Chuong 1

TONG QUAN VE CAC HE CSDL

B6 mon Hé thong thong tin
Khoa CNTT — Dai hoc Khoa hoc tu' nhién, TpHCM

Ref: TS. H6 Bao Qudc




NOi dung

Gidi thiéu

Cac hé thong tap tin

Cac hé thong CSDL va dinh nghia

« MOt sO dac trung theo huéng CSDL
« NguGi su’ dung CSDL

« Kién tric cua HQT CSDL
 Cac tinh nang cua HQT CSDL
« M0 hinh dir liéu

« Ngon ngir CSDL
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Co s& dir liéu
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Programs = 4

Vay trwéc do, SE
to chirc div lieu bang gi ?

Phu hop cho cac trng dung
- C6 khéi lwong di liéu Ion
- Khdng c6 tinh toan phue tap

Vi du: rng dung
- Quan ly nhan sw
- Quan ly hang khoéng
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CAC HE THONG TAP TIN
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File handling
Data entry routines
and reports

File definition

1 Sales files

Sales application programs
File handling

Data entry routines

and reports
File definition
Contracts L. Contracts files
Contracts application programs
Sales Files

PropertyForRent (propertyNo, street, city, postcode, type, rooms, rent, ownerNo)
PrivateOwner (ownerNo, fName, IName, address, telNo)

Client (clientNo, fName, IName, address, telNo, prefType, maxRent)

Contracts Files

Lease (leaseNo, propertyNo, clientNo, rent, paymentMethod, deposit, paid, rentStart, rentFinish, duration)
PropertyForRent (propertyNo, street, city, postcode, rent)
Client (clientNo, fName, IName, address, telNo)
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Han ché cua Hé thong tap tin

» DU lieu tach biét va khong chia sé
— Moi U'ng dung st dung mot hé thong tap tin riéng
— DI liéu khong thé chia sé giifa cac i'ng dung

\J » Su trung lap

— DU liéu bj trung lap gilra cac Urng dung
— Ton khong gian luu trir

— C6 thé khdng nhat quan

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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Han ché cua Hé thong tap tin

 Phu thuoc dir liéu
— Cac cau truc tap tin dudc dinh nghia co dinh trong chucng trinh

» Dinh dang tap tin khong tucng thich
— Cac tap tin dugc dinh dang theo mot ngén ngll [ap trinh nao d6 > khd
chia sé

e Cau truy van bi co dinh trudc
— Moi chudng trinh truy xuat dugc phat trién c6 dinh cho mot cau hoi
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CAC HE THONG CSDL
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Cach tiep can CSDL

1/31/2018

Data entry
and reports

Sales Sales
application programs

Data entry
and reports

Contracts Contracts

application programs

A

DBMS 4+—T1>

PropertyForRent, PrivateOwner,
Client and Lease details
+ File definitions

Database

PropertyForRent (propertyNo, street, city, postcode, type, rooms, rent, ownerNo)
PrivateOwner (ownerNo, fName, IName, address, telNo)
Client (clientNo, fName, IName, address, telNo, prefType, maxRent)

Lease (leaseNo, propertyNo, clientNo, paymentMethod, deposit, paid, rentStart, rentFinish)
©2017 Luang Vi Minh - lvminh@fit.hcmus.edu.vn
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Pac diém cta DI liéu luu trén CSDL

O
2

iéu luu trlr doc lap véi chuang trinh
iéu dugc quan ly tap trung

O U
Co 0

iéu dudc chia sé cho nhiéu ’'ng dung

O
2

iéu dudc bao dam an toan
iéu it du’ thua

O
2
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MOT SO DINH NGHIA
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binh nghia Co sé dir lieu

- Cd sa dir lieu (Database)

« LA mot tdp hop dir liéu dudc to chirc theo mot cl tric chat ché
nham phuc vu (chia sé€) cho nhiéu muc tiéu khac nhau mot cach
co chon loc

* Vidu:

— Cad s6 dif liéu nhan vién,
— ¢d so di lieu hang hoa ...
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Pinh nghia Ca sc dir liéu

TAp ngau nhién cla cac dif liéu
khoéng thé xem la mdt CSDL

1/31/2018

NHANVIEN HONW TENLOT TENNY MANY
Tran Hong Quang NHQuang
Tran Thanh Tam TTTam
DEAN TENDA MADA DDIEM_DA
| IBM Leader 1 VUNG TAU
Photoshop 2 MHA TRANG
| Management 3 TP HCM
PHANCONG MA_NVIEN S0DA THOIGIAN
NHQuang 32.5
NHQuang 2 7.5
TTTam 3 40.0

©2017 Luang Vi Minh - lvminh@fit.hcmus.edu.vn
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Vi du vé mot CSDL

NHANVIEN | HONV TENLOT | TENNV MANV NGSINH MA_NQL PHG
Tran Hong Quang | 987987987 | 03/09/1969 | 987654321 4
Nguyen Thanh Tung 333445555 | 12/08/1955 | 888665555 5
Nguyen Manh Hung 666884444 | 09/15/1962 | 333445555 5
Tran Thanh Tam 453453453 | 07/31/1972 | 333445555 5
DEAN TENDA MADA DDIEM_DA PHONG
San pham X 1 VUNG TAU 5
San pham Y 2 NHA TRANG 5
San pham Z 3 TP HCM 5
Tin hoc hoa 10 HA NOI 4
PHANCONG | MA_NVIEN | SODA | THOIGIAN
CSDL 123456789 1 32.5
» ’ A # = 123456789 2 7.5
Quan Iy de an CO“g ty 666884444 3 40.0
1/31/2018 ©2017 Luong VilMinhlvminh@fither ..ﬁ§}ﬂ§3453 1 20.0




MHANVEN | HOMV | TEMLOT | TEMWV |  MAWY |
Trom Hang Queng | HHEQuang
'I'r:-"l'lld Tam TTTam

Vi du vé mot CSDL S

Fhaloshop - FHA TRANL:

« Quan ly dé an cua mot cong ty R
TTTam 3 400 |

— Dinh nghia CSDL
« C4u trdc bang, bao gém cac thanh phan di liéu va kiéu dit liéu tucng Ung

— Xay dung CSDL
« Pua dir liéu vao cac bang

— X' ly CSDL

« Thuc hién truy van: “Cho biét cac nhan vién thudc phong 5”
« Thuc hién phép cip nhat: “Chuyé&n nhan vién Nguyén Thanh Tung sang phong s& 1”
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Pinh nghia HE quan tri cd so dif liu

« HQT CSDL (Database Management System)

— Hé thong phan mém, cung cap cong cu:
« Xay dung CSDL
« Thao tac trén dir liéu cia CSDL

« Kiém soat viéc truy xuét dir liéu

— Cho phép dinh nghia, xay dung va xu' ly dir liéu
 Dinh nghia — khai bao bo khung, cac mo ta chi tiét vé dir liéu
« Xay dung — Iuu trir dit liéu Ién b6 nhé phu

« XU ly — truy van, cap nhat va phat sinh bao cao

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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Pinh nghia HEé quan tri cd so dif liéu

M6t s Hé quan tri CSDL phd bién

“ PostgreSQL ol FoxPro90

}  Professiona

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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Pinh nghia — HE Ca s6 dI li€u

1/31/2018

Hé Cdo sd dir lieu (Database System)

NguGi sif dung / Lap trinh vién

Chuaong trinh &'ng dung / Truy van

HQT CSDL

Truy xuat dir liéu

f\

Catalog ‘Bil‘lh ngh'l‘a
CSDL

Hé Co sd dir i’ Luong Vi Minh - lvminh@fit.hcmus.edu.vn
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DAC TRUNG THEO HUONG CSDL
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- Péc trung theo huéng CSDL

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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1. Tinh tU moO ta

Hé Co sa dir liéu:
— Chua dU liéu cua CSDL
— Chira Mo ta (cau tric + rang budc) cua CSDL

Thong tin md ta dudc luu trong Catalog
Thong tin mo ta = meta-data

Thong tin luu trong catalog dudc su dung bdi :
— Hé quan tri CSDL
— Ngudi lap trinh CSDL
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2. Tinh doc lap

» Vi dinh nghia vé cau trdc CSDL dugc luu trir trong catalog nén
khi cé thay doi nho vé cau truc, ta it phai sira lai chuong trinh

A

Poc lap

D{r liéu

hu’dng trinh

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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3. Tinh truu tugng

« Hé CSDL cho phép trinh bay dir lieu ¢ mot muc truu tudgng cho
phép, nham che bt nhitng chi ti€t luu trlr that cta dir lieu

 Truu tugng hoa dir liéu
— MO hinh d{ liéu
 DOi tugng
« Thuoc tinh cua doi tugng
. M@i lién hé

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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4. Tinh nhat quan

 Luu trir U liéu thong nhat
— Tranh dugc tinh trang trung lap thong tin

» C6 cad ché diéu khién truy xuat dir liéu hop ly

— Tranh dudc viéc tranh chap dir liéu
— Bao dam dir liéu luon dung khi muodn truy xuat

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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5. Pa khung nhin

« Hé CSDL cho phép nhieu ngudi dung thao tac Ién cung mot
CSDL

. MOi ngudi diing ¢ mét cach nhin (view) khac nhau vé CSDL

« Mot khung nhin (view) la
— MOt phan cua CSDL
hoac
— DU liéu tong hap tir CSDL

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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NGUO1 SsU DUNG CSDL
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Nguoi su’ dung CSDL

Thiét ké vién
(Database
Designer)

1/31/2018 ©2017 Luang Vi Minh - lvminh@fit.hcmus.edu.vn
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Quan trj vién
« DBA — Database Administrator

 Co trach nhiém quan ly hé CSDL
— Cap quyeén truy cap
— Diéu phoi viéc str dung
— Giam sat viéc sur dung
— Tim ki€ém & dam bao phan cliing, phan mém lién quan

» Chiu trach nhiém cho cac van de lién quan dén
— Tinh an toan cda hé CSDL
— Kha nang dap U'ng cua hé CSDL

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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Thiét ke vién

e Chiu trach nhiém vé van deé :
— Quyét dinh nhirng dir liéu nao can dugc luu trir
— Lua chon cau tric phu hgp dé luu trir dir liéu

. Trao doi vdi ngudi dung de nam bat dugc nhitng yéu cau va dua ra mot
thiét ké CSDL thoa yéu cau nay

e Co thé la thanh vién cua

— Nhom DBA quan ly cac CSDL
— Cac nhém khac sau khi viéc thiét ké hoan tat (nhom Iap trinh,...)

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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Nguoi dung cuoi

End Users

« Ngugi it st dung (Casual users)
- IthIErhl {_cruy cap CSDL, nhung can nhitng thong tin khdc nhau trong mdi [an truy cdp va dung nhitng ciu truy van
phuc tap

— Ngugi quan ly

« Ngudi sur dung thu’dng xuyen (Naive users)
- Thu’dng xuyen truy van va cap nhat CSDL nh& vao mét s cac chiic ndng da dugc xay dung san va kiém thar

— Nhan vién

« NguGi str dung dac biét (Sophisticated users)
— Thong thao vé HQT CSDL, tu xay dung nhifng truy van phuc tap cho cong viéc
— KV su, nha khoa hoc, nguGi phan tich,...

. Ngu’dl sur dung ca nhan (stand-alone users)
- Su dung cac 'ng dung truy cap HQT CSDL de phuc vu cong Viéc ca nhan
— NguGi st dung chuong trinh quan ly thué ca nhan, .
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KIEN TRUC cUA HQTCSDL
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Kién truc 3 lugc do cua HQT CSDL

« Kién truc 3 lugc do

M{rc ngoai

(Extenal Level)

N N Mot phan cua CSDL cho
Sl elling Nguoi dung 7 naom ngusi ding

Lugc do ngoai 1 Lugc do ngoai n

\l Mirc quan niém _ Anh xa ngoai
(Anh xa quan niém)
Toan bo cau truc CSDL

(Conceptual Level)

Lugc do quan niem cho 1 céng dong nguoi
Anh xa quan niém su dung
(Anh xa trong)
Mirc trong ~
(Internal Level) Lugc do trong
Gau trdc luu trir vat ly

©2017 Ludong g'nh = vm@fit.hcm du.vn
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Kién truc 3 lugc do

 Muc khung nhin / ngoai (External Level): 1a cac géc nhin khac nhau cla
cac nhdom ngudi sir dung vé CSDL. Moi nhom nguGi dung c6 mot goc nhin (View) khac
nhau vé CSDL

e MUc quan niém (Conceptual Level): 1a mirc nhin tdng thé vé CSDL, day la
gdc nhin cta ngudi co trach nhiém quan tri CSDL

e Muc vat ly / trong (Physic/ Internal level): 1a mic t8 chirc vat Iy cia dir
liéu trong CSDL, day la goc nhin ctia ngudi phat trién CSDL
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Vi du vé 3 muc nhin vé CSDL

External view 1

1/31/2018

Sno

FName

IL.Name

Salary

Conceptual level

Internal level

External view 2

Stattf No

IL.Name

Bno

Staff No

FName

IL.Name

DOB

Salary

Branch No

struct STAFF {
it Staft No;
it Branch_No;
char FlName [15];
char ILName [15];
struct date Date of Birth;

float Salary;
struct STAFF *next;

i

index Staff No; index Branch_No;

/* pointer to next Staff record */

/* define indexes for staff */

©2017 Luang Vi Minh - lvminh@fit.hcmus.edu.vn
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Kién truc cua HQT CSDL

« Doc lap dir lieu
— Ddc lap logic

« Kha ndng thay doi lugc d6 quan niém (VD: Thém/xda thuc thé) ma khdéng thay doi
lugc d6 ngoai hoac phai viét lai cac chuang trinh ('ng dung

— Doc lap vat ly
» Kha ndng thay doi lugc db trong (VD: thay ddi cach thirc luu trir dif liéu) ma khong
lam thay doi lugc do quan niém
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- Kién truc cua HQT CSDL

User/Application Database Administrator
Queries, Updates Wnds \ DDL Commands
Query Compiler Ransacicy DDL Compiler
y Manager
. Metadata, —
.. Statistics
Query plan
/~ : | *, Metadata
Execution | Logging & Concurrency
Engine Recovery Control
Index, File & = :
Record Request
Index/File/ Log Pages ¥
Recoidhanagey Data, Lock Table
Metadata,
Page Commands Indexes-... A1 A (1 I N N | O | I |
v i i F- .”( ............
Buffer | | o | e
< > Buffers PRSNSRPRRREE
Manager

Read/Write Pages

A4

Storage
Manager

v
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TINH NANG CUA HQT CSDL
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Tinh nang cua HQT CSDL

 Han ché su trung lap dir liéu

— Tich hdp cac nhu cau di liéu cla ngudi dung dé xay dung mot CSDL théng
nhat

 Chia se dir lieu
— Trong moi trudng nhiéu ngudi dung, cac HQT phai cho phép truy xuat dir liéu
dong thai

« Han ché nhirng truy cap khong dugc phéep

— Tirng ngudi dung va nhdom ngudi dung cé mét tai khoan va méat ma dé truy
xuat dir liéu

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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N

Tinh nang cua HQT CSDL

« Cung cap nhiéu giao dién giao ti€p vai dir lieu
— Cac ngbn ngir truy van
— Giao dién ngon ngir lap trinh
— Form va giao dién dong Iénh
— Giao dién hudng menu va Giao dién ngdn ngi tu’ nhién

- Pam bao cac rang budc toan ven (RBTV — Integrity Constraints)
— La nhitng qui dinh can dudc thda man dé dam bao di liéu ludn phan anh ding ngl nghia
cua thé gidi thuc
— MOt s6 RBTV C6 thé dudc khai bdo véi HQT va HQT sé tu dong kiém tra.
— MOt s6 RBTV khac dugc ki€m tra nhd (r'ng dung

« Kha nang sao luu du phong khi gap su’ co
— Co kha nang khoi phuc di liéu khi co6 su hu hong vé phan ci’ng hoac phan mém

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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Tinh nang cua HQT CSDL

» Cac tinh nang khac
— Chuén hda
« Cho phép DBA dinh nghia va bat budc ap dung mét chuan théng nhat cho moi ngudi ding

— Uyén chuyén
« Khi nhu ciu cbng viéc thay doi, cdu tric CSDL rat co thé thay doi, HQT cho phép thém hodc ma
rong cau tric ma khong lam anh hudng dén CTUD

— Giam thdi gian phat trién ('ng dung
— Kha nang cung cap thong tin mai nhat

— Can doi dudc su' tiét kiém dau tu’ vé chia sé dir liéu

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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MO HINH DU LIEU
(DATA MODEL)
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MO hinh di lieu

e Bao gom

— Cac biéu dién dir liéu
— Cac dir lieu
 Phan loai
— M06 hinh mUc cao

1/31/2018

ninh muc cai dat
hinh muc thap

©2017 Ludng Vi Minh - lvminh@fit.hcmus.edu.vn
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MO hinh di lieu

« MO hinh muc cao
— Cung cap cac khai niém gan gtii véi nguaGi dung
— M0 hinh phai tu' nhién va giau ngir nghia
— VD: , mO hinh ddi tugng...

e MO hinh muc cai dat
— Dua ra cac khai niém ngudi dung c6 thé hiéu dugc nhung khdng quéa xa véi cach dir
liéu dudc td chirc that su’ trén may tinh

— VD: , mo hinh mang, mo6 hinh phan cap

e MO hinh muc thap (md hinh vat ly)
— Dua ra cac khai niém mé ta chi tiét vé cach thdc dir lieu dugc luu trlr trong may tinh

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn
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Vi du - M6 hinh ER

O—_
Lop o—] SVien
O/

1/31/2018

MaHPT

HPhan

mhoctruoc

TenMH O—_|
Khoa o]

Tinchi

(O,n)

dieukien
(O,n)

©2017 Luang Vi Minh - lvminh@fit.hcmus.edu.vn
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Vi du - M0 hinh phan cap

KQua
Cap 1: DiemTH DiemLT
HPhan SVien
Cap 2: TenHP |  SLuong TenSV Lop Nganh
| MHoc
Cap 3: I
TenMH | Khoa TinChi
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Vi du - M6 hinh mang

1/31/2018

MHoc
MHOC_SAU
MHOC_MO
SVien MHOC_TRUOC
A 4
HPhan DKien
SVIEN DIEM
KQUA_HPHAN

KQua

©2017 Luang Vi Minh - lvminh@fit.hcmus.edu.vn
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Vi du - M0 hinh quan hé

1/31/2018

SVien Hoc HPhan
MaSV < MaSV / MaHP
Ten MaHP — | SLuong
Lop DiemLT MaMH
Nganh DiemTH /
MHoc
DKien
_____—T*MaMH
MaMH — A
/ TenMH
MaMHTruoc—
Khoa
TinChi

©2017 Luang Vi Minh - lvminh@fit.hcmus.edu.vn
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Vi du - MO hinh do6i tugng

1/31/2018

+MHoc truoc

0..*

SVien
'[en Pt HPhan
N?anh ‘ Ten
' 1. 0. » | I Sluong
LapTKB()
InBangDiem() 1
Diem
DiemTH "
DiemLT
DiemPrj
0..*
- SuaDiem()
MHoc
ﬂTen
&% Khoa
&% soTinchi
- CapNhatSTC()
0.*
+MHoc sau

Dieu

©2017 Luang Vi Minh - lvminh@fit.hcmus.edu.vn
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MO hinh hda nhié

1/31/2018

Va4

IEU Cd

Thuc te

MO hinh
quan niém

+D0oc 1ap véi mo hinh
dir liéu
+Ddc 1ap véi DBMS

S

Bénh nhan
M6 hinh | *Phuthuocmd hinr _ .
. dir lieu Codasyl Relational Object | XML
logic +Phy thudc DBMS

Mo hinh
vat ky

+Phu thu6c mé hinh
dir liéu
+Phu thu6c DBMS

+ T6 chirc vét ly cua dit liéu

+ Cau trdc luu trlr AT liéu

+ Cac cau trac chi muces (index)

N4 7 1 =)
©ZU17 U0

AWV, HN N 1 palanOiL Lo =l
gV v T ST TTIC T TS UL VT
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NGON NGU CSDL
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Ngon ngir Ca s@ dir liéu

Data Definition
Language
Ngon ng(r dinh nghia
dir liéu e |
Xac dinh ra lugc do
quan niém
Storage Definition
Language
Ngon ngit lwu trir dir
R .o liéu
Ngon ngir dinh
nghia lugc do trong ‘ w
Data Manipulation
Language
Ngbn ngit thao tac di¥
lieu
Truy xuat, thém, x0a, stra dir liéu
1/31/2018 Mirc cao (phi thu tuc)

- b ) ©2017 Lugng Vi Minh - lvminh@fit.hcmus.edu.vn
Muc thap (thu tuc)

View Definition
Language

Ngon ngit dinh nghia
khungnhin  Ngén ngif dinh nghia
Iugc do ngoai




Cau hoi
« Khi nao nén dung va khong nén dung cach ti€p can CSDL?

« Cac van dé anh hudng
— Pau tu cao cho phan ciing, phan mém, dao tao
— Ch{c nang chinh chi gom dinh nghia va x&' ly dir liéu

- ;I_'f)'n chi phi cho vdn dé bao mét, diéu khién trung I&p thdng tin, chifc ndng phuc hdi va toan ven dir
iéu

« Khong phu hgp véi i'ng dung :
— Nh9, cb to chic dit liéu it va tét, khéng cd nhu cau thay doi
— Co6 yéu cau vé xu ly thoi gian thuc nghiém ngat
— Khong co nhiéu ngudi truy cap dir liéu dong thdi

1/31/2018 ©2017 Luong Vi Minh - Ivminh@fit.hcmus.edu.vn

59



Cau hoi
« DI liéu ?

e Thong tin ?
e Tri thac ?

1/31/2018
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Chién lugc ti€p thi

Quy luat mua hang
Chién luge dau tu
Hé thong tu van

Théng ké Doanh thu
Thong ké Lgi nhuan
Bao cao tai chinh

Thong tin

Thong tin khach hang
Héa dgn  San pham

C > ~nNy s N\ 3

o O sO \ .

Loai san pham N DLr I "

A L il dir lieu Ieu '
Khuyén mai Gia ca
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ENTERPRISE KNOWLEDGE
INFRASTRUCTURE — 103

Metadata Repository

Content Repositories

Intranets, Portals, Extranets, Document
Management, Supply Chain Management,
Customer Relationship Management,
E<mail Servers, Personal Computers,
Internet, File Shares, And More...

Employees
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