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m Kién trac co ban
m Cai dat
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n Kién trac co ban
n Cai dat

m Quan 1y co so dir liéu

M1 truong cho PostgreSQL T phessdr

= Hé diéu hanh
e Windows, Linux, ...
e Chon Linux (Redhat 9.0, Fedora Core 3, Mandriva 10.2)
e Mién phi
e Ho tro du c4c cong cu & ngdn ngit 1ap trinh
e Dip trng duogc tbc d6 / bao mat



= Kién tric co ban

s Caidat

m Quan 1y co so dir liéu

s Khdi phuc co so dit li€u

Cau truc cay thu muc cua Linux

= /; thu muc goc
e /etc: cac tap tin cau hinh
e /dev: cac tap tin thiét bi
e /bin, /sbin: Iénh thyc thi thuong dung cia Linux
e /home: thu muc chira cac thu muc nguoi dung
e /usr: tai nguyén danh cho ngudi dung, thu vién tinh hoac chia sé
e /usr/local, /opt: phan mém
e /var: dir liéu thay doi, tap tin log, web server, email, may in, etc.
e Cac thu muc khac
e /root, /mnt, /tmp, /proc, /lib, /boot,



Download PostgreSQL dang *.rpm

m Web site: http://www.postgresqgl.org

Tap tin *.rpm

n Kién trac co ban

] Cai dat

m Quan 1y co so dir liéu

m Khéi phuyc co so dir liéu

G1a st voi hé diéu hanh Linux, Fedora Core 3

Cai dat cac packages: rpm -ivh *.rpm
Tu dong tao ra DB Admin tén postgres

postgresgl-5.0,3-1PG0DG.IES6.rpm
postgresgl-contrib-8.0, 3- 1PGDG, i6EE6.rpm
postgresgl-devel-5.0,3-1PGE0G. 636, rpm
postgresgl-docs-58.0,3-1PG00G, 686, rpm
postgresgl-jdbc-3.0, 3-1PG0GE. 656, rpm
postgresgl-libs-3.0.3-1,i386.rpm
postgresgl-libs-3.0.3-1PGEhG,iGa6, Fpm
postgresgl-pl-5.0, 3-1PGDGE. 656, rpm
postgresgl-python-8.0,3-1PG0G, iGEG6, rpm
postgresgl-server-5.0.3- 1PGDGE.IGS6. rpm
postgresgl-test-8.0.3- 1PGDG.IGE6. rpm

4 529 KB
2 936 KB
2104 KB
1 366 KB
830 KB
1581 KB
T2 KB
632 KB
107 KB
11 132 KB
1 043 KB

RPM File
RPM File
RPM File
RPM File
RPM File
RPM File
RPM File
RPM File
RPM File
RPM File
RPM File

12/05/2005 0852
12{05/2005 0856
12{05/2005 08:59
12{05/2005 07:01
12{05/2005 07:02
21/05/2005 04:40
12/05/2005 07:03
12{05/2005 07:04
12/05/2005 07:05
12{05/2005 07:20
12/05/2005 07:22

10



@
2

z eI T
R
o
=
o

~
=
I8 5
o o
o

<=

w2
w2 QQ
o 5

Download tap tin ma nguon
PostgreSQL dang *.tar.gz

m Web site: http://www.postgresgl.org
e Tép tin *.tar.gz: chang han, postgresql-8.0.3.tar.gz
e Giai nén bang 1énh: gzip -d postgresql-8.0.3.tar.gz
e Ta s€ co6 tap tin postgresql-8.0.3.tar
e Mo tap tin postgresql-8.0.3.tar
e Sur dung 1€nh: tar -xvf postgresql-8.0.3.tar
e Ta sé c6 thu muc postgresql-8.0.3
e Chuyén vao thu muc postgresql-8.0.3
e Sur dung 1€nh: cd postgresql-8.0.3

11



= Kién tric co ban

s Caidat

m Quan 1y co so dir liéu

s Khdi phuc co so dit li€u

Dich tap tin ma ngudn PostgreSQL

m Bién dich va cai dat postgreSQL

e Phai chuyén sang ngudi dung root (su root hay login nhw
root)

e Tao tap tin cau hinh: ./configure

e Bién dich: gmake

e Gia str qua trinh bién dich két thiic va thanh cong

e Cai dat: gmake install

e PostgreSQL s€ duoc cai dat ¢ thu muc: /usr/local/pgsql
e Tao DB Admin tén postgres: useradd

e Doi password cho postgres: passwd postgresg|
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= Kién tric co ban

s Caidat

m Quan 1y co so dir liéu

s Khdi phuc co so dit li€u

Dich tap tin ma ngudn PostgreSQL

m Bién dich va ca1 dat postgreSQL
e Phai chuyén sang ngudi ding root (su root hay login nhw root)
e Tao tap tin cau hinh: ./configure
e Bién dich: gmake
e Gia st qua trinh bién dich két thuc va thanh cong
e Cai dat: gmake install
e PostgreSQL sé€ duoc cai dat ¢ thu muc: /usr/local/pgsql
e Tao DB Admin tén postgres: useradd
e Doi password cho postgres: passwd postgresq|
e Dung Iénh: cat /etc/passwd
e postgres:x:79:79:system user for postgresql:/var/lib/pgsgl:/bin/bash

e /var/lib/pgsql: c6 thé thay doi trong ltic tao DB Admin postgres
13




n Kién trac co ban
n Cai dat

L] Quan 1y co so dir liéu

Khé’i tao CO’ Sé’ dﬁ liéu m Khéi phuyc co so dir liéu

= Khoi tao co so dir liéu cho postgreSQL

e Chuyén sang nguoi dung postgres (su postgres hay login
nhw postgres)

e Chuyén dén thu muc nguoi dung postgres (/var/lib/pgsql)
e Tao thu muc chtra co s& dir liéu: mkdir database

e Dé khai tao /var/lib/pgsgl/database s& chtra co s& dit liéu
e Lénh: initdb /var/lib/pgsql/database

14



Man hinh s€ xuat hién

The files belonging to this database system will be owned by user "postgres™.

This user must also own the server process.

The database cluster will be initialized with locale en_GB.

This locale setting will prevent the use of indexes for pattern matching
operations. If that is a concern, rerun initdb with the collation order
set to "C". For more information see the Administrator's Guide.

Fixing permissions on existing directory /var/lib/pgsql/database/... ok
creating directory /var/lib/pgsql/database/base... ok

creating directory /var/lib/pgsql/database/global... ok

creating directory /var/lib/pgsql/database/pg_xlog... ok

creating directory /var/lib/pgsql/database/pg_clog... ok

creating templatel database in /var/lib/pgsgl/database/base/1... ok
creating configuration files... ok

initializing pg_shadow... ok

enabling unlimited row size for system tables... ok

initializing pg_depend... ok

creating system views... ok

loading pg_description... ok

creating conversions... ok

setting privileges on built-in objects... ok

vacuuming database templatel... ok

copying templatel to template0... ok

Success. You can now start the database server using:
Jusr/bin/postmaster -D /var/lib/pgsgl/database/

or
Jusr/bin/pg_ctl -D /var/lib/pgsql/database/ -I logfile start

Kién tric co ban

Cai dat

Quan 1y co so dir liéu
Khéi phuyc co so dir liéu
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Tap tin cau hinh

m Kién trac co ban

n Cai dat

m Quan 1y co so dir liéu

n Khéi phuyc co so dir liéu

= Céc tp tin cau hinh cua postgreSQL server

O /var/lib/pgsgl/database s& chira tap tin cau hinh
“postgresql.conf”

“pg_hba.conf”
“pg_ident.conf”

16



Ivar/lib/pgsql/database/postgresql.conf

CONNECTIONS AND AUTHENTICATION

e max_connections, listen_addresses, port, ssl, password_encryption,
etc.

RESOURCE USAGE

e shared buffers, max_fsm_pages, max_files _per process, etc.
WRITE AHEAD LOG

e fsync, wal sync_method, checkpoint_segments, etc.
Cac phan khac

e QUERY TUNING, ERROR REPORTING AND LOGGING,
RUNTIME STATISTICS, CLIENT CONNECTION DEFAULTS,
LOCK MANAGEMENT, VERSION/PLATFORM
COMPATIBILITY.

17



Kién tric co ban
Quan 1y co so dir liéu

/var/lib/pgsql/database/pg_hba.conf s

m PostgreSQL Client Authentication

local DATABASE USER METHOD [OPTION]

host DATABASE USER IP-ADDRESS IP-MASK METHOD [OPTION]
hostss|l DATABASE USER IP-ADDRESS IP-MASK METHOD [OPTION]
hostnossl DATABASE USER IP-ADDRESS IP-MASK METHOD [OPTION]
host DATABASE USER IP-ADDRESS/CIDR-MASK METHOD [OPTION]
hostss| DATABASE USER IP-ADDRESS/CIDR-MASK METHOD [OPTION
hostnossl DATABASE USER IP-ADDRESS/CIDR-MASK METHOD [OPTION

18



/var/lib/pgsql/database/pg_Iident.conf

m PostgreSQL Ident Authentication Maps
e MAPNAME IDENT-USERNAME PG-USERNAME

19



n Kién trac co ban
n Cai dat

m Quan 1y co so dir liéu

Starting PostgreSQL server Ko i

m /usr/bin/postmaster —D /var/lib/pgsql/database &

LOG: database system was shut down at 2005-06-14 08:28:40 BST
LOG: checkpoint record is at 0/8018BC

LOG: redo record is at 0/8018BC; undo record is at 0/0; shutdown TRUE
LOG: next transaction id: 480; next oid: 16976

LOG: database system is ready

m /usr/bin/pg_ctl —D /var/lib/pgsgl/database —I logfile start &

20
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Shutting down PostgreSQL server

m /bin/Kill -INT “head -1 /var/lib/pgsql/database/postmaster.pid

LOG: fast shutdown request
LOG: shutting down
LOG: database system is shut down

m /usr/bin/pg_ctl —D /var/lib/pgsql/database stop
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» Kién tric co ban
m Cai dat
= Quan ly co s¢ dir lieu

m Kho1 phuc co s¢ dir li¢u
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n Kién tric co ban
n Cai dat
n Quan ly co s6 dir liéu

Tao CO 86’ d& liéu m Khéi phuyc co so dir liéu

m Tao co so dir licu

e Chuyén sang nguoi dung postgres (su postgres hay login
nhw postgres)

e Doc tro gitp cua 1énh createdb
e /usr/bin/createdb --help

e Tao co so dir licu (mydb): /usr/bin/createdb mydb
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n Kién trac co ban
n Cai dat
n Quan ly co s6 dir liéu

Cai1 dat ngdn ngtr thu tuc cho co s¢ dur l1gu = v

m Cai dat ngon ngtr thu tuc cho co s¢ dir 1i€u
e Chuyén sang nguoi dung postgres
e Doc tro gitup cua 1énh createlang
e /usr/bin/createlang --help
e Cai dat ngon ngtr PL/pgSQL t61 co s& dir liu mydb
e /usr/bin/createlang plpgsqgl mydb

24



Kién trac co ban
Cai dat
Quan ly co s6 dir liéu

Tao ngudt1 dung trong hé quan tr1 co so
dir licu

Khéi phuyc co so dir liéu

= Tao nguoi dung
e Chuyén sang nguoi dung postgres
e Doc trg giup cua I€nh createuser
e /usr/bin/createuser --help
e Tao nguodi dung (nghi): /usr/bin/createuser —P nghi

Enter password for user « nghi »:

Enter it again:

Shall the new user be allowed to create databases? (y/n) y

Shall the new user be allowed to create more new users? (y/n) n

25



n Kién tric co ban
n Cai dat

Xo0a bo co so dir li€u, ngon nglr thu tuc ; Qeesein

hay nguo1 dung

m X0abo
e Chuyén sang nguoi dung postgres
e Doc tro gitup cua 1énh: dropdb, droplang, dropuser
e /usr/bin/drop___ --help
e Xoa co sd dir liéu mydbl: /usr/bin/dropdb mydbl
e Xd6a ngon ngir plpgsql: tir co sé dir liéu mydbl
e /usr/bin/droplang plpgsgl mydbl
e Xoa nguoi dung nghi: /usr/bin/dropuser nghi

26



n Kién trac co ban
n Cai dat
Quan ly co s6 dir liéu

Gi1ao t1€p vO1 co so dit licu T

= St dung psql
e Doc hudng dan: psql --help
e Giao tiép vdi co so dit lieu mydb
e Trén may cuc bd: psql -U username -W mydb
e TUu may tinh khac: psqgl —h servername -U username -W mydb
e Liét ké cac 1€nh bén trong psql: mydb=#\?
e Liét ké CSDL: #\I
e Chon CSDL: #\c DB _name
e Liét ké nguoi dung: # \du
e Liét ké bang: # \dt
e Tractru Iénh SQL: mydb=# \n SQL_command
e Thuc thi Iénh SQL: mydb=# SQL_command;
e Thuec thi tap tin 1énh SQL: psql —f file.sgl mydb 27



n Kién trac co ban
n Cai dat
n Quan ly co s6 dir liéu

m Khéi phuyc co so dir liéu

Phan quyén

= Sur dung psql

e Nbi két v6i co s6 dit liu

e Sur dung: grant, revoke

e Tra ctru Iénh grant, revoke: mydb=# \h grant|revoke

e Cho ngudi dung « nghi » cé toan quyeén trén co s dit liéu
« mydb »: mydb=# grant all on database mydb to nghi;

e Cho nhiing nguoi dung trong nhom « staff » co quyén thuc
hi€n phép truy van trén bang « tourists »: mydb=# grant
select on tourists to group staff;

e Xoa tat ca quyen truy cap cla tat ca ngudi dung t6i bang
« cities »: mydb=# revoke all on cities from public;

28



Cac bang hé thong

Kién trac co ban
Cai dat
Quan ly co s6 dir liéu

Khéi phuyc co so dir liéu

Bang Noi dung
Pg_aggregate Aggregates
pg_attribute Columns
pg_class Tables
pg_database Databases
pg_description Comment
Pg_group Group
Pg_index Indexes
pg_log Transaction status
pg_operator Operators
Pg_proc Functions
pg_rewrite Rules and views
pg_shadow Users
pg_trigger Triggers
pg_type Types

23 bang h¢ thong khac
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n Kién tric co ban
= Cai dat

(G1ao dién do hoa than thién cho viéc N
quan tr1 co s¢ dir li€u

® Quan tr1 co so dir li€u vo1 cong cu do hoa than thién
e Mién phi ©
e pgAdmin IlI
e phpPgAdmin
e pgaccess

30



pgAdmin I

File Edit Tools Display Help

YN & LHowowL ?

Bl Serverz[1]
=B MyDB [172.18.215.225:5432)

= g Databaszes [2]
= g mydb
(1) Castz (0]
= @3‘% Languages 1]
& plpgsdl
= Schemas [1]
- public

Aggregates [0)

== Corwverzions [0]
Cromainz [0]
Functions [1]
Trgger Functions [5]
Operators [0]
Operator Clazses [(]
Sequences [0]
T ablez [E]
hatels
mLees
+ sejours
+ t1

+ willes
Be. Types (0]

ﬂ' Wieves [0]
x test

Iy Groups [0
= Ilzers [3]
nighi
postares

© @ IS HPL

Properties | Statistics | Depends on || Feferenced by

Froperty " alue
% MHame toLristes
E oD 25415
% Dhwrer postares
El
% Primary kep nt
E: Raws [estimated) 1000
% Fiows [counted) 7
% [nherits tables Mo
% |nhernited tables count 0
i Haz DIDs? Yes
% System table? Mo
% Comment
£

-— Table: touristes
-— DROP TAELE touristes:

CREATE TAEBELE touristes
[
nt intd NOT NULL,
nom varchar (200,
prenom wvarchar (20),
age intZ,
Ttype™ warchar(14),
CON3STRAINT touristes_pkey PRIMARY EEY (nt),
CONSTREAINT touristes age CHECE (f{age >= 0],

Kién trac co ban
Cai dat
Quan ly co s6 dir liéu

Khéi phuyc co so dir liéu
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n Kién tric co ban
n Cai dat
n Quan ly co sé dir li€u

phpPgAdmin = Khoi phuc co so dir liéu

2 phpPghAdmin - Microsoft Internet Explorer, FR. French (France)

File Edit  Mjew Favorites  Tools  Help

eBack > | \ﬂ @ h f,._j Search '*Sj'\:(’ Favarites E} [_\‘v :; ! _J ﬁ

Address |@ htkp: /172,118,215, 225/phpPgadmin/inde:. php

. FPostgreS0L 7.3.2 running on 172.18.215.225:5432 -- You are logged in as user "nghi®, 14th Jun, 2005 11:424M
phpRgAdmin

Users | Groups | Account | Reports | SOL | Find | Logout

g FostgreS0L - -
& mydb FostgreSGL : mydb
Elm:a%h'lllchl Schemas’ saL’ Find Variables Processes Admin F'rivileges?
= ables

...... E haotels Schema Owner Actions Comment
...... I musees public postgres Draop | Frivileges | Alter |Standard public namespace
...... = sejours
______ E t1 Create schema
...... I touristes
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n Kién tric co ban
n Cai dat
n Quan ly co sé dir li€u

pg acceSS = Khéi phyc co sé dit liéu

PostgreSQl Access
Database Object  Serwer  Help

FCS e AENLd Y

égg 17218.215.225 Schema Name Owner olD Tuples | Attributes |

i R public: hotels poztgres 17238
s public: mugees poztgres 17203
public: TEjOUNE poztgres 17261
public: 11 poztgres 1737
public: touriztes pozhgres 17247
—Eﬁ'- Wiews public viles postares 17234

— & Rules
—ﬁ Sequences
Functionz
—& Triggers

Ll Aggregates

—’ﬁ:\' Tah

— il Indexes

o s s s Y o |
O e GO

o Types
i Domairs
—ﬁ |zergroups
&3 |anguages
i Canversions
—L@ Casts
— I Operators
— | Operatorclasses
—* Queries
—"&| Reportsz
=] Graphs
—e& Forms
—= ] Scriptz
—@ Images

—ﬂ Diaarams

[172.18.715.225 | | mydb | PG: 8.0.3 EY 33




= Kién tric co ban?

m Cai dat

® Quan ly co so dir liéu

= Khoi phuc co so dir li¢u

34



m Kién tric co ban
Cai dat
Quan 1y co so dir liéu
Khoi phuc co sé dir liu

Backup co s¢ dir li¢u

= Tai sao can thiét phai backup co so dit liéu?
e Co so dir li€u b1 hong hoc
e Do dia cting bi hu, b1 virus, clip dién
e Hoic do 16i trong qua trinh xir Iy
e Dit liéu mat tinh nhat quan
e Dé khic phuc su ¢b nay, chung ta can luu du phong

e Khi gip su co xdy ra, ta s& khoi phuc lai trang thai ban dau
tor ban luu du phong cua dir li€u

35



m Kién trac co ban

= Cai dat

m Quan 1y co so dir liéu

m Khoi phuc co sé dir liu

Backup co s¢ dir li¢u

= C6 nhiéu chién lugc backup co sé dir liéu
e SQL dump
e File system
e Online backup

e Replication (nhan ban)

36



m Kién trac co ban
n Cai dat
m Quan 1y co so dir liéu

SQL dUI I Ip u Khoi phuc co sé dir liéu

m Backup véi pg_dump (pg_dumpall)
e Doc tro giup: /usr/bin/pg_dump --help
e Luu co so dir liéu mydb ra tap tin mydb.txt
e /usr/bin/pg_dump mydb > mydb.txt
e Luu bang tourists cua co sé dir liéu mydb ra tap tin tourists.txt
e /usr/bin/pg_dump --table=tourists mydb > tourists.txt
e Luu co s& dir liéu mydb ra tap tin du phong mydb.tar
e /usr/bin/pg_dump —Ft mydb > mydb.tar
e Luu co sé dir liéu mydb ra tap tin nén mydb.gz
e /usr/bin/pg_dump mydb | gzip > mydb.gz

e Chu y vdi large objects
37



n Kién trac co ban

n Cai dat
= Quanlycosd

dir ligu

SQL dUI I Ip u Khoi phuc co sé dir liéu

m Khoi1 phuc dir 1i€u
e Phuc hoi co so dit liéu mydb tir tap tin mydb.txt
e /usr/bin/psql —f mydb.txt mydb
e Phuc hoi co s& dit liéu mydb tur tap tin mydb.tar
e /usr/bin/pg_restore —d mydb mydb.tar
e Phuc hdi co s& dit liéu mydb tir tap tin mydb.gz
e /bin/cat mydb.gz | gunzip | /usr/bin/psgl mydb

= C6 thé luu du phong
e Co so dir liéu mydb tir machinel té1 machine?

e /usr/bin/pg_dump —h machinel mydb | /usr/bin/psql —h
machine2 mydb
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m Kién trac co ban
n Cai dat
m Quan 1y co so dir liéu

Fil e System = Khéi phuc co si di lidu

m Backup voi tar
e Luu toan by thu muc chira co s¢ dir 11€u ra tap tin du phong
e Doc tro gitp: /bin/tar --help
e Nh¢ shutting down PostgreSQL server

e Luu thu muc co s& dir 1iéu /var/lib/pgsql/database ra tap tin
database.tar

e /bin/tar -cvf database.tar /var/lib/pgsql/database

e Khoi phuc la1 toan b thu muc chira co s¢ dir 1i¢u
/var/lib/pgsql/database tir tap tin database.tar

e /bin/tar -xvf database.tar
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m Kién trac co ban
= Cai dat
m Quan 1y co so dir liéu

Onllne baCkup = Khéi phuc co sb dit liéu

= Point-in-Time Recovery
o Write-Ahead-Log mo ta tat ca cac thay doi
e Luu dy phong ting thoi diém nhitng thay doi
e Dua trén do, tim ra dugc nguyén nhan gay hong hoc

e Khoi phuc lai trang thai ngay trudc thoi diém xay ra su co

40



m Kién tric co ban
n Cai dat
L] Quan 1y co so dir liéu

Online baCkup = Khéi phuc co s di liéu

= Write-Ahead-Log
e Chu ¥ dén cau hinh postgresql.conf
archive_command = on
archive command ="'cp %p ...wals/%f’
e Dung quén tao thu muc ...wals dé luu log
e Khoi dong lai server

e Tat ca thong tin trong thu muc pg_xlog duogc sao chép tu
dong vao thu muc ...wals

41



m Kién trac co ban
n Cai dat
m Quan 1y co so dir liéu

Online baCkup = Khéi phuc co s dir liéu

= Write-Ahead-Log
e Tao 1 backup co so
SELECT pg_start backup('label");
e Dung 1énh tar dé luu trit 1 du phong cta thu muc data
tar —cvf bak.tar data

e Két thic viée tao backup co s¢
SELECT pg_stop backup();
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m Kién trac co ban
n Cai dat
m Quan 1y co so dir liéu

Online baCkup = Khéi phuc co s dir liéu

= Point-in-Time Recovery
e Khi c6 su ¢, ding server
e Chép thu muc pg_xlog ra pg_xlog.old
e Khoi phuc bak.tar vé data
tar -xvf bak.tar
e Chép thu muc pg_xlog.old tré lai pg xlog
e Tao tap tin recovery.conf
restore command ="'cp ...wals/%f %p'
recovery target time ='2008-11-25 18:08:06"

o Khéi dong server khoi phuc lai trang thai ngay thoi diém
recovery target time
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m Kién trac co ban

= Cai dat

m Quan 1y co so dir liéu

m Khoi phuc co sé dir liu

Nhan ban co so dir 11éu

= C6 nhiéu cong cu gitip nhan ban co s dit lidu
e pgpool (giri dong thoi transaction t6i 2 server, dong bo)
e Slony-1 (master - multiple slaves, dong bd va bat dong bo)
e DBmirror (tao bang anh, dong bo va bat dong bo)
e pgcluster (nhan ban, dong bo)
e eRServer (master - multiple slaves, bat dong bo)
e pgReplicator (nhan ban, dong bd va bat dong bo)
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