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1. TONG QUAN

» Postgresql Server version 9.5.13:
https://www.enterprisedb.com/downloads/postgres-postgresql-downloads

» Toolui dé truy cap va thao tac véi DB pgAdmin 1.

!/3‘& PgAdmin

PostgreSQL Tools
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- SQL (Structured Query Language): Ngén ngir truy van va thao tac
dir liéu
« Thém, stra, x6a dir liéu
* Truy van dir liéu

* Dinh nghia dir lieu DDL — Data Definition Language:
* Create Database, Drop Database, Create Table, Alter Table.

* Thao tac dir lieu DML - Data Manipulation Language:
* Select, Insert, Update, Delete.
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2. CO BAN VE DATABASE

« 1 co sé di¥ liéu cé thé bao gébm nhiéu bang
« 1 bang c6 thé bao gébm nhiéu cot

« 1 cot co thé c6 hodc khdng cé nhivng thudce tinh (rang budc dw liéu)
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- Mot sb kiéu di¥ liéu co ban thwdng dung:

- Kiéu sb: integer, smallint, bigint, serial, smallserial, bigserial, double

Kiéu ky tw: character, character varying, text

Kiéu datetime: date, time, timestamp
Kiéu boolean: boolean

Kiéu json: json, jsonb
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TAO DATABASE

CREATE DATABASE database name
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XOA DATABASE

DROP DATABASE [ IF EXISTS ] database name
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TAO TABLE (BANG)

CREATE TABLE [ IF NOT EXISTS ] table name (
column_name data type [ column_constraint ]
| table_constraint

)
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CONSTRAINT TRONG POSTGRES

« NOT NULL

« UNIQUE
 PRIMARY KEY
« FOREIGN KEY
- CHECK

« DEFAULT

Author: Lé Trung Thwc - Email: thuclt12a@gmail.com 10




CAP NHAT TABLE

- Lénh ALTER TABLE trong SQL dwoc s&r dung dé thém, x6a hodc stra dbi
cac cdt trong mdt bang dang ton tai.

« St dung lénh ALTER TABLE dé thém va xda cac rang budc (Constraint )
trén mot bang dang ton tai.
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e Thém:

ALTER TABLE table name ADD column _name data_type
» Xoa:

ALTER TABLE table name DROP COLUMN column_name
« Stra:

ALTER TABLE table name ALTER COLUMN column_name TYPE
data_type
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XOA TABLE

DROP TABLE [ IF EXISTS ] table name
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INSERT DU LIEU

INSERT INTO table_ name [ ( column_name [, ...] ) ]
VALUES ([, ...])
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UPDATE DU LIEU

UPDATE table name

SET { column_name = { expression } |
(column_name [, ...] )= ({expression}|[, ..])}[, ...]
[ FROM from_list ]

| WHERE condition ]
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XOA DU LIEU

DELETE FROM table name
[ USING using_list ]
| WHERE condition ]
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TRUY VAN DU LIEU

SELECT [ * | list._column_name]
FROM table name

WHERE condition ]

 GROUP BY expression |, ...] ]
 HAVING condition [, ...] ]
 ORDER BY expression [ ASC | DESC]
LIMIT { count | ALL } ]
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Toan tir Miéu ta

TOAN TU SO SANH

= Bang (a = b) 1a khéng
true

= Khac (a!=b) 1a true

<> Khac (a <> D) 1a true

> Lon hon (a>Db) la khéng
true

< Nho hon (a < b) 1a true

>= Lom hon hodc bang (a>=Db)la
khéng true

<= Nho hon hoic bing (a <= D) 1a true

1< Nho hon hoac khac (a!<b)lafalse

> Lon hon hojc khac (a!>b) 1a true
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TOAN TU LOGIC

AND Toan tir AND cho phép s ton tai cia nhiéu diéu kién trong ménh dé WHERE ctia mét 1énh
SQL

BETWEEN Tgén tor BETWEEN dwoc str dung d,é tim cac gia tri ma la trong mét tap gia tri, dwoc cung
cap gia tri nhoé nhat va gia tri I&n nhat

IN / NOT IN Toan t& IN dwoc st dung dé so sanh mét gia tri véi moét danh sach cac gia tri hang ma da
dwoc xac dinh

LIKE/ NOT LIKE Toan t&r LIKE dwoc sir dung dé so sanh mét gia tri véi cac gia tri twong tw bdi st dung cac
toan t&r Wildcard

NOT Toan t&r NOT dao nguoc y nghia cua toan t&r logic khi dwoc str dung cung véi toan tir logic
do. Vidu: NOT EXISTS, NOT BETWEEN, NOT IN, ... Pay la mét toan tir phu dinh

OR Toan tr OR dwoc str dung dé két hop nhiéu diéu kién trong ménh d& WHERE clGa mot
lénh SQL

IS NULL Toan t&r IS NULL dwoc sir dung dé so sanh moét gia tri véi mot gia tri NULL
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HAM HU'U ICH TRONG SQL

Ham COUNT trong SQL - Ham tap hop COUNT trong SQL dwoc st dung dé dém sé hang trong mét bang
cla co s& dir liéu.

Ham MAX trong SQL - Ham tap hgp MAX trong SQL cho phép chung ta Iwa chon gia tri Ion nhat cho mot cot
cu thé.

Ham MIN trong SQL - Ham tap hop MIN trong SQL cho phép ching ta lwa chon gia tri nhd nhat cho mot cot
cu thé.

Ham AVG trong SQL - Ham tap hop AVG trong SQL cho gia tri trung binh cho mét ¢t cu thé trong bang.
Ham SUM trong SQL - Ham tap hop SUM trong SQL tinh tdng mét cét dang gia tri s6.

Ham SQRT trong SQL - Ham nay dwoc st dung dé cho can bac hai ciia mét sd da cho.

Ham RAND trong SQL - Ham nay dwoc st dung dé tao mét s6 ngau nhién béi st dung 1énh SQL.

Ham CONCAT trong SQL - Ham nay dwoc st dung dé ndi chudi bén trong bat ky Iénh SQL nao.

Tw khéa dwoc str dung két hop véi Iénh SELECT dé loai tat ca cac ban sao ctia ban ghi vay,
chi lay cac ban ghi duy nhat.




3. JOIN

« INNER JOIN tra vé cac ban ghi co gia tri phu hop gilra hai bang

« LEFT JOIN moi ban ghi bang bén trai tré vé két hop vadi ban ghi phu hop véi bén phai
néu cé (néu khéng cé thi nhan NULL)

« RIGHT JOIN moi ban ghi bang bén phai tra vé c6 két hop véi gia tri pht hop néu cé &
bang trai

« OUTER JOIN (full join) moi ban ghi & bang trai va bang phai két hop lai

Author: Lé Trung Thwc - Email: thuclt12a@gmail.com 21




INNER JOIN FULL JOIN

left
table

LEFT JOIN RIGHT JOIN

right
table
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INNER JOIN

« S dung INNER JOIN dé két n6i di¥ liéu hai bang v&i nhau
« Cu phap:
column_list
t1 t2 join_condition1

where_conditions;
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- Gia sr chung ta can viét mét cau truy van xem danh sach sinh vién va
|&p ma sinh vién do dang hoc thi chung ta dwa vao khéa ngoai (foreign
key) ciia bang sinhvien va khoa chinh ctia bang lop dé truy van.

« C6 thé sir dung tich dé cat hodc INNER JOIN.
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« St dung tich dé cat:

*

sinhvien, lop
sinhvien.LopID = lop.LoplID
« St dung INNER JOIN:

*

sinhvien lop sinhvien.LopID = lop.LopID
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- V&i phép tich thi sau khi tich hai bang lai v&i nhau no sé co tbng cong la
10 x 3 = 30 records, sau d6 & moi record nd sé kiém tra diéu kién néu
sinhvien.LopID = lop.LopID dung thi record do sé dwoc chon, nguoc lai
thi khéng dwoc chon.

« V&i INNER JOIN thi khac, trong qua trinh thwe hién tich hai bang n6 sé
kiém tra diéu kién & ON (ttrc Ia sinhvien.LopID = lop.LopID), néu dung thi
dwoc chon va sai thi bo qua.
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Vi DU 2

« Join Item va OrderDetail

SELECT t2.MaHang, t1.TenHang, t2.SolLuong
FROM Item t1 INNER JOIN OrderDetail t2 ON t1.MaHang = t2.MaHang
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INNER JOIN MULTI TABLE

« C6 thé JOIN nhiéu bang lai v&i nhau va tuan theo quy luat chay tw trai qua phai, néu
bang nao khai bao trwdc thi chay trwdc va nguwoc lai sé chay sau.

» Cu phap:
column_list
t1
t2 join_condition1

t3 join_condition2
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* Vidu 1: Hay liét ké danh sach sinh vién, théng tin I&)p va khoa ma sinh vién dé dang
hoc.

*

sinhvien
lop sinhvien.LopID = lop.LoplID
khoa sinhvien.KhoalD = khoa.Khoald
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« Vidu 2: Liét ké danh sach sinh vién hoc I&p TOAN gom céac thdng tin (théng tin sinh
vién + thong tin khoa ma sinh vién dang hoc)

SELECT *

sinhvien
lop sinhvien.LopID = lop.LoplID
khoa sinhvien.KhoalD = khoa.Khoald
lop.TenLop = "TOAN'
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LOI AMBIGUOUS KHI THUC HIEN INNER
JOIN

« Cau truy van nay chay sé bj 16i vi ly do & SELECT n6 khéng hiéu LopID t&r bang nao.
TenSV, TenLop, LoplID

sinhvien lop sinhvien.LopID = lop.LopID
« Cau truy van dung:
TenSV, TenLop, lop.LopID

sinhvien lop sinhvien.LopID = lop.LopID
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INNER JOIN VOl ALIAS

TenSV, TenLop, I.LopID

sinhvien Y lop I sv.LopID = I.LopID
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LEFT JOIN

« LEFT JOIN tra vé tat ca ban ghi bang bén trai ké ca ban ghi dé khéng twong (rng VO
bang bén phai, con bang bén phai nhirng ban ghi nao phu hop véi bang trai thi dir liéu
ban ghi d6 dwoc dung dé két hop véi ban ghi bang trai, néu khéng co dir liéu sé NULL
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SELECT Customers.CustomerName, Orders.OrderID

FROM Customers

LEFT JOIN Orders ON Customers.CustomerlD = Orders.CustomerID
ORDER BY Customers.CustomerName;

CustomerName OrderlD

Alfreds Futterkiste null

Ana Trujillo Emparedados y helados 10308

Antonic Moreno Taqueria 10365

Két qua thay moi CustomerName & bang bén trai dwoc
lay ra, sau d6 OrderID & bang bén phai phu hop duoc
dung dé két hop voi CustomerName néu khéng cd gia tri
nao phu hgp thi nhan gia tri null.
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Vi DU

SELECT t1.MaHang, t1.TenHang, t2.SoLuong
FROM Item t1 LEFT JOIN OrderDetail t2 ON t1.MaHang = t2.MaHang

Author: Lé Trung Thwc - Email: thuclt12a@gmail.com 38




RIGHT JOIN

« Trai ngwoc véi LEFT JOIN, RIGHT JOIN lay toan bé di¥ liéu cha bang bén phai va div
liéu cha bang bén trai nhwng gia tri cdt JOIN ciing ton tai trong bang bén phai.

 Vidu 1:

SELECT t2.MaHang, t2.TenHang, t1.SoLuong

FROM OrderDetail t1 RIGHT JOIN Item t2 ON t1.MaHang = t2.MaHang
* Vidu 2:

SELECT t1.MaHang, t1.TenHang, t2.SoLuong

FROM Item t1 RIGHT JOIN OrderDetail t2 ON t1.MaHang = t2.MaHang
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FULL JOIN

« FULL OUTER JOIN trong SQL Server chinh Ia két qua gdp lai ctia ca hai table bén trai
va bén phai.

* Vidu:

SELECT t1.MaHang, t1.TenHang, t2.SoLuong

FROM Item t1 FULL JOIN OrderDetail t2 ON t1.MaHang = t2.MaHang
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4. VIEW

gilp gidi han truy cap mét s6 cot dong trén cac bang di liéu.
« Thuan lgi khi str dung view:
« Cung cép di liéu can thiét cho nguwdi dung
« Che dau di sy phtrc tap cla dir liéu
« T chirc di liéu tr nhiéu tai nguyén khéng déng nhat

« Giam kich c& cla dbi twong
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« Han ché cla view:

« Khdng st dung bién local, user hay session.

« Bang tam hay cac bang do khac ciing khéng dwoc st dung lam nguén di liéu cho cau truy
van nay (khéng thé st dung mét view lam bang nguén cho mét view khac).

- Khéng thé tao trigger cho bang ao.
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« Cu phap:
CREATE VIEW ViewName
AS
IIQuery
* Vidu:
CREATE VIEW SalePerOrder
AS
SELECT orderNumber,

SUM (quantityOrdered * priceEach) total
FROM orderDetails

GROUP by orderNumber

ORDER BY total DESC

Author: Lé Trung Thwc - Email: thuclt12a@gmail.com




5.1. INDEX

* Tai sao nén tao index?
« Khi nao thi can st dung index?

« Tao index nhw thé nao?
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« Tao index dé khi truy van di liéu theo index sé lam tang hiéu nang hoat ddong cla
database, do di liéu dwgc danh index sé tim kiém theo chi s6 index ma né dwoc danh.
Gibng nhw mét danh sach khéng sap xép va mot danh sach co sb thi tw.

» Cu phap:
index_name table_name (column_1, column_2,...);
* Vidu:

part_of name customer (name(10));
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BANG NAO DUNG INDEX

Khi cac 1&nh truy vAn nhé hon 5 phan trdm sb rows trong bang

Khéng danh index cho bang thuwdng xuyén thwe hién update

Nén chon cac bang khéng c6 cac rows co gia tri trung nhau trén cac cét thwdng dwoc
dat diéu kién trong ménh dé WHERE

DPanh index cho cac bang cé cau Iénh truy van véi cac ménh dé WHERE don.

S6 cot danh index khéng nén vwot quéa 3 cot, trir tredrng hop dac biét.
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COT NAO DUNG INDEX

« Chon nhirng cét thuwéng dwoc xuat hién trong ménh dé where.

« Khdng danh index cho nhirng cot ma khéng cé nhiéu gia tri duy nhat.

* Nhirng cOt dwoc danh index tw dong la cot co rang budc kho PK va UK
« Panh index cho nhirng c6t ma thuwérng dwoc st dung dé join bang

« Khong nén danh index cho nhirng cot thwdng xuyén dwoc update, vi sé lam giam hiéu
nang do phai update index.

« S&r dung composite Indexes

« S dung hints néu nhw muén hodc khéng mudn st dung index.
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5.2. PARTITION

« Partition table la 1 loai table dac biét, co tén bang nhw bang théng thuwdng, nhwng cach
td chirc di¥ liéu theo chi y clia nguwoi thiét ké rng dung. D liéu cé thé dwoc dat & cac
partition theo mot rule nao dé dé tang toc do truy van di liéu va dworc loc theo mot
trdng dir liéu trong bang, gidbng nhw viéc phan loai di liéu dé dé tim kiém va quan ly.
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» Cu phap:
CREATE TABLE trb3 (id INT, name VARCHAR(50), purchased DATE)
PARTITION BY RANGE( YEAR(purchased) ) (
PARTITION p0 VALUES LESS THAN (1990),
PARTITION p1 VALUES LESS THAN (1995),
PARTITION p2 VALUES LESS THAN (2000),
PARTITION p3 VALUES LESS THAN (2005)

);
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U DIEM PARTITION

Giam lwong data bj 16i do dat multiple partitions, néu 16i chi 16i riéng partition dé.
Back up va recover riéng tirng partition
Quan ly partitions vé&i riéng tirng disk drivers (can bang tai 1/0)

Dé dang quan ly di liéu, va tang hiéu nang.
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PHAN LOAI PARTITION

* Range partition:
« LA loai partition cé dang chia theo khoang th&i gian, hodc khoang di liéu lién tiép nhw day
sb.... Da sb st dung cho cac bang di¥ liéu cé di liéu truy cap chi theo mét khoang thi gian
nhat dinh theo mot chu ky, s6 lweng ban ghi rat nhiéu.

 List partition:

« La loai partiton c6 dang chia theo mét trwérng di¥ liéu cé tinh chat phan danh sach. Vi du ving
mién cac tinh thanh phd trong nwéc, hoac mét danh sach cac I&p hoc trong mét tredng, danh
sach cac phong ban trong mét céng ty...
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PHAN LOAI PARTITION (2)

« Hash partition:

» La loai partition cé dang chia theo ham bam. Loai nay st dung khi di¥ liéu qua I&n, khéng co
quy luat nao ngoai list va range nén sé duwoc chia theo mét trwdng dir liéu bat ky, thuwong 1a
khoa chinh va 14 trwdng s6. D liéu dwoc bam ra céc partition va khi thwe hién truy van
Oracle ty quan ly cac partition nay.

« Subpartition: |1a chia partition con cua 3 loai partition trén.
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