budc trén dé chon ngudn khac
(néu co)

>
>

>

1. Choose SQL Native Client as the provider.

2. Type the server name, username, and password the same as
before.

3. Enter the database name (VD Stage).
4, Click Test Connection, and click OK if succeeds.

5. Make sure servername.Stage.ETL in the Data Connections box
is selected, and click Next.

6. Name it Stage, and click Finish.
Ch y: ¢6 thé xem c6 bao nhiéu Data Source & Explore Panel.

|
Figure 7-8. Creating the OLE DB source in the Data Flow task
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Tao truy van tir OLE_DB Source

» Tirman hinh Data Flow Task=> Kich dup chu¢t=> Xuit hién
OLE DB Connection Manager, click New.

» 5. Select tén cua nguon (VD servername.Jade.ETL), OK

» 6. In the Data Access Mode drop-down list, choose SQL
Command.

» 7. Click Build Query, and Quer

» 9. Click Close.

» 10. In the SELECT FR
select count(*) from

» 11. Click Preview.

3.3. Xay dung Report
» 3.3.1. Thiét lap ngudn cho Report
» 3.3.2. Lap Report tir co s dit li¢u nhidu chidu

» 3.3.3. Quan Iy Report (bao mét- security, truyén-
subscription, quan ly thye thi —excution).

8/15/2017

Mot sé chii y

» Khi Deploy cube khong dugc ma cé thdng béo la
OLEDB error do khéng cd quyén két ndi. Quay
lai SQL server-> chon tén Database—> Properties

» HHT Database Properties=> View Server
Permission

» Chon Tén Account=> click chon cac quyén cua
Grand phia dudi

» Khi chon measure cho Cube nén chon kiéu
Number

Quy trinh
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3.3.1. Thiét 1ap ngudn cho Report

» Mo SQL Server Business Intelligence Studio

» File > New > Project va Report Server
Project tir danh sach Business Intelligence
Projects,

» g0 tén cho project va

» Trong khung Solution Explorer click chudt
phai lén Shared data Sources chon new.

» Chon ngudn trong HHT

e}
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Tao mdi Report Project

Be [t Yoo Pet Bod Qg SQUPrmpts ook Yindow Heb
TR TR T R R N L A G Y ]
3 Sclution Explore - PeiSSRS < 3 %

Thiét ké query cho
» Man hinh Design the
» Hodc ding chirc nang Query
» VD

» SELECT P.Name ,
ProductNumber ,
Color,

ListPrice ,
SC.Name [Categol \
FROM Pr(gductigon?groductP \
LEFT OUTER JOIN Production.ProductSubCategory SC \
ON P.ProductSubCategorylD = SC.ProductSubCategorylD |
WHERE P.ProductSubCategorylD IS NOT NULL

AND P.Color IS NOT NULL

ORDER BY Category, ListPrice ASC
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» Select the Report Type, chon Tabular, Next

» Design the Table, thém Color va Category vao
trong myc Group, hdy thém céc truong con lai
vao muc Details, nhan Next

» chon Stepped tai budc Choose the Table
Layout va Next. Tiép theo, ¢ iéu cho bang
béo céo va tiép tuc Nex g 1a dat tén (vi
du Products By Categ

L s 3 cotomrmen =
Cpmi coh

K conom)
oo tae 2 O

Thue thi bao cdo (deploy) Truy xuit b4o cao

» - Nhay phai chudt 1én tén du én trong khung Solution
Explorer va chon properties.

» Chon targetServerUrl danh dia chi noi chira dir liéu cc bao ca
trén webserver.

» VD: dia chi dich dugc cdu hinh & Report Server
1a : http://localhost/reportserver.

» Cudi cling nhay chudt phai vao project

» Chon Deploy.

» Khoi dong SQL Server Mal

» Nhép vao nat Connect tron,
dich vu Reporting Service.

» Két noi voi may server cua ban.

» M rong nit Home trong cay Object Explorer dé tim
tén du an, vi du ProductReportl.

» M6 rong tén dy 4n ProductReport1 dé tim ra bao cdo co
tén ProductReport1.

» Nhép chudt phai vao bdo céo va chon View Report

S ——

=i
—
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http://localhost/reportserver

3.3.2. Lap Report tir co s6 dit ligu nhiéu chiéu
» Tuong tu nhu trén, tuy nhién:

» Trong khung Solution Explorer click chugt phai lén Shared data
Sources chon new.

» Trong khung_ hié iéu it nbi 1a SOL Server Analysis

Export bao cao

» Dé export béo céo ra cac dinh dang khac nhau nhu PDF,
Excel... :

» Chon thé Preview
» Nhan nat Export & phia bén trén:

Perumetis
» Sau do6 chon dinh dang phu hop, duong dan Iuu file va

x L MU Tl with repent dals
nhan Save. €5 fermma delimire])

» Chi y: C6 thé Export I&n Share Point Hoiic Web Portal e

PAHTML (v archive)
)

Fowrsoin!
Word
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3.3.3. Quan ly Report (bao mét- security, truyén-
subscription, quan ly thuc thi —excution).

» C6 4 céch thirc bao mat:

» Login va user: cho phép truy cap vio hé théng thong qua
nhitng login.

» Server role: mot tap hop 1 nhom nhirng quyén va duogc
dai dién bang 1 tén thé c6 thé thudn tién trong viéc quan
ly.

» Database role

» Authentication: SQL Server authentication va Windows
authentication

Chuwong 4: Mot s6,
kinh doanh _ Ba

» 4.1. Phan tich dit liéu Mark
» 4.2. Quan ly cham séc khach
» 4.3. Phan tich dir liéu ban hang
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4.1. Phan tich dir liéu Marketing
» 1. Dat bai todn, xac dinh muc tiéu
» 2. XD CSDL

» 3. Phan tich vgi OLAP
» 4. XD béo céo

4.2. Quan ly cham s6c khach hang
» 1. Dat bai toan, xac dinh myc tiéu

» 2. XD CSDL

» 3. Phan tich voi OLAP

» 4. XD béao cao

4.3. Phan tich dir liéu ban hang
» 1. bat bai toan, xac dinh myc tiéu
» 2. XD CSDL

» 3. Phan tich voi OLAP

» 4. XD bao céo
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