M6t sO khai niém dau tién
vé cac hé thong co sé di liéu

!




Co sa du liéu

"= Dinh nghia
= L3 tap cac di liéu bén viing, cé thé chia sé.
= Lido can thiét dung co sé di liéu
= Cong viec xu Ii dr liéu hang ngay, thong tin
vé sach, vé ngan hang, dat hang...

= D{ liéu thé hién cac su kién thuong ngay
= Can thiét t6 chic di lieu dé truy cap dé dang
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Pac tinh cua ca sd di liéu

sm

= Bén vu’ng — tuc du liéu du’dc dat trén thlet b
luu trt 6n dinh, cho phép st dung nhiéu lan

" Chia sé — ttic cd sd dit liéu cho phép nhiéu
NQUOi dung, nhiéu cong Vviéc.
= Cd sq dir liéu ca nhan
= Cd so di liéu nhom
= Cd so dUt liéu xi nghiép

= Lien ket — tUc du lieu dudc |uu tai, nhiéu nai,
co lién két, nhu bic tranh tong thé




Thi du co s di liéu vé dai hoc

/ /\
oLt S SR Gén vdi khoa

Entities:
Students, faculty, courses
Offerings, enrollments
Ghi lai bac hoc Relationships:

e Faculty teach offerings, Thoi khoéa bidu
Students enroll in
Offerings, offerings made

Cho phép biét nguci diing 16p

Cho biét tén sinh vién, véi I16p hoc

Biét dudc khoa, bac hoc




H

N ?

é quan tri co sG di liéu

Hé quan tri cd sG dit liéu (database management system -
DBMS) la tap cac phan mém cho phép tao, st dung, béo tri c
sG dir liéu

Trudc tién, DBMSs dam bao luu tri va tim kiém hiéu qua

Hé quan tri 1a phan mém thuong mai

Theo thi truong, hé quan tri cé céc khia canh : thu thap di liéu,
luu trr, bao tri, 1ap bao cao...
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CO s6 d{r liéu tich hop vé

nhan su

Nhan vien
Name
Address

Social security number

Position
Marital Status

Mboi truong co s& dit liéu

Luong

Hours worked
Pay rate
Gross pay
Fed tax

State tax

Net pay

Bao hiém
Life insurance
Pension plan

Health care benefit
Retirement benefit

Chuong trinh Ung

>
Y
o Hé quan tri cO §0
dr liéu S—
—>
A
>

dung nhan su Phong nha
sU
Chuong trinh <
luong Phong tai

Chuong trinh
Ung dung bao |_

hi€ém xa hoi C

hiém xi hoi

6/ 53



Khia canh thucgng mai
cua hé quan tri co sG d liéu

= Xac dinh cd sG dir lieu — cac cong cu ngon ngu’ va dd hoa cho
phép xac dinh thuc thé, moi quan hé, diéu kién rang budc, quyén
truy cap...

= Truy cap phi thu tuc — céc cong cu ngon nglt va dd hoa cho
phép truy cap di liéu ma khéng pha| viéet chu’dng trinh phuec tap

= Phat trién ung dung — cong cu dd hoa dé phat trien thuc don,
khuén dang nhap du liéu, bao cao...

= Giao dien ngon ngu’ phi tha tuc - ngon ngu két hop truy cap
phi th{ tuc vdi cac kha nang cua ngon ng(r 1ap trinh day du

= X li giao tac — co ché diéu khién dé tranh xung dét dii liéu va
khoi phuc sai sét

= Tinh chinh dir liéu — cong cu gidm sat va nang cao hiéu nang

hé thong




Hai khung nhin co sd di liéu

= Khung nhin vat li : mé6 ta noi luu d{r liéu
= Thiét bi, dia, ranh, bé mat, tU quat, ban ghi...
= Bang tu, khoi dit liéu, s6 cac ban ghi...

®= Khung nhin Ioglc mo ta Ung dung can dén dit liéu
= Su kién can thiét cla xi nghiép |
= Tén, do dai ban ghi, ki€u d{ liéu 0*
" DBMS cho phép ngu’dl dung hay ngu‘m lap trinh
khong phai quan tam dén noi, cach thic luu trir dir
liéu
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Tieén héa cla cdng nghé co sé di liéu

nguyén Theéhé  DBinh hudng Nét chinh
1960s théhé1  File cau trac file va
giao dién chuadng trinh
1970s théhé2 mang mang, phan cap cac ban ghi
chuong trinh chuan
1980s quan hé quan hé
toi uu, XU i giao tac
1990s  ddi tuong da phuong tién

cd so dir liéu dong,
xU i phan tan
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Chia sé thi truong vé hé quan tri co
sd dU liéu xi nghiép

Binhluan
IBM DB2 33% Dominates the MVS and AS/400 environments
Oracle 29% Dominates the Unix environment (61%), leader

in NT environment (46%)

Microsoft SQL 10% 30% market share in NT environment; no presence
server in other environments

Informix 4% 13% share of Unix market “ .

Sybase SQL 4%
server

Khac 20% Includes CA, NCR, Progress Software, NEC etc.
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? ~ > I/
Xac dinh co sd di liéu b

Pé xac dinh cd s dir liéu, can Xac dinh thuc thé va moi
quan hé

DBMS§ dung cac bang dé luu tap céac thuc thé. Mbi quan
hé nham vao céac lién két gitra cac bang

Ng6n nglr mo ta di liéu (DDL) xac dinh moi. phan to ddr
liéu nhu'la pan ghi trong bang trudc khi phan to dir liéu
dudc chuyén sang dang dung cho ngudi 1ap trinh

Ngon ng xU Ii dir liéu (DML) théng dung la SQL
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anguage

i Ngudi dung hay dung SQL, Structured Query

= Cho phép tim kiém phtc tap, véi diéu kién
SELECT tén FROM sinh vién WHERE toan > 7
and tudi < 30

Ngbn ngu khac : QUEL, QBE (Query by Example,
QBE)

Ngbén ngu SQL S
'V‘;Z
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du liéu

*W To chuic

" 4 tiép can

"= MO hin
= MO hin
"= Mo hin

N ¢o so dU
N ¢o s dU

N ¢o s dU

iéu quan hé
iéu phan cap

ieu mang 5

= M6 hinh cd sé dU liéu da chiéu
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M6 hinh cd sG di liéu quan hé

= S{f dung bang 2 chiéu

" Bang dudc goi la quan hé

= Dua trén li thuyét tap

" Dong dir liéu = ban ghi = bo (tuple)
= GOt du liéu = truong = thudce tinh

= Dung tap cac bang thay vi mét bang, dé tao
nén cd sG di liéu




ﬂl’hl’ du

mo6 hinh quan he

East Coast Mrs.
NAME TITLE AGE DIVISION
Smith, A, Dir., Acentg 43 China
Jones, W. Oir., TQM 32 Stemware
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Qmﬂhuc thé, thudc tinh, gia tri

= Thuc thé : 14 ngudi, doi tuong hay su kién ma
nguoi ta dang quan Ii théng tin vé ching

= Thudc tinh : tinh chat, chat luong, mé ta thuc
thé cu thé

= Trudng khoa : théng tin xac dinh duy nhat ban
ghi, dé c6 thé tim kiém, luu tri va sap xér)%

—
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&m Céc budc thiet ke co sd di liéu

Yéu cau clia ngugi dung
Thiet ke khai niem
(c6 thé 1a m6 hinh thuc thé quan hé)

a
Thiet ke logic
(c6 the mo6 hinh quan hé)

thiet ke vat li
(toi uu vé hiéu nang)
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Yéu cau clia ngudi dung

+

- yéu cau co so dit liéu tu phia
nguoi dung

*Khung nhin nguoi dung : la phan co
s@ dit liéu, la quan trong doi voi
nguai dung

M6t s6 khé khan
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Thiét ké khai niém
w M6 hinh thuc thé quan hé

= Thuc thé
" La cai dang quan tam ,
= Co thé la truc tiép, hay gian tiép.

= Thudc tinh — tinh chat, diéu von cé cla thuc thé

" Khoa : i
= Moi thuc thé can dugc xac dinh duy nhat bang
thubc tinh, hay nhém céac thudc tinh, goi la

khda
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Thuc thé Pat hang
ThuOc tinh

I/Al\\

n’

—So-dart Negay-dat Masb SO Tién
hang hang hang luQong
4340 02/08/94 1583 2 1740
Truong khéa

Ban ghi nay mo ta thuc th€ ORDER va céac thudc tinh. Cac gia tri
riéng doi véi yéu cau dat hang la cac gia tri thubc tinh. Trudng
khoa 1a Order number do moi dat hang gan véi con so duy nhat.

Order : [Order number , order date, item number, quantity, amount]
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Moi quan hé @

——

= |3 lién két gilta cac thuc thé.
= Co6 dang 1 ngéi (quan i), 2 ngbi, nhiéu ngodi
= Bac quan hé chi s6 clia mbi thuc thé tham gia
trong mGi quan hé :
= Mot mot (1:1)
= M6t nhiéu (1:N)
= Nhiéu nhiéu (N:M)

= MG6i quan hé M:N c6 thé cé thudc tinh
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Ki€u quan hé

STUDENT [+ ID

CLASS
ONE-TO-MANY: I
STUDENT| |STUDENT| [STUDENT
A B C
CLASS CLASS

MANY-TO-MANY:

1 2

STUDENT
A

STUDENT| |STUDENT
B C
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&M Sa d6 thuc thé quan hé

Mdi thuc thé dudc thé hién bang hinh chir

nhat.

Mbi quan hé dudc thé hién qua hinh thoi.

Céac thudc tinh dudc thé hién qua hinh

Cac bac viét ké bén thuc thé




So do E-R (diagram)

Course ‘
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Chuyén mé hinh ER sang mé hinh quan hé

&m

Dung quan hé dé thé hién thuc thé

Quan hé N:M duogc thé hién bang quan hé tach biét
Khoda la noi két cac khoa thuc thé.
Céc thudc tinh ca moi quan hé khoéng la khoéa.

Khéa ngoai dugc xac dinh “thudc tinh cua mot bang quan
hé, l1a khéa chinh cua quan hé khac”




w Thi du Student-Course

Thiét ké co sd dir liéu dé theo ddi sinh vién vdi bai
giang, va két qua hoc nhan dugc

Thuc thé : Student: [SSN, name, address]
Course: [Course-Ild, description]

MOi quan hé Student takes Course: [grade]
N ' M
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Thi du vé SQL

= Tim tén va s6 bao hiém cla sinh vién.

SELECT Name, SSN SELECT cot

FROM Student; FROM békng N
WHERE diéu kien

Name SSN

M. Tomkins 111-22-3333
L. Richardo 444-71-2222
H. McEnroe 795-44-1111
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Piéu kién va noi trong SQL

= Tim SSN cUa sinh vién dat két qua B.

SELECT SSN
FROM Takes
WHERE Grade = B;

= C6 thé noi hai bang va rit ra théng tin. Thi du tim tén

cac sinh vién ket qua A.
SELECT Student.Name
FROM  Student, Takes
WHERE Takes.grade = A AND Takes.SSN = Student.SSN
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Table Wizard |

Microsoft Access ‘hich of the sample tables listed below do you wank to use to create vour table?

JEiIe Edit View Inserkt Tools ‘Window Help

W= = S A e i [ A

After selecting a table category, choose the sample table and sample fields vou want o include
in your new table. Your table can include Figlds Fram mare than one sample table. IF you're nok
sure about a figld, go ahead and include it It's easy to delete a Field laker.

T e |

g2 DEPTEMPLOYEE : Databaze O (sl Sample Fields: Figlds in my new table:
En e By - " personal |
ST E [HESTEn >:|:| Mew | X | o .= EmploryeelD kS
F] ; ; . Sample Tables: SocialSecurityMumber . |
iCreate table in Design view! - Employeehumber
Create table by using wizard Mailing List 21 |MationalEmpltumber
Create table by entering data contacts | |Firsthame -
Lustamer s MiddleMame _— |
LastMame

Oiemdr 1=k~

Table Wizard IEI » |

Which of the sample tables listed below do wou wank to use ko create vour table?

After selecting a table category, choose the sample table and sample fields you want toinclude  |inish
in wour new kable. ¥our kable can include Fields Fram more than one sample table. IF you're nok
sure about a field, go ahead and include it, It's easy to delete a field later,

Modules
¥ Business Sample Fields: Fields in rmy new table:
" Personal PostalCode :I - | EmnployeslD ﬂ
Counkry FirskMarme
Sample Tables: HomePhane e | MiddleMame
WorkPhone LastMame
Mailing List * | |DepattrentID - | Title
Contacts Birthdate o Ernailamme
Custamers DateHired o | Address
= I e Salary ik j
raducts
Drders LI E@ﬁ_j Rename Field. .. |

Cancel | = Bark: I Mext = I Finish |
Ready ) | | [

MS Access cho phép thé hién thuc thé nhu cac bang. Trong
bdng c6 thulc tinh. Ngu0i ta c6 thé€ tao bang theo nhi€u cach,
nhuU trong hinh, theo Wizard...
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= M6t cd sd dif liéu can thé hién thé gidi thuc
= Chi m6 hinh héda mdi thé hién dudc thé gidi thuc

= M6 hinh héa nhan manh thé hién thuc té, su phiic
tap cta kinh doanh

= Thé hién do hoa t6t cho thuc té va ca dit liéu trong
cd so dir liéu

* Pich cla cong viéc 1a dinh tén su kién trong co so
du liéu
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Phat trién hé thong thong tin
dua trén du liéu

v

Thiét ké khai niém

Linh vUc bai toan

Conceptual Schema, e.g., ER Model
thiét ké logic
Logical Schema, e.g., Relational Model
thiét ké vat i

Physical Schema, e.g., Access implementation
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Ba kién truc ludc do

MUc ngoai

Khdp mic ngoai véi mic khai niém Muc khai niem

Khép muc khai niém véi muc trong
MU trong

Lugc do tic la mo ta

Déc Iap dir liéu cé nghia co s6 dir liéu can duoc xac dinh
déc lap voi chuong trinh ung dung ma né su dung,

nhu bao cao, khuén dang... 39/ 53



Quan li dir liéu

an dé kinh doanh thé gidi thuc

= M6t so kho khan

Khoi lugng dir liéu tidng nhanh, ma can git dir

lieu

Nhiéu truy cap, st dung cac nguon, thiéet bi

khac nhau

Chi phan nho dir liéu trong t6 chic dugc dung

trong trg gitp quyét dinh e
5 . . , AT

Du lieu ngoai cung can thiet cho quyet dinh ﬂ)\

i
wst &

~



2 V4 ~ [ IV AN

uan li du lieu ...

= D{ liéu thd cé trong nhiéu hé thdng hdp phap

= Yé&u cau mang tinh phap luat doi véi di liéu khac
nhau J cac nudc

= C6 nhiéu céng cu quan tri dif liéu

= Can c6 an toan, toan ven dit liéu

Nhan xét chung, d liéu can
= C6 tinh thai su
* Chinh xac
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2 V 4 ~ [ IV AN

uan li du lieu ...

Vé lich s, dit liéu dugc to chiic phan cap dé
quan li cac giao tac

Phan cap la hiéu qua doi véi x( li tac nghiép,
sO lugng IGn cac du liéu

Mb hinh truéc (mang, phan cap) khong tién
cho quan tri, cho hoi dir liéu

Co sG dif liéu quan hé co nhiéu chiic ndng




uan li di liéu

= Co sd di liéu quan hé

= Tién Igi cho tinh toan nguoi dung qua dinh nghia don gian,
cac cau hoi, khudn dang, béo céo..

= C6 trg giup quyét dinh

= Po6i vai kien trac khach/ chl, co sé di liéu trd nén
phan tan

" Co sO du liéu nhleu chiéu va nhiéu khoi dit lieu can
dén kién thiic vé kho dir lieu

°le
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Ly \@‘ Chu ki vong doi dif liéu

I "" va phat hién tri thiic

" Y tudng chinh:
= Chuyén hoa dii liéu, théng tin va tri thic

" Qua trinh :
= Thu thap di liéu t& nhiéu ngudn
= | uu trong cad sa di liéu
= Lam sach du liéu va luu trong kho du liéu
= Thuc hién khai pha du liéu, thu dugc tri thuc
= Luu két qua trong ca s tri thiic
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Dafa Gollection

—
Sources

Data
Storage

Selection

Data Warehousing

rocessing

formation

5 Chuyén dif liéu sang tri thiic

Data Analysis

Trans- E& Data

Mining g

!

Interpretafion/

Evaluation |2 2

e 1)
= e e
L T ]
.y =
Y
o

== |Jse

!
Target Preprocessed | Transformed | Patterns Knowledge
Data Data Data ‘
! ! v J
Prasentation Storﬂge,

Knowledge Base




Nguon di liéu va thu thap di liéu

+

= D{ liéu gom
= Tuliéu
= Hinh anh
= Ban do
= Am thanh
= Hoat hinh
= Khai niém, y ngh, y kién

= D{ liéu cé thé 1a tho, hay da dudc tong hop
= D{t liéu cé thé 1a tU trong, bén ngoai hay clia ca nhan
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= Du lieu trong
= Con ngudi, san pham, qua trinh,
= Canhan
= Céc danh gid chi dé, y kién, qui tac. Mot so dif
lieu la “an”, s6 khac la hién.
= Du liéu ngoai
= C4c bao céo, cd sG dir liéu ngoai, hinh anh
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w% Thu thap du lieu

= \Van dé :
= Chat lugng dii liéu
= Toan ven dii liéu, tic thay déi dii liéu tai
mot naoi sé truyén khap cac noi

= Phuong phap thu thap
= Thu cbng
= C6 cong cu, dau do, thu
= Quét hay tai tu dong
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4 =2

= Quan i ludng di lieu (Data
flow manager DFM)
= Trg gitip thu thap dt liéu tr nhiéu
nguon
= C6 hé thong DSS, bo xu li di liéu
trung tam, bo toan ven du liéu,
néi v4i ngudn ngoai

42/ 53



Chat lugng d liéu

+

= Chat lugng di liéu quyét dinh tinh s dung
dugc

= C4c sai sot tiém nang
= Du liéu khéng chinh xac
= D{ liéu mo ho, mo
= D{i liéu khédng dudc chi s6 héa ding
= Khong c6 di liéu dang can




Tham s0 vé chat luong d liéu :

Vé tinh chat

Chinh xac, doi tuong, tin cay, uy
tin

Vé truy cap

Truy cap dudc, an toan truy cap

Vé ngir canh

Thé hién, cé gia tri, day du

Vé thé hién

Dé hiéu, dién ta, chi tiét
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Barriers to Data Accessibility

’. Computerized
data inaccessible
because of

resources

Poor
Accessibility

* Systems
difficult to
access: e.q.,
unreliable
network

insufficient systems

Access
Security

» Computerized

data inaccessible
because of time and
effort to get authorized
permission to access

* Must protect
confidentiality

Interpretability and
Understandability

} . Computerized data
inaccessible because
multiple specialists

are needed to interpret
data across multiple
specialties

» Computerized data
coded, e.g., DRG
and procedure codes
* Technical data across
multiple specialties
included in databases:

medical measurements,
and engineering
specifications.

 Computerized data ’. Computerized data
inaccessible for inaccessible when
analysis because of needed

limited capacities to
summarize across
image and text data

e.g., medical terminology,

* Processing slowed
because of large data
volume: e.g., weekend
batch extracts

* Large amount of
data accumulated

Concise and
Consistent
Representation

* Advanced IT
permits storage
of image and
text data

Lack of
computing

resources

Privacy
and

confidentiality

Computerizing and data analyzing

(1)

(2)

0 can truy cap du liéu
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§W XU Ii phan tich so véi xU Ii giao tac

= XU Ii phan tich yéu cau x( I hang
ngay cac giao tac vé td6 chuc nhu
thanh taén, dat hang...

= C4c cd s6 di liéu va hé thong x( i
can thiét dudc goi la hé thong tac
nghiep

= Nhu cau thi truong doi hoi co xU li

phan tich &% W



+

= XU i phan tich truc tuyén (OLAP) cho
phép ngudi dung
= Truy cap dU liéu dé dang
= Ra quyét dinh nhanh
= Thao tac chinh xac va hiéu qua
= Mém déo

" OLAP thuong di véi DSS, EIS va cac
hoat dong hudng nguci dung khac.



OLAP can dén ba khai niém:

Thé hién kinh doanh vé dir liéu nguoi diing
Mo6i truong khach/ chu cho phép nguoi diing
hoi vé dit liéu va ra bao cao

Thu muc trén may tinh chu, kho dir liéu...
Cho phép an toan dir liéu va diéu khi€n tap

trung dtr liéu
o

QS

IF

F

LRy
2 %-—
=

™
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&M Kho du lieu

® Dinh nghia:

= Tap dit liéu hudng chi dg, tich hop, thay doi theo thai gian,
khong mat di, dé ra quyét dinh

= X |f phan tich truc tuyén (OLAP)

= Khai pha du liéu

= Tiép thi co s6 dif liéu

= Khdp nhu cau vé dii liéu va nhu cau
thong théng tin diéu hanh




Kho du liéu

Applications
EIS/DSS
Access | Custom-Built
Applications
Replication (4GL tools)
Legac Select
Production
Extract Reporting
M g, 100(S
Transform i '
d
OLTF Integrate d
i
Mt €
alitain w Relational
a
f Preparation r (Huag) foos
Extern Target Database(s) e
(RDB, MDDB)
Operational -
Systems/Data Engineering

Browsers




CAac tinh chat

= Cd sG di liéu tach biét

= Du liéu sach

= Thong tin tong hdp dé quan Ii
= Du lieu meta

= D{f liéu tU hé thdng hop phap
= Thoi gian la yéu to di liéu
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Khai pha di liéu

= Kiéu dit liéu
= |ién ket
= X&u, chuoi

= Phan loai, tuc cac luat

= Phan cum, tuc tao nhém

= Du b4o, theo chudi thai gian

= Phat hién gia thuyet, thay vi th(r gia
thuyét
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O on Sy e g,
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