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1. Gi®i thiéu vé Co’ s& div liéu

Chuwong 1
TONG QUAN VE CO SO D LIEU

1. Gii thiéu vé Co s& dir liéu

a) Dir liéu (Data)
» Dir liéu la céc gia tri phan anh vé su vat, hién tuong trong thé gioi
khéch quan.
> Dit liéu la cAc gi4 trj thd, chwa c6 y nghia voi nguoi sir dung. C6 thé
1a mot tap hop cac gia tri ma khong biét dugc su lién hé giita ching
= Vidy: Nguyén Vin Nam, 845102, 14/10/02, 18
> Dit liéu c6 thé biéu dién dudi nhidu dang khac nhau (dm thanh, van
ban, hinh anh, v.v...)
» 2 loai dir liéu:
= Tinh: Tén, tudi, dia chi...
= Pong: Doanh thu, sb luong kho. ..
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b) Théng tin

» Thong tin la y nghia dugc rdt ra tir dit liéu thdng qua qua trinh
xir 1y (phan tich, téng hop, v.v..), phtl hop v6i muc dich cu thé
cua nguoi sir dung.

» Thong tin c¢6 thé gdm nhiéu gi tri dir liéu dwoc t6 chirc sao
cho né mang lai mét ¥ nghia cho mot dbi tuong cu thé, trong
mot ngir canh cu thé,

= Vi du véi dir liéu trén c6 théng tin nhu sau: Tha kho Nguyén
Vin Nam xuit mit hang ¢ danh muc 1a 845102 vao ngay 14/10/

02 véi sb luong 18.
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1. Gi&i thiéu vé Co sé dir liéu

c) QUA TRINH TAO RA THONG TIN

T QUA TRINH .
DU LIEU XUF LY THONG TIN

=Cac ki tw, sé * Phan loai = Tai liéu da xdr
lidu... = Sap xép ly
= Dir liéu tho = Téng hop = Théng tin cé
=Thdéng tin = Tinh toan dinh dang
khéng dinh dang =Chon Iwa = DL trong ngir
=D liéu chung canh
chung = Gia tri hiru
hinh
» Thong tin = D& liéu + X ly = Gia trj v6 hinh

> X0 Iy thong tin ~ X ly di liéu
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1. Gii thiéu vé Co s& dir liéu

Tai 530 cin phai
c6 m¢t CSDL?
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1. Gii thiéu vé Co s& dir liéu

1. Gi&i thiéu vé Co s& dir liéu

«H@é thong cac tap tin ¢é dién : Puoc & chic riéng &, phuc vu
mdt muc dich hay mot bd phan nao d6 cta doanh nghiép.

Nhuoc diém:
- Tinh phu thudc gitra chuong trinh va dir liéu .
- Luu trlr tring 1ap dir lidu
- Viée chia sé dit liu bi han ché
- Tén thoi gian xdy dung
- Chi phi cho bao tri chuong trinh 16n

Khoa CNTT — Pai hoc Sai Gon 7

d) Co’ sé dir liéu
+ Dinh nghia:
» Tap hop céc dir liéu co méi lien hé véi nhau.
> Biéu dién 1 phan thé gioi thue.
> Tap hop cé cau tric cdia nhirng di liéu lién quan.
> Puoc thiét ké, xay dung, lwu trir cho muc dich cu thé.
% Muc dich: Nhdm thod man nhu cau khai thac thdng tin cia
mot hay nhiéu ngudi str dung phuc vu cho nhiéu muc dich
khéc nhau.
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1. Gi&i thiéu vé Co sé dir liéu

1. Gi&i thiéu vé Co s& div liéu

%Tiéu chuén ctia mét CSDL:
» Tinh bao méat
» Tinh déc lap
» Tranh sw du thwra thong tin
» Co kha nang lwu trik, phuc héi khi gap sw cb
> Hiéu suét st dung tét, dm bao ché d6 wu tién khi truy nhap

di liéu.

Khoa CNTT - Pai hoc Sai Gon

1. Gii thiéu vé Co s& dir liéu

% Cac déi twong str dung CSDL:
> Nhitng ngwdi st dung khong chuyén vé linh vie tin hoc
> Céac chuyén vién tin hoc biét khai thac CSDL
> Nhitng ngudi quan tri CSDL: 1a ngudi td chirc CSDL, cép
quyén han khai thac div liéu va giai quyét cac tranh chép khi

gap s co
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2. Qua trinh phat trién cia CSDL

“ Vidu CSDL:

‘ SINHVIEN TENSV MASV NAMSINH
Hoang 1002013105 | 1995
Van 1002013303 | 1004
MONHOC TENMH MAHP TC
Co s& dir liéu 841107 4
HTTT DN 841048 3
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+Tiép can theo tap tin

Mbd hinh
Hé
Thén N
Quan
Ly
/ s
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2. Qua trinh phat trién cta CSDL

Tiép can theo tap tin
> M6i nguoi dung khac nhau sé lwu triy tap tin véi théng tin
theo nhu cau riéng.
> Dir liéu dé& bj trung I5p.
> D& bij thiéu nhat quan.
> Chia sé dir liéu rat kho khan.
> Truy xuét kho.

» Kho khoi phuc dir liéu khi c6 sy cd
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2. Qua trinh phat trién cta CSDL

“Uu diém:

> T&i thidu hoa dw thiva théng tin

> Tinh doc lap chwong trinh- trng dung

> Nang cao tinh nhat quan di liéu

> Nang cao tinh chia sé di liéu

> Nang cao chat lwong dir liéu

> Nang cao kha nang truy cap va tra lai di liéu

> Giadm chi phi bdo tri chwong trinh.
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2. Qua trinh phat trién cia CSDL

%Tiép can theo CSDL
M6 hinh

Ung dung 1 \

Hé
Quan

Ung dung 2 Tri

CSDL
Ung dung 3
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2. Qua trinh phat trién cia CSDL

«BDac tinh cta CSDL:

» Tinh tw mo ta

» Tinh déc lap gilra chwong trinh va di liéu
» Tinh triru twong di liéu

> Tinh nhat quan

» Cac cach nhin d liéu
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2. Qua trinh phat trién cta CSDL

2. Qua trinh phat trién cia CSDL

» Tinh tw mo6 ta

v'Hé CSDL khoéng chi chtra ban than CSDL ma con chira dinh
nghta day dd (mb ta) ctia CSDL

v Céc dinh nghia dwoc lwu trik trong catalog: Chira cac thong
tin vé& cAu trdc tap tin, kiu va dang thirc lwu trie cia méi
thanh phan di¥ liéu va nhitng rang buéc di liéu

v D liéu trong catalog goi la meta-data

Khoa CNTT - Pai hoc Sai Gon

2. Qua trinh phat trién cta CSDL

» Tinh triru twong div liéu

v HQT CSDL chi cung cip biéu dién v dit liéu & mic khai niém va
che déu nhiéu chi tiét v& cach thirc huu trir

v Sy triru tugng hoa gitip cho tinh doc 14p chuong trinh va dir liéu

v’ Su triru tuong héa duoc thé hién qua mo hinh dir liéu
» Tinh nhat quan

v Luu trit dit lidu thng nhét
* Tranh dugc tinh trang tring l4p thong tin

v C6 co ché didu khién truy xuét dit liéu hop 1y
= Tranh dugc viéc tranh chép dir liéu

= Bao dam dir li€u ludén diing tai moi thoi diém

Khoa CNTT — Pai hoc Sai Gon

» Tinh doc lap gitra chwong trinh va div liéu
Vi dinh nghia v& c4u tric CSDL dwoc lwu trik trong catalog
nén khi cé thay ddi nhd vé ciu tric ta it phai stva lai chwong trinh

Chuong trinh
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2. Qua trinh phat trién cia CSDL

»Cac cach nhin div liéu: H3 tro nhiéu cach nhin dit lidu
v Mot CSDL c6 nhiéu ngudi sir dung
v M&i ngudi doi hoi cach nhin (view) khac nhau vé CSDL
v/ Mot cach nhin 1a mot phﬁn ctia CSDL hodc céc dit liéu duoc din

xudt tir CSDL
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3. Hé quan tri CSDL 3. Hé quan tri CSDL

a) Khadi ni¢m h¢ QT CSDL: %Hé CSDL = CSDL + Hé quan tri CSDL + Nguwdi ding +

Phan ctng.
+ Hé QTCSDL Céc chuong trinh cho phép nguoi dung tao ra va 9

I triv dit lidu. Hé quan tri CSDL cung cip mot giao dién cho
‘ Giao dién trng dung/
truy van

phép ngudi dung dinh nghia, Xy dung, xt ly va chia s¢ CSDL

gilta nhitng ngudi dung khac nhau. Fcl:ésg-[ Xt ly truy van

% MObi hé QT CSDL dugc cai dat dya trén md hinh dit liéu cu thé ’Wét—‘
va hd tro tbi da cho ngudi ding thye hién cac thao tac trén do. di ligu

- VD : FOXPRO, ACCESS, ORACLE, SQL SERVER.... — —
DN CSDL CSDL
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3. Hé quan tri CSDL 3. Hé quan tri CSDL
b) Tinh ning cia h¢ QT CSDL: c) Kién tric ctia hé QT CSDL:
% Han ché sy tring lip cua dir lidu. | |

1 1

< > 1 1 1

¢ Co kha nang chia sé dir liéu. User1 View 1 ! !
5 . N . o . : CSDL ! CSDL
« Phan quyen, quan ly tai khoan dang nhap. User 2 View 2 — ml'rc. . TR
+ Dam bao cac rang budc gilra cac dir liéu. / k-tlal ! vg't

1 niem 1 Iy
< Kha ning sao luu, backup. Userk <— | Viewk : :

1 1
% Tao co ché dam bao an toan va bi méat cho DL trong qué trinh Mic ngoai ! Miic trung gian: Mitc vit Iy

1 1 *

thao tac Anh xa ngoai Anh xa trong
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3. Hé quan tri CSDL

> Mire Ngoai : 12 tap tit ca cac dit liéu ma ngudi sit dung cu thé
c6 thé nhin thay va dugc phép truy cap, la mirc ciia nguoi sir

dung va céac chuong trinh ing dung.

> Mike quan niém (mire trung gian) : giai quyét van d& luu trit

dit liéu loai gi, lwu trit bao nhiéu, mdi quan hé trong CSDL va I h an k yo u !

mdi quan hé gitra c4c loai dit liéu ndy nhu thé nao?

» Mikc trong (mirc vat ly): Bay la mic luu trit dir liéu. Muyc

dich ciia murc nay giai quyét van dé dit liéu la gi, dit liéu duoc

Ity trit nhu thé ndo va nhdm muc dich gi.
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CO' SO DU LIEU

Khai niém mo6 hinh di liéuk

QUua trinh thiét ké va cai dat co s& di liek

Mb hinh thyc thé két hop *

M& hinh di¥ liéu quan hé %

Cac khai niém v& khéa ~*

Chuyén dbi mé hinh thuc thé két hop sang mé hinh quax
hé

Khoa CNTT — Pai hoc Sai Gon 3

Chuwong 2

MO HINH D LIEU QUAN HE

1. Khai niéem mo hinh div liéu

%M hinh di liéu 1a tap cac khai niém d& mé ta cAu tric cla
CSDL va céac rang budc, cac quan hé trén CSDL dé.

L4 tap hop ki hiéu, quy tdc cho phép md ta di liéu, méi lién
hé trén di liéu, nglr nghia va cac rang budc

%C6 nhiéu loai md hinh di¥ liéu khac nhau: d&c trwng cho

tirng phwong phép tiép can di liéu

Khoa CNTT — Pai hoc Sai Gon 4



1.1. Cac mirc ctia mo hinh dir liéu 1.2. Cac loai m6 hinh dir liéu

% M6 hinh & mirc quan niém (mirc cao, ngiv nghia): cung cép **Mb hinh mtrc cao (Mrc khai niém)
khéi niém gén gii v&i nguoi ding. VD m6 hinh thuc thé két hop, > Mb hinh thyc thé két hop (Entity Relationship Model)
mo hinh ddi twong,... , > M6 hinh huéng déi tuong (Object Oriented Model)

% MO hinh & mirc cai dat (logic): cung cap cac khai niém nguoi M6 hinh cai dat
dung c6 thé hidu nhung khong qua khac véi div liéu duoc lwu > Mé hinh q.uan hé (Relational Data Model)

trén may tinh. M6 hinh nay khéng dé cap dén mot HQT CSDL cu .
» M6 hinh mang (Network Data Model)

» M6 hinh phan cap (Hierachical Data Model)
%M hinh mirc thap (mé hinh vat ly)

thé. Vi du: M6 hinh di¥ liéu quan hé.

% M6 hinh vat ly (mirc thap): dua ra khai niém, mé ta chi tiét vé
cach thire di¥ lieu dwoc lwu trén may tinh véi mét HQT CSDL cu
thé.
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1.3. M6t vai mé hinh dir liéu Mé hinh phan cép (Hierarchical data model)

“+Biéu dién: bang cay

% M0 hinh phan cép

% MO hinh mang » Quan hé cha/con

s M6 hinh quan hé » Moi nut c6 mét cha duy nhat
M6 hinh thuc thé - lién két » 1 CSDL = tép cac ciy
© Mo we e -lien ke ++Cac phép toan: GET, GET UNIQUE, GET NEXT, GET NEXT

R WITHIN PARENT, ...

Khoa CNTT — Bai hoc Sai Gon 7 Khoa CNTT — Dai hoc Sai Gon 8



M6 hinh phan cap (Hierarchical data model)

M6 hinh phan cap (Hierarchical data model)

LOPHOC mUc 1 GIAOVIEN

| sinvien | [monHoc| mee2 [ monHoC

KETQUA Muc 3

Khoa CNTT — Pai hoc Sai Gon 9

M6 hinh dir liéu mang

(Network data model
«<+Biéu dién: bang do thi c6 huwéng
+»Cac khai niém co ban
» Tép ban ghi (record)
v'Kiéu ban ghi (record type)
v Céc truedng (field)
» Méc noi (link)

v'Tén cliia méc néi

v'chi (owner) - thanh vién (member): theo hwéng clia méc
ndi
v'Kiéu mdc ndi: 1-1, 1-n, dé quy
» Cac phép toan
v'Duyét: FIND, FIND member, FIND owner, FIND NEXT

v'Thi tuc: GET
Khoa CNTT — Pgi hoc Sai Gon 11

“Uu diém
> Dé xay dung va thao tac
» Twong thich véi cac linh ve t6 chire phin cip (vd: t6 chirc nhin
sw trong cac don vi, ...)
» Ngon ngir thao tac don gian (duyét cay)
“*Nhuwoc diém
» Su l3p lai ctia cac ki€u ban ghi - dw thira dir liéu va dir liéu
khong nhit quan
> Han ché trong biéu dién ngit nghia ctia cAc méc ndi gitta cac ban

ghi (chi cho phép quan hé 1-n)

Khoa CNTT — Pai hoc Sai Gon 10

M6 hinh dir liéu mang

(Network data model

MONHOC

SINHVIEN

MONHOC_SAU

SINHVIEN_DIEM
- LOPHOC

MONHOC_TRUOJ
OPHOC_DIEM

DIEUKIEN
KETQUA

Khoa CNTT — Pgi hoc Sai Gon 12



Mé hinh dir liéu mang 1.4. Lworc d6 CSDL

(Network data model)

% Luoc dd CSDL (Database Schema): La cac m ta vé cu truc
va rang bugc trén CSDL

Uu diém

» Don gian

> C6 thé biéu dién cac ngit nghia da dang véi ki€u ban ghi va kiéu
SVien ‘ Ten | MaSV | Nam | Khoa ‘

méc noi
» Truy van thong qua phép duyét do thi (navigation) Mhoc ‘ TenMH | MaMH | TinChi | Khoa |
“*Nhuwoc diém

DKien MaMH | MaMH_Truoc

» S6 lwong cac con tro 1én

> Han ché trong biéu dién ngit nghia ctia cic méc néi giita cac ban KHoc = MakKH I MaMH I HocKy I Nam | GV |
hi
¢ KQua | MakH | MasV [ Diem

Khoa CNTT — Pgi hoc Sai Gon 13 Khoa CNTT — Pai hoc Sai Gon 14

1.4. Lwoc dd CSDL 2. Qua trinh thiét ké va cai dit CSDL

+% Thé hién CSDL (Database Instance)
> La dir lidu dugc luu trong CSDL tai mot thoi diém xéac dinh
» Déy la trang thai cia CSDL

[ Mhoc TenMH MaMH [ Tinchi [ Kkhoa | [ KQua | Masv | Makd [ Diem
Nhap mon tin hoc | COSCI310 | 4 oNTT 17 | 112 8 x
AP iz & Lwoc do HQT CSDL
Cautrucdulieu | COSC3320 | 4 oNTT 17 19 B \ATLI = /R thiét ke A > Q -
) 8 85 10 quan hé quan hé
Toan roi rac MATH2410 3 TOAN 8 92 9 d -
Co 5o du lieu cosc3380 | 3 oNTT 8 102 8
8 135 | 10
SVien | Ten | MaSV | Nam | Khoa DKien MaMH MaMH_Truoc
Son | 17 1 | o C0SC3380 | COSC3320
Bao | 8 2| oNT COSC3380 | MATH2410
C0OSC3320 | COSC3380

% Lugc dd CSDL rét it thay dbi, con thé hién CSDL thay dbi khi
CSDL duogc cép nhat *

Khoa CNTT — Bai hoc Sai Gon 15 Khoa CNTT — Dai hoc Sai Gon 16
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» i 2: THIET KE
. l PHANT|CH ..... N “Mirc quan niémr
Khao sat yé: e Y
M5 ta (rng dung %
Bée 2 .
= 9C 15 <. ]
Phuthz“s/O’lDBMs M hinh mikc quan nigm

.cDB"-Ms- ......... P

| o 3: THIET KE
[= Murc logic

Mb hinh di ligu vat Iy

Tin hoc hoa quan ly

3. M6 hinh thwc thé két hop

2. Qua trinh thiét ké va cai dat CSDL

Thé gioi
thuwe

l Phan tich yéu cau ‘ Céc yéu cau vé chirc nang

Céc yéu ciu vé div ligu — = =
’ Phan tich chirc nang

l Phén tich quan niém ‘

Cac dac ta chirc néng
Lwoc dé quan niém

— Doc 1ap
’ Thiet ke mirc logic HQT
— Phu thuéc
Lwoc dé logic Thiet ke HQT cu
_ chwong trinh (ng thé

[ Thiét ké mirc vatly | dung

v

Lwoc db trong ’ Chwong trinh rng dung *

Khoa CNTT — Pai hoc Sai Gon 18

3.1. Thwe thé

< Dac diem:

% M6 hinh thwc thé két hop (Entity Relationship
Diagram)

» Duing dé thiét k& CSDL & mirc quan niém
> Biéu dién trivu twong clu tric cia CSDL (m6 hinh
héa thé gi&i thuc)
» ERD bao gbém:
« Tap thwc thé (Entity sets) / Thuc thé (Entity)
» Thudc tinh (Attributes)
+ Méi quan hé (Relationship)

Khoa CNTT — Pgi hoc Sai Gon 19

% Dién ta céc dbi twong trong thuc té
«» C6 tén goi riéng
% C6 danh sach thudc tinh mé ta dac trung cla thuc thé

% C6 khoa thuc thé
% Vi du: 'ng dung quan ly sinh vién
18V > 1thucthé
% 116p > 1 thuc thé
>Tap thuc thé Entity set la tap hop céc thwe thé c6 tinh chét giéng

nhau.

< Ki hiéu: , tén: danh tr hodc cum danh tir

Khoa CNTT — Pgi hoc Sai Gon 20



3.1. Thue thé

3.2. Thuéc tinh

% Vidu “Quan ly dé an cong ty”
» Mot nhan vién 1a mot thye thé

> Tap hop cac nhan vién la tap thyc thé

> Mot dé& an 1a mot thuc thé

> Tap hop cac dé an la tap thuc thé

> M6t phong ban 1& mét thuc thé
> Tap hop céc phong ban I tap thuyc thé

Khoa CNTT — Pai hoc Sai Gon 21

3.2. Thudc tinh

++Cac loai thudc tinh:
> Thuoc tinh don tri: chi nhan 1 gia tri don d6i véi 1 thue thé cu thé.
> Thudc tinh da tri: nhan nhiéu gia trj don ddi véi 1 thyc thé cu thé.
> Thudc tinh két hop: 1a thudc tinh gdm nhiéu thanh phan nhé hon.
> Thudc tinh suy dién: 1a thudc tinh ma gia tri ciia n6é dwoc tinh toan tw

gia tri cia céc thudc tinh khac.

SINH VIEN

Khoa CNTT — Pgi hoc Sai Gon 23

s Kihigu: D — oAl

< Dac diém:
> Dién t& cAc thudc tinh thanh phan cla thuc thé hay méi két
hop
» Cac thdng tin mé& réng - thudc tinh
» Thudc tinh la nhitng gia tri nguyén s6: Kiéu chubi, kiéu sb
nguyén,

» Tén thu

Khoa CNTT — Pai hoc Sai Gon 22

3.2. Thudc tinh

» Thudc tinh don tri: Vd: Ho tén, ngay sinh...
» Thudc tinh da tri. VD: sb dién thoai, dia chi...

» Thudc tinh suy dién: gia tri dwgc tinh toan tir thudc tinh khac.
Vd: tudi

Khoa CNTT — Pgi hoc Sai Gon 24



3.3. Thudc tinh khéa 3.3. Thudc tinh khéa

- Khoéa chinh
% Céc thuc thé trong tap thwc thé cin phan biét
“%Khda K cta tap thyc thé E 1a 1 hay nhiéu thudc tinh:
« L4y ra 2 thyc thé el, e2 bét ki trong E

+ el, e2 khong thé c6 céc gia tri gibng nhau tai cac
thudc tinh trong K
“Chay:
« M&i tap thuc thé phai c6 1 khoa

+ 1 khoa c6 thé c6 1 hay nhiéu thudc tinh

Khoa CNTT — Pgi hoc Sai Gon 25 Khoa CNTT — Pai hoc Sai Gon 26

3.4. Méi két hop 3.4. Mé6i két hop
% Ki hidu: <R> Vi du:

% D&c diém: > 1 NV (lam viéc) & 1 phong ban nao dé
> Dién ta méi lién két gitra it nhat 2 thwe thé khac nhau ona ban ¢é 1 NV (14 trwédna phona)
« Quan hé gitra 2 thuc thé > két hop nhi phan

+ Quan hé nhiéu thwc thé > két hop da phan
» Co tén goi riéng
> Sb ngdi thude mébi két hop: 2 ngdi / n ngdi
C

> C6 thuéc tinh riéng ctia méi két hop

Khoa CNTT — Pai hoc Sai Gon 27 Khoa CNTT — Dai hoc Sai Gon 28



3.5. Ban s6 cac méi két hop

3.5. Ban s6 cac moéi két hop

- (min, max) ‘@ (min, max) -

+ (min, max) chi dinh méi thuc thé e thudc tap cac thwc thé E
tham gia it nhat va nhiéu nhat vao thé hién ctia R
« Giai thich
— (0,1): khéng hoac mét
— (1,1): duy nhat mot
— (0,n): khong hodc nhiéu
— (1,n): mét hodc nhiéu

Khoa CNTT — Pai hoc Sai Gon 29

Méi két hop 1 -1

»>M0i ca thé cla thwc thé A c6 lién két véi 0 hay 1 c4 thé trong
thuc thé B va nguoc lai.
>R: tén clia quan hé gitra hai ca thé trong 2 thyc thé A va B.

1 1
A B A R B

X,1 Y,1
»VD: Sinh vién c6 thé c6 (0,1) tai khoan. Tai khoan thudc veé (1,1)
sinh vién.

0,1 1,1

Khoa CNTT — Pgi hoc Sai Gon 31

+Phan loai:
> Mot — mét (1 — 1)

> Mét — nhiéu (1 — n) hay Nhiéu — mét (n — 1)

> Nhiéu — nhiéu (n — n)

Khoa CNTT — Pai hoc Sai Gon 30

1 1
Poc gia Sach
Poc gia Sach
1,1 0,1
2 1 1
Trudng N
phong Phong
Trudéng ‘Lé’mh N
phong o1 e o1 Phong




Méi két hop 1 —n

>Mbi ca thé cla thuwc thé A c6 lién két véi 0 hay n ca thé trong thuc thé B.
Tuy nhién, 1 thyc thé trong B chi kéthop dwoc véi 1 thue thé trong A

A}———{&]
A8

11 1,n

>Vi du: M6t sinh vién cé thé thudc vé (1,1) khoa. Mét khoa c6 thé c6 (0,n)
sinh vién.
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Méi két hop n —n

1 n
Khach hang Hoa don
Khach hang Hoa don
o,n 1,1
1 n
Phong Nhan vién
Phong Nhan vién
1,n 0,1

Méi két hop vong

»>M0i ca thé cla thwc thé A c6 lién két véi 0 hay n ca thé trong
thuc thé B va nguoc lai.

n n

A B

A R B
xX,n Y,n
»VD: Mét sinh vién c6 thé hoc (0,n) mén hoc. Mot mon hoc cé thé
dwgc hoc bai (0,n) sinh vién.

o,n o,n
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>Mbt loai thuwc thé c6 thé tham gia nhiéu 14n vao mét quan hé
v&i nhiéu vai trd khac nhau

»>VD:

A R

La nguoi quan ly
NhanVien on

0,1 Duoc quan ly b&i

Khoa CNTT — Pgi hoc Sai Gon 36



3.6. Thwc Thé Yéu

%L thuc thé ma khda cé duoc tir nhitng thudc tinh cia tap thuc
thé khéc

% Thyc thé yéu (weak entity set) phai tham gia vao mdi quan hé
ma trong d6 c6 mét tap thuce thé chinh wy

Tén thwe thé @

(11)

THAN_NHAN
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3.7. Lwoc d6 ER 3.7. Lwoec d6 ER

La db thi bidu dién cac tap thwe thé, thudc tinh va médi quan
hé
< Dinh — - i . m Entity Relation Diagram
% Canh 1a dwong néi gitva: | TeN tap thuc the Tap thyc the
' Thuéc tinh Thu'c thé (Entity) @ Attribute (Thudc tinh)
» M0Gi quan hé - thudc tink

> Thuc thé - méi quan hg <_1&n quan he Quan hé Relationshi . -
' q s (mdi quan h%) proved @ Attribute (Thudc tinh)
Primary Key (Thudc tinh khoa)

Khoa CNTT — Pai hoc Sai Gon 39 Khoa CNTT — Dai hoc Sai Gon 40

» Thuc thé - thudc tinh

o



3.7. Lwoc d6 ER

% Chon Ia thwc thé khi cé thé xac dinh
mot sé dac trwng co ban nhw cac
thudc tinh, mdi két hop, tdng quét

hoda hay chuyén biét hoa

% Chon la thudc tinh khi di twong c6
cAu trGc nguyén t6 don gidn va

khoéng c6 cac dac trweng khac

Cac bwéc tao ERD

% X&c dinh thye thé, thudc tinh

% Xac dinh méi két hop, thudc tinh

% Xac dinh ban sb

% V& md hinh bang mot s céng cu nhw
» MS Visio

» PowerDesigner
» Case Studio

Bia chi
A ¢ Dién thoai
Ténhdng | #  poanhsé
LU ]
HANGSX

XEHOI

‘ .
Sb xe Mau séc

Khoa CNTT — Pai hoc Sai Gon
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43

3.7. Lwoc d6 ER

%C0 nhiéu cach vé ERD khac nhau

iz P X Min-Max [ 150
N ot (118
Person ——Birthplace »—— Location 1) Bornin
\ S Persen f——————————— | gcation
N Birthplace of (0,
s L |
IDEF1X — —— UML << Relationship =
Bornin >
P = | <smrss |O-N < Birthplace of | <<miys»
Person 1 Location
Bachman
P Born in Locat
erson el | pcation 1
Birthplace of Artist Song
Performs
Martin f IE |
[ 's Foot: 1
roms Fet Bornin Twio related entities shown using Crow’s Foot notation &1
Person o——————————H Location
Birthplace of
Khoa CNTT — Pai hoc Sai Gon 42
s 2
CAcctiame > Gl > il D (_Precipaton >
CLasSgnedon > CCmntoin. ), el D Clanies D v Payersin__
S>> . 2
Account \lhy Character —<_Contains Region
o
¥ &
(el -~ S
~ Clemitems >
1DNum s 5
S em n E
Ranlnto s |F Iskype Item
ol >
i leliee D
Comtise > [*
i >
T e
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customers orders
Model: Customer Model: Order
s mary cnters
id [ integer <_|_ id integer
name | sting customer_id integer
order_date datetime:
physicians
appointments
= sappoiniments
id ] integer -t Model: Appointment
belangs_to :physicin
name ] string belongs_to ‘patient
id integer
physician_id integer
patiems patient_id integer
appointment_date | datetime
an
= sappoiniments
id ] integer :
name ] string

ERD - Bang

% Mbi quan hé mét nhiéu:

->Khéa B thanh khéa ngoai A

v ] [ ]~ ]
[[cauth | <> poibeng| [ Cautha |——={Pdibong]

Khoa CNTT — Pgi hoc Sai Gon 47

ERD - Bang

% Day la bwéc chuyén ddi tir giai doan phan tich sang giai doan
thiét ké
% Chuyén déi ERD thanh M6 hinh vat Iy = BANG (lwu trir va quan ly
b&i DBMS trong céc thiét bj lwu trir)
% Quy tac
> Thyc thé > Bang
> Mbi két hop - bang hodc khong la bang tuy theo ban sé
v'1—n: chuyén thanh cha — con véi rang budc khoa ngoai
v'm —n: chuyén thanh thuc thé
» Rang budc khoé chinh, rang buéc khoa ngoai
> Qui tac vé& cac dwdng tham chiéu gitra cac quan hé

Khoa CNTT — Pai hoc Sai Gon 46

ERD - Bang

% Mbi quan hé nhiéu nhiéu:

Cc
R e I o e

->Phéat sinh thém bang C.

+ Cach1: Céach 2:

A C B A C B
Khéa A Khéa A Khéa B Khoéa A Khoa C Khéa B
a, Khéa B b, a, Khéa A b,

a, c, b, a, Khoa B b,

a3 a3 c1

Khoa CNTT — Pgi hoc Sai Gon 48
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ERD - Bang

Py ~
[Bocgia | 20— hibi- 00 Msaeh P < huse >— 2" Nxe
~muren ~

1.1

M hinh thyc thé két hop (ERD) =)

0,n

[ Tacgia

Mb hinh vat Iy (PDM) l

Boc gia |<—| Phiéu mugn }—»-{ Sach l—» NXB |

Khoa CNTT — Pai hoc Sai Gon 49

4. M6 hinh div liéu quan hé RDM

(RELATIONAL DATA MODEL)

*»Puoc dé xuét bdi Dr. E F Codd ndm 1970.
“A  Relation Model for Large Shared Data Banks”,
Communications of ACM, 6/1970
% Cung cap cau tric di¥ liéu don gian, ddng bod
Khai niém “Quan hé”
<Né&n tang ly thuyét virng chac:
Ly thuyét tap hop
% La co s& clia hiu hét DBMS thuwong mai
Oracle, DB2, SQL Server, ...
Céac HQT CSDL manh hién nay nhue MS SQL, Oracle... déu dwoc cai
dat dwa trén ly thuyét cia mé hinh DLQH

Khoa CNTT — Pgi hoc Sai Gon 51

ERD - Bang

% Mbi quan hé mét mot:
LA PO s ] A e B ]

->Khéa B thanh khéa ngoai A, va ngwoc lai
hoac c6 thé gom chung

A B A B
Khoa A Khéa B -
— — Khéa A 5
Khéa B Khéa A — Khoa B
a, b, 4 b,
ay b, a, b,
b, a,
b. a
* 2 2

Khoa CNTT — Pai hoc Sai Gon 50

4.1. Cac khai niém cia mo6 hinh quan hé

a) Quan hé (Relation)
b) Thudc tinh (Attribute)
¢) Lwoc dd (Schema)
d) B (Tuple)

e) Mién gia tri (Domain)

Khoa CNTT — Pgi hoc Sai Gon 52
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4.1. Cac khai niém caa mé hinh quan hé

Céc thong tin lwu trir trong CSDL dwoc té chive thanh bang
(table) goi la quan hé

1 cét la 1 thudc tinh ciia nhan

vién
TENNV HONV " |Ns DIACHI ‘ GT ‘ LUONG PHG
Tung Nguyen 12/08/1955 | 638 NVC Q5 Nam 40000 5
Hang Bui 07/19/1968 | 332 NTH Q1 Nu 25000 4
Nhu Le 06/20/1951 | 291 HVH QPN | Nu 43000 4
,Hung Nguyen 09/15/1962 | Ba Ria VT Nam 38000 5

1 déng la 1 nhan
vién Tén quan hé la NHANVIEN

Khoa CNTT — Pai hoc Sai Gon 53

4.1. Cac khai niem ciia mo hinh quan hé

b) Thudc tinh:
< Tén céc cdt clia quan hé
% M0 ta& y nghtia cho cac gia trj tai cot do

Thudc tinh

Tt T

4

-7 - - -
TENN! HONV ‘ NS ‘ DIACHI ‘ GT LUONG PHG
Tung Nguyen 12/08/1955 | 638 NVC Q5 Nam 40000 5
Hang Bui 07/19/1968 | 332 NTH Q1 Nu 25000 4
Nhu Le 06/20/1951 | 291 HVH QPN | Nu 43000 4
Hung Nguyen 09/15/1962 | Ba Ria VT Nam 38000 5

% T4t ca cac di¥ lidu trong cung 1 médt cdt déu co6 ding kiéu
dir liéu

Khoa CNTT — Pgi hoc Sai Gon 55

4.1. Cac khai niéem caa mé hinh quan hé

a) Quan hé:
% Quan hé r gébm:
» Tén
» Tap hop cac cot
+ Cbdinh
* Puoc dattén
« C6 kidu di¥ lieu
» Tap hop cac dong
« Thay ddi theo thoi gian
+ Sw thay dbi phu thudc vao ngudi ste dung
% MGi dong ~ Mot thue thé (déi twong & thé gidi thic)

% Quan hé ~ Tap céac thyc thé

Khoa CNTT — Pai hoc Sai Gon 54

4.1. Cac khai niém cia mo hinh quan hé

c) Lwoc dé quan hé

R(A,, A, Ag...., A,)
“ Tén cda quan hé: R
“ Tén cla tap thudc tinh: A, A,, Ag,...., A,
Lugc d6 quan hé

‘i
NHANVIEN(MANV, TENNV, HONV, NS, DIACHI, GT, LUONG, PHG)

La tap hop

Khoa CNTT — Pgi hoc Sai Gon 56
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4.1. Cac khai niém ctia mé6 hinh quan hé 4.1. Cac khai niém ctia mé hinh quan hé

\ X s \ d) BS (Tuple)
Lwoc d6 CSDL: Gom nhiéu lwgrec do quan hé ) .
< La cac dong cla quan hé (trlr dong tiéu dé - tén clia cac

Lugc d6 CSDL thudc tinh)
% Thé hién di¥ liéu cu thé ctia céc thudc tinh trong quan hé

X
NHANVIEN(MANV, TENNV, HONV, NS, DIACHI, GT, LUONG, PHG)
PHONGBAN(MAPHG, TENPHG, TRPHG, NG_NHANCHUC) <Tung, Nguyen, 12/08/1955, 638 NVC, Q5, Nam, 40000, 5>
DIADIEM_PHG(MAPHG, DIADIEM) o
THANNHAN(MA_NVIEN, TENTN, GT, NS, QUANHE)
DEAN(TENDA, MADA, DDIEM_DA, PHONG)

[ Dir lidu cu thé
cua thuéc tinh

Khoa CNTT — Pgi hoc Sai Gon 57 Khoa CNTT — Pai hoc Sai Gon 58

e) Mi&n gia tri: S «Lwoc dd quan hé: ciu tric
&n t& gén liBn véi mét thubc ti s .
La tap cyac gia tri nguyén to gan lien v&i mot thude tinh «Quan hé: thanh phan di liéu

— Kiéu di liéu co s&

+ Chusi ky tw (string) *Thudc tinh clia mot quan hé khoéng thé 1a thudc tinh
- S6 finteger) két hO’p hay da trl

St “Mb hinh dir liéu quan h thé hién CSDL bang tap
. Danh séch (ist) hgp cac quan hé.

+ Mang (array) Khoéng dugc chap nhan
+ Ban ghi (record)
Vidu

— TENNV: string
— LUONG: integer

Khoa CNTT — Pai hoc Sai Gon 59 Khoa CNTT — Dai hoc Sai Gon 60



Tinh chat cta quan hé

Cac bd trong mot quan hé 1a duy nhét.
Khéng quan tam dén thir tw cac bd trong quan hé.

HONV TENNV NGSINH DCHI ‘ PHAI ‘ LUONG PHONG
Nguyen Tung 12/08/1955 | 638 NVC Q5 Nam 40000 5
Bui Hang 07/19/1968 | 332 NTH Q1 Nu 25000 4

bf) Le Nhu 06/20/1951 | 291 HVH QPN | Nu 43000 4
Nguyen Hung 09/15/1962 | null Nam 38000 5

Khoa CNTT — Pai hoc Sai Gon 61

4.1. Pinh nghia theo toan hoc:
Lwoc do quan hé

R(A1:D1, A2:D2, ..., An:Dn)
l& mot lwge dd quan hé:
v R la tén lwoc db quan hé
v 'Al, A2, ..., An la cac thudc tinh
v' D1, D2, ..., Dn la cAc mién gia tri twong (rng
Bac cla lwoc dd quan hé (Bac cla quan hé) 1a s lwong thudc
tinh trong lwoc dd

Khoa CNTT — Pgi hoc Sai Gon 63

Tinh chat cta quan hé

Th ty céc gia tri trong bé phai twong rng v&i the ty liét ké
cac thudc tinh cia quan hé.

B6 <Nguyen, Tung, 12/08/1955, 638 NVC Q5, Nam, 40000, 5>
khac

B6 <Nguyen, Tung, 12/08/1955, 638 NVC Q5, 40000, Nam, 5>

Mét thudc tinh c6 thé mang gia tri réng (null).

Khoa CNTT — Pai hoc Sai Gon 62

4.1. Binh nghia theo toan hoc:

Lwoc do quan hé

NHANVIEN(MANV:integer, TENNV:string, HONV:string,NGSINH
:date, DCHl:string, GT:string, LUONG:integer, DONVI:integer)
> Lwoc db quan hé NHANVIEN
> Bac cla lwoc db 1a bac 8
> MANV 1a mét thude tinh c6 mién gia tri 1a s& nguyén

> TENNV la mét thuédc tinh c6 mién gia tri 1a chudi ky tw

Khoa CNTT — Pgi hoc Sai Gon 64
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4.2. Binh nghia theo toan hoc: Quan hé

»>M6t quan hé r cla lwoc dd quan hé R(AL, A2, ..., An), ky hiéu r(R),
la mot tap cac bd r ={t1, t2, ..., tk}

»>Trong d6 méi ti 14 1 danh séach c6 thi tw cla n gia tri ti=<vy, v,, ...,
v,>

>M&i v; 1a mét phan tir clia mién gia tri DOM(A)) hogc gia tri réng

> Gié tri thir i cla bo t (gia tri twong tng vai thude tinh A, ky hiéu

t{A] hodc t.A,

TENNV HONV NGSINH DCHI PHAI LUONG PHG
%, Tung Nguyen 12/08/1955 | 638 NVC Q5 Nam 40000 5
%, Hang Bui 07/19/1968 | 332 NTH Q1 Nu 25000 4
i, Nhu Le \ 06/20/1951 | 291 HVH QPN Nu 43000 4
4, Hung Nguyen 09/15/1962 | null Nam 38000 5

Khoa CNTT — Pai hoc Sai Gon 65

5. Cac khai niém vé khoa

a) Siéu khoa (Super key)

b) Khoa

c) Khoa chinh (Primary key)
d) Tham chiéu

e) Khoa ngoai (Foreign key)

Khoa CNTT — Pgi hoc Sai Gon 67

4.2. Binh nghia theo toan hoc: Quan hé

#Luoc dd quan hé R bac n: R(A,, A,, ..., A,)

“Tap thudc tinh clia R: R+={A, A, ,... , A.}

“Quan hé (thé hién quan hé): R, S, P, Q

Bo:t, u, v

<Mién gia tri cGia thudc tinh A: DOM(A) hay MGT(A)
«+Gia tri tai thudc tinh A clia b thi t: t.A hay t[A]

Khoa CNTT — Pai hoc Sai Gon 66

%Khoéng ton tai 2 bd bat ky co gia tri gibng nhau hoan toan
trén S

“Siéu khéa (Super Key)
> Goi Sy 1a mot tap con khac réng cac thudc tinh clia R
» S la siéu khéa khi
Vr, V1,82 er, t1£t2 = t1[SK] # t2[SK]

> Siéu khoa |a tap céc thudc tinh dung dé xac dinh tinh
duy nhét ctia mdi bd trong quan hé
> Moi lvgc dd quan hé co tbi thidu mot siéu khoa

Khoa CNTT — Pgi hoc Sai Gon 68
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a. Siéu khoa b. Khéa

+Binh nghia

Vi du:
> K c{AL, A2, ...An}
MAKHOA la khéa quan hé KHOA > K Ia khéa clia R néu thda ddng thoi 2 didu kién
MAKHOA, TENKHOA Ia siéu khéa " KlamotsieukhéaciaR
.V K cK, K#K, K khdng phai la siéu khoa ctia R
{MAKHOA, TENKHOA} khéng Ia khéa vi khi bd TENKHOA <Nhan xét

i MAKHOA van tha didu kién 14 siéu khoa > Khoa la siéu khéa nhé nhat (it thudc tinh nhat).
: > Gia tri ctia khoa dung dé phan biét cac bo trong quan hé.
> Khoa la thanh phan ciia lwgc dd quan hé, khong phu thudc vao quan
hér.
> Khoa c6 thé c6 nhiéu thudc tinh
> Luoc dd quan hé cé thé cé nhiéu khoa, goi 1a khéa ¢rng vién.

Khoa CNTT — Pgi hoc Sai Gon 69 Khoa CNTT — Pai hoc Sai Gon 70

c. Khoéa chinh c. Khoéa chinh

“Trong cac khoéa wng vién, chon ra khéa cé it “#Xét quan he
NHANVIEN(MANV, HONV, TENNV, NS, DCHI, GT, LUONG, PHG)

thudc tinh nhat lam khoéa chinh. > Cé 2 khéa

“Gia tri cac thudc tinh cia khoa chinh phai khac * MANV
*« HONV, TENNV, NS
null. > Khi cai dat quan hé thanh bang (table)
+Ky hiéu: Gach dw¢i thudc tinh khoa chinh. « Chon 1 khoa lam co s& dé nhan biét cac bo
— Khoa co it thudc tinh hon
» Khéa dwoc chon goi la khda chinh: (PK - primary key)

NHANVIEN(MANV, HONV, TENNV, NS, DCHI, GT, LUONG, PHG)
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c. Khéa chinh

Xét quan hér:

Khoéa

Khéa Chinh

Siéu khéa 1

MASV_ ] HOTEN

10001111 Tran Thanh 01/05/1990 Qo1
12345678 Thu Huyén 23/12/1989 Q10
88866611 Nguyén Tung 12/07/1990 Qo7
10002222 Trén Thanh 05/04/1989 Qo1

CMND

024555886
024000555
024678678
024123456

Khoa CNTT — Pai hoc Sai Gon 73

e. Khéa ngoai

$Xét2lugcddRvas
> Goi FK 1a tap thudc tinh khac réng ciia R
» FK la khoa ngoai (Foreign Key) cua R khi
+ Céc thuéc tinh trong FK phai cé cuing mién gia tri v&i cac thudc
tinh khéa chinh cua S
+ Gia tri tai FK cia mot b t,eR
— Hoac bang gia trj tai khoa chinh ciia mot bd t2eS
— Hoac béng gia tri réng

o\ , .
“Vidu Quan hé tham chiéu

NHANVIEN(MANV, TENNV, HONV, NS, DCHI, GT, LUONG, PHG)
PHONGBAN(TENPHG, MAPHG)

Quan hé b

tham cl

Khoa CNTT — Pgi hoc Sai Gon 75

d. Tham chiéu

Mbt bd trong quan hé R, tai thudc tinh A néu nhan mot gia
tri tr mot thudce tinh B clia quan hé S, ta goi R tham chiéu S
%B0o dwoc tham chiéu phai ton tai truéc

TENPHG MAPHG

s Nghien cuu |5 \
Dieu hanh 4
Quan ly 1

Khoa CNTT — Dai hoc Sai Gon 74

e. Khéa ngoai

% Trong mét lwoc d6 quan hé, mot thudc tinh vira c6 thé

tham gia vao khoa chinh, vira tham gia vao khoa ngoai
<Khoa ngoai co thé tham chiéu dén khéa chinh trén cling
1 lwge d6 quan hé. VD: ?

% C6 thé c6 nhiéu khda ngoai tham chiéu dén cung mot
khéa chinh. VD: ??

<Rang budc tham chiéu = Rang budc khéa ngoai

Khoa CNTT — Pgi hoc Sai Gon 76
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NHANVIEN
|HOXV ‘TENLOT| TENNV .\-La_ﬁ-*‘ NS |DCHI‘ GT |LUO.\'G‘ .\m,NQL‘PHG‘

PHONGBAN
| TENPHG] MAPHG| TRPHG| NG NHANCHUC |

DIADIEM_PH
MAPHG [ DIADIEM

DEAN
TENDA| MADA |DDIEI\-LDA ‘PHDNG

PHANCONG

MA NVIEN| SODA | THOIGIAN

THANNHAN

MA NVIEN] TENTN‘ NS ‘ GT | QUANHE

6. Chuyén déi ERD sang RDM

(1,1) (1,1)
PHONGBAN(TENPHG, MAPHG)
NHANVIEN(MANV, HONV, TENNV, NS, DCHI, GT, LUONG)

Khoa CNTT — Pgi hoc Sai Gon 19

6. Chuyén déi ERD sang RDM

6.1. Tap thwe thé: Cac tap thwc thé E (trir tap thuc
thé yéu) chuyén thanh cac quan hé R c6 cung tén va
tap thudc tinh

% LAy khoa cuia E tao thanh khéa chinh ciia R

>Néu khoa lién quan thudc tinh két hop thi lay
cac thudc tinh don cda thudc tinh két hop dé

lam khoa.

Khoa CNTT — Pai hoc Sai Gon 78

6. Chuyén déi ERD sang RDM

6.2. Méi quan hé
a) Mot-Mot
» Hodc thém vao quan hé nay thuéc tinh khéa ctia quan hé
kia
» Hodc thém thudéc tinh khéa vao cé 2 quan hé

m.

PHONGBAN(MAPHG, TENPHG, MANV, NG_NHANCHUC)

Khoa CNTT — Pgi hoc Sai Gon 80
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6. Chuyén déi ERD sang RDM

b) Mét-Nhiéu
»Thém vao quan - hé bén ( -, 1) thudc tinh khéa
ciaquan-hébén(-,n)

NHANVIEN(MANV, TENNV, HONV, NS, DCHI, GT, LUONG, MAPHG)

Khoa CNTT — Pai hoc Sai Gon 81

6. Chuyén déi ERD sang RDM

6.3. Thwc thé yéu
> Chuyén thanh mét quan hé
+ C6 cung tén véi thuc thé yéu

* Thém vao thugc tinh khéa clia quan hé lién quan

Khoa CNTT — Pgi hoc Sai Gon 83

6. Chuyén déi ERD sang RDM

c) Nhiéu-Nhiéu
» Tao mot quan hé méi co
+ Tén quan hé 1a tén ctia mbi quan hé
* Thudc tinh la nhitng thudc tinh khéa cla céac tap
thwe thé lién quan

PHANCONG(MANYV, MADA, THOIGIAN)

Khoa CNTT — Pai hoc Sai Gon 82

6. Chuyén déi ERD sang RDM

6.4. Thudc tinh da tri
< Vg’yi thuéc tinh da tri A cla tap thuyc thé E, tao ra mét lwoc
do quan hé méi E_A vai thudce tinh gom:
> Khéa chinh cua tap thuc thé E.
» Thudc tinh da tri dé.

2 thudc tinh d6 ciing chinh la khéa chinh cta lwgc dd quan
hé mai.

NHANVIEN (MANYV,....)
NHANVIEN_DCHI (MANV, DCHI)

Khoa CNTT — Pgi hoc Sai Gon 84
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6. Chuyén déi ERD sang RDM

6.5. Lién két da ngdi (n>2)
<»Chuyén thanh mot quan hé
» CO cung tén v&i tén mai lién két da ngoi
« Khoa chinh la t& hop cac khoa cla tap cac thye thé

tham gia lién ket @ @

DEAN(MADA, ...)

THIETBI

THIETBI(MATSB,...)

=

NHACUNGCAP(MANCGC,...)

CUNGCAP(MANCC, MATB, MADA, SOLUONG)

Khoa CNTT — Pai hoc Sai Gon 85
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0,1) 0,N)

y

ERD
—Loai thwc thé
—Quan hé 1:1, 1:N
—Quan hé N:M
—Quan hé da ngoi
—Thubc tinh
—Thudc tinh phtrc hop
—Thudc tinh da tri
—Tap cac gia tri
—Thudc tinh khoa

. Chuyén d6i ERD sang RDM

RDM
—Quan hé thuc thé
—Khéa ngoai
—Quan hé véi 2 khéa ngoai
—Quan hé v&i n khda ngoai
—Thuéc tinh
—Tap cac thudc tinh don
—Quan hé véi khba ngoai
—Mién gié tri
—Khéa chinh (khéa dy tuyén)

Khoa CNTT - Dai hoc Sai Gon g6

Thank you!
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CO' SO DU LIEU

N6i dung chi tiét

Gioi thiéu

Pai sb6 quan hé

Phép toan tap hop

Phép chon

Phép chiéu

Phép tich Cartesian (Cartesian Product)
Phép két

Phép chia

. Cac phép toan khac

10.Cac thao tac cap nhat trén quan hé

© O NOUAWNE

Khoa CNTT — Pai hoc Sai Gon 3

Chuwong 3

PAI SO QUAN HE

1. Gi&i thiéu

Xét mot sb x ly trén quan hé NHANVIEN
* Thém mé&i mét nhan vién
+ Chuyén nhan vién c6 tén |a “Tung” sang phong s 1
+ Cho biét ho tén va ngay sinh cac nhan vién co lwong
trén 20000
Tung Nguyen 12/08/1955
Hang Bui 07/19/1968 Khoa CNTT — Pai hoc Sai Gon 4




N&i dung chi tiét

C6 2 loai xtr ly
— Lam thay ddi di¥ liéu (cap nhat)
* Thém m¢i, xoa va stra
— Khéng lam thay di di liéu (rGt trich)
+ Truy vén (query)

Thuwc hién cac x&r ly
— Dai s6 quan hé (Relational Algebra)
« Biéu dién cau truy van dwéi dang biéu thirc
— Phép tinh quan hé (Relational Calculus)
- Biéu dién két qua

— SQL (Structured Query Language)

Khoa CNTT — Pai hoc Sai Gon 5

2. Dai s6 quan hé

Pai s6
— Toan t&r (operator)
— Toan hang (operand)

Trong sb hoc
— Toan t: +, -, *, /
— Toan hang - bién (variables): x, y, z
— Héng (constant)
— Biéu thire
© (x+7) 1 (y-3)
o (xty)*z and/or (x+7) / (y-3)

Khoa CNTT — Pai hoc Sai Gon 7

Gidi thiéu

Pai sb6 quan hé

Phép toan tap hop

Phép chon

Phép chiéu

Phép tich Cartesian (Cartesian Product)
Phép két

Phép chia

. Céc phép toan khéac

10.Cac thao tac cap nhat trén quan hé

1.
2.
3.
4,
5.
6.
7.
8.
9

Khoa CNTT — Bai hoc Sai Gon 8

2. Dai s6 quan hé

Bién la cac quan hé
— Tap hop (set) cac bo div lieu (dong dir liéu trong bang)
Toan tlr la cac phép toan (operations)
— Trén tép hop
* Hop w (union)
» Giao N (intersec)
« Triv — (difference)
Rt trich 1 phan cGa quan hé
« Chon o (selection)
+ Chiéu 7 (projection)
Két hop cac quan hé
« Tich Cartesian x (Cartesian product)
« Ké&t == (join)
— Péiténp

Khoa CNTT — Pai hoc Sai Gon 8




2. Dai s6 quan hé

+ Hang sb6 |a thé hién cla quan hé
« Biéu thire
—Puwoc goi la cau truy van
— L& chubi cac phép toan dai s6 quan hé

— Két qua tra vé 1a mot thé hién cia quan hé

Khoa CNTT — Pai hoc Sai Gon

3. Phép toan tap hop

Quan hé la tap hgp cac bd
— Phéphop RuUS
— Phépgiao RNn'S
— Phéptrr R-S

Tinh kha hgp (Union Compatibility)
— Hai lwoc @6 quan hé R(A,, A,, ..., A,) va S(B,, B,, ..., B,)

la kha hop néu
* Cung bacn
+ Va c6 DOM(A)=DOM(B), 1<i<n

Két qua ctia U, N, va - la mdt guan hé cé cuing tén thudc
tinh v&i quan hé dau tién (R)

Khoa CNTT — Pai hoc Sai Gon 1t

N&i dung chi tiét

Gidi thiéu

Dal sb quan hé

3. Phép toan tap hop

3.1. Phép hop U (Union)

3.2. Phép giao N (Intersection)

3.3. Phép trtr - (Difference)

Phép chon

Phép chiéu

Phép tich Cartesian (Cartesian Product)
Phép két

Phép chia

Céc phép toan khac

10 Cac thao tac cap nhat trén quan hé

NP

©®~No U

Khoa CNTT — Pai hoc Sai Gon 10

3. Phép toan tap hop

Vi du:

‘NHAN7VIEN TENNV NGSINH PHAI ‘THAN_NHAN TENTN NG_SINH PHAITN
Tung 12/08/1955 | Nam Trinh 04/05/1986 | Nu
Hang 07/19/1968 Nu Khang 10/25/1983 | Nam
Nhu 06/20/1951 Nu Phuong | 05/03/1958 | Nu
Hung 09/15/1962 Nam Minh 02/28/1942 | Nam

Chau 12/30/1988 | Nu
Bac n=3

DOM(TENNV) = DOM(TENTN)

DOM(NGSINH) = DOM(NG_SINH)

DOM(PHAI) = DOM(PHAITN)

> Quan hé NHAN_VIEN & THAN_NHAN - Kha hop

Khoa CNTT — Pai hoc Sai Gon 12




3. Phép toan tap hop

Cac tinh chét:

— Giao hoan

RuUS=SUR
RNS=SNR

- Két hop
RuUBUT)=(RUS)UT
RN(SNT)=(RNS)NT

Khoa CNTT — Pai hoc Sai Gon 13

3.1. Phép hop L (Union)

Vi du: Xét 2 quan hé cha 2 lwgc dd quan hé NV1(Q,) va
NV2(Q,):
Lo, | manv | Tennv | maphe | [ [ MANV | TENNV | MA_PHG
001 A 1 004 c 1
002 B 1
003 c 2 001 A 1
Q | MA NV | TEN_NV | MA PHG
001 A 1
Q=Q,uUQ,? 002 B 1
003 c 2
004 c 1
Khoa CNTT — Pai hoc Sai Gon 15

3.1. Phép hop L (Union)

Cho 2 quan hé R va S kha hop
Phép hopcliaRvasS
— KyhiéguRUS
— La mét quan hé gém céac bd thuéc R hodc thuéc S, hodc
ca hai (cac bo tring 1&p sé bi bo)

RuS={t/teRvteS}

[R [ [s [a [s Ros

Vidu

>

a
o

B

=N R @

w P N R o

™ g™ R R

Khoa CNTT — Pai hoc Sai Gon 14

3.2. Phép giao N (Intersection)

Cho 2 quan hé R va S kha hop
Phép giaocitaRva S
— KyhiguRAS

— La mét quan hé gdm céac bd thudc R déng thdi thuoc S

RNS={t/teRAteS}

Vidu
‘R A |B s [a [B
‘ RAS |A |B
a 1
3 2
3 2 a 2
3
B 1 B

Khoa CNTT — Pai hoc Sai Gon 16




3.2. Phép giao n (Intersection)

Vi du: Xét 2 quan hé cla 2 lwgc dd quan hé NV1(Q,) va
NV2(Q,):

[a | maNv | TEN.NV | MA_PHG | Q,| MANV | TEN_NV | MA_PHG
001 A 1
o0z o y 004 c 1
003 c 2 001 A 1
Q=0Q,"NQ, ?

[ Q MA_NV | TEN_NV | MA_PHG
001 A 1

Khoa CNTT — Pai hoc Sai Gon 17

3.3. Phép trtr - (Diference)

Vi du: Xét 2 quan hé cta 2 lwgc d6 quan hé NV1(Q,) va
NV2(Q,):

(o[ manv [Tennv [ waPHG | [ Q,[ MANV [ TEN_NV | MA_PHG
oot A ! 004 c 1
002 B 1
o3 c 2 001 A 1
Q=Q;- Q, ?
[ Q MA_ NV TEN_NV MA_PHG
002 B 1
003 C 2

Khoa CNTT — Pai hoc Sai Gon 19

3.3. Phép trwr - (Diference)

Cho 2 quan hé R va S kha hop
Phép giao clia Rva S
- KyhieuR-S
— La mét quan hé gdm céac bd thudc R va khéng thudc S

R-S={t/teRAtgS}

Vidu
[R_Ja [B [s [a [8 R-s [a [B
a 1 o 1
a 2 B B 1
B |1

Khoa CNTT — Pai hoc Sai Gon 18

N6i dung chi tiét

Gidi thiéu

Pai sb quan hé

Phép toan tap hop

Phép chon

Phép chiéu

Phép tich Cartesian (Cartesian Product)
Phép két

Phép chia

. Cac phép toan khac

10.Cac thao tac cap nhat trén quan hé

©PNDO L WM PR
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4. Phép chon o (Selection)

Puworc dung dé 1y ra cac bd clia quan hé R
Cac bd dwoce chon phai thda man diéu kién chon P

Ky hiéu

P 13 biéu thirc gdbm cac ménh dé cé dang
— <tén thudc tinh> <phép so sanh> <hang s>
— <tén thudc tinh> <phép so sanh> <tén thudc tinh>

+ <phép so sanh>gbm<,>,<,>,#,=
+ Cac ménh dé& duoc ndi lai nhd cac phép A, v, —

Khoa CNTT — Pai hoc Sai Gon 2L

4. Phép chon ¢ (Selection)

Phép chon c6 tinh giao hoan

G pl (G p2 (R)) = c p2 (G pl (R)) = G plAp2 (R)

Vi du 1: Cho biét cac nhan vién & phong sb 4
— Quan hé: NHAN_VIEN
— Thudc tinh: PHONG
— Pbiéu kién: PHONG=4
O -rones (NHAN_VIEN)

Khoa CNTT — Pai hoc Sai Gon 23

4. Phép chon ¢ (Selection)

Két qua trd vé& la mdt quan hé
— C6 cung danh sach thugc tinh v&i R

— C6 s6 b luén it hon hodc bang sé bd clia R

Vidu
‘ R A R R 0) (A=B)A(D>5) (R)
e |a |1 |7 A |B |c |D
a B 5 7
o |a |1 |7
B B |12 |3
B |B |23 |10 B P B |10

Khoa CNTT — Pai hoc Sai Gon 22

4. Phép chon o (Selection) (4)

Vidu 2: Tim cac nhan vién c6 lwong trén 25000 & phong 4
hoac cac nhan vién cé lvong trén 30000 & phong 5

— Quan hé: NHAN_VIEN

— Thudc tinh: LUONG, PHONG

— Didu kién:
* LUONG>25000 va PHONG=4 hoac
* LUONG>30000 va PHONG=5

0- (LUONG>25000 A PHONG=4) v (LUONG>30000 A PHONG=5) (NHAN_VIEN)

Khoa CNTT — Pai hoc Sai Gon 24




N6i dung chi tiét

Gigi thiéu

Pai sb quan hé

Phép toan tap hop

Phép chon

Phép chiéu

Phép tich Cartesian (Cartesian Product)
Phép két

Phép chia

. Cac phép toan khac

10.Cac thao tac cap nhat trén quan hé

© © NN R

Khoa CNTT — Pai hoc Sai Gon 25

5. Phép chiéu & (Projection)

Phép chiéu khéng c6 tinh giao hoan

T (R)= T ;)((R»

TtA1, A2, ...,An(TCAL A2, .., am(R)) = TCA1, a2, .,an(R), v&insm

Khoa CNTT — Pai hoc Sai Gon 27

5. Phép chiéu = (Projection)

Pwoc dung dé 14y ra mdt vai cot clia quan hé R

Ky hiéu
nm, a2, ..., a(R)

Két qua tra vé& la mot quan hé
— Co k thubc tinh

— C06 s bd ludn it hon hodc béng sé bd clia R

Vidu

‘ R A |8 Jc A |c
a |10 |1 a |1
@ 20 1 Tc(R) N :
' 1

B |30 |1
B |2

B |40 |2

Khoa CNTT — Pai hoc Sai Gon 26

5. Phép chiéu = (Projection)

Vi du: Cho biét ho tén va lwong cta cac nhan vién
— Quan hé: NHAN_VIEN
— Thudc tinh: HONV, TENNV, LUONG

TCHONV,TENNV,LUONG (N HAN_VI EN)

Khoa CNTT — Pai hoc Sai Gon 28




ﬂﬁ

——¢=| NHANYIEN
7 |many
HONY
TENLOT THANNHAN
TENNY ¥ [many
NGSINH @ [MaTh
DIADIEM_PHG FHAT TENTN
7| MaeHc DCHI FHAT
EI DIADIEM MA_fQL NGSINA
FHONG QUANHE
MLLONG

T

LY J

anﬁsw el
TENPHG B |Mana PHANCONG
= TENDA
TRPHG @ |many
3 ODIEV_2A =
NGNC . i |MADA
FHONG
THOIGIAN
NGED_CK
NGKT_CK

Khoa CNTT — Pai hoc Sai Gon 29

Bai tap 2:

Cho biét ma nhan vién c6 nguoi than va co tham

gia dé& an

>Goi y: Str dung phép giao

Khoa CNTT — Pai hoc Sai Gon 3%

Bai tap 1:

Cho biét m& nhan vién cé tham gia d& an hodc cé than
nhan
- Goi y: St dung phép hop
Nhan vién cé tham gia d& an:
— Quan hé: PHANCONG
— Thudc tinh: MANV
Nhan vién c6 than nhan:
— Quan hé: THANNHAN

TCany(PHANCONG) U TTyya( THANNHAN)

Khoa CNTT — Pai hoc Sai Gon 390

Bai tap 3:

Cho biét m& nhan vién khdng c6 than nhan nao
- St dung phép tri

Quan hé: NHANVIEN

Thudc tinh: MANV

Quan hé: THANNHAN
Thudc tinh: MANV

TCoany(NHANVIEN) - TCya( THANNHAN)

Khoa CNTT — Pai hoc Sai Gon 32




5. Phép chiéu = (Projection)

Phép chiéu tdng quat:
M& rong phép chiéu bang cach cho phép s dung cac phép
toan so hoc trong danh sach thudc tinh
Ky hiéu TcFl, r2. . rn (E)
— E la biéu thrc DSQH
— F1, F2, ..., Fn la cac biéu thirc s6 hoc lién quan dén
+ Hang sb

« Thudc tinh trong E

Khoa CNTT — Pai hoc Sai Gon 3

Két hop cac phép toan

Két hop cac phép toan dai sb quan hé

— Lbéng céac biéu thire lai véi nhau

TCA1, A2, ..., Ak (GP (R)) g Gp (nm, A2, ..., Ak (R))

— Thuc hién tteng phép toan mét

‘Bl Op(R)

* B2 TCay, o .. ax (Quan hé két qua & B1)

.

Can dat tén cho quan hé

Khoa CNTT — Pai hoc Sai Gon 35

5. Phép chiéu = (Projection)

Vi du:
— Cho biét ho, tén ciia nhan vién va lwong cta ho sau khi
tang 10%

T'HONV, TENNV, LUONG*1,1 (NHANVIEN)

CHU Y: Cau truy van nay khong lam thay ddi di¥ liéu trong
CSDL

Khoa CNTT — Pai hoc Sai Gon 34

N6i dung chi tiét

. Gidi thiéu

Pai s6 quan hé

Phép toan tap hop

Phép chon

Phép chiéu

Phép tich Cartesian (Cartesian Product)
Phép két

Phép chia

. Céac phép toan khac

10.Cac thao tac cap nhat trén quan hé

© o NG ~®®DNPR
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5. Phép tich Cartesian X (Cartersian Product)

Duing dé két hop cac bd clia cac quan hé lai véi nhau
Ky hiéu:
RxS

RxS = {t/ tcédang (a,, a, ..., a,, by,by, ...,.b,,)
trong dé (a1l Ay ey an) €Rva (b1lb2! --'sbm) € S}

Két qua tra vé 1a mot quan hé Q
— M&i b ctia Q 1a td hop gitra 1 b trong R va 1 bd trong
S
— Néu RcéubdvaScovbdthiQsécouxvbd
— Néu R c¢6 n thudc tinh va S c6 m thudc tinh thi Q sé co
n + m thuéc tinh (R* N Q* =)

Khoa CNTT — Pai hoc Sai Gon 37

5. Phép tich Cartesian X (Cartersian Product)

Vi du: Xét 2 quan hé cla 2 lwgc db quan hé NV1(Q,) va
KHOA(Q,)
[ [ maNv [ TENNV [ MA PHG | Q, MA KH TEN KH
001 A 1 KHO1 X
002 B 1
003 c 2 KHO02 Y
Q=0Q,xQ,?
o[ MANY [ TENNV [ MA PHG MA KH | TEN_KH
001 A 1 KHO1 X
002 B 1 KH01 X
003 [ 2 KHO1 X
001 A 1 KH02 Y
002 B 1 KH02 Y
003 c 2 KH02 Y
Khoa CNTT — Pai hoc Sai Gon 39

5. Phép tich Cartesian X (Cartersian Product)

Vidu
unambiguous
[R[a]B RxS | A [RB|SB] c | D
a 1- [ o 1 a | 10 | +
2bh - pl2 o | 1| p 0]+
T lal1|p]20
[s[elclo |1 |y 0] | 8bd
T Bl 2|a|10]+ ’
a |10 +
N plz2|p |10+
Y f pl2|p]20
|20 B 2 10
10 B . .
5 cot
Khoa CNTT — Pai hoc Sai Gon 38

5. Phép tich Cartesian X (Cartersian Product)

Théng thwong theo sau phép tich Cartesian la phép chon
- dé& loc théng tin

RxS O s (RxS)
A B SB|C D A RB SB|C D
a 1 o 10 |+ o 1 [ 10 |+
a |1 |B |10 |+ B |2 |p |10 |+
a [1 |B |20 |- B2 |p |20
a [1 |y |10
B |2 o |10 |+
B |2 B |10 |+
B |2 |B |20
B |2 |y |10

Khoa CNTT — Pai hoc Sai Gon 40
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5. Phép tich Cartesian X (Cartersian Product)

Vi du 1: V&i mdi phong ban, cho biét thong tin ctia ngudi
trwdng phong

— Quan hé: PHONG_BAN, NHAN_VIEN

— Thudc tinh: TRPHG, MAPHG, TENNV, HONV, ...

TENPHG | MAPHG TRPHG NG_NHANCHUC
Nghiencuu | 5 333445555 | 05/22/1988
Diggfiic | MArHG | TRAIEES™98 NG NPANIESRS manyv TENNV | HONV

anly i 888665555C | 06/10/1981]

ghien'cuu | 338445555 | 05/24/1988 333445555 | Tung Nguyen
Dieuhanh | 4 987987987, | 01/01/1995 987987987, | Hung Nowep o

. TENNV | HONV | NGSINH. | DCHI | PHAl " | LUGN TPHG

Stiarrly 5 B6/15/196% vinh Pharm
333445555  [Tung guyen | 12/08/1955 | 638NVC Q5 | Nam | 40000 5
999887777  |Hang Bui 07/19/1968 | 332NTHQL | Nu 25000 4
987654321 |Nhu Le 06/20/1951 | 291 HVH QPN | Nu 43000 4
987987987  |Hung Nguyen | 09/15/1962 | BaRiaVT Nam | 38000 5

Khoa CNTT — Pai hoc Sai Gon 4L

5. Phép tich Cartesian X (Cartersian Product)

Vi du 2: Cho biét cac phong ban c6 cing dia diém voi
phong so 5

— Quan hé: DIADIEM_PHG
— Thudc tinh: DIADIEM, MAPHG
- Diéu kién: MAPHG=5

Phong 5 c6 tap hop Phong nao cé dia diém nim
nhitng dia diém nao? trong trong tap hop do?

MAPHG DIADIEM DIADIEM

1 TPHCM

4 HANOI

5 VUNGTAU 5 VUNGTAU

5

5

NHATRANG 5 NHATRANG
; ! 5 TP HCM

Khoa CNTT — Pai hoc Sai Gon 43

5. Phép tich Cartesian X (Cartersian Product)

B1: Tich Cartesian PHONG_BAN va NHAN_VIEN
PB_NV «— (NHAN_VIEN x PHONG_BAN)

B2: Chon ra nhirng by thda TRPHG=MANV

KQ €= Orerig=manv(PB_NV)

Khoa CNTT — Pai hoc Sai Gon 42

5. PHEP TicH CARTESIAN X (CARTERSIAN PRODUCT)

B1: Tim céc dia diém cla phong 5

DD_P5(DD) ¢— TUoapiem (O maprc=s (DIADIEM_PHG))
B2: L4y ra cac phong c6 cling dia diém véi DD_P5

R1 ¢ O\ sphc.s (DIADIEM_PHG)
R2 «— O spiem-op (R1 x DD_P5)

KQ <« TCMAPHG (RZ)

Khoa CNTT — Pai hoc Sai Gon 44
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No6i dung chi tiét

Gigi thiéu

. Pai sb6 quan hé

. Phép toan tap hop

. Phép chon

. Phép chiéu

. Phép tich Cartesian (Cartesian Product)
Phép két

7.1. Két co dieu kién tong quat (Theta join)
7.2. Ket bang (Equi join)

7.3. Két tw nhién (Natural join)

8. Phép chia

9. Cac phép toan khac

10.Cac thao tac cap nhat trén quan hé

Khoa CNTT — Pai hoc Sai Gon 45

7. Phép két D>< (Join)

Phan loai

~N o UM ®WNR

— Két theta (Theta join) la phép két c6 diéu kién
. Kyhieu RC=—1. S

+ C goi la diéu kién két trén thudc tinh

— Két b&ng (Equi join) khi C Ia diéu kién so sanh béng
|
— Két tw nhién (Natural join)
* Ky hiéu R S hay R*S
* R*NQ*# @ (phai cé cét gibng nhau)
« Két qua clia phép két tw nhién bd bot di 1 cot gibng nhau

Khoa CNTT — Pai hoc Sai Gon 47

7. Phép két > < (Join)

Puwoc dung dé td hop 2 bd cé lién quan tir 2 quan hé
thanh 1 b6 (thda dieu kién)
Ky hisguR=— S
= R(A, Ay, ..., A)Va (B, B, ..., By)
Két qua cla phép két la mot quan hé Q
- C6 n+m thude tinh Q(A,, A,, ..., A, By, By, ..., By)
- Moéi bd cf{a Q la to hop cla 2 bo trong R va S, théa man
mot so dieu kién ket nao do (dieu kién: 6)
+ Codang A 6 B;
* A lathudc tinh cua R, B la thudc tinh clia S
+ A va B, c6 ciing mién gia tri
* 0 la phép so sé'mh # =<, >, <, >
C6 thé xem phép két = Phép tich Descarte + Chon

Khoa CNTT — Pai hoc Sai Gon 46

7.1. Phép két theta

Vi du:
R pgop S
R |A [B [cC s |p [E A |B |c |p |E
1 |2 33 331 1 ]2 |3 |3 |1
4 |5 16 HE 1 |2 |3 |6 |2
7 |89 4 |5 |6 |6 |2

Ri<cS = ORxS)

Khoa CNTT — Pai hoc Sai Gon 48
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7.2. Phép két bang 7.3. Phép két tw nhién

Vi du: Vi du:
R< ¢c_p S
[R ]a |8 [c s |p |E A [B [c |[D |E RNS‘/
1 (2 |3 3 (1 1 (2 |3 |3 |1 R |A |B |C s |c |p AA BB |cC 9P| D
4 |5 |6 6 |2 4 |5 |6 |6 |2 1 12 |3 3 |1 1(32(33
7 |8 |9 4 |5 |6 6 |2 445566
7 |8 |9 B
R>cosc S
LUU Y: Thudng dung phép két nay trong cau truy van
R |A |B |C s |6 |[D A [B |[Cc |s. |D
T
1 (2 |3 3 |1 1 (2 |3 [3 |1
4 |5 |6 6 |2 4 |5 |6 |6 |2
7 |8 |9
Ps.coy S
Khoa CNTT — Pai hoc Sai Gon 49 Khoa CNTT — Pai hoc Sai Gon 50

Cho biét nhan vién cé lwong hon lwong clia nhan vién V&i mbi nhan vién, hay cho biét thong tin ciia phong ban
‘Tung’ ma ho dang lam viéc

— Quan hé: NHAN_VIEN
— Thudc tinh: LUONG
NHAN_VIEN(HONV, TENNV, MANYV, ..., LUONG, PHG)

— Quan hé: NHAN_VIEN, PHONG_BAN

NHAN_VIEN(HONV, TENNV, MANYV, ..., PHG)

PHONG_BAN(TENPHG, MAPHG, TRPHG, NG_NHANCHUC)
N >

R1(LG) = Tiyone (Crennv=rung' (NHAN_VIEN)) KQ NHANVIEN  wue . PHONG_BAN

KQ <— NHAN_VIEN <! yone>1c R1

KQ(HONV, TENNV, MANV, ..., LUONG, LG) KQ(HONV, TENNV, MANYV, ..., PHG, TENPHG, MAPHG, ...)

Khoa CNTT — Pai hoc Sai Gon 5t
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Vidu 3:

V6&i mbi phong ban hay cho biét cac dia diém cla phong
ban dé

— Quan hé: PHONG_BAN, DDIEM_PHG

PHONG_BAN(TENPHG, MAPHG, TRPHG, NGAY_NHANCHUC)
DDIEM_PHG(MAPHG, DIADIEM)

KQ <— PHONG_BAN MA,,JZSLA,HG DDIEM_PHG
KQ(TENPHG, MAPHG, TRPHG, NGAY_NHANCHUC, DIADIEM)

Khoa CNTT — Pai hoc Sai Gon 53

Tap day da cac phép toan PSQH

Tap cac phép toan o, «, x, —, U dwoc goi la tap déy du cac
phép toan BSQH

— Nghfa la cac phép toan cé thé dwoc biéu dién qua ching
— Vidu
* RNS = RUS — ((R-S) U (S-R))

« RIS = Og(RxS)

Khoa CNTT — Pai hoc Sai Gon 55

1. V&i mdi phong ban hay cho biét théng tin ctia ngudi
trwdng phong

— Quan hé: PHONG_BAN, NHAN_VIEN
2. Cho biét lwong cao nhat trong cong ty
— Quan hé: NHAN_VIEN
— Thudc tinh: LUONG
3. Cho biét phong ban c6 cuing dia diém vé&i phong 5
— Quan hé: DDIEM_PHG

Khoa CNTT — Pai hoc Sai Gon 54

Hop:RuUS:eR /eS/eR&S

Giao: RN S: eR &S b thudc tinh
Tri: R - S: eR & khong € S khong do6i
Chon: op (R) = Chon vai b thoa dk P

Chiéu: 7ta; o, ax (R) = Chon vai cot
Tich: R X S: 2 ux v bd & n+m thudc tinh
Join: R pgS =X+ o = nt+m thudc tinh

Khoa CNTT — Pai hoc Sai Gon 56
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Liét ké danh sach ma NV, tén NV, tén phong ma
ho lam viéc

= Quan hé: NHANVIEN, PHONGBAN
= Thudc tink! MANV, TENNV TENPHG
= Diéu klfep. PHONG= MAPHG

T ey, Tenr(NHANVIEN <1 PHONGBAN)

Khoa CNTT — Pai hoc Sai Gon 57

N6i dung chi tiét

. Gid¢i thiéu

Pai sb6 quan hé

Phép toan tap hop

Phép chon

Phép chiéu

Phép tich Cartesian (Cartesian Product)
Phép két

Phép chia

. Cac phép toan khac

10.Céac thao tac cap nhat trén quan hé

© O NOUA®NER

Khoa CNTT — Pai hoc Sai Gon 59

Liét ké danh sach md phong, tén phong, dia diém cua
phong ban d6

* Quan hé: PHONGBAN, DIADIEM_PHG
= Thudc tinh: MAPHG TENPHG DIADIEM
= Didu kién: MAPHG (lIADIEIVI PHG.MAPHG

’J'CMAPHG":;-ENP;;’G[ DIADIE;K PHONGBAN <] DIADIEM_PHG)

Khoa CNTT — Pai hoc Sai Gon 58

8. Phép chia

Puoc dung dé 14y ra mét s6 bo trong quan hé R sao cho théa
V@i tat ca cac bo trong quan hé S
Ky hiéfu R+ S
- R(2) vas(x)
» Zla tap thudc tinh clia R, X la tap thudc tinh ciia S
e XcZ
Két qua cla phép chia la mét quan hé T(Y)
- V6i Y=Z-X

— Cotlamotbd clia T néu véi moi b tseS, ton tai bd tzeR théa 2

diéu kién
R(Z S(X T(Y
) =t @ )

: N X Y
* tr(X) = ts(X) .

Khoa CNTT — Pai hoc Sai Gon 60
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8. Phép chia

Vidu
R+S
[R [a [B [c [p s [p [E A [B [c
a 1 a a v
b 1 ¥ a v

= = = ™A A Q
v 0 O oY O O D
R R R == g
T oo T o T o0
R R W R R m

Khoa CNTT — Pai hoc Sai Gon 61

ETRET NI

Cho biét ma nhan vién tham gia tat ca cac dé an

Quan hé: PHAN_CONG, DE_AN
Thugc tinh: MANV

ﬂMAJ\J,MADA(PHANCONG)% ffMADA(DEAN)

Ty any(PHANCONG +DEAN)

Khoa CNTT — Pai hoc Sai Gon 63

[ ey

———c=| NHANYIEN
7 |many
HOmY
TENLOT THANNHAN
TERNY % [many
NGSTNH B [MATN
DIADIEM_PHG FHAT TENTN
@[ maemz DCHI FHAL
¥ | orapiEM Ma_QL NGSINH
FHONG QUANHE
MLUONG

T

¢ 94 J

PHONGBAN DEAN
? MG B [MADA PHANCONG
TENPHG TENDA 7 J
TP . W | many
He 3 DDIEM_4 7 [MADA
NENC FHONG THOIGIAN
NGED_CK
NGKT LK

Khoa CNTT — Pai hoc Sai Gon 62

Bai tap 2

Cho biét ma nhan vién tham gia tat ca cac dé an do phong
s0 4 phu trach

— Quan hé: PHAN_CONG, DE_AN
— Thudc tinh: MANV
— Diéu kién: PHONG=4

Tpanv(0phonc=(PHANCONG +DEAN))

Khoa CNTT — Pai hoc Sai Gon 64
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8. Phép chia

Biéu dién phép chia thong qua tap day du cac phép toan BSQH

R(Z) S(X) T(Y)
X Y
Cac buoc:
1« ny(R 2> ChonY trén R
Q my(R) : X:DA
Q2+ Q1xS > TichRy xS Y:NV

Q3 « 1,(Q2 - R) > ((Ry x S)-R), Z:PCbng
(Q3: Bén day ta tim ra nhitng Y

khong tham gia day du vao S)
T« Q1-Q3 2> Ry - ((Ry X S)-R)y

Khoa CNTT — Pai hoc Sai Gon 65

N6i dung chi tiét

Gidi thiéu

. E)a| sb quan hé

Phép toan tap hop

. Phép chon

Phép chiéu

. Phép tich Cartesian (Cartesian Product)
Phép két

. Phép chia

. Céc phép toan khac

9.1. Phép géan

9.2. Phép doi tén

9.3. Ham két hop (Aggregation function)

9.4. Phép gom nhom (Grouping)
9.5. Phép két ngoa| (Quter join)

10.Cac thao tac cap nhat trén quan hé

©ONOUA®N P
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8. Phép chia

R S
MADA | MANV | [aDA
DAOL |NVOL | [paotr

DAO1 | NVO02 DAO0? _
DA02 |NVOL | |Dao3 Q2=Q1xS Q3=n,(Q2-R)
Sr03 | NvoL MADA | MANV MANV
DAO1 |[NVO01* NVO02
DAOL |NV02 *
Q1=Ry DA02 |NVO1*
MANV DA02 |NVO02 T
NVO1 DA03 | NVO1* MANV
NV02 DA03 | NV02 NV01

Khoa CNTT — Pai hoc Sai Gon 66

9.1. Phép gan (Assignment)

Puoc st dung dé nhan 14y két qua tra vé clia mot phép
toan

— Thuong la két qua trung gian trong chudi cac phép toan
Ky hiéu «

Vi du
X o N ()

|UJ
-

- B2 KQ <« 7lcAI A2, ..., Ak (S)

Khoa CNTT — Pai hoc Sai Gon 68
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9.2. Phép déi tén (Rename) 9.3. Ham két hop

Pugc ding dé dbi tén Nhan vao tap hop cac gia tri va trad v& mot gia tri don

— Quan hé - AVG

Xét quan hé R(B, C, D) — MIN

Ps(R) : Ddi tén quan h¢ R thanh S — MAX

- SUM

— Thugc tinh — COUNT

Px.c o (R) : Dditén thudc tinh B thanh X

Poi tén quan hé R thanh S va thude tinh B thanh X
pS(x,c,D)(R)
Khoa CNTT — Dai hoc Sai Gon 69 Khoa CNTT — Dai hoc Sai Gon 70

9.3. Ham két hop 9.4. Phép gom nhom

chyc dung dé phan chia quan hé thanh nhiéu nhém dwa trén
dieu kién gom nhom nao do
Ky hiéu

SUM(B) = 10
S G1, G2, "-~G”9\7F1(A1), F2(A2), ..., Fnan)(E)
1|2 AVG(A) = 1.5 ,
i MIN(A) = 1 — E Ia bidu thirc DSQH
|2 - G1, G2, ..., Gn la cac thudc tinh gom nhém
L 12 MAX(B) = 4
COUNT(A) = 4 — F1,F2, ..., Fnla cac ham

— A1, A2, ..., An la cac thudc tinh tinh toan trong ham F

Khoa CNTT — Pai hoc Sai Gon 71 Khoa CNTT — Pai hoc Sai Gon 72




9.4. Phép gom nhom

Vidu
9SUM(C)(R)
SUM_C
[R_[a [B Jc
27
[ 2 7
le (2. |7 |
B2 |3 |
vy |2 |10 ASSUM(C)(R)
14
3
10
Khoa CNTT — Pai hoc Sii Gon 73

Tinh sb lwong nhan vién va lwong trung binh cla ca
cong ty

2. Tinh sb lwong nhan vién va lwong trung binh cua tirng
phong ban

Khoa CNTT — Pai hoc Sai Gon 75

1. Tinh sé lwgng nhan vién va lwong trung binh clia ca cong
ty

G |
I countmanw), avamLuong (NHANVIEN)
2. Tinh sb lwgng nhan vién va lwvong trung binh cta tirng
phong ban
~
PHONGJ countmany)avemLuonc)(NHANVIEN)

Khoa CNTT — Pai hoc Sai Gon 74

9.5. Phép két ngoai (OUTER JOIN)

Mé& rong phép két dé tranh mét mat thong tin

— Thuwc hién phép két
— LAy thém céc bd khong thda didu kién két

C6 3 hinh thirc
— M& rong bén trai (left outer join): >
— M& réng bén phai (right outer join): D<UC
— M@ rong 2 bén (full outer join): <C

Khoa CNTT — Pai hoc Sai Gon 76
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9.5. Phép két ngoai (OUTER JOIN)

INNER JOIN tré vé két qua 1a cac ban ghi ma truong
dwoc join & hai bang khép nhau, cac ban ghi chi xuat
hién & mét trong hai bang sé bi loai.

Table A Table B

Khoa CNTT — Pai hoc Sai Gon 77

9.5. Phép két ngoai

Vidu: Cho t;iét ho tén nhan vién va tén phong ban ma ho
phu trach néu co

— Quan hé: NHAN_VIEN, PHONG_BAN
— Thudc tinh: TENNV, TENPH

R1 <~ NHAN_VIEN | puc_mapnc PHONG_BAN

KQ <~ TEHONV,TENNV, TENPHG (Rl)

TENNV HONV ‘ TENPHG

Tung Nguyen Nghien cuu
Hang Bui null

Nhu Le null

Vinh Pham Quan ly

Khoa CNTT — Pai hoc Sai Gon 70

9.5. Phép két ngoai (OUTER JOIN)

HALF OUTER JOIN (LEFT hoac
RIGHT): néu bang A LEFT
OUTER JOIN v6i bang B thi két
qua gbébm cac ban ghi cé trong
bang A, v&i cac ban ghi khong cé
mat trong bang B thi cac cot tir B
dwoc dién NULL. Cac ban ghi chi
¢6 trong B ma khong cé trong A sé
khong dwoc tra vé.

Table A TableB

o FULL OUTER JOIN: két qua
gom tat ca cac ban ghi cta ca
hai bang. V&i cac ban ghi chi
xuét hién trong mét bang thi
cac cot dir lieu tr bang kia
dwoc dién gia tri NULL.

Table A Table B

Khoa CNTT — Pai hoc Sai Gon 78

N6i dung chi tiét

Gigi thiéu

Dal s quan hé
Phép toan tap hop
Phép chon

Phép chiéu

Phép két
Phép chia
Cac phép toan khac

©ENDU A WN R

10.1. Thém
10.2. X6a
10.3. Stra

Phép tich Cartesian (Cartesian Product)

10 Cac thao tac cap nhat trén quan hé

Khoa CNTT — Pai hoc Sai Gon 80
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10. Cac thao tac cap nhat

N6i dung clia CSDL c6 thé dwoc cap nhat bang cac thao
tac

— Thém (insertion)

— Xba (deletion)

— Stra (updating)

Cac thao tac cap nhat duoc dién dat théng qua phép toan
gan

R,.w € cac phép toan trén R4

Khoa CNTT — Pai hoc Sai Gon 8L

10.2. Thao tac x6a

Puoc dién dat

— Rlaquan hé
— E la mét biéu thire DSQH
Vidu

— X6a cac phan cong dé an ctia nhan vién 123456789

PHAN_CONG « PHAN_CONG — Gyany=-123456780(PHAN_CONG)

Xoéa nhirng phan céng dé an cé dia diém & ‘Ha Noi’

Khoa CNTT — Pai hoc Sai Gon 83

10.1. Thao tac thém

Puoc dién dat
Rnew «— Rold VE

— Rla quan hé
— E la mét bidu thiee DSQH

Vidu
— Phan céng nhan vién cé ma 123456789 lam thém dé an
ma sé 20 v&i sb gio 1a 10

PHAN_CONG <— PHAN_CONG v ('123456789’, 20, 10)

Khoa CNTT — Pai hoc Sai Gon 82

10.3. Thao tac stra

Puoc dién dat

Rnew <« nFl, F2, ..., Fn (Rold)

— Rlaquan hé

— Fi 14 biéu thire tinh toan cho ra gia tri mai ctia thudc tinh
Vidu

— Té&ng thoi gian lam viéc cho tat c& nhan vién lén 1.5 an
PHAN_CONG <—TUy,_nvien, sopa, THoreran+1.5(PHAN_CONG)

— Céc nhan vién lam viéc trén 30 gid sé dwoc tang thoi gian lam
viéc 1én 1.5 1&n, con lai tang Ién 2 1an

Khoa CNTT — Pai hoc Sai Gon 84
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1. Xéa nhirng phan cong d& an c6 dia diém & ‘Ha Noi’

2. C&c nhan vién lam viéc trén 30h sé dwgc tang thoi

gian lam viéc 1&én 1.5 con lai tang 1&n 2 |an

Khoa CNTT — Pai hoc Sai Gon_85

Thank you!
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CO' SO DU LIEU

Khoa Cong nghé thong tin — Dai hoc Sai Gon

Noi dung chi tiét

1. Gigi thiéu

Binh nghia di liéu
Truy van dir liéu
Cap nhat di¥ liéu

Khung nhin (view)

o o M Wb

Chi muc (index)

Khoa CNTT — Dai hoc Sai Gon 2

Chuong 4

NGON NG TRUY VAN SQL

Ngoén nglr BPSQH

— Céch thtre truy van div liéu

- Khé khan cho nguoi str dung

SQL (Structured Query Language)

— Ngén ngi¥ cap cao

— Nguwoi st dung chi can dwa ra néi dung can truy van
DPuoc phat trién bai IBM (1970s)
Puoc goi la SEQUEL (Structured English Query Language)
— DPuoc ANSI cong nhan va phat trién thanh chuan

« SQL-86

* SQL-92

« SQL-99

Khoa CNTT — Pai hoc Sai Gon 4




SQL gbém
— Pinh nghia d¥ liéu (DDL)
— Thao tac dir liéu (DML )
— Dinh nghfa khung nhin | Ly thuyét : Chuan SQL-92 |

— Rang budc toan ven |Vi du : SQL Server ‘

— Phan quyén va bao mat

— Diéu khién giao tac
SQL s dung thuat ngr
— Bang ~ quan hé
— Cot ~ thudc tinh

— Dong ~ bd

Khoa CNTT — Pai hoc Sai Gon 5

Gi¢i thiéu Microsoft SQL Server

La chwong trinh gitp tao, quan ly va truy xuét co sé dir liéu do
Microsoft phat hanh.

St dung md hinh CSDL quan hé.

Ngén ngi truy xuét di liéu la ANSI-SQL.

Khéng phan biét chir hoa v&i chir thuwdng.

C6 kém tai liéu tham khao véi tén goi Books Online:

— H6 tro xem théng tin cac 1énh.
— Tim kiém ttr khoa.
— P&y da cAu tric cac 1énh SQL.

— C0 vi du tham khao.

SQL thao tac trén mo hinh vat ly ctiia Co s& dir liéu.
M6 hinh vat Iy‘ c6 cAu trdc twong tw véi mo hinh di liéu quan
hé, trong d6 gom cac khai niém:

— Bang ~ quan hé

— COt ~ thudc tinh

— Dong ~ bd
V&i mé hinh vat ly, ta can xac dinh cu thé kiéu di liéu cla
tirng thudc tinh.

Khoa CNTT — Pai hoc Sai Gon ©

Khoa CNTT — Pai hoc Sai Gon 7

Giao dién dang nhap

Microscét 5001 Server Management Studio =8 B
Fie Cdit View Took Wndow Communty Help
DMewQuey [ BB HL T BABEY,
Objes Exphever B :
Connect =
3 Connect 1o Server S - e
Mikronait 1 Wi Server Syatem
SQL Serverz00s
Server e Corabass Engie -
Serves mame eI -
Autherficaton 5GL Serve Athosboaton
Lag = -
Password:
¥ Rememier password
Connect Cancel Halpy s
— —
e— |
Khoa CNTT — Pai hoc Sai Gon 8




Giao dién lam viéc

2 Micraioh SGL Server Management Studia

HOANGHARL. POSGLEPRESE

Ready.

mary
4 & 7 || Wiuie - @Reon -

1 HOANGHA84-PC\SQLEXPRESS (SQL S¢

e = iy

5 hernis)

Khoa CNTT — Pai hoc Sai Gon

Cac thao tac co ban

Mudn chay mét 1énh nao dé:

— Chon I&nh can chay.

— Nhén F5 hodc nhan nat

Execute.

— Néu chay thanh céng:
Xem céc dbéi twong dang quan ly
trong hé théng:

— M& rong cac dbi twong twong
(ng bén ctra sb Object Explorer
— Co6 thé click phai chudt d& hién

menu ng canh.

Object Explorer ~ 1 x
Connect~ | &3 ]

= \jﬁ HOANGHAS4-PC\SQLEXPRESS (SQL Server 9,
= [_1 Databases
T [ System Databases
@ [J ONLINE_SHOP
m [ Qv
m () asv
® (3 Security
@ [ Server Objects
@ [ Replication
& [ Management

Khoa CNTT — Pai hoc Sai Gon 11

Giao dién truy van

2 Micronicht S0 Server Managemernt Studic =
Hran oo T2 ee,
HOANGHABA V... S0LQueryLsgr | Summary - x|l
print ‘Hells World'| —
5y messapes
Wallo World
v | & ety 4. HOANGHABLPOSOUENPRESS MORTH) e85 mase 000300 Ouws
Ready tn1 call th1 NS

Khoa CNTT — Pai hoc Sai Gon 10

Lénh GO

Lénh GO (GO command) khdng phai 1a mét tir khéa
SQL (SQL statement).

cla

GO la mét Iénh dwgc nhan bdi trinh bién dich MS SQL code

editor.

GO danh d4u két thic 1 tap Iénh SQL (batch)

Méi tap lénh SQL sé duwgc thuc thi ddng thdi, néu xay ra I6i

& bét ki 1&énh ndo sé& hdy bd toan b 1&nh clia tap 1&nh dé.

Khoa CNTT — Pai hoc Sai Gon 12




Lénh GO 2. Pinh nghia dir liéu

Phan biét: La ngdn ngl* mé ta (DDL)
drop database test - TaoCSDL
— Lwoc d6 cho méi quan hé
create database test — Mién gia tri twong (ng cla tirng thudc tinh
use test — Rang budc toan ven
~ — Chimyc trén m&i quan hé
Gom
drop database test — CREATE TABLE (tao bang)
GO — DROP TABLE (x6a bang)
create database test — ALTER TABLE (stra bang)
GO — CREATE DOMAIN (tao mién gié tri)
use test — CREATE DATABASE
GO _
Khoa CNTT — Dai hoc Sai Gon 13 Khoa CNTT — Dai hoc Sai Gon 14
a. Kiéu dir liéu a. Kiéu dir liéu
S6 (numeric) Chuéi ky tw (character string)
— INTEGER — CHARACTER, CHARACTER(n)
— CHARACTER VARYING(x)
— SMALLINT ~
— NUMERIC, NUMERIC(p), NUMERIC(p,s) Chudi bit (bit string)
— BIT, BIT(x)
— DECIMAL, DECIMAL (p), DECIMAL(p,s) — BIT VARYING(x)
- REAL Ngay g’ (datetime)
— DOUBLE PRECISION — DATE gdm ngay, thang va nim
— TIME gom gi¢, phat va giay
— FLOAT, FLOAT(p) — TIMESTAMP gém ngay va gio

Khoa CNTT — Dai hoc Sai Gon 15 Khoa CNTT — Dai hoc Sai Gon 16




b. Tao CSDL

M&i CSDL (trong MS SQL Server) c6 tén duy nhét.
M&i CSDL gom 2 tap tin vat Iy:
— Tap tin .MDF: lwu trir ngi dung CSDL
— Tap tin .LDF: lwu trir log
Sau khi chay, doc théng bao thanh coéng hay that bai trong

ctra sd Message.
Dwa vao théng bao 16i dé biét dwgc nguyén nhan 16i.

Sau khi chay Iénh tao CSDL, nh¢ refresh Database.

Khoa CNTT — Pai hoc Sai Gon 17

b. Tao CSDL

<filespec> ::=
{
(
NAME = logical_file_name ,
FILENAME ='os_file_name'
[,SIZE =size[KB|MB |GB|TB]]
[, MAXSIZE = { max_size [KB | MB | GB | TB ]|
UNLIMITED }]
[, FILEGROWTH = growth_increment [ KB | MB | GB | TB
| %11
)[,...n]
}

Khoa CNTT — Pai hoc Sai Gon 19

b. Tao CSDL

CREATE DATABASE database_name

[
ON

[ PRIMARY ] [ <filespec> [ ,...n ]
[, <filegroup>[,..n 1]
[ LOG ON { <filespec>[,...n]}]

]
[ COLLATE collation_name ]

[ WITH <external_access_option> ]

Khoa CNTT — Pai hoc Sai Gon 18

b. Tao CSDL

Tao CSDL don gian khéng tham sb:
CREATE DATABASE TEST

Tao CSDL chi dinh dwéorng dan noi chira CSDL:

CREATE DATABASE QLNV

ON (
NAME ="'QLNV_Data’,
FILENAME = 'D:\QLNV_Data.mdf’,
SIZE = 10MB,
MAXSIZE = UNLIMITED,
FILEGROWTH = 5MB)

LOG ON (

NAME ='QLNV_Log',
FILENAME = 'D:\QLNV_Log.ldf",
SIZE = 5MB,

MAXSIZE = UNLIMITED,
FILEGROWTH = 2MB)

Khoa CNTT — Pai hoc Sai Gon 20




c. Chinh stra CSDL

Lénh chinh sra chung thuong la ALTER + Loai + Tén déi
twong:
ALTER DATABASE database_name
{
<add_or_modify_files>
| <add_or_modify_filegroups>
| <set_database_options>
| MODIFY NAME = new_database_name
| COLLATE collation_name
Vida:
; [:1
ALTER DATABASE AdventureWorks
MODIFY FILE
( NAME = Test1dat2,
FILENAME = N'c:\t1dat2.ndf*
);

Khoa CNTT — Pai hoc Sai Gon 21

e. Lénh tao bang

Pé dinh nghia mét bang
— Tén bang
— Cac thudc tinh
e Tén thubc tinh
+ Kiéu di liéu
* Cac RBTV trén thudc tinh
Cu phap CREATE TABLE <Tén_bang>
(

<Tén_cot> <Kiéu_dir_liéu> [<KRBTV>],
<Tén_cot> <Kiéu_dir_liéu> [KRBTV>],

[<RBTV>]
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d. Xéa CSDL

Lénh xéa chung thueng 1a DROP + Loai + Tén ddi twong

DROP DATABASE <Database_Name>

Vi du:

DROP DATABASE test

Khoa CNTT — Pai hoc Sai Gon 22

Vi du - Tao bang

CREATE TABLE NHANVIEN

(
MANV CHAR(9),
HONV VARCHAR(10),
TENLOT VARCHAR(20),
TENNV VARCHAR(10),
NGSINH DATETIME,
DCHI VARCHAR(50),
PHAI CHAR(3),
LUONG INT,
MA_NQL CHAR(9),
PHG INT
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e. Lénh tao bang

<RBTV>
— NOT NULL
— NULL
UNIQUE (Khoa chi dinh)
DEFAULT
— PRIMARY KEY
— FOREIGN KEY / REFERENCES

— CHECK
bat tén cho RBTV

CONSTRAINT <Ten_RBTV> <RBTV>
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Vi du - Tao bang c6 kéem RBTV

CREATE TABLE PHONGBAN

(
TENPB VARCHAR(20) UNIQUE,
MAPHG INT NOT NULL,
TRPHG CHAR(9),
NG_NHANCHUC DATETIME DEFAULT (GETDATE())

)
CREATE TABLE PHANCONG
(
MA_NVIEN CHAR(9) FOREIGN KEY (MA_NVIEN)
REFERENCES NHANVIEN(MANV),
SODA INT REFERENCES DEAN(MADA),
THOIGIAN DECIMAL(3,1)
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Vi du - Tao bang c6 kéem RBTV

CREATE TABLE NHANVIEN
(

HONV VARCHAR(10) NOT NULL,

TENLOT VARCHAR(20) NOT NULL,

TENNV VARCHAR(10) NOT NULL,

MANV CHAR(9) PRIMARY KEY,

NGSINH DATETIME,

DCHI VARCHAR(50),

PHAI CHAR(3) CHECK (PHAI IN (‘Nanv’, ‘Nu’)),

LUONG INT DEFAULT (10000),

MA_NQL CHAR(9),

PHG INT
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Vi du - RBTV c¢6 dit tén

CREATE TABLE NHANVIEN
(
HONV VARCHAR(10) CONSTRAINT NV_HONV_NN NOT NULL,
TENLOT VARCHAR(20) NOT NULL,
TENNV VARCHAR(10) NOT NULL,
MANV CHAR(9) CONSTRAINT NV_MANV_PK PRIMARY KEY,
NGSINH DATETIME,
DCHI VARCHAR(50),
PHAI CHAR(3) CONSTRAINT NV_PHAI_CHK
CHECK (PHAI IN (‘Nam’, ‘Nu’)),
LUONG INT CONSTRAINT NV_LUONG_DF DEFAULT (10000),
MA_NQL CHAR(9),
PHG INT
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Vi du - RBTV c¢6 dit tén

CREATE TABLE PHANCONG
(
MA_NVIEN CHAR(9),
SODA INT,
THOIGIAN DECIMAL(3,1),
CONSTRAINT PC_MANVIEN_SODA_PK PRIMARY KEY
(MA_NVIEN, SODA),
CONSTRAINT PC_MANVIEN_FK FOREIGN KEY (MA_NVIEN)
REFERENCES NHANVIEN(MANV),
CONSTRAINT PC_SODA_FK FOREIGN KEY (SODA)
REFERENCES DEAN(MADA)
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f. Lénh stra bang

Thém RBTV

ALTER TABLE <Tén_bang> ADD
CONSTRAINT <Ten_RBTV> <RBTV>,

CONSTRAINT <Ten_RBTV> <RBTV>,

Xo6a RBTV

ALTER TABLE <Tén_bang> DROP <Tén_RBTV>
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f. Lénh stra bang

Puwoc dung dé
— Thay dbi cAu tric bang
— Thay d&i RBTV

Thém cot
ALTER TABLE <Tén_bang> ADD

<Tén_cot> <Kiéu_dir_ligu> [<RBTV>]

Xoa cot

ALTER TABLE <Tén_bang> DROP COLUMN <Tén_cét>

Mé& rong cot

ALTER TABLE <Tén_bang> ALTER COLUMN <Tén_cot>

<Kiéu_dir_lieu_méi>
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Vi du - Thay déi cau tric bang

ALTER TABLE NHANVIEN ADD NGHENGHIEP CHAR(20)

ALTER TABLE NHANVIEN DROP COLUMN NGHENGHIEP

ALTER TABLE NHANVIEN ALTER COLUMN NGHENGHIEP CHAR(50)
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Vi du - Thay déi RBTV

CREATE TABLE PHONGBAN
(
TENPB VARCHAR(20),
MAPHG INT NOT NULL,
TRPHG CHAR(9),
NG_NHANCHUC DATETIME

ALTER TABLE PHONGBAN ADD
CONSTRAINT PB_MAPHG_PK PRIMARY KEY (MAPHG),
CONSTRAINT PB_TRPHG FOREIGN KEY (TRPHG)
REFERENCES NHANVIEN(MANV),

CONSTRAINT PB_NGNHANCHUC_DF DEFAULT (GETDATE())
FOR (NG_NHANCHUC),

CONSTRAINT PB_TENPB_UNI UNIQUE (TENPB)
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g. Lénh x6a bang

Vi du - Thay d6i RBTV khéa ngoai

CREATE TABLE NHANVIEN

MANV VARCHAR(20) PRIMARY KEY,
HOTEN NVARCHAR(50)

)

ALTER TABLE PHONGBAN
ADD TRGPHG VARCHAR(20)

ALTER TABLE PHONGBAN

ADD CONSTRAINT PB_TRGPHG_FK FOREIGN KEY
(TRGPHG) REFERENCES NHANVIEN(MANV) ON DELETE CASCADE
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g. Lénh x6a bang

Puwoc dung dé xda cAu tric bang
— T4t ca div liéu cla bang ciing bi x6a
Cu phap

DROP TABLE <Tén_bang>
Vidu

DROP TABLE NHANVIEN
DROP TABLE PHONGBAN

DROP TABLE PHANCONG
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e Trinh tw x6a bang nhw sau:

NHANVIEN

[HoNV | TENLOT [ TENNV [ MANV | NGSI\ CHI [ PHAI [ LUONG [MA_NaL [PHG |
7

1
PHONGBAN 3 P
TENPHG | MARYG | TRPHG NG_NHANCHUC
7

1. ALTER TABLE PHONGBAN DROP COLUMN TRPHG
Hay ALTER TABLE PHONGBANDROP fk_PHONGBAN
2. DROP TABLE NHANVIEN

3. DROP TABLE PHONGBAN
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k. Lénh tao mién gia tri

Tao ra mot kidu div liéu mai ké thira nhirng kiéu dir liéu cé
san
Cu phap

CREATE DOMAIN <Tén_kdl_mé&i> AS <Kiéu_dir_liéu>

Vidu

CREATE DOMAIN Kieu_Ten AS VARCHAR(30)
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a. Truy van co’ ban

3. Truy van dir liéu

La ngén ngi rat trich di liéu théda mot sb didu kién nao d6
Duwa trén

| Phép toan DPSQH | + | Mét sé bé sung |

— Cho phép 1 bang c6 nhiéu dong triing nhau
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a. Truy van co ban

GOm 3 ménh dé&
SELECT <danh sach cac cot>

FROM <danh sach cac bang>
WHERE <diéu kién>

— <danh sach cac cot>
+ Tén céc cot can duoc hién thj trong két qua truy van
— <danh sach céc bang>
+ Tén cac bang lién quan dén cau truy van
— <diéu kién>
« Biéu thirc boolean xac dinh dong nao sé duoc rat trich
+ Néi céc biéu thirc: AND, OR, va NOT
* Phéptoan:<,>,<, 2, #, = LIKE va BETWEEN
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SQL va bSQH

~ | SELECT <danh sach cac cot>
X e FROM <danh sach cac bang>
WHERE <diéu kién>

SELECT L

FROM R T, (C¢ (R))
WHERE C

Khoa CNTT — Pai hoc Sai Gon 40
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Vi du
»»»»»»»»» L4y tat ca cac cot

SELECT *~ cua quan hé két qua

FROM NHANVIEN

WHERE PHG=5

AND PHAI="Nam'
MANV  |HONV | TENLOT| TENNV | NGSINH | DCHI | PHAI | LUONG | MA_NaL | PHG
333445555 [Nguyen | Thanh | Tung | 12/08/1955 | 638 NVC Q5| Nam | 40000 | 888665555 | 5
987987987 |Nguyen | Manh | Hung | 09/15/1962 | BaRiaVT |Nam |38000 | 333445555 |5

Oruc=sapai=Nam (NHANVIEN)
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Ménh dé SELECT

SELECT MANV, HONV, TENLOT, TENNV
FROM NHANVIEN
WHERE PHG=5 AND PHAI=‘Nam’

MANV |HONV | TENLOT |TENNV
333445555 Nguyen Thanh Tung
987987987 Nguyen Manh Hung

TCMANV,HONV,TENLOT,TENNV(GPHG=5 A PHAI=‘Nam’ (NHANVIEN))
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Ménh dé SELECT

Tén bi danh

SELECT MANV, HONV AS HO, TENLOT AS ‘TEN LOT’, TENNV AS TEN
FROM NHANVIEN
WHERE PHG=5 AND PHAI="Nam’

MANV | Ho | TENLOT |TEN

333445555 Nguyen
987987987 Nguyen

Thanh Tung
Manh Hung

p MANV,HO,TEN LOT,TEN(nMANV,HONV,TENLOT,TEN NV(GPHG=5APHAI=‘Nam‘( NHANVIEN )))
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Ménh d& SELECT

SELECT MANV, HONV + “’ + TENLOT + ‘’ + TENNV AS ‘HO TEN’
FROM NHANVIEN
WHERE PHG=5 AND PHAI=‘Nam’

MANV | HO TEN

333445555
987987987

Nguyen Thanh Tung
Nguyen Manh Hung

pMANV,HO TEN(TCMANV,HONV+TENLO V(GPHG=5APHAI=‘Nam’(NHANVIEN)))

Khoa CNTT — Pai hoc Sai Gon 44
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Ménh d& SELECT

SELECT MANV, LUONG*1.1 AS ‘LUONG10%’
FROM NHANVIEN
WHERE PHG=5 AND PHAI=‘Nam’

MANV | LuonG10%
333445555 33000
987987987 27500

pMANV,LUONG10%(TEMANV,LUONG“1.1 (GPHG=5APHAI=‘Nam’(N HANVIEN)))

Khoa CNTT — Pai hoc Sai Gon 45

Vi du
Cho biét MANV va TENNV lam viéc & phong ‘Nghien cuu’

R1 ¢~ NHANVIEN [> pyc-marnc PHONGBAN

KQ <« TCMANV, TENNV (GTENPHG=‘Nghien cuu’(R1 ))

SELECT MANV, TENNV
FROM NHANVIEN, PHONGBAN

WHERE TENPHG=‘Nghien cuu’ AND PHG=MAPHG

Khoa CNTT — Pai hoc Sai Gon 47

Ménh dé SELECT

| Loai bo cac dong trung nhau |

SELECT DIETWECT LUONG
FROM NHANVIEN
WHERE PHG=5 AND PHAI=‘Nam’

LUONG
30000 . o
25000 -Ton ch| Phl . .
26000 - Ngwei dung muon thay

38000
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Ménh d& WHERE

SELECT MANV, TENNV .z . O
/,,,Bleu thirc luan ly
FROM NHANVIEN, PHONQBAN/”’/

WHERE TENPHG=‘Nghien cuu’ AND PHG=MAPHG

l l

TRUE TRUE

Khoa CNTT — Pai hoc Sai Gon 48
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Ménh dé WHERE

SELECT MANV, TENNV

FROM NHANVIEN, PHONGBAN

WHERE (TENPHG=‘Nghien cuu’ OR TENPHG=‘Quan ly’) AND
PHG=MAPHG

Khoa CNTT — Pai hoc Sai Gon 49

Ménh d& WHERE

NOT BETWEEN

SELECT MANV, TENNV
FROM NHANVIEN
WHERE LUONG NOT BETWEEN 20000 AND 30000

Khoa CNTT — Pai hoc Sai Gon 51

Ménh d& WHERE

BETWEEN

SELECT MANV, TENNV
FROM NHANVIEN
WHERE LUONG>20000 AND LUONG<30000

SELECT MANV, TENNV
FROM NHANVIEN
WHERE LUONG BETWEEN 20000 AND 30000
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Ménh d& WHERE

SELECT MANV, TENNV

FROM NHANVIEN

WHERE DCHI LIKE ‘Nguyen _ _ _ _’
Ky tl_r\bét ky

SELECT MANV, TENNV

FROM NHANVIEN

WHERE DCHI LIKE ‘Nguyen %’

Chuéi bét ky

Khoa CNTT — Pai hoc Sai Gon 52
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Ménh d& WHERE

NOT LIKE

SELECT MANV, TENNV
FROM NHANVIEN
WHERE HONV LIKE ‘Nguyen’

SELECT MANV, TENNV
FROM NHANVIEN
WHERE HONV NOT NOT LIKE ‘Nguyen’
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Ménh dé WHERE

Ménh dé WHERE

Escape

SELECT MANV, TENNV
FROM NHANVIEN
WHERE DCHI LIKE ‘% Nguyens_%’ ESCAPE ‘s’

‘Nguyen_’
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Ménh d& WHERE

Ngay gio

SELECT MANV, TENNV
FROM NHANVIEN
WHERE NGSINH BETWEEN ‘1955-12-08" AND ‘1966-07-19’

‘1955-12-08’  YYYY-MM-DD ’17:30:00°  HH:MI:SS
’12/08/1955°  MM/DD/YYYY '05:30 PM’
‘December 8, 1955’

‘1955-12-08 17:30:00°

Khoa CNTT — Pai hoc Sai Gon 55

— St dung trong tredng hop
+ Khéng biét (value unknown)
+ Khéng thé& ap dung (value inapplicable)
+ Khéng ton tai (value withheld)
— Nhirng bidu thrc tinh toan coé lién quan dén gia tri
NULL sé cho ra két qua la NULL
* x ¢c6 gia tri la NULL
« x + 3 cho ra két qua Ia NULL
« x + 3 12 mot biéu thirc khong hop 1é trong SQL
— Nhitng biéu thirc so sanh cé lien quan dén gia tri
NULL s& chora két qua la UNKNOWN
« x = 3 cho ra két qua Ia UNKNOWN
* x = 3 la mét so sanh khéng hop 1é trong SQL
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Ménh d& WHERE

NULL

SELECT MANV, TENNV
FROM NHANVIEN
WHERE MA_NQL IS NULL

SELECT MANV, TENNV
FROM NHANVIEN
WHERE MA_NQL IS NOT NULL

Khoa CNTT — Pai hoc Sai Gon 57

Ménh d& WHERE

SELECT MANV, MAPHG
FROM NHANVIEN, PHONGBAN

WHERE TRUE

WIANY WAFAG

333445555
333445555
333445555
987987987
987987987
987987987

[ L

Khoa CNTT — Dai hoc Sai Gon 5°

—

Ménh d& WHERE

Khi khéng ¢ ménh d& WHERE > Tuong duwong véi WHERE
(ménh @& ludn dung)
SELECT *

FROM PHONGBAN
WHERE 1=1

Khoa CNTT — Pai hoc Sai Gon 58

Ménh dé FROM

Diéu kién két cta phép két ciing dwoc thé hién théng qua
ménh d& WHERE con cac quan hé trong phép két dwoc thé
hién trong ménh dé FROM.

Vi du: V&i mbi phong ban hay cho biét cac dia diém clia phong
ban dé
PHONGBAN(TENPHG, MAPHG, TRPHG, NG_NHANCHUC)
DIADIEMPHG(MAPHG, DIADIEM)

KQ ¢~ PHONGBAND>< yapyg-maric DIADIEMPHG

SELECT *
FROM PHONGBAN, DIADIEMPHG
WHERE PHONGBAN.MAPHG=DIADIEMPHG.MAPHG
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Ménh dé FROM Tén bi danh

SELECT TENPHG, DIADIEM
FROM PHONGBAN AS PB, DDIEM_PHG AS DD
WHERE PB.MAPHG=DD.MAPHG

SELECT TENNV, N@S{NH, TENTN, NSSIEH
FROM NHANVIEN, THANNHAN
WHERE MANV=MA_NVIEN

SELECT TENNV, NV.NGSINH, TENTN, TN.NGSINH
FROM NHANVIEN NV, THANNHAN TN
WHERE MANV=MA_NVIEN
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L NHANYIEN

Vidu 1
V6i nhivtng d& an & ‘Ha Noi’, cho biét ma dé& an, ma phong

ban chu tri d& an, ho tén trwéng phong cling véi ngay sinh

va dia chi ciia ngudi ay

Khoa CNTT — Pai hoc Sai Gon 63

T |Many
HOmY
TENLOT THANNHAN
TERNY T [Many
NGSINH T matn
DIADIEM_PHG FHAL TENTN
V| Mmarc DCHI FHAL
¥ | piapmEM MA_NQL NGSINH
FHONG | QUANHE
MLUONG
&8
i df
PHONGBAN DEAN
R | MePHG =
c EMADA PHANCONG
TENPHG TENDA
PHG N P |manv
U] DDIEM_A
NGNC HOwS ¥ |MADA
THOIGIAM
NGED_CK
NGKT_Ck
Khoa CNTT — Dai hoc Sai Gon 62
Vidu 2

Tim ho tén cla nhan vién phong sb 5 cé tham gia vao dé

an “San pham X’ véi sb gid lam viéc trén 10 gio

Khoa CNTT — Pai hoc Sai Gon 64

16



Tim ho tén cta tlrng nhan vién va ngwdi phu trach truc tiép

nhan vién doé

Khoa CNTT — Pai hoc Sai Gon 65

Ménh d& ORDER BY

Dung d& hién thi két qua cau truy van theo mét thi tw nao dé
Cu phap

SELECT <danh sach cac cot>
FROM <danh sach cac bang>
WHERE <diéu kién>

ORDER BY <danh sach cac céot>

— ASC: tang (mac dinh)
— DESC: giam

Khoa CNTT — Pai hoc Sai Gon 67

Tim ho tén cla nhirng nhan vién dwgc “Nguyen Thanh

Tung” phu trach tryc tiép

Khoa CNTT — Pai hoc Sai Gon 66

Ménh d& ORDER BY

Vidu
SELECT MA_NVIEN, SODA
FROM PHANCONG
ORDER BY MA_NVIEN DESC, SODA

MA_NVIEN SODA

999887777 |10  *
999887777 | 30 ‘
987987987 | 10
987987987 | 30
987654321 | 10
987654321 | 20
987654321 | 30

Khoa CNTT — Dai hoc Sai Gon 58

—
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b. Phép toan tap hop trong SQL

SQL c6 cai dat cac phép toan
— Hop (UNION)
— Giao (INTERSECT)
— Trir (EXCEPT)

Két qua tra vé 1a tap hop
— Loai bé cac bd tring nhau
— Dé gilr lai cac bd tring nhau
* UNION ALL
* INTERSECT ALL
*« EXCEPT ALL

Khoa CNTT — Pai hoc Sai Gon 69

a. Phép toan tap hop trong SQL

Cu phap
SELECT <ds c6t> FROM <ds bang> WHERE <diéu kién>
UNION [ALL]
SELECT <ds cot> FROM <ds bang> WHERE <diéu kién>

SELECT <ds c6t> FROM <ds bang> WHERE <diéu kién>
INTERSECT [ALL]

SELECT <ds cét> FROM <ds bang> WHERE <diéu kién>

SELECT <ds cot> FROM <ds bang> WHERE <diéu kién>
EXCEPT [ALL]
SELECT <ds cot> FROM <ds bang> WHERE <diéu kién>

Khoa CNTT — Pai hoc Sai Gon 70

Vidu5

Cho biét cac ma dé an co

— Nhan vién vé&i ho la ‘Nguyen’ tham gia hoac,

— Trwdng phong chu tri d& an dé véi ho 1a ‘Nguyen’
SELECT SODA
FROM NHANVIEN, PHANCONG
WHERE MANV=MA_NVIEN AND HONV=‘Nguyen’
UNION
SELECT MADA
FROM NHANVIEN, PHONGBAN, DEAN
WHERE MANV=TRPHG AND MAPHG=PHONG
AND HONV=‘Nguyen’

Khoa CNTT — Pai hoc Sai Gon 7t

Vidu 6

Tim nhan vién cé ngudi than cung tén va cung gidi tinh

SELECT ROM NHANVIEN

SELECT TENTN, PHAI FROM THANNHAN

SELECT NV.*

FROM NHANVIEN NV, THANNHAN TN

WHERE NV.MANV=TN.MA_NVIEN

AND NV.TENNV=TN.TENTN AND NV.PHAI=TN.PHAI

Khoa CNTT — Pai hoc Sai Gon 72
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Tim nhirng nhén vién khéng c6 than nhén nao

SELECT MANV FROM NHANVIEN
T
SELECT MA_NVIEN AS MANV FROM THANNHAN

Khoa CNTT — Pai hoc Sai Gon 73

Truy van l6ng

Cac cau lénh SELECT c6 thé 16ng nhau & nhidu mirc
Cau truy van con thwdng trd vé mot tap cac gia tri
C?c cau t(uy van con trong cuing mét ménh d& WHERE dwoc
két hgp bang phép ndi logic
Ménh d& WHERE cla cau truy van cha
— <biéu thirc> <so sanh tap hop> <truy van con>
— So sanh tap hop thwdng di cling véi mot sb toan tir
* IN, NOT IN
« ALL
* ANY hoac SOME
— Kiém tra sw tdn tai
* EXISTS
« NOT EXISTS

Khoa CNTT — Pai hoc Sai Gon 75

Truy van l6ng

SELECT MANV, TENNV
FROM NHANVIEN, PHONGBAN
WHERE TENPHG=‘Nghien cuu’ AND PHG=MAPHG

Cau truy van cha
(Outer query)

SELECT <danh sach cac cot>
FROM <danh sach cac bang>
WHERE <so sanh tap hop>

SELECT <danh sach cac cot>
FROM <danh sach cac bang>
WHERE <diéu kién>

Cay truy van con
(Subquery)

Khoa CNTT — Dai hoc Sai Gon 74

Truy van léng

C6 2 loai truy van ldng
— Ldng phan cép
+ Ménh d& WHERE cua truy van con khéng tham
chiéu dén thudc tinh clia cac quan hé trong ménh
d& FROM & truy van cha
+ Khi thwe hién, cau truy van con sé dwoc thuwe hién
trwédc
— Ldng twong quan
« Ménh d& WHERE cua truy van con tham chiéu it
nhat mot thude tinh cta cac quan hé trong ménh
d& FROM & truy van cha
« Khi thwe hién, cau truy van con sé& dwoc thwe hién
nhiéu 14n, méi 14n twong trng vé&i mot bod cla truy
van cha

Khoa CNTT — Pai hoc Sai Gon 76
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Vi du - Long phan cap

SELECT MANV, TENNV
FROM NHANVIEN, PHONGBAN
WHERE TENPHG=‘Nghien cuu’ AND PHG=MAPHG
SELECT MANYV, TENNV

SELECTMANV, TENNV - { FROM NHANVIEN p
" FROM NHANVIEN _ WHEREPHG IN (1,4,5) /
' WHERE PHG IN (SELECT MAPHG i
-FROM PHONGBAN B
WHERE TENPHG=‘Nghien cuu )

Khoa CNTT — Pai hoc Sai Gon 77

SELECT DISTINCT TENDA
FROM DEAN
WHERE MADA IN

(e
_-SELECT SODA

{ FROM NHANVIEN, PHANCONG ;
“WHERE MANV=MA_NVIEN AND HONV-‘Nguyen

OR MADA IN
( [
_SELECT MADA
" FROM NHANVIEN, PHONGBAN DEAN
. WHERE MANV=TRPHG AND MAPHG= PHONG
\*~AND HONV-‘Nguyen
) e I

Khoa CNTT — Pai hoc Sai Gon 7°

SELECT SODA

FROM NHANVIEN NV, PHANCONG PC

WHERE NV.MANV=PC.MA_NVIEN AND NV.HONV=‘Nguyen’
UNION

SELECT MADA

FROM NHANVIEN NV, PHONGBAN PB, DEAN DA

WHERE NV.MANV=PB.TRPHG AND PB.MAPHG=DA.PHONG
AND NV.HONV=‘Nguyen’

Khoa CNTT — Pai hoc Sai Gon 78

Vidu7

Tim nhirng nhén vién khéng cé than nhan nao

SELECT *

FROM NHANVIEN

WHERE MANV NOT IN (
SELECT MA_NVIEN
FROM THANNHAN )

SELECT *

FROM NHANVIEN

WHERE MANV <> ALL (
SELECT MA_NVIEN
FROM THANNHAN )

Khoa CNTT — Pai hoc Sai Gon 80
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Vidu 8

Tim nhi*rng nhan vién cé lwong Ién hon lwong cia it nhét
mOt nhan vién phong 4
SELECT *
FROM NHANVIEN
WHERE LUONG > ANY (
SELECT LUONG
FROM NHANVIEN
WHERE PHG=4)

SELECT NV1.*
FROM NHANVIEN NV1, NHANVIEN NV2
WHERE NV1.LUONG > NV2.LUONG AND NV2.PHG=4

Khoa CNTT — Pai hoc Sai Gon 81

Vi du 10

Tim nhitng trwdng phong co t6i thiéu moét than nhan

SELECT *

FROM NHANVIEN

WHERE MANV IN (SELECT MA_NVIEN FROM
THANNHAN)

AND MANV IN (SELECT TRPHG FROM
PHONGBAN)

Khoa CNTT — Pai hoc Sai Gon 83

Tim nhitng nhan vién co6 lvong I&n hon lwong cla tat ca
nhan vién phong 4

SELECT *

FROM NHANVIEN

WHERE LUONG > ALL (
SELECT LUONG
FROM NHANVIEN
WHERE PHG=4)

Khoa CNTT — Pai hoc Sai Gon 82

Vi du - Long twong quan

SELECT MANV, TENNV
FROM NHANVIEN, PHONGBAN
WHERE TENPHG=‘Nghien cuu’ AND PHG=MAPHG

SELECT MANV, TENNV
FROM NHANVIEN
WHERE EXISTS

SELECT *
FROM PHONGBAN
WHERE TENPHG=‘Nghien cuu’ AND PHG=MAPHG

Khoa CNTT — Pai hoc Sai Gon 84

21



Tim nhan vién c6 ngudi than cung tén va cung gidi tinh

SELECT *
FROM NHANVIEN NV
WHERE EXISTS (
SELECT *
FROM THANNHAN TN
WHERE NV.MANV=TN.MA_NVIEN
AND NV.TENNV=TN.TENTN
AND NV.PHAI=TN.PHAI)

Khoa CNTT — Pai hoc Sai Gon 85

Tim nhitng nhan vién cé lwong I&n hon lwong cla it nhat
mot nhan vién phong 4

SELECT *
FROM NHANVIEN NV1
WHERE EXISTS (
SELECT *
FROM NHANVIEN NV2
WHERE NV2PHG=4
AND NV1.LUONG>NV2.LUONG)

Vidu7

Tim nhirng nhén vién khéng c6 than nhan nao
SELECT *
FROM NHANVIEN
WHERE NOT EXISTS (
SELECT *
FROM THANNHAN
WHERE MANV=MA_NVIEN)

Khoa CNTT — Pai hoc Sai Gon 86

Khoa CNTT — Pai hoc Sai Gon 87

Vi du 10

Tim nhirng trwdng phong cé tdi thiéu mét than nhan

SELECT *
FROM NHANVIEN
WHERE EXISTS (
SELECT *
FROM THANNHAN
WHERE
MANV=MA_NVIEN )
AND EXISTS (
SELECT *
FROM PHONGBAN
WHERE MANV=TRPHG )

Khoa CNTT — Pai hoc Sai Gon 88
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IN va EXISTS

IN
— <tén cot> IN <cau truy van con>
— Thuéc tinh & ménh d& SELECT cua truy van con phai cé
cung kiéu div liéu véi thude tinh @ ménh d& WHERE cua
truy van cha
EXISTS
— Khéng can c¢é thudc tinh, hang sb hay biéu thirc nao khac
ding truwée
— Khong nhét thiét liat k& tén thudc tinh & ménh d& SELECT
cla truy van con
— Nhirng cau truy van c6 = ANY hay IN déu c6 thé chuyén
thanh cau truy van cé EXISTS

Khoa CNTT — Pai hoc Sai Gon 89

Phép chia trong SQL

St dung NOT EXISTS dé biéu dién

SELECT R1.A, R1.B, R1.C
FROM R R1
WHERE NOT EXISTS (
SELECT *
FROM S
WHERE NOT EXISTS (
SELECT *
FROM R R2
WHERE R2.D=S.D AND R2.E=S.E
AND R1.A=R2.A AND R1.B=R2.B AND
R1.C=R2.C))

Khoa CNTT — Pai hoc Sai Gon 91

Phép chia trong SQL

[R [a [B [c [p [E [s [po [E [rRes [A [B c
3 a o a 1 bl a 1 a; o a ¥
a |a v a 1 b 1 v a ¥
a a v b 1
B a v a 1
B |a |y |b |3
¥ a v a 1
¥ a v b 1
y |a |[p |b [1

R+S Ia tap cac gia tri a; trong R sao cho khdng ¢ gia tri b;
nao trong S lam cho bé (a;, b;) khdng ton tai trong R

Khoa CNTT — Dai hoc Sai Gon 9°

Vi du 12

Tim tén cac nhan vién dwoc phan cong lam tat ca cac dd an

— Tim tén cac nhan vién ma khdng cé dé an nao 1a khéng dwoc
phan cong lam

— Tap bj chia: PHANCONG(MA_NVIEN, SODA)

— Tap chia: DEAN(MADA)

— Tap két qua: KQ(MA_NVIEN)

— Két KQ v&i NHANVIEN dé 14y ra TENNV

Khoa CNTT — Pai hoc Sai Gon 92
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Vi du 12

SELECT NV.TENNV
FROM NHANVIEN NV, PHANCONG PC1
WHERE NV.MANV=PC1.MA_NVIEN
AND NOT EXISTS (
SELECT *
FROM DEAN DA
WHERE NOT EXISTS (
SELECT *
FROM PHANCONG PC2
WHERE PC2.SODA=DA.MADA
AND PC1.MA_NVIEN=PC2.MA_NVIEN ))

Khoa CNTT — Pai hoc Sai Gon 93

Tim téng lwong, lwong cao nhét, lwong thap nhét va lvong
trung binh cla cac nhan vién

SELECT SUM(LUONG), MAX(LUONG), MIN(LUONG),
AVG(LUONG)
FROM NHANVIEN

Khoa CNTT — Pai hoc Sai Gon 95

c. Ham két hop

COUNT
— COUNT(*) démsbdong )
— COUNT(<tén thudc tinh>) dém so gia tri khac NULL cla
thudc tinh ] ]
— COUNT(DISTINCT <tén thudc tinh>) dém s6 gia tri khac
nhau va khac NULL cula thudc tinh
MIN
MAX
SUM
AVG
Céac ham két hop dwoc d&t @ ménh dé SELECT

Khoa CNTT — Pai hoc Sai Gon 94

Cho biét sb lwgng nhan vién ctia phong ‘Nghien cuu’

SELECT COUNT(*) AS SL_NV
FROM NHANVIEN, PHONGBAN
WHERE PHG=MAPHG AND TENPHG=‘Nghien cuu’

Khoa CNTT — Pai hoc Sai Gon 9
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Cho biét sb lwgng nhan vién cta tirng phong ban

PHG | sL_nv
5 3
4 3
1
MANV HONV TENLOT | TENNV NGSINH DCHI PHAI LUONG MA_NQL PHG
333445555 [Nguyen | Thanh Tung 12/08/1955 638 NVC Q5 | Nam | 40000 888665555 | 5
987987987 |[Nguyen | Manh Hung 09/15/1962 Ba Ria VT Nam 38000 333445555 5
453453453 (Tran Thanh Tam 07/311972 543 MTL Q1 Nu 25000 333445555 5
999887777  |Bui Ngoc Hang 07/19/1968 33 NTH Q1 Nu 38000 987654321 4
987654321 |Le Quynh Nhu 07620/1951 219TD Q3 Nu 43000 888665555 | 4
987987987 (Tran Hong Quang 04/08/1969 980 LHP Q5 Nam 25000 987654321 4
888665555 [Pham Van Vinh 11/10/1945 450 TV HN Nam 55000 NULL 1
Khoa CNTT — Dai hoc Sai Gon 97
——C=| NHANVIEN
T |many
HOY
TENLOT THANNHAN
TENNY ¥ |many
INGSINH ¥ |MATH
DIADIEM_PHG FHAT TENTN
?|nerre DCHI FHAL
¥ | DIADIEM MA_NQL NGSINH
FHONG QUANHE
MLUONG
43
i g
PHONGBAN DEAN
7| merc
TENPHG [maoa PHANCONG
TENDA =
TRPHG DDIEM 2 \:’ MANY
NGNC FHonG 7 [Mapa
bt S THOIGIAN
NGKT LK

Khoa CNTT — Dai hoc Sai Gon 999

SELECT <danh sach cac cot>

FROM <danh sach cac bang>

WHERE <diéu kién>

GROUP BY <danh sach cac c6t gom nhém>

Khoa CNTT — Pai hoc Sai Gon 98

Cho biét sb lwgng nhan vién cla tirng phong ban

SELECT PHONG, COUNT(*) AS SL_NV
FROM NHANVIEN
GROUP BY PHONG

SELECT TENPHG, COUNT(*) AS SL_NV
FROM NHANVIEN, PHONGBAN
WHERE PHONG=MAPHG

GROUP BY TENPHG

Khoa CNTT — Dai hoc Sai Gon 100
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Vidu 17

Vi mc“Ji‘ nhan vién cho biét ma sb, ho tén, sb
lwgng dé an va tong thoi gian ma ho tham gia

MA_NVIEN SODA THOIGIAN

123456789 | 1 325 SELECT MA_NVIEN, COUNT(*) AS SL_DA,

123456789 ) 2 - SUM(THOIGIAN) AS TONG_TG

333445555 | 2 10.0 FROM PHANCONG

333445555 |3 10.0 GROUP BY MA_NVIEN

333445555 10 10.0

888665555 20 20.0

087087987 | 10 250 SELECT HONV, TENNV, COUNT(*) AS SL_DA,

oarosrosr | 30 oo SUM(THOIGIAN) AS TONG_TG
FROM PHANCONG, NHANVIEN

987654321 | 30 P WHERE MA_NVIEN=MANV

987654321 120 15.0 GROUP BY MA_NVIEN, HONV, TENNV

453453453 1 20.0

453453453 2 20.0

Khoa CNTT — Pai hoc Sai Gon 101

e. Diéu kién trén nhém

Cu phap
SELECT <danh sach cac cot>
FROM <danh sach cac bang>

WHERE <diéu kién>
GROUP BY <danh sach cac c6t gom nhom>
HAVING <diéu kién trén nhém>

Khoa CNTT — Pai hoc Sai Gon 103

Cho biét nhirng nhan vién tham gia tir 2 dé an tré

1én

MA_NVIEN | SODA | THOIGIAN
123456789 | 1 325

123456789 | 2 7.5

333445555 |2 10.0

333445555 |3 10.0

333445555 | 10 10.0

888665555 | 20 200 - piloaira
987987987 | 10 35.0

987987987 | 30 5.0

987654321 | 30 20.0

987654321 | 20 15.0

453453453 | 1 20.0

453453453 | 2 20.0

Khoa CNTT — Pai hoc Sai Gon 102

Cho biét nhirng nhan vién tham gia tr 2 dé an tré 1én

SELECT MA_NVIEN
FROM PHANCONG
GROUP BY MA_NVIEN
HAVING COUNT(*) >=2

Khoa CNTT — Dai hoc Sai Gon 104
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Vi du 19

Cho biét nhitng phong ban (TENPHG) cé lwong
trung binh cua cac nhan vién Ién lon 20000

SELECT PHONG, AVG(LUONG) AS
LUONG_TB

FROM NHANVIEN

GROUP BY PHONG

HAVING AVG(LUONG) > 20000

SELECT TENPHG, AVG(LUONG) AS
LUONG_TB

FROM NHANVIEN, PHONGBAN
WHERE PHONG=MAPHG

GROUP BY TENPHG

HAVING AVG(LUONG) > 20000

Khoa CNTT — Dai hoc Sai Gon 105

The tw thwe hién cau truy van c6 ménh d& GROUP BY va
HAVING

— (1) Chon ra nhitng dong théa diéu kién trong ménh dé
WHERE

— (2) Nhitng dong nay sé duwoc gom thanh nhiéu nhém twong
&rng voi ménh d& GROUP BY

— (3) Ap dung cac ham két hop cho méi nhém

— (4) Bé qua nhitng nhém khéng théa diéu kién trong ménh dé
HAVING

— (5) Rut trich cac gia tri cla cac cot va ham két hop trong
ménh d& SELECT

Khoa CNTT — Pai hoc Sai Gon 107

Ménh d& GROUP BY
— Cac thudc tinh trong ménh dé SELECT (trr nhirng thudc tinh
trong cac ham két hop) phai xuat hién trong ménh d& GROUP

BY
Ménh d& HAVING

— St dung cac ham két hop trong ménh d& SELECT dé kiém
tra mot s6 didu kién nao dé

— Chi kiém tra diéu kién trén nhom, khong la diéu kién loc trén
tieng bo

— Sau khi gom nhém didu kién trén nhom méi dwoc thwe hién

Khoa CNTT — Dai hoc Sai Gon 106

Vi du 20

Tim nhitng phong ban cé lwong trung binh cao nhat
SELECT PHG, AVG(LUONG) AS LUONG_TB
ERONGNHBNVIEN

EROUMNBXP
BRONB B! ONG) >= ALL (

HAVING MAX(ASE{ECUNG]}(LUONG)
FROM NHANVIEN
GROUP BY PHG)

Khoa CNTT — Dai hoc Sai Gon 108
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Vi du 21

Tim tén cac nhan vién dwoc phan cong lam tat ca
cac do an

SELECT MANV, TENVN

FROM NHANVIEN, PHANCONG

WHERE MANV=MA_NVIEN

GROUP BY MANV, TENNV

HAVING COUNT(*) = (

SELECT COUNT(¥)
FROM DEAN )

Khoa CNTT — Pai hoc Sai Gon 109

Truy van con & ménh dé FROM

Két qua tra vé ctia mot cau truy van phu la mét bang
— Bang trung gian trong qua trinh truy van

— Khong c¢6 lwu triv that sy
Cu phap

SELECT <danh sach cac cot>

FROM R1, R2, (<truy van con>) AS tén_bang
WHERE <diéu kién>

Khoa CNTT — Pai hoc Sai Gon 111

f. M6t s6 dang truy van khac

Truy van con & ménh d& FROM

Diéu kién két @ ménh d& FROM
— Phép két tw nhién
— Phép két ngoai

CAu truc CASE

Khoa CNTT — Dai hoc Sai Gon 110

Vi duy 22

Cho biét nhitng phong ban (TENPHG) c6 luvong trung binh
clia cac nhan vién Ién hon 20000

SELECT PHG, AVG(LUONG) AS LUONG_TB
FROM NHANVIEN

GROUP BY PHG

HAVING AVG(LUONG) > 20000

SELECT PHG, TENPHG, AVG(LUONG) AS LUONG_TB
FROM NHANVIEN, PHONGBAN

WHERE PHG=MAPHG

GROUP BY PHG, TENPHG

HAVING AVG(LUONG) > 20000

Khoa CNTT — Pai hoc Sai Gon 112
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Vi duy 22

Cho biét nhitng phong ban (TENPHG) c6 luvong trung binh
clia cac nhan vién Ién hon 20000

SELECT TENPHG, TEMP.LUONG_TB
FROM PHONGBAN, (SELECT PHG, AVG(LUONG) AS LUONG_TB
FROM NHANVIEN
GROUP BY PHG
HAVING AVG(LUONG)> 20000 ) AS TEMP
WHERE MAPHG=TEMP.PHG

Khoa CNTT — Pai hoc Sai Gon 113

t & ménh dé FROM

Két bang

SELECT <danh sach cac cot>
FROM R1 [INNER] JOIN R2 ON <biéu thirc>
WHERE <diéu kién>

Két ngoai

SELECT <danh sach cac cot>
FROM R1 LEFT|RIGHT [OUTER] JOIN R2 ON <biéu thirc>
WHERE <diéu kién>

Khoa CNTT — Dai hoc Sai Gon 114

Tim ma va tén cac nhan vién lam viéc tai phong ‘Nghien
cuu’

SELECT MANV, TENNV

FROM NHANVIEN, PHONGBAN
WHERE TENPHG=‘Nghien cuu’ AND
PHONG=MAPHG

SELECT MANV, TENNV

FROM NHANVIEN INNER JOIN PHONGBAN ON
PHONG=MAPHG

WHERE TENPHG=‘Nghien cuu’

Khoa CNTT — Pai hoc Sai Gon 15

Tim ho tén cac nhan vién va tén cac dé an nhan vién tham
gia néu co

SELECT NV.TENNV, NV.TENDA
FROM (PHANCONG PC JOIN DEAN DA ON SODA=MADA)
LEFT JOIN NHANVIEN NV ON PC.MA_NVIEN=NV.MANV

PHANCONG join DEAN | | NHANVIEN

MA_NVIEN=MANV

mé réng

Khoa CNTT — Dai hoc Sai Gon 116
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CAu triic CASE

Cho phép kiém tra didu kién va xuét théng tin theo tirng
trwong hop

Cu phap

CASE <tén cot>
WHEN <gia tri> THEN <bi§u thirc>
WHEN <gia tri> THEN <biéu thiwc>

[ELSE <biéu thirc>]

END

Khoa CNTT — Pai hoc Sai Gon 117

Cho biét ho tén cac nhan vién va nam vé huu

SELECT HONV, TENNV

(CASE PHAI
WHEN 'Nam' THEN YEAR(NGSINH) + 60
WHEN 'Nu‘ THEN YEAR(NGSINH) + 55
END ) AS NAMVEHUU

FROM NHANVIEN

Khoa CNTT — Pai hoc Sai Gon 119

Cho biét ho tén cac nhan vién da dén tudi vé huu (nam 60
tudi, nir 55 tudi)

SELECT HONV, TENNV

FROM NHANVIEN

WHERE YEAR(GETDATE()) - YEAR(NGSINH) >= ( CASE PHAI
WHEN 'Nam' THEN 60
WHEN 'Nu' THEN 55
END)

Khoa CNTT — Dai hoc Sai Gon 118

SELECT <danh sach cac cot>

FROM <danh sach cac bang>

[WHERE <diéu kién>]

[GROUP BY <cac thudc tinh gom nhém>]
[HAVING <diéu kién trén nhém>]
[ORDER BY <cac thudc tinh sép thiy tu>]

Khoa CNTT — Dai hoc Sai Gon 120
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4. Cap nhat div liéu

Cap nhat dir liéu gdm cac lénh:
— Thém (insert)
— Xoa (delete)

— Stra (update)

Khoa CNTT — Pai hoc Sai Gon 121

a. Lénh INSERT

Dung dé thém 1 hay nhiéu dong vao bang
Dé them di lieu

— Tén quan hé

— Danh sach cac thudc tinh can thém dir lieu

— Danh sach cac gia tri twong &ng

e Cu phap (thém 1 dong)

INSERT INTO <tén bang>(<danh sach cac thuéc tinh>)
VALUES (<danh sach cac gia tri>)

Khoa CNTT — Pai hoc Sai Gon 122

INSERT INTO NHANVIEN(HONV, TENLOT, TENNV, MANV)
VALUES (‘Le’, ‘Van’, ‘Tuyen’, ‘635635635’)

INSERT INTO NHANVIEN(HONV, TENLOT, TENNV, MANV, DCHI)
VALUES (‘Le’, ‘Van’, ‘Tuyen’, ‘635635635’, NULL)

INSERT INTO NHANVIEN
VALUES (‘Le’, ‘Var’, ‘Tuyen’, ‘635635635’, *12/30/1952’, ’98 HV’, ‘Nam’,
370007, 4)

Khoa CNTT — Pai hoc Sai Gon 123

a. Lénh INSERT

Nhan xét

— Thi ty cac gia tri phai trung v&i the tw cac cot

— Co6 thé thém gia tri NULL & nhirng thudc tinh khong 1a khoa
chinh va NOT NULL

— Cau lénh INSERT sé gap 16i néu vi pham RBTV
» Khoa chinh
+ Tham chiéu
* NOT NULL - cac thudc tinh c6 rang buéc NOT NULL bat budc
phai cé gia tri

Khoa CNTT — Dai hoc Sai Gon 124
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a. Lénh INSERT

Cu phap (thém nhiéu dong)

INSERT INTO <tén bang>(<danh sach cac thudc tinh>)

<cau truy van con>

Khoa CNTT — Dai hoc Sai Gon 125

b. Lénh DELETE

Dung dé xda cac dong clia bang
Cu phap

DELETE FROM <tén bang>
[WHERE <diéu kién>]

Khoa CNTT — Pai hoc Sai Gon 127

CREATE TABLE THONGKE_PB

TENPHG VARCHAR(20),
SL_NV INT,
LUONG_TC INT

INSERT INTO THONGKE_PB(TENPHG, SL_NV, LUONG_TC)
SELECT TENPHG, COUNT(MANV), SUM(LUONG)
FROM NHANVIEN, PHONGBAN
WHERE PHG=MAPHG
GROUP BY TENPHG

Khoa CNTT — Dai hoc Sai Gon 126

DELETE FROM NHANVIEN DELETE FROM NHANVIEN
WHERE HONV=*‘Tran’ WHERE MANV=‘345345345’

DELETE FROM NHANVIEN
Xoa di nhirng nhan vién & phong ‘Nghien cuu’

DELETE FROM NHANVIEN
WHERE PHG IN (
SELECT MAPHG
FROM PHONGBAN
WHERE TENPHG=‘Nghien cuu’)

Khoa CNTT — Dai hoc Sai Gon 128
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b. Lénh DELETE

Nhan xét
— Sb lwgng sb6 dong bi xéa phu thudc vao diéu kién & ménh

dé WHERE

— Néu khong chi dinh diéu kién & ménh d& WHERE, t4t ca

cac dong trong bang sé bi xdéa

— Lénh DELETE c6 thé gay ra vi pham RB tham chiéu
» Khéng cho x6a
+ Xoa ludn nhirng dong ¢ gia tri dang tham chiéu dén

« Pat NULL cho nhirng gia tri tham chiéu

Khoa CNTT — Pai hoc Sai Gon 129

UPDATE NHANVIEN
SET NGSINH="08/12/1965’
WHERE MANV=‘333445555’

V6i d& an c6 ma sb 10, hay thay ddi noi thwc hién dé& an
thanh ‘Vung Tau’ va phong ban phu trach la phong 5

UPDATE DEAN

SET DIADIEM_DA=’Vung Tau’,
PHONG=5

WHERE MADA=10

Khoa CNTT — Pai hoc Sai Gon ¥

c. Lénh UPDATE

Dung dé thay ddi gia tri cia thudc tinh cho cac dong cla
bang
Cu phap

UPDATE <tén bang>
SET <tén thudc tinh>=<gia tri m¢&i>,
<tén thudc tinh>=<gia tri méi>,

[WHERE <diéu kién>]

Khoa CNTT — Dai hoc Sai Gon 130

c. Lénh UPDATE

Nhan xét
— Nhirng dong thda diéu kién tai ménh d& WHERE sé& dwoc

cap nhat gia tri moi

— Néu khéng chi dinh didu kién & ménh d& WHERE, tat ca cac

dong trong bang sé bj cap nhat

— Lénh UPDATE c6 thé gay ra vi pham RB tham chiéu
» Khong cho stra

+ Stra ludn nhirng dong c6 gia tri dang tham chiéu dén

Khoa CNTT — Pai hoc Sai Gon 132
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Bang & mot quan hé dwoc td chire lwu triy vat ly trong
CSDL

Khung nhin cling la mét quan hé
— Khoéng dwoc lwu trik vat ly (bang do)
— Khoéng chra di¥ liéu
— DPuwoc dinh nghta tir nhirng bang khac

— C6 thé truy van hay cap nhat théng qua khung nhin

Khoa CNTT — Pai hoc Sai Gon 133

Dinh nghia khung nhin

Cu phap
CREATE VIEW <tén khung nhin> AS
<cau truy van>

DROP VIEW <tén khung nhin>

Bang 4o nay co
— Danh sach thudc tinh triing v&i cac thudc tinh trong ménh dé
SELECT
— S6 dong phu thudc vao didu kién & ménh d& WHERE
— D@ liéu duoc lay tir cac bang & ménh d& FROM

Khoa CNTT — Dai hoc Sai Gon 135

Tai sao phai str dung khung nhin?
— Che déu tinh phirc tap ctia div liéu
— Pon gidn héa cac cau truy van
— Hién thi di liéu dwoi dang tién dung nhét

— An toan dir liéu

Khoa CNTT — Dai hoc Sai Gon 134

CREATE VIEW NV_P5 AS
SELECT MANV, HONV, TENLOT, TENVN
FROM NHANVIEN
WHERE PHG=5

CREATE VIEW TONGLNG_SLNV_PB AS
SELECT MAPHG, TENPB, COUNT(*) AS SLNV,
SUM(LUONG) AS TONGLNG
FROM NHANVIEN, PHONGBAN
WHERE PHG=MAPHG
GROUP BY TENPHG

Khoa CNTT — Dai hoc Sai Gon 136
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Truy van trén khung nhin

Tuy khéng chira di¥ liéu nhwng cé thé thwe hién cac cau
truy van trén khung nhin

SELECT TENNV
FROM NV_P5
WHERE HONV LIKE
‘Nguyen’

NV_P5 <« TEMANV,HONV, TENLOT, TENNV (GPHG=5 (NHANVIEN))

Tc TENNV (GHONV=‘Nguyen’ (NV_PS))

Khoa CNTT — Pai hoc Sai Gon 137

Cap nhat trén khung nhin

Co thé dung cac cau Iénh INSERT, DELETE va UPDATE
cho cac khung nhin don gién

— Khung nhin dugc xay dwng trén 1 bang va cé khéa chinh

clia bang

Khéng thé& cap nhat di liéu néu
— Khung nhin ¢6 dung tr khéa DISTINCT

Khung nhin c6 s dung cac ham két hop

Khung nhin c6 ménh d& SELECT mé réng

Khung nhin dwgc xay dwng tir bang cé RB trén cot

— Khung nhin duwoc xay dwng tir nhiéu bang

Khoa CNTT — Pai hoc Sai Gon 139

Truy van trén khung nhin

C6 thé viét cau truy van di¥ liéu tir khung nhin va bang

SELECT HONV, TENVN, TENDA, THOIGIAN
FROM NV_P5, PHANCONG, DEAN
WHERE MANV=MA_NVIEN AND SODA=MADA

Khoa CNTT — Pai hoc Sai Gon 138

Cap nhat trén khung nhin

Stra lai ho cho nhan vién ma ‘123456789’ & phong 5 la
‘Pham’

UPDATE NV_P5
SET HONV=‘Pham’
WHERE MANV= ‘123456789’

Khoa CNTT — Dai hoc Sai Gon 140
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6. Chi muc

Chi muc trén thudc tinh A 1a mét cau trac div liéu lam cho
viéc tim kiém mau tin c6 chira A hiéu qua hon

SELECT *
FROM NHANVIEN
WHERE PHG=5 AND PHAI=‘Nu’

[Poc 10.000 b6 |

Doc 200 bo
Bang NHANVIEN c6 10.000 bo
C6 200 nhan vién lam viéc cho phong 5 Boc 70 bd

Khoa CNTT — Pai hoc Sai Gon 141

Nhan xét

— Tim kiém nhanh trong trwd'ng hop so sanh véi hang sé va
phép két
— Lam cham di cac thao tac thém, xda va stra
— Tén chi phi
 Lwu trir chi muc

« Truy xuét dfa nhidu

Chon Iya cai dat chi muc hop ly???

Khoa CNTT — Pai hoc Sai Gon 143

6. Chi muc

Cu phap

| CREATE INDEX <tén chi muc> ON <tén bang>(<tén cét>) |

| DROP INDEX <tén chi muc> |

Vidu
CREATE INDEX PHG_IND ON NHANVIEN(PHG)

CREATE INDEX PHG_PHAI_IND ON NHANVIEN(PHG, PHAI)

Khoa CNTT — Pai hoc Sai Gon 142

Thank you!

36



CO' SO DU LIEU

Khoa Cong nghé thong tin — Dai hoc Sai Gon

N6i dung chi tiét

1. Gigi thiéu
2. Phép tinh quan hé trén bd
3. Phép tinh quan hé trén mién

Khoa CNTT — Dai hoc Sai Gon 2

Chuong 5

PHEP TiNH QUAN HE

L& ngdn ngi truy van hinh thirc
%Do Codd dé& nghi vao nam 1972, “Data Base Systems”,
Prentice Hall, p33-98

»Dic diém

> Phi thtd tuc
> Duwa vao ly thuyét logic
> Rt trich cai gi (what) # rat trich nhw thé nao (how)

Kha nang dién dat twong dwong v&i DSQH

v

Khoa CNTT — Pai hoc Sai Gon 4




Dai sb quan hé (relational algebra) c6 tinh tha tuc,

gan v&i ngdn ngi 1ap trinh
vs

Phép tinh quan hé (relational calculus) khéng c6

tinh tha tuc va gan véi ngdn nglr tw nhién hon

Khoa CNTT — Pai hoc Sai Gon 5

2. Phép tinh quan hé trén b

Biéu thirc phép tinh quan hé trén bd cé dang
| {tA|P()} |

— t1a bién bd
+ Bién nhan gia tri la mot bd cta quan hé trong CSDL

» t.Ala gia tri cia bo t tai thudc tinh A

— P14 cong thirc c6 lien quan dén t
+ P(t) c6 gia tri PUNG hoéc SAl phu thudc vao t

— Két qua tra vé 1a tap cac bo t sao cho P(t) dung

Khoa CNTT — Pai hoc Sai Gon 7

Co 2 loai
— Phép tinh quan hé trén bd (Tuple Rational
Calculus)
« SQL
— Phép tinh quan hé trén mién (Domain
Rational Calculus)
* QBE (Query By Example)

Khoa CNTT — Pai hoc Sai Gon ©

Tim céac nhéan vién cé lwong trén 30000

v N

{t|t e NHANVIEN A t.LUONG > 30000 }

— t e NHANVIEN ding
+ Néu t 1a mot thé hién ctia quan hé NHANVIEN
— t.LUONG > 30000 dung
+ Néu thudc tinh LUONG cuia t ¢6 gia tri trén 30000

Khoa CNTT — Pai hoc Sai Gon 8




Cho biét ma va tén nhan vién cé lvong trén 30000

— Tim nhirng bd t thugc NHANVIEN cé thudc tinh lwong 1én hon
30000
— L&y ra céc gia tri tai thudc tinh MANV va TENNV

{ t.MANV, t TENNV | t e NHANVIEN A t.LUONG > 30000 }

— Tap cac MANV va TENNV cla nhirng bd t sao cho t 1a mét thé hién
cta NHANVIEN va t c6 gia trj I&én hon 30000 tai thudc tinh LUONG

Khoa CNTT — Pai hoc Sai Gon

Cho biét cac nhan vién (MANV) lam viéc & phong ‘Nghien
cuu’
{t.MANV | t e NHANVIEN A
Js € PHONGBAN (
s.TENPHG = ‘Nghien cuu’ A
s.MAPHG =t.PHG ) }

a(s)

Khoa CNTT — Dai hoc Sai Gon 11

—

Cho biét cac nhan vién (MANV) lam viéc & phong ‘Nghien
cuu’

t.MANV |t e NHANVIEN

s € PHONGBAN A s.TENPHG = ‘Nghien cuu’
Léy ra nhirng bd t thuéc NHANVIEN

So sanh t v&i mdt bd s nao d6 dé tim ra nhirng nhan vién

lam viéc & phong ‘Nghien cuu’

CAu truc “ton tai” clia phép toan logic

3t e R (Q(t)

Ton tai 1 bo t thudc quan hé R sao cho vi tir Q(t) ding

Khoa CNTT — Pai hoc Sai Gon 10

Cho biét tén cac nhan vién (TENNV) tham gia lam dé& an

hoac c6 than nhan

{t.TENNV | t € NHANVIEN A (
Js € PHANCONG (t.MANV = s.MA_NVIEN) v
Ju e THANNHAN (£MANV = u.MA_NVIEN)) }

Khoa CNTT — Pai hoc Sai Gon 12




Cho biét tén cac nhan vién (TENNV) vira tham gia lam dé

an vira c6 than nhan

{t.TENNV | t e NHANVIEN A (
Js € PHANCONG (t.MANV = s.MA_NVIEN) A
Ju e THANNHAN (£MANV = u.MA_NVIEN)) }

Khoa CNTT — Pai hoc Sai Gon 13

>

Vé&i mdi d& an & ‘TP HCM’ cho biét ma dé& an, ma phong

ban cha tri va trwdng phong

{ s.MADA, s.PHONG, t.TENNV | s € DEAN At € NHANVIEN A
s.DDIEM_DA = ‘TP HCM’ A

Ju € PHONGBAN (s.PHONG = u.MAPHG A
u.TRPHG = t.MANV) }

Khoa CNTT — Pai hoc Sai Gon 15

Cho biét tén cac nhan vién (TENNV) tham gia lam dé& an

ma khdéng cé than nhan nao

{t.TENNV | t e NHANVIEN A
Js e PHANCONG (t.MANV = s.MA_NVIEN) A
— Ju e THANNHAN (t.MANV = u.MA_NVIEN) }

Khoa CNTT — Pai hoc Sai Gon 14

Tim cac nhan vién (MA_NVIEN) tham gia vao tAt ca cac dé an

— Céu trac “véi moi” clia phép toan logic

vt € R (Q(t))

Q dung v&i moi bo t thudc quan hé R

{ t.MANV, t.HONV, t. TENNV | t € NHANVIEN A
Vs e DEAN ( 3u e PHANCONG (
u.SODA = s.MADA A
t.MANV = u.MA_NVIEN )) }

Khoa CNTT — Pai hoc Sai Gon 16




Tim cac nhan vién (MANV, HONV, TENNV) tham gia vao
tat ca cac dé an do phong sb 4 phu trach

— CAu truc “kéo theo” clia phép tinh logic

Néu P thi Q

{ . MANV, t.HONV, . TENNV | t € NHANVIEN A
Vs e DEAN (
s.PHONG = 4 = ( Ju € PHANCONG (
u.SODA = s.MADA A
t.MANV = u.MA_NVIEN ))) }

Khoa CNTT — Pai hoc Sai Gon 17

Bién bo

Bién tw do (free variable)

{t|t e NHANVIEN A tLUONG > 30000 }

tla bié\‘n tw do
Bién két budc (bound variable)
{t]t e NHANVIEN A 3s ¢ PHONGBAN (s.MAPHG = t.PHG) }

< <
Bién tw do Bién két budc

Khoa CNTT — Pai hoc Sai Gon 19

Dinh nghia hinh thirc

Mbét cong thirc truy van tbng quéat c6 dang

{ t1 'Ai’ tZ'Aj’ "'tn'Ak I P(t-', t2, nnny tn) }

—t, t, ..., t, 1a cac bién bd
- A, AJ-, ..., A la céc thude tinh trong cac b t twong tng
— P la cdng thire

+ P dwoc hinh thanh tlr nhitng cong thirc nguyén té

Khoa CNTT — Pai hoc Sai Gon 18

Céng thirc nguyén té
()

— tla bién bo
— Rlaquanhé

t € NHANVIEN

0
- ATathuée tinh cla bién bo t £MANV = s.MANV
— B la thudc tinh clGa bién bd s
— 0lacacphépsosanh<,>,<,>,#,=

(iif)

— clahang sé )
— A la thuoc tinh cla bién bo t s.LUONG > 30000
— 0lacacphépsosanh<,>,<,>,#,=

Khoa CNTT — Pai hoc Sai Gon 20




Céng thirc nguyén tbé

M®i cong thire nguyén td déu mang gia tri PUNG hodc SAl

— Goi la chan tri cGia céng thirc nguyén té

Céng thire (i)
— Chan tri PUNG néu t [a mot bd thude R
— Chan tri SAl néu t khéng thuéc R

[R_|a [B [c )
1014 t1 = <a, 10, 1> t1 € R ¢6 chan tri PUNG
g 20 |1 t2 = <q, 20, 2> t2 € R c6 chan tri SAl

Khoa CNTT — Pai hoc Sai Gon 21

Coéng thirc nguyén t6

Cong thure (ii) va (iii)
— Chan tri tuy thudc vao viéc thay thé gia tri that sy cla

bod vao vj tri bién bo

(R [a B [c Néu tlabé <a, 10, 1>
a (10 |1

a 120 [1 Thi t.B > 5 c6 chan tri DUNG (10 > 5)

Khoa CNTT — Pai hoc Sai Gon 22

(1) Moi coéng thirc nguyén t6 1a cong thirc

(2) Néu P 14 cong thire thi
— =P la coéng thirc

— (P) la cong thire

(3) Néu P1 va P2 14 cac cong thire thi
— P1v P21a cong thire
— P1 A P21a cong thire

— P1= P2la cdng thirc

Khoa CNTT — Pai hoc Sai Gon 23

(4) Néu P(t) 1a cong thire thi
— Vvt € R (P(t)) la cong thirc
+ Chan tri DPUNG khi P(t) DUNG v&i moi bd t trong R
« Chan tri SAl khi c6 it nhat 1 bod Iam cho P(t) SAI

— 3t € R (P(t)) la cong thirc
« Chan tri BPUNG khi c6 it nhat 1 bd 1am cho P(t) PUNG
* Chan tri SAl khi P(t) SAl v&i moi bé t trong R

Khoa CNTT — Pai hoc Sai Gon 24




(5) Néu P 1a c6ng thirc nguyén t& thi

— Céc bién bo t trong P 1a bién tw do

(6) Cong thirc P=P1AP2 , P=P1vP2 , P=P1=P2
— Sy xuét hién cta bién t trong P 14 tw do hay két budc
phu thudc vao viéc né 1a tw do hay két budc trong P1,
P2

Khoa CNTT — Pai hoc Sai Gon 25

Cdng thirc an toan

Xét cong thire

{t| =(t €« NHANVIEN) }

— C6 rét nhiéu bo t khong thudc quan hé NHANVIEN
— Tham chi khéng c6 trong CSDL
— Két qua trd vé khong xac dinh

M6t cong thirc P goi la an toan néu cac gia tri
trong két qua déu lay tir mién gia tri cia P

— Dom(P) .

— Tap cac gia tri dwoc dé cap trong P

Khoa CNTT — Pai hoc Sai Gon 27

Mot s6 bién doi

(i) PL AP2 = - (=P1 v —P2)
(i) VteR (P(t)) = —3teR (=P(t))
(iii) 3teR (P(t)) = —VteR (=P(t))

(iVVIP=Q=-PvQ

Khoa CNTT — Pai hoc Sai Gon 26

Cdng thirc an toan

Vidu

{t|t e NHANVIEN A t.LUONG > 30000 }

—Dom(t € NHANVIEN A t.LUONG > 30000)
—La tap cac gia tri trong dé
+ Co gia tri trén 30000 tai thudc tinh LUONG
* Va cac gia tri khac tai nhirng thudc tinh con lai

—Cong thire trén la an toan

Khoa CNTT — Pai hoc Sai Gon 28




3. Phép tinh quan hé trén mién

Biéu thirc phép tinh quan hé trén mién cé dang

‘{x1! Xy, --xy X I P(X1, X3, ---) xn)} ‘

— Xy, Xy, ..., X, |2 cac bién mién
* Bién nhan gia tri la mét mién gia tri cia mét thudc
tinh

— P la cong thirc theo x4, Xy, ..., X, .
* P duwoc hinh thanh tir nhi*rng céng thirc nguyén to

— Két qua tra vé la tap cac gia tri Xy, X,, ..., X, sao cho khi
cac gia tri dwgc thay thé cho cac x; thi P dung

Khoa CNTT — Pai hoc Sai Gon 29

Cho biét cac nhan vién (MANV) lam viéc & phong ‘Nghien

cuu’

{s]3z(
<p,q,r,s,t u,Vv Xy, z> e NHANVIEN A
Ja, b ( <a, b, ¢, d> € PHONGBAN A

a = ‘Nghiencuu’Ab=2))}

Khoa CNTT — Pai hoc Sai Gon 31

Cho biét ma va tén nhan vién cé lwong trén 30000

{r,s|3x(
<p,q,, s, t,u,v,Xx,Yy, z> € NHANVIEN A x > 30000 ) }

Khoa CNTT — Pai hoc Sai Gon 30

Vi du 10

Cho biét cac nhan vién (MANV, HONV, TENNV) khéng c6

than nhan nao

{p,r,s|3s(
<p,q,r,s,t u, v XYy, z>ec NHANVIEN A
—Ja(<a,b,c,d,e> e THANNHAN na=s))}

Khoa CNTT — Pai hoc Sai Gon 32




Coéng thirc nguyén t6

(i) ’<x1, Xy -y Xp> € R |

— X, 1a bién mién
— R la quan hé cé n thudc tinh

(i

- X, y 1a cac bién mién )
— Mién gia tri clia x va y phai giong nhau
— 0lacacphépsosanh<,>,<, >, #,=

(i)
- clahang s
— X la bién mién
— 0lacacphépsosanh<,>,<,2,#,=

Khoa CNTT — Pai hoc Sai Gon 33

Cong thirc an toan

Xét céng thirc

{p,r,s|=(<p,q, 1,8t u,V, Xy, z> e NHANVIEN) }
— Céc gia tri trong két qua tra vé khong thudc mién gia
tri cOa biéu thirc

— Cong thire khéng an toan

Khoa CNTT — Pai hoc Sai Gon 35

Mét cong thirc nguyén t6 mang gia tri DUNG hodc SAl véi
mot tap gia tri cu thé twong tng véi cac bién mién

— Goi 13 chan trj ctia céng thirc nguyén té

Mot sb qui tAc va bién ddi twong tw véi phép tinh quan hé

trén bd

Khoa CNTT — Pai hoc Sai Gon 34

Cong thirc an toan

Xét céng thirc

{x]3y(<x,y> e R) A3z (-~ <x,z> e RAP(x, 2))}

Cong thirc 1 Cong thire 2

— R 1a quan hé cé tap cac gia tri hiru han

— Ciing c6 1 tap hiru han cac gia tri khéng thuéc R
— Cobng thre 1: chi xem xét cac gia tri trong R

— Céng thirc 2: khodng thé kiém tra khi khong biét tap

gia tri htru han clia z

Khoa CNTT — Pai hoc Sai Gon 36




Cong thirc an toan

Biéu thirc

{X1, X2, ey xn I P(X1, X2, ey xn)}

dwoc goi la an toan néu:
— Nhirng gia tri xuat hién trong cac bd clia bidu thirc phai
thudc v& mién gia tri ctia P
— Vi tir 3: bidu thtre 3x (Q(x)) dang khi va chi khi xac dinh
dworc gia tri ctia x thuéc dom(Q) lam cho Q(x) dung
— Vjtir V: biéu thirc Vx (Q(x)) dung khi va chi khi Q(x) ding

v&i moi gia tri ctia x thudéc dom(Q)

Khoa CNTT — Pai hoc Sai Gon 37

Thank you!
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CO' SO DU LIEU

Khoa Cong nghé thong tin — Dai hoc Sai Gon

Noi dung chi tiét

. Khai niém

A 0N

Cac dac treng ctia RBTV
Phéan loai

Cai dat

Khoa CNTT — Dai hoc Sai Gon 3

Chuong 6

RANG BUOC TOAN VEN

*RBTV (Integrety Constraints) xuat phat t&» nhitng qui dinh
hay diéu kién
— Trong thuc té
— Trong mé hinh di¥ liéu
+ Céac thao tac 1am thay ddi dir liéu khong nén dwoc thwe hién
mét cach tly tién vi c6 thé dwa CSDL dén mét tinh trang ‘xau’

*RBTV 1a mét didu kién dwgc dinh nghia trén mét hay nhiéu
quan hé khac nhau

*Cac RBTYV la nhitng diéu kién bat bién ma moi thé hién clia
quan hé déu phai théa & bat ky thoi diém nao

Khoa CNTT — Dai hoc Sai Gon 4




Tai sao can phai cé6 RBTV? o .
s ex o P s & . 1. Bdicanh
v'Béo dam tinh két dinh cla céac thanh phan cau tao nén
CSDL ) 2. N&i dung
v'Bao dam tinh nhat quan cta di liéu .
v'Bao dam CSDL luén biéu dién ding ngir nghia thyc té 3. Bang tam anh huwéng
Vi du
— Mtrc lvong cia mét nguwdi nhan vién khdng duoc vwot
qua trwdng phong (R1)
— Nguwoi quan ly triec tiép (cia mét nhan vién) phai la mét
nhan vién trong cong ty (R2)
— Gidi tinh cda nhan vién chi thudc 1 trong 2 gia tri «Nam»
hoac «Nr» > RBTV
Khoa CNTT — Pai hoc Sai Gon 5 Khoa CNTT — Pai hoc Sai Gon 6
Boi canh ciia mot RBTV Vidu (Ry)

Mdrc lwong ciia moét ngwei nhan vién khong dworc
La nhirng quan hé cé kha nang bi Vot qua trzéng phong
vi pham RBTV khi thwc hién cac » Céc phép cap nhat

—Céap nhat lwvong cho nhan vién
phép Cép nhét —Thém md&i mot nhan vién vao mot phong ban
— B4 nhiém trwdng phong cho mét phong ban

« B6i canh: NHANVIEN, PHONGBAN

Khoa CNTT — Pai hoc Sai Gon 7 Khoa CNTT — Pai hoc Sai Gon 8




a. B6i canh

Vi du (R2)
Ngwoi quan ly trwc tiép phai 1a mot nhan vién trong
cong ty
» Cac phép cap nhat
— Cap nhat ngwdi quan ly trwe tiép ctia mot nhan
vién
—Thém m&i mét nhan vién

+ B6i canh: NHANVIEN

Khoa CNTT — Pai hoc Sai Gon

b. N6i dung

Vi du (R1)

0 Ngbén ngl tw nhién

* M&rc lwong clia moét ngwdi nhan vién khdng duoc vuwot qua

trwdng phong

0 Ngbén ngl hinh thirc ki higu: v - véi moi
3 - tbn tai
Vvt e NHANVIEN ( <~ la tap con (chira trong)
Ju € PHONGBAN (3v € NHANVIEN (
u.TRPHG = v.MANV A
u.MAPHG = t.PHG A
t.LUONG < v.LUONG )))

Khoa CNTT — Dai hoc Sai Gon 11

b. N6i dung

Noi dung clia mét RBTV dwoc phéat biéu bang
Ngén ngl'.'l’,tl_.l’ nhién
« D& hiéu nhuwng thiéu tinh ch&t ché

Ngoén ngir hinh thirc
» C6 dong, chat ché nhwng dbi luc khé hiéu
« Biéu di&n théng qua
—Pai sb quan hé
—Phép tinh quan hé
—Ma gia (pseudo code)

Khoa CNTT — Pai hoc Sai Gon 10

b. N6i dung

Vi du (R2)

o0 Ngoén ngl tw nhién

+ Nguwdi quan ly trwe tiép phai la mét nhan vién trong cong ty

0 Ngbn ngl hinh thirc

vt € NHANVIEN ( tMA_NQL # null A
3s € NHANVIEN (t.MA_NQL = s.MANV ))

Khoa CNTT — Dai hoc Sai Gon 12




c. Bang tdm anh hwéng

Bang tAm anh hwéng
— Xac dinh thao tac cap nhat nao can phai kiém tra

RBTV khi dwoc thwe hién trén quan hé bdi canh

Cé 2 loai
— Bang tm anh hwéng cho mot RBTV

— Bang tAm anh hwéng téng hop

Khoa CNTT — Pai hoc Sai Gon 13

Bang tam anh hwéng tong hop

Rang budc 1 |Rang buéc 2 Rang buéc m
T [X |S |T | X |S |.o | |« |T |X |S
Quanhé1 [+ |- |+ |+ |[- [+ + |- |+
Quanhé2 |- [+ |-
Quanhé3 |- - + - + |-
Quan hé n =+ |- CE T

Khoa CNTT — Pai hoc Sai Gon 15

Bang tam anh hwéng mét RBTV

Tén_RB Thém Xoéa Stra

Quan hé 1 + - + (Thuéc tinh)
Quanhé2 |- + -

Quanhén |- + -

(+) Vi pham RBTV
(=) Khéng vi pham RBTV

Khoa CNTT — Dai hoc Sai Gon 14

3. Phan loai

3.1. Mot quan hé
3.1.1. Mién gia tri
3.1.2. Lién bd
3.1.3. Lién thudc tinh

3.2. Nhiéu quan hé
3.2.1. Tham chiéu

3.2.2. Lién b, lién quan hé

3.2.3. Lién thudc tinh, lién quan hé
3.3.4. Thudc tinh tng hop
3.3.5. Chu trinh

Khoa CNTT — Dai hoc Sai Gon 16




3.1.1. RBTV - Mién gia tri

oRang budc qui dinh cac gia tri cho mét thudc tinh

oMién gia tri
* Lién tuc

* Roirac

Khoa CNTT — Dai hoc Sai Gon 17

Vidu 3
Théi gian tham gia dé an cia mét nhan vién khéng qua 60 gi®
+ Bbi canh:
PHANCONG

« Biéu dién:

VvVt e PHANCONG ( t.THOIGIAN <60 )

+ Bang tdm anh huéng:
R3 |Them | xoa | swa

PHANCONG + (THOIGIAN)

¥ ‘ -

Khoa CNTT — Pai hoc Sai Gon 18

Vidu4

Gi¢i tinh ciia nhan vién la ‘Nam’ hoac ‘Nu’
o Béi canh:
NHANVIEN
o Biéu dién:
Vvt € NHANVIEN ( t.PHAI € {"Nam’, ‘Nu’})
hay

DOM(PHAI) = {Nam’, ‘Nu’}
o Bang tdm anh huéng:
R4 |Them | xéa  |swa
NHANVIEN ‘+ ‘— ‘+(PHAI)

Khoa CNTT — Pai hoc Sai Gon 19

3.1.2. RBTV - Lién bd

oSy ton tai clia mét hay nhiéu bo phu thudc vao sy ton tai
cta mét hay nhiéu b khac trong cung quan hé

[R [a[B Jc [b
o o 1 1
a B 5 7
B |p [12 |3
B (B |23 |9

oTrwdng hop dac biét
* RB khoa chinh
+ RB duy nhét (unique)

Khoa CNTT — Dai hoc Sai Gon 20
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Vidu5

Tén phong la duy nhat
o Béi canh:
PHONGBAN

o Biéu dién:

Vvt1, t2 € PHONGBAN ( t1=t2 A t1.TENPHG = T2.TENPHG )

o Bang tAm anh huwéng:
Rs |Thém | Xoa |saa

PHONGBAN + (TENPHG)

¥ ‘ -

Khoa CNTT — Pai hoc Sai Gon 21

Vidu7

THIDAU(NGAY, GIO, DOI, SOBAN)

MGi tran d4u la cudc thi dau cha dung 2 doi
« Béi canh:
THIDAU
- Biéu dién:

Vt € THIDAU ( 3!s e THIDAU (t=s A t.NGAY =s.NGAY A t.GIO =s.GIO))

+ Bang tdm anh hudéng
R7 |Them | Xxéa | stra
THIDAU |+ ‘ + ‘ + (NGAY, GIO, DOI)

Khoa CNTT — Pai hoc Sai Gon 23

Vidu 6

M6t nhan vién dwoc tham gia toi da 5 dé an
o Béi canh:
PHANCONG
o Biéu dién:

Vvt € PHANCONG (
>({s € PHANCONG | s.MA_NVIEN =t.MA_NVIEN}) <5)

o Bang tdm anh huéng:
Re [Them | xoa | stra
PHANCONG

+ (MA_VIEN, SODA)

¥ ‘ -

Khoa CNTT — Dai hoc Sai Gon 22

3.1.3. RBTV - Lién thuéc tinh

La rang budc gilra cac thudc tinh trong cung quan hé

A
o ™ R 8 >
- ™ ™ Q u:_l
(2]
© W N = U‘_‘

Khoa CNTT — Dai hoc Sai Gon 24
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M6t nhan vién khéng quan ly trwe tiép chinh minh

+ Béi canh:
NHANVIEN
« Biéu dién:
Vvt e NHANVIEN ( t.MA_NQL # t.MANV v t.MA_NQL = null)
+ Bang tdm &nh hudéng:

Rs |Them | Xoa | siva
- ‘ +(MA_NQL)

NHANVIEN |+

O thoi diém thém 1 bd vao NHANVIEN, MA_NQL Ia null

Khoa CNTT — Pai hoc Sai Gon 25

Vidu9

KHOAHOC(MAKH, TENKH, BDAU, KTHUC)
M6i khoa hoc kéo dai it nhat 3 thang
+ Béi canh:
KHOAHOC
« Biéu dién:
vt € KHOAHOC ( t.KTHUC - t.BDAU > 3)
+ Bang tdm anh huéng:

Re |Them | Xoa | siva
KHOAHOC ‘+ ‘— ‘+(BDAU, KTHUC)

Khoa CNTT — Pai hoc Sai Gon 26

3.2.1. RBTV - Tham chiéu

o Gia tri xuat hién tai cac thudc tinh trong mot quan hé nao dé
phai tham chiéu dén gia trj khoéa chinh ctia mét quan hé khac

cho trwéc
‘ R A |B [C |D
S E F
o o 1 1 -
a |B 5 A j 1
g |p |12 |3 <f-mmee T 3 s
B |B

23 (9

Bét budc phai tén t;i trwée
o Trwong hop dac biét
* RB khda ngoai

Khoa CNTT — Dai hoc Sai Gon 27
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Vidu 10
Moi than nhan phai cé6 méi quan hé gia dinh v&i mét nhan
vién trong coéng ty

+ Bbi canh:

_ THANNHAN, NHANVIEN
+ Biéu dién:
Vvt € THANNHAN (3s € NHANVIEN ( s.MANV = t.MA_NVIEN ))
3y THANNHAN.MA_NVIEN c NHANVIEN.MANV

+ Bang tdm &nh hwéng:

R10 Thém Xoéa Stra
NHANVIEN |- + + (MANV)
THANNHAN + - + (MA_NVIEN)

Khoa CNTT — Pai hoc Sai Gon 28




3.2.1. RBTV - Tham chiéu

Con goi la phu thudc tdn tai
Thuwéng cé béi canh 1a hai quan hé
o Nhuwng ¢6 trudng hop suy bién thanh mét quan hé
o Vidu (R2)
+ Ngwoi quan ly trwe tiép phai 1a mot nhan vién trong cong ty
« Bdi canh: NHANVIEN
« Biéu dién:
Vt e NHANVIEN ( t.MA_NQL = null A
3s € NHANVIEN (t.MA_NQL = s.MANV ))

+ Bang tAm anh hwéng
R2 |Them | xéa  |sira
NHANVIEN ‘ + + (MANV, MA_NQL)
Khoa CNTT — Pai hoc Sai Gon 29

+

3.2.2. RBTV - Lién b, lién quan hé

La rang budc xay ra gitra cac bd trén nhiéu quan hé khac nhau

[R_]

>
w
o
o

A B Cc
o |2 7
>
o |4 7
$ |2 |3
fffffffffff y |2 (10
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Vi du 11

HOADON(SOHD, MAKH, NGAYHD)
CTHD(SOHD, MAHH, DGIA, SLG)
Méi héa don phai cé it nhat moét chi tiét héa don

- Bdicanh:
HOADON, CTHD
« Biéu dién:

vt € HOADON (3s € CTHD ( t.SOHD = s.SOHD ))

+ Bang tdm anh huéng:

R11 Thém Xoéa Stra
HOADON + + + (SOHD)
CTHD + + + (SOHD)
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3.2.3. RBTV - Lién thudc tinh, lién quan hé

La rang budc xay ra gitra cac thudc tinh trén nhiéu quan hé

khac nhau
R A B c D S A B Cc
o a 1 1 a 2 7
« [B |5 |7 o |4 |7
B |p |12 |3 B |2 |3
B [B |23 |9 vy |2 |10
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Vi du 12

Ngay sinh cua trwédng phong phai nhé hon ngay nhan chirc
+ Béi canh:
NHANVIEN, PHONGBAN
+ Biéu dién:
VvVt € PHONGBAN (3s € NHANVIEN (

s.MANV = t.TRPHG A
t.NG_NHANCHUC > s.NGSINH ))

+ Bang tdm anh huéng:

R12 Thém Xoéa Stra
NHANVIEN |- + + (NGSINH, MANV)
PHONGBAN |+ - +(NG_NHANCHUC, TRPHG)
Khoa CNTT — Pai hoc Sai Gon 33
Vidu 13

PHONGBAN(TENPHG, MAPHG, TRPHG, NG_NHANCHUC, SO_NV)
S6 nhan vién cia mét phong ban phai bang tdng sé lwong
nhan vién thudéc phong dé
« Béi canh:
« R 4 .
* Bieudien: NpyANVIEN, PHONGBAN

vt € PHONGBAN (
t.8O_NV =X { s € NHANVIEN | s.PHG = t.MAPHG} )

+ Bang tdm anh huéng:

R13 Thém Xoéa Stra
NHANVIEN + + + (PHG)
PHONGBAN |- - + (SO_NV, MAPHG)

Khoa CNTT — Pai hoc Sai Gon 35

3.2.4. RBTV - Thuéc tinh tdng hop

oThudc tinh tdng hop
* La thudc tinh cé gia tri dwoc tinh toan tr cac thudc
tinh khac

oKhi CSDL ¢6 thuéc tinh téng hop
« RBTV bdo da&m quan hé gitra thudc tinh téng hop va

céac thudc tinh ngudn

Khoa CNTT — Dai hoc Sai Gon 34

3.2.5. RBTV - Chu trinh

Lwoc dd CSDL c6 thé dwoc biéu di&n béng db thi

o Binh
* Thubc tinh . o
@ Ténthugc tinh
o Canh

« Pwong ndi mot dinh quan hé véi moét dinh thudc tinh trong

lwoc 6 CSDL
Tén thudc tinh

Chu trinh
o Db thj xuat hién dwong di khép kin ~ Luoc d& CSDL ¢

chu trinh

Khoa CNTT — Dai hoc Sai Gon 36




Vidu 14

Nhan vién chi dwoc phan céng vao cac dé an do phong
ban ctia minh phu trach

PHG=PHONG

/" MANV, MADA ™,

MANV=MA_NVIEN SODA=MADA

*-.._MA_NVIEN, SODA .-~

PHANCONG

Khoa CNTT — Dai hoc Sai Gon 37

Vidu 14

Nhan vién chi dwoc phan céng vao cac dé an do phong
ban ctia minh phu trach
* Bolcanh:  \LANVIEN, DEAN, PHANCONG
« Biéu dién:
NVDA < NHANVIEN > py6-prone DEAN
vt € PHANCONG (3s « NVDA (
t.MA_NVIEN = s.MANV A t.MADA = s.SODA ))

+ Bang tdm anh hwéng:

R14 Thém Xéa Swra
NHANVIEN - - + (MANV,PHG)
DEAN - - + (MADA,PHONG)
PHANCONG |+ - + (MA_NVIEN,SODA)

Khoa CNTT — Pai hoc Sai Gon 38

1. Assertion
2. Trigger
3. Transaction (giao tac)

4. Stored Procedure (thu tuc Iwu trir ndi)

Khoa CNTT — Pai hoc Sai Gon 39

oCac RBTV dwoc cai dat bai

* Primary key
» Foreign key

* Check contraint

« Assertion
» Trigger

* Transaction

Khoa CNTT — Pai hoc Sai Gon 40
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*PHONGBAN (MAPHG, TENPHG, TRPHG, NGNC)

Méi phong ban: tén, ma phong duy nhit. Truwéng phong la nhén vién ciia cong ty. Ngay
nhén chirc phdi lon hon ngay sinh ciia nhdn vién do.

*DIADIEM_PHG (MAPHG, DIADIEM)

Mbi phong ban cé thé cé nhiéu dia diém khéc nhau.

*DEAN (MADA, TENDA, DDIEM_DA, PHONG, NGBD_DK, NGKT_DK)

Méi dé an: tén, ma duy nhét. Ngay bit déu phdi nhé hon ngay két thiic dw kién ciia dé dn.
*NHANVIEN (MANV, HONV, TENLOT, TENNV, NGSINH, PHAI, DCHI, MA_NQL,
PHONG, LUONG)

Phdi phdi la nam hodc nii. Lwong ciia nhén vién phdi nho hon luwong ciia nguwoi qudn ly
*PHANCONG (MANV, MADA, THOIGIAN)

Méi nhén vién chi ¢é thé tham gia khong qud 3 dé dn va cdc dé an phai do phong ciia
minh chii tri. Tong thoi gian tham gia dé dn ciia moi NV khong qud 40h

*THANNHAN (MANV, MATN, TENTN, PHAI, NGSINH, QUANHE)

MGbi thiin nhén phdi cé quan hé véi nhén vién trong cong ty, va chi cé thé la quan hé Vo

chong hodc Con
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*PHONGBAN (MAPHG, TENPHG, TRPHG, NGNC)
Mbi phong ban: tén, ma phong duy nhdt. Truéng phong la
nhan vién cia cong ty. Ngay nhdn chirc phdi lon hon ngay
sinh ciia nhdn vién do.
1. Tén phong ban duy nhét:

Vt1, t2 € PHONGBAN ( t12 t2 A t1.TENPHG # t2.TENPHG )

2. Trwéong phong 1a NV cia céng ty:
Vte PHONGBAN ( t1=t2 A t1. TENPHG = t2.TENPHG )

3. Ngay nhén chirc phai l6n hon ngay sinh:
Vvt e PHONGBAN (3s € NHANVIEN ( s.MANV=t.TRPHG
A t.NGNC > s.NGSINH ))
Khoa CNTT — Dai hoc Sai Gon 42

‘DEAN (MADA, TENDA, DDIEM_DA, PHONG,
NGBD_DK, NGKT_DK)

Mbi dé dn: tén, ma duy nhit. Ngay bt ddu phdi nhé hon
ngay két thitc dw kién ciia dé dn.
4. Tén dé an duy nhit:
Vt1,t2 € DEAN (t1=t2 A t1.TENDA = t2.TENDA )
5. Ngay bit dau nhé hon ngay két thiic:
Vte DEAN (t.NGBD_DK < t.NGKT_DK))

Khoa CNTT — Dai hoc Sai Gon 43

*NHANVIEN (MANV, HONV, TENLOT, TENNV,
NGSINH, PHAIL, DCHI, MA_NQL, PHONG, LUONG)

Phadi phdi la nam hodc nit. Lwong ciia nhédn vién phdi nho
hon lwong ciia nguoi qudn ly
6. Phai phai 1a nam hoic la nir:
vt € NHANVIEN ( t.PHAI € {‘Nam’, ‘Nu’})
7. Lwong NV nhé hon lwong cia ngudéi quan ly:

VvVt € NHANVIEN (3s € NHANVIEN ( . MA_NQL = s.MANVA t.LUONG < s.LUONG ))

Khoa CNTT — Dai hoc Sai Gon 44

11



*PHANCONG (MANV, MADA, THOIGIAN)
MGéi nhén vién chi cé thé tham gia khéng qud 3 dé dn va cdc dé dn
Pphdi do phong ciia minh chii tri. Tong thoi gian tham gia dé dn ciia
moi NV khéng qua 40h
8. NV tham gia khong qua 3 dé an:

vt ¢ PHANCONG ( Y({ s € PHANCONG | s.MANV = t.MANV}) < 3)
9. NV tham gia d& 4n do phong minh chi tri:

NVDA < NHANVIEN  pycanone DEAN
vt € PHANCONG ( 3s € NVDA ( . MANV = s.MANV A t.MADA = s.SODA ))

10. Tong thoi gian tham gia dé 4n khong qua 40h
Vt € PHANCONG (3s € PHANCONG ( s.MANV = t.MANV A > s.THOIGIAN <=40))

Khoa CNTT — Dai hoc Sai Gon 45

‘THANNHAN (MANV, MATN, TENTN, PHAI,
NGSINH, QUANHE)

Mbi thin nhén phdi cé quan hé véi nhan vién trong cong
ty, va chi ¢é thé la quan hé Vo chong hodc Con
11. Than nhéan phai ¢6 quan hé voi NV:
vt € THANNHAN (3s € NHANVIEN ( s.MANV = t.MANV))
12. Quan hé chi ¢é thé 1a Vo chong hoac Con:

vt e THANNHAN ( t.QUANHE ¢ {*Vochong’, ‘Con’} )

Khoa CNTT — Dai hoc Sai Gon 46

Bai tap — Xac dinh PK, FK, RBTV

*KHOA (MAKHOA, TENKHOA, NAMTHANHLAP)

Tén khoa khéng tring lip nhau.

*SVIEN (MASV, TEN, NAM, MAKH)

Ndm hoc la m@t trong cdc nam tiv 1 dén 4.

*MHOC (MAMH,TENMH, TINCHI, MAKH)

Tén mén hoc khéng tring lip nhau. S tin chi tiv 1 dén 5

*DKIEN (MAMH, MAMH_TRUOC)

Mbi mén hoc cé it nhit mpt mén hoc bit bugc phdi hoc trude

*HPHAN (MAHP, MAMH, HOCKY, NAM, GV)

Mbi hoc phén chi cé thé mé téi da 2 hoc ki trong ciing I nim hoc

*KQUA (MASV, MAHP, DIEM)

Sinh vién chi theo hoc cdc khéa hoc mé mén hoc thujc vé khoa ma sinh vién dang
theo hoc. Ung véi mgt khéa hoc ma sinh vién theo hoc, sinh vién cé mét diém s6
duy nhat (DIEM) tir 0 dén 10 diem

Khoa CNTT — Dai hoc Sai Gon 47

a. Assertion

oLa mot biéu thtrc SQL ludn mang gia tri TRUE tai moi thoi
diém

Nguwdi st dung can cho biét cai gi phai ding

oCu phap

| CREATE ASSERTION <Tén_assertion> CHECK (<Piéu_kién>) |

| DROP ASSERTION <Tén_assertion> |

oRA4t khé cai dat Assertion hiéu qua, do d6 mot sé HQT
khong co6 Assertion.

Khoa CNTT — Dai hoc Sai Gon 48
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Vi du 12

Ngay sinh cua trwéd'ng phong phai nhé hon ngay nhan chirc

CREATE ASSERTION R12 CHECK
(
NOT EXISTS (
SELECT *
FROM NHANVIEN, PHONGBAN
WHERE MANV=TRPHG
AND NGSINH > NGAY_NHANCHUC )

Khoa CNTT — Pai hoc Sai Gon 49

Vidu 15

Lwong cua trwwéng phong phai Ién hon 50000
ALTER TABLE PHONGBAN

( | Check Constraint

TENPB VARCHAR(20) UNIQUE,

MAPHG INT NOT NULL,

TRPHG CHAR(9),

NG_NHANCHUC DATETIME,

CONSTRAINT CHK_PB_LUONGTRPHG CHECK (

TRPHG NOT IN (SELECT MANV FROM NHANVIEN

WHERE LUONG < 50000 ))

Khoa CNTT — Pai hoc Sai Gon 51

Vidu 15
Lwong cua trwwéng phong phai Ién hon 50000

CREATE ASSERTION R15 CHECK
(
NOT EXISTS (
SELECT *
FROM NHANVIEN, PHONGBAN
WHERE MANV=TRPHG
AND LUONG < 50000 )

Khoa CNTT — Pai hoc Sai Gon 50

S6 lwong nhan vién cia méi phong ban khéng qua 20
ngwoi

CREATE ASSERTION R16 CHECK
(
20 >= ALL ( SELECT COUNT(MANV)
FROM NHANVIEN
GROUP BY PHG )

Khoa CNTT — Pai hoc Sai Gon 52
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Vidu 16
S6 lwong nhan vién cia mdi phong ban khéng qua 20

ngwoi
Check Constraint

ALTER TABLE NHANVIEN ADD
CONSTRAINT CHK_NV_SLNVPB CHECK
(
20 >=ALL ( SELECT COUNT(MANV) FROM NHANVIEN
GROUP BY PHG)

Khoa CNTT — Dai hoc Sai Gon 53

b. Trigger

La tép,ho’p’ cac lénh dwoc thue hién tw ddng khi xuét hién
moét bién co nao do
th'ém
sa | Bién

~ co
trwoc
sau
ia i > Thoa
gia ."!. , <Dieu kién Tap hop cac lénh
méi gia A :
tri chi Khong row-level
thoa statement-

Théng bao 16i level

Khoa CNTT — Dai hoc Sai Gon %5

ASSERTION HAY CHECK CONSTRAINT ?

—

b. Trigger

Cu phap
CREATE TRIGGER <Tén_trigger>
AFTER|BEFORE INSERT|UPDATE|DELETE ON <Tén_bang>
REFERENCING
NEW ROW|TABLE AS <Tén_1>
OLD ROW|TABLE AS <Tén_2>

FOR EACH ROW | FOR EACH STATEMENT
WHEN (<Biéu kién>)
<Tap_lénh_SQL>

DROP TRIGGER <Tén_trigger>

Khoa CNTT — Pai hoc Sai Gon 56
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Trigger — FOR Vidu 15
Lwong cua trwéng phong phai Ién hon 50000
CREATE TRIGGER TénTrigger ON Tén Bang

FOR Hanh déng cap nhat CREATE TRIGGER TR_PB_UPD
) ) ’ AFTER UPDATE OF TRPHG ON PHONGBAN

AS REFERENCING
Khai bao bién ... NEW ROW AS NewTuple
o ea ey . FOR EACH ROW
Nhan dir liéu tir bang trung gian ...
WHEN (50000 >= (SELECT LUONG
Cac kiem tra .... FROM NHANVIEN
GO WHERE MANV=NewTuple.TRPHG)

)

Théng bao 16i cho ngwéi dung

Khoa CNTT — Pai hoc Sai Gon 57 Khoa CNTT — Pai hoc Sai Gon 58

Vi du 15 — cach 1 Vi du 15 — cach 2

Lwong cua trwwéng phong phai Ién hon 50000 Lwong cua trwedng phong phai Ién hon 50000
CREATE TRIGGER TR_PB_UPD CREATE TRIGGER TR_PB_UPD
AFTER UPDATE OF TRPHG ON PHONGBAN AFTER UPDATE OF LUONG ON NHANVIEN
REFERENCING REFERENCING

NEW ROW AS NewTuple
OLD ROW AS OldTuple
FOR EACH ROW
WHEN (NewTuple.LUONG <= 50000 AND NewTuple.MANV IN (
SELECT TRPHG FROM PHONGBAN ))

NEW ROW AS NewTuple
OLD ROW AS OldTuple
FOR EACH ROW
WHEN (50000 >= (SELECT LUONG
FROM NHANVIEN

WHERE MANV=NewTuple.TRPHG))
UPDATE NHANVIEN

SET LUONG=0IdTuple.LUONG
WHERE LUONG=NewTuple.LUONG

UPDATE PHONGBAN
SET TRPHG=0IdTuple.TRPHG
WHERE TRPHG=NewTuple.TRPHG

Khoa CNTT — Pai hoc Sai Gon 59 Khoa CNTT — Pai hoc Sai Gon 60




c. Transaction

La tap cac lénh thwc hién moét x&r ly nao dé trong mot tng
dung CSDL, sao cho
+ Hoé&c la tat ca cac lenh déu dwoc thuc hién thanh cong

* Hoac la khéng cé I1énh nao dwoc thye hién

Vi du: xt ly chuyén tién trong ngan hang
Giao tac Chuyen_tién
Giam tién trong tai khoan ngwoi guri
Tang tién trong tai khoan ngui nhan
Néu tat ca déu thanh céng thi hoan tat giao tac
Ngworc lai quay lui giao tac

Cubi giao tac

Khoa CNTT — Pai hoc Sai Gon 61

Vidu7

MGi tran d4u la cudc thi dau cha ding 2 doi

Giao tac Thém_tran_dau(t, s)

Thém t vao THIDAU

Thém s vao THIDAU

Néu c6 mét thao tac that bai thi
Quay lui giao tac

Ngworc lai
Hoan tat giao tac

Cudi néu

Cubi giao tac

Khoa CNTT — Pai hoc Sai Gon 63

c. Transaction

oGiao tac phai dam bao
« Tinh nguyén tb (atomicity)
+ Tinh nh4t quan ctia CSDL (consistency)
WCac RBTV khong bi vi pham
= Trong khi thyc hién giao tac

= Trwée va sau khi thyee hién giao tac

Khoa CNTT — Pai hoc Sai Gon 62

Vidu7

Giao tac X6a_tran_dau(ngay, gio)

V&i moi seTHIDAU (s.NGAY=ngay A s.GlO=gio)
Xéa s khoi THIDAU

Cubi v&i moi

Néu c6 mét thao tac that bai thi
Quay lui giao tac

Ngworc lai
Hoan tat giao tac

Cubi néu

Cubi giao tac

Khoa CNTT — Dai hoc Sai Gon 64
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Vidu 11 Vi du 11
M6i héa don phai cé it nhat mét chi tiét héa don
Giao tac Thém_héa_don
Thém HOADON

Giao tdc Thém_héa_don
Thém HOADON
Thém chi tiét thi» 1 vao CTHD

Thém chi tiét thr 1 vao CTHD Thém chi tiét thiv 2 vao CTHD

Thém chi tiét thir 2 vao CTHD

Néu c6 mét thao tac thém thét bai thi
Néu cé mét thao tac thém thét bai thi Quay lui giao tac
Quay lui giao tac Ngworc lai
Ngwoc lai Hoan tat giao tac
Hoan tat giao tac Cubi néu
Cudi néu Cubi giao tac
Cuébi giao tac

Khoa CNTT — Pai hoc Sai Gon 65

Khoa CNTT — Pai hoc Sai Gon 66

d. Stored Procedure Vidu7

Cac DBMS thwong mai cung cap cach thirc lwu trik céac Mai tran dau la cudc thi dau caa dang 2 doi
ham hay thd tuc CREATE PROCEDURE Thém_tran_d4u

— Puoc lwu trir trong lwoc dd CSDL L’IS'HIDAU , s THIDAU

— DPuwoc st dung trong cac cau Iénh SQL begin tran

Thém t vao THIDAU

If @@error<>0 rollback tran

capnap 6 Thém s vao THIDAU
CREATE PROCEDURE <Tén_thi_tuc> <DS_tham_so6> s e e iback tran
AS commit tran
Khai bao bién cuc bd GO
Than chwong trinh EXEC Thém_tran_dau x,y

GO

EXEC <Tén_thu_tuc> <DS_ tham_s6>

Khoa CNTT — Dai hoc Sai Gon 67
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DBMS sé kiém tra RBTV
+ Sau khi mét thao tac cap nhat dién ra trén CSDL

« Cudi mdi giao tac

Nén cai dat RBTV & dau ???
- DBMS
» Application

> Trigger qua nhiéu — hé théng cham cham

» Stored Procedure — hiéu qua cao

Khoa CNTT — Pai hoc Sai Gon 69

Thank you!
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