No&i dung trinh bay

Chuwong 5

Ngén ngir truy van SQL

= Gidgi thiéu

» Pinh nghia di¥ liéu
= Cap nhat dir liéu

= Truy van di¥ liéu

Gi&i thiéu

= SQL (Structured Query Language)
+ Ngén ngi¥ cap cao.
« 1970, phat trién bi IBM.
« Puwoc chuén hoa bdi ANSI va ISO
- SQL-86.
- sQL-92.
- SQL-99.
= Gom
* Ngbon ngl dinh nghia di liéu.
* Ngbn nglr thao tac dir liéu.
* Ngbn ngl dinh nghia khung nhin.
« Ngén ngir phan quyén va bdo mat.

Dinh nghia dir liéu

= Ngbn nglv
+ M6 ta lwoc db cho cac quan hé.
+ Mb ta mién gia tri cho cac thudc tinh.
« M6 ta rang budc toan ven.
+ Chi muc trén méi quan hé.
= GOom cac lénh
« CREATE / DROP DATABASE
* CREATE / DROP / ALTER TABLE
« CREATE / DROP DOMAIN
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Kiéu di lieu (1)

Kiéu dir liéu (2)

» S
+ S nguyén
- INTEGER (INT)
- SMALL INTEGER (SMALLINT)
« S6 thuc
- FLOAT[n]
- REAL
- DOUBLE PRECISION
« S thap phan
- DECIMAL(p,n)

= Chubi ky tw
+ Chuéi co do dai cb dinh
- CHARACTER(n) (CHAR(n))
+ Chubi co do dai thay dbi
- CHARACTER VARYING(n) (VARCHAR(n))
+ Chubi ky tw unicode
- NATIONAL CHARACTER(n)
- NATIONAL CHARACTER VARYING (n)
¢ Giatrimac dinhn=1.
= Chuéi Bit
« BIT(n)
+ BIT VARYING(n)
= Ngay, gi¢
+ DATE
+ TIME
+ TIMESTAMP

Tao va huy CSDL

Tao bang (1)

= CREATE DATABASE <tén csdl>
+ create database CsdICongty

= DROP DATABASE <tén csdl> [RESTRICT |
CASCADE]

* drop database CsdICongty

= CREATE TABLE <tén bang> (

<tén thudc tinh> <kiéu di ligu> [<RBTV>],
<tén thudc tinh> <kiéu di liéu> [<RBTV>],

[<RBTV>]

)
= RBTV

« NOT NULL
NULL
UNIQUE
DEFAULT
PRIMARY KEY
FOREIGN KEY / REFERENCES
CHECK

.
.
.
.
.
.
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Tao bang (3)

= Dat tén cho RBTV
+ CONSTRAINT <tén RBTV> <RBTV>

= Vidu
create table PHONGBAN (
Ten varchar(15) unique,
MaPB int not null,
TrPhong varchar(9) not null,
NgNhanChuc date,

constraint PB_PK primary key (MaPB),

constraint PB_TrPh foreign key (TrPhong) references
NHANVIEN (MaNV) on delete set null on update cascade

Tao bang (2)
= Vidu
create table NHANVIEN (
Ho varchar(15) not null,
Dem varchar(20),
Ten varchar(15) not null,
MaNV char(9) not null,
Ngsinh date,
Dchi varchar(30),
GTinh char,
Luong decimal(10,2),
MaGSat char(9),
MaPhong int not null
)
Xdéa bang
» DROP TABLE <tén bang> [RESTRICT |
CASCADE]
* DROP TABLE <tén bang>
= Vidu

drop table PHONGBAN

Stra bang (1)

* ALTER TABLE <tén bang> ADD COLUMN <tén
thudc tinh> <kiéu di lieu> [<RBTV>]
* Vidu
alter table NHANVIEN add column DThoai char(10)
* ALTER TABLE <tén bang> DROP COLUMN <tén
thudc tinh>
* Vidu
alter table NHANVIEN drop column DThoai
» ALTER TABLE <tén bang> ALTER COLUMN <tén
thudc tinh> <kiéu di liéu maoi>
* Vidu
alter table NHANVIEN alter column GTinh int
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Stra bang (2)

» ALTER TABLE <tén bang> ADD CONSTRAINT
<tén RBTV> <RBTV>
* Vidu
alter table NHANVIEN add constraint NV_Luong check
(Luong > 0)
» ALTER TABLE <tén bang> DROP CONSTRAINT
<tén RBTV>
* Vidu
alter table NHANVIEN drop constraint NV_Luong

Tao va x6a mién gia tri

» CREATE DOMAIN <tén kiéu di liéu mai> AS <kiéu
d liéu co ban>
* Vidu
create domain Diachi as varchar(100)
= DROP DOMAIN <tén kiéu d ligu>

Cap nhat d@ liéu (1)

= Chén di¥ liéu
» Cheén tirng dong
- INSERT INTO <tén bang> [(<danh sach thudc tinh>)]
VALUES (<danh sach gia tri>)
- Vidu

+ insert into DUAN (TenDA, MaDA, Diadiem, Phong) values
("San pham X',1,'Tan Binh',5)

+ insert into DUAN values ('San pham X',1,'Tan Binh',5)
« Chén nhiéu dong
- INSERT INTO <tén bang> [(<danh sach thudc tinh>)]
<lénh truy van>

Cap nhat d@ liéu (2)

= Xo6a di¥ liéu
« DELETE FROM <tén bang> [WHERE <diéu
kien>]
* Vidu
- delete from NHANVIEN where MaPhong =5
- delete from NHANVIEN
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Cap nhat dir liéu (4)

» Stra d¥ liéu
+ UPDATE <tén bang>
SET <tén thudc tinh> = <gia tri mgi>,
<tén thudc tinh> = <gia tri m&i>,

[WHERE <diéu kién>]
* Vidu
- update DUAN
set Diadiem = ‘Hanoi’, Phong = 4
where Maso=10
- update NHANVIEN
set Luong = 1.1 * Luong

[GROUP BY <dstt nhém>]
[HAVING <dk nh6m>]
[ORDER BY <dstt sap xép>]
= Két qua cua lénh truy van
Ia mét bang. .
= Bang trong SQL c6 thé
chira cac bo trung nhau. .

Cap nhat dir liéu (3)
’ PHONGBAN TenPB MaPB | TrPhong | NgNhanChuc
Nghién ctru 5 888665555 | 19/06/1981
Diduhanh | 4 |987987987 | 01/01/1995
DIADIEM_PHG MaPB Diadiem
5 Tan Binh
5 Thu Birc
5 Phu Nhuan
4 Go Vap
DUAN TenDA MaDA Diadiem Phong
San phdm X 1 Tan Binh ngil
San pham Y 2 Tha Burc nall
Truy van dir liéu
= Cu phap » Trong do
* SELECT <dstt> » <dstt>: danh sach thudc tinh
FROM <dsb> ctia quan hé két qua.
[WHERE <dk>] » <dsb>: danh sach bang lién

quan dén cau truy van.

<dk>: diéu kién dé chon hoéc
ghép cac bd.

<dstt nhdm>: danh sach
thuoc tinh d& nhom cac bo.
<dk nhém>: diéu kién chon
cac nhém.

<dstt sdp xép>: danh sach
céc thudc tinh va thr ty sap
xép twong &ng.

Phép toan quan hé

" Tagsto(R) Tegsti(O<akes(R))
select <dstt> select <dstt>
from R from R
" o, dkc>(R) where <dkc>
select *
from R
where <dkc>
= RxS
select *
fromR, S
" R M g4-S
select *
fromR, S
where <dkk>
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Vi du Phép toan tap hop

= Tim c&c nhan vién lam viéc trong phong sb 4. » SQL hd tro cac phép toan * (SELECT <dstt> FROM <dsb>
. GMaPB:4(NHANV|EN) « UNION (Hél) WHERE <dk>)
. fseleC:\j;ANWEN » EXCEPT (Hicu). :JS'\;E)EI\IC[?I;itb FROM <dsb>
rom . .
where MaPB = 4 ) {I-;\léTcE(;TéSnECT (Giao). WHERE <dk>)
P R L . A in : = (SELECT <dstt> FROM <dsb>
= Cho biéet ho, tén, gi¢i tinh va mc lwong cua cac nhan vién. " Gao dong giéng nhau bi logi iNHERE <dki) s
*  THo, Ten, GTinh, Luong(NHANVIEN) trong béng két qué. EXCEPT [ALL]
» select Ho, Ten, GTinh, Luong - Céac bang tham gia phép
from NHANVIEN toan phai co tinh kha hop (SELECT <dstt> FROM <dsb>
Ky ga . X . SN Sz WHERE <dk>)
= Cho biét tén cac trwdng phong = Gilr lai cac dong giong + (SELECT <dstt> FROM <dsb>
* Mo, Ten(PHONGBAN X150 yany NHANVIEN) nhau WHERE <dk>)
» select Ho, Ten * UNION ALL INTERSECT [ALL]
from NHANVIEN, PHONGBAN * EXCEPT ALL (SELECT <dstt> FROM <dsb>
where TrPhg = MaNV « INTERSECT ALL WHERE <dk>)
Pat tén Phép toan s6 hoc
= Pat tén trong ménh dé SELECT: = +,—,* /cbthé ap dung cho cac gia trj s6 trong ménh dé
) X SELECT

N . .
select count(*) as “Tong so nhan vien select 1.1 * SUM(Luong) as ‘Luong moi’
from NHANVIEN from NHANVIEN

= Dat tén trong ménh dé& FROM:

’ NHANVIEN | ... |Luong | ... Luong moi
+ Dét tén cho bang 40000 44000
select NV.Ho, NV.Ten. PB.Ten 30000 33000
from NHANVIEN as NV, PHONGBAN as PB 38000 41800
where NV.MaPB = PB.MaPB 25000 27500
+ DPat tén cho bang va thudc tinh
select * = + -6 thé ap dung cho céc gia tri kiéu ngay gicr
from PHONGBAN AS PB(Ten, Maso, MaTrPhg, Ngay) select NgNhanChuc + 150 as ‘Cong Ngay’

from PHONGBAN
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Phép toan so sanh va luan ly

Phép toan so sanh chudi

= Dung trong ménh d& WHERE hoac HAVING dé xay dung
cac diéu kién chon va dieu kién két.
¢ =,5,5,>, 2, <>
« BETWEEN <gia tri> AND <gia tri>
* AND, OR, NOT
= Tim céc nhan vién phong sé 5 co lwong gitra 30.000 va
40.000
« select”
from NHANVIEN
where (Luong >= 30000) and (Luong <= 40000) and Phg = 5
+ select*
from NHANVIEN
where (Luong between 30000 and 40000) and Phg = 5

= LIKE <mau déi sanh> = Tim nhan vién ho Nguyen
[ESCAPE <ki tw thoat>] « select MaNV, Ho, Ten from

= MAu déi sanh NHANVIEN
. R where Ho LIKE ‘Nguyen%’
* Chubi ky ty dé so sanh.

= Tim nhan vién ho Nguyen
* %-th h Ot di ky t : -
y ay cho mot doan Ky 1 + select MaNV, Ho, Ten from

twyy- S NHANVIEN
* _-thay cho motky tir tuy y. where Ho LIKE ‘Nguyen\ %
= Ky ty thoat escape ‘'

« Ky tw dé loai bé chirc nang
dac biét clia % va _.

+ C6 thé dung ky tw bat ky
khéng xuét hién trong mau
dbi sanh.

Khir cac dong giébng nhau

Cac ham tap hop

= select Luong = SQL khdng tw dong loai cac bd
from NHANVIEN tring nhau ]
. T{)n thoi gian so sanh va sap
Luong xep. o
40000 + St dung cho céac truy van thong
ké
30000

= select distinct Luong

38000 from NHANVIEN

25000

43000 Luong

25000 40000

25000 30000
38000
25000
43000

= SQL cung cép 5 ham tap hop:
+ SUM(<tén thudc tinh>) - tinh tdng cac gia tri ctia thudc tinh
+ MAX(<tén thudc tinh>) - tim gia tri I&n nhét ca thudc tinh
« MIN(<tén thudc tinh>) - tim gia tri nhé nhét ca thudc tinh
* AVG(<tén thudc tinh>) - tinh gia tri trung binh cta thudc tinh
+ COUNT(*) - dém sb dong clia bang
+ COUNT(<tén thudc tinh>) - dém cac gia tri khac null ctia thudc tinh
= Vidu
select sum(Luong) AS TongLuong,
max(Luong) AS LuongCaonhat,
min(Luong) AS LuongThapnhat,
avg(Luong) AS LuongTB
from NHANVIEN

= Chi dwoc xuat hién trong ménh d& SELECT hoac HAVING
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Gom nhém cac bd

= GROUP BY - HAVING
SELECT <dstt nhém> [, <dshth>]
FROM <dsb>
[WHERE <dk>]
GROUP BY <dstt nhom>
[HAVING <dk nhém>]
= Trong dé
* <dstt nhém>: danh sach thudc tinh gom nhém
« <dshth>: danh sach cac ham tap hop.
« <dk>: diéu kién chon hoc diéu kién két.
« <dk nhém>: diéu kién Iwa chon cac nhom.
= Chuy
* WHERE dwgc thwe hién trwéc GROUP BY.
+ HAVING chi xu4t hién khi c6 GROUP BY

Vidu

= V&i mbi phong, cho biét s6 dw an phong d6 diéu phéi.
select Phong, count(MaDA) as ‘So du an’
from DUAN
group by Phong

DUAN TenDA MaDA | Diadiem |Phong Phong | So du an

Sanphdm X | 1 Tan Binh 5 5 3

SanphdmY| 2 Tha Buc 4 2

SanphdmZz| 3 |PhaNhuan 1 1

Tinhochoa | 10 Go Vap
Phuc lgi 30 Go Vap
Tai td chirc 20 Pha Nhuan

=IO O

Vi du

» Cho biét ma sb, tén dw an va sb nhan vién tham
gia déi v&i nhivng dw &n c6 nhiéu hon 2 nhan vién
tham gia.

select DA.MaDA, DA.Ten, count(*) as ‘So nhan vien’
from DUAN as DA, THAMGIA as TG

WHERE DA.MaDA=TG.MaDA

group by DA.MaDA, DA.Ten

having count(*) > 2

Gom nhom cac bé (4)

DATenDA |DAMaDA|...|TG.MaNV |TG.MaDA | ...
San pham X | 1 123456789 | 1 }
San pham X | 1 453453453 | 1
San phdm Y | 2 123456789 | 2
San phdm Y | 2 453453453 | 2
San phdm Y | 2 333445555 | 2

DA.MaDA DA.TenDA | So nhan vien
2 San phdm Y | 3 SR
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Sap xép két qua Vi du

= ORDER BY = V&i méi nhan vién, cho biét mé& nhan vién va ma dy 4n ma
« SELECT <dstt> nhan vién d6 tham gia. Sap xep két qua theo thiy tw tang
FROM <dsb> dan clia ma nhan vién va gidm dan ciia ma dy an.
[WHERE <dk>] « select MaNV, MaDA

from THAMGIA

ORDER BY <dstt s&p xép>
P P i b f e e . . order by MaNV, MaDA desc MaNV__ | MaDA
* <dstt sap xeép>: danh sach cac cap (tén thudc tinh, thir tw 123456789 | 2
sap xéep). 123456789 | 1
o Th ty: ) 333445555 | 20
- ASC - tanlg, dan; 333445555 | 10
- DESC - giam dan. 333445555 | 3
- Mac dinh 3 ASC. 333445555 | 2

So sanh v&i NULL Logic 3 chan tri
= NULL = Tim céc nhan vién khéng AND | TRUE FALSE | UNKNOWN
+ Khéng biét. co6 nguoi giam sat TRUE TRUE FALSE | UNKNOWN
+ Khéng san sang. select MaNV, Ho, Ten FALSE FALSE FALSE | FALSE
+ Khong thé 4p dung. from NHANVIEN UNKNOWN | UNKNOWN | FALSE | UNKNOWN
= Tinh toan va so sanh vé&i i Whe’re Ma':‘QL lf nU"’ oR TRUE [ FALSE UNKNOWN
NULL Ll Tlm‘c_ac.phan’wen co TRUE TRUE | TRUE TRUE
* null+3 - null nguot giam sat FALSE TRUE | FALSE UNKNOWN
s null>3—> l'mknown. select MaNV, Ho, Ten UNKNOWN | TRUE | UNKNOWN | UNKNOWN
» SQL cung cap 2 phép toan from NHANVIEN
« IS NULL. where MaNQL is not null NOT
L SR TRUE FALSE
FALSE TRUE
UNKNOWN | UNKNOWN
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Truy van I6ng

So sanh tap hop (1)

= Truy van st dung cac gia tri clia truy van khac
trong diéu kién so sanh.

SELECT <dstt>
Truy vén cha FROM <dsb>
WHERE <so sanh tap hgp> (
SELECT <dstt>
FROM <dsb> Truy vén con
WHERE <dk>)

= Chi xuét hién trong ménh d& WHERE.

= Phép toan

+ IN - kiém tra s tdn tai clia moét gia tri trong mét tap hop.

« ALL - so sanh mot gia tri véi tat ca cac gia tri ctia tap hop.

* ANY - so sanh mét gia tri véi mét gia tri nao dé cda tap hop.

¢ ALL, ANY duoc két hop v&i cac phép toan so sanh {=, <, <, >, >,

<>},

« EXISTS - kiém tra sy tdn tai cla két qua clia mot cau truy van.
= Cu phap

« <tén thuoc tinh> IN <truy van con>

+ <tén thuéc tinh> <phép toan so sanh> ALL <truy véan con>

«+ <tén thudc tinh> <phép toan so sanh> ANY <truy van con>

« EXISTS <truy van con>

Vi du

Vi du

= Tim cac nhan vién cla
phong sb 2 va 5.
select *
from NHANVIEN

where MaPB in(2, 5)

Tap hop t&(‘yng minh

= Tim cac nhan vién cta
phong ‘Nghién ctru’.

select *

from NHANVIEN

where MaPB = (
select MaPB
from PHONGBAN
‘where TenPB = |
| ‘Nghién ctu’)

Truy vén con vo huwéng -~

= Cho biét tén nhan vién co6
muc lwong Ién hon lvong
clia cac nhan vién phong
sb 5.
select *
from NHANVIEN
where Luong > ALL (
select Luong
from NHANVIEN
where MaPB = 5)

= Cho biét cac nhan vién
khéng tham gia cac dw an
ma phong sb 5 quan ly.
select MaNV
from THAMGIA
where MaDA not in (
select MaNV
from DUAN
where Phg = 5)
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Truy van 16ng phan cap (1)

Truy van 16ng phan céap (2)

= Ménh d& WHERE cua truy van con khong tham
chiéu dén thudc tinh cia cac bang trong ménh dé
FROM cua truy van cha.
= Truy van con dwoc thye hién trwde truy van cha.
= Vidu
select *
from NHANVIEN
where Luong > ALL (
select Luong
from NHANVIEN
where MaPB = 5)

Truy van 16ng twong quan (1)

» Ménh d& WHERE cua truy van con tham chiéu dén
thudc tinh clda cac bang trong ménh dé FROM cua
truy van cha.

= Truy van con dwoc thwe hién nhiéu l1an, méi lan
(ng v&i moét bd cua truy van cha.

= Tim cac nhan vién khéng cé than nhén nao

select *

from NHANVIEN as NV

where not exists (
select *
from THANNHAN as TN
where TN.MaNV = NV.MaNV)

| NHANVIEN | MaNV  [...[Luong | Luong !
888665555 | | 55000 | 40000 |
333445555 | | 40000 > ALL 130000 |
123456789 | | 30000 38000 |
666884444 | | 38000 125000 |
453453453 | |2s000|
087654321 | 43000
099887777 | | 25000
087987987 | | 25000
MaNV .| Luong
888665555 | | 55000
087654321| | 43000
Truy van 16ng twong quan (2)
[ NHANVIEN | MaNV [ ..[Luong| |[THANNHAN| MaNV [ Ten ..
888665555 | | 55000 333445555 | Anh
333445555 | | 40000 333445555 | The
123456789 | | 30000 987654321 | An
123456789 | Minh
123456789 | Anh
[ MaNV_[Ten]..|
| 333486869 | Mitth | |
=== i bty it |
1 333486569 | Aha | !
MaNV Luong
888665555 | | 55000
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Truy van I6ng twong quan (4)

Truy van long twong quan (3)
AlB]C [s[o|e][r][A]B]c]|D]E
o | a| 1| 712 a|lal| 1|72
a| gl 12 2|5 alal1]2]s
B a| 23] o | pl12] 72
5| sl 3 gl ales|7]2
5| p|23 T sl pls|1]10
FAWARE plal2s]2]s
T 5.c(R) s pl23|10]10
sl plz]1]2
R+S (o}
a 1 |»
) 23 |

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

= Tim ¢ac nhan vién tham
gia tat cg cac dy an do
phong s6 5 quan ly.
select *
from NHANVIEN as NV
where not exists (
select *
from DUAN as DA
where DA.Phong = 5 and
not exists (
select *
from THAMGIA as TG
where TG.MaNV =
NV.MaNV
and TG.MaDA =
DA.MaNV))

Phép két trong SQL

= JOIN, INNER JOIN

+ Dung két ndi hai bang trong ménh d& FROM.

* SELECT <dstt>

FROM (<bang 1> JOIN <bang 2> ON <dkk>)

= Cac phép két mé rong:

* LEFT OUTER JOIN, LEFT JOIN.

* RIGHT OUTER JOIN, RIGHT JOIN.

* FULL OUTER JOIN, FULL JOIN.

Vi du

= Cho biét tén cac nhan vién
clia phong ‘Nghién ctru’.
select NV.Ho, NV.Dem,
NV.Ten
from (NHANVIEN as NV join
PHONGBAN as PB on
NV.MaPB =
PB.MaPB)
where PB.Ten = ‘Nghién ctu’

= Céac phép két c6 thé léng
nhau
select DA.MaDA, PB.MaPB,
NV.Ten
from ((DUAN as DA join
PHONGBAN as PB
on DA.Phong =
PB.Maso)
join NHANVIEN on
MaNQL = NV.MaNV)
where Diadiem = ‘TpHCM'’
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