DAl HOC HUE

Chwong 4.
M® hinh div liéu da chieu
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DAl HOC HUE

NOI dung chwong

e Cac khai niém chinh cua mo6 hinh dir
liéu da chiéu
— D@ kién (Fact)
— Chiéu (Dimension)
—Po tho
— Tong hop
e Cac mo hinh lwu triy
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DAl HOC HUE

M® hinh di¥ liéu da chieu

« Puoc dé xuat va thiét ké cho mot muc dich
phan tich dir liéu
e MO hinh dir liéu nay khong phu hop cho hé
thong OLTP
e MO hinh di¥ liéu nay dwoc thao tac béi cac
cong cu OLAP
- C:élc cong cu nay cung,cép, cac phwong tién truy
vér1 manh dwa trén thiét ké mo hinh dir liéu da
chiéu
— Vi du nhw: TARGIT Analysis, SQL OLAP Server

HITEC

Huenversity information Technology Center



DAl HOC HUE

E

M® hinh di¥ liéu da chieu

L_ocation
All
Product Region Time
. T . All
All District y
Year
Manufacturer Store
1 Quarter
Week ‘
Brand
3 \ Month
/
Product Day
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DAl HOC HUE

E

e Cac dr kien (Facts)
— Miéu ta céc vung kinh doanh
— Khéng thay dbi khi n6 da dwore sinh ra
—DPuwoc lwu tai mot cap thd nao doé

e CAac chiéu (Dimensions)
— Thong tin tham chieu qua dé cac di kién

co thé dwoc cau trac cho viéc phan tich

— Binh nghia cac phan cap

 Va cac khoi da chiéu (Cubes)

Céc thanh phan chinh
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Khoi

« Mot khdi co thé cé nhiéu chiéu
— Néu cd nhiéu hon 3 chiéu sé dugc goi la ‘siéu
Khor' ("hypercube”)
— Vé mat ly thuyét thi s chiéu la khéng han ché
— Thwérng thi s6 chiéu la tr 4 dén 12
« M6t khoi bao gdbm nhiéu 6 dir liéu
— La mot lién két gitba cac gia tri cla chiéu
— M6t 6 c6 thé 1a réng (khéng co dir liéu cho lién két
nay)
— Khoi thwa (sparsecube): c6 nhiéu 6 rdng
— Khoi day dac (densecube): c6 it 6 rdng
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Vi du vé 6 rong

measure value, for fact "Jill got 87 in CS5678"

Jack Al
/3 "students” dimension
25 95
QO 62

"courses"

. . empty cell. no fact
dimension Pty

about Jill and CS4002
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DAl HOC HUE

Vi du ve dir kién va chieu

e Kho Grocery
e DI kién:

— POS:point of sales sw kién ban hang
 Chiéu:

— Thoi gian (Time)

— Vi tri Kho (Location - Store)

— San pham (Product)

— Quang cao (Promotion)

HITEC | Hueuniversity information Technology Center
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Khoi Grocery

rall-up fo region
E 3 Dimensions:

Time, Produect, Store
Attributes:

Product (upec. price. ...)

Store ...

Hierarchies:

Product — Brand — ...
Day — Week — Quarter
Store — Region — Country

rell-up to week
MTWThFSS
Time
56 umts of bread sold in LA on M

HITEC __ Hueuniversity Information Technology Center
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Céac khai niém ve chieu

« Mién phan cap

« Céac cap (Levels), cap twong &ng voi
cac doé tho

« Lwoc do chiéu Dimension schema

 C&c toan tlr chiéu Dimension operators
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PAI HOC HUE

Céac vi du vé chiéu

Product Dimension

Object View T

- : o . Total
e '. :
g i i@ ' Manufacturer

. Brand

Oihjesct Wiew rp—

L3 Total

B 5 5 Reon
PRRRR o

® 9 -9 ..f

. Products

Object View o

P Sl -
Aoeagay | e-
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DAl HOC HUE

E

« M6t chiéu bao gdbm nhiéu thudc tinh. Vi du nhw:
— Time dimension: day, month, year
— Product dimension: ProductID, LinelD, BrandID

e M®t chiéu dwoc cau trac/ td chire & dang phan cap:
— Time dimension: day ->week - quarter
— Product dimension: product - brand - manufacturer

e CAac thudc tinh xac dinh cap nao ma mét phan to
chiéu thudc vao

« CA&c phan tl time cO cung nam, thang thudc vé cap
‘month’

e Tat cé phan t& product c6 cung brand thudc vé cap
‘brand’

Thuéc tinh chiéu
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TRUNG TAM CONG NGHE THONG TIN

E

CW5.1999 > (W9.1999

1.Jan.1999 6.Jan.1999 1.Feb.1999 3.Feb.1999 3.Mar.1999
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E

Lworc do chiéu va phan cap

Product Geography Time
All All
Manufacturer Region
! ! Quarter
Brand District
1 1 Month
Product Store
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DAl HOC HUE

D kién (Fact Data)

« Céac dir kién s6 (Numerical measures)
« Dwoc truy cap bdi cac chiéu

Fact Summary Fact

HITEC | Hueuniversity information Technology Center



E

'-

DAl HOC HUE

D kién (Fact Data)

« Chtra dir kién suy dan

Unit_Sales /—> Average_Selling_Price

HITEC

Januar
Unit_Sales

Unit_Sales
Unit_Sales
Unit_Sales
Unit_Sales

Unit_Sales

+ January_Unit_Sales

Hue Wniversity Information Technology Center




DAl HOC HUE

E

e Cac bang chira dr liéu I&n
e D lieu dwoc dan nhan thoi gian

&
1997

D kién (Fact Data)

1992

Time

HITEC Hueuniversity information Technology Center
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&)

Vi du ve dir kién

ProductDimension
Product B TimeDimension
Brand 5
| SaleFactTable D
Manufacturer . M?))rlﬂh
oo O<{ Product t
Store >0 Quarter
Da Week
""""" oq 2y Year
Unit_Sold
Location Dimension Dollars_Sold
Region | Dollars_Cost
District
Store

(Dollars_Sold,Min)

(Dollars_Cost,Max)

(Unit_Sold,Sum)

HITEC Hueuniversity information Technology Center
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E

Khoi da chiéu (Cube)

Location
All Time
Product i Al
Region ‘
Af_” District Year
Manufacturer Store /‘\marter
| Week
Month
Brand \
A /
Day
Product
(Dollars_Cost,Max) (Dollars_Sold,Min)

(Unit_Sold,Sum)
HITEC Hue University Information Technology Center
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HITEC

DAl HOC HUE

Vi du vé khéi 3 chidu

Fact table view: Multi-dimensional cube:
sale prodid | storeld date amt

p1 21 1 12 . .
p2 51 1 11 S s S
p1 53 1 50 day 2/' p1 44 4 /
p2 52 1 8 1 2 a
p1 s1 2 44 day 1 — =T =
p1 52 < 4 p2 11 8 /

Hueuniversity information Technology Center
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E

Vi du vé tong hop (Aggregation)

Geography
All l
Product 5 Time
Country
Al ; Al
f State
: Year
Category City 7
1 / Quarter
Type Week
1 \ Month
/
ltem Day
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E

Vi du cia chuyén dich

Geography
All j
Product F Time
Country
All 1 A‘”

]
] State
1 Year
Category City >
\ // | Qu(ill‘ter

Type Week
7 Month
/

ltem \ Day
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E

Vi du: rolling up va drilling down

/ Example: computing sums
51 s2 S
Ay2/ a4 [ 7 )—> ...
s1 s2 53
day1 —172 50 7[
2 11 8
lb}f day s1 52 s3

sum | 67 | 12 | 50 \
by product
StDI“E /
sUm
rollup =——— 110

p2 | 19

129

- drill-down =

HITEC Hueuniversity information Technology Center
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Vi du cua rolling up

Parameters of Roll-up: (i) aggregation function for measures
(i) which dimension up to which level

'd“ﬂ'%f;{:: :1 13 :?#f] T s

1 2 3
dﬂ'jl"l - 5; 5 5
EE 11 B /! *
_ sale(s1,*,%)
(1) sum up amoupnt
(ii) all time {ﬁm:ﬂlim. to top level) | s1
sum | 6

129

sum /
pl | 110 _
P‘? 19 SEIE{:*-.F]

Huenversity information Technology Center
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E

Vi du cua rolling up

Geography
All '
Product F Time
Country
" h All

| y
State
1 Year
Category City >
\ // | Qu(ill‘ter

Week

Type
1 o Month

/

7
ltem \\i Day
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E

Vi du cua Drilling down

Geography
All [
Product F Time
Country
Al ; Al
¥ State
Year
Category -
! | Quarter
Type
1 \ Month
/
ltem Day

HITEC Hueuniversity information Technology Center




51 52 S
/ pi 44 4 ,J"
s1 | s2 | s3
dayl T2 50 7Z
2 11 8
TIME =day 1
Y
s1 52 53
p1 | 12 50
p2 11 8

HITEC

Huenversity information Technology Center

Vi du ve Slice va Pivot

DAl HOC HUE

Sales
($ millions)
Products Time
dl dz2
Store s1 | Electromics|$5.2
Toys|$1.9
Clothing|$2.3
Cosmetics|$1.1
Store 52 | Electronics|$8.9
Toys|$0.75
Clothing|$4.6
Cosmetics|$1.5
Sales
(% millions)
Products dl
Store s1| Store s2
Electronics|$5.2 $8.9
Toys|$1.9 $0.75
Clothing[$2.3  |$4.6
Cosmetics|$1.1 $1.5
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Presentation Layer
(Clientseite)

- ™
N J
HITEC

AP

TRUNG TAM CONG NGHE THONG TIN

DAl HOC HUE

ROLAP

Applicationlayer Operational Database
(Serverside) Sum'znffﬁ“ Tables Layer

Applications-
server

:
-

Metadata

I Extraction Eﬂ

Data Warehouse

Huenversity information Technology Center



DAl HOC HUE

&)

M® hinh di¥ liéu da chieu
trong csdl quan hé

Store Info | Kev columns joining fact table _
to dimension tables }Iumen-:al Measures
\ l ~-.\__h1 & :‘
Prod Code-Time Code| Locat Code | Sales oy | Fact table for
measures
Product Info [

e

Dimension
tables Time Info

(at least one per
dimension)

HITEC Hueuniversity information Technology Center
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Lwore do hinh sao tong quaét

generic schema: 4 dimensions, numerous measures

Dimansion ki rimension table
Koy 1 — — Ky 3
Albibube Adleibule
Attiitiite Afltilhiile
- = - Facttabie - o .

Wy 4 I
Attritute % ________ j | | Aflribule J
=] Ry
Key 3 -
Ky 4 p~-—
Gata cotumn |
Data cpdurmn
Dimension table - Dimension table
Key Disls colurnm Key 4
| R | | i 1
[ Attigute C Attbule |
[ I [ o
Attnabiite Atlrliile

HITEC Hueuniversity information Technology Center
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&)

e Phan doan dir liéu

« DU liéu khdng chuan héa

« M6t ban di kién va cac chiéu bao quanh

« Cac cau héi nham vao ban di kién va dugc
cau trdc b&i cac ban chiéu

Lwore do hinh sao

A AN l’\ = n > - )
store Dimension Facf Table . . -
() M O h | n h n Ol bat Cu a KD L S _ e Time Dimensicn
Store Descripion — PRODUCT KEY | FERISD KEY
. Period Desc

Cily PERIOD KEY A
Siale
Digitich 1D m Guarter
Diigiric ) Dase. Files Honth
Region_ID Day
::ﬁ::::; Product Dimension E“”H‘fﬁ:‘ﬂg
Level — PRODUCT KEY ;t:qs DHL 2

Produe! Dase.

Brand

Colas

Ejre

Manubaciurer

Lavel

HITEC Hueuniversity information Technology Center
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Vi du lwere d6 hinh sao c6 4 chieu

item
item key
*.. Sales Fact Table item name
-ql-q-l-.-- “' bl'ﬂ]]d
item_key {1 supplier_type
. branch key
branch ot ' location
ot location_key.,, )
branch_key o — t"*-.h location key
branch_name units_sold 51:1;&1:
branch type c
__ dollars_sold state_or province
- avg sales cotmuy
Measures

HITEC Hueuniversity information Technology Center
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Vi du lwgre d6 hinh sao vé&i div liéu

Procduct P e
Froduct Parind
_Code Cescrption | Colar Sizs _Code | Year Quarter | Komnth
100 Sp— B | 4 "o 150 1 '
110 Shoes Ercem 1512 LiFg T3 1 &
125 Glirees Tan LT D3 (e b 1 L3
R L
i Y MM
Prcciace Period Share Ll i Doliars edlars
o Code | _Code | _Scld _Sold _Casl
(L] oz =1 =0 A5 1200
Sales 125 oz 52 50 gl [HLF]
L] an s1 &0 gl i i NHID
1o = x| L] 200 1300
gl 0 £2 =0 1200 75D
- .
W
Eanres Sdnrs
Code | _Mams Gty Telzphone Manager
Stors| S Ja's San Anonir | GE]-1292- 1A Eurgass
52 Eils Posrtland | B43-581-2135 Thomas
53 Eds Baukier | #17-155-B037 FeErty
-
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&)

Céc lworc do cia ROLAP

Product Table Store Table
Product_id Store_id
Product_desc District_id
~ —
Sales Fact Table
Product_id
Store_id
Item_id
Day_id

Sales_dollars
Sales_units

T e
Time Table Ite le
Day_id Item_id
Month_id Item_desc
Period_id
Year_id

HITEC Hueuniversity information Technology Center
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E

« Can c& vao lwoc dd hinh sao

« Ban di¥ kién gidbng nhw lugc dd hinh
sao

 CAc chiéu dwoc chuan hoa (chuan 3)

 Cac chiéu dwoc cau trac rd rang

Lworc do hinh béng tuyét

HITEC Hueuniversity information Technology Center
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Vi du veé lwore do bong tuyet

B
/

Sales Fact Table

Item_id
Store_id
Sales_dollars

Sales_unlﬁ

HITEC ' Hueuniversity information Technology Center
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Vi du veé lwore do bong tuyet

1tem
item_key supplier
itermn name supplier Key
= vl Tl R liH_
LillL ey = tjl'ljﬂ - “"‘q
item_key Supplee Rox
i branch key
ot ' location
branch --""‘ location_key-» " locati
branch key T e
: - units_sold Strtjrﬁi
J— m "
branch | dollars sold = .1"-. A c1ty
- E".Fg_ﬂﬂlﬂﬁ Eg—kejr i

HITEC | Hueuniversity information Technology Center
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S
Chiéu trong lwo'e do hinh bong tuyét

Store Dimension

STORE KEY District_ID \ Region_ID |
Store Descripti
City
State
District ID
—Pistrict Desc.
-Region 1D
~Region Desc. Store Fact Table
—Regional Mgr. e
STORE KEY pistrictFact I. | pegionFact T.
PRODUCT KEY E:g;‘,;;? «ey | Region_ID
L PRODUCT_KEY
PERIOD KEY PERIOD. KEY e
Dollars Dollars —
Ciets Units Dollars
Price Price Units
Price

HITEC Hueuniversity information Technology Center
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HITEC

DAl HOC HUE

Céc lworc do cia ROLAP (6)
Pa fact hinh sao (Multi fact star schema)

Period Takle

L
Quarter
Wear
Haolidaw _Flag
Wreakday_Flag

roduct Takle

SkEU
Brand

Size
reight
Package_Type

Sales Table

Market Takle

Unit=
Oallars
Oiscount=

Region_Dasc

hborth_Dasc

Oallars
Oiscount=
Cost=

Example of Realistic Retall Star Schema
(Multi Fact Star Schema)

Hueuniversity information Technology Center
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&)

Khéa trong lwgrc @6 ROLAP -

Single Column Single Column
Time Key Product Key
I | Product
|
%
Time |
L Store
— [
Single Column
Composite Store Key
Key

HITEC Hueuniversity information Technology Center
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Cac khoa

e Khoda chinh nam trén cac ban chiéu
« Khoa ngoai nam trén ban dir kién
 Tao lap céc index dé tang toc do

 Khoa dwgc xac dinh trong giai doan
thiét ké

« Céac khoa két hop co thé dwoc &p dung

HITEC | Hueuniversity information Technology Center
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&)

Cac thuoc tinh cua ban dir kién

Additive Semi-additive NorAl-adC?iAtive'
Lién két vei tdtca  Lién két véi mat s Khong lien ket
cac chieu chieu

.,.
*
. o, o
* * *
- - *
- * *
* * *
* . *
* - *
* - *
( . .
* . “
* *
" ’0
°* * 1 ‘
''''''
* * * .
* * * *
* * * *
0000000
d - * -
o () o .
> *
4 L/

HITEC Hueuniversity information Technology Center
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&)

Cac thuoc tinh cua ban dir kién

Time Dimension — Sales Fact — Store Dimension
Time_key
Product_key
Store_key
Promotion_key

Additive > Quantity sold* Semi-Additive
&Revenue* /

Cost*
Product Dimension — Customer Count — Promotion Dimension

Cost by Product + Store + Time

Cost by Product + Promotion + Time

Revenue by Product + Promotion + Time

Revenue by Product + Promotion + Store + Time . ..

HITEC Hue University Information Technology Center
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E

« D{¥ liéu cla chiéu xac dinh cau trdc va mién
cua cau hoi

« D{¥ liéu cua chiéu lién két v&i div kién théng
gua cac khoa

Chiéu div liéu

Query path
Customer Suppliers
‘ ~ _ PP
Sales
b ltems
| — ~
Time Products

HITEC Hueuniversity information Technology Center
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Chuan hoda chiéu

D liéu chuan héa khéng
— Du thwa
— Trung lap
— Cac coOt khoa doc lap

« D liéu khéng chuan hoa
— Tang toc do tra I&i cau hoi
— Ton tai trong kho di liéu

HITEC | Hueuniversity information Technology Center
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D6 tho dir liéu

— D@ liéu dwoc lam cho phu hgp véi KDL tai mét
muc do chac chan (do6 tho)

— Can clr vao dd thd do cac tdng hop dwoc dinh
nghia

— D6 thd cao: nhiéu dir liéu hon, dd tho thap: it div
liéu hon

e Cac cau hoi:
— D6 thd ndo da cé san ?
— P6 tho nao hop ly va tién dung cho KDL

Xu hwdng lwu tri divliéu cd d6 thd cao nhat, vi khi da gidm
do tho thi diz liéu chi tiét khong thé phuc héi duoc

HITEC | Hueuniversity information Technology Center
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D6 tho dir liéu

e Tac dong dén kho di
— Dung lwong cua kdl
— Cap dé phan tich

— Tinh mém déo “ r
« Cap dd chi tiét cua dir liéu

— Ngay, Thang, Nam
— Tinh, quodc gia,...

» Phan tich cac yéu cau dé tranh dw thira hay
thiéu hut di¥ liéu

« Khao sat, lam md&i néu can thiét

Huenversity information Technology Center
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E

e Muc dich: tra I&1 nhanh cac cau héi thwdng
gap

e Cac buworc:
— Nhan dién cac cau héi thwdng gap
— Nhan dién cac chiéu va cac tbng hop twong trng
— Pinh nghta phan cap cua céac téng hop

— Tao mdt cach c6 chon lwa cac ban di¥ kién téng
hop tinh toan trwdc

— Tao céc bang chiéu tdng hop

Céc bang tong hop

HITEC | Hueuniversity information Technology Center
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Céc bang tong hop

Viéc dung céc tong hop dworc tinh toan
va lwu trir trede 1a mot hiéu qua Ion doi
v&i kho div liéu dé diéu khién va lam
tdng hiéu suat cau hoi

Kimball 1996
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