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Chwong 1. CAC KHAI NIEM CO BAN

1 Chwong 1. CAC KHAI NIEM CO’ BAN

Trong nhiéu nim gan day, thuit ngit Co s& dit liéu - Database d3 trd nén quen
thudc trong nhiéu linh vuc. Cac tng dung tin hoc vao quan 1y ngdy cang nhiéu va da
dang, hau hét cac linh vuc kinh té, x4 hoi... déu di ung dung cac thanh tyu mdi cua tin
hoc vao phuc vu cong tic chuyén mén ctua minh. Chinh vi 1& d6 ma ngdy cang nhiéu
ngudi quan tim dén thiét ké, xay dung va ung dung co s¢ di liéu (CSDL).

Trong chuwong nay, ching ta s& tim hiéu thé nao 1a co s¢ dit liéu va cac khai
niém lién quan dén no6. Trudc hét, chung ta s€ tim hicu ly do tai sao can phai quan ly
dir li¢u bang CSDL?

1.1 Tai sao phai c6 mét co’ so’ di¥ liéu
Hé thong cac tép tin cb dién

Cho dén nay van con mot s6 don vi kinh té, hanh chinh su nghi€p... st dung
mo hinh h¢ thong cac tép tin c6 dién: ching dugc t6 chirc riéng r€, phuc vu cho mot
muc dich cua mét don vi hay mot don vi con truc thude cu thé.

- Uu diém:

Vi¢ce xay dung hé thong cac tép tin riéng tai ting don vi quan 1y it ton thoi gian
boi khdi lugng thong tin can quan ly va khai thac 1a nho, khong doi hoi dau tu vat chat
va chat xam nhiéu, do d6 trién khai img dung nhanh.

Thong tin dugc khai thac chi phuc vu muc dich hep nén kha nang dap ung
nhanh chéng, kip thoi.

- Nhwoe diém:

Théng tin dugc t6 chirc riéng r& & nhiéu noi nén viée cap nhat dé 1am mat tinh
nhat quan dir li¢u.

Hé thdng thong tin duoc to chirc thanh cac hé théng file riéng 1é nén thiéu su
chia sé thong tin gifra cac noi.

Qua phan tich trén, ching ta nhan théy viéc td chirc dir liéu theo hé thé)ng tép
tin hoan toan khong phu hop véi nhitng hé thong thong tin 16n. Viée xay dung mot hé
thong thong tin dam bao dugc tinh nhat quan dir li¢u, dap rng dugc nhu cau khai thac
dong thoi cuia nhiéu nguodi 1a thuc su can thiét.

1.2 Dinh nghia mét co s& dir liéu
1.2.1 Khai niém

CSDL va cong nghé CSDL da ¢6 nhiing tac dong to 16n trong viéc phat trién sir
dung may tinh. C6 thé no61 rang CSDL anh hudng dén tat ca cac noi c6 sir dung may
tinh:

Kinh doanh (thong tin vé san pham, khach hang, ...)
Gi4o duc (thong tin vé sinh vién, diém, ..)
Thu vién (thong tin vé tai liéu, tac gia, doc gia...)

Y té (thong tin vé bénh nhan, thudc....)...
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Nhu vay, co s& dir li€u 1a gi?
CSDL 1a tap hop cac dir liéu c6 cau tric va lién quan véi nhau duge luu trir trén
may tinh, dugc nhi€éu nguoi st dung va duoc to6 chirc theo mdt mo hinh.
Vi du:
Danh ba dién thoai 1a mot vi du vé CSDL.
- La cac thong tin ¢6 y nghia
- Latap hop cac thong tin c6 ciu tric.
- Céc thong tin nay c6 lién quan véi nhau va cé thé hé théng duoc.
Trong khai niém nay, ching ta can nhan manh, CSDL 1 tap hop céac thong tin
c6 tinh chat h¢ thong, khong phai la cac thong tin roi rac, khong c6 lién quan voi nhau.
Cac thong tin nay phai c6 cau tric va tap hop cac thong tin nay phai co kha nang dap

mg nhu ciu khai thac ctia nhiéu ngudi sir dung mot cach dong thoi. P6 ciing chinh 1a
dac trung cua CSDL.

1.2.2 Yu diém
Tir khai niém trén, ta thiy ré wu diém ndi bat ciia CSDL la:

Giam su trang lip thong tin xudng muc thip nhét va do d6 dam bao duogc tinh
nhét quan va toan ven dir li€u (Céu truc cua co s¢ dir liéu duoc dinh nghia mot lan.
Phan dinh nghia cdu tric ndy goi 13 meta-data, va dugc Catalog cia HQTCSDL luu
trir).

bam bao sy doc lap gitra dir liéu va chuong trinh tng dung (Insulation between
programs and data): Cho phep thay d6i cau trac, dir liéu trong co s¢ dir liéu ma khong
can thay d6i chuong trinh tmg dung.

Triru tugng hod dir liéu (Data Abstraction): M6 hinh dir li¢u dugc su dung dé
lam an luu trtr vat ly chi tiét cua dir li€u, chi bi€u dién cho nguoi st dung murc khai
niém cua co so dir liéu.

Nhiéu khung nhin (multi-view) cho cac d6i nguoi ding khac nhau: Dam bao dir
lidu c6 thé duoc truy xuat theo nhiéu cach khac nhau. Vi yéu cau cua m01 dbi tuong sir
dung CSDL la khac nhau nén tao ra nhiéu khung nhin vao dir li¢u la can thiét.

Pa ngudi dung (multi-user): Kha ning chia sé thong tin cho nhiéu ngudi sir
dung va nhiéu ing dung khac nhau.

1.2.3 VAan dé can giai quyét

Pé dat duoc cac wu diém trén, CSDL dit ra nhimng van dé can giai quyét. Do la:

Tinh chu quyén ciia dir liéu: Do tinh chia sé cia CSDL nén chu quyén cia
CSDL dé¢ bi xam pham.

Tinh bao mat va quyén khai thac thong tin cua nguoi sir dung: Do c6 nhiéu
nguoi duge phep khai thac CSDL nén cén thiét phai c6 mot co ché bao méat va phan
quyén han khai thac CSDL.

Tranh chip dit liéu: Nhiéu nguodi duge phép cung truy cap vao CSDL véi
nhirng muc dich khac nhau: Xem, thém, x6a hodc stra dit liéu. Can phai c6 co ché wu
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tién truy cp dir liéu hodc giai quyét tinh trang xung dot trong qua trinh khai thac canh
tranh. Co ché uu tién ¢ thé duoc thuc hién bang viéc cap quyén (hay mirc do) wu tién
cho tung ngudi khai thac.

Pam bao dir li¢u khi c6 sy ¢b: Viéc quan ly dir liéu tap trung co thé 1am ting
nguy co mat mat hodc sai 1énh thong tin khi co sy cd mat dién dot xuat hodc dia luu
trit bi hong. Mot s6 hé diéu hanh mang c6 cung cap dich vy sao luu anh dia cimg (co
ché su dung dia cimg du phong - RAID), tu dong kiém tra va khac phuyc 161 khi co6 su
cd. Tuy nhién, bén canl} dich vu cta hé diéu hanh, dé dam bao an toan cho CSDL, nhat
thiét phai c6 mot co ché khoi phuc dir 1i€u khi ¢6 sy co xay ra.

1.3 Hé quan tri coo s& dir liéu (DataBase Management

System_DBMS)

1.3.1 Vidu

Nhu chung ta da biét, kich thudc va do phire tap cia CSDL rat khac nhau.

Vi du:

Danh ba dién thoai cua mot qudc gia, mot thanh phd.. chira téi hang triéu sb va
nhitng thong tin can thiét vé khach hang.

Trong trudng dai hoc c6 to1 hang ngan sinh vién. Nha truong phai quan 1y | tat ca

nhiing thong tin lién quan dén sinh vién nhu: tén, ngay sinh, qué quan, dia chi, két qua
hoc tap..

Xét mot Vi du vé CSDL quan ly tai liéu va doc gia trong thu vién qudc gia. Gia
sir rang c6 100 triéu cudn sach, mdi cudn sach can luu 10 thong tin lién quan, moi
thong tin chtra tdi da 400 ki tu thi CSDL s€ phai co ti thiéu 100 *10°" 400 *10 ki tu
(bytes). Nhu vay, dung luong bd nhé can dung 1a: 100 *10°” 400 *10= 400 GB.

Ta thay, bo nhd ciing 14 van déﬁ can phai dugc giai quyét. Tuy nhién, Yén dé
quan trong hon & day lai lélcéch thirc t6 chuc dir li¢u trong mot co s¢ dir li¢u dé phuc
vu cho viéc truy cap, tim kiém, cap nhat,....nhanh chong va an toan hon.

Viée to chire dit liéu nhu thé nao duogc thuc hién thong qua HE quan tri co s¢ dir
liéu(HQTCSDL).

Vay hé quan tri co sé¢ dir licu (HQTCSDL) 1a gi?

1.3.2 Khai niém.

HQTCSDL 1a tap hop cac phan mém cho phép dinh nghia cac ciu tric dé luu
trtr thong tin trén may, nhap dir li¢u, thao tac trén cac dir li¢u ddm bao sy an toan va bi
mat cua dir liéu.

Pinh nghia ciu triic: Pinh nghia cau tric CSDL bao gém viéc xac dinh kiéu
dir liéu, cau tric va nhiing rang budc cho dir li¢u dugc Iuu trir trong CSDL.

_ Nhap dir li€u: La viéc luu trtr dir liéu vao cac thiét b luu trit trung gian duogc
diéu khién bang HQTCSDL.

Thao tac dir lié}l: thao tac trén CSDL bao gém nhiing chirc nang nhu truy xuét
co s& dir licu dé tim kiém thong tin can thiét, cap nhat co s¢ dit 1iu va tong hop nhiing
bao cao tir dir liéu.

PHAN I - CO' SO’ DU LIEU 7



Chwong 1. CAC KHAI NIEM CO BAN

1.4 Hé thdéng co s& dir liéu (Database System)
La phan mém HQTCSDL cung véi dit liéu ctia ban than co s& dit lidu do.

UssrsProgrammens

DATABASE |'

b= [ rempmgces |

Salvsany o Pocess
CueneaProgams

Software b oo
Siored Datm

Sord Databese P
(Weta-0aia) |

Hinh 1.1. MGi trudng hé thong ca sé dir liéu don gian
1.5 Céc déi twong str dung CSDL

Dbi v6i cac co so dir liéu nho, mang tinh ca nhin nhu lich 1am viée, danh ba
dién thoai c4 nhan... thi chi can mot nguoi dé tao ra va thao tac trén né. Tuy nhién,
d6i véi cac CSDL 16n nhu: quan ly tai chinh cua ngan hang nha nudc, diéu hanh cac
chuyén bay cho céc sin bay quéc té... cin phai co rat nhiéu nguoi tham gia thiét ké,
xay dung, bao tri CSDL va hang tram ngudi sir dung. Trong phan nay, chung ta tim
hiéu xem ai 14 nguoi thao tic voi CSDL hang ngdy. Va trong phan sau, chiing ta xem
xét nhitng nguoi khong truc tiép tham gia mot CSDL cu thé, ho 1a nguoi duy tri méi
truong hé thong CSDL.

1.5.1 Do6i twong trwe tiép

1.5.1.1 Quan tri co sé dir liéu

Trong nhimg t6 chirc c6 nhiéu nguoi cung str dung chung mot ngudn dir liéu thi
nhat thiét phai c6 mot ngudi ding dau quan 1y, chiu trach nhiém ddi v6i ngudn dir liéu
nay. D6 chinh 1a ngudi quan tri co s¢ dir licu (Database Administrators  DBA).

DBA ¢6 nhiém vy t6 chure nd1 dung cua co so dir lidu, tao va phan quyén cho
ngudi str dung, dua ra yéu ciu vé phan ctng va phan mem . néu can thiét. DAB chiu
trach nhiém bdo vé an toan, Backup thong tin...khi c6 su cd.

1.5.1.2 Thiét ké co sé dit liéu
Nguoi thiét ké CSDL chiu trach nhiém:
- Xéc dinh nhitng di liéu nao can luu trit trong CSDL

- Lua chon nhimng cau trac thich hop dé biéu dién va luu trir nhitng dir liéu
nay.
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- Phong van tat ca nhiing nguoi st dung CSDL sau nay dé hiéu dugc nhiing
yéu cau cua ho doi véi CSDL

- Tién hanh phan tich thiét ké hé théng sau khi thong nhat duogc tat ca cac
yéu cau cua nguodi su dung

1.5.1.3 Ngwoi sir dung cudi

Nguoi st dung cudi 13 nhitng ngudi truy cap CSDL dé:
- Truy van
- Cap nhat
- Théng keé, bao cao

1.5.1.4 Phan tich hé thong va Lap trinh ing dung

Phén tich hé thong dé dinh ré nhitng yéu cau ctia ngudi st dung cubi cing,
thong nhat dé dua ra khung nhin cho ting do61 tugng nguoi st dung, quan ly céc giao
tac (transactions)...

Lap trinh ing dung:
- Thuc hién cac yéu cau théng qua 1ap trinh bang nhitng ngdn ngir phu hop
- Chay thtr chuong trinh (test)
- Chira 18i va g& rdi chuong trinh (debug)
- Viét tai liéu, hudéng dan st dung.
- Bao tri hé thong
1.5.2 Déi twong gian tiép

Ngoai nhitng ddi twong truc tiép tham gia vao mot CSDL cu thé nhu d3 noi ¢
trén, con c6 mot doi ngi nhimg ngudi phan tich, phat trién, va thuc hién tao ra méi
truong he théng va phan mém ctia hé quan tri co s¢ dir liéu. Nhitng ngudi nay khong
tryc tiép thao tac trén mot hé quan tri CSDL nao cuy thé. Ho la:

- Nguoi phan tich va thyc hi¢n tao ra hé thong cua HQTCSDL
- Nhirng nha phat trién hé cong cu (Tool developers)
- Nguoi kiém thir va bao tri hé thong
1.6 Loiich cua viéc str dung HQTCSDL
- Han ché du thira dit ligu.
- Ngan can truy cap dir liéu bat hop phap (bao mat va phan quyén st dung).
- Cung cap kha nang luu trir 1au dai cho cac dbi tuong va cau trac dir licu.

- Cho phép suy dan dit liéu (tr dir liéu nay suy ra dir liéu khac) st dung
Rules.

- Cung cap giao dién da nguoi dung.

- Cho phép biéu dién mdi quan hé phirc tap giita cac dit lidu.
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- Pbéam bao rang budc toan ven dir li¢u (Enforcing Integrity Constraints).

- Cung cap thi tuc sao luu va phuc hdi (backup va recovery)

PHAN I - CO' SO’ DU LIEU 10
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2 Chuong 2. NHUNG KHAI NIEM VA KIEN TRUC CUA
HE THONG CO SO DU LIEU

2.1 Mé hinh di liéu, Iwgec d6 va trwweong hop (Data Models,
Schemas, Instances)

Mot trong nhitng dac diém co ban cta co s dit lidu 1a cung cép mot sd mirc d6
trou tuong hod dir liéu bang cach lam an di cach thue t6 chirc dir li¢u- cai ma hau hét
nguoi dung khong can biét dén.

Mo hinh dit liéu (Data Model): La mét tap nhitng khai niém dung dé biéu dién
cau truc cua co so dir li€u-cung cap nhirng di€u kién can thiét dé dat dugc mirc dd triru
tuong dir liéu. Cau truc dir 1iéu bao gom kiéu dir liéu (data types) va moi quan hé gitra
cac dir li¢u (relationships) va nhiing rang budc (constraints) ma co sé dir liéu phai tuan
theo.

Hau hét moé hinh dir liéu déu c6 mot tdp hop cac thao tic co ban (basic
operations) dé truy van va cap nhat dir li¢u.

- Thao tac chung (generic operations): Thém (insert), Xoa (delete), Stra
(modify), Truy cap (retrieve)
- Thao tac do nguoi dung dinh nghia (user-defined operations)

2.1.1 Phan loai mo hinh dir liéu

Co rat nhiéu moé hinh dir liéu da dugc dua ra, chung ta c6 thé phan loai ching
theo nhiing ki¢u khai niém ma ho da dung dé bi€u dién cau tric co s¢ dir li¢u. M6 hinh
dir liéu duoc chia lam 3 loai sau:

a. Mo hinh khadi niém (Conceptual (high-level, semantic) data models):

Cung cép nhirng khai niém gan gili voi da s6 nguoi sir dung, mo hinh nay chi ra
cai gi dugc dua vao dé quan 1y. M6 hinh nay la phuong tién dé nhitng nguoi phén tich
thiét ké giao tlep v0i nguoi sur dung, nhim thu thap thong tin, xac dinh dung din va
day du yéu cau cta hé thong.

Mo hinh nay st dung cau trac dit liéu 1a: thuc thé (entity), thudc tinh (attribute)
va moi lién két (relationship)

b. Mé hinh div liéu vit ly (Physical (low-level, internal) data models):

Cung cap nhimg khi niém dé biéu dién chi tiét cach thirc dir liéu duoc luu trix
trong may tinh. M6 hinh nay chi ra dinh dang ban ghi (record formats), thir tu sap x&p
cac ban ghi (record ordering) va duong dan dé truy cap dir liéu (access paths).

c¢. Mo hinh dit liéu thé hién (Implementation (record-oriented) data models):

Mo ta cac dit liéu bang cach st dung nhitng ky phap twong tng véi mé hinh di
liéu ma mogt hé quan tri co so dit liéu st dung.

Cac loai mo hinh co sé dir li€u thé hién:

cl. M6 hinh phdn cdp
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M6 hinh CSDL phan cép duoc biéu dién dudi dang cay va cac dinh cua cay la
cac ban ghi. Cac ban ghi lién két vdi nhau theo moi quan hé cha-con.

- Mot cha ¢6 nhiéu con

- Mot con chi c6 mot cha

Vi du:
PHONG
|
[ |
NHAN VIEN DU AN
[
KY NANG PHU VIEC TRANGTHIET BI

Hinh 2.1. Minh hoa mo hinh cd s& di liéu phan cap
Uu diém:
- Thé hién d& dang quan hé 1-N.
- Viéc phan chia dir liéu dé thé hién, dam bao an toan dit liéu
- Tinh doc 1ap cua chuong trinh va cac dir liéu dugc dam bao
Nhuoc diém:
- Khong thé hién duoc mdi quan hé M-N
- Trong mot hé théng phan cép, dit liéu duge to chire nhu trén di dén kho
stra doi dir liéu.

c2. Mo hinh mang

CAu triic co ban trong m6 hinh mang la nhing tap hop va moi tap hop €6 ban
ghi 1 ban ghi cha va mot s6 ban ghi thanh vién. Mdi thanh vién c6 thé thudc vé nhiéu

tap hop.

Vi du:
PHONG
[
I |
NHAN VIEN DU AN
[
B
KY NANG PHU VIEC TRANGTHIET BI

Hinh 2.2. Minh hoa mo hinh cd sé dif liéu mang
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Uu diém:

- DZ thé hién mdi lién két M-N

- Kiéu truy cap dit liéu mém déo hon kiéu phén cép
Nhugc diém:

- Viéc sira di s6 lidu kho khan.

- V6i nhitng 1ap trinh vién, viéc thiét ké CSDL kho.
c3. M6 hinh guan hé

Trong mé hinh quan hé¢, cac dit li¢u dugc biéu dién & dang cac bang véi cac
dong va céc cot.

Trong mo6 hinh quan hé khong c6 mdt cAu tric vat 1y nao cua dir liéu mo ta sy
két ndi giita cac bang. Thay vao d6, su két ndi giita cac bang duoc mo ta logic bang
cac gia tri duoc luu trir trong cac dong cia bang. Chang han trong hinh dudi day,
thudc tinh ProCode(Mda tinh) dugc luu trong ca 2 bang PROVINCE va bang
STUDENT, gia tri chung nay cho phép ngudi dung lién két duoc 2 bang.

PROVINCE

ProCode ProName

04 Ha Noi

08 Tp H6 Chi Minh

STUDENT

StdNo StdName StdBird ProCode
TDO001 AA 9/16/1979 04

TDO002 BB 6/19/1979 08

Hinh 2.3. Minh hoa mo hinh cd sé dit liéu quan hé

c4. M6 hinh huéng dbi twong

Trong md hinh hudng ddi tuong, cac thugc tinh dir liéu va cac thao tac trén cac
dir liéu nay duoc bao géi trong mot cau tric goi 1a ddi twong.
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Déi twong co thé chira cac dir liéu phirc hop nhu vin ban, hinh anh, tiéng néi va
hinh anh dong. Mot ddi tuong co thé yéu cau hodc xir 1y dir liéu tir mot d6i twong khéc
bang viéc gui di mot thong bao dén ddi twong d6. M6 hinh huéng dbi twong biéu dién
mot so dd mai dé luu trit va thao tac dir liéu. Tir mot ddi tuong co thé sinh ra mot déi
tuong khac.

PHONG ( \

NHANVIEN

NHANVIEN
TRANG BI PHONG

—

( ) LUONGGIO LUONGTH

TRANGBI

PHONG

;/;/ D EE—

Hinh 2.4. Minh hoa m6 hinh cd s& dif liéu hudng déi tugng

2.1.2 Lwoc do(Schema) , minh hoa (instances), va trang thai (State)

Luoc d6 co so dir liéu (Database Schema): 1a bi€u dién cia co s¢ dir li¢u, bao
gom cau tric co sé dir liéu va nhiing rang budc trén di liu.

So d6 cua lugc d6 co so dir liéu (Schema Diagram): La Iugc d6 co s¢ dir li€u
dugc biéu dién thong qua so do.

Vi du: STUDENT
| Name | StudentNumber | Class | Major |
COURSE
[ CourseName [CourseNumber| CreditHours |  Department |
PREREQUISITE

| CourseNumber | PrerequisiteNumber |

schema construct

SECTION

[ Sectionidentifier | CourseNumber | Semester | Year | Instructor

GRADE_REPORT
| StudentNumber | Sectionldentifier | Grade |
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Hinh 2.5. Lugc d6 cd s& dir liéu UNIVERSITY

Minh hoc co s& dit liéu (Database Instance): La dit liéu thuc su dwoc luu trix
trong co s¢ dir liéu ¢ thoi diém hién tai. Database Instance cling dugc goi 1a trang thai

cua co so dir liéu (database state)

Vi du:
\ETUDENT Name | StudentNumber | Class | Major
Smith 17 1 CS
Brown 8 2 CS
COURSE CourseName CourseNumber | CreditHours | Department
Intro to Computer Science CS1310 4 CS
Data Structures CS3320 4 CSs
Discrete Mathematics MATH2410 3 MATH
Database CS3380 3 CS
LSECTION Sectionldentifier | CourseNumber | Semester | Year | Instructor
85 MATH?2410 Fall a8 King
92 CS1310 Fall 98 Anderson
102 CS3320 Spring 99 Knuth
112 MATH2410 Fall 99 Chang
119 CS1310 Fall 99 Anderson
135 CS3380 Fall 99 Stone
IQRAD E_REPORT | StudentNumber | Sectionldentifier | Grade
17 112 B
17 119 C
8 85 A
8 92 A
8 102 B
8 135 A
[ PREREQUISITE | CourseNumber | PrerequisiteNumber
CS3380 Cs3320
CS3380 MATH2410
CS3320 CS1310

Hinh 2.5. Cd s@ dir liéu UNIVERSITY

o Nhu vay, Database Schema rat hiém khi thay ddi, con Database State thay
doi bat ky khi nao c6 su cap nhap dir liu.

2.2 Lwoc doé kién tric cua hé quan tri co’ sé dir liéu (DBMS
Architecture) va sw déc lap dir liéu (Data Independence)

Nhu chiing ta da biét, cac tinh chit quan trong nhét cia co s¢ dir liéu 1a: (1)
Pam bao su doc 14p giita chuong trinh Gmg dung va dir liéu. (2) HO trg nhiéu khung
nhin cho cac ddi twong ngudi dung khac nhau. (3) Str dung danh muc dé luu trit biéu
dién dir liéu (schema). Trong phan ndy, chung ta s& tim hiéu kién trac cua hé quan tri
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co s¢ dir li€u, goi la Luogc dd kién trac 3 muc murc(three —schema architecture). Sau
d6 ching ta s€ tim hi€u vé khai ni¢m ddc 1ap dir ligu.

2.2.1 Lworc d6 kién tric 3 mirc cia HQTCSDL

Muc dich cua viéc phan thanh 3 muc trong kién triic cia moé hinh HQTCSDL 1a
deé tach biét cac ing dung cua ngudi su dung véi co sé dir liéu vat ly. Trong kién tric
nay, lugc do co6 thé dugce dinh nghia & 3 murc sau:

Luoc dd muc trong (Internal schema) & Mirc trong (Internal level) dé biéu dién
chi tiét cau truc luu trir dir 1i€u va céch thuce truy cap dir li¢u. Luge do6 muc trong st
dung mo hinh dir li€u vat 1y (physical data model).

Luoc d6 khai niém (Conceptual schema) & Mirc khai niém (Conceptual level)
dé biéu dién cAu tric va cac rang budc trong toan bd co s& dir li¢u phuc vu cho viéc
giao tiép v&i ngudi sir dung. Luoc d6 khai niém an di cach thie to chie vat 1y cua dir
liu, chi tap trung vao viéc biéu dién cac thuc thé, cac kiéu dir liéu, mdi quan h¢ gitra
cac thuc thé, cac thao tac cua ngudi st dung va cac rang budc giira cac dir lidu. Mo
hinh dir liéu mirc khai niém (Conceptual data model) hodc M6 hinh dir liéu thé hién
(Implementation data model) c6 thé duoc sir dung & mirc nay.

Lugc d6 mirc ngoai (External Level) & Mirc ngoai (External level hodc View
level) dé biéu dién hang loat nhitng khung nhin ctia nguoi sir dung (user views). M6
hinh dit liéu muc cao (High-level data model) hoic M6 hinh di liéu thé hién
(Implementation data model) c6 thé duoc sir dung ¢ muc nay.

Anh xa giita cdc muc nay 1a can thiét. Nhitng chwong trinh 1am viéc véi dir liéu
& muc ngoai va dugc HQTCSDL anh xa téi dit liéu vat Iy & mirc trong dé thuc hién.

% END USERS ﬁ%

EXTERNAL EXTERNAL e e o EXTERNAL
LEVEL VIEW VIEW

extemal/conceptual
mapping

CONCEPTUAL
LEVEL CONCEPTUAL SCHEMA
A

conceptual/internal mapping

y

INTERNAL
LEVEL INTERNAL SCHEMA
STORED DATABASE

Hinh 2.6. Lugc do kién trdc 3 mdc cia HQTCSDL
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2.2.2 Poc lap div liéu

Kién tric 3 muc cta HQTCSDL c6 thé duoc sur dung dé giai thich khai niém vé
doc lap dir liéu. Poc 1ap dir liéu 13 kha ning thay d6i luoc dd & mot mirc nao do cua hé
thdng co s& dir liéu ma khong can phai thay doi luoc dd & muc cao hon. Chiing ta c6
thé dinh nghia 2 kiéu ctia doc lap dir liéu:

Doc lap dir licu logic (Logical data independence): cho phep thay ddi luoc d6
khai niém ma khong can phai thay d6i lugc dd6 mirc ngoai hodc nhimg chuong trinh
mg dung. Chung ta c6 thé thay dbi luoc d6 khai niém dé mé rong (thém cac truong dix
liéu, cac ban ghi) hodc thu nho co s¢ dir liéu (x6a céac truong dir li€u, cac ban ghi).

Doc 1ap dir liéu vat 1y (Physical data independence): cho phép thay d6i lugc dd
mirc trong ma khong can thay doi lugc d6 khai niém. Co khi chung ta can thay doi
luge dd muc trong vi cac file vat 1y doi khi can to chirc lai dé ting hiéu qua thyc hién.
Néu kiéu dir liéu khong thay dbi thi chiing ta khéng can thay doi lai luvge do khai niém.

2.3 Ngbén ngr cua HQTCSDL

Vi HQTCSDL phuc vu co nhiéu d6i twong ngudi st dung khac nhau nén no
phai ho tro ngdn ngir d€ nguoi sir dung twong tac voi nd. Trong phan nay ching ta s&
tim hiéu mdt s6 nhirng ngdn nglr dugc HQTCSDL ho tro.

Ngon nglr dinh nghia dit li¢u (Data Definition Language - DDL): La ngén ngtr
duoc cac nha quan tri co sé dir liéu (DBA) va cac nha thiét ké co so dit liéu (database
designers) dung dé xay dung luoc d6 khai niém cua co so dit liéu. Trong nhiéu
HQTCSDL, DDL ciing dugc sir dung dé dinh nghia luoc dd mirc trong va muc ngoai
(cac khung nhin). Mot s6 HQTCSDL chia thanh 2 ngén ngit: Ngon ngir dinh nghia luu
trir (storage definition language — SDL) va Ngoén ngir dinh nghia khung nhin (view
definition language -VDL) duogc dung dé dinh nghia lugc dd muc trong va mirc ngoai.

Ngon ngtr thuc hién dir liéu (Data Manipulation Language -DML): La ngdn ngit
duogc st dung dé thao tac voéi dit liéu bao gém viéc truy cap dén ban ghi va cap nhat dir
liéu cho ban ghi (thém, stra, x04). Cac 1énh DML c¢6 thé dugce nhung trong ngdn ngi
1ap trinh hodc thyc hién doc 1ap (ngdn ngir truy van).

2.4 Cac tinh nang cua HQTCSDL

- Nap dit liéu dang luu trit & cac t&p tin vao co s¢ dit li¢u (Conversion
Tool).

- Cung cip céac thao tac truy xut
- DPam bao tinh ddc lap dir liéu
- Cung cap thil tuc sao luu va phuc hdi (backup va recovery)

- Cung cip céac thi tuc diéu khién ddng thoi (Do tinh truy xuat dong
tho1 va canh tranh)

- Cung cap céc thu tuc kiém sodt ban quyén, kiém tra tinh dung dan
cua dir liéu (d€ dam bao tinh an toan va toan ven dir li€u)

2.5 Phén loai HQTCSDL
Ngudi ta phin loai HQTCSDL dwa trén mot s6 tiéu chi:
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Dya trén mo6 hinh dir liéu dugc HQTCSDL st dung: MO hinh quan hé
(Relational Data Model), M6 hinh huéng ddi twong (Object Data Model), M6 hinh
mang (Network Data Model), m6 hinh phan cdp (Hierarchical Data Model), mé hinh
quan hé thuc thé (Entity — Relationship Data Model)...

Tiéu chi khac:
- S nguoi st dung HQTCSDL: Don nguoi dung (Single-user), Da
nguoi dung (multi-user). Hau hét cac HQTCSDL hién nay déu la
HQTCSDL da nguoi dung.

- Vitri HQTCSDL: tap trung (sir dung mét may don) hay phén tan (st
dung nhi€u may tinh).

- Gid cua HQTCSDL: 100$- 300$; 10000$- 100000$
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3 Chwong 3. MO HINH QUAN HE - THUC THE
(Entity — Relationship Model)
3.1 S dung mé hinh di¥ liéu khédi niém mirc cao dé thiét ké
co so dir liéu

Miniworld

T

REQUIREMENTS

COLLECTION AND
ANALYSIS

Functional Requirements Database Requirements
FUNCTIONAL ANALYSIS I CONCEPTUAL DESIGN
High-Level Transaction Conceptual Schema
Specification (In a high-level data model)

'

- T __.bewsdndependent | N .. LOGICAL DESIGN
(DATA MODEL MAPPING)
l DBMS-specific L

Logical (Conceptual) Schema
(In the data model of a specific bBMS)

|

PHYSICAL DESIGN

i

TRANSACTION |
IMPLEMENTATION ‘ Internal Schema

APPLICATION PROGRAM P
DESIGN -

Application Programs
Hinh 3.1. Cac giai doan thiét ké ca sé dir liéu

Hinh trén chi ra tién trinh thiét ké co s& dit liéu mot cach don gian. Budc dau
tién 1a tdp hop va phdn tich yéu cau hé thong. Trong budc ndy, ngudi thiét ké co so
dir liéu phai tién hanh thu thap yéu cau cia nguoi sir dung, sau d6 viét tai lidu nhitng
yéu cau dir liéu. Két qua cua budce nay 1a viét ra duoc tp hop nhimng yéu ciu tit ca cac
dbi twong ngudi dung mot cach xuc tich. Tir d6, ta xac dinh duoc yéu cau chirc ning
(Funtional Requirements) cua hé thong.

Sau khi tit ca cac yéu cau di duoc tap hop va phan tich, budc tiép theo 1a xay
dung lwoc do khai niém(conceptual schema) cho co s¢ dir ligu. Luge dd khai niém la
noi biéu dién xtc tich nhitng yéu cau ciia ngudi st dung va biéu dién chi tiét nhiing
kiéu thuc thé (entity types),quan hé (relationships) va nhitng rang budc (constraints)
ctia dir liéu, phan nay str dung nhitng khéi niém dugc cung cip trong mé hinh dir liéu
mure cao (High level data model). M6 hinh dir liéu mirc cao la mé hinh dir liéu duoc
dung dé giao tiép véi ngudi sir dung binh thudng vi thé no rat dé hiéu, n6 chi ra cdi gi
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can dugc luu trong co s¢ dir liéu chur khong chi ra cu thé dir li¢u duogc thuc hién nhw
the nao.

Budc tiép theo trong qua trinh thiét ké 1a cai dit co so dit liéu trén mot mé hinh
dir lidu thue hién, sit dung cac Hé quan tri co s& dit liéu ndo d6 (Hau hét cac hé quan
tri co s¢ dir liéu hién nay sir dung mé hinh dit liéu quan hoic hudng ddi tugng). Vi thé,
chung ta cin thiét phai chuyén tir mé hinh dit liéu mic cao sang nhiing mé hinh di
lidu thyuc hién. Budc nay dugce goi 1a thiét ké logic (Logical design) hodc anh xa mo
hinh dit liéu (Data model mapping) va két qua cta budc nay 1a lwgc do co sé dir liéu
trong mo hinh co s¢ dir liéu thuc hién.

Budc cudi cung la thiét ké vat 1y cho co so dit liéu (physical design), bao gom
viée thiét ké nhitng cu tric luwu trit dit liéu bén trong, dudng dan truy cap, to chic file
cua cac file dir liéu.

‘ Trong chuong ndy, ching ta s& sit dung mé hinh khdi niém ER cho thiét ké lugc
do khai niém (Conceptual Schema).

3.2 Muc dich cua mé hinh khai niém ER(Entity -
Relationship Model)

Qua budc xem xét téng quat trén, ta thay rang, mo hinh E-R 12 mot mo ta logic
chi tiét dir liéu ctia mot to chuc hay mot linh vuc nghiép vu. N6 gitp nguoi thiét ké co
s& dit 1iéu mo ta thé gi61 thuc gan glii voi quan niém va cach nhan nhin nhan binh
thuong ciia con ngudi. N6 1a cong cu dé phan tich thong tin nghiép vu.

Muc dich ctia mo hinh E - R:

- Lam théng nhit quan diém vé dit liéu cta nhimg nguoi tham gia hé
thong: Ngudi quan 1y, ngudi dung cudi, nguoi thiét ké hé thong

- Xac dinh cac xu 1y vé dir 1i€u cling nhu céac rang budc trén cac dir ligu.

- Giup do viéc thé hién co s¢ dir liéu veé mat cau trac: Su dung thuc thé
va cac moi lién két gitra cac thuc thé. Biéu dién md hinh quan hé thuc
thé bang mot so do.

3.3 Viduvé mét co’ sé di liéu irng dung

Trong ph?}n nay, ching ta s& tim hiéu mot vi du vé co so dit liéu ing dung - goi
la COMPANY d€ minh hoa céac khai niém trong mé hinh ER va st dung né trong khi
thiet ke lugc do khai niém.

Co so dit lisu COMPANY can luu trit thong tin vé nhan vién (employees),
phong/ban (departments), va cac du an (projects) trong cong ty. Sau khi tap hop duogc
tat ca cac yéu cdu ctia hé théng, nguoi thiét ké co so dir liéu tién hanh mo ta lai
miniworld bang mé hinh ER.

Sau déy 1a cac quy tic nghiép vu ctia hé thong co so dir lieu COMPANY, chung
ta s& xdy dung mo hinh ER timg budc dé giéi thiéu cac khai niém ctia mo hinh ER.

1. Céong ty (COMPANY) c6 nhiéu phong/ban (DEPARTMENTS). Mbdi
phong/ban cé tén (name), ma s6 (number) duy nhat va c6 mot nhan vién (employee)
1am quan 1y (manages) phong/ban. Ching ta luu lai ngdy bat dau (start date) 1am quan
1y phong/ban ctia nhan vién do.
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2. Mbi phong/ban c6 thé cé nhiéu dia diém khac nhau (locations).
3. M&i phong/ban diéu hanh mét s6 dw 4n (PROJECTSs). Mdi du 4n ¢6 tén
(name), ma s6 (number) duy nhat va chi c6 moét dia diém (location).

- 4. Vai mdi nhan vién, chung ta lwu lai nhitng thong tin sau: tén (name), sb bao
hiém xa hoi (social security number), dia chi (address), lwong (salary), gioi tinh (sex),
va ngay sinh (birth date).

5. M&i nhan vién 1am viéc & mot phong/ban, nhung c6 thé 1am viéc cho nhiéu
dy &n. Ching ta luu lai s6 gid lam viéc (the number of hours per week) cia ting nhan
vién trong tung dy an.

6. Chung ta luu lai thong tin vé ngudi quan 1y truc tiép (direct supervisor), cua
moi nhan vién. Nguoi quan ly truc ti€p cling 1a mot nhan vién.

7. Mbi nhan vién c6 nhitng ngudi phu thudc vao ho (DEPENDENTSs). Mbi
nguoi phu thude ta luu lai thong tin vé tén (name), gidi tinh (sex), ngay sinh (birth
date) va quan h¢é (relationship).

Hinh minh hoa sau s& chi ra so do ER cua co s& dit lieu COMPANY dua trén
nhitng ky hi¢u do hoa dugc quy dinh trong mo hinh ER.

o \@

E < l:lumberOfEmployees _:‘, DEPARTMENT
EMPLOYEE

S ——————— PROJECT

DEPENDENTS_OF @

supervisor supervisee

-

DEPENDENT
Core>

Hinh 3.2. SG d0 ER cla cd sé dif liéu COMPANY
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Luu y, trén ddy chi la gioi thiéu so bo vé mo hinh ER, cac ban chwa can phai
hiéu dwoc toan bo so do trén.

Phan tiép theo chuing ta s€ gidi thi¢u vé mo hinh ER. Cac khai niém co ban
trong mo hinh ER gom c6 Thuwe the (Entity), Thudc tinh (Attributes), va Quan hé

(Relationship).

3.4 Kiéu thuc thé(Entity Type), Thuébc tinh (Attributes), Khod

(Keys)

3.4.1 Thwc thé (Entities) va thudc tinh (Attributes)
3.4.1.1 Thuec thé

3.4.1.2

Céac thyuc thé von ton tai trong thé gio1 thuc. Mot thuc thé 1a mot khai
niém dé chi mdt 16p cac doi tugng cu thé hay cac khai niém c6 cung
nhitng ddc tinh chung ma ta quan tam.

Tén thyc thé: La tén caa mot 16p doi tuong. Trong 1 CSDL, tén thuc
thé khong dugc trung nhau.

Ky hi¢u: Trong m6 hinh E-R, thuc thé dugc biéu dién bﬁng mot hinh
chit nhat c6 tén bén trong.

Vi du:

EMPLOYEE DEPARTMENT

Thudc tinh

Thudc tinh 1a cac dac trung (properties) dugc sit dung dé biéu dién
thuc thé.

Vi du: Thuc thé EMPLOYEE c¢6 céc thudc tinh: Name, SSN, Address,
Sex, BirthDate.

Thudc tinh duoc ky hiéu bang hinh oval, bén trong ghi tén cia thudc
tinh. ThuQc tinh cta thyc thé nao thi s€ dugc gan véi thuc thé do.

Vi du:

@@
<>

@
EMPLOYEE | -w

Hinh 3.3. Thuc thé EMPLOYEE va cac thudc tinh cua né

PHAN I - CO' SO’ DU LIEU 22



Chwong 3. MO HINH QUAN HE - THYC THE

" NumberOf S

Fmnlaves

e T N DEPARTMENT

Hinh 3.4. Thuc thé DEPARTMENT va céc thudc tinh cia né

singled

multiple-valued

()

key attribute

derived attribute

Hinh 3.5. MGt s6 ky hiéu cua thudc tinh
Cic kiéu thudc tinh trong mé hinh ER:

Thudc tinh don (simple) d6i 1ap v6i thude tinh t6 hop (composite), thude
tinh don tri (single-value) do1 lap voi thude tinh da tri (multivalued), thugc tinh luu
triv (stored) doi 1ap véi thudc tinh suy di€n (derived). Sau day ta s€ tim hi€u chi tiét

vé cac loai thudce tinh nay:

Thudc tinh don (simple) hay con goi la thugc tinh nguyén tir (Atomic): Chi c6
mot gia tri trong mot thudc tinh ctia madt thyc thé. Vi du: Thudc tinh Birthdate, Sex...

cua Employee 1a thudc tinh nguyén tu.

. Thugc tinh 16 hop (Composite): 13 thudc tinh duoc két hop cuia mot sd thanh
phan. Vi du: Address(Apt#, House#, Street, City, State, ZipCode, County) hodc Name

(FirstName, MiddleName, LastName) 14 thudc tinh t6 hop.

Thudc tinh t6 hop c¢6 thé dugc biéu dién phan cip nhu sau:
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Address
StreetAddress City State Zip
Number Street AparnrmentNumber

Hinh 3.6. Biéu dién phan c&p cla thudc tinh t& hap

Thudc tinh don tri (single-value): La thudc tinh chi c6 mét gia tri duy nhét &
mot thoi diem. Vi du: Sex, Birthdate, ...

Thuéc tinh da tri (multivalued): La thudc tinh co thé co nhiéu gia tri tai mot
thoi diém. Vi du: PreviousDegrees. ..

Ky hiéu: {PreviousDegrees}

Thudc tinh t0 hop va thudc tinh da trj ¢6 thé 1am t0 ¢ nhiéu mirc, mic du it gip
truong hop nay. Vi du: PreviousDegrees cua thuc thé STUDENT la loai thugc tinh do.
Ky hi¢u: {PreviousDegrees (College, Year, Degree, Field))}.

Thugc tinh luwu triv (stored attribute) va thudc tinh suy dién (derived
attribute): Thudc tinh luu trtr 1a thudc tinh ma gid tri cia ndé phai dugce luu trir, con
thudc tinh suy dién 1 thudc tinh ma gia tri cia nd c6 thé suy ra tur gia tri cua nhimg
thuoc tinh khac. Vi du: Age(derived attribute) duge suy dién tir BirthDate (stored
attribute)

Gid tri rong ciia thudc tinh (Null Values): Trong mot vai trudng hop, mot thuc
thé c6 thé khong c6 gid tri twong Ung cho mdt thudc tinh, vi du thudc tinh
NameDependent(Tén cua ngudi phu thude), néu mot nhan vién nao d6 trong thuc thé
EMPLOYEE chua ¢6 nguoi phu thude thi thudgc tinh NameDependent tuong tng véi
nhan vién do s€ khong c6 gia tri. Hodc trong truong hop thudc tinh c6 giad tri nhung
chua duoc biét, vi du thudc tinh PhoneNumber (S6 dién thoai). Trong trudng hop nay,
mot gia tri ddc biét duogc tao ra, do 1a gia tri Null.

MGéi thudc tinh trong thwe thé luén cé gid tri, vi du cac thudc tinh trong thuc
th¢ EMPLOYEE c¢6 cac gia tri sau: Name=John Smith’, SSN=123456789’

Address=‘731 Fonglren, Houston, TX", Sex="M", BirthDate= ‘09-JAN-55". Mot b gia
tri cua moét thyc thé dugc goi 1a mdt ban ghi (record).
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Name = John Smith Name = Sunco Ol

Address = 2311 Kirby,

employee 84 Houston, Texas 77001 department ¢

Headquarters = Houston
Age=55

HomePhone = 713-749-2630 President = John Smith

Hinh 3.7. Hai thuc thé va gia tri thudc tinh cia nd
3.4.2 Kiéu thwc thé, Khoa va tap gia tri
7 Kiéu ;hy’c thé: 1a tap hgp nhitng ‘ghuc thé co cung cac thudc tinh co ban. Vi duy,
kiéu thuc th¢ EMPLOYEE, kiéu thuc th¢ PROJECT.

thd: Mdi mot kiéu tbuc thé phai c6 mdt hoac mot tap cac thudc tinh mang gia
tri duy nhat (unique value) dé phan biét gitra ban ghi nay véi ban ghi khac. Thude tinh
déﬁ goi la khoa cua kiéu thyc thé (Key attribute).Vi du: thudc tinh SSN 01"1;1 kieu thu’g
th¢ EMPLOYEE, hoac thudc tiqnh\ NumberStudent(Ma sinh vién) cua ki€u thuc thé
STUDENT. Chu y 1a khoda c6 thé gom mdt hoac mdt tap cac thude tinh.

Tap gia trj hay con goi la mién xgic dinh(Domain): 1a tap nhiing gia tri ma
thudc tinh c6 thé nhan du:gc. Vi du: Mién xac dinh cua thudc tinh Sex la {Male,
Female}, hodc cua Mark(Piém) la tir 0..10.

Tap gid tri khéng dwoc biéu dién trong lwoc dé ER.

3.5 Lién két, Kiéu lién két va cac Rang buéc lién két

3.5.1 DPinh nghia lién két va kiéu lién két

Lién két (Relationship) dung dé chi mdi quan hé giira hai hay nhiéu thyc thé
khac nhau. Vi du: Nhan vién (A) lam viéc cho du an (X), nhan vién B lam viéc cho du
an (X)...

Nhimg lién két cia cing mot kicu dugc nhom lai goi 1a kiéu lién két
(Relationship Type), vi du kiéu lién két WORK ON (lam viéc cho), kiéu lién két
MANAGES ( lam quan ly)...

Trong luoc d6 ER, ngudi ta sir dung hinh thoi va bén trong ghi tén kiéu lién két

dé ky hiéu kiéu lién két.

Ky hi¢u:
Luu y: Kiéu lién két ciing c6 thé c6 thudc tinh cia nd.
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3.5.2 Bac cua kiéu lién két

La s0 lugng céac kicu thyc thé tham gia vao lién két. Co cac kiéu lién két sau:

- Kiéu lién két bac 1 (d¢ quy) 1a mdi quan hé giita cung 1 kiéu thuc thé.
- Kiéu lién két bac 2 1a mdi lién két giira hai kiéu thuc thé

- Kiéu lién két bac 3 1a mdi lién két giira 3 kiéu thyuc thé

3.5.2.1 Mdi quan hé bac 1

Mdi quan hé bac 1 (d¢ quy) 1a mdi quan hé giita cung 1 kiéu thuc thé

Vi du:

PERSON marry EMPLOYEE supervisor
I T

Hinh 3.8. Minh hoa mGi quan hé bac 1

3.5.2.2 Moi quan hé bic 2

La mbi quan hé giira 2 kiéu thuc thé khac nhau.
Vi du:

—

DEPARTMENT

b

EMPLOYEE

Hinh 3.9. Minh hoa mdi quan hé bac 2

Vi du: Moi lién ket gifra hai kiéu thyc thé DEPARTMENT va EMPLOYEE sau
day la ki€u lién két bac 2 vi no c6 su tham gia cia hai kiéu thyc thé.

Hinh minh hoa trén con cho ta théy, c6 thé c6 nhiéu hon mét kiéu lién két gilra
hai kiéu thuc thé khac nhau.

3.5.2.3 Mdi quan hé bac 3

La mbi quan hé gitra 3 kiéu thuc thé khac kiéu.
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SUBJECT
N

teach

M M
TEACHER

Hinh 3.10. Minh hoa mdi quan hé bac 3
3.5.3 Rang budc lién két

Céc kiéu lién két thuong c6 mot sO rang budc nao do vé cac thuc thé co thé két
hop v&i nhau tham gia trong mot lién két phu hgp. Cac rang budc nay xac dinh tur tinh
hudng thuc t€ ma lién két thé hién.Co cac loai rang budc nhu sau:

CLASS

3.5.3.1 Ty s lwc lwong:

Trong cac kiéu lién két béac 2, ty sO luc lugng chi 1o sd thuc thé tham gia vao
lién két. Céc ty so lyc lugng c6 thé 1a: 1:1, 1:N, N:1 va M:N.

Ty s6 1:1: Mot thuc thé ciia kiéu A c6 lién két vi mot thyc thé cia kiéu B va
nguoc lai.

relationship

A

Vi du: Mot nhéan vién (EMPLOYEE) quéan Iy mét phong (DEPARTMENT) , va
mot phong chi c6 mdt nhan vién quan 1y.

1 1
EMPLOYEE N Manages | DEPARTMENT

Ty s6 1:N: Mot thyc thé cua kiéu A c6 lién két voi nhiéu thyc thé cua kiéu B.
Nhung mot thuc thé cia kiéu B lai ¢ lién két duy nhat voi thuc thé cua kiéu A.

relationship

Vi duy: Mot nhan vién (EMPLOYEE) lam viéc cho mot phong
(DEPARTMENT), va mdt phong c6 nhiéu nhéan vién lam viéc.
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EMPLOYEE - | DEPARTMENT

Ty s6 M:N: Mot thuc thé cua kiéu A c6 lién két voi nhiéu thyc thé ciia kiéu B
va nguoc lai.

A relationship B
Vi du:
M N
EMPLOYEE — | PROJECT

3.5.3.2 Rang budc vé su tham gia lién két (Participation constraint)
Rang budc vé su tham gia lién két dugc xac dinh trén timg thuc thé trong timg kiéu
lién két ma thuc thé d6 tham gia, bao gdm: luc lugng tham gia toan bo (fotal
participation) va lyc lugng tham gia b phan (partial participation).

Vi dy: Trong kiéu lién két Manages giita hai kiéu thyc thé EMPLOYEE va
DEPARTMENT, lyc luong tham gia cta kiéu thuc thé DEPARTMENT la toan b, vi
DEPARTMENT nao ciing c¢6 ngudi quan 1y, con luc luong tham gia cua kiéu thuc thé
EMPLOYEE la b phan vi khong phai EMPLOYEE nao cling 1am quan ly (manages)
cua DEPARTMENT.

Trong so dd ER, kiéu thuc thé c6 luc luong tham gia lién két toan bd duoc ndi
voi kiéu lién két bang gach nodi kép, con kicu thuc thé cé luc lugng tham gia b phan
dugc nod1 voi kiéu lién két bang gach ndi don.

Vi du:

Manages

EMPLOYEE = | DEPARTMENT

3.5.3.3 Luc lwong tham gia lién két

Trong mdi lién két gilta cac thuc thé, ta can quan tam dén luc luong tham gia
lién két, do 1a s6 ban ghi 16n nhat va nho nhat cia thuc thé tham gia vao lién két do.

Ky hiéu: Thém (min,max) vao moi lién két.
Trong do:

- min 13 s6 ban ghi nho nhat tham gia vao lién két
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- max 14 s6 ban ghi 16n nhét tham gia vao lién két

- Mac dinh, min=0, max=n

- Chung ta xac dinh luc lugng nay tur khéo sat thuc té bai toan.
Vi du:

a. Tai mot thoi diém, mot phong ¢6 duy nhat mot ngudi quan 1y-nguoi
d6 1a nhan vién, mot nhan vién chi quan 1y duy nhat mot phong. Vi
vay, (0,1) 1a luc lugng cita EMPLOYEE va (1,1) 1a luc lugng cua
DEPARTMENT tham gia trong lién két Manages(quan 1y).

b. Mot nhan vién chi c¢6 thé lam viéc cho mot phong nhung mot phong
c6 thé c6 bat ky sb luong nhan vién ndo. Vi thé, (1,1) 13 luc lugng cia
EMPLOYEE va (0,n) 1a lyc luong cia DEPARTMENT tham gia
trong lién két Works_For(lam viéc cho).

3.5.3.4 Thudc tinh ciia Kiéu lién két

Kiéu lién két cling c6 thé c6 thudc tinh. Vi du: S6 gid nhan vién lam viéc cho

du an (Hours) 13 thudc tinh ctia mbi lién két gitra hai kiéu thuc thé EMPLOYEE va
PROJECT.

EMPLOYEE — PROJECT

3.6 Kiéu thwc thé yéu(Weak Entity)
Kiéu thuc thé yéu 1a kiéu thuc thé ton tai phu thudc vao thuc thé khac (thuc thé

1am chu hay con goi 1a xac dinh n6). Kiéu thyc thé yéu khong c6 khoa.

Kiéu thuc thé yéu duoc xac dinh bﬁng:

- Mot hay mot tip cac thudc tinh xac dinh kiéu thuc thé yéu
- Va thuc thé 1am chu (x4c dinh) thuc thé yéu.

Kiéu thuc thé yéu ludn ¢6 luc lwgng tham gia lién két toan bo.
3.7 Téng quédt héa va chuyén biét héa

Tong quét hoa 1a khai niém cho phép ta xem mot vat thé nao dé (cac thuc thé)

12 mot thuc thé con cua mot vat thé khac téng quat hon.

Vi du: SACH la mét loai con cua loai téng quat hon 1a TAILIEU néi chung.
Chuyén biét hoa 1a khai niém nguoc lai voi tong quat hoa.
Vi du:

Oto, xeca, taxi gop lai thanh mét thyc thé téng quat hon 1a Phuongtienvantai.
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3.7.1 Thwe thé con va thwe thé chinh

Trong md hinh dit liéu, cAn phai mo ta mot cach rd rang cac thuc thé gan nhu
nhau: do 1a cac thuc thé co6 cac thude tinh chung, nhung cling c6 mdt s6 cac thudc tinh
khac nhau.

Vi du: Trong mot Pon vi c6 3 loai nhan vién: SECRETARY, TECHNICIAN,
ENGINEER. Céc thyc thé nay c6 mot s thude tinh chung va mot so6 thudc tinh riéng.

Trong trudng hop nay, c6 thé co 3 hudng giai quyét sau:

- Céch don gian nhét 1a gop tAt ca cac loai nhan vién vao mot thuc thé
EMPLOYEE. Céch nay dan dén du thira thong tin, vi c¢6 nhiing thudc
tinh luén rdng d6i voi mdi loai nhan vién.

- Céach tht hai, dinh nghia riéng r& timg loai thuc thé: SECRETARY,
TECHNICIAN, ENGINEER. Cach nay khong khai thac dugc nhiing
thudc tinh chung ctia nhan vién.

- Cach thtr ba, dinh nghia mét thuc thé chinh goi la EMPLOYEE, vo1 3
thuc thé con la: SECRETARY, TECHNICIAN, ENGINEER. Nhiing
thudc tinh chung nam trong thyc thé chinh, con thyc thé con s& chira
thudc tinh riéng ctia n6. Hinh sau day minh hoa cach giai quyét nay:

S

| EMPLOYEE

Job Type

“Secretary”
CHnginear
Engineer’

“Technician”

T
SECRETARY TECHNICIAN ENGINEER

Hinh 3.11. Minh hoa méi quan hé gilra thuc thé con va thuc thé chinh
3.7.2 Cac thuc thé con loai triv

Trong mo hinh trén, cac thuc thé con la loai trir 13n nhau.

Thuc thé con loai trix gém 2 loai:
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Thuc thé con day du: La tat ca cac thuc thé con xac dinh mot thuc thé chinh.
Trong vi du trén, tat ca cac thuc thé con la day du vi khong thé bo sung thuc thé nao

vao thuc thé chinh EMPLOYEE.

Thuc thé con khong dﬁy d}"l: ATQIA) cac thuc thé con khong dﬁy du xac din}} thuc thé
chinh. Vi du: Tap thuc th¢ OTO, XEMAY chua x4c dinh dugc thyc thé chinh 1a

PHUONGTIEN.

3.8 Cac ky hiéu va quy worc dat tén trong mé hinh ER

3.8.1 Cac ky hiéu

Trong xay dung mo hinh E-R, ta st dung cac ky hi¢u trong hinh 3.12:

Symbol

(min, max)

R

Meaning

ENTITY

Thuc thé

WEAK ENTITY
Thyc thé yéu

RELATIONSHIP
Moi quan hé

IDENTIFYING RELATIONSHIP
Moi quan h¢ xac dinh

ATTRIBUTE
Thudc tinh

KEY ATTRIBUTE
Thudc tinh khda

MULTIVALUED

Thudc tinh da tri

GOMPOSITE ATTRIBUTE
ThuAe tinh tA hon
DERIVED ATTRIBUTE

Thudc tinh suv dién

TOTAL PARTICIPATION OF £ IN R

E2 tham gia toan bg trong R

CARDINALITY RATIO 1: NFOR E;:E5 IN R

Ty sb tham gia lién két 1:N

STRUCTURAL CONSTRAINT (min, max)
R

ON PARTICIPATION OF EIN

Tarc hrono ciia E2 trono R

Hinh 3.12. Bang téng hop cac ky hiéu trong mé hinh ER

3.8.2 Quy tac dat tén
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entity types Danh tur
attributes

Quy tic dat tén: <

relationship types .
roles } bong tu
N~

3.9 Xay dwng mét mé hinh ER.
3.9.1 Cac bwéc xay dwng so’ dd ER

3.9.1.1 Liét ké, chinh xac hoa va lya chon thong tin co s&

Xac dinh mét tir dién bao gém tat ca cac thudc tinh (khong bé sot bt cur thong
tin nao).

Chinh x4c hoa cac thudc tinh d6. Thém cac tir can thiét dé thudc tinh d6 mang
day du y nghia, khong gay lam lan, hiéu nham.

Chu y: Dé lua chon cac dic trung can thiét , ta duyét tir trén xudng va chi giir
lai nhitng thudc tinh dam bao yéu cau sau:

Thudc tinh can phai dac trung cho mot 16p cac ddi tuong duoc xét.
Chon mét thudc tinh mét 1an, néu 1ap lai thi bo qua.

Mot thude tinh phai 13 so cAp (Néu gia tri ctia nd c6 thé suy ra tir cac thudc tinh
khac thi bo qua).

3.9.1.2 Xac dinh cac thwe thé va cac thudc tinh ciia no6, sau dé xac
dinh thugc tinh dinh danh cho tirng thue the.

Duyét danh sach cac thudc tinh tir trén xubng dé tim ra thudc tinh tén goi. Mbi
thudc tinh tén goi s€ tuong trng vd1 mot thyc the.

Gén cac thudc tinh cho ting thuc thé.

Xéc dinh thugc tinh dinh danh cho tirng thuc thé.

3.9.1.3 Xdc dinh cic moi quan hé va cac thudc tinh riéng ciia né

Xét danh sach cac thudc tinh con lai, hay tim tat ca céac dong tur (ng vai thude
tinh d6). Vi moi dong tir, hay tra 101 cac cau hoi: Ai? Cai gi? O dau? Khi nao? Bang
cach nao?

3.9.1.4 V& so @0 md hinh thwe thé- méi quan hé, xac dinh lwc lwong

tham gia lién ket cho cac thuc the.

3.9.1.5 Chuin héa so dd va thu gon so' dd
- V& so do.

- Chuéan héa so d6, néu trong d6 con c6 chtra: cac thudc tinh 1dp, nhom
lap va cac thudc tinh phu thudc thoi gian 2 so do chi con cac thuc thé
don va cac thuoc tinh don.
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Thu gon so d6: Néu mot thuc thé c6 tit ca cac dic trung:

- La thuc thé treo: 1a thuc thé chi tham gia vao mot mbi quan h¢
va chi chrta mot thudc tinh duy nhat thuc su 1a cua n6 (c6 thé co
thudc tinh thir 2 thém vao lam dinh danh).

- M&i quan hé 13 bac hai va khong c6 thudc tinh riéng.
- Mdi quan hé 13 1: N hay 1:1.
Vi du:

N 1
N 1
STUDENT CLASS @ FACULTY
Qe 2

Dugc thu gon thanh so dd sau:

N 1
STUDENT CLASS
o>

3.9.2 M6 hinh ER cho co’ sé& div liéu COMPANY

a. Qua Budc 1 va Budc 2 ta xac dinh dugce danh sach cac thwe thé va cac thudce
tinh cua tung thuc thé.

b. Qua budc 3 ta xac dinh duoc cac kiéu lién két nhu sau:

1. MANAGES: 1a kiéu lién két 1:1 giita hai kiéu thuc thé EMPLOYEE va
DEPARTMENT. Luyc lugng tham gia kién két ciia kiéu thuc thé¢ EMPLOYEE la bo
phan, vi khong phai nhan vién nao cling tham gia quan ly. Con lyc lugng tham gia cua
DEPARTMENT la toan bo, vi tai bat ky thoi diém nao mét phong cling c6 mot nhan
vién 1am quan 1y. Thudc tinh StartDate duoc gan vao kiéu lién két dé ghi lai thoi diém
bét ddu lam quan 1y ctia nhan vién cho phong dé.

2. WORKS_FOR: 14 kiéu lién két 1:N giira hai kiéu thyc thé DEPARTMENT
va EMPLOYEE. Ca hai kiéu thyc thé nay déu c6 luc lugng tham gia toan b vao lién
két.

3. CONTROLS: 14 kiéu lién két 1:N giira hai kiéu thyc thé DEPARTMENT va

PROJECT. Luc lugng tham gia cua PROJECT Ia toan by, cia DEPARTMENT la bd
phan.
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4. SUPERVISOR: 1a kiéu lién két 1:N giita hai kiéu thuc th¢ EMPLOYEE va
EMPLOYEE (Mdi nhan vién c6 nguoi quan ly cap trén cua minh, nguoi do6 cling 1a
moét nhan vién). Trong qua trinh phong van cac dbi twong ngudi dung, ngudi thiét ké
duogc tra 101 rang: Khong phai nhan vién nao cing lam quan ly nhan vién khac, va
khong phai nhan vién nao cling c6 nguoi quan ly truc tiép minh. Vi vay, ca hai kiéu
thuc thé nay c6 luc lugng tham gia bg phan.

5. WORK_ON: 12 kiéu lién két M:N giita hai kiéu thuc thé EMPLOYEE va
PROJECT, vi mét dy 4n c6 nhiéu nhan vién lam viéc va mot nhan vién c6 thé lam vige
cho nhiéu du 4n. Thudc tinh Hours 1a thudc tinh cua kiéu lién két duoc dung dé ghi lai
s6 gid mdi nhan vién 1am viéc cho mot dy 4n nao d6. Ca hai kiéu thuc thé nay co luc
luong tham gia toan bo.

6. DEPENDENTS_OF: 1a kiéu lién két 1:N giita hai kiéu thuc thé
EMPLOYEE va DEPENDENT. Kiéu thuc th¢ DEPENDENT 1a kiéu thuc thé yéu, vi
n6 khong ton tai néu khong c6 su ton tai cua kiéu thuc thé EMPLOYEE. Luc luong
tham gia cia EMPLOYEE la b phén, vi khong phai nhan vién nao ciing c6 nguoi phu
thudc. Luc lugng tham gia cia DEPENDENT la toan b vi né 1a kiéu thuc thé yéu.

c. Qua budc 4 ta vé dugc mo hinh ER:

G oo Crome Gt >
WORKS_FOR S
d
employee

lepartment

EMPLOYEE

department-
managed
(ON)
controlling-
deparniment
(1.N) *
©ON) o1 worker
supervisor supervisee @
CONTROLS
(ON)
employee Ny contro_\led»
project project 1y 4y
@ PROJECT
DEPENDENTS_OF @ @
dependent

an

DEPENDENT

Reiationship
@ @ BirthDate

Hinh 3.13. MO hinh ER cla bai toan COMPANY

3.9.3 Bai tap
X4y dung md hinh ER dé quan 1y cac don vi sau:

i
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Bai tap 1:

Quan 1y hoat dong ctia mot trung tdm dai hoc

Qua qua trinh khao sat, diéu tra hoat dong ctia mot trung tdm dai hoc ta rut ra

cac quy tac quan

Bai tap 2:

1y sau:

Trung tdm dugc chia 1am nhiéu trwomg va mdi truong c6 1 higu
truwédng dé quan ly nha truong.

Mot truong chia 1am nhiéu khoa, mdi khoa thudc vé mot truomg.

Moi khoa cung cap nhiéu mén hge. Mdi mon hoc thudce vé 1 khoa
(thudc quyén quan 1y cua 1 khoa).

Mbi khoa thué nhiéu gido vién lam viéc. Nhung mdi gido vién chi
lam viéc cho 1 khoa. M6i1 khoa ¢6 1 chu nhiém khoa, d6 1a mot gido
vién.

Mbi gido vién c6 thé day nhiéu nhat 4 mén hoc va c6 thé khong day
mon hoc nao.

MBbi sinh vién cé thé hoc nhiéu mon hoc, nhung it nhat Ia moén. Mdi
mon hoc cé thé co6 nhi€u sinh vién hoc, c6 thé khong co sinh vién
nao.

Mot khoa quén 1y nhiéu sinh vién chi thudc vé mot khoa.

Moi gido vién co6 thé dugc ctir [am chu nhiém cua 16p, 16p do co thé
c6 nhiéu nhat 100 sinh vién.

Cho cac thudc tinh, cac quy tic quan 1y ciia mot don vi.

1. Thudc tinh:

Ma don vi, Tén don vi, SO dién thoai don vi, Pia chi don vi.

Ma nhan vién, Tén nhan vién, Gidi tinh nhan vién, Dia chi nhan vién,
So6 dién thoai ctia nhan vién.

Ma du an, Tén du an

Ma khach hang, tén khach hang, Dia chi khach hang, Sé dién thoai
cua khach hang.

M3 hang, Tén hang, S6 luong trong kho.
Luong dat hang, Ngay dat hang

2. Céc quy tic

Mot don vi thué 1 hodc nhiéu nhan vién

Mot don vi dugc quan ly bdi 1 nguoi quan 1y. Po6 1a mot nhan vién.
M6t nhan vién chi lam viéc cho 1 don vi

Mbt nhan vién c6 thé 1am viéc cho 1 du an

MOoi du an c6 thé thué 1 hoac nhiéu nhan vién
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Mot nhan vién ¢ thé phuc vu cho 1 hodc nhiéu khach hang

Mot khach hang co thé dugc 1 hodc nhiéu nhan vién phuc vu

Mot khach hang c6 thé dat 1 hoac 1 vai hang hoa (Khach hang nao
cling dat hang: 1 hoac nhi€éu mat hang)

Moi mét hang déu c6 it nhat mot khach hang dat mua

Mot don dat hang chi c6 1 méat hang.
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4 Chwong 4. MO HINH CO SO DU LIEU QUAN HE
4.1 Khai niém mé hinh quan hé

Mo hinh CSDL quan hé 1an dau tién dugc E.F.Codd va tiép sau d6 dugc cong
ty IBM gi6i thiéu vao nam 1970. Ngay nay, hau hét cac t6 chuc da ap dung CSDL
quan h¢ dé¢ quan 1y dir li¢u trong don vi minh.

M6 hinh co s¢ dir liéu quan hé la cdach thirc biéu dién dir liéu dwéi dang bang hay
con goi la quan hé, mé hinh dwoc xdy dung dya trén co sé Iy thuyét dai sé quan hé.

Céu trac di liéu: dit liéu duge to chic dudi dang quan hé hay con goi la bang.
Thao tac dit liéu: str dung nhitng phép toan manh (bang ngdn ngit SQL).

4.2 Céc thanh phan co ban cia mé hinh

4.2.1 M6t s6 khai niém cia mé hinh quan hé

M6 hinh quan hé 1a cach thic biéu dién dir licu dudi dang cac quan hé (cac
bang). Mot quan h¢ 1a mot bang dir li€u 2 chicu (cdt va dong), mo ta mot thue thé. Moi
cOt twong trng v&1 mot thudc tinh cta thuc thé. Moi dong chira cac gia tri dir li€u ctia
mot doi tuong cu thé thudc thyc thé

M@t s6 khdi niém co bén:

Luoc do quan hé: R(A1,...,An), trong d6 R 1a tén quan h¢, Ai 1a cac thudc tinh,
mdi Ai 6 mién gia tri twong Gmg dom(Ai).

Luoc do quan hé duoc sir dung dé mo ta mot quan hé, bao gém: Tén quan hé,
cac thudc tinh va bac cua quan hé (s6 lugng cac thudc tinh)

4.2.2 Quan hé:
Mot quan hé r cia R(A1,...,An), ky hi€u r(R) 1a mdt tdp hop n-bd r={ t1, ..., tm}
Trong do:

Mbi ti =<vl, ...,vn>, vi € dom(Ai).
r(R) € dom(Al) x .... x dom(An)
r = { (vi},viy,...,vin) / i=1,....m}

Vi Viz Vin
Va1 V22 Von
vim; vip vmn
A] A2 Am

Ta c6 Ai 1 cac thudc tinh va mién gia tri cia Aila:
Dl1=dom(A;), D,=dom(A»,)....., Dn=dom(An).
Chu y: - Cac tap (D1,D2,...,Dn) 1a tap cac mién trj cia R
- nduoc goi la bac cua quan hé r.
- m duoc goi 1a lyc lugng cua I,
- Quan hé bac 1 1a quan h¢ nhat nguyén, bac 2 la quan hé nhi nguyén, bac n
la quan hé n nguyén.
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Vi du: Quan h¢ EMPLOYEE trén tap céc thudc tinh R={SSN, Name, BDate,
Address, Salary} 1a mot quan hé 5 ngoi.

SSN Name BDate Address Salary

001 D6 Hoang Minh 1960 Ha ndi 425 tl
002 P Nhu Mai 1970 Hai Phong | 390 t2
003 Dang Hoang Nam | 1973 Ha ndi 200 t3

t1(001, ‘Pd Hoang Minh’, 1960, ‘Ha ndi’ , 425) = t1(R) 1a mdt bo ctia quan h¢
EMPLOYEE

4.2.3 Cac tinh chat cia mét quan hé

- Gi tri dua vao cot 1a don nhat

- Céc gia tri trong ciing mot cot phai thudc cting mot mién gia trj (cing kiéu)
- Thu ty dong cot tuy .

4.2.4 Cac rang budc toan ven trén quan hé

Rang budc 13 nhimg quy tic duoc ap dit 1én trén dit liéu dam bao tinh tin cdy va
do chinh xdc cua dir li¢u. Cac luat toan ven dugc thiét ké dé gitr cho dir li¢u phu hop
va dang dan.

C6 4 kiéu rang budc chinh: Rang budc mién gia tri (Domain Constraints), Rang
bugc khoa (Key Constraints), Rang budc thuc thé (Entity Integrity Constraints), va
Rang budc toan ven tham chiéu (Referential Integrity Constraints).

4.2.4.1 Rang budc mién gia tri

La mot hop cac kiéu dir liéu va nhing gia tri gio1 han ma thudc tinh co thé nhan
dugc. Thong thuong viée xac dinh mién gia tri cta cac thugce tinh bao gém mot sb cac
yéu cau sau: Tén thudc tinh, Kiéu dir liéu, Pé dai div ligu, khuén dang cia div liu,
cdc gid tri giéi han cho phép, ¥ nghia, cé duy nhit hay khéng, cé cho phép gid tri
rong hay khong.

4.2.4.2 Rang buoc khoa

4.2.4.2.1 Khoa chinh (Primary Key)

Khoa chinh 1a mot (hodc mdt tap) cac thudc tinh dong vai tro la nguén cua mot
phu thudéc ham ma dich lan luogt 1a cac thudc tinh con lai.

Vi du: R={SSN, Name, BDate, Address, Salary}
SSN—-> Name, BDate, Address, Salary
(Ngudn)=> (Dich)

Ta tha”iy, tir SSN ta c6 thé suy ra toan bg cac thudc tinh rng. Vay SSN duoc goi
la khoa chinh.

Mot s6 goi y khi chon khéa:

- Khoa khong nén 1a tap hop cua qua nhiéu thudc tinh. Trong truong hop khoa co
nhi€u thuQc tinh, cé thé thém mot thudc tinh “nhan tao” thay ching lam khoa
chinh cho quan h¢.
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- Néu khoéa chinh duoc ciu thanh tir mot s6 thudc tinh, thi cac thanh phan nén

tranh str dung thudc tinh c6 gia trj thay d6i theo thoi gian: nhu tén dja danh,
phan loai.

4.2.4.2.2 Khéa dw tuyén (Candidate Key)

Trong tap hop cac thudc tinh ciia mot bang, c6 thé co nhiéu thudc tinh c6 thé

dung duoc lam khoa chinh. Céc thudc tinh d6 dugc goi 1a khoéa du tuyén.

Khoa dy tuyén can thoa min 2 tinh chét sau:

Xac dinh duy nhat.

Khong du thira: Khi x6a di bat ky mot thudc tinh nao ciia khéa déu pha huy tinh
xac dinh duy nhat ctua khoa.

4.2.4.2.3 Khoa ngoai (Foreign Key)

Trong nhiéu truong hop, khoa chinh ciia mot bang duge dua sang lam thudc

tinh b@n bang khac, thudc tinh d6 goi 1a khda ngoai. Khoa ngoai dong vai tro thé hién
lién két gitra 2 bang.

4.2.4.2.4 Khoa phu (Second Key)
Pong vai tro khi ta mudn sap xép lai dir liéu trong bang.
Vi du: Ta c6 bang SINHVIEN (MaSV, Hoten, GioiTinh, Diem).

Muén sa“'lp xép lai danh sach sinhvién theo thir tu a, b, c.. cia Ho tén. Khi d6

thudc tinh Hoten dugc goi 1a khoa phu.

4.2.4.3 Rang budc thue thé

Mdi mot luge dd quan hé R, chung ta phai xac dinh khoa chinh cua nd. Khoa

chinh trong lugc dd quan hé dugc gach chan & phia dudi ctua thudc tinh.

Sau day la danh sach céc lugc do quan hé trong co s¢ dit liéu COMPANY sau

khi xac dinh rang budc thuc thé:

EMPLOYEE
FNAME MINIT LNAME SSN. BDATE ADDRESS SEX SALARY SUPERSSN DNO
DEPARTMENT
[ DNAME i DNUMBER i MGRSSN MGRSTARTDATE
DEPT LOCATIONS
DNUMBER DLOCATION
PROJECT o
PNAME PNUMBER PLOCATION DNUM

WORKS_ON

[—E\SD?EI\‘I,EN:)E:;NDENT‘ NAME | SEX ] BDATE RELATIONSHIP J
Hinh 4.1. Lugc do co sé dir lieu COMPANY
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EMPLOYEE | FNAME | MINIT | LNAME | 86N BDATE ADDRESS SEX | SALARY | SUPERSSN [DNO
Jon B Smith 123456760 | 1965-01-09 731 Fondren, Houston, TX M 30000 333445555 | 5
Frankin | T | Wong | 333445555 | 1955-1208 638 Voss, Houston, TX M 40000 | B8BBGAESSSS | 5
Alicia J Zelaya | 999887777 | 1966-07-19 3321 Castle, Spring, TX F 25000 98760421 | 4
Jenier | S | Wallace | 987654321 | 1941060 291 Berry, Belaire, TX F 43000 | BBRGESSSS 4
Ramesh | K | Narayan | 666884444 | 19620915 §75Fire Oak, Humble, X~ | M 30000 | 330445555 | 5
Joyce A English | 453453483 | 1972-07-}1 5631 Rice, Houston, TX F 25000 333445555 | 5
Ahimad v Jabbar | 987987987 | 1969-03-29 980 Dallas, Houston, TX M 25000 967654321 | 4
James E Borg BB8665555 | 1937-11-10 450 Stone, Houston, TX M 55000 null 1

[ DEPT_LOCATIONS | DNUMBER_| DLOGATION
1 Houston
4 Stafford
[ DePaRTUENT | ONAVE | DNUMBER | MGRSSN | MGRSTARTOATE 5 | e
Research 5 333445555 1968-05-22 5 Sugarland
Administrafion 4 987654321 19950101 5 Houston
Headquarters 1 868665555 1981-06-19
[WORKS ON | ESSN | PNO | HOURS
123456789 1 325
123456789 2 75
666884444 3 400
453453453 1 200
453453453 2 200 (PHOJECT PNAME PNUMBER | PLOCATION | DNUM
22::2::: ; :gg ProductX 1 Bellaire 5
. ProductY 2 Sugarland 5
333445585 10 100 ProductZ 3 Houston 5
333445566 | 0 100 Computerization 10 Stafford 4
999887777 el 300 Reorganization 20 Houston 1
999887777 | 10 100 Newbenefit 3 Stafford 4
987987987 | 10 350
967987987 | 30 50
987654321 | 30 200
987654321 | 20 15.0
889665555 | 20 null

DEPENDENT ESSN DEPENDENT_NAME | SEX BDATE RELATIONSHIP

333445555 Alice F 1986-04-05 DAUGHTER
333445565 Theodore M 1983-10-25 SON
333445555 Joy F 1958-05-03 SPOUSE
987654321 Abner M 1942-02-28 SPOUSE
123456789 Michael M 1988-01-04 SON
123456789 Alice F 1988-12-30 DAUGHTER
123456789 Elizabeth F 1967-05-05 SPOUSE

Hinh 4.2. M6t thé hién cla cd s6 di liéu COMPANY

Luu ¥: Rang budc khod va rang budc thyc thé dugc xac dinh cho tig quan hé.

PHAN I - CO' SO’ DU LIEU 40



Chwong 4. MO HINH CO SO DIF LIEU QUAN HE

4.2.4.4 Rang budc toan ven tham chiéu

Mot bd gia tri trong mot quan h¢ tham chiéu téi mot bod gia tri da ton tai trong
mot quan hé khéc.

Rang budc toan ven tham chiéu phai xac dinh trén 2 quan h¢: quan h¢ tham
chi€u (referencing relation) va quan hé dugc tham chiéu (referenced relation).

Rl k—l/EK | referencing relation

|R2 | px | | referenced relation

Rang budc toan ven tham chiéu con dugce goi 1a rang budc khoa ngoai.

Vi du: Thudc tinh DNo cua quan h¢ EMPLOYEE tham chiéu t&i thudc tinh
DNumber ctia quan h¢ DEPARTMENT.

_;-F"-'-FF
T
EMPLOYEE ’_f” \

FHAKE BAIMIT 1 LMAME -[ S3N BDATE ADDRESS SEX SALARY SUPERSSN DO

T —7 ‘h"“‘“—— F"’f/
- DEPARTMENT \/’(_
DNAME ! DNUMBER | mGRSSN MGRSTARTDATE

DEPT_LOCATIONS

" DNUMBER DLOCATION J \

PROJECT
PMAME J PNUMBER l PLOCATION DML J
- 0
T WORKS_ON )
W I 7]

ESSN | PNO | HOURS ‘

IDEF“ENEIENT

ESEN DEFEMDENT _MAME SEX BDATE [ RELATICHSHIP

Hinh 4.3. Cac rang budc tham chiéu trong cad sé dir liéu COMPANY

4.2.5 Cac phép toan trén CSDL quan hé

4.2.5.1 Phép toan cap nhat

a. Phép chén (INSERT): La phép bd xung thém mot bd vao quan hé r cho
trudec.
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+ Biéu dién: INSERT(r; A;=d;,Ar=d,,...,An=dn) vdi Ai la thudc tinh, di thudc
dom(Ai), i=1,..,n.

Néu thir ty cac truong 1a ¢d dinh, c6 thé biéu dién phép chén dudi dang khong
tuong minh INSERT(r; d;,d,,..., dn).

+ Vi du : Chén thém mot bd t,=(‘004°, ‘Hoang Thanh Van’,1969, :Ha‘l,n(f)i’,
235) vao quan h¢ EMPLOYEE(SSN, Name, BDate, Address, Salary) ta co thé viét:

INSERT(EMPLOYEE; SSN= ‘004’, Name= ‘Hoang Thanh Van’,
BDate=1969, Address= ‘Ha ndi’, Salary=235).

+ Chu ¥ : Két qua ctia phép chén co thé gy ra mot s6 sai sot 1 :

- B6 méi duoc thém khong phi hop vé6i luge dd quan hé cho trude

- Mot sd gia tri cia mot s6 thudc tinh nam ngoai mién gia tri cua thudc tinh do.
- Gia tri khoa ctia bd m&i c6 thé 1a gia tri dd c6 trong quan hé dang luu tri.

b. Phép loai bé (DEL): La phép xo04 mot b ra khdi mdt quan h¢ cho trude.

- Biéu dién : DEL(r; A,=d;,Ay=d,,...,An=dn) hay DEL((r, d;,d,,..., dn).

Néu K=(E,E,....,.Em) la khoa thi c6 thé viét DEL(r; E;=ei,E)=e,,...,.Em=em)
-Vidu:

+Pé x04 bo t1 ra khoi quan hé r:

DEL(EMPLOYEE; SSN= ‘004’, Name= ‘Hoang Thanh Van’, BDate=1969,
Address= ‘Ha ndi’, Salary=235).

+ Can loai b6 mét nhan vién trong quan h¢ EMPLOYEE ma biét SSN d6 1a
‘004’ thi chi can viét: DEL(EMPLOYEE; SSN= ‘004")

c. Phép cap nhat (UPDATE): La phép tinh dung dé sira d6i mot s6 gia tri ndo
do tai mot soO thudc tinh.

+ Biéu dién :
UPD (I'; A1=d1,A2=d2,...,An=dn; Blzbl,Bzzbz,...,Bkzbk)

7 Voi {By,B,,....Bk} 1a tdp cac thudc tinh ma tai d6 cac gia tri cua bd can thay
doi. {B,B,,...,Bk} ung vdi tap thudc tinh {A,A,,...,An}

Hay UPD(r; E|=¢;,E,=e,,...,.Em=¢; B;=b;,B,=b,,...,.Bk=bk) voi K=(E,E.,...,Em)
la khoa.

+Vidu: Pé thay doi tén nhan vién c6 SSN= ‘003" trong quan h¢ EMPLOYEE
thanh Nguyén Thanh Mai ta c6 thé viét :

CH (EMPLOYEE; SSN= ‘03’; Name= ‘Nguyén Thanh Mai’)

4.2.5.2 Phép toan dai s6 quan hé

Dai s6 quan hé gdm mot tap cic phép toan tac dong trén cac quan hé va cho két
qua la mot quan he.

C6 8 phép toan duge chia lam 2 nhém : Nhom cac phep toan tap hop (hop,
giao, triy, tich dé cac), nhém cac phép toan quan hé ( chon, chiéu, két ndi, chia).
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Dinh nghia : Hai quan h¢ r va s dugc goi 1a kha hop néu ching dugc xac dinh
trén cung mot tap cac mién gia tri (C6 nghia l1a chiing dugc xac dinh trén cung mdt tap
cac thudc tinh).

a. Phép hop:
- Phép hop ctia hai quan hé khd hop r U s = {t/t thudc r hodc t thudc s}
Vi du:
r(A,B,C) s(A,B,C) rUs(A,B,C)
al bl cl al bl cl al bl cl
a2 b2 c2 al b2 c2 a2 b2 c2
al b2 c2

- Phép hop cua hai quan hé 1a phép gop cac bod cua hai bang cia mdt quan hé
thanh mgt bang va bd di cac b trung.

Vidu: EMPLOYEEI] EMPLOYEE2
SSN Name DNo SSN Name DNo
001 Hoang | PO0O1 003 Huy P0O01
002 Thién P002 002 Thién P002
004 Thién P003

EMPLOYEE1l U EMPLOYEE2 = EMPLOYEE3

SSN Name DNo
001 Hoang | POO1
002 Thién P002
003 Huy P0O01
004 Thién P003

Hinh 4.4. Minh hoa dir liéu phép hdp 2 quan hé
b. Phép giao
- Phép giao cta hai quan hé¢ khd hopr n s ={t/t thudc r va t thudc s}

Vidu:
rns(A,B,C)
al bl cl

- Phép giao cua hai quan hé 1a lay ra cac bg cung c6 mat ¢ ca hai bang ciia mot
quan h¢.

Vidu: EMPLOYEE1 n EMPLOYEE2 =002, Thi¢n, P002
c. Phép trir
- Phép trir cua hai quan h¢ kha hop r - s = {t/t thudc r va t khong thudc s}

Vidu:
r-s(A,B,C)

a2 b2 c2
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- Phép trir ctia hai quan hé A va B 14 1y cac bd c6 trong bang A ma khong c6
trong bang B.

Vidu: EMPLOYEEI] - EMPLOYEE2 =001, Hoang, P001
EMPLOYEE2 - EMPLOYEEI]

SSN Name DNo
003 Huy P0OO1
004 Thién P003

d. Phép tich dé cac :
- Cho quan h¢ r(R), R={A,A,,...,An} va quan h¢ s(U), U={B,B,,...,.Bm}
- Tich dé cac :

r X s ={t=(aj,ay,...,an, by,b,,...,.bm) /a;,a,,...,.an €r va b,b,,....bm €S}

Vidu:

r(A,B) ; s(C,D); rxs=k(A,B,C,D)
al 1 1 dl al 1 1 dl
a2 2 2 d2 al 1 2 d2
a3 3 a2 2 1 dl

a2 2 2 d2
a3 3 1 dl
a3 3 2 d2

- Chu y: Bac k=bacr + bac s, luc lugng k = lyc lugng r x lyc lugng s
Phép tich d& cac 1a phép toan dat nhat trong cac phép toan cua dai s6 quan hé.
e. Phép chon (cit ngang) - mot ngoi

- La phép toan loc ra mot tap con cac bd ciia quan hé di cho theo biéu thirc
chon F.

- Biéu thirc chon F 1a mot to hop logic cac toan hang, mdi toan hang 1a mot
phép so sdnh don gidn gitra hai thudc tinh hodc gitta mdt thudc tinh va mot gia tri
hang.

- Phép toadn logic: AND (va), OR (hodc), NOT (phu dinh).
- Phép todn so sdnh : <, >, = >= <= <>
- Phép chon trén quan hé r voi biéu thic chon F

Or(r) = { t thude r / F(t) dang}

r(A,B) ;Fl1=(A=al) OR (B=3) > Or(r)=1'(A ,B)

al 1 al 1
a2 2 a3 3
a3 3
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Bac r =bac r'; luc luong ctua r >= lyc lugng cua r'

-Phép chon trén quan hé 1a 14y ra cic dong ctia bang quan hé thoa man mot diéu
kién nao doé trén tap cac cot thudc tinh.

Vi du : Chon trén quan h¢ EMPLOYEE3 céc nhan vién thudc phong cod
DNo=P001

SSN Name DNo
001 Hoang | POO1
003 Huy POO1

f. Phép chiéu (cit doc ) - 1 ngdi

- La phép toan loai bo di mét sb thude tinh va chi gitr lai mot s6 thudce tinh duge
chi ra cia mot quan hé.

- Cho quan hé r(R), X 1a tip con cua tap thudc tinh R. Phép chiéu ciia quan hé r
trén X : [1X(r) = { {X]/ thudc r}; t[X] 1a bo t ldy trén tap thudc tinh X.
Vidu : Cho r(A,B) nhu trén , X={A};
Mx(r) =u(A)
al

a2
a3

- Bac cua r > bac cua k. Luc lugng cua r > lyc lugng cua k

- Phép chiéu trén quan h¢ 1a léy mot sb cot (thudc tinh) nao do6 cua bang quan
hé.

Vi du : Liy danh sach md NV cta quan hé8 NHANVIEN

M son (EMPLOYEE3) = | SSN

002
003
004

g. Phép két néi - 2 ngoi
1. Phép két noi
- Cho hai quan hé r(R), R={A},A,....,An} va quan h¢ s(U), U={B,,B,,....Bm}.

- Phép Xép canh nhau: cho hai bo d = (d;,d,,...,dn) va e = (e,e,,...,em) phép Xép
canh nhau ciad va e la : (d"*e) = (d;,d,,...,dn, e,e,,...,em)

- Phép két ndi gitta quan hé r c6 thudc tinh A va quan hé s c6 thudc tinh B véi

mot phép so sanh 0 14 :

r><s= {a"b/athudcr, b thudc s va a(A) 6 b(B)}

PHAN I - CO' SO’ DU LIEU 45



Chwong 4. MO HINH CO SO DY LIEU QUAN HE

Vi du : Xét quan hé r va s trong vi du phép tich dé cac

r(A,B) ; s(C,D); rxs=k(A,B,C,D)
al 1 1 dl (B>=C) al 1 1 dl
a2 2 2 d2 al 1 2 d2
a3 3 a2 2 2 d2

a3 3 1 dl
a3 3 2 d2

- Lyc lugng cua phép két ndi k' <= lyc luong cta phép tich dé céac k.
k'=0gs=c (k) 2 r><s=0g(rxs)
F
-Chuy:
+ Dé phep két ndi c6 nghia, mién tri dom(A) phai so sanh duoc qua phép so
sanh O v&i mién tri dom(B)
+ Néu phép so sanh 0 12 "="thi phép két ndi goi 1a két ndi bang.
2. Phép két ndi tw nhién

Phép toan két ndi bang trén nhing thudc tinh cling tén ciia hai quan hé va sau
khi két noi thi cat bd di mdt thudc tinh cung tén bang phép chiéu cua dai s6 quan hé
duoc goi 1a phép két noi ty nhién ky hi¢u *.

-Vidu :
(A, B, C) s(C, D, E) r*s (A,B,C,D,E)
al 11 1dl el al 1 1 dl el
a2 2 1 2 d2 e2 a2 2 1 dl el
al 2 2 3 d3e3 al 2 2 d2 e2
r*s= [MABCDE( r >< )

C=C

- Vi du : Cho hai quan h¢ NHANVIEN va PHONG

SSN Name DNo DNo DName
001 Hoang P001 P001 T6 chire
002 Thién P002 P002 Kinh doanh
003 Huy P001 P003 Nhén sy
004 Thién P003 P004 Tiép thi
Két ndi ti nhién cta hai quan hé :
SSN Name DNo DName
001 Hoing | P001 T6 chirc
002 Thién P002 Kinh doanh
003 Huy P001 T6 chirc
004 Thién P003 Nhan su

Hinh 4.5. Minh hoa dir liéu phép két nodi tu’ nhién 2 quan hé
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h. Phép chia

- Cho r 1a mot quan hé n- ngoi, s 1a quan hé m- ngdi (n>m, s khac rong). Phép
chia quan hé r cho quan h¢ s la tap tat ca cdc n-m bg t sao cho v&i1 moi bg u thudc s thi
bo (t"u) thudécr: r+ s= {t/voi moiu thudc s thi (t*u) thudc r}

Vidu:
r(A, B, C, D) s(C, D) r+ s (A, B)
abcd c d ab
abef e f e d
bcef
edcd
edef
abde

- Vidu véi hai quan hé : PRODUCT va SUPPORT

PNo PName SNo PNo PName
hl Pai nl hl bai
h2 TV nl h2 TV
h3 ti lanh nl h3 Tu lanh
n2 h3 Tu lanh
n2 hl bai
n3 hl bai
Cung cap Mait hang = Ei ilé ;Ylanh
SNo n4 hl Dai
nl
n3

Hinh 4.6. Minh hoa dir liéu phép chia 2 quan hé
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5 Chwong 5. CHUYEN TU MO HINH ER SANG MO
HINH QUAN HE

Nhu ching ta da biét, mo hinh ER 12 mé hinh dit liéu muc khai niém. Sau qua
trinh khdo sat thiét k&, ta thu dugc moé hinh nay. Ttr m6 hinh nay ta c6 thé sir dung céc
quy tac chuyén sang mé quan h¢ dé thyc hién quan 1y co s¢ dit liéu trén may tinh.

Sau day 12 8 bwéc dwoc siv dung dé chuyén tir mé hinh ER sang mé hinh
quan hé:

Bwéc 1: Mdi kiéu thuc thé binh thudng (khong phai kiéu thuc thé yéu) trong
mo hinh ER tro thanh mét quan hé. Quan hé d6 bao gom tat ca cac thudc tinh don gian
va thudc tinh t6 hop cta thuc thé. Thudc tinh dinh danh cia thuc thé 13 khoa chinh cua
quan hé.

Vi du: Kiéu thuc thé: EMPLOYEE, DEPARTMENT, PROJECT
==> quan hé: EMPLOYEE, DEPARTMENT, PROJECT

(Gome)
Y EMPLOYEE @
—

- Quan h¢é: EMPLOYEE (Ssn, fname, minit, Iname, bdate, sex, address, salary)

- Quan hé: DEPARTMENT ( Dnumber, Dname)

Luu y: Thugc tinh Locations khong c6 trong quan h¢ vi n6 la thudc tinh da tri.

-M PROJECT —

= Quan hé: PROJECT (Pnumber, Pname, Plocation)

DEPARTMENT
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Bugre 2: Cho mdi thyc thé yéu (Weak Entity) trong mo hinh ER, tao thanh mot
quan hé R, tat ca thudc tinh don gian cua thyc thé yéu trd thanh thudc tinh cua R.
Thém vao d6, thudc tinh dinh danh cta thuc thé chu tré thanh khéa ngoai cua R.

Khoa chinh cua R 1a su két hop gitra thudc tinh dinh danh cta thuc thé chu va
thudc tinh dinh danh cua thyc thé yéu.

BN s

EMPLOYEE
‘ 1

dependents_of

N

|| DEPENDENT ||

- DEPENDENT (Essn, Dependent name, sex, bdate, relationship)

Buée 3: Cho mdi mdi lién két 1-1 trong md hinh ER:

- Xac dinh mdt quan hé S T. Kiéu thuc thé co su tham gia toan bd vao lién két
tro thanh quan hé S, thuc thé con lai tré thanh quan hé T.

- Dua khoa chinh cua T sang lam khoa ngoai cua S.
- Thudc tinh ctia mbi quan hé S T tré thanh thudc tinh cta S.

Vi du:

CONN

DEPARTMENT

EMPLOYEE

= DEPARTMENTY(..., MGRSSN, MGRSTARTDATE)
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Budéc 4: Cho mdi mbi lién két 1 N trong md hinh ER. Chuyén khéa chinh cua
quan h¢ phia 1 sang lam khoa ngoai ciia quan hé phia N.

Vidu 1:
& N 1 (oxo)
EMPLOYEE works_for DEPARTMENT)

1

+ EMPLOYEE

Bwéc 5:Cho mbi mbi lién két MN, sinh ra mot quan hé méi R, chuyén khoa
chinh cua hai quan h¢ phia M va N thanh khoa ngoai cua quan h¢ R. Khéa chinh cua R
1a su két hgp cua hai khoa ngoai.

Vi du:
M N !
EMPLOYEE works on PROJECT]

-2 WORKS_ ON(PNO, ESSN, Hours)
Budc 6: Néu gap thudc tinh da tri:
- Chuyén thudc tinh da tri thanh quan hé mai.

- Thugc tinh dinh danh (hogc 1 phan thudc tinh dinh danh) cuia thyc thé
chinh chuyén thanh khoa ngoai cua quan h¢ méi.
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- Khoa chinh cta quan hé mdi 1a khoa chinh cua ban than quan h¢ +
khoéa ngoai do thyc thé chinh chuyén sang.

Qe
/

DEPARTMENT

Vi du:

- DEPT_LOCATIONS ( DNumber, DLocation)

Budc 7:

Cho mdi mdi lién két c6 bac (>2), tao ra quan h¢ moi (R), khoa chinh cua céc
quan h¢ tham gia lién két dugc dua lam khéa ngoai cia quan hé R va cac khoa ngoai
nay dong thoi dong vai tro 1a khoa chinh cua R.

Vi du:
SUPPLIER [— SUPPLY PROJECT

|
PART

- SUPPLY (SName, ProjName, PartNo, Quantity)

Buéc 8: Xir Iy quan hé giira 16p cha/ 16p con va chuyén biét hoa hoic tong quat
hoa.

Cac lua chon khac nhau cho viée chuyén d6i mot s6 luong cac 16p con tir cing
mot chuyén biét (hodc tong quat hoa thanh 16p cha). Ngoai 7 bude da trinh bay ¢ trén
trong budc 78 dudi day dua ra mot lya chon pho biép nhﬁt va cac diéu kién ma moi lya
chon c6 thé sir dung. Str dung ky hiéu Attr(R) dé biéu thi cac thudc tinh cua R va
PK(R) Ia khoa chinh cua R.

Céch thuc hién:

Chuyén d61 moi chuyén biét hod co:

- mlépcon {S,,S;, ..., Sm} valdp cha C, thudc tinh cuaCla {k,a
, @, ..., an} va k la khoa chinh thanh nhiing lugc d6 quan hé, ching
ta co thé sir dung mét trong 4 lya chon sau:

1. Lwa chon 8A:
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- Tao quan h¢ L cho 16p cha C véi cac thudc tinh Attrs(L)=¢k, al, ..., an} va khoa
chinh cua L la: PK(L)=k.

- Tao quan hé Li cho mdi 16p con twong ung Si véi cac thudc tinh Aetrs(Li)=fk} U
{thudc tinh cua Si} va PK(Li)=k.

Vi du:

EMPLOYEE

@

Job Type

“Secretary” “Engineer”
“Technician”

| SECRETAR | [TECHNICIAN|

- Chuyén chuyén biét hoa trén thanh cic quan hé sau:
EMPLOYEE(SSN, FName, Minit, LName, BirthDate, Address, Salary)
SECRETARY(SSN, TypingSpeed)

TECHNICIAN(SSN, TGrade)

ENGINEER(SSN, EngType)

2. Lwa chon 8B:

Tao mdt quan hé Li cho mdi 16p con Si, voi cac thudc tinh Awr(Li) = {k, a,,
ay..., am} U {thupc tinh cua Si} va PK(Li) = k.

Vi du:
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LicensePlateNO

VEHICLE
O
NoOfAxles
—
CAR TRUCK

- Chuyén chuyén biét hoa trén thanh cic quan hé sau:
CAR(Vehicleld, LicensePlateNo, Price, MaxSpeed, NoOfPassengers)
TRUCK(Vehicleld, LicensePlateNo, Price, NoOfAxles, Tonnage)

3. Lwa chon 8C:

Tao mot quan h¢ L véi cac thude tinh Aur(L) = {k, a;, a,, ..., an } U {thujc
tinh ciia S1} U... U {thujc tinh ciia Sm} U {t} va PK(L) = k. Trong do, t la thuc tinh
phan biét chi ra ban ghi thudc vé 16p con nao, vi thé mién gia tri cia t={1,2,...,m}.

Vi du: Pi véi chuyén biét hoa cua EMPLOYEE, ta chi tao ra mot quan hé L
nhu sau:

EMPLOYEE(SSN, FName, Minit, LName, BirthDate, Address, Salary,
TypingSpeed, Tgrad, EngType, Joh Type)
Thuoc tinh nhan hiét

4. Lwa chon 8D:

Tao mot quan h¢ L véi cac thude tinh Aur(L) = {k, a;, a,, ..., an } U {thujc
tinh cua S;} U... U {thuéc tinh ciia Sm} U {t;, t,, ..., tmj} va PK(L) = k. Lua chon
nay cho chuyén biét hod cua cac 16p con dugc nap chong (nhung ciing ap dung cho
mot chuyén biét tach roi), va véi moi ti, 1< i < m, 1a thudc tinh BOOLEAN chi ra bo
theo 16p con Si.

Vi du:
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ManufactureDate

IMANUFACTURED_PART| IPURCHASED PART|

rawingNo, ManufactureDate, BatchNo,

- PART (ParNo, Description, Mflag,
PFlag, SupplierName, ListPrice)

Thuoc tinh nhan hiét
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6 Chwong 6. PHU THUQC HAM VA CHUAN HOA
QUAN HE

6.1 Moét sé hwéng dan khi thiét ké co’ sé dir liéu quan hé

Viéc quan trong nhat khi thiét ké co s& dir liéu quan h¢ 1a ta phai chon ra tap
cac luoc dd quan h¢ tdt nhat dua trén mot s6 tiéu chi nao d6. Va dé co duoc lua chon
t6t, thi chiing ta can dic biét quan tim dén mdi rang budc giita cac dir lidu trong quan
hé, d6 chinh la cac phu thudc ham.

Dé hiéu hon vé cau hdi tai sao phai thiét ké mot co so dit liéu tdt, chung ta hiy
cung tim hiéu vi du sau:

RESULT(StNo, StName, SubNo,SubName, Credit, Mark)

Quan h¢ RESULT( Két qua hoc tap) cé cac thudc tinh: StNo(Ma sinh Vién)’,
StName(Tén sinh vién), SubNo(Ma mén hoc), SubName(Tén mén hoc), Credit (S6
don vi hoc trinh) va Mark (diém thi cua sinh vién trong mén hoc).

Sau day l1a minh hoa dir liéu cua quan hé RESULT:

StNo StName SubNo SubName Credit Mark
St01 Mai Sub04 CSDL 3 9
St01 Mai Sub01 TRR 5 10
St01 Mai Sub02 PPS 4 8
St02 Van Sub04 CSDL 3 10
St02 Van Sub01 TRR 5 9
St03 Thanh Sub07 Tiéng Anh | 4 8

Hinh 6.1. Minh hoa di liéu clia quan hé RESULT

Quan h¢ trén thiét ké chua tt vi:

1. Du thira dir liéu (Redundancy): Thong tin vé sinh vién va mon hoc bi lap

lai nhiéu 1an. Néu sinh vién c¢6 ma St01 thi 10 mon hoc thi thong tin vé sinh
vién nay bi lap lai 10 lan, twong tu do1 védi mén hoc ¢c6 ma Sub04, néu cod
1000 sinh vién thi thi thong tin vé mon hoc cting 13p lai 1000 lan

2. Khéng nhit quin (Inconsistency): La hé qua cua du thua dir licu. Gia su

stra ban ghi thtr nhat, tén sinh vién duogc chira thanh Nga thi dit liéu nay lai

khong nhat quan voi ban ghi thir 2 va 3 (van c6 tén 1a Mai).

3. Di thuong khi thém b (Insertion anomalies): Néu mudn thém thong tin

mot sinh vién méi nhdp trudng (chua cd diém mén hoc nao) vao quan hé thi
khong dugc vi khod chinh cua quan hé trén gom 2 thudc tinh StNo va

SubNo.
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4. Di_thwong khi xo04 b (Deletion anomalies): Gia sir xo4 di ban ghi cudi
cung, thi thong tin vé mon hoc ¢6 ma mén hoc la SubNo=Sub07 cling mat.

Nhén xét: Qua phén tich trén, ta thiy chung ta nén tim cach tach quan hé trén
thanh cac quan h¢ nho hon.

Trong chuong nay chiing ta s& nghién ciru vé nhitng khai niém va céc thuét toan
dé co6 thé thiét ké dugc nhitng luge d6 quan h¢ tot.

6.2 Phu thudéc ham(Functional Dependencies)

- Phu thu(f)g ham (FDs) dugc st dung lam thudc do dé danh gid mot
quan h¢ tot.

- FDs va khoé dugc st dung dé dinh nghia cac dang chuan cia quan
hé.

- FDs Ia nhiing rang budc dir li¢u dugc suy ra tir y nghia va cadc moi
lién quan gitra cac thudc tinh.

6.2.1 DPinh nghia phu thuéc ham
Cho r(U), voi r la quan hé va U la tap thugc tinh.

Cho A,B €U, phu thuéc ham X — Y (doc la X xdc dinh Y) dwoc dinh nghia la:

Vit ernéutX =t XthitY=1.Y

(C6 nghia la: Néu hai bo cé cing tri X thi ¢é cing tri Y)

Phuy thudc ham duogc suy ra tir nhitng quy tac dit liéu khi ta khao sat yéu ciu cua
bai toan.
Vi du:
Tir mé s6 bao hiém xa hoi, ta c6 thé suy ra duoc tén cta nhan vién (Ssn— Ename). Tir
ma du 4n, ta co thé suy ra tén va vi tri ctia du an (PNumber— {PName, PLcation})

fa) EMP_DEPT

| ENaME | ssn | BOATE | ADORESS | DNUMBER | DNAME | DMGRSSN |

I R N N

]

i _._,___,_I T
b EMP_PROJ
S
! 85N | PHUMBER | HOUES | ENAME | PNAI‘JEJ PLOCATION
I_T — = e
o N

) A |

| o

FO3

Hinh 6.2. Biéu dién FDs cla 2 lugc d6 quan hé EMP_DEPT va EMP_PROJ
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6.2.2 Hé tién dé Armstrong

Cho luge dd quan h¢ r(U), U Ia tap thudc tinh, F 1a tdp cac phu thuoc ham duogc
dinh nghia trén quan hé r.

Ta c¢6 phu thudc ham A — B dwgc suy dién logic tir F néu quan hé r trénU
thoéa cac phu thudc ham trong F thi cling thoa phu thudc ham A — B.

Vi du:
Tap phu thuoc ham: F={ A —- B, B — C}
Ta c6 phu thuoc ham A — C la phu thuoc ham duoc suy tu F.
H¢ tién dé Armstrong dwoc sir dung dé tim ra cdc phu thudc ham suy dién tiv F.

Hé tién dé Armstrong bao som:

1.Phanxa: Néu Y cX thi X > Y

2. Tang trwéng: Néu Z cU va X — Y thi XZ — YZ (Ky hi¢uXZ 1a XUZ)
3.Baccau:NéuX - YvaY > ZthiX - Z

4. Gia bac cau: NéuX —» Yva WY — Z thi XW — Z

5. Luat hop: NéuX - Yva X — Z thi X »YZ

6. Luat phanra: NéuX - YvaZcCYthiX - Z

Trong sau luat trén thi a4, a5, a6 suy dugc tur al, a2, a3.

6.2.3 Bao dong cua tap phu thuéc ham

- Ta goi f 1a mot phu thudec ham duoc suy dan tr F, ky hi¢u la F |— f néu tdn
tai mot chudi phu thudc ham: f1, £2,...., fn sao cho fn=f va mdi fi 1a mot thanh
vién cua F hay duoc suy dan tir nhitng phu thudc ham j=1,...,i-1 trudc d6 nho
vao luat dan.

- Bao dong cua F: ky hi¢u 1a F+ 1a tap tat ca cac phu thudc ham dugc suy tu
F nho vao hé tién dé Armstrong. F+ dugc dinh nghia:

Ft={X>Y | FF X »Y )

6.2.4 Bao dong cua tap thuoc tinh X trén F

Bao dong cua tap thudc tinh X xac dinh trén tdp phu thuoc ham F ky hi¢u 1a X+
1a tap hop tat ca cac thudc tinh co6 thé suy ra tir X. Ky hi¢u:

X+t={Y | FF X Y}

X+ ¢6 thé dugc tinh toan thong qua vi¢e 1ap di 1ap lai cé quy tic 1, 2, 3 cua hé
tién dé Armstrong.
Thuat toan xac dinh bao dong cua tap thuodc tinh X+:
Xt:=X;
repeat
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oldX™ :=XT;
for (mdi phu thuéoc ham Y —»Z trong F) do
if Y S Xt thenX™ U Z

until  (oldX™ =XT);

Vi du: Cho tap phu thuoc ham:
F = { SSN-ENAME, PNUMBER—{PNAME, PLOCATION}, {SSN, PNUMBER} - HOURS}
Suy ra:
{SSN}* = {SSN, ENAME}
{PNUMBER}* = {PNUMBER, PNAME, PLOCATION}
{SSN, PNUMBER} T = {SSN, PNUMBER, ENAME, PNAME, PLOCATION, HOURS}
Nhu vay, tap thuoc tinh {SSN, PNUMBER} 1a khoa cua quan hé.
6.2.5 Khoa cua quan hé

Cho quan hé r(R), tdp KCR duoc goi la khoa cua quan hé r néu: K+=R va néu
bét mét phan tir khéi K thi bao déng ciia né sé khdc R.

Nhur thé tdp K CR la khod ciia quan hé néu K+=R va (K \4 )+ #R, VACR.
Vidu: ChoR = { A, B, C, D, E, G } va tap phu thudc ham:

F={AB—-C,D—-EG,BE—-C,BC—D,CG— BD, ACD — B, CE — AG}
Ta sé& thiy cac tap thudc tinh:

i Kl ={A,B},K2={B,E}, K3={C,G} , K4={C,E} , K5 = {C,D}, K6={B,C}
deu la khoa cua quan hé.

Nhu vay, mét quan hé co thé c6 nhiéu khoa.
Thuat toan tim khoa:

Y tudng: Bit dau tir tap U vi Closure(U+,F) = U. Sau d6 ta b6t dan cac phan

tir cia U dé nhan dugc tdp bé nhat ma bao dong cua néd van bang U.
Thuat toan:

Input: Luogc dd quan hé r(U), tap phu thudéc ham F.

Output: Khod K

Buéc1: GinK=U

Budc 2: Lap lai cac budce sau:

Loai phan tir A khoi K ma Closure( K -A,F ) =U

Nhan xét:
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Thuat toan trén chi tim dugc mot khda. Néu can tim nhiéu khoa, ta
thay doi trat tu loai bé cic phan tir ctia K.

Chung ta cé thé cai thién tdc do thuc hién thuat toan trén bé“mg cach:
Trong budc 1 ta chi gdn K=Left (1a tap céc phan tir c6 bén tay trai
cua cac phu thudc ham)

Vi du:

Cho lugc d6 quan hé R = { A,B,C,D.E,G,H.I} va tdp phu thuoc ham:

F={AC —-B,Bl - ACD,ABC—-D,H—1,ACE - BCG,CG — AE }
Tim khoa K?

Ta c6 Left={A,B,C,H,E,G}

Buoc 1: K=Left={A,B,C,H,E,G}

Budce 2:

Tap thudc tinh A B C D E G H I  Ghicha
ABCHEG X X X X X X X X

BCHEG X X X X X X X x Loai A
CHEG X X X X X X X x LoaiB
CHG X X X X X X X x LoalE

Nhu vay, {C,H,G} 1a mot khod cua R.

Néu muon tim tat ca cac khod cua R, ta can thay doi trat tu loai bé phan tir cta

khoa K.

ham:

6.2.6 Tap phu thuéc ham twong dwong

Hai tap phu thudc ham F va G 1a twong dwong néu:
- Tat ca cac phu thudc ham trong F ¢6 thé duoc suy ra tir G, va
- Tét ca cac phu thudc ham trong G c6 thé suy ra tir F.

Vi thé, F va G 1a twong duong néu F+ = G+

Néu F va G 1a twong duong thi ta n6i F phit G hay G phii F.

Vi thé, thuit toan sau day s& kiém tra sy twong dwong cia hai tip phu thudc

- Fpha E: V XY €E, tinh X* tir F, sau d6 kiém tra xem Ye X

- EphaF: VXY eF, tinh XT tir E, sau d6 kiém tra xem YeX+
6.2.7 Tap phu thudc ham téi thiéu

Tap phu thudoc ham Ia t61 thi€éu néu n6 thod man cac di€u kién sau:

1. Chi ¢6 mét thudc tinh ndm & phia bén tay trai cia tat ca cac phu thudc
ham trong F.
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2. Khong thé bé di bat ky mot phu thude ham nao trong F ma van c¢6
duoc mat tap phu thuoc ham tuong duong voi F (tic 1a, khong c6 phu
thudc ham du thira).

3. Khéng thé thay thé bat ky phu thuéc ham X-> A nao trong F bang phu
thudoc ham YA, véi YEX ma van c¢6 duge mot tap phu thudc ham

tuong duong voi F (tac 1a, khong c6 thudc tinh du thura trong phu
thudc ham)

Nhan xét:

- Tt ca céc tap phu thuoc ham déu co phu thuoc ham tdi thiéu tuong
duong vo1 no.

- C6 thé c6 nhiéu phy thudc ham t6i thiéu

Thuat toan: Tim tap phu thuoc ham toi thiéu G ciia F

1. bat G:=F.

2. Thay thé tat ca cac phu thudc ham X—{A1,A2,...,An} trong G bang n
phu thuoc ham: X -A1, X -A2,..., X >An.

3. Véi mdi phu thudc ham X — A trong G, véi mdi thudc tinh B trong X
néu (G - {X » A}) U {( X - {B}) »A} ) la twong duong véi G, thi thay thé
X- A bang (X - {B}) - A trong G. (Logi bo thuéc tinh dw thira trong phu
thuoc ham)

4. Véi mdi phu thuéc ham X - A trong G, néu (G - {X - A}) tuong
duong vo1 G, thi loai bo phu thudéc ham X — A ra khéi G.(Loai bo phu thuoc
ham duw thira)

6.3 Cdc dang chuan cta quan hé

6.3.1 Dinh nghia cac dang chuén

6.3.1.1 Dang chuan 1(First Normal Form)
a. Dinh nghia

Mot quan hé ¢ dang chuan 1 néu cac gia tri gﬁa tat ca thudc tinh trong quan hé
la nguyén tip (tirc 1a chi co 1 gia tri tai mot thoi diém).
b. Vidu:
- Quan hé sau day khong phai & dang chuén 1:
DEPARTMENT

I'L DNAME ‘ DNUMBER DMGRSSN DLOCATIONS
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DEPARTMENT
!
DNAME DNUMBER DMGRSSN DLOCATIONS J
Research 5 333445555 {Bellaire, Sugarland, Houston}
Administration 4 987654321 {Stafford}
Headauarters 1 888665555 {Houston}

Vi pham dang chuén 1

Hinh 6.3. Dir liéu cia quan hé DEPARTMENT vi pham 1NF

- Chuyén quan hé trén thanh dang chuan 1 (bing cach xac dinh tap
thudc tinh {DNumber, DLocation} 1a khoa chinh), ta co:

DEPARTMENT

D DNAME DNUMBER DMGRSSN DLOCATION

u

thira w Research 5 333445555 Bellaire
N\ Research S 333445555 Sugarland
Research 5 333445555 Houston
Administration 4 987654321 Stafford
Headquarters 1 888665555 Houston

Hinh 6.4. Du thira dif liéu trong quan hé & dang chuén 1

c. Nhan xét:

- Quan hé¢ ¢ dang ghuén 1 ¢6 ton tai su glu thira qdﬁ: ligu, trong quan hé
DEPARTMENT, néu nhu mot phong c6 nhiéu dia diém khép nhau thi dir liéu
cua 3 thugc tinh (DName, DNumber, DMgrSsn) bi 1dp lai nhiéu lan.

- Chung ta co thé tich quan hé DEPARTMENT thanh 2 quan hé:

DEPARTMENT

l DNAME DNUMBER DMGRSSN

DEPT_LOCATIONS

r DNUMBER 4['7 DLOCATION j

Hinh 6.5. Quan hé DEPARTMENT dudc tach thanh 2 quan hé

M0 ta dir li€u cta 2 quan hé nay:

DEPARTMENT:
DName DNumber DMgrSsn
Research 5 333445555
Administration 4 987654321
Headquarters 1 888665555
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DEPT LOCATIONS:

DNumber DLocation
Bellaire
Sugarland
Houston
Stafford
Houston

— B[

Hinh 6.6. Minh hoa dir liéu cia DEPARTMENT va DEPT_LOCATIONS
6.3.1.2 Dang chuan 2(Second Normal Form_2NF)
a. DPinh nghia:
Mot quan hé & dang chuan 2 néu:
- Quan hé d6 & dang chuén 1
- Tat ca cac thudc tinh khong phai 12 khoa phu thudc diy da vao
khoa.
- Phu thuoc dﬁy du: Phu thuoc ham Y —»Z la phu thudéc ham dﬁy dua
néu: V AcY, (Y - {A}) AZ

b. So d6 mo ta:

R a1, A2, %3, X4, is,i@

I Vi pham chuan 2
c. Vidu:
Vidu 1: Quan h¢ EMP PROJ khong phii é dang chuin 2 vi ton tai 2 phu
thuc ham FD2, FD3 la phu thu¢c ham bd phén (trai voi phy thudc ham
day du)

EMP_PROJ

SSN PNUMBER HOURS ENAME PNAME PLOCATION

I b

Hinh 6.7. Lugc d6 quan hé EMP_PROJ va cac phu thuéc ham
Vi du 2: Quan hé sau diy & dang chuin 2:
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DNumber khong phai la thuoc tinh
khoda—> Quan hé khong vi pham 2NF

EMP_DEPT

l EMAME ‘ SSN ‘ EDATE J ADDHE&SJ' DMUMBER LDNAME | DMGHSSN—]

% 1 }”“ ~~¥~- ~~_r__ b il
I

Hinh 6.8. Quan hé EMP_DEPT & dang chuén 2

EMP_DEPT

ENAME SN BDATE ADDRESS DNUMBER .| . DNAME | DMGRSSN
Smith,John B. 123456789 1965-01-09 731 FondrenHouston,TX 5 Research 333445555
Wong,Frankin T, 333445555 19551208 638 Voss,Houston,TX b Resgarch T 333445055
Zelaya, Alicia J. 990887777 19680719 3321 Castle Spring,TX y Administration 967654321
Wallace Jennifer S, 987654321  1941-06-20 291 Beny,Bellaire,TX 4 Administraion 987654321
NarayanRamesh K. 666884444 196209-15 975 FireOak Humble,TX i Research 333445555
English.Joyce A 453453453 1972407-31 5631 Rice Houston, TX 5 ~ . Research 333445555
Jabbar Ahmad V. 987987987 19690320 980 Dallas Houston,TX Administration 987654321
Borg,JamesE. 888665555 19371110 450 Stone,Houston, 1 Headuarters 838665555

™ir thira dir 1ién

Hinh 6.9. Minh hoa dir liéu cta quan hé EMP_DEPT

Vidu 3: Quan h¢ sau day ¢ dang 2NF:

R v
THE SIS (StudentNo, Subject, Teacher)
¢

StudentNo Subject Teacher

SVO01 1 Nguyén Vin Hiéu
SV02 2 Ngo6 Lan Phuong
SV03 1 Nguyén Vin Hiéu
SV04 1 Nguyén Vin Hiéu

Hinh 6.10. Minh hoa dir liéu cia quan hé THESIS
d. Nhan xét:

Quan hé & dang chuan 2 ¢6 su du thira thong tin.
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Dang chuan 2 c¢6 thé bi vi pham khi quan hé c6 khoéa gém hon mét
thuodc tinh.

6.3.1.3 Dang chuén 3 (Third Normal Form)
a. Dinh nghia
Mot quan hé & dang chuan 3 néu:
- Quan hé ¢ dang chuén 2
- Va khong c6 chta cac phu thuéc ham phu thudc bac cau vao
khoa.
- Phu thudc ham phu thudc bic cau: Phy thuéc ham Y—-Z 1a phu

thudc ham béic cau néu ton tai hai phu thuoc ham:Y-X va X »Z.

b. Biéu dién bang so d6
oy vy v ov

(Al, A2, A3, A4, A5, A6)
A\ Phu thudc ham bic cau
\/

7N Phuthugc ham bo phan

c¢. Vidu: Quan h¢ EMP_DEPT khong phai ¢ dang chuén 3 vi con ton tai phu
thuoc ham DNumber->DName, DMgrSsn 1a phu thudc ham phuy thudc bac cau
vao khoa.

EMP_DEPT

ENAME | SSN BDATE ADDRESS DNUMBER J DNAME DMGRSSN

b P4 1
| b
Hinh 6.11. Quan hé EMP_DEPT khdng phai & dang chuén 3

Tach quan hé trén thanh 2 quan hé: EMPLOYEE va DEPARTMENT. 2 quan hé
sau déu ¢ dang chuan 3:

A l _:_m+ .} * k T

Hinh 6.12. Tach quan hé EMP_DEPT thanh 2 quan hé mdi

EMAME | SSMN | BDATE | ADDRESS CNUMEER DNUMBE‘F'IT DNAME DMGASSN ‘
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EMPLOYEE
| ENAME ‘ SSN BDATE ADDRESS DNUMBEH]
Smith,John B. 123456789 1965-0109 731 Fondren,Houston,TX 5
Wong,Frankiin T. 333445555 1955-12-08 638 Yoss,Houston,TX 5
Zelaya Alicia J. 999887777 1968-07-19 3321 Castle,Spring,TX 4
Wallace Jennifer S. 987654321 19410620 291 Berry Bellaire TX 4
Narayan,Remesh K. 666884444 1962-09-15 975 Fire Qak,Humble,TX 5
English,Joyce A. 453453453 197207-31 5631 Rice,Houston, TX 5
Jabbar,Ahmad V. 987987987 1969-03-29 980 Dallas,Houston, TX 4
Borg,James E. 888665555 1937-11-10 450 Stone,Houston, TX 1
DEPARTMENT

DNAME | DNUMBER | DMGRSSN

Research 5 333445555
Administration 4 987664321
Headquarters 1 888665555

Hinh 6.13. M0 ta dif liéu cua quan hé EMPLOYEE va DEPARTMET
d. Nhan xét:
- Trong mét co so dir li€u tdt, cac quan hé nén dugc chuyén vé dang chuén 3.

- Tuy nhién, dir liéu van c6 kha ning du thira khi quan hé c6 hai tap khéa du
tuyén gobi lan nhau, hodc quan hé c6 thudc tinh khong khoa xéc dinh mot
thugc tinh khoa .

6.3.1.4 Dang chuin Boyce Codd(Boyce-Codd Normal Form)
a. Dinh nghia
‘ Quan hé R ¢ dang chuan BCNF khi tit ca cac phu thuoc ham X —A trong R
deéu phai c6 X 1a khoda ctua R.
b. Vidu: Quan hé sau ¢ dang 3NF nhung khong phai BCNF.

R

NEE A, B: thugc tinh khod

A C: khong phai la thudc tinh khoa
(28]

FD2 LJ
TEACH
| STUDENT | COURSE | INSTRUCTOR

FDI A '

FD2
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| sTUDENT | coumse | INSTRUCTOR |
MNarayzn Database Marik
Smith Database MNavathe
Smith Operaling Systems Armmar
Smith Theory Schulman
Wallace Database iark
Wallace Operating Systems Ahamad
Waong Database Omiecinski
felaya Database Navathe

Hinh 6.14. Minh hoa di liéu cia quan hé TEACH vi pham chuén Boyce -Codd
Pé nhén duoc quan hé & BCNF, ta co thé tach quan h¢ trén:
Céch 1: R1(Student, Instructor) va R2(Student, Course)
Céch 2: R1(Couse, Instructor} va R2(Course, Student)
Céch 3: R1(Instructor, Course} va R2(Instructor, Student)

Luu y: Viéc tach quan h¢ nhu trén s€ lam mét di phu thuoc ham FD1.

6.3.2 Phép phan ra cac lwoc dé quan hé

6.3.2.1 Dinh nghia

Phép phan i cac lugc dd quan hé R={A1, A2, ..., An}la viéc thay thé luoc d6
quan hé R thanh céac lugc dd con {R1, ..., Rk}, trong d6 Ri€R va R=R1 U R2...U Rk

Vidu: Cho quan h¢ R v6i cac phu thudec ham nhu sau:

Ly vy vy

R(MaSV, MaMH, T?MH, D¢V HT, TenSV, Lop)

Ta co thé phan ra thanh 3 luogc dd R1(MaSV, TenSV, Lop) va
R2(MaMH,TenMH, BVHT) va R3(MaSV, MaMH).

6.3.2.2 Phép phan ria khong mat mat thong tin

Cho R 13 mdt luoc dd quan hé, phép rd p=(R1,R2, . . ,Rn) va D 1a tip cac phu

thudc dit liéu. Phép phan rd p khong mat mat thong tin néu khi thuc hién phép toan két

ndi tu nhién cac quan hé thanh phﬁn R1, R2,...,Rn ta vin nhan dugc két qua cua quan
hé ban dau.

Vi dy vé mét phép phan rd c6 mat mat thong tin:

Cho quan hé¢:
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MaSV MaMH Piem

DB~
Q@ (| »>
| |w

Néu ta phan rd quan hé trén thanh 2 quan hé&: RI1(MaSV, MaMH) va
R2(MaMH, biem) nhu sau:

R1: R2:

MaSV MaMH MaMH Diem

1 A A 3

2 A A 5

3 A A 6

4 B B 6

5 C C 9
Thuc hién phép két ndi tu nhién 2 quan hé R1 va R2:
R1*R2=

MaSV MaMH DPiem

1 A

1 A 5

1 A 6

2 A 3

2 A 5

2 A 6

3 A 3

3 A 5

3 A 6

4 B 6

5 C 9

_Nhu vay, khi ndi ty nhién 2 bang, ta nhan duoc quan h¢ khong gidng quan hé
ban dau—> Phép phan ra trén 1a mat mat thong tin.

Vén dé dat ra dbi voi nguoi thiét ké 1a phai tim ra nhiing phép phan ra khong
lam mAat mat thong tin (chi tiét s& duogc trinh bay ¢ phan sau). Bay gio chung ta s€ tim
hiéu mot thuat toan dé kiém tra mot phép phéan rd c6 mat mat thong tin hay khong.

6.3.2.3 Thuét toan kiém tra phép phan ra khong mit mat thong tin

Input:
- Luoc dd quan hé R={A1, A2, ..., An}
- Tap céac phu thudoc ham F

- Phép tach p(R1, R2, ..., Rk)
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Output: Két luan phép tach p khong mat mat théng tin.

Cac budc cua thuat toan:

Budce 1:

Budc 2:

Budc 3:

Xem xét bang két qua. Néu xuét hién mot dong chtra toan gia tri al, a2 ,...,an

Thiét 1ap mot bang voi n ¢t (twong Ung véi n thude tinh) va k dong
(twong tng voi k quan h¢), trong d6 cot thir j g véi thudc tinh Aj,

dong thtr i ing véi luge do Ri.

Tai dong i va cot j, ta dién ky hiéu aj néu thudc tinh AjeRi.Nguoc lai

ta dién ky hiéu bij.

Xét cac phu thuoc ham trong F va dp dung cho bang trén.

Gia sir ta co phu thudc ham X—YeF, xét cac dong c6 gia tri bang
nhau trén thugc tinh X thi lam bing céc gia tri cua ching trén Y.
Nguoc lai lam bang ching bang ky hi€u bij. Ti€p tuc ap dung cac pth
cho bang (ké ca viéc 1ap lai cac phu thugc ham da ap dung) cho toi

khi khong con &p dung dugc nira.

thi két luan phép tach p khong mat mat thong tin.

Vi du: Cho quan hé:

EMP_DEPT

ENAME SON BDATE ADDRESS DNUMBER | DNAME | DMGRSSN
Smith,John B, 123456789 19650109 731 Fondren,Houston, TX 5 Research 333445555
WongFrankinT. 333445555 19551208 638 Voss Houston, TX 5 Research 333445555
Zelaya, Alicia J. 999887777 1968-07-19 3321 CastleSpring, TX 4 Adminigtration 987654321
Wallace Jennifer S, 987654321 19410620 291 Berry Bellaire, TX 4 Administration 987654321
NerayanRameshK. 666884444 1962-09-15 975 FireQak Humble, TX 5 Research 333445555
Engfish,Joyce A. 453453453 197207-31 5631 Rice,Houston,TX 5 Research 333445555
Jabbar,Ahmad V. 987987987  1969-03-29 980 Dallas Houston,TX 4 Administraion 987654321
Borg,JamesE. 888665555 1937-11-10 450 Stone,Houston,TX 1 Headguarters 838665555

Hinh 6.15. Minh hoa d{r liéu cia quan hé EMP_DEPT
Tach quan h¢ trén thanh 2 quan hé:
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EMPLOYEE
| ENAME ‘ SSN BDATE ADDRESS DNUMBEH]
Smith,John B. 123456789 1965-0109 731 Fondren,Houston,TX 5
Wong,Frankiin T. 333445555 1955-12-08 638 Yoss,Houston,TX 5
Zelaya Alicia J. 999887777 1968-07-19 3321 Castle,Spring,TX 4
Wallace Jennifer S. 987654321 19410620 291 Bemy,Bellaire,TX 4
Narayan,Remesh K. 666884444 1962-09-15 975 Fire Qak,Humble,TX 5
English,Joyce A. 453453453 197207-31 5631 Rice,Houston, TX 5
Jabbar,Ahmad V. 987987987 1969-03-29 980 Dallas,Houston, TX 4
Borg,James E. 888665555 1937-11-10 450 Stone,Houston, TX 1
DEPARTMENT

DNAME | DNUMBER | DMGRSSN

Research 5 333445555
Administration 4 987664321
Headquarters 1 888665555

Hinh 6.16. Quan hé EMPLOYEE dugc phan ra (tach) thanh 2 quan hé
Tap phu thuoc ham F:

EMP_DEPT

ENAME | SSN BDATE | ADDRESS DNUMBER J DNAME DMGRSSN

I R R N
_t

Kiém tra phép tach trén 1a khong mat mat thong tin:

Buoc 1:
EName | SSN | BDate | Address | DNumber | DName | DMgrSsn
EMPLOYEE al a2 a3 a4 as l bl6 b?
DEPARTMENT | b21 b22 | b23 b24 as J a6$ a7

Budc 2: Xét phy thuoc ham DNumber% DName, DMgrSsn. Ta nhéan thay ¢
gia tri a5 ¢ dong thtr 2, nén ta s€ lam bang gia tri a6, a7 cho dong thir 1.

Budge 3: Ton tai mot dong chua gia tri al, a2,..a7. Két luan, phép phan ra trén
khong mat mat thong tin.
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EName | SSN | BDate | Address | DNumber | DName | DMgrSsn

EMPLOYEE al a2 a3 a4 as a6 a7’

DEPARTMENT | b21 b22 | b23 b24 ad ab a7l

Ghi cha: Sinh vién thyc hién phép nbi tu nhién 2 quan h¢ EMPLOYEE va
DEPARTMENT trén dé kiém tra c6 bang quan hé¢ ban dau EMP DEPT

6.4 Chuan hod quan hé
Chuén hoa quan hé 13 viéc phan ra mét lugc dd quan hé thanh cac luge do con &
dang chuan 3 hoac & BCNF sao cho van bao toan phu thudc va khong mat mat dir li¢u.

6.41 Thuat toan phan ra lwoc dé quan hé thanh cac lwoc dd quan
hé con & BCNF

Input:

- Luoc d6 quan hé R

- Tap phu thuoc ham F
QOutput:

Phép phén ra ctia R khong mat thong tin va moi luge d6 quan hé trong phép
tach déu & dang BCNF do1 voi phép chiéu cua F trén lugc do do.

Cac buwdc cua thuat toan:

- Ban dau phép tach p chi bao gébm R.

Néu S 1a mot luge d6 thude p va S chua & dang BCNF thi chon phu
thuoc ham X — A thoa trong S, trong d6 X khong chira khoa cua S
va A¢X. {phu thudc ham vi pham dinh nghia dang chuin BCNF}.
Thay thé S trong p béi S1 va S2 nhu sau S1= XA, S2 =S\A.
Qua trinh trén tiép tuc cho dén khi tit ca cac luge do6 quan hé déu &
dang BCNF

Vi du:

Cho lugc d6 quan hé R(CTHRSG).

Trong do:

- C: Course; T: Teacher; H: Hour; R: Room; S: Student; G:Group).

Va tap cac phu thudc ham F:
o C — T: Mbi khoa hoc (course) c6 mdt thiy (teacher) duy nhat.

o HR —C: Tai mot thoi diém (Hour) & tai phong hoc (room) chi ¢6
mat khod hoc duy nhat.
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o HT— R: Tai mét thoi diém va mét gido vién chi & mot phong duy
nhat

o CS—G: Mot sinh vién hoc mot course thi chi & mot 16p duy nhat.

o HS — R: Mot sinh vién, & mot thoi diém nhit dinh chi & trong
mot phong duy nhat.

Dua vao thuat toan tim khoa—->Khoa cua R 1a HS.

Yéu cau: Tach lugc dd R thanh cac luge d6 con & dang BCNF.

=T 5=6
RCTRRSG)

B—C K-k
Rhéa=T5

HT—R

RyCTERS | C-T HI-R
Fhia TS HE = Hi=R

d
Oa—[1 / =T
CE-1R
R21UC HZ2(CHES)
HE—C
Ehia C Ehoa HS
B =R
C=T
RA21CHE) F222(CHS)
Ehéa CH HE Ehoa=H3

Hinh 6.17. Biéu dién qué trinh tach quan hé R thanh cac quan hé & BCNF

Nhu vay, quan hé R dugc tach thanh 4 quan hé R1, R21, R221, R222 déu &
BCNF.
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6.42 Thuat toan phan rd mét lwoc dé quan hé thanh cac lwoc do

con & 3NF.
Input:
- Luoc d6 quan hé R

- Tap cac phy thuéc ham F, khong 1am mét tinh tong quat gia sir d6 1a
phu t6i thicu.

QOutput:

Phép tach khong mat mat thong tin trén R thanh cac luge dd con ¢ dang chuan
3 sao cho van bao toan cac phu thuoc ham.

Cac budc cua thuat toan:

- Budce 1: Loai bo cac thudc tinh cia R néu thudc tinh d6 khong lién
quan dén phu thudc ham nao cua F.(khong c6 mat ¢ cd hai vé cua
phu thudc ham).

- Budc 2: Néu c6 mot phu thuoc ham cua F lién quan dén tat ca cac
thugc tinh cua R thi két qua chinh la R.
Budc 3: Ngoai ra, phép tach p dua ra cac luge d6 gém cac thudc tinh

XA tng véi phu thuge ham X—A €F. Néu ton tai cac phu thugc ham

X>Al1, X>A2, ....X>An thuc F thi thay thé XAi (1<=i<=n) bing
XA1A2. . .An. Qua trinh tiép tuc.

- Cht y: Tai mdi budc kiém tra lugc dd R, néu mdi thudc tinh khong
khoa khong phu thug¢c bac cau vao khéa chinh, thi R da & dang
3NF, nguoc lai can ap dung budc 3 dé tach tiep.

Vi du:
Cho luogc d6 quan hé R(C,T,H,R,S,G) véi tap phu thudc ham tdi thiéu F:
C->T,HR->C, HT2>R, CS>G, HS> R.
Yéu cau: Phén ri luge dd quan h¢ trén thanh cac quan hé con déu & dang 3NF.
- Sur dung thuat toan tim khoa—> Khoa chinh ctia R 1a HS.
- Thuc hién thuat toan:
o Budc 1: Khong ¢6 thudc tinh bi loai bd
o Budc 2: Khong c6 phu thuéc ham nao lién quan téi tit ca cac
thudc tinh
o Budc 3:

= Phy thuéc ham C-> T vi pham 3NF (phy thudc bic ciu
vao khoa), vi vy tach R thanh R1(C,T) va R2(C,H.R,S.G).

* Phu thuoc ham CS->G vi pham 3NF(phu thuéc bo phan
vao khod), tach R2 thanh R21(C,S,G) va R22(C,H,R,S).
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* Phy thugc ham HR—->C vi pham 3NF, tich R22 thanh
R221(H.R.C) va R222(H.S.R)

Nhu vay, quan h¢ R duoc tach thanh cac quan hé sau: R1, R21, R221, R222
Luuy:

- Két qua cta phép tach c6 thé khac nhau phu thudc vao tht ty ap dung
cac phu thudc ham khi thyc hién thuat toan.

- Sinh vién tu kiém tra xem viéc tach quan h¢ nhu trén co mat mat
thong tin khong.

Bai tap:
1. Cho mot quan hé R ={A, B, C, D, E, F, G, H, I, J} va tap phu thudc ham
F={AB>C
A-> D, E
B> F
F-> G, H
D->1J
b
Yéu cau:
-Tim {A}+ ={D,E,1,J}
- Tim khoa cta quan hé R.
- Tach quan hé R thanh BCNF.
- Kiém tra xem viéc tach trén c6 mét mat thong tin khong?
2. Lap lai yéu cau & bai 1 véi tap phu thudc ham sau:
G={AB>C
B,D> E,F
A,D->G,H
A>1
H->J}

3. Cho mot quan hé R ={CourseNo, SecNo, OfferingDept, Credit Hours,
CourseLevel, InstructorSSN, Semester, Year, Days Hours, RoomNo, NoOfStudents}
va tap phu thugc ham:

F ={ CourseNo > OfferingDept, Credit Hours, CourseLevel;

CourseNo, SecNo, Semester, Year —>Days Hours, RoomNo,
NoOfStudents, InstructorSSN;

RoomNo, Days Hours, Semester, Year = InstructorSSN, CourseNo, SecNo }

Yéu cau:
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- Tim khoa cta quan h¢ R.

- Quan h¢ trén thudc dang chuan méy?

- Téch quan hé vé dang 3NF.

- Kiém tra xem viéc tach trén c6 mat mat thong tin khong?
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7 Chuong 7. THIET KE CO SO DU LIEU VAT LY (Tham
khao)

Thiét ké co s& dir lidu vat 1y 1a qué trinh chuyén cac dac ta dir 1iéu logic thanh
cac dac ta k¥ thuat dé luu trr dit liéu. Gom 2 ndi dung sau:

Lua chon cong ngh¢ luu trir (HE diéu hanh, HQTCSDL, cac cong cu truy nhap
dir liéu).

Chuyén cac quan hé ctia md hinh logic thanh céc thiét ké vat 1y.

Trong chuwong nay sé trinh bay nhitng phan sau:

Thiét ké cac truong, ban ghi vat Iy

Thiét ké file vat ly

Thiét ké co so dir lidu vat ly

7.1 Nbi dung thiét ké file vat Iy va co’ s& dir liéu vat ly

7.1.1 Qua trinh thiét ké

Trong qué trinh thiét ké hé thong vat 1y, van dé dit ra hang dau 1a phai 1am thé
nao toi thiéu hoda khong gian luu trit va thoi gian nguoi dung tuong tac véi hé thong.

Tuy nhién, do dung luong cac thiét bi nhd ting nhanh, nén nguoi ta tip trung
nhiéu vao viée xtr Iy céc file va dir liéu sao cho hiéu qua hon d6i voi nguoi st dung.

Cic thong tin can thiét dé thiét ké file vat ly:

Céc quan h¢ da duogc chuan hoa, ké ca udc luong vé so lugng dir li€u can luu

Pinh nghia chi tiét cac thudc tinh

Céc mo ta cho biét & dau va khi nao dir li€u dugc st dung (xem, thém, sua,
x0a).

Cac yéu cau va mong doi vé st dung dir li¢u va tich hop dir li¢u, bao gom cac
yéu cau vé thoi gian dap tng, cdc mirc do an toan, ghi tam, phuc hoi....

Cac mo ta vé cong nghé duoc str dung dé trién khai file va CSDL (thiét bi luu
trlt, h¢ diéu hanh, HQTCSDL...)

Mot s6 cac quyét dinh co ban c6 y nghia ddi voi su tich hop va hiéu ning cua
hé thong tng dung can thuc hién:

Chon dinh dang luu trit (kiéu dit liéu) cho mdi thudc tinh sao cho t6i thiéu hoa
du thtra thong tin va to1 da sy tich hop dir liu.

Nhom gop cac thudc tinh tir mé hinh dir li¢u 16 gic vao ban ghi vat 1y.

Sép xép cac ban ghi ¢6 quan hé voi nhau vao b nho ngoai sao cho tung ban ghi
hay nhoém céac ban ghi luu trit, cdp nhat va lay ra nhanh chong (goi 1a t6 chuc file)

Lya chon phuong tién va cAu tric dé luu trit dit liéu dam bao truy nhap hiéu qua
hon.
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7.1.2 San pham thiét ké

San ph'flm thiét ké 1a mot tap cac dac ta ma cac nha lap trinh va cac nha phan
tich dir li€u s€ st dung dé xac dinh dinh dang va cau trtc cac file trong bo nh¢ thir cap
cuia may tinh (b0 nhd ngoai).

Khi str dung cac cong cu CASE, kho dit liéu cia CASE hay tir dién dir liéu du
an la no1 luu trir tat ca cac dac ta néu ra & trén.

Sau diy 1a cAc phan tir tiéu biéu cia thiét ké dwoc hru triv trong kho dir
liéu ctia CASE Kkhi thiet ke file va co sé¢ dir liéu vat ly:

BANG MO TA CAC TRUONG

Loai dac ta

Mo ta ndi dung

Tén truong (field name)

Theo quy dinh vé cach dat tén trudng cia HQTCSDL.

Kiéu truong (data type)

Chon kiéu dit liéu ma HQTCSDL d6 hd tro

Kich co (size)

La kich thuéc tdi da dung dé luu tri dit liéu cta truong do

Ma hoéa (Coding)

Cach viét tat gia tri cua truong. Vi dy, mdi nude duoc
bi€u dién bang hai ky tu

Céac quy tic toan ven dir
liu (data integrity rules)

Céc dac ta vé cac han ché dit 1én gia tri cua truong

Cac kiém soat bao tri

(maintenance controls)

Chi ra nhing gi tri nao duoc phép thay d6i

Cong thirc (Formular)

Mo ta cong thire tinh toan gié tri v&i nhiing trudng s can
tinh toan.

Toan ven tham chiéu
(references integrity)

Pac t4 gid tri cia truong cd lién quan dén gia tri cla
truong khac

S¢ hiru (Ownership)

Ai 12 nguoi s6 hitu trudng d6 (c6 quyén dbi vai dit lidu)

BANG CAC PAC TA TIEU BIEU BOI VOI THIET KE BAN GHI

Céc truong (fields)

Danh sach cac truong trong mdt ban ghi

Dt liéu cO6 cau truc

(Structure Data)

Dinh nghia ciu tric dir liéu dung dé lu trir ban ghi (Tha
tu cac truong, khoa chinh, khoa ngoai...)

Su luu trir lai (retention)

Dic ta nhitng ban ghi nao d6 duoc gitr lai trong file bao
lau (d@r li¢u vé sinh vién khong dugc luu trir qua 10 nam
sau khi ra truong).

BANG CAC PAC TA TIEU BIEU POI VOI THIET KE FILE
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Tén file va dinh vi

Tén file theo quy dinh cia HQTCSDL va thiét bi luu trir
no.

Cac ban ghi (record) Nhitng ban ghi nao dugc luu trit trong file.

Khoéa chinh La mot hay mot sO truong duge dung dé dinh danh duy
(Primary Key) nhat cho ban ghi.

Chi s6 hoa (index) Chi ra cac truong duge dung dé 1ap chi sd

Yéu t6 khoa ban ghi S6 cac ban ghi theo mdi trang hodc khoa cua ban ghi (Vi

(Record blocking factor)

du: 10 ban ghi cia ITEM dugc luu trir trong mot trang bd
nhd ngoai)

Luu gitr lai va sao luu

File dugc luu trit trong bao 1au va cac thu tuc sao luu, thoi

(Retention and Backup) gian din ky can sao luu (dé dam bao an toan khi co sy cd).
Té chuc file Phuong phép truy nhap dir liéu va sip xép cac ban ghi

(file organization)

trong file

Kiém soét (controls)

Dic ta vé kiém soat va phuong phap ma hoa

BANG CAC PAC TA TIEU BIEU BOI VOI THIET KE CSDL

Cac file

Céc file trong CSDL va noi dinh vi n6

Kién trac (Architecture)

Loai hinh ciu tric (bao gdm ca md hinh) CSDL duoc
dung dé t6 chuc file.

Céc mdi quan h¢

Co ché dé lién két file v6i nhau.

7.2 Thiét ké cdc truwong

Mot thudc tinh trong mé hinh dir liéu logic dugc biéu dién bé“mg mot sb truong

(fields).

Vi dy: HoTenSV duoc biéu dién thanh 2 trudng HodemSV va TenSV
7.2.1 Yéu cau thiét ké trwéng

M&i HQTCSDL str dung nhiing kiéu dit liéu nhat dinh dé luu trir dit liéu.

Trong yéu cau thiét ké trudng, quan trong nhat 1a phai chon kiéu dit liéu phu
hop, ta thuong quan tdm dén cac myc tiéu sau khi chon kiéu di liéu:

Tiét kiém khong gian luu trit

Biéu dién dugc moi gia tri ¢6 thé thudc mién gia tri

Cai thién tinh toan ven (t6 chirc vi¢c nhap dir li€u, kiém tra dir li¢u dau vao)

HO tro thao tac dit liéu (Vi du: thao tac voi dir liéu s6 nhanh hon véi ky tu)
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7.2.2 Chon kiéu va cach biéu dién dir liéu
7.2.2.1 Kiéu dit liéu
Céc kiéu dit lieu ma HQTCSDL SQL hd trg va y nghia ctia n6

DECIMAL(m,n) S6 thap phan c6 do dai 1a m chir sb va n sé thap phan
INTEGER S6 nguyén 16n (46 dai téi da 1a 11 chit s6)
SMALLINT S6 nguyén nho (46 dai toi da 13 6 chit s6)
FLOAT(m,n) S thuc c6 @6 dai 1a m chit s6 va n s6 thap phan
CHAR Xau ky tu c6 d6 dai 1a m ky tu

DATE Kiéu dir liéu thoi gian va c6 rat nhidu cach biéu dién
LOGICAL Gid tri logic (dung/sai)

7.2.2.2 Cac trwong tinh toan

Khi gié tri cia mot truong 1a gia tri nhan dugce tir cac gia tri cua truong khac thi
truong do goi la truong tinh toan.

Co cac loai tinh toan sau:
+ Tinh toan s6 hoc: Luong= Hé s6 luong * 210.
+ Tinh toan 16gic: Tién tro cap = [50.000 d néu can b 1a ni.
0 néu can bd 1a nam.
+ Tinh toan hdn hop:
Tiéndién= S 6 dién * 500d néu sb dién < 100.

Sb dién *500 + (Sb dién -100)* 750 néu sb dién >100.

7.2.2.3 Cac ky thuat ma héa dir li€u va nén dir li€u
Mot s6 phuong phap ma hoa dung dé biéu dién di liéu trong cac truong luu tri:

Ma hoa phan cap: dé mo ta cac dir li€u phan cap nguoi ta dung nhi€éu nhém,
moi nhém dai dién cho cap va cdc nhom duogc sap xEp lan lugt tir trai sang phai.

Vidu: Hé théng phan loai sach trong thu vién:

Céc cap M3 sb Tén tai khoan
1 2 3
500 500 Khoa hoc tu nhién
1 5001 Toan hoc
2 5002 Vit ly
1 1 50011 Toan giai tich
1 50012 Toan roi rac
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Ma lién tiép: Ma nay duoc tao ra theo quy tdc mot day lién tyuc, nhu 1, 2, 3 ...
A, B, C.... Ma loai nay dung cho nhiing dir li€u 1a danh sach nhu danh sach sinh vién.
N6 don gian, dé ty dong hoa, khong nham 1an. Tuy nhién né khong goi nhé vé ddi
tuong dugc ma hda va khong cho phép chén thém vao gitra.

M3 goi nhé: Cian cir vao doi twong duoc ma hoéa dé cau tao mi. Vi du: VND
(Pong Viét Nam), TLOO1 (Thuy loi 001)...Loai nay giup ta nhén ra d6i tuong dugc
mi hoa, c6 thé néi rong hodc thu hep sé lugng ma. Tuy nhién khé téng hop va phan
tich.

Ma thanh phén ngir nghia: Theo phuong phap nay, mé dugc chia lam nhiéu
thanh phan, mdi phan mo ta mot dic trung nhat dinh cua ddi twong nhu phan loai, dia
danh... Nhitng phan nay c6 thé sir dung cac nhom ky tu khac nhau. Ma loai nay rat
thong dung va duoc sir dung nhiéu trong cong nghiép ciing nhu giao tiép qudc té.

Vi du: Dia chi mién trén internet c6 dang:
<Tén t6 chirc>.<Loai t6 chirc>.<Tén nudc>
Vi du : hwru.edu.vn: Pai hoc Thuy Loi, T6 chic gido duc, Tén nude

Ma loai nay cong kénh, va can chon cac thanh phan sao cho 6n dinh, néu khong
viée st dung ma s€ gdp nhiéu kho khan.

7.2.2.4 Kiém tra tinh toan ven cia dir liéu

Pé dam bao tinh ding dén cua dit liéu nguoi ta dat cac rang budc trén cac dir
liéu do.

Thudng dung cac phuong phéap sau dé kiém tra tinh toan ven:

Gia tri ngdm dinh (default value): La gia tri dugc gan sdn cho mot truong nio
doé khi ban ghi mé1 duge nhédp vao. Vi du: Trong hda don ban hang, trudong ngay ban
duoc méac dinh 1a ngay hién tai.

Kién} tra khuon dang (picture control): La mau dinh dang bao gdm d6 rong, cac
gia tri cd thé trong tung vi tri. Vi du: TLA006, $999,999.99.

Kiém tra gidi han (range control): Céc truong co6 thé dua ra cac gioi han doi voi
cac gia tri cua no. Vi du: Biém mon hoc dugc gidi han 1a cac s6 va dugce gidi han tur
0..10.

Tinh toan ven tham chiéu (reference integrity): 1a gia tri ctia thudc tinh da cho
c6 the bi han ché boi gia tri cua nhitng thudc tinh khac. Vi du: Trong moéi quan hé
1 N, néu gia tri cia bang bén 1 chua co thi sé khong dugc c6 bén N.

Kiém tra gia tri rSng (Null value control): Néu dat mot thudce tinh nao do 1a
khac rong thi bat budc ta phai thém gia tri cho truong do.

Quan ly dit li¢u mét: Trong khi van hanh, néu vi mot 1y do nao d6 ma dir li¢u co
thé bi mat. Khi thiét ké file vat 1y, cac nha thiét ké phai chi ra cach thirc ma h¢ thong
quan 1y dir liéu bi mat. Balad va Hofer da dua ra mdt s6 phuong phap sau day dung dé
quan ly dir liéu cua 1 truong bi mat:

Cho quy trinh dé uéc luong gia tri bi mat.
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Theo doi dir lidu bi mat dé bao cdo va sir dung mot phan tir hé théng gitip con
ngudi mau chong thay thé gia tri bi mat nay.

Thuc hién mot s6 kiém tra dé ¢ thé bo qua dir liéu bi mat hay phai phuc hdi né
néu no thuc sy anh hudéng dén két qua cua hé thong.

7.3 Thiét ké cdc ban ghi vat ly

Mot ban ghi vét 1y 1a mot nhoém céc truong duoc luu trit ¢ cac vi tri lién ké nhau
va dugc goi ra cung nhau nhu mgt don vi thong nhat.

Thiét ké ban ghi vat ly la chon mét nhém cac trudong cua n6 s€ luu trir 6 nhing
vi tri lién ké nhau nham 2 muc tiéu: st dung hiéu qua khong gian luu trir va tang toe
do truy nhap. He diéu hanh doc hay ghi dit liéu vao bd nho thu cap theo mot don vi
goi 13 trang. Mot trang ndy c6 dung lugng cu thé phu thudc vao hé diéu hanh va may
tinh cy thé.

Van dé datra ¢ day la phai thiét ké cac ban ghi thé nao dé tan dung duoc dung
lugng chira cua trang. Néu dung luong cta trang tan dung duoc cang nhiéu thi sé 1an
doc cang it va téc d6 truy cdp cang nhanh.

Pé lam dugc diéu nay nguoi ta thudng phi chuan hoa mot sé quan hé nhan
duoc.

7.3.1 Phi chuan

Viéc phi chuan héa cac quan hé di chuan hoa trong nhiéu trudng hop 1a can
thiét dé tan dung dung luong trang ctia may.

BENHNHAN(MaBN, TenBN, Diachi BN, Ngay nhap, Giuong phong, Khoa,
Tinh trang, Ngayra, ThanhToan)

Ta c6 thé phan chia n6 thanh 2 quan hé méi dé c6 do dai gan voi dung luong
trang:

BENHNH1(MaBN, TenBN, Diachi_BN, Khoa)

BENHNH2(MaBN, Ngay nhap, Giuong phong, Tinh trang, Ngayra,
ThanhToan)

C6 mot sd dang phi chuan hoa, nhung khong c¢6 mot quy tic chit ché nao.
Rodger di thao luan dén mot sb truong hop chung ¢ thé xét phi chuan:

Hai thuc thé co quan h¢ mdt — mot.

Vi du: C6 2 quan hé c6 mdi lién két 1 _1 nhu sau:

Phi chuédn hoa ta c6 quan hc sau:
SINHVIEN(MaSV, TenSV, MaThe, DiaChi, NgayCap)

Va trong trudng hop ndy MaThe, DiaChi, NgayCap c6 thé bo trong ddi véi
nhiing SV khong co thé.

Hai thuc thé c6 mdi quan hé M N trong d6 lién két c6 thudc tinh riéng.
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Vi du: C6 quan h¢ nhu sau:

SINH VIEN N SACH

Sau khi chuin héa, ta nhan duoc 3 quan hé sau:
SINHVIEN(Ma SV, Ten SV, DiaChi)
SACH(Ma_Sach, Ten Sach)

MUQN(Ma SV, Ma_Sach, Ngay muon)

Phi chuén hoa ta duoc:

SINHVIEN(Ma_SV, Ten_SV, DiaChi)
MUGQON(Ma SV, Ma Sach, TenSach, NgayMuon)

Dit liéu tham chiéu: Trong quan h¢ 1_N néu bang ¢ bén 1 khong tham gia vao
mot quan h¢ nao khac thi ta c6 thé hop nhat 2 thyc thé nay thanh 1.

Vi du:

KHO (Ma_Kho, Ten Kho, Loai_Kho)

HANG(Ma_ Hang, Ten_Hang)

Phi chuén hoa ta dugc:

HANG(Ma_ Hang, Ten_Hang, Ma_ Kho, Ten Kho, Loai_Kho)
7.3.2 Quan ly trwéng c6 db dai co dinh

Viéc thiét ké ban ghi sé rat d& dang néu truong c6 do dai cd dinh (vi tinh ngay
dugc do dai ban ghi).

Trong truong hop ndy viéc xac dinh vi tri cia mot truong chi bang phép toan:
Vi tri con tro hién thoi + (d§ dai ban ghi * s6 ban ghi)

7.3.3 Quan ly trwéng cé d6 dai bién dbi

Mot truong céd ;1’6 dai thay ddi nhu truong Memo thi dinh vi tri ctia mét truong

hay mot ban ghi cu thé khong don gian.
~ Mot cach chung dé quan ly trudng c6 do dai thay doi 1a dua cac ban ghi c6 do
dai c0 dinh vao mot ban ghi vat Iy c6 do dai c6 dinh va dwa nhitng ban ghi vat ly c6 do
dai thay do6i vao mdt ban ghi vat 1y c6 dg dai thay doéi. Bé chinh 1a ky thuat thiét ké
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ban ghi vat Iy tu dong duoc st dung trong hau hét cac hé quan tri CSDL cho mady tinh
nhd.

7.4 Thiét ké file vat ly

File vat 1y 1a mot phan nho ctia bo nhé thir cp (dia cung, bang tir...) luu cac
ban ghi vat Iy mot cach doc 1ap. Viéc luu trir cac ban g}li \{ét 1y & vi tri nao doi véi
nguoi dung khong quan trong nhung lai dugc cac nha thiét ké dac biét quan tam.

7.4.1 Cac loai file

Mot hé thong thong tin c6 thé can dén 6 loai file sau:

File dir liéu (Data file- master file): 1a file chira dir liéu lién quan v6i mo hinh
dir ligu vat ly va logic. File ndy ludn ton tai, nhung ndi dung thay doi.

File lay tu bang (look up table file): La danh sach cac dir liéu tham chiéu 1y tir
mot hay mot s6 file khac theo mot yéu cau nao do.

File giao dich (Transaction file): 1a file dir liéu tam thoi phuc vu cac hoat dong
hang ngay ctia mét t6 chirc. File nay thuong dugc thiét ké dé phuc vu cic yéu cu xir
1y nhanh.

File lam viéc (Work file): La file tam thoi dung dé luu két qua trung gian, file
nay s& tu dong xo6a di moi khi khong can thiét.

File bao vé (Protection file): la file dugc thiét ké dé khic phuc nhing sai sot
trong qua trinh h¢ thong hoat dong. Cac file nay cho hinh anh cua file dir liéu trudc va
sau nhirng hoat dong nhat dinh (cap nhat, stra doi, xur ly...) ctia h¢ thong.

File lich sur (History file): File nay ghi lai qua trinh hoat dong cua hé thong,
cling c6 thé 1a cac dir liéu cii hién khéng can st dung.

Viéc to chtic cac loai file khac nhau khong chi lién quan dén viéc to chiic luu
trir va khai thac dir liéu, ma con lién quan dén cac hoat dong xir Iy dir liéu trong qua
trinh hoat dong cua hé théng. V& nguyén tic, viéc st dung cang it file cang tot. Tuy
nhién, viéc dua vao cac file 1a can thiét cho viéc dam bao an toan dir liéu (file bao vé,
file lich sir), ting téc d6 truy cap hay xur 1y (file giao dich, file 1y tir bang, file lam
vige) ...

7.4.2 Cac phwong phap truy cap

M&i hé diéu hanh trg giup mot s k¥ thuat khac nhau dé tim kiém va lay thong
tin ra goi la cac phuong phap truy cap.

V& co ban, ¢o 2 loai phuong phép truy cip:

Phuong phap truy cép truc tlep, sir dung tinh toan dé xac dinh dia chi chinh xac
ctia mot ban ghi va truy nhap truc tiép dén ban ghi do.

Phuong phap gian t1ep,oho trg viée tim kiém ban ghi thir n xuét phat tir mot vi
tri hién thoi ctia con tré hay diém bat dau cua 1 file.

Mic du c6 ton tai 2 phuong phap nhu vay, nhung it khi ching ta st dung tryc
tiép ma thudng thong qua cic cong cu c¢b san ma phan mém hé thdng tro gitp.
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7.4.3 T churc file

Cach to chue file 1a ky thuat sap Xep cac ban ghi vat ly cia mot file trén mot
thiét bi nhé tht cap. T6 chire mét file cu thé can tinh toan dén cac yéu td sau:

Lay dit liéu nhanh.

Thong lugng céc giao dich xtr 1y 16n
Str dung hi€u qua khong gian nhd.
Tranh duoc sai sot khi mat dit lidu

Téi wu héa nhu cau to chc file.

Pap g dugc nhu cau khi ting dir liéu

Trude khi nghién ctru thiét ké t6 chuc cac CSDL can xem xét so qua cach t6
chtrc cua dir li€u trong by nhé ngoai.

M0 hinh t6 chirc bd nhé ngoai.

B0 nhé ngoai (hay con goi 13 bd nhé thir cip) 1a cac thiét bi luu trir nhu dia tir,
bang tur...

bia tir dugce phén thanh cac khéi vat 1y (t6 chic dbng) co kich ¢ nhu nhau:
khoang 512 bytes dén 4K (4*1024=4096 bytes) va dugc danh dia chi khoi. Dia chi nay
goi la dia chi tuyét doi trén dia.

Mbi tép dit liéu trén dia tir chiém 1 hodc nhiéu khéi, mdi khdi chira 1 hoic
nhiéu ban ghi. Vi¢c thao tac voi tép thong qua tén t&€p thuc chat 1a thong qua dia chi
tuyét doi caa cac khoi.

MJi ban ghi déu c6 dia chi va thuong duogc xem 1a dia chi tuyét ddi cua byte
dau tién cta ban ghi hodc 1a dia chi cua khoi chira ban ghi do.

Céc phép toan dac trung trén tép dir licu la:

Thém mdt ban ghi.

X6a mot ban ghi

Stra mot ban ghi

Tim mot ban ghi theo diéu kién

7.4.3.1 Té chikc file tudn tw (Sequential file )

Trong t6 chtc file tuan tu, cac ban ghi dugc sap xép tuan ty.

Gia su: Hién tai t¢p co 8 ban ghi. 1 khdi chira 3 ban ghi. Con tré tép trd dén ban
ghi dau tién.

Bgl |Bg2 |Bg3 | T ® Bg4 |Bg5 |Bg6| —T» Bg7 |Bg8 —» Nil

Thém ban ghi: lan theo con tro gién kiém tra khéi cudi cing (khdi 3) xem co du
bd nhd khong. Néu khong du thi phai cap thém khoi moi.

Xo6a ban ghi (c6 gia tri khoa =k):
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- Tim dén ban ghi d6

- Xoa:

- Xoba logic: chi danh diu x6a

- Xba vat Iy: X6a han ban ghi do

Tim kiém ban ghi (c6 gia tri khéa =k): Tim lan luot tir trén xubng dudi cho
dén khi gap khoa k.

Sira ddi gia tri thudc tinh:
- Tim dén thudc tinh can sira
- Ghi d¢ gia tri mdi 1én gid tri ci
7.4.3.2 T6 chitc file bim (Hashed File)
- Khai niém ham bam: M&i ban ghi déu co6 1 khoa 1a gia tri s6 (gia st 1a k)
- Ham bam H(k)=b. Trong do, b la s6 cum (ham bam s& tac dong l1én gia tri
khoéa va tra lai 1 s6 nguyén la s6 cum)

Nhu vay, tu tuong cua ham bam la phan chia tap hop cac ban ghi cua tép dur
liéu thanh cac cum (Buckets). Moi cum bao gdm mét hoic nhiéu khéi, mdi khéi chira
mdt sd lugng ¢ dinh céc ban ghi.

Mbi cum tng v6i mot dia chi bam duoc danh s6 tir 0..b-1. O mdi dau cua khoi
déu chtra con trd trd dén khoi tiép theo trong cum, khoi cudi cung trong cum chira con
tro rong.

Co6 mdt bang chi dan cum (bucket directory): chira k con trd, mdi con tré chira
dia chi khoi dau tién cua tung cum.

Vi du:

0 . _# . Null
1

T

/

B3

b1 . __L . . Null

B4 BS B6

Hinh 7.1. TO chic file bdm
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Thém ban ghi méi (vo6i gia tri khoa k):

~Tinh H(k): Néu H(k)=b thi b6 sung vao nhém b (Lan theo con tro, thém vao
nhu t6 chuc tuan tu).

Tim kiém ban ghi (v6i gia tri khoa k):

‘Tinh H(k): Néu H(k)=b thi b chinh 12 nhém chira ban ghi c6 khéa 1a k. Sau d6
tim ki€ém tuan tu trén nhom do.

Xo0a ban ghi (véi gia tri khoa k):

- Tim dén ban ghi c6 khoa k bang cach tinh H(k): Néu H(k)= b thi tim ban
ghi d6 trong nhom b.

- Xoa logic hoac xo6a vat 1y.

- Néu ban ghi 1a duy nhét trong khoi thi khi x6a ban ghi s& dong thoi giai
phong khoi khoi cum chira khoi.

Sira doi thudc tinh:
- Sira d6i thudc tinh khong phai 13 khoa: Ghi dé gia tri moi 1én gia
tri cil.
- Sira doi thudc tinh khoa: Xo6a ban ghi cii, thém ban ghi méi vao.
- Tinh H(K’).
= Néu h(k) =h(k’) > Ghi d¢ 1én

= Néu h(k) <> h(k’) 2 X6a ban ghi cii, thém ban ghi méi
Vao.

7.4.3.3 To chikc file chi sb
Mot kiéu t6 chire tép dit lidu truy nhap khoa rat thudng dung trong CSDL 14 tép

chi sb.
K1 : > K1
Bgl Bg2 Bg3
Ki : > Ki
Bgi Bg(i+1) Bg(i+2)
Kn > Kn
Bgn Bg(n+1) Bg(n+2)

Hinh 7.2. T8 chc file chi s6
Trong do:
K1: Gi trji khoa ctia ban ghi dau tién cua khéi thir nhat.

Tép chi dan c6 2 truong: khoa va con trd
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Tép chinh ¢ n khdi, trong khéi chira cac ban ghi.

M6t minh hoa vé tép chi $6:

DATAFILE
[PRIMARY
KEY FIELD)
NANME =2} BIRTHDATE JOB Shl AR SEX
Aamon, Ed
Abbolt, Diana
< Adarrs, John
Adams, Rebn
INDEX FILE n
f< kLD, Pl entiss) :
Bkars, Jan [ [ [
BLOCHK
BRCHER Blayandar Ed
FHRMARY Alired, Bob
KEY BLCCH =
WALUE POINTER =
Alln, Fam [ [ [
Aarn, B4 v
Ao, dohn &
&= Albn, Trey
o B / Andar Rafth
Ailan, Troy o
Andarson, Zach L Bcarmon, Aob |
Amobl, Mack |
Andaron, Zach
Angai, Jos
i
Achar Sus | | |
Amold, klack
Amok, SEwan
Whong, lamas -]
“Wright, Fam '\\ RIS, TimotTy I
Wong, James
Wood, Donald
Woods, Manny |
\Wnght, Pam
Wyatt Chares

Zimmsar, Byron

Hinh 7.3. Minh hoa tép chi s

Thém béan ghi (cé gia tri khoa k):

- Tim vi tri khéi can thém (H(k)=b).

- Néu khdi d6 con chd trong thi thém ban ghi vao theo dung thir tir sip
x€p va chu y thay doi khoa trong bang chi dan khoi néu c6 su thay

doi.

Xéa ban ghi (co6 gia tri khéa k):

- Qua trinh giéng nhu thém mot ban ghi. Tuy nhién, néu khi x6a tao ra

khéi rdng, khi d6 c6 thé x6a bo toan bo khoi.

- Tim kiém ban ghi (c6 gia tri khoa k): C6 thé tim kiém tuan ty hodc

nhi phan.
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Sira ddi thudc tinh:

- Thudc tinh khoa: Xo6a cii, thém moi.
- Thudc tinh khong khoa: Ghi de 1€n thudc tinh cii.

Bing so sanh cic cich to chike file khic nhau

Yéu t6 Céch t6 chuc file
Tuan tyu Chi so Bam
Khong gian luu trir | Khong 1ang phi Can nhiéu khong | Can nhiéu khong
gian hon vi phai luu | gian khi thém va
file chi so x6a ban ghi (phai
tinh H(k))
Truy nhdp tuan ty | Rat nhanh Trung binh Khong thuc té
theo khoa chinh
Truy nhip ngau | Khong thyc té Trung binh Rat nhanh
nhién theo khoa
chinh
Xba ban ghi Tao ra khoang | Néu khong gian | Rat dé dang
trong va co thé yéu | nh¢ dugc bo  tri
cau to chuc lai dong thi dé dang,
nhung yéu cau phai
bdo tri cac chi so.
Thém ban ghi Yeéu cau sap xep lai | Nt Nt
file sau khi thém
Stra ban ghi Yéu cau sap x€p lai Dé dang, nhung yéu | Rat dé dang
file sau khi stra cau phai bao tri cac
chi so
7.4.4 Vi du vé thiét ké file
Xeét Vi du sau: Co 2 ching tur
DON DAT HANG
S6 hoa don: xxxxxx
Nguoidathang: BOky tu....oovveiniiiiiin, )
Piachi: (SOKy tW..c.ooii e, )
Ngay dat: dd/mm/yyyy
S tt Tén Mo ta Pon vi S6
hang hang tinh lugng
Xx Char(15) Char(50) Char(10) XXXXX
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PHIEU GIAO HANG
S6 phiéu: xxxxxx
Tén khach hang: BOky tu........cooviiiiiii )
Piachi: (SOKytu. ..o )
Noi giao hang: (S0 Ky tw.....coviiiiiii e, )

Ngay giao: dd/mm/yyyy

Sé tt Tén hang DPon vi tinh Don gia S6 lugng Thanh tién

Xx Char(15) Char(10) Number Number Number

Sau qué trinh thiét ké logic ta dugc cac quan hé sau:
KHACH(Ma Khach, Ten kh, DiaChi_kh)
HANG(Ma hang, Ten hang, Mota_hang, Donvi)

DONGDON(So_Don, Ma Hang, So_luongD)
DONGPHIEUGIAO(So Phieu, MaHang, So luonggi, DonGia)

Khi tién hanh thiét ké vat ly, ta duoc cac file sau:

1. KHACH
Tén thugc tinh Kiéu dir liéu Kich c& Khuén dang
Ma_khach Ky tur 6 Chit hoa +sb
Ten kh Ky tur 30 Chit dau viét hoa
Diachi_kh Ky tu 30 Chir dau viét hoa

2. HANG
Tén thugc tinh Kiéu dir liéu Kich c& Khuén dang
Ma _hang Ky tu 6 Chit hoa+sd
Ten hang Ky tu 15 Chit dau viét hoa
Mota_hang Ky tu 30 Chir dau viét hoa
Don_vi Ky tu 10 Chir thuong

3. DONHANG
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Tén thudc tinh Kiéu dir liéu Kich ¢& Khuén dang
So_don Ky tu 6 Chit hoa +s6
Ma_khach Ky tu 15 Chit hoa +sd
Ngay don Ngay 8 Dd/mm/yy
4. DONGDON
Tén thugc tinh Kiéu dir liéu Kich c& Khuén dang
So..don Ky tu 6 Chit hoa +sb
Ma_hang Ky tu 6 Chit hoa +sd
So_luongd S6 7 S6 nguyén
5. PHIEUGIAO
Tén thugc tinh Kiéu dir liéu Kich c& Khuén dang
So_phieu Ky tu 6 Chir hoa +sb
Ma_khach Ky tu 6 Chit hoa +sb
Ngay giao Ngay 30 Dd/mm/yy
Noi_giao Ky tu 30
Tong tien Sb 9 S thue
6. DONGPHIEU
Tén thudc tinh Kiéu dir liéu Kich ¢& Khuén dang
So_phieu Ky tu 6 Chir hoa+ sb
Ma_hang Ky tu 6 Chit hoa + s6
Don_gia S6 6 S thyc
So_luonggi SH 7 S thyc
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