CHUONG 5

SQL (Structured Query Language)

Bai giang mén Co s¢& dir liéu
© B) mo6n Hé Théng Thong Tin - Khoa Céng Nghé Thong Tin - Trwdng Pai hoc Khoa hoc Ty nhién

® Gioi thiéu

® Pinh nghia dir liéu

® Truy van dit liéu

Cap nhat dit liéu

Khung nhin (view)

Chi muc (index)
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Gidi thiéu (tt)

® Ngon nglr PSQH
- Cach thirc truy van dir liéu
- Kho khan cho nguoi str dung
® SQL (Structured Query Language)
- Ngbén ngir cip cao
- Nguoi st dung chi cin dwa ra ndi dung can truy vin
- DPuwoc phat trién béi IBM (1970s)

- Dwoc goila SEQUEL
- DPwoc ANSI cong nhan va phat trién thanh chuin
e SQL-86
e SQL-92
@ SQL-99
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= SQL gbm
- Dinh nghia dir liéu (DDL)
- Thao tac dir liéu (DML)
- Dinh nghia khung nhin

| Ly thuyét : Chuan SQL-92 |

- Rang budc toan ven
- Phan quyén va bao méat
- Diéu khién giao tac

® SQL st dung thuat ngtr Thwong mai : SQL Server |

- Bang ~ quan hé
- COt ~ thudc tinh
- Dong ~ bd
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Ndi dung chi tiét i Dinh nghia dit liéu

" Gigi thiéu ® Langon nglr mo ta

® Pinh nghia dir liéu - Lwoc do6 cho mdi quan hé
- Kiéu dir liéu - Mién gia tri twong &ng cda tirng thudc tinh
- Caclénh dinh nghia dir liéu - Rang budc toan ven

® Truy van dit liéu - Chi myc trén mdi quan hé

" Cap nhat dir liéu " Gom

. Khing nhin (view) ~ CREATE TABLE (tao bang)

® Chi muc (index)

- DROP TABLE (x6a bang)

- ALTER TABLE (stra bang)

- CREATE DOMAIN (tao mién gia tri)
- CREATE DATABASE
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Kiéu dir liéu i Kiéu dir liéu (tt)
® SO (numeric) " Chudi ky tw (character string)

- INTEGER - CHARACTER hoac CHAR
- SMALLINT - CHARACTER(n) hoic CHAR (n)
- NUMERIC, NUMERIC(p), NUMERIC(p,s) - CHARACTER VARYING(n) hoac VARCHAR(n)
- DECIMAL, DECIMAL(p), DECIMAL(p,s) - NATIONAL CHARACTER (n) hoiic NCHAR(n)
- REAL ® Chudi bit (bit string)
- DOUBLE PRECISION - BIT, BIT(x)
- FLOAT, FLOAT(p) - BIT VARYING(x)

® Ngay gio (datetime)
- DATE gbém ngay, thang va nim
- TIME gbém gid, phut va gidy
- TIMESTAMP gém ngay va gior
- DATETIME: gom DATE va TIME (Chi c6 trong SQL cuia SQL
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Lénh tao bang Vi du - Tao bang

® Pé dinh nghia mot bang ® Tao bang lwu trit thong tin gido vién véi cac thudc tinh va
- Tén bang quy dinh sau:
- Cacthudc tinh - MaGV : Khoa chinh
® Tén thudc tinh - HoTen: Ho tén cua gido vién khong dwoc dé trong
® Kiéu dit liéu - Luong: Mic dinh 12 1000
® Cac RBTV trén thudc tinh - Phai: Phai la Nam hoac N
= Cuphap - NgaySinh: Ngay thang nam sinh ctia gido vién
- SoNha, Duong, Quan, ThanhPho : dia chi ctia gido vién
CREATE TABLE <Tén _bang> ( - GVQLCM: ma giao vién quan ly chuyén mén cda gido vién
<Tén_cot> <Kiéu_dir_liéu> [<RBTV>], (khoé ngoai)

<Tén_cot> <Ki€u_di liéu> [<RBTV>], - MaBM: ma bé mon cda gido vién (khoa ngoai)

[<RBTV>]

)
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Vi du - Tao bang 1 Lénh tao bang (tt)
CREATE TABLE GIAOVIEN ( ® <RBTV>
MaGV CHAR(9), - NOT NULL
HoTen NVARCHAR(50), - NULL
Luong INT, - UNIQUE
Phai CHAR(3), - DEFAULT
NgaySinh DATETIME, - PRIMARY KEY
SoNha NVARCHAR(10), - FOREIGN KEY / REFERENCES
Duong NVARCHAR(50), - CHECK
Quan NVARCHAR(50),
ThanhPho NVARCHAR(50), ® Pittén cho RBTV
GVQLCM CHAR(9), '
MaBM CHAR(9) CONSTRAINT <Ten_RBTV> <RBTV>
)
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Vi du - RBTV : Vi du - RBTV

CREATE TABLE CONGVIEC (

CREATE TABLE GIAOVIEN ( ?TATDT ?’l\?TRCHAR(loJ,
MAGV CHAR(9) PRIMARY KEY, TENCV NVARCHAR(S0),
HOTEN NVARCHAR(50) NOT NULL, NGAYBD DATETIME,
LUONG INT DEFAULT (1000), NGAYKT DATETIME,
PHAI CHAR(3) CHECK (PHAIIN( ‘Nam’, ‘Nu'})), ) AL AT ey
NGAYSINH DATETIME, CREATE TABLE DETAI (
SONHA NVARCHAR(10), MADT VARCHAR (10) PRIMARY KEY,
DUONG NVARCHAR(50), TENDT NVARCHAR (50) UNIQUE,
QUAN NVARCHAR(50), KINHPHI INT,
CAPQL NVARCHAR (50),
THANHPHO  NVARCHAR(50), NGAYBD DATETIME,
GVQLCM CHAR(9), NGAYKT DATETIME,
MABM CHAR(9) MACD VARCHAR (10),
GVCNDT CHAR (9)
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Vi du - bat tén cho RBTV Vi du - Bat tén cho RBTV

CREATE TABLE GIAOVIEN (

MAGV CHAR(9) CONSTRAINT PK_GV PRIMARY KEY, CREATE TABLE CONGVIEC(
HOTEN NVARCHAR(50) CONSTRAINT NN_HOTEN NOT NULL, MADT VARCHAR(10),
LUONG INT CONSTRAINT DE_LUONG DEFAULT (10000), STT  INT,
PHAI  CHAR(3) CONSTRAINT CK_PHAI CHECK (PHAI IN('"Nam', 'Nu')) TENCV NVARCHAR(50),
CONSTRAINT NN_PHAI NOT NULL, NGAYBD DATETIME,
NGAYSINH DATETIME, NGAYKT DATETIME,
SONHA NVARCHAR(10),
DUONG NVARCHAR(50), CONSTRAINT PK_CV PRIMARY KEY(MADT, STT),
QUAN NVARCHAR(50), CONSTRAINT FK_CONGVIEC_DETAI
THANHPHO  NVARCHAR(50), FOREIGN KEY MADT REFERENCES DETAI(MADT)
GVQL CHAR(9), )
MABM CHAR(9)
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Lénh slra bang Lénh slra bang (tt)

® Puwocdung dé ® Thém RBTV
- Thay déi ciu tric bang ALTER TABLE <Tén_bang> ADD
- Thay d6i RBTV CONSTRAINT <Ten_RBTV> <RBTV>,

CONSTRAINT <Ten_RBTV> <RBTV>,
® Thém cot

ALTER TABLE <Tén_bang> ADD ® X6a RBTV

<Tén_cot> <Kiéu_dir_liéu> [<RBTV>]

= Xoa cot ALTER TABLE <Tén_bang> DROP <Tén_RBTV>

ALTER TABLE <Tén_bang> DROP COLUMN <Tén_cot>

® Cap nhat cot
ALTER TABLE <Tén_bang> ALTER COLUMN

<Tén_cOt> <Kiéu_dir_liéu_mai>
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Vi du - Thay ddi cau truc bang i Vi du - Thay ddi RBTV
CREATE TABLE BOMON(
MABM INTNOT NuLL, Phdixdc dinh NOT NULL
TENBM NVARCHAR(50), trwocc khi tao khéa chinh
ALTER TABLE GIAOVIEN ADD TUOI INT PHONG CHAR(10),
CONSTRAINT CK_TUOI CHECK (TUOI >= 23 AND TUOI <=60) NOT NULL DIENTHOAI CHAR(15),
TRUONGBM CHAR(9
MBBF BOMON
ALTER TABLE GIAOVIEN DROP COLUMN HOTEN INTNOT
NULL,
ALTER TABLE BOMON ADD
ALTER TABLE GIAOVIEN ALTER COLUMN HOTEN CONSTRAINT PK_BOMON PRIMARY KEY (MABM),
NVARCHAR(100) CONSTRAINT FK_TRBOMON FOREIGN KEY (TRUONGBM)  Ciin c6 bdng
ALTER REFERENCES GIAOVIEN( ), GIAOVIEN truwéc

CONSTRAINT PK_BOMON PRIMARY KEY (
( KEWMABMONGBM)
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Lénh x6a bang Lénh xda bang (tt)

® Puwoc dung dé xda ciu tric bang

- Tat ca dir liéu ciia bang cling bi x6a GIAOVIEN

| MAGV | HoTén | Lu'ong| Phéi | NgéyS; | ;aNha | Puong | Quan | ThanhPhé | GVQL | M3BM |
= Cidphap - 3¢
DROP TABLE <Tén_bang> x BOMON
| MaKhoa | TrudéngBM | NgayNhaMc | biénThoai | MaBM | TénBM | Phong |
= Vidu KHOA »

DROP TABLE GIAOVIEN TrwdngKhoa | NgéyNhénC/h)(LTénKhoa | NamTL | Phong | biénThoai | MiKhoa |

DROP TABLE BOMON

DROP TABLE THAMGIADT
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Lénh tao mién gia tri N&i dung chi tiét

u Ti;o ra mot kiéu dir liéu méi ké thira nhirng kiéu dir liéu cé = Gidi thiéu
san
. L] ~ ~ = A
= Chphap Pinh nghia dir liéu
® Truy van dir liéu
CREATE DOMAIN <Tén_kdl_méi> AS <Kidu_di_liéu> | ~ Truy vén co ban
- -
Vidy - Tap hop, so sanh tap hop va truy van long
_ - Ham két hop va gom nhém
CREATE DOMAIN MyString30 AS VARCHAR(30) -
— Mot so kiéu truy van khac
® Cap nhatdir liéu
| ]

Khung nhin (view)
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Truy van dir liéu i Truy van co’ ban

® Langon ngi rat trich dir liéu thoa mot s6 diéu kién nao dé " GOm 3 ménh dé

® Duwatrén
SELECT <danh sach cac cot>

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

Phép todn DSQH | + Mot s6 bd sung

- Cho phép 1 bang c6 nhiéu dong trung nhau

- Banglabag = quan hé la set - <danh sach cac cot>
® Tén cac cot cadn dwoc hién thi trong két qua truy vin

- <danh sach cac bang>
® Tén cac bang lién quan dén ciu truy vin
- <diéu kién>
® Biéu thirc boolean xac dinh dong nao sé dwoc rut trich
® N6i cac biéu thirc: AND, OR, va NOT
® Phép toan: <, >, <, =, =, =, LIKE va BETWEEN
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Truy van co ban (tt) Ménh dé SELECT

* SQLva DPSQH

| Lay ra tit ca cac cot | LAy tat ca cac
- cdtchaquan hé
T SELECT * két qua
S i A FROM KHOA
SELECT <danh sach cac cot>
} Lo WHERE PHONG="153'
b S FROM <danh sach cic bang>
- AND NAMTL = "1995'
WHERE <diéu kién>
PP -7 MaKhoa TenKhoa Phong | NamTL DienThoai TruongKhoa | NgayNhanChuc
0 CNTT Cong nghé thong tin 153 1995 08313964145 GV130 01/01/2007
St Simiriroe B32 1975 08313123545 V250 91/61/1996
SELECT L
FROM R
--------- (O (R)
WHERE C O
PHG="153'ANamTL="1995' (KHOA)
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Ménh d@& SELECT (tt) Ménh d@& SELECT (tt)

| Lay ra mot sé cot | | Tén bi danh |

SELECT MAKHOA, TENKHOA, PHONG

SELECT MAKHOA AS 'Ma khoa', TENKHOA AS 'Tén khoa', PHONG AS 'Ma phong’
FROM KHOA FROM KHOA
WHERE PHONG='153' WHERE PHONG='153' AND NAMTL = '1995'

AND NAMTL = '1995'

Ma Tén khoa Ma phong
khoa
MaKhoa TenKhoa Phong A SN
CNTT | Congnghé thong 153
CNTT | Congnghé théngtin | 53 tin

p Ma khoa, Tén khoa, Ma ph(‘)ng(J-EMANV,HONV,TENLOT,TENNV(OPHG='IS3'ANamTL='1995' (KHOA)))
J-l:MAKHOA, TENKHOA, PHONG(OPHG='153'ANamTL=‘1995' (KHOA))
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Ménh d@& SELECT (tt) : Ménh d@& SELECT (tt)

SELECT MAGV, HOTEN, SONHA + ', + DUONG + ', + ', + QUAN + ', + SELECT MAGV, LUONG*1.1 AS 'LUONG10%'
THANHPHO AS 'DIA CHI' FROM GIAOVIEN
FROM GIAOVIEN WHERE PHAI='"Nam'
WHERE PHAI="Nam'

MAGV HOTEN DIA CHI MAGV | LUONG10%

GV001 | Nguyén Van A | 123 Phan Ding Luu, Q.Phti Nhuan, TP.H8 GV001 550000

Chi Minh
P uacyroren,oma CHI(JTMAGV,HOTEN,SWQUANHHANHPHO(GPHAI: ‘nam' (GIAOVIEN))) pM acvLuonG10%(TCmacy Luong*1.1{Oprar= Nam’ (GIAOVIEN)))
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Ménh dé SELECT (tt)

® Cho bi€t MAGV va TENGV lam viéc & b6 mon ‘Hé thong

| Loai bé cac dong trung nhau | thén g tin’
SELECT LUONG SELECT DISTINCT LUONG
FROM GIAOVIEN FROM GIAOVIEN R1 <— GIAOVIEN]X( aovien masm=somon.masm BOMON
WHERE PHAI= "Nam’ WHERE PHAI= "Nam’ KQ <= TCwpcv, oren (Orenam=te thong thng tin (R1))
LUONG LUONG
30000 30000
— _— 25000 SELECT MAGV, HOTEN
25000 38000 FROM GIAOVIEN, BOMON
38000 WHERE TENBM= N'Hé thong thong tin'
AND GIAOVIEN.MABM=BOMON.MABM
- Ton chi phi
- Ngudri dung mudn thiy
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Ménh d& WHERE Ménh dé WHERE (tt)

® Si&r dung cac phép toan AND, OR dé néi cac biéu thirc diéu

kién lai véi nhau

SELECT MAGV, HOTEN

SELECT MAGY, HOTEN FROM GIAOVIEN, BOMON
ié& FROM G!’A’OV’IEN'B”OMQN’ ”””””””” ——— TRUE WHERE (TENBM = N'Hé théng thong tin' OR TENBM = N'Mang mdy tinh")
Bieu - WHERE'TENBM = N'Hé théng thong tin"
thire T REAENBM N e thongthongtini — \\p AND GIAOVIEN.MABM = BOMON.MABM
luan Iy ““AND GIAOVIEN MABM = BOMON MABM

P6 wu tién mic dinh ctia cac phép toan: tir trai qua phai.

Nén stt dung d4u ngodc thé hién twdng minh sy wu tién cia cac phép toan.
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Ménh dé WHERE (tt) Ménh dé WHERE (tt)

|NOT BETWEEN |

SELECT MAGV, HOTEN

FROM GIAOVIEN SELECT MANV, TENNV

WHERE LUONG >= 20000 AND LUONG <= 30000 FROM NHANVIEN
WHERE LUONG NOT BETWEEN 20000 AND
30000

SELECT MAGV, HOTEN ‘l‘

FROM GIAOVIEN

SELECT MAGV, HOTEN
WHERE LUONG BETWEEN 20000 AND 30000

FROM GIAOVIEN
WHERE LUONG < 20000 OR LUONG > 30000
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Ménh dé WHERE (tt) : Ménh dé WHERE (tt)

LIKE NOT LIKE

SELECT MAGYV, HOTEN SELECT MAGYV, HOTEN
FROM GIAOVIEN HOTEN LIKE ‘nguyen FROM GIAOVIEN
WHERE HOTEN LIKE ‘Nguyen ____’ WHERE HOTEN LIKE ‘Nguyen’
lphﬁ dinh
4 Ky tw bat ky
SELECT MAGYV, HOTEN
FROM GIAOVIEN SELECT MAGYV, HOTEN

WHERE HOTEN LIKE ‘Nguyen %’ FROM GIAOVIEN
WHERE HOTEN NOT LIKE ‘Nguyen’

Chudi bat ky
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Ménh dé WHERE (tt) : Ménh dé WHERE (tt)

ESCAPE MAGV HOTEN MAGY HOTEN

GV001 | Nguyén Van A GV001 | Nguyén VinA
SELECT MAGV, HOTEN SELECT MAGV, HOTEN SELECT * SELECT *
FROM GIAOVIEN FROM GIAOVIEN FROM GIAOVIEN GV FROM GIAOVIEN GV
WHERE HOTEN LIKE N'Nguyén_%’ WHERE HOTEN LIKE N'Nguyén![_]%' ESCAPE '!" WHERE GV.HOTEN LIKE N'[n]%' WHERE GV.HOTEN LIKE N'[nh]%'
MAGV HOTEN MAGV HOTEN MAGV HOTEN MAGV HOTEN
GV001 Nguyén Vin A GV OO T—TNguyervamA GV001 Nguyén Van A GV001 Nguyén Van A
GV002 | Nguyén_Vin_A GV002 | Nguyén_Vin_A GV002 | Hoang Thi C
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Ménh dé WHERE (tt) : Ménh dé WHERE (tt)

MAGV HOTEN Ngay gior
GV001 | Nguyén Vin A
GV002 | Hoang ThiC

SELECT MAGV, HOTEN
FROM GIAOVIEN
WHERE NGAYSINH BETWEEN ‘1955-12-08" AND ‘1966-07-19’

SELECT * SELECT *
FROM GIAOVIEN GV FROM GIAOVIEN GV
WHERE GV.HOTEN LIKE N'[*h]%' WHERE GV.HOTEN LIKE N'[*nh]%'
1955-12-08" yYYY-MM-DD "17:30:00"  HH:MISS
l' ‘l "12/08/1955  MM/DD/YYYY ’05:30 PM’
MAGV HOTEN MAGV HOTEN ‘December 8, 1955’

GV001 | Nguyén Vin A

1955-12-08 17:30:00’
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Ménh dé WHERE (tt) Ménh dé WHERE (tt)
- St dung trong trwong hop:
e Khong biét (value unknown)
A o s . . SELECT MAGV, HOTEN
o Khong thé ap dung (value inapplicable)
A " . . FROM GIAOVIEN
o Khong ton tai (value withheld)
5 . ., A . N WHERE GVQL IS NULL
- Nhirng biéu thirc tinh todn c6 lién quan dén gia tri NULL sé
cho ra két qua 1a NULL
® x c6 gid trila NULL SELECT MAGYV, HOTEN
ex+3chora keE qua la NULL FROM GIAOVIEN
o x + 3 la mdt biéu thirc khong hop 1€ trong SQL WHERE GVQL IS NOT NULL
- Nhitng biéu thirc so sanh c6 lién quan dén gia tri NULL sé cho
ra két qua 1a UNKNOWN
® x = 3 cho ra két qua la UNKNOWN
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Ménh dé FROM

Ménh dé FROM (tt)

| Ménh dé FROM twong dwong véi phép x trong dai s6 quan hé | SELECT MAGYV, M”/I, TENBM
—  SELECT* Nhap nhing (Ambigous) 772 FROM GIAOVIEN, BOMON
WHERE MABWABM
GIAOVIEN x BOMON (E— FROM GIAOVIEN, BOMON MAGV MABM | |MABM TENBM
* ~ ~ A .
—  SELECT 881 |g;¥ ;I/[TFTTT | ;f? thong t}z?“hg tin SELECT G.MAGV, G.MABM, B.TENBM
3  FROM GIAOVIEN, BOMON ang may tin
MAGV MABM | | MABM TENBM WVHERE TRUE 001 HTTT | | CNPM CongnghePM  FROM GIAOVIEN G BOMON AS B
001 HTTT  HE théne thoma 002 MMT | | HTTT Hé thdng thongtin WHERE G.MABM, B.MABM
001 HTTT VLT M¢ thong t ?“}? o Sirdung thém dicu 002 [MMT | | MTT | Mang méy tinh
HTTT lang may tin /I\ kién & WHERE dé biéu 002 MMT | | CNPM Congnghé PM o S
001  HTTT CNPM Cong nghé PM = dién phép két bat bi dan,h cho bang st dung
002  MMT HTTT Hé thdng thong tin CIAOVIEN BOMON khoang trang hodd tir khoa AS
7 ’ [>4
002  MMT MTT MAang may tinh A MAGV MABM TENBM
002  MMT CNPM Cong nghé PM SELECT * o Kiem Kt d ,
001 & thd one ti Diéu kién két dé tim ra b6 mon ctia
FROM GIAOVIEN, BOMON HTTT  HE thong thong tin gido vién
002 MTT Mang may tinh
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® Cho biét tén cia b6 mon va tén cta trwedng bo mén cla
nhitng b0 moén thudc khoa CNTT (ma khoa)

SELECT BM.TENBM, GV.HOTEN AS TEN_TRUONGBM

FROM BOMON BM, GIAOVIEN GV

WHERE BM.TRUONGBM = GV.MAGV AND
BM.MAKHOA= ‘CNTT’

biéu kién két dé€ tim ra gido vién lam trwdng bé mén
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® Tim ho tén clia gido vién vién thudc bd mén “HTTT” c6
tham gia vao dé tai “ Mobile Database” vdi sd tién phu cip
cho moi cong viéc trén 10 triéu.

SELECT GV.HOTEN
FROM GIAOVIEN GV, THAMGIADT TG, DETAIDT
WHERE GV.MAGV = TG.MAGV
TG.MADT = DT.MADT
GV.MABM=HTTT’
DT.TENDT='Mobile Database’ TG.PHUCAP>10
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B Véi nhitng dé tai thudc cdp quan ly ‘Thanh phd’, cho biét
ma dé tai, dé tai thudc vé chi dé nao, ho tén nguwdoi chu
nghiém dé tai cung v&i ngay sinh va dia chi ctia ngwoi dy

SELECT D.MADT, C.TENCD, G.MAGV, G.HOTEN, G.DIACHI
FROM DETAI D, CHUDE C, GIAOVIEN G

WHERE D.CapQL = ‘Thanh Pho’ D.MACD = C.MACD
D.GVCNDT = G.MAGV
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® Tim ho tén cta tirng gido vién va ngwdi phu trach chuyén
mon tryc ti€p ciia nhan vién do.
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" Tim ho tén ctia nhirng gido vién dwoc “Tran Tra Hwong”
phu trach quan ly chuyén mon.

© Bo mon HTTT - Khoa CNTT - Truong PH KHTN

Ménh dé ORDER BY (tt)

" Vidu

SELECT *
FROM THAMGIADT
ORDER BY MAGV DESC, MADT, STT DESC

MAGV MADT STT MAGV MADT STT

GV01 DTO1 1 GV02 | DTO1 ! 3
GV01 DTO1 2 GV02 | DTO1 2
GV01  DTO02 1 o GV02 | DTO3 4
Gv0Z DTO1 2 - GV02 | DTO3 1
Gv02z DTO1 3 GV01 | DTO1 2
GvV02Z DTO3 1 GVO1 | DTO1 1
GvV02  DTO3 4 GVO1 | DTO2 1
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Ménh dé ORDER BY

® Dung dé hién thi két qua ciu truy vin theo mot thi tw nao
do
® Cuphap

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

ORDER BY <danh sach cac cot>

- ASC: tang (mac dinh)
- DESC: giam
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N&i dung chi tiét

® Gigi thiéu

Pinh nghia dir liéu

Truy van dir liéu
— Truy van co ban
- Tap hop, so sanh tap hop va truy van l1o6ng
- Ham két hop va gom nhém
- Mot s6 dang truy van khac

Cap nhat dix liéu

Khung nhin (view)
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Phép toan tap hop trong SQL

Phép toan tap hop trong SQL (tt)

® SQL c6 cai dat cac phép toan
- Hbi (UNION)
- Giao (INTERSECT)
- Trir (EXCEPT)

® Kétqua tra vélatip hop
- Loai b6 cac bg trung nhau
- Dégitr lai cac b trung nhau
e UNION ALL
o INTERSECT ALL
e EXCEPT ALL
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B Cu phap

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

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

SELECT <ds c6t> FROM <ds bang> WHERE <diéu kién>
EXCEPT [ALL]
SELECT <ds c6t> FROM <ds bang> WHERE <diéu kién>
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® Cho biét ma cla cac gido vién c6 ho tén bit dau la
'Nguyén' va lwong trén 200000 hodc, gido vién la truéng bo
mon nhan chirc sau nam 1995

SELECT MAGV

FROM GIAOVIEN

WHERE HOTEN LIKE N'Nguyén%'

AND LUONG > 200000

UNION

SELECT TRUONGBM

FROM BOMON

WHERE YEAR(NGAYNHANCHUC)>=1995
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® Tim nhitng gido vién vira la truedng bo mon vira chi nhiém
deé tai

SELECT TRUONGBM
FROM BOMON
INTERSECT

SELECT GVCNDT
FROM DETAI

SELECT BM.TRUONGBM
FROM BOMON BM, DETAI DT
WHERE BM.TRUONGBM = DT.GVCNDT
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Truy van long

® Tim nhirng gido vién khéng tham gia bat ky dé tai nao

SELECT MAGV, HOTEN
FROM GIAOVIEN, BOMON
WHERE TENBM = N'Hé théng thong tin'

SELECT MAGV
FROM GIAOVIEN AND GIAOVIEN.MABM = BOMON.MABM
EXCEPT
SELECT MAGV Cau truy van SELECT <danh sach cac cot>
FROM THAMGIADT cha (Outer FROM <danh sach cac bang>
query) WHERE <so sanh tap hop> (
SELECT <danh sach cac cot>
FROM <danh sich cic bang> | Cau fruy van
con (Subquery)
WHERE <diéu kién>)
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Truy van I6ng (tt) i Truy van I6ng (tt)
® Cac cau lénh SELECT c6 thé 16ng nhau & nhiéu mitc ® (6 2 loai truy vin 16ng
® CAu truy van con thudng tra vé mot tip cac gia tri - Long phan cap
" C4c ciu truy van con trong ciing mdt ménh dé WHERE duoc e Ménh dé WHERE cia truy van con khéng tham chiéu dén
két hop bing phép néi logic thudc tinh ctia cac quan hé trong ménh dé FROM ¢ truy van
! cha

® Ménh dé WHERE cua ciu truy van cha

. ) i ) . @ Khi thyc hién, ciu truy vin con sé dwgc thyc hién truedc
- <biéu thirc> <so sanh tap hop> <truy van con> "
. A . oo P - Long twong quan
- So sanh tap hop thwong di cung véi mot so toan tir . N ) . e

o Ménh dé WHERE cua truy van con tham chiéu it nhat mot

®IN,NOTIN thudc tinh cta cac quan hé trong ménh dé FROM & truy van
e ALL cha
® ANY hodac SOME e Khi thuc hién, cau truy van con sé dwoc thuc hién nhidu
- Kiém tra su ton tai 1an, m6i 1an twong rng véi mot bo clia truy van cha
e EXISTS

o NOT EXISTS
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Vi du - Léng phan cap

SELECT MAGV, HOTEN ) SELECT HOTEN
St dung phép két
FROM GIAOVIEN, BOMON FROM GIAOVIEN
WHERE GIAOVIEN.MAGV = BOMON. TRUOI}{C_%_BM ________________ WHERE MAGV IN (SELECT MAGV
__________ " SELECT MAGV, HOTEN | FROM GIAOVIEN
. FROM GIAOVIEN 4 WHERE HOTEN LIKE N'Nguyén%'
SELECT MAGV, HOTEN ﬁ} WHERE MABM IN (001, =/ AND LUONG > 200000)
. FROMGIAOVIEN.~~ . 002),7004,°0057 10077 ) OR MAGV IN (SELECT TRUONGBM §
\\‘\WHERE MAGV IN SELECT TRUONGBM \7 i
»»»»»» ¢ _’St¥ dung truy vdn l6ng véi IN FROM BOMON i
'FROMBOMON .-~ WHERE YEAR(NGAYNHANCHUC)>=1995)
Ménh dé WHERE cua truy vin con khong tham chiéu dén thudc I
tinh ctia cic quan hé trong ménh dé FROM & truy vin cha
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® Tim nhirng gido vién khong tham gia dé tai nao ® Tim nhitng gido vién cé lwong 1én hon lwong cta it nhit mot
gido vién b mén ‘Cong nghé phan mém’
SELECT *
SELECT *
FROM GIAOVIEN FROM GIAOVIEN
WHERE MAGV NOT IN(SELECT MAGV WHERE LUONG > ANY (SELECT GV.LUONG
FROM THAMGIADT) FROM GIAOVIEN GV, BOMON BM
WHERE GV.MABM = BM.MABM
SELECT * AND BM.TENBM = N'Céng nghé phan mém')
FROM GIAOVIEN SELECT GV1.*
WHERE MAGV <> ALL(SELECT MAGV FROM GIAOVIEN GV1, GIAOVIEN GV2, BOMON BM
FROM THAMGIADT) WHERE GV2.MABM = BM.MABM

AND BM.TENBM = N'Céng nghé phan mém' AND GV1.LUONG > GV2.LUONG
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® Tim nhirng gido vién cé lwong 1én hon lwong cha tit ca gido
vién thudoc bo mon ‘Hé théng thong tin’

SELECT *

FROM GIAOVIEN

WHERE LUONG > ALL (SELECT LUONG
FROM GIAOVIEN GV, BOMON BM
WHERE GV.MABM = BM.MABM
AND BM.TENBM = N'Hé thong thong tin')
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Vi du - Léng twong quan

® Tim nhitng trrdng bé mon tham gia toi thiéu 1 dé tai

SELECT *
FROM GIAOVIEN
WHERE MAGV IN (SELECT TRUONGBM
FROM BOMON)
AND MAGV IN (SELECT MAGV
FROM THAMGIADT)
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Vi du - Léng twong quan

® Tim nhitng gido vién la truedng bo mon
SELECT MAGV, HOTEN

FROM GIAOVIEN, BOMON
WHERE GIAOVIEN.MAGV = BOMON.TRUONGBM

Str dung phép két

SELECT MAGV, HOTEN
FROM GIAOVIEN GV
WHERE EXISTS (SELECT *
FROM BOMON BM
WHERE BM.TRUONGBM = GV.MAGV)
Gido vién 1a truémg bo mén khi tON tal mot bo mén c6 TRUONGBM =
MAGV cua giao vién do

Str dung truy vdn 16ng véi EXISTS

Ménh dé WHERE ctia truy vin con tham chiéu it nhat mét thudc tinh cta cac

quan hé trong ménh dé FROM & truy vin cha
© Bo mon HTTT - Khoa CNTT - Truong BPH KHTN 71

® Tim nhitng gido vién cd lwong 1é6n nhat

Gido vién la c6 lvong 16m
nhit khi khong ton tai mot
gido vién nao ma c6 lwong
16n hon gido vién do

SELECT MAGV, HOTEN

FROM GIAOVIEN GV

WHERE NOT EXISTS (SELECT *
FROM GIAOVIEN GV2
WHERE GV2.LUONG > GV.LUONG)

SELECT MAGV, HOTEN Gido vien laco I‘Ifmg_ !‘m .
nhat khi lwong ctia gido vién

FROM GIAOVIEN GV 16n hon hOi_iC bél’lg tatca
WHERE LUONG >= ALL (SELECT LUONG  Jyong ctia cAc gido vién

FROM GIAOVIEN GV2)

© Bo mon HTTT - Khoa CNTT - Truong PH KHTN 72



® Tim gido vién trung tén va cung gi¢i tinh véi gido vién khac

trong cung bd mon

SELECT *
FROM GIAOVIEN GV1
WHERE EXISTS (SELECT *
FROM GIAOVIEN GV2
WHERE GV1.HOTEN LIKE GV2.HOTEN
AND GV1.PHAI = GV2.PHAI
AND GV1.MABM = GV2.MABM
AND GV1.MAGV <> GV2.MAGV)
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® Tim nhirng gido vién khong tham gia dé tai nao

SELECT *

FROM GIAOVIEN GV

WHERE NOT EXISTS (SELECT *
FROM THAMGIADT PC
WHERE PC.MAGV = GV.MAGV)

Gido vién GV khong tham gia dé
tai khi khong ton tai mét dong
nao trong THAMGIADT ma c6
MAGV = GV.MAGV
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® Tim nhitng gido vién cé lwong 1én hon lwong cta it nhiat mot

gido vién b mén ‘Cong nghé phan mém’

SELECT *

FROM GIAOVIEN GV1

WHERE EXISTS (SELECT *
FROM GIAOVIEN GV2, BOMON BM
WHERE GV2.MABM = BM.MABM
AND BM.TENBM = N'C6ng nghé phan mém'
AND GV1.LUONG > GV2.LUONG)
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® Tim nhitng trrdng bé mon tham gia toi thiéu 1 dé tai

SELECT *
FROM GIAOVIEN GV
WHERE EXISTS (SELECT *
FROM BOMON BM
WHERE GV.MAGV =BM.TRUONGBM)
AND EXISTS (SELECT * FROM THAMGIADT PC
WHERE PC.MAGV = GV.MAGV)
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Nhan xét IN va EXISTS 1 Nhan xét IN va EXISTS

"IN ® EXISTS:
- <tén cot> IN <ciu truy vin con> - St dung dé kiém tra ton tai
- Thudc tinh @ ménh dé SELECT cua truy van con phai c6 cung - Cu phép st dung
kiéu dir liéu véi thudc tinh & ménh dé WHERE cua truy vin ~ ... EXISTS (Select ... From ... Where...)
cha
Sub query
= EXISTS
_ Kh(“),ng can c6 thudc tinh, hang s6 hay biéu thirc nao khac dirng Né&u sub query c6 dit lidu (>= 1 dong)
truoc - ton tai <-> ménh dé EXISTS (...) = TRUE
- Khéng nhit thiét liét ké tén thudc tinh & ménh dé SELECT cuta
truy van con Néu sub query khong cé dir liéu (0 dong hoic rong)
- Nhirng ciu truy vin c6 = ANY hay IN déu c6 thé chuyén thanh - Khong ton tai <-> ménh dé EXISTS (...) = FALSE
ciu truy van c6 EXISTS
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® Tim nhirng gido vién cé tham gia dé tai ® Tim nhirng gido vién khong tham gia dé tai
SELECT * SELECT *
FROM GIAOVIEN GV FROM GIAOVIEN GV
WHERE|EXISTS (SELECT * WHERENOT EXISTS (SELECT *
FROM THAMGIADT PC FROM THAMGIADT PC
WHERE PC.MAGV = GV.MAGV) WHERE PC.MAGV = GV.MAGV)
Néu gido vién GV c6 tham gia dé tai > Néu gido vién GV khong tham gia dé
ciu truy van bén trong sé c6 dir liéu tai = cAu truy van bén trong sé rong
(>= 1 dong) > ménh EXISTS (S .. F... (0 dong) = NOT EXISTS (S...F.W) c6
W) cé gia tri TRUE gia tri TRUE
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Phép chia trong SQL 1 Phép chia trong SQL (tt)

® Sir dung EXCEPT dé biéu dién

R A B C D E | S D E R+S A B C
a a o a 1 bI a 1 a a a Y
i S fo N =1 L SELECT R1.A, R1B, R1.C
Bola |1 |a |1 FROM R R1
A D A B WHERE NOT EXISTS (
Y a Y a
Y a Y b 1 ( SELECT SD, S.E FROM S)
v la ¢ b J1 EXCEPT

SELECT R2.D, R2.E
= R+Slatap cac gia tri a, trong R sao cho khdng cd gia tri b, 1(?ROM R R2

nao trong S lam cho bo (a, b;) khong ton tai trong R
WHERE R1.A=R2.A AND R1.B=R2.B

AND R1.C=R2.C)
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Phép chia trong SQL (tt)

" Stt dung NOT EXISTS dé biéu dién ® Tim tén cac gido vién dwoc phan cong lam tat ca cac dé
tai
SELECT R1.A, R1.B,R1.C
FROM R R1 - Tim tén cac nhan vién ma khong c6 dé an nao la khong
WHERE NOT EXISTS ( dwoc phan cong lam
SELECT *
FROM S - Tap bi chia: THAMGIADT(MAGV, MADT)
WHERE NOT EXISTS ( - Tap chia: DETAI(MADT)
SELECT * - Tap két qua: KQ(MAGV)

FROM R R2 - KétKQ véi GIAOVIEN dé 14y ra TENGV

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))
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Vi du 20 - Except

SELECT DISTINCT GV.MAGV, GV.HOTEN
FROM GIAOVIEN GV, THAMGIADT PC1
WHERE GV.MAGV = PC1.MAGV

AND NOT EXISTS [ (SELECT DT.MADT FROM DETAI DT)703n b6 dé tai
EXCEPT
Nhitng dé tai
ma gido vién (SELECT PC2.MADT Nhitng \dé ti m3
PCLMAGV FROM THAMGIADT PC2 PC1.M4GV d& tham gia
khong tham
gia WHERE PC2 MAGV = PC1.MAGV)  |)

I:(>Néh danh sachs dé tai chwa tham gia =
rong -> Gido vién da tham gia tt ca cac dé
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Vi du 20 — Not Exists

SELECT DISTINCT GV.MAGV, GV.HOTEN
FROM GIAOVIEN GV, THAMGIADT PC1
WHERE GV.MAGV = PC1.MAGV
AND 0 = (SELECT COUNT(*)
FROM DETAI DT
WHERE NOT EXISTS (SELECT *
FROM THAMGIADT PC2
WHERE PC2.MAGV = PC1.MAGV
AND DT.MADT = PC2.MADT))

Tim nhitng gido vién ma s6 lwgng dé tai chwa tham gia bing 0
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Vi du 20 — Not Exists

SELECT DISTINCT GV.MAGV, GV.HOTEN
FROM GIAOVIEN GV, THAMGIADT PC1
WHERE GV.MAGV = PC1.MAGV

AND NOT EXISTS (|SELECT *
FROM DETAI DT
WHERE NOT EXISTS (SELECT *

Nhirng dé tai

ma gido vién FROM THAMGIADT PC2
PCLMAGV WHERE PC2.MAGV = PC1.MAGV
khong tham gia AND DT.MADT = PC2.MADT))

Tim nhitng gido vién ma danh sach dé tai khong tham gia = réng
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Phép chia — v&i Count

= Cho R(A,B), S(B), thuc hién R+S

SELECT RA
FROM R
[WHERE R.B IN (SELECT S.B FROM S [WHERE <PK>]]
GROUP BY RA
HAVING COUNT(DISTINCT R.B) = ( SELECT COUNT(S.B)
FROM S
[WHERE <DK>])
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Vi du 20 - Count

Vi du 21 - Count

SELECT DISTINCT GV.MAGV, GV.HOTEN

FROM GIAOVIEN GV, THAMGIADT PC1

WHERE GV.MAGV = PC1.MAGV

GROUP BY GV.MAGV, GV.HOTEN

HAVING COUNT(DISTINCT PC1.MADT) = (SELECT COUNT (MADT)
FROM DETAI DT)
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Bai tap phép chia

1. Cho biét ma s6, ho tén, ngay sinh cua gido vién tham gia tat
ca cac cong viéc ctuia dé tai ‘Ung dung hdéa hoc xanh’.

2. Cho biét ma s8, ho tén, tén bd mén va tén nguwdi quan ly
chuyén mon cda gido vién tham gia tit ca cac dé tai thudc
chu dé ‘Nghién ctru phat trién’.

3. Cho biét ho tén, ngay sinh, tén khoa, tén tredng khoa ctia
gido vién tham gia tat ca cac dé tai co gido vién ‘Nguyén
Hoai An’ tham gia.

4. Cho biét ho tén gido vién khoa ‘Cong nghé thong tin’ tham
gia tat ca cac cong viéc clia dé tai c6 tredng bé mon cia bo
o Bo mONdong nhatrkheai€dng nghé thong tin’ lam chi nhiém. o

® Tim tén cac gido vién dwoc phin cong lam tat ca cac dé tai
c6 kinh phi trén 100 triéu?

SELECT DISTINCT GV.MAGY, GV.HOTEN
FROM GIAOVIEN GV, THAMGIADT PC1
WHERE GV.MAGV = PC1.MAGV
AND PC1.MADT IN (SELECT DT.MADT FROM DETAI WHERE KINHPHI > 100)
GROUP BY GV.MAGV, GV.HOTEN
HAVING COUNT(DISTINCT PC1.MADT) = (SELECT COUNT (MADT)
FROM DETAI DT
WHERE KINHPHI >100)
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N&i dung chi tiét

® Truy van dit liéu

Truy van co ban

Tap hop, so sanh tap hgp va truy van l1ong

Ham két ho’p va gom nhém

Mot s6 dang truy van kKhac

||
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Ham két hop

= COUNT ® Tim tong lwong, lwong cao nhat, lwvong thip nhat va lwong
- COUNT(*) dém s6 dong trung binh cda cac gido vién
- COUNT(<tén thudc tinh>) dém s6 gia tri khac NULL ctia thudc
tinh
- COUNT(DISTINCT <tén thu@c til’lh>) dé’m 56 glé tri khac nhau SELECT SUM(LUONG), MAX(LUONG), MIN(LUONG), AVG(LUONG)
va khac NULL caa thudc tinh FROM GIAOVIEN
= MIN
= MAX
= SUM
= AVG

® Cac ham két hop dwoc dat & ménh dé SELECT hodc HAVING
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" Cho biét s8 lwong gido vién cia b6 mon ‘Mang mdy tinh’ ® Tim nhirng gido vién cé lwong thudc 3 mirc lwong cao nhit
SELECT *
SELECT COUNT(*) AS SL_GV FROM GIAOVIEN GV1
FROM GIAOVIEN GV, BOMON BM WHERE 2 >= (SELECT COUNT(*)
WHERE GV.MABM = BM.MABM FROM GIAOVIEN GV2
AND TENBM=N'Mang may tinh' WHERE GV2.LUONG > GV1.LUONG)
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® Cho biét s6 lwong gido vién cda tirng bd moén

B6 mén Sé lwong
HTTT 2
CNPM 1
MMT 1
MANV HOTEN MABM
GV001 Nguyén Van A HTTT
GV002 Tran Van B HTTT
GV003 Tran Thi C CNPM
GV004 Bang Thi D MMT
© Bo mon HTTT - Khoa CNTT - Truong PH KHTN
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® Cu phap

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

GROUP BY <danh sach cac cot gom nhém>

B Sau khi gom nhom

- Modi nhém céc bd sé c6 cling gia tri tai cac thudc tinh gom

nhém
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® Cho biét s6 lwong gido vién cda tirng bd moén

SELECT MABM, COUNT(*) 'S6 lwgng gido vién'
FROM GIAOVIEN
GROUP BY MABM

SELECT GV.MABM, COUNT(*) 'S6 lwong gido vién'
FROM GIAOVIEN GV, BOMON BM

WHERE GV.MABM = BM.MABM

GROUP BY GV.MABM
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" V&imoi gido vién cho biét ma s6, ma dé tai va sé cong viéc
ma ho tham gia ng v&i moi dé tai

MAGV MADT STT
GV001 DT001 1
GV001 DTO001 2
GV001 DT002 1
GV002 DT002 2
GV003 DTO001 3
GV003 DT002 3

SELECT PC.MAGV, PC.MADT, COUNT(*) AS 'S6 lwong cong viéc'
FROM THAMGIADT PC

GROUP BY PCMAGV, PCMADT
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® Cho biét nhirng gido vién tham gia tir 2 cong viéc trd 1én cho
moi dé tai?

GV001 DTO001 1

GV001 DTO001 2

GV001 DT002 1

GV002 DT002 2

GV003 DTO001 3

GV003 DT002 3
© B mon HTTT - Khoa CNTT - Truong DH KHTN
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® Cho biét nhirng gido vién tham gia tir 2 cong viéc trd 1én cho

moi dé tai?

SELECT PC.MAGV, PC.MADT, COUNT(*) AS 'S luwong cong viec'
FROM THAMGIADT PC

GROUP BY PC.MAGV, PC MADT

HAVING COUNT(*) >= 2
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Diéu kién trén nhém

= Cuphéap

SELECT <danh sach cac cot>

FROM <danh sach cac bang>

WHERE <diéu kién>

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

© By mon HTTT - Khoa CNTT - Truong PH KHTN

® Cho biét nhirng gido vién tham gia tir 2 dé tai tré 1én

MAGV MADT STT
GV001 DTO001 1
GV001 DT001 2
GV001 DT002 1
GV002 DT002 2
GV003 DTO001 3
GV003 DT002 3

SELECT PC.MAGV, COUNT(DISTINCT MADT) AS 'S6 lwgng dé tai'
FROM THAMGIADT PC

GROUP BY PCMAGV

HAVING COUNT(DISTINCT MADT) >=2
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Nhan xét

® Cho biét nhitng b6 mén (TENBM) c¢6 lwong trung binh cta = Ménh dé GROUP BY
cac giao vién 16n hon 20000 - Cac thudc tinh trong ménh dé SELECT (trir nhirng thudc tinh

trong cdc ham két hop) phai xuat hién trong ménh dé GROUP

SELECT GV.MABM, AVG(GV.LUONG) AS 'Lrong trung BY

binh' ® Ménh dé HAVING

FROM GIAOVIEN GV - St dung cac ham két hop trong ménh dé SELECT dé kiém tra

GROUP BY GV.MABM mot sd diéu kién nao d6

HAVING AVG(GV.LUONG)>20000 - Chikiém tra diéu kién trén nhém, khong la diéu kién loc trén
trng bo

SELECT BM.TENBM, AVG(GV.LUONG) AS 'Lwong trung binh’ - Sau khi gom nhém diéu kién trén nhém méi dwoc thwc hién

FROM GIAOVIEN GV, BOMON BM
WHERE GV.MABM = BM.MABM
GROUP BY BM.MABM, BM.TENBM
HAVING AVG(GV.LUONG)>=20000
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Nhan xét (tt)
® Thi tw thwc hién ciu truy van c6 ménh dé GROUP BY va ® Tim nhitng phong ban cé lwong trung binh cao nhat
HAVING
- (1) Chon ra nhirng dong thoa diéu kién trong ménh dé
WHERE SELECT GV.MABM, AVG(GV.LUONG) AS 'Lwong trung binh’
- (2) Nhirng dong nay sé dwgc gom thanh nhiéu nhém twong FROM GIAOVIEN GV
rng véi ménh dé GROUP BY GROUP BY GV.MABM
~ (3) Ap dung céc ham két hop cho m&i nhém HAVING AVG(GV.LUONG)) = (SELEMG(GV.LUONG))
- (4) B6 qua nhirng nhém khéng thoa diéu kién trong ménh dé FROM GIAOVIEN GV
HAVING GROUP BY GV.MABM)
- (5) Rat trich cac gia tri cia cac cdt va ham két hop trong ménh
dé SELECT
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® Tim nhitng phong ban cé lwong trung binh cao nhat ® Tim tén cac gido vién dwoc phin cong lam tit ca cac dé tai

SELECT GV.MABM, AVG(GV.LUONG) AS 'Lwong trung binh'
FROM GIAOVIEN GV
GROUP BY GV.MABM

SELECT PC.MAGV, COUNT (DISTINCT PC.MADT) AS 'S6 lwong dé tai'

FROM THAMGIADT PC
HAVING AVG(GV.LUONG)>= ALL(SELECT AVG(GV.LUONG) CROUP BY PC MAGY
FROM GIAOVIEN GV HAVING COUNT(DISTINCT PC.MADT) = (SELECT COUNT(MADT)
GROUP BY GV.MABM) FROM DETAI)
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NoOi dung chi tiét 3 Mot s6 dang truy van khac
[ ® Truy vin con & ménh dé FROM
L]

® Piéu kién két & ménh dé FROM
® Truy van dir liéu ~ Phép két ty nhién
~ Truy van co ban - Phép két ngoal

Tap hop, so sanh tap hgp va truy van l1ong . Ciu tric CASE
du truc

Ham két hgp va gom nhém

Mot s6 dang truy van khac

|
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Truy van con & ménh dé FROM

® Ké&t qua tra vé cia mot cau truy van phu la mét bang ® Cho biét nhitng b6 mén (TENBM) c¢6 lwong trung binh cta
- Bang trung gian trong qua trinh truy vin cac giao vién lé6n hon 20000
- Khong c6 lwu trit that sw

SELECT BM.TENBM, AVG(GV.LUONG) AS LUONG_TB

= Cuphap FROM GIAOVIEN GV, BOMON BM
WHERE GV.MABM = BM.MABM
SELECT <danh séch céc cot> GROUP BY BM.MABM, BM.TENBM
FROM R1, R2, (<truy vin con>) AS tén_bang HAVING AVG(GV.LUONG)>=20000
WHERE <diéu kién>
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Vi du 35(tt) 1 Piéu kién két & ménh dé FROM

" Cho biét nhitng bd mén (TENBM) c6 lwong trung binh cta " K&t bang
cac gido vién lén hon 20000

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

SELECT BM.TENBM, LUONG_GV.LUONG_TB WHERE <diéu kién>
FROM BOMON BM, (SELECT MABM, AVG(LUONG) LUONG_TB . ..
® Két ngoai
FROM GIAOVIEN

GROUP BY MABM) AS LUONG_GV
WHERE BM.MABM = LUONG_GV.MABM

SELECT <danh sach cac cot>
FROM R1 LEFT|RIGHT [OUTER] JOIN R2 ON <biéu thirc>
WHERE <diéu kién>
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® Tim ma va tén cic gido vién lam viéc tai bd mon ‘Hé théng
thong tin’

SELECT MAGV, HOTEN

FROM GIAOVIEN, BOMON

WHERE TENBM = N'Hé théng thong tin'
AND GIAOVIEN.MABM = BOMON.MABM

SELECT MAGV, HOTEN
FROM GIAOVIEN GV INNER JOIN BOMON BM ON GV.MABM = BM.MABM

WHERE TENBM = N'Hé théng thong tin'
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CAu truc CASE

® Tim ho tén cic gido vién va tén cac dé tai gido vién tham gia

néu co

SELECT DISTINCT GV.*
FROM GIAOVIEN GV LEFT JOIN (THAMGIADT PC JOIN DETAI DT ON

PC.MADT = DT.MADT) ON GV.MAGV = PCMAGV

GIAOVIEN | | GIAOVIEN JOIN THAMGIADT |

GV.MAGV= PC.MAGV

mé& rong
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® Cho phép kiém tra diéu kién va xuit théng tin theo tirng
trueong hop

= Cuphéap

CASE <tén cot>
WHEN <gi tri> THEN <biéu thirc>
WHEN <gi tri> THEN <biéu thirc>

[ELSE <biéu thirc>]
END
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® Cho biét ho tén cac gido vién da dén tudi vé hwu (nam 60
tuoi, nit 55 tuoi)

SELECT HOTEN
FROM GIAOVIEN

WHERE YEAR(GETDATE()) - YEAR(NGAYSINH) >= ( CASE PHAI
WHEN 'Nam' THEN 60

WHEN 'Nu' THEN 55
END)
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Két luan

® Cho biét ho tén cac gido vién va ndm vé hwu

SELECT GV.HOTEN, YEAR(GV.NGAYSINH) + ( CASE PHAI SELECT <danh sach cac cot>
WHEN 'Nam' THEN 60 FROM <danh sach cac bang>
WHEN 'Nu' THEN 55 [WHERE <diéu kién>]
END) AS NAMVEHUU [GROUP BY <céc thudc tinh gom nhém>]
FROM GIAOVIEN GV [HAVING <diéu kién trén nhom>]

[ORDER BY <céc thudc tinh sdp thit tu>]

SELECT GV.HOTEN, ( CASE PHAI
WHEN 'Nam' THEN YEAR(NGAYSINH) + 60
WHEN 'Nu' THEN YEAR(NGAYSINH) + 55
END) AS NAMVEHUU
FROM GIAOVIEN GV
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Ndi dung chi tiét i Lénh INSERT
n ® Dung dé thém 1 hay nhiéu dong vao bang
n

= Pé thém dir liéu
- Tén quan hé
- Cﬁp nhat div liéu — Danh sach cac thuoc tinh can thém dir liéu
) ’ ’ - Danh sach cac gia tri twong (rng

— Thém (insert)
- X0a (delete)
- Stra (update)
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Lénh INSERT (tt)

® Cu phap (thém 1 dong)

INSERT INTO THAMGIADT(MAGV, MADT, STT, PHUCAP, KETQUA)
VALUES('002',°001', 1, 1.0, N'DAT")

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

VALUES (<danh séch céc gia tri>
(<danh sach cic gid tri>) INSERT INTO THAMGIADT(MAGV, MADT, STT, PHUCAP, KETQUA)
VALUES('002', 001", 2, 1.2, NULL)
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Lénh INSERT (tt) : Lénh INSERT (tt)

® Nhén xét ® Cu phép (thém nhiéu dong)

- Thi ty cac gia tri phai trung véi thi tw cac cot

. i INSERT INTO <tén bang>(<danh sich cac thudc tinh>)
- (€6 thé thém gia tri NULL & nhitng thudc tinh khéng la khéa
chinh va NOT NULL

<cau truy vin con>

— CAu lénh INSERT sé& gap 16i néu vi pham RBTV
e Khoa chinh
e Tham chiéu
® NOT NULL - cc thudc tinh c6 rang budc NOT NULL bat
budc phai co gia tri
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Lénh DELETE

CREATE TABLE THONGKE_BM ( ® Dung dé x6a cac dong cia bang
TENBM NVARCHAR(50),
SL_GV INT, = Cuphéap
LUONG_TC INT
PRIMARY KEY(TENBM) DELETE FROM <tén bang>
) [WHERE <diéu kién>]

INSERT INTO THONGKE_BM

SELECT BM.TENBM, COUNT(GV.MAGV), SUM(GV.LUONG)
FROM GIAOVIEN GV, BOMON BM

WHERE GV.MABM = BM.MABM

GROUP BY BM.MABM, BM.TENBM
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® Xoa di nhitrng gido vién & bd mon ‘Hé thdng thong tin’

DELETE FROM GIAOVIEN

WHERE HOTEN LIKE N'Tran%' DELETE FROM GIAOVIEN
WHERE MABM IN (SELECT MABM
FROM BOMON
DELETE FROM GIAOVIEN WHERE TENBM = N'Hé théng thong tin')

WHERE MAGV ='GV001'

DELETE FROM GIAOVIEN
DELETE FROM GIAOVIEN FROM BOMON BM

WHERE GIAOVIEN.MABM = BM.MABM
AND BM.TENBM = N'Hé théng théng tin'

© By mén HTTT - Khoa CNTT - Truong DH KHTN 131 © By mén HTTT - Khoa CNTT - Truong DH KHTN 132



Lénh DELETE (tt)

® Nhan xét

- S6 lwong s6 dong bi x6a phu thudc vao diéu kién & ménh dé

WHERE

- Neéu khéng chi dinh diéu kién & ménh dé WHERE, tit ca cac

dong trong bang sé bi x6a

- Lénh DELETE c6 thé giy ra vi pham RB tham chiéu
o Khong cho x6a
® X6a luén nhirng dong c6 gia tri dang tham chiéu dén
- CASCADE

e Dit NULL cho nhirng gia tri tham chiéu
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Lénh DELETE (tt)

HFFF Hithdng-thdng-ia

CNPM | Céng nghé phan mém

MMT Mang may tinh

KHMT Khoa hoc may tinh
MANV HOTEN MABM
GV001 Nguyén Van A NULL
GV002 Trén Van B NULL
GV003 Tran Thi C CNPM
GV004 Dang Thi D MMT
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Lénh DELETE (tt)

HOTEN

S 064 Neguysaiians HFFF

GV002 Trén V&n B HTTT

GV003 Tran Thi C CNPM

GV004 bang ThiD MMT

MAGV MADT STT PHUCAP KETQUA
GV003 002 1

GV004 003 1
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Lénh UPDATE

® Dung dé thay dai gia tri ctia thudc tinh cho cac dong cua
bang

= Cuphéap

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

<tén thudc tinh>=<gia tri m&i>,

[WHERE <diéu kién>]
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" V&imoi gido vién ctia bd mon ‘Hé théng thong tin’, nang
lwong clia cac gido vién gap 1.5 1an va gan gido vién quan ly
(GVQL) thanh null

UPDATE GIAOVIEN
SET NGAYSINH='08/12/1965'

WHERE MAGV="'GV001'
UPDATE GIAOVIEN

SET LUONG = LUONG*1.5, GVQL = NULL
WHERE MABM = (SELECT MABM

UPDATE GIAOVIEN FROM BOMON
SET LUONG=LUONG*1.1 WHERE TENBM = N'Hé théng thong tin')
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® Tiang 10% lwong cho gido vién c6 tham gia dé tai ® Tang lwong 10% cho tit ca cic gido vién lam cho dé tai
‘DT001’ nhiéu hon 3 cong viéc.
UPDATE GIAOVIEN
SET LUONG = LUONG * 1.1
FROM THAMGIADT TG UPDATE GIAOVIEN

SET LUONG = LUONG * 1.1

WHERE TG.MAGV = GIAOVIEN.MAGV
WHERE MAGV IN (SELECT PCMAGV

FROM THAMGIADT TG
UPDATE GIAOVIEN UPDATE GIAOVIEN WHERE TG.MADT = 'DT001"
SET LUONG = LUONG * 1.1 SET LUONG = LUONG * 1.1 GROUP BY TG.MAGV, TG.MADT
WHERE EXISTS ( WHERE MAGV IN ( HAVING COUNT(*) >= 3)
SELECT * SELECT TG.MAGV
FROM THAMGIADT TG FROM THAMGIADT TG

WHERE TG.MAGV = GIAOVIEN.MAGV ) WHERE TG.MAGV = GIAOVIEN.MAGV )
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Lénh UPDATE

® Nhan xét
- Nhirng dong thoa diéu kién tai ménh dé WHERE sé dwoc cap
nhat gia tri méi

- Neéu khéng chi dinh diéu kién & ménh dé WHERE, tit ca cac
dong trong bang sé bi cap nhat

- Lénh UPDATE c6 thé giy ra vi pham RB tham chiéu
e Khong cho stra
® Stra ludn nhirng dong c6 gia tri dang tham chiéu dén
- CASCADE
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Khung nhin

® Bang la mot quan hé dwoc to chirc lwu triv vat ly trong CSDL

® Khung nhin ciling la mot quan hé
- Khong dwoc lwu triv vat ly (bang o)
- Khong chira dit liéu
- Dwoc dinh nghia tir nhirng bang khac
- (€6 thé truy van hay cip nhat théng qua khung nhin
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N&i dung chi tiét

® Khung nhin

- binh nghia
- Truy van
- Cap nhat
u
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Khung nhin (tt)

® Tai sao phai sit dung khung nhin?
- Che dau tinh phitrc tap cta dir liéu
- DPon gian hoéa cic ciu truy vin
- Hién thi dit liéu dwéi dang tién dung nhat
— An toan dir liéu
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Pinh nghia khung nhin

" Cl phap
CREATE VIEW GV_HTTT AS
CREATE VIEW <tén khung nhin> .
AS SELECT GV.
<ciu truy van> FROM GIAOVIEN GV

WHERE BM.MABM = "HTTT'

DROP VIEW <tén khung nhin>

CREATE VIEW THONGKE_BM AS

® Bang 4o nay cé SELECT BM.TENBM, COUNT(GV.MAGV) SL_GV,
- Danh sich thudc tinh trung v&i cac thudc tinh trong ménh dé SUM(GV.LUONG) TONG_LUONG
SELECT FROM GIAOVIEN GV, BOMON BM
- S6 dong phu thudc vao diéu kién & ménh d¢ WHERE WHERE GV.MABM = BM.MABM
- Dirliéu dwoc 14y tir cAc bang & ménh dé FROM GROUP BY BM.MABM, BM.TENBM
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Truy van trén khung nhin i Truy van trén khung nhin (tt)

® Tuy khéng chira dit liéu nhwng c6 thé thwc hién cac ciu tru ® (6 thé viét cau truy van dir liéu tir khung nhin va ban
1y khong g y y g g
van trén khung nhin

SELECT DISTINCT GV.*
SELECT GV.HOTEN FROM GV_HTTT GV, THAMGIADT PC
FROM GV_HTTT GV WHERE GV.MAGV = PC.MAGV
WHERE GV.MAGV = 'GV003'
GV_HTTT < O\yuguerirr (GIAOVIEN) GV_HTTT <= O)yuguerirr (GIAOVIEN)

KQ <= GV_HTTT ™ ¢y prrrmacv=Thamcraptmagy THAMGIADT
U voren (Omacv=rcvoos (GV_HTTT)) -
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Cap nhat trén khung nhin 1 Cap nhat trén khung nhin (tt)

® (6 thé dung cac cau lénh INSERT, DELETE va UPDATE cho " Stra lai lwong cho gido vién ma ‘GV003’ & bd mén 'Hé thong
cac khung nhin don gian thong tin' tang 1én 10%

- Khung nhin dwoc xay dung trén 1 bang va c6 khoa chinh cia
bang
UPDATE GV_HTTT

® Khoéng thé cip nhit dir liéu néu SET LUONG =LUONG *1.1

~ Khung nhin ¢6 diing tir khéa DISTINCT WHERE MAGV ="GV003’
- Khung nhin c6 st dung cac ham két hop

- Khung nhin c6 ménh dé SELECT m& rong

- Khung nhin dwgc xay dung tir bAng c6 RB trén cot

- Khung nhin dwoc xay dwng tir nhiéu bang
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N&i dung chi tiét

® Gidi thiéu ® Chi muc trén thudc tinh A 1a mét ciu truc dir liéu lam cho
_ S viéc tim kiém mau tin c6 chira A hiéu qua hon
" Pinh nghia dir liéu

® Truy van dit liéu
SELECT *

® Cap nhat dir liéu FROM GIAOVIEN
= Khung nhin WHERE MABM="HTTT' AND PHAI= ‘Nu’
= Chi muc
Bang GIAOVIEN c6 10.000 bd
C6 200 gido vién lam viéc cho b6 mén ‘HTTT’
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Chi muc (tt) 1 Chi muc (tt)

= Cuphap ® Nhan xét
- Tim kiém nhanh trong trwomg hop so sanh véi hang s va
| CREATE INDEX <tén chi muc> ON <tén bang>(<tén cot>) | phép két

- Lam cham di cac thao tac thém, x6a va sira

| DROP INDEX <tén chi muc> |

- Ton chi phi
‘d ® Luu trit chi muc
n
Vidu e Truy xuit dia nhiéu
CREATE INDEX MABM_IND ON GIAOVIEN(MABM) ® Chon lwa cai dat chi muc hop ly? = sé dwoc tim hiéu ky

trong cac mon hoc tiép Hé QTCSDL, CSDL NC.
CREATE INDEX MABM_PHAI_IND ON GIAOVIEN(MABM, PHAI)
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