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Postgres Enterprise

Manager
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Server 9.0 - New! Server 9.0 - New! PostgreSQL 9.1 sig - wo[-g 0
(30-Jun-11) {30-Jun-11) er =,

PostgreSAL Release Notes Download Download Download
Add-on Components Windows F—— :.’:n:\r:i ewnloss
& Bundles e
Linux x86-32 Download Download Download
Component Source
Code Linux x86-64 Download Download Download
Mac Download Dewnload

Postgres Plus &

Third Party JOBC

Drivers Solaris SPARC

Solaris x86-64
HP-UX Download
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vz o
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# chmod 755 postgresql-9.1.1-1-1inux-x64.bin
# ./postgresql-9.1.1-1-1linux-x64.bin
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> ERRAZER

PostgreSQL ZZAL#NE R -
Setup = ||| [

Setup - PostgreSQL

Welcome to the PostgreSQL Setup Wizard.

PostgreSQL

Thi Ent

[ = Back H Next > H Cancel

HEFE PostgreSQL HG ZA4E H £ ¢

g Setup -olx

p—
Installation Directory '.%
N

Please specify the directory where PostgreSQL will be installed.
Installation Directory |mpUPostgreSQLf9.1| | @

BitRock Installer

< Back H Next = H Cancel
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R (AR el R as Bl H 8% -

= Setup = |0

|
Data Directory '.%

Please select a directory under which to store your data.

Data Directory |/opt/PostgreSQL/9.1/data | ﬁ

BitRock Installer

[ < Back H Next = H Cancel ]

i AERHEEI S Superuser {EFH#IRET postgres 250 » AIEFE L 4RIRSRIL
HRIEETTL postgres MRS & —FfEIL

|
Password '.%

Please provide a password for the database superuser (postgres). A locked Unix
user account (postgres) will be created if not present.

Password |mmmmmm ‘

Retype password |"“‘°"““"““"“‘c |

BitRock Installer

= Back H Next = H Cancel
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LNy R Gl R R R

Setup = 0%

|
Port ti¥§

n

Please select the port number the server should listen on.

Port [5432

BitRock Installer

[ = Back H Next = H Cancel

IR R TSGR R N TS

3 Setup — o=

|
Advanced Options '.%

Select the locale to be used by the new database cluster.

Locale |zh_TW.utfg | v]

BitRock Installer

<= Back H Next = H Cancel
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= Setup =l

|
Ready to Install ﬂ%

Setup is now ready to begin installing PostgreSQL on your computer.

BitRock Installer

[ < Back H Next > |l Cancel

2785 PostgreSQL I E ] -

3 Setup - o=

|
Installing '.%
M

Please wait while Setup installs PostgreSQL on your computer.

Installing
Unpacking /opt/PostgreSQL/9.1/doc/postgresgl/html/sgl-execute html

BitRock Installer

< Back H Next = H Cancel

245 PostgreSQL 1% & e A B EY Stack Builder K5 &2 - 48 kG 88 0] 225
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ZEYNELE T H - 7HEXBHREL Stack Builder f5EE :

Setup = |||/

Completing the PostgreSQL Setup Wizard

Setup has finished installing PostgreSQL on your
computer.

5Launch Stack Builder at exit?

|Z| Stack Builder may be used to download and |n5tall
‘additional tools, drivers and applications to
:complement your PostgreSQL installation.

PostgreSQL

[ = Back H Finish H Cancel ]

BHEL Stack Builder 58212 » 54 (EHE 240 ELZA5E PostgreSQL i A ZRETT4H
INT H 2248

Stack Builder 3.0.0 x

Welcome to Stack Builder!

@ This wizard will help you install additional software to
complement your Postgre5QL or EnterpriseDB Postgres Plus

installation.

To begin, please select the installation you are installing
software for from the list below. Your computer must be
connected to the Internet before proceeding.

PostgreSQL 9.1 on port ¢

Proxy servers

[ o> | [ % conca]

LU By Stack Builder A5 Z2FrE2itAYZESN T EL51]F% > 41 Database Drivers ©

22



Stack Builder 3.0.0 x

Please select the applications you would like to install.

Sl - -EE s

P m= Add-ons, tocls and utilities

P m= Database Drivers

P = Database Server

P = Registration-required and trial products
> m= Replication Solutions

> M= Spatial Extensions

> = Web Applications

I

= Web Developrment

(«I]

[ <geck || nexs | [Xgoncel]

BELeR
Flaces System %@@@@

—UIZESE % - AT BB TESE S TREFR BT PostgreSQL 2 EFHRGER I

% Accessories

m Postgres Plus Advanced Server 9.0 r
Q‘} PostgreSQL 9.1 m Documentation
@ Sound & Video r $ Application 5tack Builder

Q System Tools r @ paldrmin Il

O Reload configuration
% Add/Remove Software

T e
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BEEay ST R R - AR B e A A2 B F] - #oat A %

R Ehan SR B B 2 H o R BRI el s H SR &

J% ﬂFﬁ?ﬁ“ﬁ% JKFICES

Z7HE PostgreSQL IFETH
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< Source code ZZ4E
(S FRAAHS (Source code)#E{ T2 4R ELE G 4 H N EE » mTREIHKE C
ORI TENES » NP 85T PostgreSQL BRME IR - ERE(ERES L HHE
(WAL, Write Ahead Log)THzE% £y 16MB & RNEEBELRHY » Al AT A i dmak R AT 1E
T MBS 2R AL SR R AR 40—/ NP BR S E P aR v BE B8 H 1% - 4ERENT
PRIEEESE A A] THAEARISE 35 (58 R RS 288 B i Mg H 7W%K PostgresQl A+
FRfER - SORE A S HEREA -
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¥ PostgreSQL9 {23

25258 PostgreSQL A& iE A S RFARE AR 2 B R A easfala— T
g ?
FEFEUE R E s AT - ZHBEA LU N &R A s

EHATF AL -
PR (TEEE A 5432) -
ZRREATE -

[ -

whg e

R R

EA D B S BEE OHE FH F Ps T B RS R E(EHRES » 4 PostgreSQL
WNZEET H psql # AdSFIIE= gk IDBC HrCEEE - [HAE % DBA B > &1
Dl psql TEEE > B "R psal ap s S el 8 ABIA | TR 4E -

$ psql -Ufoo -W -h localhost -p 5432 store
Password for user foo:

psql (9.1rcl)

Type "help" for help.

store=>
T[T psal --help FHFTA S 8ERIA K AE -

PERDRI IR A S E 2B ATUUEERUE (F SR SRR TR -
PGHOST, PGHOSTADDR ©

H

>

< PGPORT (THZ% &y 5432)
< PGDATABASE

< PGUSER

< PGPASSWORD (FZ & ANEHREH) -

BRI IE A E A Hm ANEERI A B > A2 R T GRS
B g AR A -
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EHEARN

£ 5 DBA TTAETR S EIE M SR ARSS - BE Y0 G L Lk
RIS » 7RI S R s TR LR 1798 R BT 39 S TS AR T el
g2 5 B DBA FEAUE BT SQU S EACE S A N

A IRAEFT R E R -

postgres=# SELECT current_database();

current_database

postgres

AT CHRE T
postgres=# SELECT current_user;

current_user

postgres

AR ERHEE RS 1P AL
postgres=# SELECT inet_server_addr();

inet_server_addr

i S L et
postgres=# SELECT inet_server_port();

inet_server_port
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A E R E RashoA
postgres=# select version();
version
PostgreSQL 9.1rcl on x86_64-unknown-linux-gnu, compiled by gcc (GCC) 4.1.2
20080704 (Red Hat 4.1.2-50), 64-bit
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BRI ERESEa e

LYY PostgreSQL B R (Il a3 (& THECI AR fuaT il AR L > 05 Je/H
B B R AR > SIS KE e e il e I A AR XE ) P Wi 4 ] 4 BB PR

> BB AR
i BRI s s eS8

listen_addresses = '*'
> YRERERE E AR S ERE pg_hba.conf :

> # TYPE DATABASE USER CIDR-ADDRESS MTEHOD
host all all 0.0.0.0/0 md5

> TYPE : { e[ fdasy
local : {58 FH Unix Socket 48R &
host : {5 IPv4 - IPve4dE&Ea T
hostssl : {sEF] SSL 1554 ps iy

> DATABASE : feyfiiliiydsil i
SERRIE A © W all (R B

» _USER
s FHE o SR R s M - all KRFTA RS

29



> METHOD
wone /2 BRIHUIRISHTR -

Boalt 17 2 S8

trust NETERS - BHEEE

reject R s R AR AR

md5 {EF md5 HETH SRS

crypt DLER#HE R pg_shadow #ETTERRS
password {5 FH BA S T T B

kbr5 DA kerberos V5 #E{TEEES

pam A PAM 4 T TR RS

Idap iR LDAP #E{TEgEE

BRIk as R AR S I MRFPER 4R TR

4%192.168.0.x YHELELS » HARUGELEE 1035 -

host all all 192.168.0.1/24 reject
host all all 0.0.0.0/0 trust

==
=

THE (EI Rk asE
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EREEYEEE TR

e R E T 2 & {778 DBA ST 25 #E AV TAF - ZREi714H Postgresal
A _ERENERTH ¢

< pgAdmin lll(Postgres Studio)

< phpPgadmin

pgAdmin il :

BB T BAEZEE5E PostgreSQL 1% > SENEENERIBEEH AT BX
FARL pgAdmin Il > ZEEEMBHrEIkEs - A ReE TR -

[i FEE=se [
EtE | ssL | R
k=t my_db1
s 192.168.10.10
1B3E 5432
RR%
HEEHE  postores .

{ER&&HE postgres

e ssssseee

pEElE W

e ( f
S| {A1ARES -
[ =mm | L EE(0) | EuHO |
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aEfiHE R ek - A EHEY ME > (]S B R E AR e ST
{TEEY - BRE - RASZEH - At FE -

pgAdmin I
B=FR #EE

LI

e ]
EREER
= {ERREE (1)

userl

S B (10)
EET]

foo

fool
postares
ricky
rickyl
user2
user3
userd
users

o DER

B | IR EEnn | BB |

MumEEP) wRV IED RBEH

-
o

Bt

BRI v dbi (192.168.10.10:5432 | [
e ) s
postares o
() store X EARE
£ FASZER (4) "~ Host Address
13 po_default o EER
I pa_global o
5 temp1 iS5 Certfficate Fie
© temp2 i=155L Key File
o paEAE (1) *ISSL Root Certificate File

°=IS5L Certificate Revocation List
leEEENE

EREER

TR ¢

CEERTEE 7

RETES

- R ERER

R 0D

B
my_db1

192.168.10.10

5432
FIE

postgres

postgres

=

2

=

2

PostareSQL 9.1rcl on x86_64-unknown-linux-gnu, compiled by gce (GCC) 4.1.2 20080704 (Red Hat 4.1.2-50), 64-bit
9.1

12600

40

|saL g5t

RIE R R ERHE R A EAK A S E A A UTF-8
35752 ECU_TW » [N PostgreSQL =115 FH Big5 #5&1H

£

HEA

it

PIEEERE(OD) |

newdb
foo -

[ @x0) || mHo |
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EEGLECR— » oW

(Bt [EE we (e [so |
FILHRTE \uTFe -
1545 l )
ELELE |<BREtzE- -
1t -
AT -
BRI -1
S EERR SR

98 | mE©) || mmEc |

P

=

R 2R EF

2 [ 1518888 (1)

= [ my_dbl (192.168.10.10:5432)
-] (2)
") postgres
El--[j store
TR (2)
Extensmns (1)

é-o

1
=€ public
X3 Collations (0)
HE{EE (0)
FTS £8ik (0)

-l FTs zea (0)
= FTS ERiFER (0)
-[53 FTS 1848 (0)
D md (77)
FRFugh (4)
&= (8)
categories
cust_hist
customers
inventory
orderlines
orders
products
[ reorder

- HEsEERmE (0)

UEETTTENEN)
-8 slony Replication (0}
S EARZERE (4)

i+~ pg_default
(3 po_global
{05 templ
(5 temp2

=g EAe (1)

AAREIE S A& A R

IR T HEREEMNER  HIMREE

pgAdmin I
BEB #HEO

ITdbed

MX&EE #HRY IEO ZAW

RN =IEIE L E

EI

HEEERE

|| Bt | mermE | emwe | BEwE |

Crmene . W
e

X

Wi s |#F Wi | goees | SEHEER(Autovacuum) [ | soL

l EHE | Toast THE|

B:T8ahbER (aute-vacuum)
L] O EATE
VACUUM B3R PIHE [ | 50
ANALYZE EFFIR [ | 50
VACUUM B 358 [ 02
ANALYZE Hgstish [ | 01
VACUUM R 3EE [ 20
VACUUM g2 &) [ | 200
FREEZE &/ \#1% [ | 50000000
FREEZE S84 [ | 200000000
FREEZE E443ER | \ 150000000

] Cweo | (oo

EWITE (

L OIDS=FALSE
"

T

[

Al AEAHSES sQL FEA
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B |Ex | AREE | aesssih e [soL |
SR,
BERORAS
BiEIRS (Superuser)
SRR
HEsgRyAE
[ et s tis e s B3 (catalog)

Can initiate streaming replication and backups

| @) || EHg |

D oranm. e Seee
Bt |Em [we e SO0

CREATE DATRBASE newdb
WITH ENCOLDING='UTFg"
OWNER=foo
CONNECTICN LIMIT=-1;

TR g
T F—r— g

[ e || =uo |

R AR o AR R TR ST

34



\

uery - store on

£8P #EE BFITQ E£SH0)

Ef#EsEMm

BRV) REH)

EH| AmGe|an |, bRy n|? HD store on postares@192.166.10.10:5432 £ ||

| SQLiRmE | ERLEEES

Previous quemaslSELECT orders.orderid,

orders.orderdate, orders.customerid, orders.tax, orders.netamount, orders.totalamount FROM  public.orders;

=

SELECT
orders.crderid,
orders.orderdate,
orders.customerid,
orders.tax,
orders.netamount,
orders.totalamount

FROM
public.orders;

<[

n

15 Query - store on postgres@12

BRAH REE BFIRNQ EZEEHO)
ER ARRe | nn B bkEigen|? HDstora on postgres@192.168.10.10:5432 £ |-

EILETE
EHEH E)EJSQL(Etham) | A ] @
orderid [
integer| date ||nteger ‘numenc(lz,z) numeric(12,2) numeric(lz,z)‘
1 1 2004-01-2|7838 25.84 313.24 339.08
2 |2 2004-01-0/4858 4.53 54.90 59.43
3 3 2004-01-1 15389 13.21 160.10 173.31
4 4 2004-01-2/1701% £.80 106.67 115.47
5 s 2004-01-0/14771 21.12 256.00 277.12
6 6 2004-01-1/13734 31.56 382.59 414.15
7 7 2004-01-0/17622 21.16 256.44 277.60
8 = 2004-01-1|8331 5.60 67.85 73.45
9 3 2004-01-0/14902 2.46 23.82 32.28
10 10 2004-01-1/15112 1.71 20.78 22.48

ESHa2M) #ERM)  HMBH)

| SLemE | EfbENSEER |

Previous quames[SELECT orders.orderid,

orders.orderdate, orders.customerid, orders.tax, orders.netamount, orders.totalamount FROM  public.orders;

[ apms

)

SELECT
orders.orderid,
orders.orderdate

FROM
public.orders

WHERE orders.orderid =

n

BILEEE

HH@ | BRHESQL(Exp B

QUERY PLAN
Text

[

2 Index Cond: (orderid =

AEAFFE AR5 F PGAdmin Il

Index Scan using orders pkey on orders

2)

HETERTHEGEES

{cost=0.00..8.27 rows=1 width=8)

FEA A 4

ﬂﬁﬁﬁiﬁ’gﬁiﬁﬂ
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phpPgadmin :
Bt HpEE LU N AL N phpPgadmin TE

S DR YEHE ¢ http://phppgadmin.sourceforge.net/doku.php?id=start
>  Z#HE phpPgAdmin

phpPgAdmin &5 Web [EAIET /M - HFR 224544 H {5k es-Apache H
4% php -

T #¢ phpPgadmin T H1% > fi#BR%E phpPgAdmin E4IHE EARESIRE #%
Jvar/www/html/ °

> phpPgAdmin MV TE

&2 phpPgAdmin HEER  ILAH(ILFY phpPgAdmin T H § conf i » 4
B config.inc.php °
IRHETR TR E S -

$conf['servers'][0][ 'desc']

$conf['servers'][0][ "host']

"PostgreSQL’;
'localhost’;
5432;

$conf['servers'][0][ 'port"]

WIS e BRI R EE - HRERIESH 0 5 1 Bla] > d0aKF
DR IELAEHE -

$conf['servers'J[1][ 'desc']

$conf['servers']J[1][ "host']

"PostgreSQL’;
'localhost’;
5432;

$conf['servers'J[1][ 'port’]
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ARSI ST > AR > S E RS B A
http://IP fir#ik-/phpPgadmin/
TR A A& R R (E i sl ARSI & aS I T 2 A -

phpRgAdmin PIPPgAGMIN 503
P phppoadmin

B Servers o
& PostaresaL

Introduction Servers
Logged out of PostgreSQL

Server Host  Port Username Actions
PostgreSQL localhost 5432

phpPGAdmin EAVEEH T E/ T HIUT -

phpRgAdmIn PostgreSQL 9.4rc1 running on localhost 5432 - You are logged in as user ricky” saL | History | Find | Logout
R ®unrorsmin [ estaresar’s [Dpostares” Do

B senrvers =]

- [§ PostgreSQL B . ® > ¢ & &
&- (7 postgres Tables® Views Sequences Funciions Full Text Search Domains Privleges Ered
=8 Schemas Table Owner Tablespace Estimated row count Actions Comment
w- @ foo 11 postgres . 0 Browse | seeect | msert | Emoty | Ater | Drop | vacuum | Anawze | Reindex
- foo2 [[] t2  postares 0 Browss | Select | isert | Empty | Ater | Drop | vacuum | Anayze | Reindex
L nemoo [l t3  postares 0 Browse | Select | insert | Empty | Aker | Drop | Vacuum | Analyze | Reindex
- € newfoo1
= [ t4  postares 0 Ercwss‘ Select ‘ \nsen‘ Emuw‘ Ansr‘ Er:D‘ Vacuum ‘ Answzs‘ Rslm:sxl
- € public
- € ricky

Actions on multiple lines

@1 [ store
. Selectall/Unselectall —>  analyze ~

Create table | Create table like

AFEAIEEEAELAHR(E phpPgAdmin [EA(BEH T E - HoA FIAMEER T
HETEHTMHERREER - A S04 |

bR 7 LA 4EHI BRI ES B E B T RSN T EUyA T % r e eI bE s B B
T.E - ES3¥ESTE PostgreSQL 48uh AT & DL 484E -

http://www.postgresgl.org/download/products/1

LU 24 i Rl B B RS R E H H R A E R b EH T - H
R E R AT LA R DL T 484k

< Navicat
http://www.navicat.com/
<> EMS SQL Manager
http://www.sqlmanager.net/en/products/manager
<> Lightning Admin
http://lightningadmin.com/
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<> PostgreSQL Maestro

http://www.sglmaestro.com/products/postgresqgl/maestro/
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5 psql fS = AN e AR
psql d5S 15T Fy PostgreSQL F AL O INAE » BTl & B DBA JEZ HIER R

BETEAE - 1548 psal ap AT (T SQL sBAN S ARIAS -

psql THESE(H A 8¢ G B (E L n] LUFETC Shell Script {1 T - 41 createdb
B createuser F{7EA BEFIT-0L psql /Y Shell Script ©

psql {5 SHHERG S - MERHETRE - V& pasl 5L AT DA EEEEET 2 T0F

psql FABERHENT

S psql ERHEEAATE (&A1

HITTR - R A - SEREREER A psal 2B EhFE -

EARISERE R ~ (EHRE SR A S AR S B SPGDATABASE ~ SPGUSER

& psql ap SHIEIR > BURAI NEE S A psql FERTFIE 0 IR RFSET
w] g AE{r] SQL At e @l A TR T RIS | (backslash commands)iy

meta-command 55 ©

[postgres@postgres postgres]$ psql
psql (9.1rcl)
Type "help" for help.

postgres=#
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psql ERRBRTIRE :

HAFTAI A psal SEBHLIRE - T % SQL {5 S HYRGER(E A 574 - B a] MIATER
HAZHRE » ZREUS T SQL 155 FVA ¢

? HHFTA meta-command 54 K& FH
\h FIHFTA saL f5<
\h f5o4fE  -FIIHHE(E saL f5< 501

DUN Ro%1]t CREATE SEERRHA

\h CREATE
Command: CREATE AGGREGATE
Description: define a new aggregate function
Syntax:
CREATE AGGREGATE name ( input_data_type [ , ... ] ) (
SFUNC = sfunc,
STYPE = state_data_type
[ , FINALFUNC = ffunc ]
[ , INITCOND = initial condition ]
[ , SORTOP = sort_operator ]
JRECY

LfATE R

Fy T ATt N\ T EEE%E SQL AT B  THYN A st A pe Ry —E IR Y -
Al L A7y Ry LU MR G =

/ *
* ERA(THER
*/
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E%Eg.“

AN Pl RE AN A S H#E A psql gz 755 DI T 7 =0t BE T saL
sk > BITE psal 55 &IGESH "¢ | ZKER

$ psql -c "SELECT * FROM current_user;"

current_user

postgres

ERNETEITEATLL L SQUERARFIE ? Tl #l SQLE AR A 2 —HE
Filan A psal fES&IEESE T ) BIAERL :

$ psql -f scripte.sql

EWAEREA psal apSEZUAT - S AFRIEECE (B TR E SQL 5874 » Al
fiEZE/etc/psalre BEFEHI#E 2¢ H #~/-psqlre 2KEE
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HAE Aty R ik S5 0L (A RS 1R B Y B B E R 240
(AT R (o P IS | B BCE R S A0 ] 2 S B (o Y A R s

T

SR (i FHE S I A AT ST T AR & A A i B T 22
H psal TEE AEREERES - HAGUEE FEHEEN - REEs E
SIS AR 5 UE | A0fE ARSI a e s T (ERt A a1
FH A A6 P2 ifl E k(s PR BRAY 7= -

HEA psql 515 > BT meta-command 41T + 2 PostgreSQL ZHER
Mg A\ A E Y

\password
Enter new password:

Enter it again:

BT5EB A » psal BRSSPI AL SQUEREATT ¢

ALER USER foo PASSWORD 'md5fdba98970961edb29188241b9d99d890";

Hik

SRR 75 AUTER USER 1% 4S58540 T8 P G A 2 A B e 1142

[ R 52 /M ABI 8 psql dr SR s R » KR S E A TE
B E4] ~ pgAdmin3 Z{ phpPgadmin » [ RTEES 2 B ERIGES » SHIMARE
Ed A ¢ Navicat ~ EMS SQL Manager--- 255 -

PostgreSQL A B3l -~ w96 il {5 A =& s HA S8 B 26085 » 0 Ry o2 2 M mTHE e (i
FHELE 2758 T 5401 GSSAPI ~ SSPI ~ LDAP ~ RADIUS:--5555 o
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B AR

— I = (o B A R E R (R a5ty - 2 S aa A2 S TRIFUEE 2 H
B W7 2 AT R (s A A i A
< EREE RS EE (. pgpass)

RFFS S M HANAT E
< BREEREEELTE pg_hba.conf

ARG U] RE A L e MERE R -

¥l

FEAA SRR TS R R (6 < T R e (e i o B 7R O i Bt 4 S A
FIAMRSE > EHF ko] (50 A R e (w2 2 5 5 - (. pgpass) 22 £ It H Y

N B BRI H PGPASSWORD - JH RN 224 -
ORI I s B A L T ERR A T -

REOE
EIARE - ST FORHE - (LR ARG - E0S

- syntax host:port:dbname:user:password

db1:5432:store:postgres:P@ssword

FERE AR A B SR ARE A FIT MRS EE R 257 ()For
BB NGk SRR R b I E SR v S TEA - SN

dbl:*:*:postgres:P@ssword

WL REfARS S  BHTEAE IP

<> Linux 2 unix ‘EEfUNMEE RSB RHEZ Bk > ~/.pgpass
< Windows ZE{IL A PostgreSQL #iie H §F 1 fE 44 F pgpass.conf

BORHE (i a5 AR FTAE AL B AT E FR R B 8 PGPASSFILE o1 > AIRE 2%
RILL BT 4B B -

FERENT H IR A SRR TR S B UEIR > & A1 PostgresQL HI & & MK
B EREZER M AR ELR > £ 50 Windows P& Al <2 REFRA] -

$ chmod 0600 ~/.pgpass
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B Ak RO E R

5 Ky DBA E'EH % SR (el kas v =5 e 0 B e el i e R IR s e
FEATTERMEE - BB R E RS E IR ETE PostgresQL F Flinfz =
libpg #HE R FTRE IS EEEE - IR Lf? PostgreSQL S E R H 5% =K

SPGDATA -t a]{ir A {6 i 2¢ H 5%~/ .pg_service.conf » A H CE FBS AL
BIEEIRETEE PGSYSCONFDIR JE 25 & i (dl v as M pE IR B e EAR AL E - FHER
PGSERVICE #5 = H {5 FHYF{E SERVICE °

HEIL—TE A4 Ry pg_service.conf M AREHATAE

pg_service.conf
[dbservice]
host=db1l
port=5432

dbname=store

JEF% pg_service.conf KEFT{E H &% > #1T psql Iy A8 service 2KF5 € THAH
HIRR %5347

$ export PGSYSCONFDIR=/postgres

$ psql service=dbservice

EIRBAPIH ] DATE S5 @ A A RS R A FHFERTT psal B A28

export PGSERVICE=dbservice
$ psql

AT

B e (E i e i B AR S a5 E A L PostgreSQL H FimfE = libpg AERY » &
A HAE IDBC EHYIE |

Bt AR s i RS 5 EAE o] A LR — R E I EIRSR ) SR EIRAE A
B R E B IRTE A Ea EAE R LR TR fE B IRSE R =X T
i TEE » 5540 E{HEH pg_service.conf fEF R[$EHL. pgpass 1 » AILE A
B Ik 75 Py A0 > (HISF R 2 MR R |
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EriE Ak BRI R

< ARSI E S EHESCE R A S A

A P e ] R R S — R AR B L2 (55 P B IR 2 D b
i AR > N ITRE N R iisacs b B2 i AR B2 AE A ERtE %
—(E AT RE MR B R AT A B B A SE 38 B T AE » A0 E B AR R
/. "too many connections ; Rl ] RE B} (El ke as AR B B A PR A g o

< sESEREAT

pg_hba.conf rejects connection for host "192.168.10.253", user "postgres",
database "postgres", SSL off

AR LA EERE o R B (Al e as g sl Al th A — AR AR IS & TR
PEREE RS © HAES DBA SYIE LR I |

< sESEREAT

no pg_hba.conf entry for host "192.168.10.253", user "postgres", database
"postgres", SSL off

MDA EEERR & HE ik aswd s shdh/D seatis & EAREREE A 2
e DR A 245 pg_hba.conf i S Hrak ARITHTAERY -

< BEREEA psal arSET
PR (A ras FTREE S (e U740 IDBC SREERH#EHE T A -
WIS E R > B E PRI T A (A PostgreSQL A psal THAHEA
SR REAEFRIZIEER - AlERBm i A I E RN EE, -
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<>

fe i BRI (el R gs e A RLED

BB (E & BARARY S A A P2 (T AR S R E 1 il K AT
HUERHE Ef st > TEITEL TS HETZ e 2 O E

$ ps -elf|grep postgres

<>

B (A R as e 7 FeE PR AR

AR E R S - 7 A E R (R 2R TE P L — R
(single User Mode) 2 Fi & AR B

ey L o
TR ZO B (IR S5 B S B R+ T P R P TE T L telnet
Hl

telnet IP firhft %%

<>

listen_addresses

listen_addresses

<>

ot e (I 2R B . A A T P LR 4
o o 2 () SSEET 2 TEM Y » (/D E 7 PostgreSQU TR #03F
AT > G RN (R 25 A posteresal.conf 48
listen_addresses SEABRSIR 122 4 o3l 358 2 L OB — 4B -

T

'192.168.10.10";

ARERHE T
BT RS - TR U B R R B
R Al PR R DR

log_connections = on

log_disconnections = on
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CHAPTER 2
FHAGE FH SR

RENFRGATT -

A EREERA
B A TR ]
B
i-%*ﬂrﬁﬁ{ Ak as H 30
H B
J HERER
T BRI A 22 1]
st R R AL =]
&.ﬂ?jﬁﬁﬂ%
BRRER
PSR RER
T AR (e

VV VYV YV VY VY Y VY

FIE

TSN AETTT > BRAEBFALAE THRIFERIEIE | 2258 PostgresQL9 L
A TERE - [EJEG T RRHRERETE ?

LB M BRE EE AL 22 224 PostgreSQLY ML & - i EEAFT
RN AR T E R E RS SUEAE TRE =S PostgreSQL9 Eif
R 2T
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BRI

EEREBTI R > EnTR T RRITAVE A © A0t g R B
HET T AT RE PRI [ AT

EJBH

HEAE R SO T T a4

postgres=# SELECT version();

IR EEEI LA N EELT

PostgreSQL 9.0.4 on x86_64-unknown-linux-gnu, compiled by GCC gcc (GCC) 4.1.2
20080704 (Red Hat 4.1.2-46), 64-bit

BIER A

PostgreSQLY ik A%%5% » FH " Major.Minor.Maintenance | 4% °

Major Fi& T ZRRANGRES » Minor By B ALR5% > Maintenance Fy4ERERRAS
i - HETLIE PostgreSQLI HYIEM] » A Major EfiEE FHY - PostgreSQLY Y
IRAERZH Major.Minor ZRI& 73 AR ZCHY - SHERRKINRE EE & AR A E - &
EHERS R A 2% D E AL -

BE S B R A S TR A e A EA ] 2255 DU 44k
http://wiki.PostgreSQL.org/wiki/PostgreSQL_Release_Support_Policy

(B RREIR A A b e i A A SR 43 -
T PostgresQLO BHIA & 8.1 44 2010 4 11 FIf1- 375 - thitsits

BEERIF I Z 1% A 8.2 DLEA GBI A - sh#fE AL » EE A RA e —EvRg etk
SRRV T S R IR RS RE TR AL -
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LU #1H PostgreSQLY £ il A AR a1

PostgreSQL9 7.4 2010/10 2003/11
PostgreSQL9 8.0 2010/10 2005/01
PostgreSQL9 8.1 2010/11 2005/11
PostgreSQL9 8.2 2011/12 2006/12
PostgreSQL9 8.3 2013/02 2008/02
PostgreSQL9 8.4 2014/07 2009/07
PostgreSQL9 9.0 2015/09 2010/09
R 2
BT DUEE LN 5 A AR E A ERHERTE S ERHERRA -

bash# psql --versioin

psql (PostgreSQL9)

PAMA R T e A FIHY 2 &
eI as A A IR o B BAE 4 P 28 DL U7 (e -

bash# cat $PGDATA/PG_VERSION

9.0

NREEEANY

Rt BRI EE ?

EEEAENE

9.0.4

S B A SRR |

SRHEERRCAS

SRR IR IR EA A

BRI A FERYERHE R /%Z}E
RRBRGWAETT - EEREIR AP TiE L BRI A & — PR

S ALSAE R B ) vh (B bR 3% LR H I HE P 28— oI DR 2 F AE
BUAFERANER R » SR EERERRHTT -

PLEH

ok
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B TR

HEAE R ST T a4

postgres=# SELECT date_trunc('second',current_timestamp -

pg_postmaster_start_time()) as uptime;

uptime
00:40:28
BV EAE THFERIE

Postgres EXEN{& G (7 BLENRTH] -

postgres=# SELECT pg_postmaster_start_time();

pg_postmaster_start_time

2011-08-04 22:03:03.386874+08

Pt EABRAT R DUREERARR R 5 S B0 B R @ AR ] B TS B DR e S 2 T
AYRFE] -

postgres=# SELECT current_timestamp - pg_postmaster_start_time();

?column?

00:46:33.065991

FETEURME R AT LA T

postgres=# SELECT date_trunc('second',current_timestamp -
pg_postmaster_start_time()) as uptime;
uptime

00:40:28
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22555¢ PostgreSQL 1% » ERHERERAS H 858 51 E R KRR SR 55 TH
SR AT Hik

<> /opt/PostgreSQL9/9.0/

éﬂf EVRGRTANVEREIAE " BR H#% ) (PGDATA)E » E ATt AT LA
it iE LR A AR ZE ] T (tablesapce) ©

ERHE B RHE THEA A AT H ek -
<> /opt/PostgreSQL9/9.0/data

FEUERH# T EEE ﬁﬁﬁ%%ﬁ”kﬂﬁﬁﬁﬁﬁ SOERE(*.conf) » E R LEENE
THEAE > T DI R A TER % - A17E 38 initdb T EENTBRYNER H ik -

SFER[EINIEE 24 E54 - RedHat, Ubuntu K7 Debain » #5 & E4E Linux §&
ZE 2 I B A E (FHS, Filesystem Hierarchy Standard) » #0-R {5 I 75 = ED B 8555
Y
BINEREEH R4 A B CHNERBCEITAE » WS EREMELEHE(OFA,
Optlmal Flexible Architecture) 52 Oracle FY—{&Eff& » TR T EE — %
AL RE A RN E R er?ﬁH}iKi'K%@jf@ﬁ%ﬂié* SHEE (K Hﬁfﬂzﬁﬁjuﬁ)\ﬁ
HEZERERIE L RGBT URIVESR 1518 OFA FEEE R AR S
RAFEE ERHEEA AT ﬁ%ﬂ’]ﬁ%@@ﬂﬁ :

export PGHOME=/opt/PostgreSQL9/9.0
export PGPORT=5432

export PGRELEASE=9.0

export PGSERVERNAME=PGSERVER
export PGDATA=SPGHOME/data

R R
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£ 2

EiEANEREE R H %k (PGDATA) - i i E FIH IR 201 H #rAGHR—(E &
THE - S HEFEEAT

base FEFRER B % > LU NATETLHY B AR S ERERLE
RIEERFE ZRG] -

global ZERE R (catalog (RN 7 > &SRB EAREA -

pg_clog LG INERE -

pg_multixact Row-level lock RFEFRE

pg_subtrans KA GHHRRERE

pg_tblspc HPE RIS RPN B i

pg twophase  "2-phase commit"8Y,"Prepared transaction status'
pg_xlog 22 5 HEERE (Write Ahead Log- WAL)

FELL EIE e H 5 o A R T EE S R SR E R (B FR A
&t BRI HZE A e 5 > B ARHE R BT EHE Y S8 - A0 i (08 HIS Lt H ik
RHEZ R I R P A 4

0P P TR PRI AR 28382 con) R RHAR R 28 L
DRSS ST R A BIE DR H $(PGDATA) IR | € {E (4 7A

RITEH

52



B AR H

ER AT R SR GRS s A B R (ka3 H 50 - B B E &L A
I - E el Sete e B (Al leds H sEAE LA I FREROR - B M Pt isir A
Pt Tt & E R (A es H e8RS E -

DA By HSERERY N 8T |
2011-08-05 10:54:48 CST LOG: database system was shut down at 2011-08-05
10:54:35 CST
2011-08-05 10:54:48 CST LOG: autovacuum launcher started
2011-08-05 10:54:48 CST LOG: database system is ready to accept connections
2011-08-05 10:55:31 CST LOG: unexpected EOF on client connection
2011-08-05 10:55:44 CST FATAL: password authentication failed for user

"postgres"”

B EGR S Hae i

B AR s HsetE T BB A E 5 S UBCE R A FIRS L B LA nlR &
{alfkas H a8 B MR B AR LE -

> BINER E#k(PGDATA)H -
> HNHTE 2T (B3 B SRR A RETR AL
<> FEifsyslog B E L4 HES

SR AIEH syslog I &R} EEREs H s EZ gh —E DL BT H EERE - A
o] AR SR R 2 R BE S S P HEHERILE R E - NEWEE SR
RHEL, CentOS, Debian F1 Ubuntu FT{E XY EE LRI [E] > 1] Windows THEG RI[E 5T 2
E USRI
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EER S Hapts T2 1EF4R

PostgreSQL Windows
TZEMFER Bt
DEBUG 1~5 W EZET DEBUG INFORMATION
INFO TSR E INFO INFORMATION
NOTICE — et R E R NOTICE INFORMATION
WARNING ZoREE NOTICE WARRNING
ERROR —fan < RS WARNING ERROR
LOG LERmEMHENE INFO INFORMATION
FATAL Session FTEC#RAYEE ERR ERROR
PANIC &4 Crash B CRIT ERROR

EERHEE RS H S0 TR FATAL K2 PANICEFE MR IRV E RS~ S Bk
FESEAE TERSE BRI EET o] ISR AMECE A B R e 2 A&
THE R SRS S -

A EAFEA A FEE L B2 B SRR H SR ] DA EE &R EE 28
"log_min_messages | #EJEIILE H 5L DL EEERAHEITEORE » THEE Ky

warning ;5 78S F ) EAIAVRESR R RER MR oK - WBsIEE I E R EE R
PID RIfE]7&4#  log_line_prefix | K& 7E @ THZAH Fy%t 5 %t {3 timestamp » 525
%u AR ~ %p fAFE PID Ke%d KFEERELH » HATH T %t[%p]%u@%d |
RET

F %28 " og_error_verbosity | {472 I s AEBEEI AT SR SR AT EAIRRIE  TeRE
Fy'default » 555 terse AFRNIEE RIS 20 Hint & Qeruy E§E5REHE © il VERBOSE
HIJ 778 SQLSTATE HY$ERREG T 55 30 8% -

B (Al ras H EIE ATaC SRR Al AL U R BBR A IREGIRL K 7R K E 2R
A A AR B S A B A B e R R
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EEHEES

HRHE 05 ((database's system identifier) » & — (B &RIEE A R as L5 AL
‘REEA—EE—{E - LEAATEE > aJHRMED - EFEES(Clone)---F » &
FEBEREEA: Bug Bt Al DU LS5 B2 51 -

B LT A S AR EUS B R RS

pg_controldata $PGDATA |grep "system identifier"
Database system identifier: 5637199870721490939

ANE(EHSE-D KT ERIEAYE R H % > (2] AR5 E SPGDATA = H 3%
BT ERACARAUS B R B 15 -
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BRI

3 pg_controldata 4% A PostgresQL ZRIRE (NG S 4IRS - B L
B EAHERAT Al 4 1 (PGDATA) + AR RHER B T — E T A » S0 T 2ol
T L A S LT S A -

AT R R R Y2

pg_control version number: 903

Catalog version number: 201008051

Database system identifier: 5637199870721490939
Database cluster state: in production
pg_control last modified: Fri ©5 Aug 2011 10:59:49 AM CST
Latest checkpoint location: 0/15FCDES

Prior checkpoint location: 0/15F74E8

Latest checkpoint's REDO location: 0/15FCDES8

Latest checkpoint's TimelLineID: 1

Latest checkpoint's NextXID: 0/671

Latest checkpoint's NextOID: 24576

Latest checkpoint's NextMultiXactId: 1
Latest checkpoint's NextMultiOffset: o
Latest checkpoint's oldestXID: 655
Latest checkpoint's oldestXID's DB: 1
Latest checkpoint's oldestActiveXID: ©

Time of latest checkpoint: Fri ©5 Aug 2011 10:59:48 AM CST
Minimum recovery ending location: 0/0

Backup start location: 0/0

Current wal_level setting: minimal

Current max_connections setting: 100

Current max_prepared_xacts setting: ©

Current max_locks_per_xact setting: 64

Maximum data alignment: 8

Database block size: 8192

Blocks per segment of large relation: 131072

WAL block size: 8192
Bytes per WAL segment: 16777216
Maximum length of identifiers: 64
Maximum columns in an index: 32
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Maximum size of a TOAST chunk: 1996

Date/time type storage: 64-bit integers
Float4 argument passing: by value
Float8 argument passing: by value

57



B R

ERATHEA PostgreSQL Iy » — IR HEN iy A R — (& BRI T THR(F - REHE
— G {Efikes EAMEER A —([EERHERE IR 1S A0 3 SR IR R &

KHERLREZ T -
N ar AL T

bash# psql -1

HHE NERIEER I TLL NS

postgres-# \1

i P_E R = E A LIS ATE ERE -

List of databases

Name | Owner | Encoding | Collation | Ctype Access privileges

——————————— T T e ST T TP
a | postgres | UTF8 | zh_TW.utf8 | zh_TW.utfs |
postgres | postgres | UTF8 | zh_TW.utf8 | zh_TW.utfs |
template@ | postgres | UTFS8 | zh_TW.utf8 | zh_TW.utf8 | =c/postgres +

| | | | | postgres=CTc/postgres
templatel | postgres | UTFS8 | zh_TW.utf8 | zh_TW.utf8 | =c/postgres +

| | | | | postgres=CTc/postgres
(4 rows)

&N NE R R O H({% 1278 PortgreSQL 24T E % (Catalog Table) »

" pg_database ;> W E (A sQL sE A BT ERE -

postgres=# SELECT datname FROM pg_database;
datname

templatel

template®

postgres

(3 rows)
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B ST PostgreSQLY & & LRI T = {EERHE & ¢ T template0 |,
"templatel | & " postgres |- postgres | fyF B 4K ER}EE -

PR B LA T R R 5 2 2 T R -

bash# createdb my_dbname

e

postgres=# CREATE DATABASE my_dbname;

EEIDIERER - FE LEHOAEEREE R EAR Mz &R
[BE 5y " templatel | " templateO | B " templatel | 349 &I ANE RS - M{EE A=
FIFERTAFT AT ZEE A E R T templatel p sKAFEFAFAYES K - " templateO |
FEHPERMEZEE templatel | FEERHEREIFAYPIA{ER - 715" temploate0 |
I

RN FE 2 & ] 1548 Postgres Zn & &Sl (Catalog Table) R IEFS:

" pg_database | o L EIRHEE THE HYF 1% 25 (Tablespace) » F o &ERIFREE
5 EESIAEFRARZE > FELL/PBNERT 1/0 SEIAIAE » SHYMOIERHENT4R S (Encoding)
J2FEFT+(Collation) » 72 L EL 7 4% 4 s EDfHE K A syt ) B N RS IIE 188
IR IA IR Bt e -
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FIHERR
—EEREREE 2%/ D BRI AR — (&R S R REAVERLE - T r A
LUT saL B EAHIHIFTR &R

postgres=# SELECT count(*) FROM information_schema.tables
WHERE table_schema NOT IN ('information_schema', 'pg_catalog');

&R AT DU psql BY meta-command 31| HFTE &R -
(meta-command F5HYZHE A psql &8 A Ky SRR BTEAVE ETE <)

postgres=# \dt

List of relations

Schema | Name | Type | Owner
-------- L e T S
public | barcode | table | postgres
public | customer | table | postgres
public | customer_customer_id_seq | sequence | postgres
public | item | table | postgres
public | item_item_id_seq | sequence | postgres
public | orderinfo | table | postgres
public | orderinfo_orderinfo_id _seq | sequence | postgres
public | orderline | table | postgres
public | stock | table | postgres
(9 rows)
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IR S » 1 2t T LU EIEA L T E40 pgAdmin3 = phpPgadmin » 41

pgAdmin (1T

Updates Available X

There are 141 package updates available.

#0408 19 §

fle Edit Plugins View Tools Help

Object browser ] - .
Pmpemes‘stansncs Dependencies | Dependents
E @FostgreSQLQO(\ocalhost 5432) sl
= [ Databases (1) Table Owner Comment
2 (7 postares | 3 barcode postares
g @Catalogs 2 Dcustomer postgres
# OANSI(mformat\on_schema) E\tem postgres
D orderinfo postgres
# O PostgreSQL (pg_catalog)
& D orderfine postgres
Schemas (1) 1 stock postares
E @pubhc
) Domains (0)
@ FTS Configurations (0)
il FTS Dictionaries (0)
& FTS Parsers (0)
= FTS Templates (0) [»
2 Functions (0) SQL pane 5]

+ %Sequencesﬂ)
]
* Dbarcode
+ [ customer L
+ D\tem

+ [ orderinfo

# [ orderine

PostgreSQL & —tE NERE R RN — L R4 B RIRILME & | Catalog Table | »
EEARERER EH LM B4 (Schema) | pg_catalog | & > 75 —&
4% T information_schema’ » ST A DU SARAERY SQU S E A A L AP P22
AyEE
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S BRI
Bl % @ T AR A AR M TP B - T DB B
JrR A
v ERR RS EA2] -
¢ A SQUREACERZIRIA/D -

IR BT R B RHEAE 2 AT LAY 22 - RLVEE S E R H §%(PGDATA) f H+
H &k > & RS BT A M R I8 22 [ (Tablespace) » [ %A% 25 [ (Tablespace)
A REHICEAE SR M EEGEH R EAYAEE -

i AR R S T 2R 2 B LA T SQL s A K&
SELECT pg_database_size(current_database());

ZAM AL saL &4 R B H— B » MR A Fr A &R A ] DUE B LA

T sQL A
SELECT sum(pg_database_size(datname)) from pg database;

Bt (A Ras B AT E A K B PERAL N ? Nt R ERERRA
/I > #1 pg_database_size() kL el AT R H ERHEE AT (IS A ZEH] -
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AT R RERIGHZEH

I
s
H

UM LB —ZERIR A 7 SRS AT (Y22 A IR 2

BAFTET PUEB LT sQL sBAK A B — B R AT S 2]

postgres=# SELECT pg_relation_size('accounts');

pg_relation_size

(1 row)

BT PUEB LT sQL sBAK AR 7 H—EERIMIE

BRAMSZE IR | > 2EATSAYZERIAV) -

postgres=# SELECT pg_total relation_size('dept');

pg_total relation_size

(1 row)

5 F 0] DL psql A meta-command
postgres=# \dt+ dept

List of relations

Schema | Name | Type | Owner | Size | Description

-------- e s D

public | dept | table | postgres | 8192 bytes |
(1 row)

B AN R
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PostgreSQL 1 » ERIFRIEHZFZS [ relations | ZREERKAY » AV © relation | i

ERFIAVE R - WA — R BRI G HET 2 E R ARG - AR BRI

BT HYVHEZ S [ ZHE s " relation | o Long data HY{E AT SE —iREME S
"TOAST | RIILEERIGELE A TOAS Ff& K TOAST %5 -

Bl relation J&H 2 (EHERHEAMERHY - MERMER S 2 168 Qg HEL S
—fEfE - F-EfERETEVGRE  FEEU EEAERGERM.2) > 559
SEREAE AL vm K fsm RIIZ AR B Visibility Map K FreeSpaceMap ; 13 4
BRI - AR AZERERDN > & EZERRIRRRH R0

TOAST (X3 & Outsized Attribute Storage Technique - #E & ] DIEERIER
[P RMAAYE - (R PostgreSQL EFEF 2 ERHEAIE K Al {7 2 1GB »
PostgreSQL i Y 7 R KB RHEEEINET 20/ NA - RRIEI R E PR AL ]
LIf 1Byte H] 1GB -
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TR ARERER

HMEAEZ AT MBI R B RER AT ISR ZE IR/ N RS A B B2 Y
ok A—HERMRERERA - ARSI EE—IERERAN -

AILLEB LT saL sEAE AT+ A E R (Top 10) -

postgres=# SELECT table_name,
pg_relation_size(table_schema||'.'||table_name) as size

FROM information_schema.tables

WHERE table_schema NOT IN('information_schema', 'pg _catalog')
ORDER BY size DESC

LIMIT 10;

HRZ/ DI AT RERTR - DL EEE ARy ArE &R 4
(Schema)fy&RIFE » [ T ERI4H%E information_schema K7 pg_catalog 4| » &
A L T B By postgres NEFE R} o
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HRRER

12 NEE— X AaH PostgreSQL AERE HIEZ EET SQL AGTHE RIS
I

SELECT count(*) FROM table;
BITLE sQL s AR R g nE—REEWT ¢

postgres=# SELECT count(*) FROM orders;

count

Count(*) Ry Btk i & IR i (Sequential Scan)Z iR ERIRE 51 > FMTRE
P —(EAFHEZ R E R E(EE S - ST —(E SRR MR BRI
AL FA Rl —{EhErE_ERA R - Tk s R s TR A E R -

B Nl AN B REREE s N T AT " count | 3874 - RILA
L EREE A g e ¥ [ Count | AETTRE(L > {H PostgreSQL MHZ A $H ¥
TR E(L » 3520 A 2 B PostgreSQL B ZE B[R S 1T 46 0 > (HMFIAI Rl A
FE S b M AT He R L - BYRELIL » Count pRESIEIFE N FAYRESS E #E T - (B{H T
Count FEATRHEANAR 2 WHERE 5B E/9 A EFRNY o AL PostgreSQL [HIFRIEEEAR
HETRER

FBEFHRE PostgreSQL 2 —{EIEHE 1FHY4FEE MVCC(Multi-Version
Concurrency Control) » MVCC 0381 T Insert, Update, Delete i [B]HFH#{T Count

n A M R DAL BRI — (-

{BEE FMhTT saL &R A T AR R E) - MVCC GactkZ BRR T E—
FISEE) - DA RIS LR E) | (PR A BRI T saL B HIRZE
BIEREAHE 2 XA © Count 5EIA S 15 B I BRI —(EHF B EHE -
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PR TR RS

1
7
A

H—(EIEE RIVERRN S > KM TEEIEEIIEER Count SEAAGET
RREE HEGEERPNHE - B EEHEEE gL EREEgitsE
%/ DHIREE] > RIS IS RE RS -

A58 PostgreSQL {8 22 (Optimizer) LS {—IE &Rl 4R » 3E)
W

SELECT (CASE WHEN reltuples > © THEN
pg_relation_size('emp')/(8192*relpages/reltuples)
ELSE ©

END)::bigint AS estimated_row_count

FROM pg_class

WHERE oid = 'emp'::regclass;

#Ei stk 7P DRSS RR RS A I L INERER KIS
PAE (RS -
RS R R BB

£ Z AL 4874 pg_relation_size()er# - & 7] DUKSHERVET A ek &R A
ZEfH]

B AT T vacuum ERIRIF - FELEE LR pg_class REFERIFRNA -
) il R BRI FTE ERHE B (relpages) ke ZE % (reltuples) © 3726 AGE R T]
DU pgclass F1HY relpages {EAREFE AR - HADG E BT vacuum KSR
ZHE IR pe_class HHHY{E AT R %Zéﬁ pg_stat_user_tables [EfFE & HIE
BB - B e & RHERRE R T2k

PostgreSQL {&{L:a& (Optimizer){f F R & B (relpages) K & (reltuples) 3G T
F—EESAI A I ERR B -
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(st B — R BRSBTS i Y » R Ml L N A Gl 4
BRRAEEE

Row Estimate = Number of Data Blocks * Rows per Block

WEH - RENEREE X 5 (HERATEE -

BRI PotgreSQL {B{L 23 (Optimizer)ZRE1EL reltuples &% relpages 1% F R &g
L F PostgreSQL HYZRLAE » L7 =GR ERI FREH E—(ERFHV 7% -
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TRV FIRIRME

R fr#i?tljl:{l%*%#%‘ﬁ@?l‘ﬁﬁ%%%f% ARHEFAMTT T s AR KRR (A
AR THREEEN(E - DU R

DU e B S M 1 A B =2 )RR RA (% AR ERERAR ¢
CREATE TABLE orders( orderid integer PRIMARY KEY);

CREATE TABLE orderlines(
orderid integer
, lineid smallint

,PRIMARY KEY (orderid, lineid)
)

SHAER NI TR B R A 275 SE B R AT

postgres=# ALTER TABLE orderlines ADD FOREIGN KEY (orderid)
REFERENCES orders(orderid);

B MslEMPRZE L SR DL NS

postgres=# DROP TABLE orders;
Phan:  fAMBR ERIR orders » REHHMPIAKEIRE
DETAIL: [Ef| orderlines_orderid fkey ({ff &flF orderlines) {R{FER &BRF=

orders

HINT: f{#F DROP ... CASCADE &I {FZYiE -

FrALER | B HZ IR (Hint) A & RS MIERATA B2 T orders | AHEH
BRAVERIR o {RATRESEES | Drop...CASCADE | B A SEHAEVANI RIS IV AR &
K2 T orders | MBHIRAVERIR - (ERILHERATABERZR " orders ; FHEARRHY
BRI IR B B TR EUE R T —(E —(EMPR B &L orders |
MHEIRVERER -
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FATATLUZE LT psql meta-command SREEREA N ERIEFTA RHIETHR
(Constraints) DL k2 B = A BE s

postgres=# \d+ orders

Table "postgres.orders"

Column | Type | Modifiers | Storage | Description
--------- T T T T T T T T E
orderid | integer | not null | plain

Indexes:

"orders_pkey" PRIMARY KEY, btree (orderid)
Referenced by:

TABLE "orderlines" CONSTRAINT "orderlines_orderid_fkey" FOREIGN KEY
(orderid) REFERENCES orders(orderid)
Has OIDs: no

M T LUEE LT sQL sEZARE R -
SELECT * FROM pg_constraint

WHERE confrelid='orders'::regclass;

ASEHTE RN E RS R DL AR -

B ILHTS N (Foreign Key) » RIEAE pg_constraint 2 & &R FAIALL
PRANEYT > PRI HAFT A LU 8 P B R B EL B R A A Y BRI  o S AH B
BreyERER
WHERE confrelid = 'orders'::regclass;

4BV AL - T AR LR EL relname2relid(JHIFTE -

(EGiE2ANEEE PN

DROP TABLE orders;

70



CHAPTER 3

R
oYX A= = /P15
REANERLGT ¢

ZEH{ RTFM(Reading the Fine Manual)
FA BT &R

S E B ERESEHE

FIH R FERE2E

S FFTHR B R 28
FABREESEE

R E BRHER 2o R R

7)1 PostgreSQL #ESMEZH
B} A

YVV VYV YV VYV VYV

W WY

=

AR EAATELE PostgresSQL S 8HE -

NPIRF TSR P DA 20 B A7 2 R B T AT oy R D gl ] LASE
PRI TAE - MEAFITE G AR -

i AR ER L Y BRI E S Bk & AR IR AREE - A bAUE | fE—2EiF
[EBRE S A S & Ry R ACE I 5 1] - TN 2 A e A B AR S E 2
wheo. oL (PR 55 2 &

FEET 251 > AERE A S TR © (B 2R iE i e [H R P A (B Al
EAHEHINEE - RS M ERRK T e E B A ERE -
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A HTE e

MREGTEREE — S AP o AR EE O llt i

RE—ERERIIE > BEREELESR - AR NG BB %i’ﬁ

H o

B SHEEREREARRRE KRN

Lo - A FRCE R
sl R I AT Ry

W FEEZ/DR G R
ARG EE -

B SRR SEELEER
AR AR

W ERIEGRDS - SR
FHIZE R -

W R A R E fR AR ERE

B EUEZEMENENEAS

B &E pg_hba.conf 3 ERE
HEREARE TS Py S DUR A al i 2
BIFARE] © 5 EUFLL A MR K

B checkpoint_timeout

W OREIE O SOHEE R
= A FHPEAR & -

B BEEREERT

HEIIH
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L o o S ([ B pR AR BB e BRI ] EL NS - C R B R SRS

KATALSOE - BA—Fta 2 M E Ly - FREFUUSEROE - BB LA E T

FEILITAE R ] _EARE KRB (F R (Downtime) © 2RI IL5C BRHE 2:881%
ZEEtE—EERATERE -

AR ETERHE & TR NS FER B R AT RELE LB A AL S5 -
fEK%ﬁ%M&%ﬂﬁ e WEERE S TS NN GIE -3 i ol e Eh, i M

FTRET A8 PR BT ] 7 B IR KHERE R EE = - ek B Ll — SR IR &
T’T%{E‘QE’J otz H P A KB At — ORI > AN 7 iR s =k BN
FILL
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BrEERESESBEERER

I E R as 2 BEs e [ 7] 70 Ry & o (Session) P& K 2X 5

(Transaction) [EES :

< GiH(Session) [EEL

PUT Rt 2% work_mem i E A &5 (Session) FEEL
SET work _mem = '10MB';

EEMSBENGH (Session) [FEENE » HSBEGRHEESEEETLLT
SQL sEABEAEAE S -

RESET work_mem;

RESET ALL;
< A 5(Transaction) PEES -
DA SET LOCAL 17T » t 4 BB E S HEE L B IR ERL » EEFAC S
IS R 2 8B & [0 2 F A& B R gs 2 BUR AR EE ¢

BEGIN;

SET LOCAL work_mem = '10MB';
COMMIT;

Surriafr -

DU Foigi a4t & & S BUER &3 (Session) PR ERELXE B (Transaction) & 1Y
R
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& %k (Session)fEEL

FEEH 28 work_mem 52 E(E £y 10MB 1% » B HETE R pg_settings ]
T -
SET work mem = '10MB';
postgres=# SELECT name, setting, reset_val, source FROM pg settings WHERE

source = 'session';

name | setting | reset_val | source
---------- T L T
work_mem | 10240 | 1024 | session

EELERASH > YL Eras (Session)[BEE S %éi work_mem £y 10MB.»" H it
%Q%Z?E 2% 1MB ; BEEZ RS work_mem » K EBIH BATHRE

postgres=# RESET work_mem;

FHREMNL source H{E " session | H 4 /% | default | :

postgres=# SELECT name, setting, reset_val, source FROM pg settings where
name ='work_mem';

name | setting | reset_val | source
---------- e

work_mem | 1024 | 1024 | default
< A 5 (Transaction) P&EES -

il 114545 5 (Transaction) F&EREAE A S HAR A0 > FTLARIRAERS 5
(Transaction) [HEITERS# - RIS 8ONG4

postgres=# SET LOCAL work_mem = '10MB';

postgres=# SELECT name, setting, reset_val, source
FROM pg_settings
WHERE name ='work_mem';

name | setting | reset_val | source

------ e E LT EEE
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BEAMER 5 (Tranctaion )P B E I 280 5L AT LAGEI 2% work_mem EEEH

postgres=#

BEGIN;
SET LOCAL work mem = '10MB';
SELECT name, setting, reset_val, source
FROM pg_settings

WHERE name ='work mem’;

COMMIT;
name | setting | reset_val | source
---------- T T A
work_mem | 10240 | 1024 | session

— &I = BRE RSB 0 BT & E ek - A BERFE TR
pg_settings FAYMRL source ZEH > Bl & - T environment variable | ~ ' override |
"client | ~ " configuration file |~ " default | & " session | >z {5 FH Y15 L k2 ]
Pt/ 4BHY &g (Session)F B ELZE ) (Tranctaion) [ B » & 2R TEAME 2 8E@)
TERILUE R (I ae 2 Bt postgresql.conf TG EE R F - RNSECRIITEE
ToHEE fRI Hk B 2 8RS R UE 7 Wit/s DA RHEL(FIH 25 THEe S BUEE | BHEE AN AE
AEELREA T AE, > I PFRFREE | #F R ERERe -
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B2 EROEE

DBA HETT—EL T M s S E BRI 7R A B R Rk 25 2 BEE
1B~ BUREIEEE ARG L N RT3 BRG] IR & S R e (] R es S BEOE
fH -

F—(EE R T AR B E R (] Ras SRS postgresql.conf 15411 > 24
AR E R A A e s A SR ks e BETA S HERSZEE
TEHER (e e e e R B R REAE R H) > Bl DR B T A e B 1 B
falfkes sty - LRSS R T A M e R

HITLUT saL sEAEERE IR 2 EBECEE - BN ERR
AHEERG B |

postgres=# SHOW ALL;

EEEERAIZE > AEHZSEEOEE

postgres=# SHOW work_men;

work_mem

FrDL_ BTN 2 PostgreSQL FE it A4 E 5% pg_settings J7{F DBA £ &) »
B S 4E meta-command Rl LR - FEE A S E work_mem 5 ELE ¢

postgres=# \x
postgres=# SELECT * FROM pg_settings WHERE name = 'work_mem';
=[ RECORD  J==== === e mm e e oo e o e e oo e e e e e

name | work_mem

setting | 1024

unit | kB

category | Resource Usage / Memory

short_desc | Sets the maximum memory to be used for query workspaces.
extra_desc | This much memory can be used by each internal sort operation
and hash table before switching to temporary disk files.

context | user

vartype | integer
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source |
min_val |
max_val |
enumvals |
boot val |
reset val |
sourcefile |

sourceline |

default
64
2147483647

1024
1024
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I E R SR Rk 2 B E

& BRI AR e R AR EERE AR S ESEE S B CHITH
axfH - A H & TR N E B B fE EF R ENRWH EUE R E ARG S BTHR
1B AT Z AN A AL S E IR MESIE ? BTTLAT saL sBA R LIVIHIFTA
EESER AT ERIE R e S8

postgres=# SELECT name, source, setting

FROM pg_settings

WHERE source != 'default'

AND source != 'override'

ORDER by 2, 1;

name | source setting
_____________________________ o o e e e e e
application_name | client | psql
client_encoding | client | UTF8
DateStyle | configuration file | ISO, MDY
default_text_search_config | configuration file | pg_catalog.english
lc_messages | configuration file | en_US.UTF-8
lc_monetary | configuration file | en_US.UTF-8
lc_numeric | configuration file | en_US.UTF-8
lc_time | configuration file | en_US.UTF-8
log_autovacuum_min_duration | configuration file | @
log duration | configuration file | on
log line_prefix | configuration file | %t[%p]%u@%d
log statement | configuration file | ddl
max_connections | configuration file | 100
max_prepared_transactions | configuration file | 10
shared_buffers | configuration file | 4096
log_timezone | environment variable | ROC
max_stack_depth | environment variable | 2048
TimeZone | environment variable | ROC

79



ERHE S EE £ IAE PostgreSQL IS B EE S FTA SR M] BB H
FEAEETE » 44 By postgresql.conf ©

T W8 E ERE 73 A1 By pg_hba.conf z pg_ident.conf o =BG #HH4R k27 4
Mo UM R R4l -

73 postgresql.conf ZEETA 1] UG B RHERE A S 8UE - A2 8E
RCE SE R AR EDRHEE B RT& JTREZEAY 40l shared _buffers » & 2 B EE L S PHY
SUIEAS -

55— Lo 28 {E Rl o] DAE EDRHEE 2 1 7[RI B AR AR T RS2 E 4 P 22 &
HVE RS 8% » ST "reload | 553 PostgreSQL EHTH A S #E
postgresql.conf B[IA] - 4ILL 54 ¢

pg_ctl -D data reload

postgresql.conf J&— (&S 5 A EHREE B TR B0 > KREMn & RHE
SHOEFRRET - WA S 2 B E TR e A = AT -

AR/ EERNES EHE T3 E B — 28 =20 Al R A 5 —(ERE
EA AR « BTN » ERRESEEREREDRELR - R s RN
IS EERIA -

B 7725 e Y L — (s EAE I R M P R I 2 8E B i E
EENS ZEHTS -

deam S FHUIMIE J70% > s R AT SRR s EARE AT e T (D - IR L E B
SR 5 A B IR A 2546 22458 (Version control system)#[l SVN -

B EE S HHE postgresql.conf 77 FBIFAUSRNERE > ST postgresgl.conf 7%
EHNIE - BEBH BN M b A S S EERE -
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RIS E RS

PostgresQL %1% 4 R RIHY( A S BELE E R S «
T

SHETERIE " newdb | EEIEME -

postgres=# ALTER DATABASE newdb SET work_mem=1024;
ALTER DATABASE

SRR © LU -
ALTER ROLE foo SET work_mem = 1024;

ST E B T AR EE A
ALTER ROLE foo IN DATABASE newdb SET work_mem = 1024;

TELEE BN A RIE H CE RIS BUE Rl 2 BEREN 0 Ry P (E > EH AT B
#E CHRREREE CBHNER EREH -
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BERHESCEE T ERELL T 24 ek

< &flEE (Database)
(& F & (PostgreSQL f# & Role)
> BRESEHERAE

<>

FRIRGRE TR e I TR B - Rt R R (A
2 :

& AR newdb I HIRRIRTEH S B
& A oo, MBS (newdb BR5]) - (FH HE S BUEA
& A oo MBEERIA Tnewdb ) I - RORERAS & 1 I G

ELAIRSENE | S BT SET e BAIES W E EAEER
JRERES BEOR |
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SR AR

IS PostgreSQL J&—f{E S EHYERHE EEE 2 Gt IR - F TR
PostgreSQL ] IEAZEf Tl S EREs B &R - B /R 90 H A g e R &k
BB B A MR LU R R 2 S B L A S = B0 RE

FERIEZ AT > BAMIRRERIE LA N 8

< (ElkEFTA RCIEAGE 5% PostgresQL (]
< PostgreSQL &I (Al A

AT

BERHERRY 32MB - sLIEZ R I E I S aC fE G (shared _buffers) 2 754
RE » B A IR AR R E B (ERE AR E] RE IS Rl F 56 24 tac IR Ae V)
#(swap) > fIlLE Linux 288 | HE3E SR IRAG AR SE Sl (6 A (FSE S &R 8
MERVEREI L ZECERe B TR » S S siEs 1/0 JHEMIEHCHRE RS » &1
SE BRI RO IR A E OR ST R )T A — 2 — e i - Mk ORaZak
TEAE A 22 B A s -

s M AR T Windows {ESEZER B > B — P IETE A5
L2E T SHMMAX | - A REIER 5 E BRI AL R0 IR S -

i Linux/Mac OS/FreeBDS 1EZ£ 475 T AT 0] B #451E/etc/sysctl.conf 5% EXE
S A% sysctl -w 3B TE REAZ O S8 -

<> Linux: kernel.shmmax=value
<> Mac 0S: kern.sysv.shmmax=value

<> FreeBSD: kern.ipc.shmmax=value

FEZOTE Linux 2475 1 > FEEEAE 2E/ete/sysctl.conf SEHIELTT -

kernel.shmmax=value

shmmax 5 EZ T B4 ERHE L Z 0 BIR & B B K E IS EC B RS » shmmax
2 E (B ERZ AR E e AR —(E &R EL Z a0 R e e e it e & A 2 DA
B S B A T i R B A
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FEINSEH effective_cache_size FN FHAIE L » BINEIKSEE » B E—(E
REENSE -

(B IR IEAE BB — 5 AT RUEERTE R » JIERS wal_buffers 28E0E
W= AE -

R IEAE B — (A ST Rl B H g #k A KBIERIENERE - RIER
checkpoint_segments 8 Z5 EIR = HIE -

BT IEREREE A KEREEEHEKR - HIERF work_mem 285
I (E -

PJ5C autovacuum S EERFERIRL » KéfﬁF{Tﬁ{Eﬁ?B’ﬁEEHHZJ—EE% P (HEH
REHN N LEN » BFFEREELTH ¥ % autovacuum Y/

AR ZZ R AR IR E N - A2 B LUk
»  http://pgfoundry.org/projects/pgtune/

TEHAEEE fsync 2 THEAE - EE KR &R EE TR BRI SE 81

TG E S RNRE (FRATI OS2 H A 25 LU N

http://www.postgresql.org/docs/current/static/kernel-resources.htm
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171 PostgreSQL ZEYMELH

PostgreSQL #%5 | DL AL E THITIEEIE /R MEIE | 71 1980 FH4ATHAENE 7T
MEERELEK By PostgreSQL A% iy HAZE » HEFHLE PostgreSQL9.0 ELASH FF 1541
HE A PostgreSQL HYRZ[hH o

U7 RS MBS 7

<> #EYNIAE(Functions)

< BSNERPEAY (Datatypes)
< #HYNEET(Operators)
< FHHMEG [(Indexes)

BRI LB MR

Bt BE-EEE R

ERIE | RIS E BRI 3 Z8E5¢ PostgresQl iR —EE T H RE P
Uit ZUHD A e TR (H 225 B E 3RS NI RE © T2 B AR 2RV /2 e iR LE R
ALIREAN SQL 5BV ~ e BARITHAE » HEMF S HAPIRE K A S R A e 5 -

<> Contrib—PostgreSQL L E AR S FFZ IEEER B TSR Ise 20U
BRI EHSE  WHEEINIREREAHZEE LT EE AL H ik T RIE]
» http://www.postgresql.org/docs/9.0/static/contrib.html

% pgFoundry— 15 HIZAkEH ] PostaresQL RS BHRATH T AI4ES - HR4%
—ELRRSNTY PostgreSQL HE4HEL T B, » i#1[] SourceForget.net —£§
> http://pgFoundry.org/

> BILEZE — KRAIEZEA PostGIS » F2{HE5R KAEHE PostgresQL fH4H
» http://www.postgis.org/

EFAME#E OneClick 2225 PostgreSQL I » — i fHAHE 224 HATAI TR & i —
TF2es > Br T RILIR IO AEARS N E » 4l Oracle FHETREAH

http://www.postgres.cz/index.php/Oracle_functionality
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LB FE S DU hE M > P DAan S =TT rpm 2785 -
http://pgfoundry.org/frs/?group id=1000113&release id=1856

FEHREEARTE T 3T 2 DIRe A st RaH I EE A se SRRV ETEe 72 DL 2= th k(M
LR TE R LT - MR T BB BRI > A B2 DU T e
YR

LA T REE DL N T H R

< ALY EREY):
< BARHENRR e FUBE A

AP SRR IR Ll RS - DU #8255 AutoExplain
RBCER G AN BRI R 8 e U

< EEILREE

TE Fe LB RHEYI & P i & A 038 A =
<~ shared_preload_libraries = 'Slibdir/modlib'
L ERHEYI:
psql -d dbname -f SHAREDIR/contrib/module.sql
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http://pgfoundry.org/frs/?group_id=1000113&release_id=1856

AT

PostgreSQL 1] DL T 7 Tk ABNRE =

> HPFERIERE load f55 AU |

postgres=# load '/opt/PostgreSQL/9.0/1ib/utl_file.so’;
LOAD

> NERESBREERSE shared_preload_libraries | & & EEFH AL

SNV
> EBEEORIRER S local_preload_libraries., (SRS E I I
AR -

ALTER ROLE rolename SET local preload_libraries = value

PostgreSQL 2 INREMIPIIF & 25l - (8 el e i sl B B R (E ik o
RES B G IR ] T G S SR B R A S A
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ERER R

BB RERMFE AT ACOK AL HY T - & 24 PostgreSQL 174 ¥ HhakaET -

{EfiE PostgreSQL /ZHEfTHET TN B AN NB B B ILAEREHE(E ks » 1 )R
IR REBOIIE R THIE > A LAZ=5 1 DU AR D & TRORAE -

PostgreSQL & —{El{Alikas AR AV BRI - QSR A (T{al & P 2 BoR EE
PostgreSQL M S &R AENEHY - & T ifmlllkasa /A DAVEE > a2 DIT
REEERHESEITE postgresql.conf

<~ autovacuum = off
<> wal_writer_delay = 10000

<> bgwriter_delay = 10000

BEEEN I EES AT A (A T S e mfE bRy > B G AR B 7K Postgresal
) o Bz Ees H R RIEITSkIRRE AT R % S OE (H -

T

% PostgresQL [ & & & RHEFRUR > G —LTIEF g —ERFEEFD
{EFR T LA ST e HH 0 Pl A P2 SRR R A A A8

Writer (X f# /% Background writer)

WAL writer(FJji HEEREE A)

Archiver( G £1F HeEE B I A & E 4)

WAL receiver Process({t FH & fHE R B Streaming replication A & ZE4E)

Autovacuum process

e

Backgruond writer U{THEFTHERF 200 ZFD(ms)Bh{T—2 F AME FIEE 10
Fh(s) » HEEREHEEREE AN » R AE bgwriter_Iru_maxpages = 0 B¥ background
writer B{TIZ 7 & o] AHE A -

WAL writer S 7127 TEZES 200 ZF(ms) BT —2 » A E—BE A3 E 10
Fo(s) - I TIE P A U= FEY MR BRI A ET R ASE - QT
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FFEHE - BASASERAIGFRGHTIIRE -

Archiver SITTREFEE 15 R0 ()T — A &S 15 A S8 B 1F H 3SR (WAL
B EHITIEFEERARY /0 JEE) » HEIFIFEAE B2 HURECE -

WAL receiver ({THZEERFE 100 ZFD(ms) i A 2zl & it E RE B RHE R A2
WNHGHFWENT A H ZahEk AT g 2IRH SRS - EER A

Autovacuum TEESEF 60 FP(s)ET—2X » 0] FE1E 2% autovacuum_naptime 3R
B EFEEEE - #5H autovacuum = off A] & Autovacuum {5 .+

REELLT > PR R(E BRI E RS Streaming replication » FIl{a]fzas e AE By
100 Z R (ms)E(E—I 5 AR ERHEAE S Streaming replication HIl [ &
FHEE R AR 10 F0(s)ZEE—2 > (A2 TEE(ESE 200 ZF0(ms) & (F—2C -
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CHAPTER 4
fel i a2

RENFRGATT -

FENREhE R

LR B R

LR E R

EERCIEI Nl i

B B RE e

Y InE R O

PR A — (s A &

PR o

TRIE

{5 FH 2 EE R 4 22

SEEEHER N BRI

B — T E T R R E (El s
HPE

YVV V VYV VY VYV YV VY

FIE

PostgreSQL &M N TAZ P T4HEY » £ BITIZFFIE /5 " postmaster ;> ERI
B &R e e TR Y - BARPAERHER R RS e TRR e -

TR T postmaster | (T EF?‘F_% (& BE RS (port) I REZ 25 P iR - 1T
W — FHE T EEREER SR - ERAILHZ TR - e —
"postmaster | &7 4 —{lEHI1E— E’J%ﬁﬁfﬁ

ERAMRENERHER - &5 m— &R 8% % H kB E T 2 E A%
L BRTFH$% " tablespace ; 41 0 3% F HEr & H4E £ &R H S LUMIER ; &
(& &} Ak e R REHEA — (B0 H 8% > &R H $ke HEE R g E TR R B
‘H{¥(Instance) -

Ry TN ERHE R T8 - T ARE (B R H 8% WA BeRE)
SCRHPAE R - B A a] DLEE S EE &R - (B B 2 AE s T RE P P R Y
FF - BRILZSMEL AT DL AR » a2 BT A PR (E R e e EAE -
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PostgreSQL FHEx s fitE By 5432 » 5% BLREE 232 Internet Assigned Numbers
Authority(IANA) » Fff DIVEZE Z 90 r o 5% B eI DUFR fH PostgreSQL B EEAR % -
{B{EA 1k — &R EE (A st & B 9 (Instance) £ il 2 1Y 7 U2 fEH T~ —(E
NE A BEE R 5433 -

TE_F A PAREE e (] A e il R BRI B {51 (EAE PostgreSQL HH H B £y
EitE R 52 (Cluster)  (HEA R S (E %450 H— AT T S 4saHa -
DUy 2 2 f4S B % — (B &R R R R F ik es - REE RSB — FE—EER
FEIfE °
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FEREEE

—fRIM = PostgreSQL E1E(F 3% £ 4BHENR H BIRLEN & 2Ath il DUBE IR T-3hiEe
FARETE R - R BT ATRe A R Ce = WA T-EhRHPA SR -

BRI

B VE TR TR ke eSS ) BYER] T ERES ) RV R BRI R
s SOEITAVE TR > 1M T ARES L B H{EE A ER ALY - ERiERERS A
Ak ] PUETTAEA FIRVIESE R85 B A ERITESE 248 K distribution &
TR AR5 B

ﬁ]/gj

AR RS E - ATAER L NS KEE &k E

pg_ctl -D $PGDATA start

EARREERS eI B R E A A ERY G
RedHat / Fedora service postgresql9 start

Windows net 'start postgres

/¥ Ubuntu 5§ Debian 1 > HII#FEIZE A pg_cticluster T E. > & #5% T H[ERFEL
B2 (E B E RIS # T [ TEF2% -
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Ze A RS

HATAT LUE BT T LA N5 S DR B R (e ds -

pg_ctl -D $PGDATA -m fast stop

(B EE BT ER B PR N = AR PA AR RIZE TR E 2 8-m fast » [RH BARATE
e TR FTA R B SRR - Bt — R

Py 72

B PR R PAE RHEE R - BiTA [ & 5 B = 1k (Transactions abort)lf7 78
AR > 22 FTEERY [ clean shutdown | SRR E AR 231 = W I EyRE&% 1 ERZ T
TR o SRR

PostgreSQL #t R H B RHE 48—k > FEREPA &R E A as AiZa i
checkpoint i BAPHEDRIE » (b7 RESEE IR TR ZREE) »

75—k PostgreSQL F1H. &R EEVHE4 Oracle, DB2 F1 MSSQL Server N [E][HY
7 A Al (Transaction rollback) M PR 2R » AT H & & RS (5 FH 25 {85
HEAFAERHE GRS - Alg S — RS E2 B A TTRERIP - B2 — R [E—
®E o {HIE AR PostgreSQL YfEIEEAR 22 -

J* Debian B¢ Ubuntu & —{ER[E]1YH5 5 2 8- force » E L E S I fast 5=
BEIEA - A0 immediate HERAR » B ik AP A REEA R ELFEIFR
" postmaster | E{TFER °
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E S Ra Tt e

WREF LR TR IR EE LI TS > (5 immediate S ERAR -

pg_ctl -D $PGDATA -m fast stop

T

EHAIER immediate HEEREEAE LR EIAR 25 » P A (58 VA RIS 1F
A R ELR > (HiE A2 T clean shutdown | 5 immediate shutdown Gt &R E 24
crash » FIREHSHERERELE » HU7E BRI TR B R (recover) » 7 L EDRHIIEALEE
i crash 12 7R EHETT recovery F2FF A RE P BARL ©

EE | 1) Oracle DBA [ff= ° PostgreSQL HY immediate FE=0EL411[E] Oracle
shutdown abort » iE F[-E AR [E]HYIE |
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B ASEERERCEE

PostgreSQL 7 L3 E A H AEZ i reload K& RHEE Rk eR 5 ERG B HTHLA
RPTTIEBL T2 — AR 2o R AR 22 SR A,
pg_ctl -D $PGDATA reload

service postgresql reload

ML AT DR ATy B &R R Y [F] i B A B R EIk as e EE » TR
superuser AYREFRIZ |
postgres=# SELECT pg_reload_conf();

pg_reload_conf

BT sQL sBAM T A EHTHk A B R Ak S5 20E s 2 R R E] 5
RIGII—ERHIREPR IR - SEZ B A S A GRS  HAREAEE A EW)
SRS HEY - (EAEZE FHE B SRR G B A E AR E R -

AT ESF

Fo T BT A BRI AR esa e - (FSE RS E {HIX SIGHUP (S5745
postmaster > & postmaster FE FI1& (F & B ¥ 8 A\ B RHE E iR e s EfE

BELMERFE Tpg_settings | FIEF|—(E4k " context | AN 47TH -
75 e s AT T DA Bl LH R S S DR R B B& A AR 30T OB R 28]
DL T sighup | BHEGHEE AR -

PR sQL 5874 AT & H AT B RREL A By 28
SELECT name, setting,unit, (source = 'default') as is_default
FROM pg_settings
WHERE context = 'sighup'
AND setting != '0';
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BORE R

BT R R S U — A R TR AR TR
R R R — (B AT T - BRI A
7 -

AT L NS SR EERE R

pg_ctl -D $PGDATA restart -m fast

BRI = PR AR S - il SRR R E - S8 L
NS 2 LA EREE EAVHEIRE VR (B BRI R BICH B TR e
EAEEIE | BRI A AT PR SRR R B EE A

G4 TEVERBIRTEIIE - TR ] smart 2t > SHIEIRS € S
PSR AL A TP AL © th 7R B0 i immediate L3 » BAA SR bOEATHF
L R RAARA » E G IR crash - T80 T A BRI AR A
B RIS -

IEAE L TR AV E R E Rk 25 2 EUE LU R D& BE (Dirty) »
PostgreSQL i H T B RHERHE —Fk » FEERHE BB AT TR 21T checkpoint »
WA A RE DR BRI R E R

R E R EFTT checkpoint > RIFEREEAE HEFT{E B IR RS bL L B
alisgh T shutdown TREVEFZ » (R EFTA dirty BY shared_buffers 245 A A -
PUT sE [ HERHERY superuser IRFFE{ TR -

psql -c "checkpoint"

N EEFRES BN E MR R R E kas ik B RS BisHE (A ikas bR
AR HOEZ: - I BRI R g 2R - FE T — BRI ER A et EH
PREVERAGEIREARA - A Re AR IRARE - AR PREGEC IR AR e ROCHYES > ATAE
HEE AN LA EARE - fE—(E KRB th R A R Z AN LT B -

psql -c "SELECT pg_cache_save('mycache');
pg_ctl -D SPGDATA -m immediate restart;
pg_ctl-c "SELECT pg_cache_warm('mycache’);
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1 #fﬁfk%’if%ﬁjﬁ? FTHE A B A SR O (A AR > MRS TR S v
REE A BIREEAEE - A ALL T2 28T mT REME

< BRI (Connection pools)

< BAPAEREERES - AERILITE -

< R BRI EERIRF R 0 0 FEERHE newdb MEUARE LR -
faodn

ALTER DATABASE newdb CONNECTION LIMIT O;

I 75 2 A PR % (# F & (Normal user) » #B4R{# FE & (Superuser)—#5% 1]

< REHRHRRE R AR IR B Ry 0 SRS (B B S YR R

ALTER USER foo CONNECTION LIMIT O;

I = RIR S — A R (Normal user) - 84k {37 H % (Superuser)—
AT LLUEAR

&2 HBA(Host-based authentication)fE 2K &5 (- ¥4y > (HEEEHE AT
TERE

B ERE pg_hba.conf 41T -

# TYPE DATABASE USER CIDR-ADDRESS METHOD
local all postgres md5
local all all reject
host all all 0.0.0.0/0 reject

R By 7R AR (R A B AR ST A R A AR B T
TAE > BMES —TTIIARE S (E HIE (Superuser) FE[R - Eﬁﬁ%%@%éﬁﬁ
# A HBA BTRT 4% -
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MR — AR RN

BT ERR RS R ISR - [FE R n
CESTIAR

HATLL MRS RV ATZRGETK

postgres=# ALTER ROLE foo CONNECTION LIMIT 1;
ALTER ROLE

AR A LIRS E sl B R E R & IR DL T #E 3RS

FATAL: too many connections for role "foo"

[ﬁﬁﬁuh@ 1o 1 ACHERR R i - J
R E TR O FEE A A SR B OB RS 2

max_connections % 0 » FIEAE RN » G pRIREIFRA LB A (B
EFEEE R 0 > HBYR{H P (superuser) (TRTLAML YR -

AHTHE

{50 FH A A R PR A L T e AR I A SR A (5 FH 3 RSB B4 (o B A T PR AR
FIRTRESARIRZIR - FrIEZIRIEAE S HEEREA -

SLBAT O > BEZRTIRBIRE A E " foo ) [ENGF HAEA —(EE#LR - (HIEBEH
AR pgostat_activity » A1 (EEE T foo o B R AERITIRAAT - 3%
MRIFEEEEA -
postgres=# SELECT rolconnlimit FROM pg roles WHERE rolname = 'foo';

rolconnlimit

postgres=# SELECT COUNT(*) FROM pg_stat_activity WHERE usename = 'foo';

count
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FER RN T Ry 7 AL R P & P B > (A DR B R Bl (5 FH & ]
BB

PostgreSQL fi& Ht— 1 pRE8 AR5 FH & R T pg_terminate_backend() > ' % Al
&% session |Y pid B process ID B[JH] -

A0 {mT— {5 = Frze AR 6 pid IE ? AR S4B IR pg_stat_activity BI]Fk
th > FESS S MIFT/ M ary AL SQL SEAATT ¢

postgres=# SELECT pg_terminate_backend(procpid) FROM pg_stat_activity

WHERE usename = 'foo';
FERITLAL sQL BB A F B LA 5

< {BE% WHERE (& 202 B 7T & (Tl 2 session » AR & E5E{T{q]
pid
> EER/INCIEEE 2 session B S F H e B2 5 C session e

WELT saL sEAEEaE e HE M

postgres=# SELECT count(pg_terminate_backend(procpid))
FROM pg _stat_activity
WHERE usename NOT IN
(SELECT usename
FROM pg_user
WHERE usesuper);
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PR WHERE fi&{4-{E FH usename LASh » AT {5E A i3 SR RR{AHETC
»  WHERE application_name = 'appanem’

»  WHERE waiting;

»  WHERE current_query = '<IDLE> in transaction';

»  WHERE current_query = '<IDLE>'

ATt

& B TRU L pg_terminate_backend ()i & ELFHEA(Z I £ 7% seesion FEAEHZK
PIREFAET ©

HEEEEREENRTT > pid EHIEELRGKATZECERDY | & BT HERZ
session [y pid B Y [EHE 75 #r session 7857 » [HT session Y pid Y HAJE 7 session
HY pid AH[E] » ZERCHT session FRET - FrLAZERERI/ LS ©
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BIZEED

—MRIME R T &4 BIREHEOTEERE > HITE AR ERRER 5
AR FIREHAVERESR - B T &R ) FIR > B RITEFTINR -

AT

REEEER— 0% R TS [HE R ERE - ZEAVIE T

<> 10 BT BT ERVEE F(Instance) W 17 A R E R EE -
> 20 BT BT (EEREEH(Instance) I i 172 (H & e <
> 30 BT HETSEERUEE B (Instance) 7 &5 AITYE B EE T E R
J&E -
>4 RE T LS HET (EEREEF(Instance) » i £ IR EFI_ 2
TIERHE -

FHETAER T SEBERME | =R
FomETHERT T
F=rEr g T EMET S E R E RS ) TR

EEA NSEEERIE 7 U e ? HE T EARE A R R EEUA A 5
FE e

Fo Fge VL > 55 R UK E R EA R E R o > 40E A
R B ERRRE IR - HEZAEE S (oin) &5 ¢ EAEFLEFN ]
FERISERIERGEE MR > A SRS RT3 -

F=RET A/ NEHERE - TR A — (EE R E B — (8 £ > SR
BETT AR S B R BN BT R R AR R A n A

ST R I B S BN SS - MR At G R - (i
(EALIABERS - HOR3E -

b — s A B0 T e TR R - BB RS RIREY - RE T
75 100 {E =, 1000 (&35 A (T REE - {EE Y148 2000 (& LL EiF - AUATAES
R — e B HEE |
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TR 2 BRI A R — (EAH R Y AE 22 ] - s Ry A -
EEALE R sQL FAM R ¢

postgres=# CREATE SCHEMA finance;
postgres=# CREATE SCHEMA sales;

BT LTI B RER N ERAEE - SQLsBALT T
CREATE TABLE finance.month(...);

— I B AT SQU RSB IBAEI E A IR
S P TR R R A ] -

postgres=# SELECT current_schema;

current_schema

B RMFECEREY - B ERE 2% search pathﬁi FEAETER
EHAERE N YR e DU/ SaL 38

postgres=# ALTER ROLE foo SET search_path="sales';

%%5}%~ > [ S ORI 2R - A YR B R A &R
BIRIME &I &R & B RO % B 22z |

—RIT S & ILERRR  RPIFEEREE & R SR F AL ERRY
FEIR > (B EEILKEERRIE NSRS RBENE ? ST HLIT saL
a5 RS E T ALY B R TR BRI

postgres=# ALTER DEFAULT PRIVILEGES IN SCHEMA public GRANT ALL ON TABLES
TO foo;
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T

PostgreSQL S &} EE <28 search_path FLIR1ESE Z.478 AT PATH IEE= S8 —
B M T IRAEE R 2 (current schema) | BLANEFRAEN TAE HEE - R &R E
s AN B "cd 1 M saL 587

BEESEA L E B R B AG A Oracle ZHFTAERY » RZEIFIETE NEILEHE
F& & e F E— &R (2 1E PostgreSQL H & Ml iRHE A& AT L VSRR E
A ERTE R -

103



(EIREE =2 VA= S

& HENER IS Bl EEER B 22 By NMENRE
M EHERER -

LT sQL sHA » mISH A A AL B A VBRI -

postgres=# CREATE USER foo;

CREATE ROLE

postgres=# CREATE DATABASE foodb OWNER = foo;
CREATE DATABASE

postgres=#

{#iFJ " CREATE USER | B I CREATE ROLE | fx KAYZERIIERY " CREATE ROLE |

VLS I AR T T CONNECT | R » B BB FHFE T
GRANT CONNECT to username;

—{EfE & A T CONNECT | REPREST R E 7] DU 2 (L E =Y - AT
WMEERFT T CONNECT | UMMEIR - SBH G & A E R 2 ISR - saL 5
LU

postgres=# REVOKE CONNECT ON DATABASE foodb FROM public;

EERUHRER - ERZERIERTA A foo | B2 H] LUHHEERIE | foodb | I |
HMEE REILHERE © fool | WnlFHEBEERE | AIEURERNE

postgres=# CREATE USER fool
postgres=# \c foo fool ;
Password for user fool:
BREEHER: ERHE "foo" FEMRHHE
DETAIL: ({347 CONNECT FE[R -

Previous connection kept
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B TR TS E RS

RSN A A REAE ﬁ—ET&LLﬁEL {EE LT BIHY  SehERe I
EAGEE TG EHE ) = T2 R B R A i B -

PostgreSQL J& LA THAMAE B — LA T LN EERIEE ] %458
PostgreSQL 1& R & EE L — & H % " PGDATA | I3 TERHEE T B » ANAKFE Y
BRI A EE T initdb ALAE S8 D 145 E E R H ST ERS S RI R I8 &kt
EEEH] JE)J%BEAE/H H %A postgres MRSHEIR 7 oI I =1L > LATRIEET
HrE R E B

# mkdir -p /opt/PostgreSQL/9.0/datal
# postgres chown postgres.postgres /opt/PostgresSQL/9.0/datal
# initdb -D /opt/PostgreSQL/9.0/datal

HIDHT B E T PR SC S B R E 2 B0fE postgresal.conf 122851 port | »
e B R S A A ST BRI EE T B B BRI B T B2 M A piesh e - FRUE B A
TMECEETEREE FIEE

# pg_ctl -D /opt/PostgreSQL/9.0/datal start
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ERZEEISE L2

i (Connection Pool) & F 2R UL EE TR B & IHER Session HYHE T > 52 i
FHE Rz ~ BrdR F B B R AT IS B B PE T 52 2R ARE -

FRIZA FfEARE A e S LT 2 A FIRVE R 8y U B iR &R
(el P 2 L A R - DR JRy o FH DR w2 A R B R 8 5 2 (R AE AN ]
AR E IR - T e AR e R Rt 8 P A BE — E R =BG

IEEREEET | PgBouncer | » B —{EES & 4R 1Y & A} e (a] i 1 B2 A, » Al (=]
RS — S ERHEERES - B EL{FIT PgBouncer FYS%dE » HEEHE K
pid f& o

1. 717 PgBouncer ¥ EFE
2. FETT usertxt FEZ > AR VAR OES
3. E{@) pgbouncher

# pgbouncher -d PgBouncer.ini
4. IR
psql -p 6543 -U postgres PgBouncer -c "reload"

PJJEC PgBouncer 258§ max_client_conn AY#E N FEE B E R E 8
max_connections s ¥ RERHEE 25 4= $E 5 o

AT

pgbouner F—{E{RIEAVIREG » Eaeat i N 23 B E IR IR Aa 12
JERREE « 9 ~ 185 FLEVTHU | pbouner SIESE(T4S » ST R AR
WA SZE SSL R - T EIFRNNE ~ Mg ERCEFT AN AL eEEEr
A T stunnel |-
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pgbouner SZEEIHEFEM - 2T ¢

pood_mode = transaction

psql -p 6543 PgBouncer -c "shutdown"

5 FHR

show stats HERE
show servers HI & e Ak s
show clients HI 2 e

show pools HI AR

show lists BRAEsE

show users Flt user.txt FEH S A

show databases %1t} PgBouncer.ini 1&H & HEE
show config FIHEERE
show fds SRR ZE F

show sockets HI|H Socket
show version PgBouncer i A
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RENFRGATT -

VV V VYV V V VYV V

k
I}

3
n

an PR

ER R
PR AE
M E R
FEERLEE R
R EE AR

[ A EXCEL ##&
N

Y

PR A EXCEL &

108



ikse sl

PostgreSQL F AR A A & 22 H BRI 7 R/ NEHY » (H AR Y
BEEE R | —REEENEEHE AR TR AR K/ NEH - 4
MySQL -

LUN R — A& R INSHIERR

postgres=# CREATE TABLE "NEW_st1"
AS
SELECT * FROM st1;

B A BRI DU NS R G IR sE R

postgres=# SELECT COUNT(*) FROM new_stl;
ERROR: relation "new_stl" does not exist

LINE 1: SELECT COUNT(*) FROM new_st1;

VAN

B ABRER AR A AR NSRRI S (SR E A — P R 58
=X
postgres=# SELECT COUNT(*) FROM NEW_st1;
ERROR: relation "new_stl" does not exist

LINE 1: SELECT COUNT(*) FROM NEW_st1;

N

ALV [SREEE R AT B AR NE A IEHE

postgres=# SELECT COUNT(*) FROM "NEW_st1";

count
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—MEIM = PostgresSQL E#{T SQL sV ARFUIARFF I FHEES 9% - B & ot E R/l
B

PUR =(EA[E] saL 8% » ARERIE FE—(EE R
SELECT * FROM new_stil;
SELECT * FROM NEW_ST1;

SELECT * FROM NEW_stil;

j?ég.“

PostgreSQL ([ ## Fy quote_ident() 1] DL R ZACHIER HeM A A (14
TETERER - B ER A SQL sBA TR E (0 S 5 - sl

postgres=# select quote_ident('new_stl');

quote_ident

new_stl

postgres=# select quote_ident('NEW_st1');

quote_ident

"NEW_st1"

H L BRYBITSATE IR T NEW_stl | fESR{T SQL sBIANG 275 i 5 [5%
g R AR |
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SRR KL a8
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RHNITERERERS

FE B PR A it m] e N Ry B b B R T B 2GR | B AR R,
AR EE R B ARE EMIBR - AEAEMIBR 2 A rl 15 hEs S L R 512 ] DL bR
FYIE |

ERHERERIE - T BRI TR
< MEREEERS
< ENEEEIERBETEE

AEIDMPREARE SR REf] Ei R EE SRR CESA L2
M EHIREE -

HATLUT saL s% - FRHiMifr id B BRI ERY]
postgres=# SELECT * FROM book
WHERE id IN
(SELECT id
FROM book
GROUP BY id
HAVING COUNT(*) > 1);

id | name | age

e —m e
1 | foo | 20
1 | foo | 20
1 | foo | 20

PEEFIEMISEL  TREMRL id A ERAVERY

postges=# SELECT ctid, * FROM book
WHERE ctid NOT IN
(SELECT MAX(ctid)
FROM book GROUP BY id);
ctid | id | name | age
------- s T P
(0,1) | 1 | foo | 20
(0,2) | 1 | foo | 20
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HITEL MR AMPREE E RS -

postgres=# DELETE FROM book
WHERE ctid NOT IN
(SELECT MAX(ctid)
FROM book GROUP BY id);
DELETE 2

R EHZERR ] ER EE AR EL TR -

postgres=# SELECT * FROM book;

id | name | age | rownum

T T o o
2 | foo2 | 30 | 3
3 | foo3 | 40 | 4
1 | foo | 20 | 5

B BB A RPN S5 LR TR R I
T L R TR SR MO I FTHRE DL 7 2B T 2
ZHIF

<& I FE(Primary Key)

ALTER TABLE book ADD PRIMARY KEY(id);
< EELRANESEIRF] UNIQUE

ALTER TABLE book ADD UNIQUE(id);
< 17 UNIQUE 5| :

CREATE UNIQUE INDEX ON book(id);
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TRHE—(E
%@iﬁﬁﬁA@ﬁw@Lhﬂnmaﬁﬁ okl EEERY] HEHED
B S T DR FEE LR - AR A RE TR % A i —(E -
BRI book » T BEEIHEEERY

postgres=# select * from book;

id | name | age

{5 PostgresQL (B Las % &R &atH
postgres=# ANALYZE book;

BATLLUT saL sE A n_distinet f#{iz{E R -0.75 ¢

postgres=# SELECT attname, n_distinct
FROM pg_stats
WHERE schemaname = 'public'’
AND tablename = 'book';

attname | n_distinct

_________ e
id | -0.75
name | -0.75
age | -0.75

i R PRiEERIER book EHEEIRY |

postgres=# select * from book;

id | name | age

3 | foo3 | 4o
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FFREF PostgresQL {B{bas BfTa% ERIRGEHE ¢
postgres=# ANALYZE book;

HATLLT sQL sBATSE] n_distinct HfiZ{EH T-0.75, 85 -1,
postgres=# SELECT attname, n_distinct
FROM pg stats
WHERE schemaname = 'public’
AND tablename = 'book';

attname | n_distinct

_________ P
id | -1
name | -1
age | -1

L EEAIHSA  EERER PRI SREEERE » HARSERIEE pe_stats
AL n_distinct FFEMES "-1 > ZAMERCER | SRR AHIBTS AR TT
SQL &EARTE Hraz et HE - At =R |

115



R &

TEAEIS B 7y T SRR RS TRUBE /317 DBA TR —SE DY
ARFETK -

LU RHR R 1148 =1e 7 =R 2 AR BERR R -
> EEREER
<> PEtEEARAE
> GERDLERItERE R E AR R E B
EEREERS
Ry T EARENEER - n[ZEBETT PostgreSQL PR EZREA: -
BITRAT sQuL sEAE AR EFY
2EE 1 generate_series(start, stop, step)

start  {JUA{E > stop * G5 > step © FIR(E

UM S AR L 1 2 5 iVBEF]

postgres=# SELECT * FROM generate_series(1,5);

generate_series

postgres=# SELECT * FROM generate_series(1,5,2);

generate_series
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AT gT PR saL L HE

postgres=# SELECT date(generate_series(now(),now()+'1l week",

date
2011-10-02
2011-10-03
2011-10-04
2011-10-05
2011-10-06
2011-10-07
2011-10-08
2011-10-09

(8 rows)

P A% A= AL (B

METEEEE (interger)

postgres=# SELECT (random()*(2*1079))::integer;
int4

308870600

Pt bigint -

postgres=# SELECT (random()*(9*10718))::bigint;
int8

4748645930550992896

&1 numberic data :

postgres=# SELECT (random()*100.)::numeric(4,2);

numeric

‘1 day’));
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HfEE ¥ & P E AT &

postgres=# SELECT repeat('12',(random()*40)::integer);
repeat

121212

H 26 & REE A Btk TR

postgres=# SELECT substr('abcdefghijklmnopgrstuvwxyz',1,
(random()*26)::integer);
substr

abcdefghijklmnopgrstuvwxy

HpIFR A fE R ER

postgres=# SELECT (ARRAY['foo','fool', 'foo02'])[1+random()*3];

array

Btk KB E RS
45 DI T P AR
postgres=# SELECT generate_series(1,5) as key

, (random()*100.) : :numeric(5,2)
,repeat('1', (random()*20)::integer);

key | numeric | repeat
_____ o m e e e e
1| 81.52 | 11111
2|  4.e0 | 111111
3| 37.54 | 11111
4 |  73.34 | 11111111
5|  2.57 | 11111111111111
(5 rows)

118



e DA B At R R E BRI A TR

postgres=# SELECT generate_series(1,5) as key
, (random()*100.) : :numeric(5,2)

s,repeat('1', (random()*20)::integer)

ORDER BY random();

key | numeric | repeat

_____ e e e e e e e
4| 53.71 | 1111111111111
1| 98.50 | 11
5 | 82.67 | 1111111111111111
2 | 7.94 | 1111111111111111111
3 | 75.87 | 1111111

(5 rows)

B LN 5 0AT DU A A AL BCE R FE P MR ST T e AR (B RE S T
HeF EE B P MM
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PERMEE LR AR

B By T RIS SRR S R T LR b R RS A
SR A AN » AT S BB B B (e R R A IE Ao » s
FHRBELG E Uk SRS AR A F 4 L R R A
LR A -

B EEi AT 0 AR 1000 SEERBINERFE st

postgres=# CREATE TABLE stl AS SELECT * FROM generate_series(1,1000);

HEREERIR stl 2 FAEREUR 1000

postgres=# SELECT count(*) FROM st1;

count

BB A random(BEHISIUE A EH > random) < 0.5 FoREIAIATA
EORHRHY SWACEL R

postgres=# SELECT COUNT(*) FROM stl WHERE random() < 0.5;

count

481
postgres=# SELECT * FROM stl WHERE random() < 0.5;

generate_series
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Nl 4 E AL P R AR T > 2411 PostgreSQL {7 L& pg_dump Iz
SR (IFHE E WHERE fRIERIIA B random()2F |

TR stl BatiEs A= B AR TR HH 50 AE stldat

postgres=# \COPY (SELECT * FROM stl WHERE random() < ©.5) to stl.dat;

1 ERIFE st1 Y schema

$ pg_dump -t stl -s > stl.schema

MG IR R E R FR st /Y schema PE A

$ psql -f stl.schema

FEPE AT stl.dat HIH]

postgres=# \COPY stl FROM stl.dat;

BEOAME 15 T 5L pe_dump 7R SCHE (R 5 WHERE (0TI A
random() » ZATHEMLL_E 77 S LR L Bsh g AR B A ZORIE B A T st o g st o
Iz |
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B sl EF(Spreadsheets) T & RHE AT/ M&E T ZAIMER T FER
SMEFTERR AL FTDUE AfEREE AR - e A B E el E R IR 2
I ABEFE R FT AT EXECL > R BB il B R E HAR T S A& BN
HFR#RZR - tHEHY DBA thalH e EIFE fa b E R e A B ERIEF -

BB — R T E RS N T AERETL BRI R L Csv A& =
TFHEZE > KE44 By book.csv

id name

(e e eI EC IR Ea TR I SR R D SN
g=
p

—
o]
(a]

11 10

PEz ) IRFIlZE book csv WL R EIIRRE D » e AR T —HRIRA,
Fy book Bl COPY 545 2 HE ARGy CV KB I LI A 2 e

postgres=# CREATE TABLE book (id varchar(10),name varchar(10));
CREATE TABLE
postgres=# \COPY book FROM book.csv CSV HEADER;
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PEASTE% > BEERIFE book - HYREREZE book.csv I INFTA &R L #7PE A
FERFEG

postgres=# SELECT * FROM book;

id | name
e
1 | a

2 | b

3 | c

4 | d
5 | e

6 | f
7 | g
8 | h

9 | i

10 | j
(10 rows)

BT COPY SBAIH I I I - SUENE A VBT - 35
J % 401 HEADER A5 book.csv IJHERE T id, name , —fF3E A ZZk}
R BUREE - SN TR BRI A T — i R LB R |
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AEIRFEEER 5 AR A B T AR I (s A
BEF IR

R TV WER A Superuser 5 AEGEZIRITELH createrole
g createuser FE[R

i S E BT createuser 5% » DA BT A E

$ createuser

Enter name of role to add: userl

Shall the new role be a superuser? (y/n) n

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

Shall the new role be allowed to create more new roles? (y/n) n

5 createuser 5y PostgreSQL i T {1 A& SQL 58 A P s ARy & 8=
P20 B THF &2 postgres ERHERG B T(E AT (E = SQL 587 -

T SQL SRR ILHT E A

postgres=# CREATE ROLE user2 WITH NOSUPERUSER INHERIT NOCREATEROLE CREATEDB
LOGIN;

CREATE ROLE

postgres=# CREATE ROLE user3 WITH SUPERUSER;

CREATE ROLE
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BEEFERE

TEEN S #E TR > $0{T meta-command &5 {5 H IR ¢

postgres=# \du

List of roles

Role name | Attributes | Member of
___________ +________________________________________________+___________
foo | | {3

fool | | {}

postgres | Superuser, Create role, Create DB, Replication | {}

ricky | | {}
userl | Create DB | {}
user2 | Superuser, Cannot login, Replication | {3}
user3 | Create DB | {}

B 1 {5 F CREATE ROLE s AZETL(H IS - ] (i ] CREATE USER ZE217.{H M
F o ME RO B E (] CREATE ROLE 5EATRIHI 75 £ LOGIN S HIFTEIL 2
{E A G 5 [ CREATE USER &% 5 LOGIN HUAFR#A -
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REUFFIEER

EREVFERAER BB KBS ZE ST ERRER - @E2
ILEEFERTHE G I T- 402 public IR - AN M - S A LR - I
HRIGRE SR T H e 4 E e & R BRI -

BRI

B4 o WESR{HF Superuser B A BZ RS E A GRANT HE[R -
HohERL S A& A

e L — (& 1 R userl - $HEIEE ] userl FRELGHEE foo FLALFHL
EiER

GRANT USAGE ON SCHEMA foo TO userl;

TRBLE S userl SHET4GH SR foo M58 =IZERIREIR -

GRANT ALL ON SCHEMA foo TO userl;

SERAGEI A userl A TEIUEE foo FEORIZEHEIR » Tt Foe 242k
HEPRS P32 T USAGE HEIR » IBESBRANS » SRETA FTAHIEE % userl
7 EVFEFE 41 SELECT ~ INSERT ~ UPDATE ~ DELETE » 2% {fi FH& userl {38t £ FE L E

PO F userl 142 foo JIE N &HEIFE t1 A SELECT - IINSERT - UPDATE;
DELETE [ :

GRANT SELECT, INSERT, UPDATE, DELETE ON foo.tl TO useril;
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WARET EHA 2 foo JEE N E R T BIFELIA [EHFHURERR - HEER T2 L saQL 5B
E o W E— KIS ER BRI foo.* 2 2EE » HEE S HIFs ERRIERIFEEE]
PostgreSQL 9.0 fiR ANFEH -

PostgreSQL 9.0 iy A& UIA—KFE THIE foo FETAE B RIFEHFEIFEFELIDLT
SQL GE AP UL RS userl $1¥H4HZE foo TRATAERIFEEA SELECT FERR :

GRANT SELECT ON ALL TABLES IN SCHEMA foo to userl;
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RUHEFEER

4 R i ER AR - B E AU O AIECH (8 = RERR -
BEF IR

B HERR{HE A Superuser B A BEZIRTTEH GRANT HE[R 5 559N A
FHUF Supseruser {8 ({0 HE[RIE !

T

WIATEUHE & userl fFHUERIER t1 Se 2 3EHIHEIR > STTEUT saL 58
REVOKE ALL ON t1 FROM userl;

FNERE R ERILE PRI ARG 2 - THESCE IAE4T2E Public JIKT >
PRI {56 FH & THASHAE A 4 22 public Ji8 N B0l R /7 HURE PR AT SELECT ~ INSERT » UPDATE -
DELETE ~ TRUNCATE  REFERENCES ¢ TRIGGER » K:iAZz MRy » FESHUM
EEA R Public THEMR - BUEURZERIRAEAN S public THEFR

REVOKE ALL ON t1 FROM PUBLIC;
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AR o DBA S FEHER AL A i U2

BRI

R PEHRZ RIS LA

FEESEZ EFERT > RS (LA Superuser 5 A B (& Bl i

CREATEROLE R -

%{W’?L\J\‘F sQL uu/zﬁf\iz{j_lj:{ﬁﬁﬁ% fOO E:l;'_ll_.k
HIERAE -

postgres=# ALTER USER foo nologin;

ALTER ROLE

postgres=# \c store foo

FATAL: role "foo" is not permitted to log in

Previous connection kept

HITLLT saL sEAT T % foo &

postgres=# ALTER USER foo login;
ALTER ROLE

SR 15k P 2 R ey B B R

BUIAEH foo IESEE A&

A B ABRHEMEREZ > TT#EHC Connection Limit 2R FRHE% {5 FH & [E]

MRS AT ANVEE -

FRAE— (L A& R a0 (EE Rk - Wl

postgres=# ALTER USER foo limit ©;
ALTER ROLE

B A
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PRAFITE]— {58 FH & FeaT 10 (B 2 B ERHE -

postgres=# ALTER USER foo limit 10;
ALTER ROLE

PR —EE S eET -1 [ 2 EREE R E - ARATRHIEE

postgres=# ALTER USER foo limit -1;
ALTER ROLE

58] NOLOGIN fE & B ] -

BRI EIE B NOLOGIN 25 11T At » ZAT LB E HAi B AR
% > EREEAIERIHEE ? $TLUT SQU 3 KA % NOLOGIN
SIS

postgres=# SELECT pg_terminate_backend(procpid)
FROM pg_stat_activity a

JOIN pg _roles r ON a.usename = r.rolname AND not rolcanlogin;

1T E PostgreSQL kA HH] 274 H LLE pg_terminate_backend » HEELL kill 5
Lot ERE -

$ psql -t -c "SELECT 'kill ' || procpid FROM pg_stat_activity a join pg_roles
r on a.usename = r.rolname and not rolcanlogin;"

kill 4187

BT psal BF 28t Lo B ERY D 28-c R REACRTTHY saL #87%
ZJt saL FEENEFEE M K NOLOGIN Hm Y ELHIREE » FHERFE kill 155 - F
FECERIHIA > BT fa T TRAA]
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{EMERGEFE B Rk

R b AT PR T » T P B R S e R 2
22 > MAEMIRRS o LB D T gt -

store=# DROP USER foo0;
ERROR: role "foo" cannot be dropped because some objects depend on it

DETAIL: 1 object in database store

store=# ALTER USER foo nologin;
ALTER ROLE

EEILHTEE I EIRSE | fool
store=# CREATE USER fool password 'fool’;
CREATE ROLE

R ERSE " foo , REFRIZELE "fool -
store=# GRANT foo to fool;
GRANT ROLE

R A EE [ HEIRSE [ foo | FTiEA Z W EHTRIRE ' fool ;-
store=# REASSIGN OWNED BY foo to fool;
REASSIGN OWNED

T — MR IRRRE < > BUAIHHER -
store=# DROP USER foo0;
DROP ROLE

HEEFR LAEREH G ERECE  RE T LN sBA R B RS
-t Ry EAERTE] - A E EREEEARFENE R > S — B H A S
HIE:

store=# ALTER USER foo RENAME to fool;
ALTER ROLE
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R T
PostgreSQL 2 fu3F{f FI-E 3 ARSI LUHS 5 2 B 77 » 5122 e MEFH TR

JE pg_hba EERE L MD5 HUFCHHERS /7 ZUE A% -

B BENLEEE user2 MHUE LABIHE TGS - BISRE A ERE
Beft -

postgres=# CREATE USER user2 UNENCRYPTED password 'user2';
CREATE ROLE

P HEHAGERIR pg_shadow fSAIMIFTEEILEE H# user2 LIRS T3
S

postgres=# SELECt usename, passwd from pg_shadow;

usename | passwd
__________ e e e
postgres |

foo | md5fdba98970961edb29f88241b9d99d890
user2 | user2

(3 rows)

R EHGIRI > PedfI A EEOREEIR BRI & A (A3 DAL T A G 2 - #
HITLURSQL sEARH RSB IER pg_shadow it (i /& IR LA MDS 53
et AREL MDS5 TR FAFRIRZ 8B G 2L mds FEH Hr S REAFER 35

postgres=# SELECT usename, passwd FROM pg_shadow WHERE passwd not like
'%md5%' or length(passwd) <> 35;
user2 | user2

(1 rows)
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ARERFBCERZANAFERX DOL BE - RHEAIRHGY DDL Eh{EE A EE R E
Aes HEEHE -

BRI

dmiE B EE R g5 5% TEFE postgresql.conf 2% E 28 log_statement ™
log_statement="'ddl'

e B R R IR S - T A AT 420

$ pg_ctl -D $PGDATA reload

SN ARSI R B K A TG EE T B F6 1% DDL B(E - ]k
TTLUR saL 38k -

postgres=# SET log_statement=none;

T

FHRFERZ DDL fE1% - (£ SQL 557% 7 CREATE ~ ALTER ~ DROP JR5 A £
BORHEE (el as H 50N -

PRI SRR 25 560 P BB R 3R - FILUBTIA T 521884 DDL
B

$ egrep -i "create|alter|drop|CREATE|ALTER|DROP" postgresql.log > ddl.log

FHA &R EE AR gs H sEE EniE (Roataion) FHELEA T > K%f A PR
5 WHEEERE S - HeEEImE R HEARE - M HEEER/N ) RS~
RISERE > ERETE KW -

log _filename = postgresql-%Y-%m-%d_%H%M%S.log
log rotation_age = 1d

log rotation size = 10MB
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EFiiatEr DOL Eh{EFT/ DDL EifF B & acek E Bkt ikes HatE T - 24
MFAIEA R 7ER% DOL B EZ R R ~ Pl S s Eh(E - ALEiELEAL
HUECERATT IR K > AIEBSEL log_line_prefix  KEE © %t 7% timestamp -
S %u R E ~ %p U3 PID Jz%d (AR ERHE AT U] T %t[%p]%u@%d |
KFoR > UM BRI E s HsEtE e BB IR AR = Bt 2 8iEkik
R M AT DU (S B SRR

LOG: statement: create table tbl (a varchar(10));

2011-09-30 12:43:49 CST[29570]postgres@postgresDB: statement: create
table tb2 (a varchar(10));

SIMERFEE R > EFitnTER% DDL Eh{E1RFTA DDL hfRE Eacsk E &K
JeEfalfas HEEHE S - 24000 PostgresQL ot DDL B2 H][E[/E(Rollback) - 411~ sQL
aiZ > HERE DDL BfFaCsk 2 B RHE (EEs HESHE T > ROLLBACK 55 IA &5
% > R ERR EIR % DL BifF Al R T1E |

BEGIN;
ALTER TABLE tbl ADD COLUMN b varchar(10);
ROLLBACK;

ERE AN ABH B FERZ DDL EhE » thr] DIE M E T 2EE &N » 1? Postgresql
RS R 2280 A (1 N 2R FE ek . xmin > & &34 {17 DML 2%, xid(Transaction
id) > tEtEsR K EEREIAAE AT 2 E) > B XMIN BEREE 0 1 ALl NEf)

1. ORI thl AP RS RIL xmin -

postgres=# SELECT xmin, * FROM tb1l;
xmin | a
______ +______

2543 | aaa

135



2. BIEA—FEHRHXEREREER thl Fra ML sk ERar xmin - Hff
G EMAL xmin FEYEEDL

postgres=# INSERT INTO tbl VALUSE ('bbb');
postgres=# SELECT xmin, * FROM tb1l;

xmin | a

______ o -
2543 | aaa
2544 | bbb

3. MERFERIER thl S II—MfL b > BEEEREAS etk HRERER
7 tbl Fr AL R e i xmin > HeffIE8 8 AE S5 =ZEae sk ML xmin {E 5 2546
Bl 2545 - LR NEAEZEAS “EaCH AT (T DOL B » & 2545 Fyacss
DDL EhE :

postgres=# ALTER TABLE tbl ADD COLUMN b varchar(10);
postgres=# INSERT INTO tbl VALUSE ('ccc');
postgres=# SELECT xmin, * FROM tb1l;

xmin | a | b
e —— e -
2543 | aaa |
2544 | bbb |
2546 | ccc |

il 4A5E AT FSRZ DOL BhiE - HVE BRI IRERLIE ? —BEE
log statement F[JA] :

log_statement= 'mod’

log_statement= 'all’

"all y For Tddly fiE "mod > EEEE R Tmod | B > Bk - {T{A] DDL E
VEETFERZSN » 534 INSERT ~ UPDATE ~ DELETE ~ TRUNCATE ~ COPY FROM J EXPLAIN
ANALYZE & 8% » AL Tall ;> "mod | ZEEBHR(ETTZEL T ddl, Hst %
A4 |
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BriEEkZsES LDAP

ABHEBCH AT PostereSQL ZHH (N4 45 LDAP HETTIREHE:

BRI

BB B E F ke T E IR HAFER LDAP falflkes -

T

B YRR SR (EIRSSSTE5RE pg_hba.conf » EFSIEE 7 A0 sl E AR e
firtikaaE
host all all 10.10.0.1/16 1ldap ldapserver=1dap.example.net ldapprefix="cn="

ldapsuffix=", dc=example, dc=net"

AT

B ESERI% > PostgreSQL fi A & HETREEE I FHtfERY. LDAP {23 [H]
—IRSR(E & E (BRI m R E R E ERR S A S 42EH120 GRANT K
REVOKE $5% -

¢ XE I P (£ Y LDAP

Al EOIeHEE (Al R 2 PRI S 3 ERE pg_service.conf » TE T IS EAN
T

ldap://1ldap.mycompany.com/dc=mycompany,dc=com?uniqueMember?one? (cn=myda

tabase)
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WIAKEE 2 & el o] 258 DL N4k -
BENEIRES E -
http://www.postgresgl.org/docs/9.1/interactive/auth-methods.htmI#AUTH-LDAP

BEIS FH P liese i -
http://www.postgresql.org/docs/9.0/static/libpg-ldap.html

Eokt e (A Ak ey AR S 3 E RS pg_service.conf » TEF PostgreSQL i FImfE =
libpg HFEHG TR RIS EELEME AR PostgreSQL 5% EfE H #%H
SPGDATA » A {iZ A2 H % ~/.pg_service.conf » LA H £ € Febsg AL

A==y

B ] B AR TSR PGSYSCONFDIR E & BRI EE (Al e as B I B e ERE (T &
FEH PGSERVICE #5 % TE (s FHI{E SERVICE
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{s5FH SSL HlE

BRG] (5 Y SSLAKRIE R e ea (m] e S EORHE AT HET TN
YNIEAEES B B EEEEAN Sniffer FREEEUEIAERS BT E1RE 0 (& 208 - A U
P& > EE DU - EEIE A A & A B s P& B 18 VPN ZRE 22 N =4
B P AR R (R s

FE 7SR R SSLAR & {1 A R R EIR 28 T T E RIS (H A BRI S -
H. SSL#&lE ke CPU EJR > A K& & R 2 SRR AR BE i sE
REEE I A5 [E {EF PgBouncer B2 — (&l & fHEE {a] Akl Y 2R B2 7 NS -
iz A P imEl g R E AR Es ] AREEREE

¥l

HUSBEE 4 SSL i f S as FHEME © server.key K server.crt i [ W {8 A& 28
I 2 SPGDATA £ -

FEFAMAEEE SSL b SOSRG FREE TR R 275 LU N ¢

$ openssl genrsa 1024 > server.key

$ openssl req -new -x509 -key server.key -out server.crt

URER R EE (EIR SRl Al 0 XS ssl=on > EWEEIE R EEIREFEE

T

PotgreSQL [ SSL i#fil{% > SSL EeEEIR /5B PostgreSQL ks BalaRItH] -
THEIRST Ry 5432 > EFEA SSLANE AR (a7 =% -
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P i B R ik S5 R R AR e ) Pl e I 7 (L DI A pE i e 2 okt
B e s

host database user IP-address IP-mask auth-method

host all all 192.168.10.1/24 md5
hostssl all all ©0.0.0.06/0 md5

FRIZ LA BOERE R > 192.168.10.x GEELHE IR s 7 20U g - HgPUAh
WZRTE SSL A RE R A e Al R gs

B E A P fsE e SSL A%H]

TERRE R IR S5 e P P P IR P SSLAMLE: TG ph Iy
PGSSLMODE » 2%t PGSSLMODE ] Fijfitak jeft 225 -

disable  NO NO AR - AR SR EREE -
allow  Maybe NO P HBIE - EfEkas BRI & RIE A -
prefer Mabye NO AHBINZE - 2 R B RS SR A s AIEH -
require  YES NO BRI - HFEAL S ENEEET -
verify-ca . YES  HUR CA  BHBUINE - HEMECRS CA FREEHIERES+
el
verif-full " YES YES  GARUINE - HEWIRHTEEHIEEERST -

P.S 1fE] A EE(Man-in-the-middle)f5 A /S AE GRS (Rl a2 T - BN E IS B4
E&TTlE - AOREERELE - BB TE A S HE M ARVRES - R’ B CIRsEe
BOSEEREVAEES Tt - B RIAERS LAY R B mmassr oK

AT R AR A 2R DL 4L

http://www.postgresql.org/docs/9.0/interactive/libpg-ssl.html
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http://www.postgresql.org/docs/9.0/interactive/libpq-ssl.html

PR

H /7235 35 Binary 225855 PostgreSQL WP AL L THEE » BUiS N E R GE

G AT BIBELLU gl T N http://www.postgresqI.org/ftp/source/v9.1.1/

> YEEE K ZAEE pgerypto
i postgres MRS AR FHTENC su 55 {H F root MEFRHET 4448

$ tar zxvf postgresql-9.1.1.tar.gz

$ cd postgresql-9.1.1/contrib/pgcrypto/

$ make

$ gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -o md5.0 md5.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -o shal.o shal.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -0 sha2.o0 sha2.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -o internal.o internal.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -o internal-sha2.o internal-sha2.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -o blf.o blf.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith

-Wdeclaration-after-statement -Wendif-labels -Wformat-security
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-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -0 rijndael.o rijndael.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -o fortuna.o fortuna.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include

-D GNU_SOURCE -c -0 random.o random.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -0 pgp-mpi-internal.o pgp-mpi-internal.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -I. -I. -I../../src/include
-D_GNU_SOURCE -c -o imath.o imath.c

gcc -02 -Wall -Wmissing-prototypes -Wpointer-arith
-Wdeclaration-after-statement -Wendif-labels -Wformat-security
-fno-strict-aliasing -fwrapv -fpic -shared -o pgcrypto.so pgcrypto.o px.o
px-hmac.o px-crypt.o crypt-gensalt.o crypt-blowfish.o crypt-des.o
crypt-md5.0 md5.0 shal.o sha2.o0 internal.o internal-sha2.o0 blf.o rijndael.o
fortuna.o random.o pgp-mpi-internal.o imath.o mbuf.o pgp.o pgp-armor.o
pgp-cfb.o pgp-compress.o pgp-decrypt.o pgp-encrypt.o pgp-info.o pgp-mpi.o
pgp-pubdec.o pgp-pubenc.o pgp-pubkey.o pgp-s2k.o pgp-pgsql.o
-L../../src/port

-Wl, -rpath, '/opt/PostgreSQL/9.1/1ib"', --enable-new-dtags -1z
$ su -c "make install"

Password:

/bin/mkdir -p '/opt/PostgreSQL/9.1/1ib/postgresql'’

/bin/mkdir -p '/opt/PostgreSQL/9.1/share/postgresql/extension’
/bin/sh ../../config/install-sh -c -m 755 pgcrypto.so
'/opt/PostgreSQL/9.1/1ib/postgresql/pgcrypto.so’

/bin/sh ../../config/install-sh -c -m 644 ./pgcrypto.control
'/opt/PostgreSQL/9.1/share/postgresql/extension/"
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/bin/sh ../../config/install-sh -c -m
644 ./pgcrypto--1.0.sql ./pgcrypto--unpackaged--1.0.sql
'/opt/PostgreSQL/9.1/share/postgresql/extension/"

> VT pgcrypt pREL
E et iR GRS T pgerypto-1.0.5ql 5> 35 R pgerypto H R T EGE
Z2HES Jopt/PostgreSQL/9.1/bin/share/postgresql/extension/ H % I » IR {EFE
EERBE—IEE > RARRAEME - HRFK " MODULE_PATHNAME ; &
o0 A RENERIES TR BT » USSR R AT ; BegH5 EA e L
HYERHE TR A TR > 2 B A — (B — (B &R T2 48R - thiEa
TR ERE A HEA S E TR -

$ cd /opt/PostgreSQL/9.1/bin/share/postgresql/extension/
$ sed -i 's/MODULE_PATHNAME/\$libdir\/pgcrypto/g' pgcrypto--1.0.sql
$ psql -f pgcrypto--1.0.sql postgres

> hEREAeEE
HETT postgresql aiS AT Meta-Command i & I IIEF 274E

postgres=#\df

public | armor | text | bytea | normal
public | crypt | text | text, text | normal
public | dearmor | bytea | text | normal
public | decrypt | bytea | bytea, bytea, text | normal
public | decrypt_iv | bytea | bytea, bytea, bytea, text | normal
public | digest | bytea | bytea, text | normal
public | digest | bytea | text, text | normal
public | encrypt | bytea | bytea, bytea, text | normal
public | encrypt_iv | bytea | bytea, bytea, bytea, text | normal

BRI B 2 n] 2R LU T 4k

http://www.postgresql.org/docs/9.1/interactive/pgcrypto.html

()
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CHAPTER 7
A

gy
I
hex

RENFRGATT -

R ETNT
Y

PR GRS R (E
2 A REE R

7 E BLEE R

B EEE R

1% Excel [E A\ ER}HE
PEEA S FAE
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s
I}
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n

145



P2

5 REREEH R (DBAGEIR X S BRI Se B - M 00 (5 A& S &R A
HpHE R TET S &R A —BERERGE - SR A e
Pwmémﬁ@x%&ﬁﬁﬂﬁﬁﬁgﬁiﬁﬁﬁ AR AP B PR i S E T
B B R ORI R B e B 1

T

Fo THEMRIC S IE Bt SQL H5SERINETT » IR aZ P& L PI A A2l <

BEGIN;
COMMAND 1;
COMMAND 2;

COMMIT;

\

HFI AT LLE psal ACEFILHAY - HAF2ELL T 2B

# psql -1 -f scrip.sql
=%

# psql --single-transaction -f script.sql

AT

LGS & H A DU SGIRE RERT - A1 LLN SQL 385K nlRe S e = Fl AN 4% Ak 58
5 o

postgres=# BEGIN,

BEGIN

postgres=# BEGIN,

WARNING: there is already a transaction in progress
BEGIN

postgres=# COMMIT;

COMMIT

postgres=# COMMIT;

WARNING: there is no transaction in progress

COMMIT
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{7 SQL A EEEH

@.L psql B{T saL HAHZIKBTL@%EZ;J?EB GEENTRENS > A
AtaE {2 PostgresQL PRV 5 N EALFE M4 A& (E A > SUAR T RFBEE A GAN A
UL THECENE -

BRI

B RIS RS RS

# vi script.sql
mistakel;
mistake2;

mistake3;

PEE > STHIFTE LA > TS BT PR TE S - st A
st CEBEFERRA T

# psql -f script.sql
psql:script.sql:1: ERROR: syntax error at or near "mistakel"
LINE 1: mistakel;

N
psql:script.sql:2: ERROR: syntax error at or near "mistake2"
LINE 1: mistake2;

N
psql:script.sql:3: ERROR: syntax error at or near "mistake3"

LINE 1: mistake3;

HATRIE G0 psal 28 - — HIFS HHR S _ErhEnipkd -

# psql -f script.sql -v ON_ERROR_STOP=on
psql:script.sql:1: ERROR: syntax error at or near "mistakel"
LINE 1: mistakel;

N
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A B psql 15528t v BRI TG <

# vi scriptl.sql
\set ON_ERROR_STOP
mistakel;
mistake2;

mistake3;

AT

ON_ERROR_STOP [ psql 28 FZEE kA SQL Bl A i $ERFR (G 1F K £
Hrshantls - Hrg LRI s R TIRR -

581 > FAFIHL AT KF ON_ERROR_STOP %34 pOStgfeSq| fEL A profile o » AL xRE
A FERTT psal BFEE 2 BEU A F AT

# vi ~/.psqlrc
\set ON_ERROR_STOP

1E$5 7€ postgresql {[#l A profile 1% - NAETHF A EF profile FREVECEE > I
psql F57E-X SHBIA] -
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SRR BRI

FABIT I 4 o i & IR 7R K3 D PR R L - (B8 TR BN E AT 1SR
NG B R RIETCE R S RS = R BUE T BEAE -

T

AIEEELT saL sEANE JIERERRAL -

ALTER TABLE table_name
ADD COLUMN last_update_timestamp TIMESTAMP WITHOUT TIME ZONE;

gL T saL sEAMPRERERMAL -

ALTER TABLE table_name
DROP COLUMN last_update_timestamp;

A AT EEF EXISTS 155 FIE & ML AR SoBd TR A SR %
fE e -

ALTER TABLE table_name
DROP COLUMN IF EXISTS last_update_timestamp,
ADD COLUMN last_update_timestamp TIMESTAMP WITHOUT TIME ZONE;

burriafr-

{siFH ALTER TABLE 5 i‘i}ﬂﬁiﬂ%ﬁﬂﬁﬁﬁi% SR ERIFREE
(AccessExclusivelock [E4K) » S0 AE T HEBE > SIME A e sk
el (O B Py R S e A AT -

{1/} DROP CPLUMN fiflEs:Aifir EFE EG IR RS ER - HR AR az e i 4
TR > 45 2 Ryl TR R A iy 2R B PRV JA -

ZJ7> ADD COLUMN S iRz » 2188 i fir (8 Fras R 22 (B (NULL) - 2R 3
DR - B SCAANER AL M T2 (E(NOT NULL) » TR ET R — BRI
HERE -
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[l Fe A HE RS MR F R P ERE R SRR - E RN A REh
Insert B Update Hfaz &I SIHG A & ST Ry 22 (EL(NULL) ZERZ L - @i s s
TR B - EEREASZERA S EERER - &R Z&ET DMLE)
TR A EREZ &R -

PRI A 28 5 — 5 R UE L MR 2= 2 #40dT VACUUM FULL $5% >

{E R LB E R S = ERERBUE R E RS IR R /O B AMREE T A RS
A MHIERARE sk Z2HER - JC S BRRIE R BN & 0B ] —LE AR

— %I = & MR A RRZ AR 5 [ — G g MR Eaa eSS 2%
RO AR AL i & 5 A 53R - [EiF n] (5] CACADE f5 3TN PR 2= HAH R
Yt -

ALTER TABLE table_name
DROP COLUMN last_update_timestamp
CASCADE;
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(ER e ive

e AN IR A - (H— B R T A FR 22 1 iR AT BR A s A
TR E R -

BRI

postgres=# SELECT * FROM birthday;

CREATE TABLE birthday(name text,dob int);
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SR BRI

T

HITLUT sQL sEAM g 4= -

postgres=# CREATE SCHEMA foo;
postgres=# \dn
List of schemas
Name | Owner
________ fommmmmmme
foo | postgres

public | postgres

FH_EEEILE R foo - 45??&75%?5 SORyEEIL A ZRRZ (A > SERTE e
A > RISCRITEAT saL &8

postgres=# CREATE SCHEMA foo AUTHORIZATION foo;
CREATE SCHEMA
postgres=# \dn
List of schemas
Name | Owner
________ fommmmmmme
foo | foo

public | postgres

S9N > MEKHBR A @ﬁ,\uﬁﬁﬁﬁﬂ%mzﬂg H &8 & 24
T AT LUT saL 5

postgres=# CREATE USER fool password 'fool’;
CREATE ROLE

postgres=# CREATE SCHEMA AUTHORIZATION foo01;
CREATE SCHEMA
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—RIME - ERIEEHEEEA B CRTBRVATZE - 4 Oracle ERIE » MI{E
PostgreSQL H1/E fui T B — 4 B L B E B AT A 23t = > AR |

]/ 4ASELI TR TLA S - BEEE N A AT R AR 2E - sQL SEALT T ¢
postgres=# DROP SCHEMA foo;

EAMERAGE N yA YRR ST 2L LIRS a3 4R DU T SRR AP -
ERROR: cannot drop schema foo because other objects depend on it

DETAIL: table foo.tl depends on schema foo
HINT: Use DROP ... CASCADE to drop the dependent objects too.

ATECERITEA T saL sEAsRHIHERAH BRI 0 -

postgres=# DROP SCHEMA IF EXISTS foo CASCADE;

j?ég.“

QA FHUER

BT B A N PIERERRES - AT LUT saL a8

postgres=# GRANT SELECT ON ALL TABLES IN SCHEMA foo TO foo;
GRANT

ﬁﬁuiﬁﬁfﬂnmi’E&?E?Hﬂ%?%gﬂ%ﬁmﬁﬁ‘ﬁ*%
FEIL ORI AT E i — 2 BT CBRA LU T sQL RV - S84 3E T BRIERTH
AP T A HUHER -

postgres=# ALTER DEFAULT PRIVILEGES IN SCHEMA foo
GRANT SELECT ON TABLES TO foo;
ALTER DEFAULT PRIVILEGES
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R A EI

B By DBA SRR ET H AR F T PN RS E S
-

T

RHEE foo BRIFRHIRAE foo 4% MR 2 public 4% :

postges=# ALTER TABLE foo SET SCHEMA public;

PAMANIE TS foo B AP - R AR foo SEZZER Hran: > {EUHTAH=
IR BRI B A G2

postgres=# ALTER SCHEMA foo RENAME to newfoo;

bR 7 ERER RS A E G ESN - AR~ e#(Function)-- - FEth ] DUE
B BT A REE |

AHTIESE

EIR R BRI B — N s ERERFTE RS |~ s A
—HFEERRS 2R N T %, TG E DBA BHE SN RS 2
R EAHEE - (HE AL RSN e -
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PR RS R

FEUiE R RN R A (-5 &R EE R 755 PostgreSQL EflE EAk
ERIREST I M AL - RIZASS AN ASEEIMESE » 48y T dblink | » Y2722 Binary
ZEA IR A A ThEE - S TG LA TR A 1T » BUELL Nk iErT
T &k http://www.postgresql.org/ftp/source/v9.1.1/

> HaE KA dblink
(i F postgres MRSE 4% FHEC su $55 [ root RS HET 2448

$ tar zxvf postgresql-9.1.1.tar.gz

$ cd postgresql-9.1.1/contrib/dblink/

$ make

$ make -C ../../src/interfaces/libpq all

make[1]: Entering directory
“/home/postgres/postgresql-9.1.1/src/interfaces/libpq"
make[1]: Nothing to be done for "all'.

make[1]: Leaving directory
“/home/postgres/postgresql-9.1.1/src/interfaces/libpq"
$ su -c "make instsall”

Password:

make -C ../../src/interfaces/libpq all

make[1]: Entering directory

" /home/postgres/postgresql-9.1.1/src/interfaces/libpq’
make[1]: Nothing to be done for “all'.

make[1]: Leaving directory

" /home/postgres/postgresql-9.1.1/src/interfaces/libpq’
/bin/mkdir -p '/opt/PostgreSQL/9.1/1ib/postgresql’
/bin/mkdir -p '/opt/PostgreSQL/9.1/share/postgresql/extension’
/bin/sh ../../config/install-sh -c -m 755 dblink.so
'/opt/PostgreSQL/9.1/1ib/postgresql/dblink.so"’

/bin/sh ../../config/install-sh -c -m 644 ./dblink.control
'/opt/PostgreSQL/9.1/share/postgresql/extension/"
/bin/sh ../../config/install-sh -c -m

644 ./dblink--1.0.sql ./dblink--unpackaged--1.0.sql
'/opt/PostgreSQL/9.1/share/postgresql/extension/"
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>  ZETT dblink pREL
EimeEe e gELEZE " dblink--1.0.5ql ;> 73751 5 dblink H §% 2022048
#l|/opt/PostgreSQL/9.1/bin/share/postgresql/extension/ H &% T » A {E TS 22 &5
RE—REE > WAMRREMNT > TR " MODULE_PATHNAME ; FifY -
A RENERHES T eR BT A BB IR B » B R A&
RHEAA R TENL R E—E—(EE R E T2 50E - thalEsi A
TR B REA A (8T AR

$ sed -i 's/MODULE_PATHNAME/\$1libdir\/dblink/g' dblink--1.0.sql
$ psql -f dblink--1.0.sql postgres

> HWERRE
LT postgresql i S HECETT Meta-Command W& SIEA 2245 -

postgres=#\df

public | dblink | SETOF record | text | normal
public | dblink | SETOF record | text, boolean | normal
public | dblink | SETOF record | text, text | normal

public | dblink | SETOF record | text, text, boolean | normal

> R R A R as a HY
F51E Bl 2R e ifes ERHEE AR ~ (50 F B IR S R L S 1L — 44
T -

postgres# SELECT dblink_connect('mycon', "host=1localhost dbname=foo

user=foo password=foo);

> ANl B R
Fa 7 Wl P T AR A4 S P T &R SR SQL sEE VIR AT E sk BRI AT
i FATIE |

postgres# SELECt * FROM dblink('mycon','SELECT * FROM t1') as tl(name
varchar(10));
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> EEEREREE R
HIAGHET DML B » S{TRLTS SQU AR » 0 BB SR HEF TR |

SELECT dblink_exec('mycon’, "INSERT INTO t1 VALUES(''123'');');

REFABW 8RR dblink {7 HUE R & RHEEIRES > 1A T f##
H 25 E 7 M dgukan T ¢
http://www.postgresqgl.org/docs/current/static/dblink.html
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SN HAER

PostgreSQL fELARTRRASHE R IL IR - (HI AU ER T NE - HE
PostgreSQL9.0 At & ELZEIEE IR -

SBEGTAER - BEFEL P RGFREERATAMIIER

store=# SELECT * FROM customers LIMIT 1;

EALRERACETER M A E AV ER A A - sQL &AL ¢

store=# CREATE VIEW cust_view AS
SELECT customerid, firstname,
lastname, addressi,
city, country,
region, creditcardtype,
creditcard, creditcardexpiration,
username, password

FROM customers

PEEFE M cust_view TR BB iR [BHER RS E 2B A i
LGP GEF I SEv AN =

store=# \x

store=# SELECT * FROM cust_view limit 1;

-[ RECORD 1 J-------- b m i m oo
customerid | 19968

firstname | WCXEDL

lastname | KQUFVXLEBO

addressl | 5013247317 Dell Way
city | AIPXTTC

country | Germany

region | 2

creditcardtype | 5

creditcard | 1774747985415160

creditcardexpiration | 2011/07
username | Rickynew

password | password
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R L > SETEHEEREBRER - DUT R Insert —FEERY] saL

na2 > AR PN B THEE A EHEMNHY - BUSEILU T e

store=# INSERT INTO customers
(firstname,lastname,
addressl,city,
country,region,
creditcardtype,creditcard,
creditcardexpiration, username,
password)
values
('Ricky', 'Liao"',
'4608499546 DellWay', 'QSDPAGD',
'us',1,
1,'1979279217775911",
'2012/03', 'Ricky"’,
"password');
ERROR: cannot insert into view "cust_view"
HINT: You need an unconditional ON INSERT DO INSTEAD rule or an INSTEAD OF
INSERT trigger.
store=# DELETE from cust_view where username='Rickyl’;
ERROR: cannot delete from view "cust_view"

HINT: You need an unconditional ON DELETE DO INSTEAD rule or an INSTEAD OF
DELETE trigger.
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%8 PostgreSQL 717 & EE 2 1 HI[(Query Rewrite Rule)ZhEE » %1 Oracle
Instead-of Trigger TjAE » FJfi# 1 EHligERR > Wl EsRE | & MG EHRER S
NS T DML BfEL Insert ~ Delete ~ Update » /T LA T SQL 5B A TZA AR
w

store=# CREATE RULE cust view_insert AS
ON INSERT TO cust view
DO INSTEAD
INSERT INTO customers (firstname,lastname,
addressl,city,
country,region,
creditcardtype,creditcard,
creditcardexpiration,username,
password)
VALUES (new.firstname,new.lastname,
new.addressl,new.city,
new.country,new.region,
new.creditcardtype,new.creditcard,
new.creditcardexpiration,new.username,
new.password) ;
store=# CREATE RULE cust_view_delete AS
ON DELETE TO cust_view
DO INSTEAD
DELETE FROM customers
WHERE username = old.username;
store=# CREATE RULE cust_view_update AS
ON UPDATE TO cust_view
DO INSTEAD
UPDATE customers
SET username = new.username

WHERE customerid = old.customerid;

ARV ERRAGTEFAE  HAE R EE T A EH LA - ¥ CREATE
RULE {5 CREATE OR REPLACE RULE -
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EEETr SE DL EFR AR FFIUHEST Insert ~ Delete ~ Update 5t P4 2 RilFTas
AEGEERE | WL A TR R AN S -

store=# INSERT INTO cust view
VALUES ('Rickyl','Liao’,
'4608499546 Dell Way', 'QSDPAGD',
'Us',1,
1,'1979279217775911",
'2012/03', 'Rickyl’,
"password’);
INSERT 0 1
store=# DELETE FROM cust_view where username='Rickyl’;
DELETE 1
store=# UPDATE cust_view set username = 'Rickynew’
WHERE customerid = 20001;
UPDATE 20001

j?ég.“

il A A R T A EE R AR PRI A0 B T AR IR AIUE 7 i %
GUE I pg_rules BIATE AR A4 K S EV - SQLEAL0T

store=# SELECT tablename, rulename FROM pg_rules;
tablename | rulename

_____________ o m o e mmmm oo

pg_settings | pg_settings n

pg_settings | pg_settings_u

cust_view | cust_view update

AHERETRANR A FEER - $ATEUT saL sBARTATER -

store=# DROP RULE cust_view_update ON cust_view;
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Esccanlmnt gy RIS

REERFBER N EE R HE CEE 2 B E AR

BRI

B4t > LA Superuser (&S AN EREEMRES -

SAITLLT SOUE » $HHE i 2R AR ST (P8 2

postgres=# SELECT usename FROM pg_stat_activity;

I A P A5 e (O 25

postgres=# SELECT usename, dtname
FROM pg_stat_activity

WHERE usename = 'foo';

AHTIESE

PostgreSQL Z 4T &I pg_stat_activity G HFEECHEATA B 2 B RHE AR s
HICE BT Ry BFEET SQUEBENE ~ B & IE R T K BHGHI TR - F &
e

IRHFEE F P w6 & B B R R EIRES

PRt L P el — i (o F 3 AT RE s R B (e i e A (LA - ERF S
RGBT i B FH P A2 - DA A TR S8 AR B DR m] PRER AR

postgres=# SELECT datname, usename, client addr,
client_port ,client_hostname

FROM pg stat activity;

FR#% client_addr ~ client_port ~ client_hostname JFE IR EEZFEFHEE
AHEUARAE FH P 22
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EAEHEEE

AEERES [ER S ANo] Esy(o0 FH 2 IEAEA T r FeREh 1 2

BRI

B4 > LA Superuer i S AN ERL ERHE R Es 2B 0E B
track_activities = on » H[{EAZEFE postgresqgl.conf BN TLA T SQL T -

postgres=# SET track_activities = on

T

AEUPLE(E I  CE R R (R sl T saL 557

postgres=# SELECT datname,usename,current_query

FROM pg_stat_activity;

— &M s & RKEFHBEEREREARSR > LIF-EFEARTENE > i
G current_query {7 REVE  HLLE IS & 230 T <IDLE> | RAE » %
{5 FH & BE G R TR {R] SQL 5EE 1T PostgreSQL TEAE &R} FH Pl 5

AT LLT saL 50 AR IEAE ST ERYE T
postgres=# SELECT datname,usename,current_query

FROM pg stat activity
WHERE current_query != '<IDLE>';
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AT

S HECE track_activities = on [} > PostgreSQL & U I BTEN(E - L2
LR A E RHE R pg_stat_activities

SN BT TR pg_stat_get_activity() 5 FH A A P ImFTAE A BT THE
J(Process ID) » A HFZ N TRZ FUIEAEET THHEEN(E -

TRt P VAR T TRE R

#ps -elf|grep postgres

postgres 727 22712 ©09:50 ? postgres: postgres postgres [local] idle in transaction

postgres=# SELECT pg_stat_get_activity(727);

7% i A EAEZE By NULL B RIS BT A T TRE 7IRRE -

postgres=# SELECT pg_stat get_activity(NULL);

A PR AT B RHE ST TUREE sQL F55 T — MR EAC Z R
FH /(OLTP, Oline Transaction Processing) Z4%t @ (TS IEEHIYE(E » Bl gt H 24k
T2 BT - R LR B RGERIFE pe_stat_activity & » A2
PostgreSQL 9.0 55— &HAMEAH » %4/ pg_stat_statements » F]R[IFFECERERESET
1B > SEalET o 2RI 484
http://developer.postgresql.org/pgdocs/postgres/pgstatstatements.html

] B DU R 5 2T SQL 3572 55— 1B Ml A 5 2 (# F SELECT
pg_sleep(5) > FEEN{T SQL 55 1% HENF I 5 Fh8E > J7EFRMH pg_stat_activity ¥
25 BT ESE log_statement > FARUE RECEFTA T SQLEEE > thA]
PUEMTERHE S EHE postgresql.conf ZK5EGELE
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postgres=# SET log_statement='all'; #EARL
postgres=# SET log_statement=none; #EHEA

RERITIE SR RE R REEH

Tr&EAfE R A P m AT THY SQL m/£ (B IRIE L 7] ?JZEH
I TRARY SQL SR K AT THYF Pl > EfT oA AR TEAT saL &5

postges=# SELECT datname,usename,current_query,
current_timestamp = query_start AS runtime
FROM pg stat_activity
WHERE current_query != '<IDLE>'
ORDER by 1 desc;

BEHLLE SQLEEZE R BT R 2 SQL sE5 MARIE RS R G PR -

[ ps F5SEE SQL I5SHUITIREE :

R#fEZR PostgreSQL THZ L EHIE 2285 update_process_title BHEL (HFEEH L E
AP E B i SR EIR 25 HET saL 5 SHHIRER » W0 AR ¢

postgres: postgres postgres [local] SELECT
postgres: postgres postgres [local] idle

postgres: postgres postgres [local] idle in transaction

ey B e (iR as R BARUL 2 BUE AT AT LT saL sEARERL -

postgres=# SET update_process_title = on;

170



FEEH A 5 24 R pe_stat_activity (AT waiting i JIET 3% (i F 35 i
EEFHTHEHEWNT SQL 588 HREMEITEIT saL » thah Ear i & iR #t
$57E (Blocked)/ IR EE :

postgres=# SELECT datname, usename, current_query

FROM pg_stat_activity
WHERE waiting = true;

55N HIPRAL waiting FsffidhfE - FefTrI &g T =truey > BT sQL
BE

postgres=# SELECT datname, usename, current_query

FROM pg stat_activity
WHERE waiting;
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USRS e AR

BB E AR TR R B R S E I A TR i TEA T saL 387k >
{50 F3E IEAE A TR L SRR A P L B R R R E

SELECT

.current_query as waiting_query,
.procpid as w_pid,

.usename as w_user,
.current_query as locking_query,
.procpid as 1 pid,

.usename as l_USEf‘,

+ P = = = = =

.schemaname || '.' || t.relname as tablename

from pg_stat_activity w

join pg_locks 11 on w.procpid = 11.pid and not 1l1.granted
join pg_locks 12 on ll.relation = 12.relation and 12.granted
join pg_stat_activity 1 on 12.pid = 1l.procpid

join pg_stat_user_tables t on 1ll.relation = t.relid

where w.waiting;

It sQL sHi% > BB IHESHERT SQL 551 (pg_lock)_EIEAE FRFUINE SQL h

1755 (w.waiting) °
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Bk FE LR Kill Session

AR ARG A SRR & R -

B4t > LA Superuser (EFHEE AN ERIEEMES > #& 2R8> siitidliBbr
(s FHE P LR T2 BT TR B pg_terminate_backend (processid)ifZE %] -

postgres=# SELECT datname, procpid FROM pg_stat_activity;
postgres=# SELECT pg_terminate_backend(18179);

AITIESE

EHUT pg_terminate_backend pREHE > PostgreSQL &iA{Z5E SIGQUIT 22 2%,
TR BRI TIE 2 E St (FE TR Ik -

IR sz fE B ARG IR R A T2 IS AR & T TV T T TeR
pg_cancel_backend(processid) » pg_terminate_backend()EZ pg_cancel_backend() &z
KHYZSLE pg_cancel_backend(){E F 1 TE/EBNT SQL 564] » MR B4 #7E
SREIZ I TIRR -

postgres=# SELECT pg_cancel backend(18179);

B — pg_terminate_backend ()i ANEF K2 A2 THE IR > AEE R e dafE
F ARG HEE(ETE SIGKILL HEeH{EE R San Slms{Ta416 < » HazEHEH
root i postgres fEE o

# kill -9 <processid>

R AL kil -9 JT =R & P A AR RV TIE R - B EUE R
fas 28 synchronous_commit {E 5 off » THE% Fy on » % o0 & SR P (s A& 0T
RIZZ 5 commit A& R EDRHE SR ST kill -9 BAERE NS EARI N A S 2 -
ANERFILBN R B HRE -
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EEIT saL sBAR R BIRE Ry i B BTl

FERILFER T MEcEE AR A FERIT sQL sEARTRR AR - L
FIRE BRI 2 8 statement_timeout ZRIRERFH] > THECHRAH B (L K2 h)
(Milliseconds) » B4 LAFD(s) R BEAL > HI{ELA postgresql.conf FEEEITLLR SQL &6
5

postgres=# SET statement_timeout='3 s';
SET
postgres=# SELECT pg_sleep(10);

ERROR: canceling statement due to statement timeout

PULE > 1 timeout HFEIEE Ry 3 70 - HEEAEH STl B pg_sleep()FaZ [l &
[FE 10 7 - R AERT EPRAIE R RS -

B A AR B R E R R TR

ST - nRERE S A\ B AU PR B FPUmt (RS - EEEHES
ABITHTET SQL sE7ATR - RETFRHFESG T E > TEEE R EE RS EE A
B (5 A B R TS F (el iR es 20 » AR 20RE -

ST T DA T SQLaEE A2 )& SR [ B ke 1 e e R[] 20 S s Ef TPk -

postgres=# SELECT pg_terminate_backend(procpid)
FROM pg stat_activity
WHERE current_query LIKE '%IDLE%'

AND current_timestamp - query_start > '20 min’;

AAREE R 5 B bR A B B R T B A5 RS [H] 20 73 s AT T PR ] DA
psql 15 ARIATT 2R EE R FLENE -
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fE A RIERY Prepared Transaction

& 3] 2PC(Two phase Commit)i » FIRERE B SHE M35 R A 7 T - mE 4
LUT sQL sBA &L Bkl Rt TRE P ATk -

SELECT t.schemaname || '.' || t.relname as tablename,
l.pid, l.granted

FROM pg_locks 1 join pg_stat_user_tables t

ON l.relation = t.relid;
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TRHREEFERR

— AR R D ERER AT RE R E L A FE R - (B AS BAE B RHE T T
RBEZE > BURRIBEER AN A AR E &R -

BRI

RS Superuser (% 8 ABGE L FHE TR BREREA 21
PR -

Bt Z4% pg_stat_user_tables BRI HEHIE R EHFEHR

tmp_stat_user_tables :

CREATE temp table tmp_stat_user_tables
AS SELECT * FROM pg_stat_user_tables;

FEILE R tmp_stat_user_tables —E&IFfE]{R - #TTEA T sQL #EE - RS
e ES IR AT BN E 2 B - R mjshait A P HUBHTE IR R & a2
ZUERI pg_stat_user_tables PN & B AF &5 ¢

SELECT * FROM pg_stat_user_tables n

JOIN tmp_stat_user_tables t

ON n.relid=t.relid

AND (n.seq_scan,n.idx_scan,n.n_tup_ins,n.n_tup_upd,n.n_tup_del) =

(t.seq_scan,t.idx_scan,t.n_tup_ins,t.n_tup_upd,t.n_tup_del);

BB PRERCERIERGUTE > ATITLAT saL s A SETHERZ

postgres=# SELECT pg stat reset();

RS R BEEA LSRRI F G A S 2GR
pg_stat_user_tables §1 o
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T ERRGEHE

B4 T SRR AT B R R
pg_stat_user_tables 7 » §CER YT RILL (i (565 0 e S R A 045
SHE - DB BB E RYE R A AR TSBUT 0L :

F—  WEIZAERIFE pg_stat_user_tables (&R 2 &R
backup_stat_user_tables Hf A 5% &kl ARG N— S LI AL

CREATE table backup_stat_user_tables AS
SELECT current_timestamp AS snaptime, *

FROM pg_stat_user_tables;

F 0 ERERRGGEHE,—IFERERZEA 2B
backup_stat_user_tables °
INSERT INTO backup_stat_user_tables
SELECT current_timestamp AS snaptime, *

FROM pg_stat_user_tables;

AL E HAZE A B RIERARATE n B EE LS HHES T psal & A SQL fIA
o (i F PostgreSQL %HYME4H pg_agent o
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s TREERE Az

B EET IR B R E AR e R AR A S g R 1L R B PR -
WREE TR RIS 22 > R BIR arAr E e (5 AR -

BRI

B fEHEAT sQL s AE R ARG ZEM - THaR MRS
postgres=# SELECT current_setting('temp_tablespaces');

BSCELT AR R BT SR AR ZE ] templ B temp2 o ML CERARZERETEL
TE Ry RIS ZEM] -

postgres=# CREATE TABLESPACE templ LOCATION '/postgres/templ';
CREATE TABLESPACE

postgres=# CREATE TABLESPACE templ LOCATION '/postgres/temp2';
CREATE TABLESPACE

postgres=# SET temp_tablespaces=templ,temp2;

FHRHITLAT saL 5872 » Bl A RIR = HEoE B AR

postgres=# SELECT current_setting('temp_tablespaces');

current_setting

templ, temp2
(1 row)

FEH BRI pg_tablespace ) - E{FRARZEMIFTAE H #% -

postgres=# SELECT * from pg tablespace;

spcname | spcowner | spclocation | spcacl | spcoptions
------------ T T e
pg_default | 10 | |

pg_global | 10 | |

templ | 10 | /postgres/templ | |

temp2 | 10 | /postgres/temp2 | |
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PR 7 A (R ERBZE SN B R R g R I RS
[E > DU R E BT AR

B JeiE AMEEIZHVETFRARZEM] templ > a1 H #RAT(G22RH] -

# du -s
8

EEALE TR AT Ry temp_tb1 > FGETE L HikAT (b ZER]
postgres=# CREATE TEMPORARY TABLE temp_tbl (a varchar(10));
CREATE TABLE

# du -s
12

TR - 85 T e et 2 AP iy L LT —
HHE + AR A M LR T 5D

BB E TR RN AL T S SR >
BRI (R o TR R G E B R AR 2= M AL (R - 4B R
ASPGDATA/base HEk T :

select sum(pg_total relation_size(relid))
from pg_stat_all tables

where schemaname like 'pg_ %temp%';
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RE Y AR ZERERE

BRI E R e 28 log_temp_files THEL(E & 0 tHESHR N EELE S KNEF
A G AT R > HAVAR R RIS 22 [ > AIIATEE o LRSS
It iE LA kilobytes Ry BEAY - EAE IS E HFF (HRFETE A Z &R EE RS H
BOAE ©

IEERR B (AR G R (B B R SRl B B3R FRZE R 28 e e R e v]
RERBHENARR > ATE R (R a5 S AR S TSR L AT RERR R E bR IE L
FNEAVEFER > B RHE RS A SOE B R R - N B RRL T H %
BIAT 5 2R A0S i@ﬁ%iﬁw [H] > THEXEH A £ SPGDATA/base H gk 12
T Ry tx oo > VRN ERHE AR S E R H gk & SN ER TR
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ARl ke HaatE ks

Ert (A ras HEeiE G ac ik B A Arat A B 0E MR e b e]
RE— KM EA 4 2% MB &2 GB HYERHE » WUEHVEELIRE T ik
BRIk HEetEREER T -

BRI

Ryt e Bk Ekas HESHERIRRIM & A 2 s » nTAE R E R g e e
& postgresql.conf 3 E S8 - IR T EAL - $HEERHE (Rl es H 5518 HET THmE
(Log Rotation)

log rotation_age = 1d

B TR  SERE T2 pgFouine » ZEZEMEREAt % » I
I = B AR U5 By syslog » A B 2285 log_destination” 5y syslog > 41t pgFouine
A REIEMERET T IHT -

FRYESRE TS - LTI -

# pgfouine.php -file /postgres/postgresql.log -reports

n-mostfrequenterrors > errors.html
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LUNRyortireds > B HIMLRRR > nIECEfER R e EA sk - B2
FEEE A g AP 5 ({85 %5 DBA -

pgFouine: PostgreSQL log analysis report

Overall statistics | Queries by type | Slowest queries | Queries that took up the most time (N) | Most frequent queries (N) | Slowest queries (N)

Normalized reports are marked with a "(N)".

» Generated on 2007-03-30 20:58
= Parsed /home/gsmet/work/pgfouine/logs_pgbench_20051211063633.log (608,204 lines) in Sm16s

= Log from 2006-12-08 11:14:50 to 2006-12-11 06:36:31
= Executed on edgewood

Overall statistics ~

» Number of unique narmalized queries: 9

= Number of queries: 257,288

» Total query duration: 1851h35m33s

= First query: 2006-12-08 11:14:50

= Last query: 2006-12-11 06:356:18

= Query peak: 61 queries/s at 2006-12-08 11:14:50

Queries by type ~

Type Count Percentage
SELECT 210,482 glL.e
UPDATE 46,774 18.2

Rank Duration (s) Query

1 4,777.68 UPDATE accounts SET filler=fower('teSt fiLIEr') WHERE aid < 1000;
3,949.61 UPDATE accounts SET filler=fower('teSt fiLIEr') WHERE aid < 1000;
3,763.44 UPDATE accounts SET filler=fower('teSt fiLIEr') WHERE aid < 1000;
3,696.27 UPDATE accounts SET filler=fower('test fiLIEr') WHERE aid < 1000;
3,687.32 UPDATE accounts SET filler=lower('teSt fiLIEr') WHERE aid < 1000;

(3, BN PV N)

1775 B 25 A R pgFouine HUAS & 50 Al B4l -
http://pgfouine.projects.postgresql.org/

Fr T Ll pgFouine L EEIAR 28 HabAE i TESN » A HEBEUER
PQA (Practical Query Analysis) » It T ELFH Ruby #EE K » o] R4k -
http://pqa.projects.postgresql.org/
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CHAPTER 9
B R AR TR

Hll

b P P )
=

RENFRGATT -

EifHeE H B4R

i B R R

HERALT)

T4 EEHY Prepared Transactions
R

HrRlE R RS |

BEHEZEL

PR EHZES
MERARBEHZRT]

B T E R E S

VV VYV VY V VYV VY

FIE

PostgreSQL PIEH T3 = BMMERE S A SERTT LA (A B S R 2
EETEE

PotgreSQL fE{f—4E:E T 5. VACUUM > mJUXENNERR— &R} R I & T
HETTIEAE » HE T LB ANALYZE F55 481 - =T EAiﬂﬁﬂﬂ BarEt&En o e E
7548 autovacuum DIE REFFETER|HENME -
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B E B

PostgreSQL 9.0 kit A THEREL A Autovacuum > LBV EREF- T A R E G T
ME4EE TAE > ZRTT Autovacuum B & BRI EERNAE - BCAIfeT 5 T e iy THE Fed
SRR Ry — {5 2 B

BRI

KBTS R T4

> —RPER R ASERE T - BT E R
> —{EEHHPR RIS » NIRRTl -
> ERHERLEE R R E AR R R 7

B 5 B tE(R Autovacuum ELGARL o ETESELA T WA BE RS postgresql.conf
g Hh % E IR -

> autovacuum =on

» track_counts=on

{E PostgreSQL H1 5 35 {E 8¢ ¥ Autovacuum T EE(TIHHEE » DIFFEAR[E
IREE -

autovacuum

autovacuum_analyze,_ scale_factor
autovacuum_analyze_threshold
autovacuum_freeze_max_age
autovacuum_max_workers
autovacuum_naptime
autovacuum_vacuum_cost_delay
autovacuum_vacuum_cost_limit
autovacuum_vacuum_scale_factor

autovacuum_vacuum_threshold

VV VYV YV VY VYV VYV

log_autovacuum_min_duration
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PostgreSQL H1H] 7 BT ERIZRHE T Storage 2HECE » sBIAUIT ¢
ALTER TABLE table_name SET (storage_parameter = value);

Storage FHEHS AT -

autovacuum_enabled
autovacuum_vacuum_cost_delay
autovacuum_vacuum_cost_limit
autovacuum_vacuum_scale_factor
autovacuum_vacuum_threshold
autovacuum_freeze_min_age
autovacuum_freeze_max_age
autovacuum_freeze_table_age

autovacuum_analyze_scale_factor

YV V V V VY V VYV

autovacuum_analyze_threshold

"TOAST | EH}Z(The Oversized-Attribute Storage Technique K EEFELITE
i) - AIREHELI TN 248

toast.autovacuum_enabled
toast.autovacuum_vacuum_cost._delay
toast.autovacuum_vacuum_cost_limit
toast.autovacuum_vacuum_scale_factor
toast.autovacuum..vacuum_threshold
toast.autovacuum’ freeze_min_age
toast.autovacuum_freeze_max_age
toast.autovacuum_freeze table_age

toast.autovacuum_analyze_scale_factor

YV V VV YV VY V VYV

toast.autovacuum_analyze_threshold

TOAST Ef}F% » —fif = PostgreSQL HYE HIA/NE[EE 8Kb » 3l /1
—{EE R A B — R P al sk i —{E H i - {2 PostgreSQL 7.1 & 5T
ARBERRE - s a8 25 B e B

TOAST(The Oversized-Attribute Storage Technique) » 8 A RIF SR EEFEFL i
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AT

B ERHERF Autovacuum » @ FRIE S2 87 autovacuum_naptime e E RS
] - DR Ry BRI EHA T » BEFESITT VACUUM B ANALYZE -

—REI R EGE TR NS FIR R 2 (B TAZ e A Vacuum ST 2R
EHEEANFTENE | RS 2:% autovacuum_max_workers #E{TFH%E
PREATHEAERI AT » A Autovacuum slave 177 1/0 EhEI » EstHOBFEZ%/D 1/0
BEE > H 27T autovacuum_vacuum_cost_limit 2 E[REH] - (F& g Autovacuum
=1k HFIFERF R FTRE (H autovacuum_vacuum_cost_delay Zl|ZE{& 424801 T
FEREGEEAT Autovacuum IR Z 1/0 EIR » it nlRE HEE
autovacuum_vacuum_cost_delay 2R [T FRIEE ST Autovacuum T3S £ 40
&R %S > autovacuum_analyze_threshold 1] AR E & autovacuum ELENHS#N{T
ANALYZE —ZX update B, delete 2%/DE05% ©

F4h » & Autovacuum BT - QA TICE AR ERFENR - KRR E
HEE H A » A 2%E 24 log_autovacuum_min_duration ZEiERY o

87> Autovacuum FHEES RO IEH Z(RPER Instance J&4K - 415E H EAESH %]
I EERFERCH A NER R TT

postgres=# ALTER TABLe t1 SET (autovacuum_enabled = off);
ALTER TABLE

ZORISRIBAL I TOAST 015 -

postgres=# ALTER TABLE t1 SET (toast.autovacuum_enabled = on,
autovacuum_vacuum_cost_delay = 20);

ALTER TABLE
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DL EA M ET A AT S E R R B 4G E autovacuum > HFRAEDUT SQL B4
REE R EERF T H autovacuum SEEE ¢

postgres=# SELECT n.nspname, c.relname,
pg_catalog.array_to_string(c.reloptions || array(
select 'toast.' ||
x from pg_catalog.unnest(tc.reloptions) x),"', ")
as relopts
FROM pg_catalog.pg_class c
LEFT JOIN
pg_catalog.pg class tc ON (c.reltoastrelid = tc.oid) JOIN
pg_namespace n ON c.relnamespace = n.oid
WHERE c.relkind = 'r'
AND nspname NOT IN ('pg_catalog', 'information_schema');

1E#EFT VACUUM B2 705F Insert, Update, Delete Eh{EHY » S {F I HA] 2%
1l ALTER TABLE &, CREATE INDEX ° # Autovacuum & &8/ {E5HIFEET VACUUM

& A &R T ALTER TABLE B CREATE INDEX 1ffj ZE 4= AUEHE » (£ H B 11
VACUUM Ef{E -

BT VACUUM {5 — SR G BEAE(Shrink 122 » IRkEnel R ab A A
RORGEFIZER » LRI IR eI - T EREREAERI R
AT VACUUM FULL 1% » VACUUM FULL I 0 0 4 BT S e
FPEEIBIES | > #E PostereSQlo.0 RE A b it TEKEE T (5 - B AT IR R
Ld

}%Eg.”

B E IR gs e EAE postgresql.conf i AT SR MIAERY » Bl EsR T AT
TR A Autovacuum FH[BE S8 i — (B FE ZE40 autovacuum.conf » FEjR
postgresql.conf 4gEEL 22184 autovacuum.conf °

include 'autovacuum.conf'
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BT PRI = SRR S TR © ERE K
15 BOREUR R E RS R R » TR — (8 — (B0 autovacuum 2
sl

postgresql.conf 2 ELI R -
autovacuum = on
autovacuum_max_workers = 3
include 'autovacuum.conf.day'
#or
#include 'autovacuum.conf.night'

JL ==

autovacuum.conf.day ¢ E{H :

autovacuum_analyze scale_factor = 0.1

autovacuum_analyze threshold = 50

autovacuum_vacuum_cost_delay = 30
autovacuum_vacuum_cost_limit = -1
autovacuum_vacuum_scale_factor = 0.2

autovacuum_vacuum_threshold = 50

autovacuum.conf.night 2 E1E.

autovacuum_analyze scale_factor = 0.05

autovacuum_analyze threshold = 50
autovacuum_vacuum_cost_delay = 10
autovacuum_vacuum_cost_limit = -1

autovacuum_vacuum_scale_factor = 0.1

autovacuum_vacuum_threshold = 50

FEZEBR > FARF H 7 53 B R E profile 2 HER A [E] Autovacuum 5ERE >
DFa&RER A EIHARI P R RV IR -
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B H B RGE SRR

‘= PostgreSQL TEHEFRES A Fy i kel il I 78 i AL ) U gk 1 72 AR S TET 7
Ry 45 (Freezing) -

PostgreSQL $1 &5 (Row)E LU T EIE » & Row Version A~ F 1] A {5 A5
VACUUM %% » 5% ROW Version 4B EE% 4% VACUUM JEH4E o

BEGFAGR E R ERERE —HEEENE MAERE R KGR AR
&5 > BN —2 VACUUM T/ EER B RIFING R A E Skl + #2852 > Autovacuum
R BN FRAR AT T ARAS T A5 K 1/0 KR EEE

WA BAEFEA - Autovacuum 48 EA 18 S AU F ] B BT fEE &
8 R ANEBRIE TR Autovacuum #EHIRHES] > N {S{TE Autovacuum & #E&
FHEIBE R R > FORHE " %EH H b R4 H] | T4

—fRIME VACUUM HE/ e st apt - 2R 228 JAIEATHT
TMEEIRERIR TR &G A RE TR

B RRERFRENE pg class. relfrozenxid M F2E 28
vacuum_freeze table_age 3¢ B{HIF» (e BT E SRR » MEk K& 1/0

WISABTHYG VACUUM fEFERLE) - Rl i& s E S
autovacuum_freeze_max_age ARFZEE{o]HF VACUUM & siddlliFs » it Eei Fef e
JERBHPFAAS Row - (H AFRIFERIMAIG 45 4F - #rdaR%Ed] Autovacuum FEEAETEENY
I PR

189



VACUUM [REEf(E (LB RIS - &m%ﬂ@%@%m@ SR [ EIIET
VACUUM fRi & RHE > HIRTTEL T saL SR TR -

postgres=# set vacuum_freeze_ table age = 0;
SET

postgres=# vacuum,;

VACUUM

postgres=#

A BRI EBREAERT - B H AR EHARE - RSB E B IREIR
B EFEEAEALE -
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##7 Transaction Wraparound

% NS > A% " Transaction wraparound | ¥R 2 M = 2B 5 E
BEX Transaction wraparound

BRI

B AHELUTEE ?

WARNING: database "postgres" must be vacuumed with XXX transactions
HINT: To avoid a database shutdown, execute a database-wide VACUUM in that
database.

You might also need to commit or roll back old prepared transactions.

B ERAVEIE.

ERROR: database is not accepting commands to avoid wraparound data loss in
database "template@"

HINT: Stop the postmaster and use a standalone backend to vacuum that
database.

You might also need to commit or roll back old prepared transactions.

WA HBLLL EEE - F8E0R - R SR TR AR | - LSRR E
e Ry T E S A HERSAEREERES 0t E T -

Dl

EE R E A s U DL EERERY - B e R Y B E BT

vacuum 5% :

# vacuumdb postgres

B ETAE psal AT ¢

postgres=# vacuum postgres;
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AT

PostgreSQL A EHE FH A e Al 28 (Transaction identifiers) » K/N&YJ 4 fizgT4H »
A 2731 TIF (A (EMERRA] id - & PostgreSQL A (1% & B AR TEIRAC E Wk
Hlles - EHEFN R TR 8 ALTaH 28 & ih pl s RSURER 2L > s
{5/ 4 firyce -

PostgreSQL fEFiAE(F R G —E(HEHI Falnlas > SUEIIE R VACUUM 4
RS - R BB R E I A F A R A DL EFERENE

E BT R PSR B R - BRI AR A RIS - IEHE L gERE
B} fEE A A B —(dfi FH 1555 (Single user mode) > H52 " Stand-alone backend | °

# postgres --single -D /opt/Postgresql9.0/data postgres
PostgreSQL stand-alone backend 9.1rcl
backend>

FEE T VACUMM HEfTEEE(EIR °
backend> VACUUM;
backend>

1R 58 BAL R B A <CRTL> + D BB A] -
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Al Prepared Transactions

Prepared Transaction =78 ¥Rk FHiR A& Z= 4L > Prepared Transaction @ fif
& 2PC i& Two-phase commit FE. 5 —; Transactions Commit & 254 fA i fi {5
M B ARG ETE R E DL EERER - By T IRFF R EE R — M (R
&% Commit HLZ 2 Rollback) 5 55 » Fy 17 XA [ E 228 » [EIHHE A (B
LA _FHY Transaction Manager(TM) » #[1{i F JAVA Transaction API(JTA) = E & H 4 ik
#&(Middleware) ; ZI5R-LL_F1E R & R A& RPN EE{H F Prepared Transactions e

¥l

G R ERHEE R 25 A 55 E 2% max_prepared_transactions > {5
B Ry 0B > AR IR EENE - SCEIVREIREE % Prepared Transactions 7 (F > 7
DUy 0 R fp E A HE R -

HITLAT sQL B A4 SR max_prepared_transactions :

postgres=# SHOW max_prepared_transactions;

HITLUT saL w84 A Bl E e ks A WRLLEl} Prepare Transactions

postgres=# \x

postgres=# SELECT * FROM pg_prepared_xacts;
[ RECORD 1 J---mmmmmmmmmmmmmmmmimcecmee e
transaction | 121083

gid | prep1l

prepared | 2010-03-28 15:47:57.637868+01
owner | postgres

database | postgres
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T

4538113 Prepared Transaction T2 E5 6] | f# L K41 Transaction | ° {E

Two-phase commit #&HI| &R EE AR 8 & B RHE S Transactions Manager #5845 5
‘& Crash B » @ ZF 4= Prepared Transaction ©

s B A 100 {EHE#4R [EFAC S > (HRNSERY > Transaction Manager #8/F
Crash > AJEE®A 1 3| 20 {ELL_ A Sy & BE Y prepared ARAE -

Ry T B I A FhiRRE - PERFFAM R e 15 2e A 5y B E T Commiit EY,
Rollback o

WEZAEST Commit F{TLUT SQL &A% -

postgres=# COMMIT PREPARED 'prepl’;

N ETT Rollback EITLLT sQL B

postgres=# ROLLBACK PREPARED 'prepl’;
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AT

Prepared Transactios f& & | fELRAS S Y —8: » & 2RA Prepared Transaction

SRR AN 2 BRI e B 1 T AR -

AT A EIE 44 Prepared Transactions BT FHE{ERF » A[E#{TLA T

SQL sBAAHWRLE A 5 IESHE BRI

postgres=# SELECT 1l.locktype, x.database, l.relation, 1l.page,

l.tuple,l.classid, 1l.objid, l.objsubid,
l.mode, x.transaction, x.gid, x.prepared,
X.owner

FROM pg_locks 1 JOIN pg_prepared_xacts x
ON 1l.virtualtransaction = '-1/' ||

X.transaction: :text

postgres=# SELECT DISTINCT x.database, l.relation
FROM pg_locks 1 JOIN pg_prepared_xacts x

ON 1l.virtualtransaction = '-1/' ||
x.transaction: :text

WHERE 1.locktype != 'transactionid';

FERPL A4S R » FHIRE % Prepared Transactions 2
Rollback Hji&] -

T Commit B¢
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EEHEENERREREDPER > AR HER AN EECERS
AR > BRI R E RO ER e -

bl
> S 2SS RIFEE ST VACUUM » 274 ErE) Autovacuum IfEE

Y

T 22 (i P o A sy AR R (o B 2= -

> PEELIERESE - FEEEIIARSE temp_buffers ; ABZEREER A
{EZE A E RS AL IR AS AR 2 R IR RS U (Swaping) ¢

> HEREERSEFRE N I EEE D B0 o TR

FRTERHY 1/0 BT EE R EERIREE S [Frid iy /0 B S HET2 | i

AR E 28 temp_tablespace [RFET AR ENL A E RASZE B N K 735K

1/0 -

AUFTIESE

PostgreSQL9.0 IRANR & IR 1L E 7= G [HIIF N B R 248 B FBHR pg_class Ei
pg_attribute ZETT3Z5EE0EE - UL ZRERIFR MRS BRI > B TiELRL
BRI AR B2 E » o EHAE R VACUUM E(EIE) Autovacuum ©

UNAK(SE ] T B T VACUUM € 24 EflER - BBl T sQL sBiAY T
Hi&ERER

postgres=# SELECT relname, pg relation size(oid)
FROM pg class

WHERE relkind in ('i','r') and relnamespace = 11
ORDER BY 2 DESC;

relname | pg_relation_size
_________________________________________ e e e e
pg_proc | 466944
pg_depend | 360448
pg_attribute | 327680
pg_description | 237568
pg_depend depender_ index | 221184
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pg_depend_reference_index | 212992

pg_collation | 196608
pg_proc_proname_args_nsp_index | 188416
pg_statistic | 139264
pg_attribute_relid_attnam_index | 122880
pg_description_o_c_o_index | 122880
pg_operator | 106496
pg_rewrite | 98304
pg_attribute_relid_attnum_index | 90112
pg_proc_oid_index | 73728
pg_class | 65536
pg_type | 65536
pg_collation_name_enc_nsp_index | 49152
pg_statistic_relid_att_inh_index | 40960
pg_operator_oprname_1l_r_n_index | 40960
pg_collation_oid_index | 40960
pg_type_typname_nsp_index | 40960

affiF - reliknd ffiz R r BHERSR T RZES] 0 s BIETY(Sequence) > t £y TOAST ©

— % S BE RGBT Size JEZ A K > AAMAKEHA4EEE R E A RE &
% Size SEEF2% GB L1 | > BUEHAE{T VACUUM E¢ Autovacuum » N{EH]
A 72 R BRI A B R EERLEE ©
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o TEEREEERS |

PostgreSQL 7 #F MVCC(Multi-Version Concurrency Control)» {§& & EHA DML
ghE - st Z(E DL EFEEE R - AR EFRIVRFaicE DU EES

> ERREEEDEA e -
> B BERIESEA A -
> BEHKNAMEETERAEEES -

\}
7,

MVCC £y PostgreSQL #% [\ IHRE 2 — @ AR L HRERARA » & % DBA JEF 1 fi#
MVCC A{lZE(F » A DL EAYERE - B RS A E - » IR ZH RS Dead Row
Version » L #{T Update 775k 25 » Delete B {7 Insert E]—FrREEI{E -
G FHZERM] » AT 220U sEkfiE L ERhERR » Bt Rt e IR T
VACUUM [B]ze R A » [BIUS 22 A I 7] BE & (E 8 ACHH s ZE55AE » BUR
HRHIEHMEHRE  ILEIE % & Defragmentation ~ Shrinking ~ Rearganization =, Table
Optimization

postgres=# SELECT

nspname, relname,

round(100 * pg relation_size(indexrelid) /
pg_relation_size(indrelid)) / 100

AS index_ratio,

pg_size pretty(pg_relation_size(indexrelid))

AS index_size,

pg_size pretty(pg_relation_size(indrelid))

AS table_size

FROM pg_index I

LEFT JOIN pg_class C ON (C.oid = I.indexrelid)

LEFT JOIN pg_namespace N ON (N.oid = C.relnamespace)
WHERE

nspname NOT IN ('pg_catalog', 'information_schema', 'pg toast') AND
C.relkind="i"' AND

pg_relation_size(indrelid) > ©;
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s cl

B A s A M AR S | T W e s R M PR = e - AR 2 R E
DML {7 A4l Insert~Update s Delete HYJfEH Z:47iHF 1] /2 & s BE B XRERYIE |
WA RS [ ARG T B A B R ARE S M A & B HSH & Autovacuum JfiA
FERSETHEENER - BAEREAROMEHRS| -

BRI

PostgresQL $2flt— T EL %% reindexdb |+ 8 (F3E S48 TIL TR B
e B EFTA RS

# reindexdb dbname

RIS E R (A AR as NPT B R R G T TE R AT TPL a4

# reindexdb -a

— T = BB E R S BT FR L R T LB I e S B E R R B E
(AccessExclusivelock) » JEHEE ERIFRIR AR A BE S AT 2B/ NI > T TR o
JHERRS MENSCERE »EER SRR -

DUTNEEH 5 B A FFEHERIZR thl B EZES | > —{E & Primary Key >
5—{[&l name fErLS| -

T ERER b1 R 5]

postgres=# CREATE TABLE tbl (id int,
name varchar(10),
PRIMARY KEY (id));
NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "tbl_pkey"
for table "tbl"
CREATE TABLE
postgres=# CREATE INDEX ON tbl(name);
CREATE INDEX
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HITLUT saL sBAEH BRI thl TArAZES]

postgres=# SELECT oid, relname, relfilenode
FROM pg_class

WHERE oid in (SELECT indexrelid

FROM pg_index

WHERE indrelid = 'tbl'::regclass);

oid | relname | relfilenode
_______ o e e e e
17545 | tbl_name_idx | 17545
17543 | tbl_pkey | 17543

PostgreSQL 37 $&$5< CREATE INDEX CONCURRENTLY SBA{F VL 23E I R b &
WERAVEHE - W R ([l E—Ef A E AR 2RO HE AR
i o

FRIIRS K > Rl ERIEREE

postgres=# CREATE INDEX CONCURRENTLY new_index ON tbl(name);
CREATE INDEX

ERL R Gl
ALTER INDEX new_index RENAME TO tbsl_idx_name;
L AE BT id AR

postgres=# CREATE UNIQUE INDEX new_pkey ON tbl(id);
CREATE INDEX
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EEHERFR thl IEFTA RS )1 E tbl_pkey K new_pkey B3 ML id Az
LG

postgres=# SELECT oid, relname, relfilenode
FROM pg_class

WHERE oid in (SELECT indexrelid

FROM pg_index

WHERE indrelid = 'tbl'::regclass);

oid | relname | relfilenode
_______ o e e e e e e e
17543 | tbl_pkey | 17543
17547 | new_pkey | 17547
17545 | tbl_name_idx | 17545
17546 | tbsl_idx_name | 17546
(4 rows)

A TLAT SQLEE AR Z 8 5 A relfilenode [EAEA 52 2B MR I T X HAR
5IRN% :

postgres=# BEGIN;
UPDATE pg_class SET relfilenode=17543 WHERE oid
UPDATE pg_class SET relfilenode=17547 WHERE oid
COMMIT;

17547;
17543;

HAERERFR bl FAEATAZ S| relfilenode L5 Y :

postgres=# SELECT oid, relname, relfilenode
FROM pg_class

WHERE oid in (SELECT indexrelid

FROM pg_index

WHERE indrelid = 'tbl'::regclass);

oid | relname | relfilenode
_______ o m e e e e e m
17543 | tbl_pkey | 17547
17547 | new_pkey | 17543
17545 | tbl_name_idx | 17545
17546 | tbsl_idx_name | 17546




AT

{5 F CREATE INDEX CONCURRENTLY fEZET/ &5 [HF » [El8F s &SRR ErT
Insert ~ Update &% Delete » {H—ZX I 70#F Transaction HA[E] 75— Session HJ#
78 Rt aE/h8HEE T Y relfilenode ZREF|BERZRS | HEEAZETHE >
A e A R R T B B SRR -

5351 > PostgreSQL {EERERMMER ERIFIHF LA & [FIRHHER RS [Tz &k
R BRI TR - A B (SR Z= R > 4 Gk Z prisciy &tk

31
=

@Mﬂg—é\ CREATE INDEX CONCURRENTLY 72177235 [HAM » A WELEE - & \
So 0 IR S [BARGERZ RS AR EC R Invalid » 532 85 [T SE k%
HFER S RIS Valid » B4 Gttt Rt RS | 3 BE N E " MERARAE
FIZES ] BEETR A 7 PR R G RS A e R R 5 [ i
B RHEARN NG E -

o _/
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PRHREEFES |

FEE SRS IR S [ — (R [N A YRS [E IR &R
MR HISRAYER S [ R At - 0 —{ DBA sifHsd A RIS @ Ak E
HoRIFHER -

T

PostgreSQL & EIEHE ERHE T ATA RS [{FHGCH: > S ZZE LU T SaL &)
AR HIPLE RS R -

postgres=# SELECT schemaname, relname, indexrelname, idx_scan FROM

pg_stat_user_indexes ORDER BY idx_scan;

schemaname | relname | indexrelname | idx_scan
------------ T T
public | tb1l | tbl_name_idx | 2]
public | tb1l | tbsl_idx_name | 0
public | tb1l | tbl_pkey | 23140
public | tb1l | new_pkey | 12341
(4 rows)

FEFH DL RAES I HY tbl_name_idx B ths1_idx_name 25 [{EA MY 5 FH A8 >
5 Fy DBA Fh/E% B2 S 4 A P MBI S [ B R A & R S AE -
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ERASEAZRS |

MERZS [RHSIER AV > IR R—BEA/ NSRS | > ATRERIEE R 2
HE > FrUMERAZAE S FR RS e NS ERAAE] > ISR EEMRIE |

Fo 7 REEA/ N OMERSEAVER S [ AR SE R pg_index 1 indisvalid
MR ZRSER - FrifEsd IEMEERR IR FR S [HER > IR pe_index IR
%l%mﬂ%ﬁﬁ{ﬁ  JRSEE RSUE IR pg_class » LR 1R > FrHUES R Function BEA S
iR T

FE171F FHZ 51 Function :

postgres=# CREATE OR REPLACE FUNCTION disable_index(iname TEXT)
RETURNS VOID

LANGUAGE SQL AS $%

UPDATE pg_index

SET indisvalid = false

WHERE indexrelid = $1::regclass;

$%;

CREATE FUNCTION

TR Z 51 Function

postgres=# CREATE OR REPLACE FUNCTION enable_index(iname TEXT)
RETURNS VOID

LANGUAGE SQL AS $$

UPDATE pg_index

SET indisvalid = true

WHERE indexrelid = $1::regclass;

$%;

CREATE FUNCTION

P HJE@%EE@WI [ Function ZREXHEF RG] » LN BiEHERSI
tb1_name_idx /Y SQL &7

postgres=# SELECT disable_index('tbl _name_idx');
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BEE  FARSRAST EEUR INVALD :

postgres=# \d+ tbl
Table "public.tb1l"

Column | Type | Modifiers | Storage | Description
-------- T L LT LT T e S PR
id | integer | not null | plain |

name | character varying(10) | | extended |

Indexes:

"tbl_pkey" PRIMARY KEY, btree (id)

"new_pkey" UNIQUE, btree (id)

"tbl_name_idx" btree (name) INVALID
Has OIDs: no

ERSHIRREIUR INVALID 1% - W BRI A EREEE - FHEr R 6
/AR - APREZ RS IRIA]

postgres=# DROP INDEX INDEX_ NAME,

PRI DA IS5 3 e e P M DR B R 5 [ 5 B VL A E B e ] RS BE
P8 LHAERS IR KRR sE N E R s B E e E F -
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AETEREES

EREENERBEZEARIC  —RARSARLE  BRIEFELL &
Fﬁ?’%ﬁz TR SRR EERE BN REafEaE > RSOSSN
R A GE BRI AR o e I T BB e 7 AE (s R (A (E 5 P I -

B B CHEE S e R (R IR AR (A g HY 5 = ] B RIS ERHER AR (E
t I BEAEZE S 48 A i ] DA ER DA RTRE > iHARA UG IR 6 A - fiedr iy
5 PR S AT AR B R 4

cm>

T

> BAsaEh I
WA ARG 10 S B AV E R e & T B a7 IWE (FE
SEAEHF o AN PREER
> ZHGARRE]
TERTE R EEAEEENE - Wiy ~ S ] Autocuum:-- 55 > AT
MIEE RGP RE B A BE - BRI TIEEE  EBuEsdT -
> HHCOCAHEL
HRESAFMSEEHE EREE & RN g E S NS TE
PMRET - B A BN EN > HECRE L A EEERCCHE -

AHTESE

IR A B

> ERHEEZEfERE
TEHEHEE R RE - TA#RA Storage %F‘aﬁﬁ%ﬁ‘ﬂ%&?%ﬁﬁﬁ
R 2 R e, » A 2 PR S IR A RN » SR P B ER B v PR S i
HG B BRI I AR 5 -

>ty > BIRNEU SEEEE RUESR -
A EREE S EER T H% S FhTEf s e E &
THEE R - S84 2 i (o SRR #E] - {%ﬁﬁ#@ﬁﬁ At REAR S — & &
G T B B SR -

206



> Vacuum [5G [4EE ¢
BT Vacuum 2 Analyze EHA S ERHESETHE -
> BRNEHTET
7B B R FRE sy g et F s AR 0 H 5ERE - AR 28 3R R R B pR 2 o
> BEREZ S R AR T
HEREREAR M AT B REE QRN L RIRH -
> TIRIEFTEENFTAEERE
WS Ty T REE CRTREMN S ERIE - A Rl THEE S -
> BRNEREEST
NAFERHEREE TR S R AT T R (B RERs a1 TREER0RE -
BB B RIS A BeS T RS AR AR T T A S e

BT E A 715 LR B T T PR S A = S ELESH (BB Rr A TR
HEE o A REAT BRI A S I o] DI RIFE IR IESE - S t2 8 /i DBA %A
BT FERAETS 2
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CHAPTER 10
?ﬁ%\% & ) ,/Tﬁ:}}%.}’::

RENFRGATT -

Ho R saL &5
FERAU R E R RS ETE
et saL iRy IFEA
AR D &R 2 (]
s saL 3B AR L
A F Rewriting JIIZEEEH
A AR IERA

sEf &R

B ELEEHE

(e SRR e [ R

VV VV V VY V VYV

FIE

TACTTERER | FEHYE R AR as T DA R AR s A (1 5 A E s =k DML
1 > SGRE L EDRH BN 1T e B AH AN & 1 T B A 2 e (e B S RE
e AT B E R e TR - TR S A A

NEEGRFEEEAR G AN S R FE RIS A 23 DR i H T e R R 2
SRR o

g
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TERBEE R HE

http://pgstatspack.projects.postgresql.org/

# tar zxvf pgstatspack_version_2.2.tar.gz
pgstatspack/

pgstatspack/upgrade/
pgstatspack/remove_pgstats.sh
pgstatspack/sql/
pgstatspack/sql/pgstatspack_delete_old_stats.sql
pgstatspack/sql/pgstatspack_create_snap.sql
pgstatspack/sql/pgstatspack_remove_tables.sql
pgstatspack/sql/db_name.sql
pgstatspack/sql/pgstatspack_create_tables.sql
pgstatspack/sql/pgstats_exist.sql
pgstatspack/pgstatspack_sample_report.txt
pgstatspack/pgstatspack README.txt
pgstatspack/install pgstats.sh
pgstatspack/upgrade_pgstatspack.sh
pgstatspack/etc/

pgstatspack/bin/
pgstatspack/bin/pgstatspack_report.sh
pgstatspack/bin/delete_snapshot.sh
pgstatspack/bin/snapshot.sh
pgstatspack/pgstatspack_stat_explanation.txt

# cd pgstatspack
# ./install_pgstats.sh

# cd bin

# ./snapshot.sh

~/pgstatspack/bin ~/pgstatspack/bin
Password:

Results for database newdb
Password:

pgstatspack_snap
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(1 row)

# ./pgstatspack_report.sh
~/pgstatspack/bin ~/pgstatspack/bin
Please specify a username:

postgres

Password for user postgres:

List of available databases:

1. a
2 . newdb
3 . foo

Please select a number from the above list [ 1 - 3 ] : 2

Password for user postgres:
Password for user postgres:
snapid | ts | description
________ o m m e m o e e ool
2 | 2011-09-13 23:32:28.408399 | cron based snapshot
1 | 2011-09-13 23:31:29.102267 | cron based snapshot
(2 rows)
Enter start snapshot id : 1
Enter stop snapshot id : 2
ce.. (H8)
/tmp/pgstatreport_1 2.txt
HHHAHHHH A
HHHAHHHH AR H
PGStatspack version 0.3 by frits.hoogland@interaccess.nl
HHHAHHHH A
HHHAHHHHAHAHHEH A

Snapshot information

Begin snapshot :

snapid | ts | description

________ o e e e e e e e
1 | 2011-09-13 23:31:29.102267 | cron based snapshot

(1 row)
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End snapshot

snapid | ts | description

________ m e e e
2 | 2011-09-13 23:32:28.408399 | cron based snhapshot

End snapshot

snapid | ts | description

________ m e e e
2 | 2011-09-13 23:32:28.408399 | cron based snhapshot

(1 row)

Seconds in snapshot: 59.306132

Database version

version

EnterpriseDB 9.0.4.14 on x86_64-unknown-1inux-gnu, compiled by GCC gcc (GCC)
4.1.2 20080704 (Red Hat 4.1.2-50), 64-bit
(1 row)

current_database | dbsize
__________________ +_________

newdb | 7421 kB

Database statistics

database | tps | hitrate | lio_ps | pio_ps | rollbk_ps

----------- T T SR e e
postgres | ©.17 | 99.e0 | 3.27 | 0.00 | 0.00
a | .10 | 99.00 | 48.04 | ©.10 | 0.00
newdb | .10 | 99.00 | 46.12 | 0.42 | .00
foo | .10 | 99.00 | 46.50 | 0.42 | .00
templatel | .00 | ©.00 | ©.00 | ©.00 | .00
template0 | .00 | ©.00 | ©.00 | ©.00 | .00

(6 rows)

Top 20 tables ordered by table size changes
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.« (E&)
Top 20 tables

.« (E&)
Top 20 tables

.« (E&)
Top 20 tables

.« (E&)
Top 20 tables

- (H8)

ordered by high table to index read ratio

ordered by inserts

ordered by updates

ordered by deletes

Tables ordered by percentage of tuples scanned

- (H%)

Indexes ordered by scans

- (H%)

Sequences ordered by blks_read

- (H%)

Top 20 SQL statements ordered by total_time

- (H%)

Parameters

- (H%)
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it SQL #TieHIFER

AR SQL BUTIEHVRRAR M - LN RFE S H 8T SR e
BRR -
A sQL sEARTHEIINA explain analyze » FI[H &R ER

postgres=# explain analyze select count(*) from tbil;

QUERY PLAN

Aggregate (cost=24.12..24.14 rows=1 width=0) (actual time=0.028..0.028 rows=1
loops=1)

-> Seq Scan on tbl (cost=0.00..21.30 rows=1130 width=0) (actual time=0.001..0.001
rows=0 loops=1)
Total runtime: ©.369 ms

(3 rows)

FRIZ DA ESE SRR R B 2/ DI S S/ D R B R T e 2%/ iy
[ > FEEOELRE S AT A S T SR BT R R & I -

K T AT B SRS pe_stat + MR AR
P -

postgres=# SELECT s.relid, s.schemaname, s.relname,

seq_scan,seq_tup_read,
idx_scan, idx_tup_fetch,
heap_blks_read,heap_blks hit,
idx_blks_read,idx_blks_hit,
toast_blks_read,toast_blks_hit

FROM pg_stat_user_tables s

JOIN pg_statio_user_tables sio

ON s.relid = sio.relid

WHERE S.SCHEMANAME = 'public' AND s.relname = 'tbl' ;
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DN #E R L — &R R %4 By events » WIRNEFZE A-HEEZRT > 4rRIEL
WOEV RS BHZ BRI =B R IFT e B AR E B R R B -

FEILE R By events » BRI =FERIBIRVEITEHE] -

postgres=# CREATE TABLE events(id serial);
postgres=# INSERT INTO events SELECT generate_series(1,100000);
postgres=# explain analyse SELECT * FROM events ORDER BY ID DESC LIMIT 3;

QUERY PLAN

Limit (cost=2735.48..2735.49 rows=3 width=4) (actual time=29.034..29.035 rows=3
loops=1)
-> Sort (cost=2735.48..2985.48 rows=100000 width=4) (actual time=29.032..29.032

rows=3 loops=1)

Sort Key: id

Sort Method: top-N heapsort Memory: 25kB

-> Seq Scan on events (cost=0.00..1443.00 rows=100000 width=4) (actual
time=0.009..12.402 rows=100000 loops=1)
Total runtime: 29.060 ms

(6 rows)

58 MBI id TR 5 [ 4476 Ky events_id_idx » FRE&ESHI =& RV IHV#TT
aT#l
postgres=# CREATE INDEX events_id_idx ON events(id);
postgres=# explain analyse SELECT * FROM events ORDER BY ID DESC LIMIT 3;

QUERY PLAN

Limit (cost=0.00..0.09 rows=3 width=4) (actual time=0.099..0.117 rows=3 loops=1)
-> 1Index Scan Backward using events_id_idx on events (cost=0.00..3050.26

rows=100000 width=4) (actual time=0.098..0.100 rows=3 loops=1)

Total runtime: 0.157 ms

(3 rows)

FRIELLEEE#E - AT43H Cost {H ~ HRIFI[EIE(E Rows foB{THATFRRHE > 2%
R > BUSHIE AR A RS [ RORIE B G ERL e & 2T -
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HECERR O PRAE

I RRCEE AR fn EERER AR ER EE A S EEER
JEE fel e s ZHRE HUE RS HRE BRI i B L 25018 S RN ERE SRR RE 5 T
T FEHH 248 B RIER pg_stat* » &3 heap_blks_read ~ idx_blks_read - toast_blks_read

A & H 2R R ar PR

AR AHTIS 66 T80 CB T SQL STy~
HTBH 0 bl read LIRSS VERAS - RS
KT SQL FA » EXFTR R S L5000 S T ey
SRR AL blks read ML LA BAEMET S -

[E{EERITIEBORX

FEFEEEAR L P RS A B TR RS ety rTRE far B =i A /N — R BN = E sk
SIS WNERHAAEEE  PEBREANZTETE  BEEHNEXTES
I TEAE - REHFTAERS - AMEA G S5 — IR B AN 2 B &k
31> S E R (E] s S ARSI > MERR > FOT T i E RIS 2380 - 4l
SURE T HETE S ©

BHE R

(€8 MVCC H&HI LUKV PostgreSQL 7 M $H & R » W1 ot & BRI A A
I REEN T S - FCRT AT RE S TERHE R A © A1 A0 {8 DA_E 8 I & [RIHF
H{T DML Z3 A E R $HE AR - HEA AT DML BifERYE R B &K 54
IR ITREFF T (& DML EhfE -

HERTELT sQL SR Wb (E i A EE R R IR Y ESE

postgres=# SELECT * FROM pg_locks WHERE not granted;
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AHEFE A SUIRLL SQL sEVAE B BRI R IHE -

postges=# SELECT
al.current_query as blocking query,
a2.current_query as waiting_query,
t.schemaname ||'.'||t.relname as locked table
FROM pg_stat_activity al
JOIN pg_locks p1l
ON al.procpid = pl.pid and pl.granted
JOIN pg_locks p2
ON pl.relation = p2.relation and not p2.granted
JOIN pg_stat_activity a2
ON a2.procpid = p2.pid
JOIN pg_stat_all tables t
ON pl.relation = t.relid;
blocking_query | waiting_query | locked_table
_______________________ mm e
<IDLE> in transaction | select * from tbi; | public.tb1
<IDLE> in transaction | select count(*) from event; | public.event

(2 rows)
CPU EJREARERR I/O BHERE +
R TERIR SEIG ER (FR S - — AT B BERSE R 2 CPU

FEEhEAE 1/0 T (CPU-Bound i 1/0-Bound) » B]{sEFH top B¢ vmstat 585178 2455%
BE A AEWAZE LA MR SR 400 |
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BRI ElEEE
HRHEEHEERERERK  ZERPIAIN T2 HE - EakcErRHE AR
e P g R A & RHER Pl I 205 T & A AR 2353 RE 2= Y M2 EE 0 I
U -
DUR 748268 7 /A5 D E R Rk 2s LR P i & -
EHEEERY] 10,000 £MEIERENERY| R AR 20 £ -
IEffE sQL sEAEAN T

postgres=# SELECT * FROM events LIMIT 20;

(ERECFR S A S~ 20 SRR AT LIMIT 40 ZKERAFIERE 40 FEk51
A4 T OFFSET 20 LIMIT 20 | 2R 2F -

postgres=# SELECT * FROM events
postgres-# OFFSET 20 LIMIT 20;

e R ER - BEEREARSERREERE :

FE R TT AR B R E (R =S [ SR

BEEMUER Y KA ER R Y R A& - R R
postgres=# SELECT * FROM events WHERE id = 10;

BHFUER - — KRB R C R R AR & EE

postgres=# SELECT COUNT(*), SUM(salary) FROM events WHERE id = 10;

WIE RS EEE = (SQU AR e iR B BRI R KR - AT ER BRI =
ad = A1 PL/pgSQL BLH B AFAZ 756 S 41 PL/Tcl ~ PL/Perl ~ PL/Python -
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RERRS FN

REGfERE R EARERARS ] EEARMEFEA - e %A B b
(Optimizer)zR HIAT 7ot & (E A RS [FF e PR A B A -

T
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SELECT WYEEHUSHE FH /7 BT K8 ¢
»  SELECT ... LOCK IN SHARE MODE

postgres=# BEGIN WORK;

LOCK TABLE products IN SHARE MODE;

UPDATE products SET quantity = 10 WHERE id=2 ;
COMMIT WORK;

»  SELECT ... FOR UPDATE

postgres=# BEGIN WORK;

SELECT quantity FROM products WHERE id=3 FOR UPDATE;
UPDATE products SET quantity = 10 WHERE id=3 ;
COMMIT WORK;

A TR S 0 & SELECT Fl[E—({EERIFRE  WHFEFE X SHE
THEERL R (Commit) 74 ?@%ﬂﬁ o LEMYA[EIFER LOCK IN SHARE MODE R4S %)
15EE Dead Lock

Ffr DL SELECT & THiS 24448 UPDATE [El—&RIF » Heif{dif] SELECT ... FOR
UPDATE » {H B e/ Z8HE ERIRIE ? R TR ERE(EA DL SQL NaE AT T -

postgres=# SELECT quantity FROM products WHERE id=3;
postgres=# UPDATE products SET quantity = 1 WHERE id=3;

HA FEVEX G EETA G TEAME  HORERARKEER 5
EHTEHFRE - B R T ?

FRLL R 2KESR > products RypanERIER » id RyRiandmoi quantity SR
a5 > 1 quantity BEEALEEAE AR 0 LA FEF R i A ge 7105 - 281
REERTIE R 5 > FRFEGAHER ST > 55— KT SELECT
P BT quantity PHARECE RS 2 0 1 N2 UPDATE B anfEE (F B E E TR 0
JEERF UPDATE FHHEFTHIIRR - SR RE M E R M ERE T -
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CHAPTER 11
il & R

RENFRGATT -

N3

A S

T fEERHEE R
AR B — &R E
BB () 2Bk E
R B () B — AR 22
&R R
BRI
HF I E R

B — A BRI

YVV VYV YV VYV VYV

k
I

3
n

et B BRI 2 2 a2 NI TR AL — Sl B STt e thaE
R E IRV R ¢ I A R - E B A R S s A iR
Ay S5

REEGF ST HEANTE SRR Crash BF 240 pR B > ek i RS RERRTE >
NIRRT R R IR -
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ErH e H B8 (Recovery) ] - mIfEEHESEA: Crash BUESE A &TE44E
Crash H i EOCHER [HI 1€ 1t 08 BlHER 18 55 B R T SETABA L -

& PostgreSQL #54: Crash FfR [ &% HEEfE R A PANIC ZE4hdlarsfE 4 -
PostgreSQL & H BhEE BT A AC Zac ik H sEfEE¢ WAL(Write Ahead Log) i & HEE

V=3
IR °

WAL £ (Write-Ahead Logging) /& bA— B 4EH 7 e 27 IR &kt H 5%
(PGDATA)HYF H $% pg_xlog H » EERIERAH T Rk A RENTF - G R FEECHE
B AE WAL » B35 5T Commit IS5 & WAL EAVERIE AGFE o PostgreSQL
54 Crash [ ERIEFEH#T WAL EIYAZ » SEERHEDF] Crash Fijf iz —
K Commit HYIFEIRE DAE IR &R} e B4

FE BT S Commit BFERHE WA REREIE R S A ZIETRE | &84
FH " Background Writer | S{TH2 5k i E B H| EHIE A -

ARSI E BRI Crash B  ZORHEE & ST WAL AN » (HFE5E0E
URRAIEIRF T REBRAG R TUE 7 18 JFU2AE WAL BRATZE R A% 7 EG (Checkpoints) 526 —E.
F[E%E: Crash Fiif{& —KigAHE(Checkpoints)

THR IR 5 H it e — BB B TR 5 I E EREAR S EEETik
HF > A BE(Checkpoints) Tl SE & & I ERHEEAVIRSH - [ folt & Bh(Checkpoints) &
BB R SR 0 BB 55 A 28ERE - DU &/ 48 & f a8y 7 =

Y= 1. BORHEE S 8 ] 12 T & BE (Checkpoints) I 25/ D& Y WAL &7 55
/\E?f{f? —([E 81 Fy checkpoint_setments » 54 n (i 16MB HY WAL FE4E
ﬁ%éﬁ;ﬁé%&heckpomts) oY = checkpomt timeout » Z¥5 n P& E

ﬁ%é&fmﬁ%ﬁ(CheckpomtS) PLEZ S BAEW— R e fl e s -
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SRAE DU B2 EE0E | e SR fy
checkpoint_segments = 1000
checkpoint_timeout = 3600

HE G A E5 M ? BBk EZEA Crash B E 382 X BERE{ERIE ?

FAMATECR pg_xlog H 22T R H9HY - (KIS (8 (51 F-Fr i 2222 [l & 3 x
16MB x checkpoint_segments » 75l EE7 A is (28 checkpoint_segments = 1000
Z/DFEEE 32GB ZE ] - (B XNEEE 2% wal_keep_segments > 0 » HI[ZE i &7
Zll 16MB X (wal_keep_segments + checkpoint_segments) °

AITIESE

EREE G REE T T S s E T o8 RS — g
MRS A B RIRR AR — a0 sk BN e ST AR EIRS - BE WAL BCeR B B G IR T
ERmES(CROMRE - Tk L STERERIRISECH,: o (F T s — S a0 sk
S5 1] I PostgreSQL 18 WAL tRIRELEC sk 2 & A IHY EE M T - I ERHEER
IR SR IS $EERAY WAL 2T -

BORHEE (8 SR P 7 Y HF 2 B S TR (B SR Eh E A BRIy > 1M &R AR IR
SR B T U2 L Standby EFERIE » g N ERIEER T4 -

EE R T R R BT R S ik e A Al Re g A M I B2 R
ENEAIGERY - LM 2] BAGE ] pg_resetxlog T HIRMRFERIERARL - T ZRES
BERAT RN ERE SR UE pg_xlog TAYATA WAL - TEEFLAE ANTHY WAL

pBLresetloB B U ZATR 52 & (R - Ak BAHRHEL - IR EHURE
BT TSI g _xlog I WAL JE(T A1 » T A e B A 5
VA EI T S 2R B - TR B3 DBA BT » AR R I,
FERSREARA T A R - {1 FTAE @ B S HOTRISK -

WAL ZEfET A/ N—E /& 16MB - & [ H] initdb 55T ERH B Bt /2 f
AUCEILECEE © BRIEREREA ST AliEH PostgreSQL LA FUATE » (ELX
HR AR BT 4 RECE e E
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AETE R

AREEERE ST G A AR S () B LR ERAAE Y T AR S B E A0
EIRIMA R0 - F IR 8 IR BRI Crash BFAOMI{EIR - FrEAGERILR
#E RT3 Rt s R BT R R R R & - S50 B R R A S I
HIRE A AR AR SR > T R B T R T SRR 2

BT R T AT
v SERESE R
> RIS R
& H BB
> BRI

PEE T A F T EARE TR AR (7 07 =0 » $RHIE BDRHE Crash i i o] B
B EEF T -

PostgreSQL T Z {7 /70 T

< fHH pg_dump T E{TEERE DY o

> EHREEASETERRED -
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it/ PEEERAEAE -

pg_dump -Fc pg_dump -FpE,  pg_start_backup
Ay S pg_dumpall HITTERZS
FEEA P HH EHEE R EN
&
B — I fEIRE[EI1E & & =
HOFTEERE | —RAREE—& | Z(pg_dumpall) o
TeHE
EREHEHO AR & & T
ToHEE
R E Y = E) (3 3)
B & B A (3 4)
[E1ER E Y o A (5 1) % (5 S)
R EEREREE s = A (3 6)
R ERIEZERME1E H[(352) Af(3E 6) A (5E 6)
Btk = = =
SATHif(Parallel) S = &
SEATIE1E (Parallel) = = =
R EEHER = = &=
BoRT BRI A
Standalone #{7 = = =(EF7)
it ;5T DDL =

(ERHEHEIFE & SQL DUMP)




At fiE

1.

{5 FH pg_dump =X pg_dumpall A ERHEIHEIRERT > FE A FRERERE
Vit aEEREARE S0 Perl ZERUEM D MHENENE > #EZAL T GILETS
Rpf] RO - (B EERSRF 2 Bl o 0118 22 55— B R R (Al ik 25 FHE ) pg_dump
{EENFT IR 5 AT R R 2R D

S RE R AR = I -

BT R TR Y RPE VIR A AT RERY > BEZALE 5 U R s T RE
BRI > H S RAE R = R -

Bk b avbaes i
PostgreSQL 1 {i A B A i 170 7 AR [BIE R E VIR E A5 RS -
2 RE R AR 2= -

H] SR () B R EE A -

T

{815y Z R (IR S P R TR R pe_dumpall » RS HE

EFETE » EZAELNUEREN -

< [/ pg_dumpall HEEHEFEE—F{H1E - MOEFRFEIT pg_restore K
TRIRERE » SRR e
< pg_dumpall HEE—RIHEN B —ERHEE » H & —(EE R 7 0% 7 5E
AT N EERE - R
> pg_dumpall AT AR IF[E & EL[EFF T 20E pg_dump {75 2 (E &R E
SRS ©
> pg_dumpall EAERIFHHE & A ERHEFAVIRER ISR~ —2HYs
Eas B A FAAE T THE (7Y 04:00 > SERCHF (7Y 07:00 » FAFT B Al
it B SRR IR -
< HEZA pg_dumpall B pg_dump fRFH{IL - ERSLENIEREES] § 48455
st © pg_dumpall {5 RGeS - (BIF IS - ELECEREIR - 52 N
F pg_dumpall #Y 1 Z2[H A - R A1E ZHAEERE - — (@ —{E &R
{77 EEREAS -
< pg_dumpall {EHE]] global Information {1 ElFAR2E ] » BEEEH
pg_dump 73 A1 S ERHE - R IV O S R G A R e
{5 DT =AM B RS (0 07 AR -
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BB

B OSSR R E P R ERIR IR (A -

T

HETIR AR

# pg_dump -F c > dumpfile
# pg_dump -F -f > dumpfile

& R LARE A A T B, pgadmin3 ZREATT -

File Edit Plugins Wiew Tools Help

P0G E P i -
: Backup Database newdb [x]
— Properties | Stati
vy oy Perome [paop | =]
= [ localhost (local: s PGS Name
= Databases (4) gfner Forrmat COMPRESS
- 5 oy O TAR
* ® Catalogs (4) Tablespace ® RN
+ %Schéma.s (1) Default tables|| oo orace Ratio | |
Replication (0} Encoding -
3 foo Collation Encoding | ‘ M |
= m Character typ
+ $ Catalogs (4) Default schen|
+ & schemas (1) Default table 4
% Replication (0) I ;
postgres SOL pane L
+ Tablespaces (2) -- Database
@ Jobs (0) - DROP DAT}
+ Group Roles (1)
* & Login Roles (3) CREATE DATAE File OptionsJ Dump Options #1 | Dump Options #2 ‘ Objects ‘ Messages |
WITH OWNEF : A , )
ENCOI | & Help | I & ok I | ¥ Cancel |
TABLE ——
LC COLLATE = 'zh TW.utf8"

pg_dump {EEI R & A AL B — {01 - 2 A (s =] UB B DB
E4ElGE SN

pg_dump fEERTLSy custom IFENRHA (01 HET T RS > nTDURIR B CREERE
BA 4 BRI FR B e = B AR
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pg_dump EETHEAZ £ SQL Script » & FREHAT pe_dump B » F{HNZ
HIBAT DRI - AT G TR R R TR R R ] — (RS RIRG © 1)
PR A R S R RIS » 5 (SRR 9 2 AT 2 ey
B 3 539 MR R R R BES R BT 5 2 R AR TR0 |

BT pg_dump B BV E BRI H L PRI 2 80T DL (S8t
pg_dump FEFH{TTEEERIER « tHEIZR (view) A 7515k (sequence) > pg_dump
TRF-HELE PostgresQL Fth > /2 A2 T (migrate) EHHEEA HI B/ DAY T A, -

pg_dump JEfEERE & —LLHAHAYAN Slony BY PostGIS » [N B HEAHIE
PostgresQL EL{# AIELETNRE - HZBRAUHEIZYIMFIE - Fr A EE R iE 25
—ERHERHEE L BRI TR NE

WATEFS pg_dump {HETERIEEEE 2/ DIFEIE ? vl (S8 - Z2EE
SCERERSNE R E TR L 2 BrdE S S AR IR f] o

pg_dump JEHEEMHENE R (A R o A CLpRFAR 22 - ZA(EH] pg_dumpall 4
REMETTH (D - B ER IR AR |
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b T S

& PostgreSQL frlfle a5 lElHEA — (I DL ERIER (R se i — R &
THE - (EERHTE RS R T 2 (E pg_dump 73R ( B0RHEE - 5 = URT LASIR
(P ERE  FEA (D 5E IR HE BRI (AR ES Global Information » f5GATT -

# pg_dumpall -g
DA (3 BrH e (el i as A e (50 B ) ER R AR 25 1 -

fty BRIk Es P HYFT A ERHEE - (AR R 2(E A pg_dumpall - (EEEEEA
FEEHETH » ZEALUNUERA

<> fEH pg_dumpall HEEMHEIBE—5{01E - MOARIREENTT pg_restore ZR-F
TEIFERE - SUE R g -
< pg_dumpall HEE—MHEN B —EDRH e H & —(EE R (7 50 1% 7 AE
AT T —EERE - thEiEs
> pg_dumpall T FEFFfE & ELEF T 208 pg_dump {75 2 (E &R E
SRHIE
> pg_dumpall FEARMH (S 28 A ERHE AR IS A — 2y
R A PR T 7Y 04:00 » SERHF {71 07:00 » FAFT B Al
e BURHE 52 A g <
<> 28 pg_dumpall B pg_dump {RAH{L - (HEEILEI{EREAZT] 5 48455
st © pg_dumpall {7 3RERNS - (BIRH1S » tELIEEEIR - BB
F pg_dumpall INEZHA > ER A ZHERNE » —E—E&E R EE
{77 EERAS -
< pg_dumpallfEE]] global Information {1 BB FARZEE] » BEEEH
pg_dump 7RI & ERHE - ZERV VOV B G A thaR e 3848
(ERAEL 7 = HE RS i 07 AREUA -
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BB REERTRTE R

FEFBEIED NPT T RE TR H s (e E RIS ZE M h VBRI > AN > A
EARE R — 5 CLRESSE R - BEREM4E -

LUR sQL 82 - & i b L B h AV B R LA R AR 22 ]

postgres=# SELECT datname
FROM pg_database
WHERE oid IN(
SELECT pg_tablespace_databases(ts.oid)
FROM pg_tablespace ts

WHERE spcname='tablespace_name');

BEEPERY s E AR ZE R P HIFTA BRI - IS F %R | onets.sql |
SQLFEUTT -

SELECT 'pg_dump’

UNION ALL

SELECT '-t ' || spcname || '.' || relname

FROM pg_class t JOIN pg_tablespace ts

ON reltablespace = ts.oid AND spcname = :TSNAME
JOIN pg_namespace n ON n.oid = t.relnamespace
WHERE relkind = 'r'

UNION ALL

SELECT '-F c > dumpfile’;

HITEA ME< 2 ESE pg_dump HY SQL Script
# psql -t -v TSNAME="'tablespace_name'" -f onets.sql > ts_dump.sh

AT ts_dump.sh (F{pRAg 2= HR1A] -

# chmod 755 ts_dump.sh
# ./ts_dump.sh

pg_dump AFFEITHS SIS T (D FERZE - BBl S SH
A T E R A A 4 SQL Script -
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F1E > Rt T &R

P L DR AT A S

FEREEEIT PRI AR R A
RS » T PR T ) S e e DA R L I
g

ATt
- 25 - IR

WA LEHFTEYIEEERAE - RIEZER] - FrAERERERER
Hil|4J 2R (Constraints) ~ fi&#& (Trigger) ~ FERFR(Views) ~ pR#(Functions) K BT A #EFE
AEALITIES -

pg_dumpall --schema-only > scriptdump.sql

AIARLEH E A P EEA LA e

pg_dumpall --role-only > role.sql

WA PR Y RAR ZE I E 22 I (EF DU RS

pg_dumpall --tablespace-only > tsb.sql

LA [F)HF U L (5 A 3 S RAS ZE T T (R LU M R

pt_dumpall --global-only > globals.sql

P RS HY SQL 57X » & ARy > #0A]

DI L A T R
ZoRi e -

R R E AR BT > H AR T o —

" Schema |- —“F it PostgreSQL HJREBLI M —fRFTRERIEVE AT A > ESE Eg
FRIEZE ERERAVESR > (HR pg_dumpall thf5HYE &R E B AT &R E

PIfE -
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[EFR Rt AR

BN BRI T = 2 (02— (ETR B ZE AT DAE

B (s B AP ] DRI RS S — e TR P B R o — B &R | 2
IEAE#AT T DDL — A i DUET TR (A il S R R B e 54 2F - B RGAE R M
S ERE LB B A (&R 7 —2L - DUN ST BRI E B (0 2K 4diE

PEERTERE — I — B R E BV & -
1. JEFESPGDATA - &L HE

2. TEFESBACKUPNAME fi{ihé44 o

3. FrAA PostgreSQL {FHUHRHE FIE 8 -

4. BEVUFHFHEEHSR

# cd $PGDATA

# mkdir -p ../standalone

5. EXIEZ:H archive_command »

wal_level = archive

archive_mode = on

archive_command = 'test !
/opt/PostgresPlus/9.0AS/data/standalone/archiving_active || cp "%p"
/opt/PostgresPlus/9.0AS/data/archive/"%f""

%I A B 7 HEEE (Archiving)

# mkdir -p $PGDATA/standalone/archive
# touch $PGDATA/standalone/archive/archiving active

A

# psql -c "SELECT pg_start_backup('standalone');"

8. BtEH I ERE - (2HEPR pg_xlog H %

# tar -cv --exclude=$PGDATA/pg_xlog -f $BACKUPNAME $PGDATA
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9. &EEME(

# psql - c "SELECT pg_stop_backup(), current_timestamp”

10. (ZILEAEHF HEERE (Archiving)

# rm $PGDATA/standalone/archiving_active

11, REREN e o R U R e AR RO BT H S5 2 archive Hif

# mv $PGDATA/standalone/archive $PGDATA/archive

12, MAHE BRI

# tar -rzf $BACKUPNAME $PGDATA/archive

13. B 1 ReE TR R R R 4R EE recovery.conf » QI fFAE FF e A Lax i -
RTINS
#techo "restore_command = 'cp /opt/PostgresPlus/9.0AS/data/archive/%f %p'"

> recovery.conf

14. T recovery.conf FE i A & &R (g

# tar -rf $BACKUPNAME recovery.conf
# echo "recovery_end_command = 'rm -rf /opt/PostgresPlus/9.0AS/data/archive

>> recovery.conf

15. RrEREFHDTERG - AR ER i TR -
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AT

B HEME L EER - B& TR REE R 28T pg_stop_backup bX
FAIFFEEL  WREBITIEE RS T X E D ERETEE 8 » 7=\ E IR |
FRr (B RHE R —E » ZBSE SR 7 9 A R IFHERTERIE R H= 5 (FIE
BT X S ECik WAL EH7 A 2 SPGDATA/standalone/archive/ HEE T
B 6 T ENFHEEE S - FER 1~ 2~ 3~ 5 BN ESEESEEET O s
FAFIESE Vst | BUREF HeEE{S ERCE REEFIUE | M archiving_active
T2 R e 2 BRI ETF HEERR T » B ERRUR - NEERNE A5 6
K 10 > gt Esi A ERHEE A B (B EHF HEEBE -

By 1 EERIEARFE T B 11 K WAL 15 22 SPGDATA | » 2B 12 HIfiKF WAL
TEFTR A IIE VB 1314 B RN EHEE R & HEHECEE S8
PE R ERHEEEETERARLI -

ILEEET T E B A T E R E AV (D R AR B HesEE = B8R
(Restore) &} E 1% 1175 18 i (Recovery) &R E & AR EEHMUAEHFHE | —H
FREREIF HEEEE st B R R T RG> (B A EAE
{85 FH A (B Rl - O A — ELRURRIE H s > th )l g & (i 2V () e 3l
BRI > Lt WAL A2 Bk E [ (Recovery) R AT EE 1Y -
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PR b — AN (E A (BRI 1R AREIRFBCE R 585 (Restore)
ERHER > AR A WAL & &R EE{E I (Recovery) 22— HF RS -

PR B AEHIR L DA 2R (AR AR S|
< BHFHEEE(WAL R E ?

S T E R 7
& ERIH RIS ?
& [ ?
S (R 0 GYEERIR) - B E SRR ©
AHTHE

IR LR A T
7 S E R (3 A 23 SOTHERNODE -

< [EH SCP R BIEE HEAE -

< BERHEE (0 B 2 1 =] 25 SOTHERNODE -

> [ERrsync o B ©

< ARES BRSBTS A R A (18 N 2
H¥RTT -

LB SRR

< SPGDATA » &l H % -
SOTHERNODE » i {7 {25
SBACKUPNAME >

(E-fa] 758 PostgreSQL BIfF S #5354

R
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PEERTHARE (8 —(ED BRI &R E ¢ 1.
< REm R O Ek e AL E  H i H 8% KAty B #% -

# mkdir -p $PGDATA

# mkdir -p archive

<> EREZH archive_command » 5 ESE SRR FEEBUERHE ¢

archive _mode = on
archive command = 'scp %p $OTHERNODE:/archive/%f'

< AR

# psql -c "SELECT pg_start_backup('backup')"

< B rsync REERIEER > PEFR pg_xlog H % 4

rysnc -avc --inplace --exclude=*pg xlog* $PGDATA/
$OTHERNODE : $BACKUPNAME / $PGDATA

<GSRBS

# psql -c "SELECT pg_stop_backup(), current_timestamp"

AHTESE

T LM [ B B T — B T AR R (39 - B SRR
ATEAA 0 A e B RO A 0 AB B - TR 2
Yehs A TR rsyne S cp--- 5 -

B T EEVE AR 7 1% PostgreSQL iy » HE Hin 77 =\E B R {7 - K
BRS8N e B F iy 2 7702 28 PostgreSQL EVA (& HC rsync 555 »
B IS B (o (E1 Ak 78 38 A5 B2 7 5K archive_command B/ {548
EHA EEIF IR 5 PostgresSQL Wi N &R pg_xlog HHY WAL » E EI WAL ##&
IR T » (HANTTAE 2SR pg_xlog H #%ZE[Eliik » %2 NI BE &4k PostgreSQL [K 2]
NRIERESE WAL MESEETER H#E > Frb R RS TTHZER AN - 25
R —(E S E R A RE
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B HEb N - & — ERHEE A —H B WAL > BRERFERES 8
archive_timeout 5% 7€ 30 F)(s) » HISEH—K WAL f/DEA: 2 X 60 X 24 = 2880 ([ fE
% 4% 46GB » {H WAL AJEEARF] 30 F0(s)mtE A& —{EIEZE - i WAL — K AKRELY
i 100GB » (RIEEHE 22 A/ NEREZERIE | 5590 > B TEREF I - H R0
26 WAL S22 FE B i S Lt WAL 2 a8 A o] DHBR TR 22 | &P T
pg_start_backup('LABEL')iSf#E A B =(1% - FRAAE AT WAL A 2 ERHEE]R
Frie S AREZE » AT AT {sE FHEHS MELHAE 5 | pg_archivecleanup |- JEERMEHH WAL
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BFFTAERCE

il R (e i gs T TR B — (AR 2R AR R AR
YOfRTEE 5 2 IR FT A B -

TEHIER

B RE—aBE M Eka Rt E R R -
FER 0y B IR B M B R (EI R 5 AT - MER IR B el s STt T (s it o1
i [ R TP A AT TR T R 2 R N

T

#iREBR(dump -Fc) :

<> EAFTEERHE Schema » JHHEE 2 File I F IEMEFH 1 -

# pg_restore --schmea-only -v dumpfile | head | grep Started

< [E A Global Informations > EF5{ & K FEZEEEH -

# psql -f globals.sql

<> EBEAFTEEREER A THE pg_restore RI45E[ANF n [T T FATH
{7 W EREEA ;X8 | lEAFTAERHE Schema 1% » 30l ASE
PR

# pg restore -d postgres -j 4 dumpfile

244



#iRZR(dump -Fp) :

< #2J5(Restore) ERHEERT > HERE G (D HFEHE A IEHE ©

# head scriptdump.sql | grep Started

<~ [E A Global Information °

# psql -f global.sql

& BEARRIRER -

# psql -f scriptdump.sql

#iE28R ( pg_dumpall) :

< #2J5(Restore) ERHEERT > MR (DIFEHE A ILHE ©

# head scriptdump.sql | grep Started

< EEEO Ak S L B RS - KRR R

< BEAEEERE -

# psql -f scriptdump.sql
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TRRER

< RECZATE S b A (R R A8 R R AR
By -

< ERERYE{ TS ZEHTHISPGDATA

< R A A TR S IEHE

# cat backup label

START WAL LOCATION: ©/3000020 (file 000000010000000000000003)
CHECKPOINT LOCATION: ©/3000020

START TIME: 2011-08-23 22:16:40 CST

LABEL: mybackup

> WEEFTAEEZEE B RER S S M Ak HEE s HEEASIR
5% postgre fREIAEZL -

< BEERE AR

WA A ) ROBIE R BT E TR T 2 (YA e i
TR R ¢

< [ZIEEREGERES

<> BIRFOHE 2SPGDATA » I FHFEE B4E( rsync J7=X -

> HEERTAEENEA G SRR B S IENE it g SRR I EE LSRR
5% postgre 1EBUfERE -

> BERAEATFAEN peg_xlog B #FFHEZ » S (E AT M (& RHEA
AgiE—LEE » R (D WAL -

<> BT WAL £ SR EERES

< 3L recovery.conf ¥ E IFHEN BHERR -

< BEERHEGERES -

R EEME recovery.conf BB 7E » T H restore_command 1] 2JFH &=
ZEHY o

restore_command T FE41{n[ 754 WAL 18 i (Recovery)ERHEE » S EdE & 2017
e WAL 18 B [ [ 5 -
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BEGT  FEEm A Ekes 4 E " backupl j» AIFELU N 2R A

recovery.conf f& 7 o

restore_command = 'scp backupl:/backups/pg/servername/archive/%f %p'

ATt

B IRE A E R EZ R0 R

BIRR - [ A TR - RN E R E R T SaL sBIA2K
EEAVAYIG IR

ERER « HRHE R SR REUR M PR iR RS H I 5 0FR T
AREREF TN > 57 WAL J7a &R E I BARL -

BRI AP (TR - G SPGDATA 4= backup_label f52 » sZ 1B A
B EEHFE HEtlanht MR sl & R B EE R R EEMELE
FHIHE R E R T RE I H PR -

E 15 (Recovery) ERHEERF - BRI (A RS HEEE &Rt — 8T WAL &5
R NSRS HEERE BT ] T A E R BRI - So— 7 R M &R ae (g — (3
WAL {5 a] SR T A {E WAL 1 AR T R AR R nTRE AT AR IR ] -

#11T restore_command {&FT{EEEZH £ 0 > 0 (AFEFITIEE » JF 0 (LFEHT
SRy BERIEEREEY — EFFERNSH WAL 1] - SR (A Ak 2% H EEAE
PR — S HIR A 2] WAL 1YEsRalE o B IR SRS RN BN E -

PRI s T R s WAL B2 R B R B S E R B R R T - AR EE R R
HELEFY R TETR - RIS g & R E B R -

— BRI BRI R TS AR M i SRR S, RIER &R IR
BREEL AT A S ERNET WAL I | B2 T B—IBTEAh o SRR SR
JE(Hot Standby Database) » AT A [EIF R E BRI 25 (TR I S &3 IKHE
R EEHI 4
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IR TR R

e BB Y 15:22 455 > EREECTY 04:00 #fy » AL ERE
A[3EE E 04:00 & 15:22 YR ERRRAEE o L7 ZC5AE A L BE TR
PITR(Point-in-time recovery) ; ZAIfT I R BL1E R S IR B RS (5 (010 R S B B a5 {7y
e |

BRI

iy

B BRI AR - AR R R R E E R LIRRR  AIPRFE(EH]
RFfEIRAE IR - A AR SR A& — {6 WAL B[TH] -

T

BHETG RIS - SERFRE T BREEREE > AP R MSE
[ &kEC(Timestamp) ; E recovery.conf f&ZEH » WA N EH~TTAE ¢

recovery_target time = '2011-08-24 09:32:46.793691+08"'

AR | R G E R EATRCE YR > A A R B A kas H 58 ARy
EREE—H ZRinEERIEFEER -

AT

ORI O BT WAL PR © SR IR A WAL i1
e Rt R 52 5 Commit (55 A WAL » Fif LU0 530800 SR TR
50 DL R PR PSR (R T -

B T S RAREECAN - th AT Transaction id(xid) » B xid FTLLER
KR |
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"EREER B EE | AT recovery.conf FEZEH - HERHE G ks CACRED
0% > BECAFEMILREEN > —EHESERNARE B & R E (E
AR ESRERA R FHE eI EEHFARL - (B EE — B EBRIEE R E — L REk
T B B R R IR B A0SR AT e E AU L B L ICE RS R B R 58
R A EERRT I AN B REAE R » M AAIHE E xid IR ERED - MiR%
xid 7 _FICERHEAR R R 5ER - BREE R S R E FIT5E xid FTEY
HEtAE -

—{BEREAERES R IR TR > Rl —(E e Br & RE » nfE b &R E E R
BT -

pe_dump JE3Z: SRS RIBAIGIE + S R (S B A A S 5
R BRSO F R © (S S ] WAL SR
RS BT T L 8 R 5 SQU TR 2 AR | R TR P A |

THET PostgreSQL 9.1 A& s & BE(E IR LU AE B 2/ B/ 1= LEThRE > 40iE ]
e ESHER M T ST A SR > &t B T BRI (Ho t Standby) 75K R EEf
it Ay 5 7 12 S TR
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RIEMENBER R

FEAEN ATRE RS MNP E R R BB B B RREIR  ERR ] E e R
8 > I I RENRE R BHRE R - 18 & AIREN B 1] UPDATE = DELETE % -

T

AR FRERERAR AR 03 520 BURSH St it )7 A& -
BHEF (dump -F ) » ARBREEHEREFERIE -

(it > pg_dump FEETS custom » ARIZ LU T 5 A (AR PR L ANTE
JRAVERIER > AT psal BEA -

# pg_restore -t droptable dumpfile | psql -d dbname

PLEAS S SRR BRI R R P e E SRt E AR (HHE 7S pg_dump
-t A EERRERERAERS R |

AMBEPEE N L wle AR AV R ERE AMENE | fJReE
BERRBIREIMHER - BRI T = A= T -

2RISR - YRS R AR A » (IR T B
7

FiA (D TEE L5 E &R £ droptable.sql % :
# pg_restore -t droptable dumpfile > droptable.sql
ZETTHIA restore_droptable.sql » NI -

BEGIN;

TRUNCATE droptablename;
\i droptable.sql
COMMIT;
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PEE > TOUI A AB R
# psql -f restore_droptable.sql

IRMAIS R BRI RS M - RIS B BRI RS (g mER - BUREA
BYEERHEASE - PERIERE T — 5 s BRIt nE R T NI RS [ - B
RS AIWE T 720 |

< B {EETERE - 28 newdb
postgres=# CREATE DATABASE newdb;

< R OTE o EEAERSEREE newdb ERE

# pg_restore --schema-only -d newdb dumpfile

< FEEZH--schema-only » FEHFEE R schema BEH5 | ~ SRR
Bl -

# pg_dump -t droptable --schema-only newdb > droptable.schema

> [EAZER TR schema £FERIE maindb » W1 J5EERFERIFE schema
BEZG| ~ LIRPRE SAER— A ¢

# psql -f droptable.schema

> \EABRREH -

# pg_restore -t droptable --data-only -d maindb dumpfile

Bz ERIRIRART > A BRRERG TR IFE&IE  [RRENEHE
EABRNEE SRS IER ARG ERE AL  BFEEIIRS[HETE
{EARFEHITTA
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BEER - FERENEEHEHE

BEG I B BN IS — E g R = 5 S 2 M B R B %
R ] ©

S BT SRR -
S FHEMEE AT -

# psql -f dumpfile.sql
< HPERETER o B AZERE maindb ERIER schema &S] &Y

PR S HER
# psql -t droptable -F c maindb > dumpfile

< HEIEFEER > B ERATE S (R A

# pg_restore -d maindb -j 2 dumpfile
HERER -
< ERILHT RO R
< R EREERTE ERE -

< HEPEER IR B AZERE maindb EIRIER schema EEHS| ~ &Y
SRPR A BediefR e

# psql -t droptable -F c maindb > dumpfile

< FHEEFEER > A ERATE L (R -

# pg_restore -d maindb -j 2 dumpfile
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RIS ERIE 2=

FEAE R P ER RIS ZE R R L EE - IR LB EREHREEEES A F
A T A G R R E R0 DU g ——3HA R

AT » (£ Custom F8Z(-F c) :
(B (E pg_dump {3 RIS ZEM] - FFTRIBTRL MESRFERERIEA ¢
# pg_restore -t tablel

2RI > FTRA G B R ERR = T A EMR B R R e n[BfTLAT
SQL sEAR T ERISZE R PRVE R

postgres=# SELECT spcname ,relname
FROM pg_class t JOIN pg_tablespace ts
ON reltablespace = ts.oid AND spcname = 'pg _global'
JOIN pg_namespace n ON n.oid = t.relnamespace

WHERE relkind = 'r';

¢ FIRE S LR R
< RFERIER R SR

# pg_restore -d dbname -j 4 dumpfile
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S R EHE LSRR -

> IEEEAESCATE T R () RG2S ) 4 - EEPERYI R E
FASZE PRI A AR » B FHES R " onets.sl | SQL 56
BN

SELECT 'pg_dump’

UNION ALL

SELECT '-t ' || spcname || '." || relname

FROM pg_class t JOIN pg_tablespace ts

ON reltablespace = ts.oid AND spcname = :TSNAME
JOIN pg_namespace n ON n.oid = t.relnamespace
WHERE relkind = 'r'

UNION ALL

SELECT '-F c > dumpfile’;

> BTLATNIES 2ES: pg_dump {H1E

# psql -t -v TSNAME="'tablespace_name'" -f onets.sql > ts_dump.sh

> T ts_dump.sh (Fi{p A& 22 RIENA]

# chmod 755 ts_dump.sh
# ./ts_dump.sh

< K 0ITE dumpfile 18] 2 5 ERIGETTLL MEOEIR RIS ZEM -

# pg_restore -d dbname -j 2 dumpfile

BB - ERASIFREA(Fp)

< EIESEEUEREER -
< RFERHE R O (R R R A

# psql -f dumpfile.sql
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< PR IR E RS > W2 LA - SRS

< RHE0ITE dumpfile 1€ 2 A ERIEETTLL M EIRFREZ=M > A
2% bHf SO -

BT

SR o EIREUE A -

RN R =R 28 2% > a2 B O (R IR B R T

B 0% BRI E RIS ZE M) - IEMER LRI 4 - SRR
A (05 dumpfile #8212 JFAF LA TEL MBS EBIRFSZERHE > It
TR L4 > SAEEES A

e

pg_dump {4 Custom #&5X(-F c) b ARIFE (51 > AIFERTT pg_restore HF45
TE-| S8 HE I EOTENE -
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RIFEHRECE

TEREIL I R R R RN - A e » B8 L RN
R 2 2 i Y

T

AEF T EEARNWEFRERET A > DUTSIH 27

BEH{Y - (ER Custom F&F(-F o)

IR BRI R ES BT A NS A M I - 1M-j 4 (URIFIRF A VU(E BT
EAR O

# pg_restore -d dbname -j 4 dumpfile
IR - FERSNCFEREE(F p)
TR B EEIIR ES BT T L TAE STRAR (15 -
# psql -f dumpfile dbnam
ety (£ pg_dumpall :

E I EH] pg_dumpall {3 BRIk - Sl 2 ERE » #04
1 E R Hm by - SR IREL TR

¢ RS TSR
& B ERDRRRS -

# psql -f dumpfile

< FEFREEERER 2% T EEEHEDENE ) 26 BRREEH
ER
< R EDERE A BRI A E BRI s -
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BT

E R E R BRIk - Sl 2 EREEREE ) > 2
ETREE R B —ER R - SRRIREL DB

> REEE FHEREEREER -
< EFEREAERS - 25 T EREMEARS ) =6 -
< FHEREEERER  BHIRE T B SRR ) =6 B EER

H -

< R BB ERE Ay BT A E SRR RS
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AR FEE

BRI BB AR AR T (B R RS B A -
TR S 6 F I (3 S R T S R EEASRE » R B A
VRS REEATT i ¢ R EFACAETR ? BUREEL i (3 See TR B H A R
TR A RS Lt 2 2 L R - FTLUS FTR R P 2 2 A -

T

HRHE D

B A (0 aE B S AR B R [E R RS 22 (e o R P AR 5me » (B RS 8
{Elfiastitt 1/0 750t & (throughput) » IRIELISE R G RE I © 5507 1 o] (R M
(IR tE SR A — AR T A )/ ME R EE (0 — (8 RTEZE2RHIIEET 21 |
LUNFIH Al s A (IR SR

< FTAEEE > ATREHh DBA s RN AL -

< FTH pg_xlog HikHEZE

< RS ERVERHE (E s FEEtE 1T EALTY pe_log Hik

Ylac | nl A RS T HIEZ S (IR R » SRG A BRI SR E R

Bk s SOoMA I REe th m] Re B RSIIRSA A BE - HUATHZ 5 > Him L &R

(el e ws M B e 10 40 -

D

FESCHIEEEE /48 2SR pg_dump $55- 1 (B RHER ()i th = BRI
Rl s% R AT 2 (1 pg_dump FECHACTATHDD + oAV R L G B ()
SHE °

ERER -

ELERG IR - [FIRE B S EE JFAR e A SR
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BHEER -

&M psal B¢ pg_dump 18 JFERIERT » A[5E 28
maintenance_work_mem = 128 MB R4 Z /G [FAAE - 8 E B LU 5%

>  [HHEEZELIRESEE ¢ export PGOPTIONS=" -c work_men =
128000" -
> AERIESEEE postgres.sql 5 ESHL -

W E R E s LR ET H 5EHE =8 5271 55 (Streaming Repication)
HIE R RSH TTRE S AR AL BRE T Fy > LRGSR IR K 2 8 wal_buffers 2
2,000 = 10,000 DA | K7 2285 checkpoint_segments 2 1024 ZKISZE50HE

FEFRLEEAFDL T > Bk (e ks P LIRS B A4 - ATl B B H 35
AEF TR B AR HEE A SIET Ry TG RIARERF 1/0 78 » 40t )5 =0t i AL

G

EHT pg_dump FE{HHEEE T Custom A& Z(-F ¢)» TG [R5 E B THE
=2

# pg_restore -j NumJobs

B & [FIRFHE € 2 (2 Fr AT TR R R (7 BB 5T - Z0EE £ CPU BRE
e ? S TR DR E E A ERR BT BRI ER R G TSN ERE
A T PR T A U5 Swapping) + DRASHEI AR B TR 1T 0
[EE{E 5 S e (i F shared_buffers §z mainenance_work_mem 73 Lo (B S R EE 2
5]

H1EFRSER BT E RS A HEET autovacuum 2 F- BT Analyze >
FEEREIR AR E 0 e 2 H 1% ERHEE T T M EF 2408, -
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BRGE ()2 PR S 500E — (B A B R EEEE - BRAE A R B (AP 2= > &2
P O TR AR IR S R D4R - E— B EfEm CPU B -

AT pg_lesslog HHAMEAH AETTEAYE WAL ZKEE A28 A 1T 2 B 48k
http://pgfoundry.org/frs/?group_id=1000310 - E i F# {0 0l A 5 70 BRYE » 41
pg_dump fEF] Custom #& 5 » FHEL & #ETTERAE H{H1E -

40 pg_dump i IS AS AN FERC 2805 < zip HETTERN -

# pg_dump | gzip

E BRSNS > ST {0 BUE AR e By AT R - i tE s
MG R R ZE M - B R o2 B SR - LBl A 17 [ 5 U B R EE R R 2k
HAREAGE DT > (T2E% " EREER ) =6

260



=R AR

YORESE FH AR B B (R O S AR IR > — AT = AT EE A rsync $5-RITRIECE] - 2800
A AAIG EREEROTE  EREER P EATERMFEDTEK > IR ECR
W R IAILL TR

H 4] o T
EIH e
B HESE (173
I e
2= el
A HAVY i)
2 RN it
2N e (73

AITIESE

PostgreSQL A EEE & REREGERITE I A T Bl R I > TERE R
PostgreSQL ERIFRAFIIMEZE L4541 > & mtime HEHIHTIZ RS » WRE SR IRIG (#
(st > RIBHERB)EIEE 7 mtime FET > HOREREUHL T2

—ARAEN T o AL pg_dump ZERIRIE i - SELEEHITFHEE R
B IRARELE - AT EAE BRI IIML last_changed_date ARHE IR ZE A=
WLy > WA RE T BT IR AR RS i -

EEEER G - ATEEE R CHARS R E i 2 [FR i
TTEIR > Fr A A O & BRHE Crash B ZR0RHA (AR 1R R 258 R (A Aras At
GIVEFE ¢ EYEC | PIEZAE TR (E ik as b T =R (R (0 !

HE BRI R IR (/2 v LRI - SIETe R M 1% nliEHE
sE {2 Log Sqeuence Number(LSN) & SEAIE R EORHEH LB &R pg_rman i
& {Epy -
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pg_rman =—{HFHHEZ > a2l N EHES H &
http://code.google.com/p/pg-rman/

pg_rman S EHE B EHE bE BN B4 R B R UK R B R IR (> /&

—/NRUERES - (BESARIRF L S (ETIER - N (EH pg_rman LERITIE R M
(VR AT R TEFS
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CHAPTER 12
@5 & Tl

RENFRGATT -

N3

AIE

BIFEES

2 7E file-based log shipping 1855

S5 TE 537 8 55 (Streaming Replication)
& log shipping 1555
EFBLE A (Hot Standby) 2R
{#iFH Londiste 3.0 E{F1E 5

(/] Slony 2.0 BIFEE

{5 pgpool Il 3.0 72 FI| & & - i
B/ INRA T 4R

{1/ In-Place B{FERHE A IRATER
F i S EIFERNERAT 4

YV V VV YV V VYV YV V VY

FIE

BRI — IS R AR 75T AT IR EE A=
HAFE B EE TR E B FERE 2 BB RS EIERERATI -

PostreSQL i 8:2 (i AFLIEAERIIRE » ME —FIBHAIIFH E VR E -
{E¥} PostgreSQL [ M EEFREE —(HEENEZM  ETAE RS
PostgreSQL {5 IRE AT ERELINAE » THRE LA HE%E - $HKI S - PostgresQL
RS IHREE R AIETIRARI -
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AITESE

BRHEE R TR R ERHE B 2 m B (A e Bl » EZA /I
AT

< & ME(High Availability) :
B B DL R R RS > % L R e e PN B — (R R 2 3 AR
ERRG I I -

< &EH#kFE(Data Movement) :
Fo T RR H AR EORHRS 8 18 20 (5 F Sl iEE (el e 25 22 97E - 20758
FHEL (Business Intelligence) B 7% £:47t (Reporting System)

EORHIRES 41T PostereSQL ZIRHHE (Al 23 1L 2 A0 PO MR IR 25 -
S I R R R R G (E T3 5T B e S RIS i

—RIM S - —(EER L&A — (R E RS - 4150 S — 45 A B
flafRI2b B (e A as - AR Fy T 5 E(Cluster) | 2568 ¢ 24T > PosgreSQL ¥ &
HHEE P (Instance) Ll fy g 82 (Cluster) » FI R ZEHEIRIE |

EOR AR B R 3 — R R R L & R A s % By E (Mater) ~ B2 (Primary)
T3 (Provider) ~ {H 7555 (Sender) 55K 5 (Source )@l Ak =S ¢ MU E R im i Fy
f#i1%(Standby) ~ TEJ&E(Slave) ~ 5 TR (Subscriber) BB (Receiver) (@] 25 °

BEE iR EN T = R — L ERE - ZEERERS - 2RZ 6 AR
IV NETIE AP

FEHEBLAE N o FR 2 1 (Fl i as VIR 22 55— 6k It —Bh1FERE &' Switchover
i EEkassd S E 1 HiR B IAEIR - WRVIRERS A6 - —8FE R
' Failover | > S RI{E H A E H W AMRR - SERGEERSE S -

— AR B E B SR PR E THVERES - H BT Failover » 1% RS EEHRAS
(Clusterware) > [IL#RES L AER (T & #-EH ThAE -
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T falfds o e EEE R R ENE R B TR E ks - (B I AR E ik
(Al as A nl RERHUCE RS (X EH EfiEfAlkes - thEkasts frhd
(Relay)falfik s °

& E(EfikasEIT Commit 1% - T falfiRasis RETERHE X Btk EkasArteE
RFfH] > — e Ry R IE A (Latency ) 2148 55 ZE 48 (Replication Delay) » #2755 AL R4
DARM(s) A » 1% BEhEk i L (A ikes ik E it Eika1g - FiRAREEER
R BRI R T Ry HIAEAE (Apply Delay) & DL_ERTHIERE RAIATEE
AR ] R L (EI e R Rl inas [F20 22 52 - AR B IR SR R 55 HF DBA AR
{Elfk s e R (el Aas < RIS 22 ] R (B AT e 2 B2 e el
T falfds K i (el ik as Z fE & BOR AR -

& TEAREAEAT 51 R Commit 2 Figt (A B0kl EBhis 51 B (e (ERes » 1t
T s [E20 (synchronous)f/ 5 + MY &E FEIRESER 5 Commit 2 1% 4 {#i%
ERHEEEA R R ERES o I R E P (asynchronous){§ 55 - TEFEIEES
B R IR n] e B R A AR ESREE - B U EEARE AN #E
2R (H/E% B T AR e EH R A IR e B R el % 2 K KUE S T
17 °

BILE—BHEERE RS REVNR - Bt BB RETE TR » #
Eif RETE R A TR RS R EIRGSENEERAFER  REIREE
R 5 AL AR [l % B EREE 55 WAL 2R ER s AT C B i [E) - Mt ek
asTEHVE I LR E SR - AL T RE T [EID 2= S 2N - AR B PR L]
REN E Ak e B AT hRE SR 72 SR R > TS R & AR 2 R &
KIS SEEESA N - PR AR BRI Ry oo — (R |

EREE S DR TE R ERE N ATE ERR > el EE SR B R
TTER - aiE R E ERER B — /5 - #E2AIE TN DR E R P TR
ERRERZEHRERE - (HHKAY DBA EH TIEAHEIE I - EAER &R
T AR BNy > WHVEHEE TR —E&IE -
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%

%o EERsE S AR EE F L BT S WNE - TR AER— SRS
MEAER LIRS (& AR — EERSEREAREIEE RS - sl LUk e
AR - 78 (o F S R AR B AR T 30 e 2 R R b — 2Rl B -
AREHEEE B L ERasER R L -
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BRI

DT S R YRS TR » T 08 P T
T

<>

(i FA[E AR bR RS S AR EIEE Ze4R -

EORHER SR U & > &2 Switchover B Failover » {HET#
BEMICAH 2 E BT > RISl RE  HURS & & EiEE US> (5%
(GRS A A AR A TS -

HEEHRIRICER R
{58 FHAH [F] S (Mount Point) ~ A [F] H #k 45 KoMH [ (58 FH & » AERR BT
HinE  ®MoAtUgES S DERE -

R LM AR -
2, E A TR R L Mater 1 Slave e (@RS R B FRS M
B SRS -

SRR
HEBEHEERSE N SO AR A R ST
AT NTP RS

2 BB [ -

2 B8l B S5 i AU P (UTC) BAH R I - 3 25 B s e A [
P 3 e A3 A U H e B4 (Daylight Saving Time) » # SRS A E
BHAN DN PRI

Bt S5 BRL R RTIR
R iRERE s r M FEE e & S ETR E R R BHIR > B s K
Bag Al - et (el ikas AR T - e

B BRI S EIR

FEIL R B TR e Bt £ (Al iR es B (R (i as R 2RO B
IRFFE & A2 AR SR B - #0 [R5 7 S KR JE S HE R T3
ik R A -
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File-Based Log Shipping {85

Log Shipping JZ &R 5 Y —FHINEE - H LR ECH BRI R £
SLERTE - FRRIECIMB ER BT Ak - R FERAREGSER -

File-based log shipping IhEE HFR > PostgreSQL 8.2 fi A » B PostgreSQL 9.0 il
AREEIUFERHE - CREENEAINEE - St E SRR &RV - 127 B
E °

i PostgreSQL 9.0 AR AT H Streaming 18 53 JREH » File-Based log shipping
HET al 1 Streaming R » (EAEFFZ ERIERH RIS IS AR - E
FEEEAATEE S FEE - WA s HE A Streaming #ESHY AT -

¥l

FEAERIGATRE Joatall | T IFERIES ) K T IIE R EE SRR
B2 BREE RSN @E R ERCEEZ 2 M EEF ElsE
BTSN -

T

IRHELL NP BRELIE File-based log shipping ##%5
SO MEREFHEE H IR E R R R 24

L falflas K Rk (R est 9 L B 7 H Bt H ik LElkasRER 7 HEE
HEkH 55 A WAL > (it T& (Eik e BT H 55 H 8 TP WAL (B JFE
FHEE © FEREF MDA SR B H SPGARCHIVE (AR ENF HEE H SRR 1L
SSTANDBY XA fMas -

> EAfEREs SR EREsETL SSH SRR - FFEEH rsync $55[F]
L&
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<>

s E L AlfRas S 8IHE postgresql.conf

wal level = 'archive’

archive _mode = on

archive command = 'scp %p $STANDBY:$PGARCHIVE/%f"

archive timeout = 30

< REREFARSSEE -
wal_level = 'archive'

archive_mode = on

archive_command =

archive_timeout = 30

<>

# psql

125 2= IR S 2t 4 RS (7 PR EAR (0 TR A8 ORI
I

-c "SELECT pg_start_backup('backup for log shipping')"

> EELE(ENR S T A B E TR ERES - AP pg_xlog H

# rsync -acv --inplace --exclude=*pg xlog* $PGDATA $STANDBY:$PGDATA

# psql

<>

> BRI

-c "SELECT pg_stop_backup(), current_timestamp"

TP BN 1T recovery.conf NS E S8 -

standby_mode= 'on'

restore_command = 'cp $PGARCHIVE/%f %p'

archive cleanup_command = 'pg_archivecleanup $PGARCHIVE %r'

trigger file = '/tmp/postgresql.trigger.5432"
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< BEhFETR AR

¢ HEREREEREO R EE > WEEREDEREGEK

AT

T EfkE /AR S TR AT HebE X (L FEREERE
archive_command ji WAL {#iAE IR ERE > MEHEEREREERE
restore_command E S L BEFER]

B WAL 5058 Zyai e EZE archive_timeout BFfi{& » WAL BHEZE 2R E
HHEE - 2R & T (E ks W 5e 38 4= - All WAL &2 2% checkpoint_timeout
I3 REIRF P P AR N — (1 WAL SRR R i pl 48 55 T <

1% (E Ik 23 F restore_command 2E#EHH cp i55 K WAL EH £ HEER
[E A R[E S T EE H it H $R AL i (=R 220  HI B HE % s im (R s H #%
oo P4 RS 1 S 45 S SRR » 4 scp $54

H PostgreSQL 9.0 i A{%& archive_cleanup_command 55 2% E Bh{i1E(E]
AKas e BB FR A 7522 WAL & 2t ol A — M &R Rk 23 AR B HE WAL
‘& % archive_cleanup_command f5& /815 & —(HS8 : B HEEHIEAB N
%r ©

KB i (A es Bk 2 HRERES Z AT > BREAIE rsyne [F2045
BEETRTERE - HERAE SSH (S LA - AIELAERTT rsync 15004 A & AR
AFUSIMERUE - g IEE L EE -

270



§iZ1% File-based log shipping #& {E | H]#E &5 £ (Al a5 R TR (AR B T
TP ACHIET R B2 S A -

master# ps -ef |grep archiver

postgres 4498 4474 © 01:09 ? 00:00:00 postgres: archiver

standby# ps -elf | grep startup

postgres: startup process waiting for

f£ PostgreSQL 9.0 {ALARTEGEFREERFIE R VA ESR  EFRECAZR
BERVE T 0 BN E BB EIEGIE R & log shipping | EEIAE &

& e

{55 A PostgreSQL 8.2 & PostgreSQL 8:4 hix AAKE 1. File-based log shipping
T - ME—R[EIHYE postgresql.conf 5% EAE HHY wal_level 2285 » H
PostgreSQL 9.0 it AR ([ pg_standby 45 » & ZRe%F5 S IFAERY |

271



‘£7# Log Shipping #5535

AEFEA Log shipping Bk Streaming #& 5] - B HEHIAY 7 =0ER
JALLL

T

EZ37%¢(Monitor)

B RS RHEE EH A B AT SRR M DI IR B
T LAk s Bt T (EI ik ey ERHE D IRAR

40 Repmgr £ pgpool Iﬁﬁfﬁkﬁﬁﬁf‘z@%ﬁ‘é%ﬂﬁjﬁﬁ > A2 NN (Plugin) F2 2
Munin B E 5 B E AL 23R -

DTS T E > Bt Al FE THE SRR UG B - S (S L (Al ikas 2
it (Al es [P IRRE A AET T 04 -

£ EfEAREs BT LT saL 38

postgres=# SELECT pg_current_xlog location();

TR EREs T LT sQL &)

postgres=# SELECT pg_last_xlog receive_location();

73 L\xj:ﬁﬁ{lﬁi’]ﬁ%TEﬁZ@ﬁé’ﬁ%’E%@@%% MEATLLT sQL sBAAE TR
{Ales TG E B G

postgres=# SELECT pg last xlog apply location()

Switchover & Failover

Switchover EF5 VAR (E] Ak 28 fs T (Elkas - RS U HABHE R S EFHY
o IRHEER R A G HETERREL s BN - SRR P T (e ks iF
JE{FEFH smart 2 fast 55 » RN EZ(EA immediate #5 » DIgiEp&ERIERL
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Failover FE75 AT AE A Ry £ (e e o8 A= S 1 s DA 0 £2 (el ke e i B EEIR
e A MM RHAE PR E R as VIR AR ESTE 7 #5138 (trigger)fE 25
sRetpe T (el e DR B (el e 5 BT

# touch /tmp/postgresql.trigger.5432

Rt Rk e Rl R F RNk 5 & R BRAA I 5 A (R (R 0 A A B H 55AE
AR IR E ER e EHEE | @R RIS RS R E - oih—8 &
{rtE (AR Bl Ry L (ks 1% - JR ARy Tk SRR (S (AR s - e e R & riJ
(el asi A R 7> 24(Split-brain) ©

1T PostgreSQL {1 H failover BEFF I B & FERIE » RNATZHEE ) Failover
RS - P EEFR FEIAT > IR ETEHEEH -

Switchback
switchback 5 1E VAT (EIRas Ry T EIARES 1% - FHZ LU SRR A &
ZR&AT PostgreSQL HE itk (EI A aa il o Rk e 1% S AU ARl FE E Ak 25 -
w12 NEEF% ERIRH RERT  PostgreSQL MG HEIHAE » (H 2 A H & J7 /A8 Y (Work
around) °
< B EfElk s FHKIRZ mipTie )T S E T A -
< Switchover {f7 [t FE € -

AR R E RMTE R TE ks - ERHERE A ER - B8 rsync J5
FRHET (AR 2s (LSt R IR TR (E I 28 B RHERD 2 R T EkEs - HINZERERAR
HER -0 rsync HIE20 EEEAYEIE - B ERPEFEEZ R © FFE 52RO
BT AR B & PR AT Switchback B[IA] -

SRR RN SR &R BB LA 2 iR R s B R T (EkES
R TERE ZE AR AT DL B 1T E F1Y » TTHL 5432 F#JF [AE PostgreSQL THEY
BEMELE I 5432 » WA S F{FAE 5 [T recovery_end_command S8 0] DEFE
falfkas VAR By T (EIAR 2815 MBS tE 25 & BB A RR » 13K PostgreSQL Z HiThA
JRMENNEES
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HEZRM A1 PostgreSQL A G fEFE (I H Fh Failover #%4  ZAMHAECSE =75
Hz e I PURE Y » 41 Repmgr & »

Repmgr Fy—BflHEIAS » 5771 Ko /1158 PostgreSQL & ZHHI M FAZE - PR BEfE -
E8) Failover f B FRIEES S J5{HE 5 » n]2BILL 44k
http://projects.2ndQuadrant.com/repmgr/

B A G R A E TS 44 By Continuent Tungsten » 1] 7 #% PostgreSQL B, MySQL
ZORHE - IR DL L ¢

http://www.continuent.com/
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Streaming Log 155

PostgreSQL 9.0 FA&HEH] Streaming log #FLIAE » et ~ fsk ~ HEtE]
IEFURRHH AL VU 2 A EERTRL B E Ak as E A E R EmiR ke - BE
L PRk D TR S AR o

{5/ Streaming #R55 AT HIRIAE /5 3\ © HAASCA AR F HEEHE - A&/
DIAMEIEE T HEtE 5 2UACE IR S - 157 (R B A3eR -

T

RN ER

< ks EEERSHETEFHEEHE REka R EEFHEE
Hk 55 A WAL » TP [EI R S A £ H 56 H 35 PP S EL WAL 18R &
THEE o TEBEFRAFIL AR B SPGARCHIVE ({aRE17 H 3EH SREETE
SSTANDBY Xk fEfas -

R R R T S SSH (S EAEMER ] - SFFIR rsync H9TF
B

< EREEREZ EN B EHEEAERAEA -

postgres=# CREATE USER repuser
SUPERUSER
LOGIN
CONNECTION LIMIT 1
ENCRYPTED PASSWORD ‘repuser';

< JUET repuser ) {H I EHEBEE B A ARES - LN ERBICET repuser (]
E AR LG A I B TS (mdS) & A -

host replication repuser 127.0.0.1/0 md5
host replication repuser 192.168.10.12/32 md5
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< fEEEREE kR ERE CREATEEAES AR HA R EIL
R ESHRT 3% A ERE YR RS - 71 postgresql.conf A& HHEIE ©

log_connections = on
> BIIEFHEEH#R

# mkdir -p /opt/PostgreSQL/9.1/archive
# chown -R postgres.postgres /opt/PostgreSQL/9.1/archive

> FEERESF4REE postgresql.conf 18 5% & % %4 ([ walsender F{THE
)_\?_; o

max_wal_senders = 5
wal_level = archive
archive_mode = on

archive_command = 'cp %p /opt/PostgreSQL/9.1/archive/%f"

< FF(EHREsH4REE postgresql.conf 15 » 3% wal_keep_segments £:#f »
It B AT ARV ZZ A BERE pg_xlog H SRFTEHEI S RIESA » R
ERZEIARE -
16(MB) X wal_keep_segments {E# = FZEZZ[E]

wal keep_segments = 32 # %J 160GB
> REHRRFAIRSSE -

S PR 5 B ) ERHRE L 7T 2B B R

> AR
# psql -c "SELECT pg_start_backup('backup for streaming')"

> EBEE RS T ATE ERHE E TR ERES - PR pg_xlog H
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# export STANDBY=192.168.10.12

# export $PGDATA

# rsync -acv --inplace -e ssh --exclude=*pg xlog* $PGDATA
$STANDBY: /opt/PostgreSQL/9.1/

rsync -acv --inplace --rsh 'ssh -p 5800' --exclude=*pg_xlog* SPGDATA
SSTANDBY:/opt/PostgreSQL/9.1/

> BERREA O

# psql -c "SELECT pg_stop_backup(), current_timestamp”

<> B ERIE T recovery.conf FENT R ESE > R E
primary_conninfo {77 IP fir kBt 42 F -

standby_mode = ‘'on'
primary_conninfo="'host=192.168.10.11 port=5432 user=repuser'’

trigger _file = '/tmp/postgresql.trigger.5432"

< R HE BRI B R E R Es TS . pgpass
(& BEh it ER e (el R st (R SRS repuser W] 5 Bl 1)

# vi ~/.pgpass

ESS AN

192.168.10.11:5432: *:repuser:repuser

# chmod 0600 .pgpass

< BEhE AR

< HEREREERECEREF > WEERED EREGEK
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AT

HI % G 1 (EI RS s 2 B — E IR SRR A AL AR
JE max_wal_senders 28> 3 T (Flfilk g5 7 5L HE WALSender ST THE [ Ryl —
B A IR E AT - 1S Y25 TR (EIRES 1L WALReceiver E4{THE Fr B
e R - BRI 5 8192 Bytes AR (i -

WALSender B WALReceiver ji¢ [E]HF 8 {Ff 48 8 (F 2] SR EERHE 2 > 7
e & — BRI A &R 22 E) - Al WALReceiver [H]E 100 ZF)(ms) -+ [fij
WALSender {45 wal_sender_delay 83 BB & - —f% 1 = wal_sender_delay
WEATFEELN - FHE Ry 1 F0(s) » SERF P (E R AT -

& FEHes Bl 18 (E ka8 ~ AHE 2[R » 1 EER R E Vi E =i
HIl wal_sender_delay T]gEFEZ 4550 £ 20 ZF#P(ms) ~ 50 Z R (ms) Sl B R HERE - ¥
i LEIkEs Crash » UM 2 HFEL(AIARESHY > B BRIEDPE = -

fatE Elikas 254 libpg Rl ZRE 2 T EMkEs - st R U

iR R T A VAR RN R » HERS TRt SSL AN » fE SLL
EESGNI CPU RERE I R I B -

£ 2

T Ak e L R (Al AREsdd s B A I B AL B E Y fy T HECRAERE SR o] DR
FzE AEHE 2 A&7 keepalive SEEH%EL o

Bnai e & e s A B e - et EiesEAanE > AIE

recovery.conf 4 j[l A\ keepalives £:8 :

primary_conninfo = 'host=192.168.10.11 port=5432 user=repuser

keepalives_idle = 60"

AN ARAE % (R 3 A e R BT > T (RIAR 23 4R 5RUE. HIIFE postgresql.conf
RETIA keepalive 38

tcp_keepalives idle = 60 # time before we seend keepalives
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& LA 8% e e Ak EIE R - DL ESCEE R £ R E RS
AR ST AE E S AR A AT E R (FIAk s recovery.conf f5E S8

primary_conninfo = 'host=192.168.10.11 port=5432 user=repuser -c
keepalives idle = 60'

DL s Eas e AR T 60 Fh(s)& RS - [N PostgreSQL THEC &y 2 /INEKF
MR AEERPRA -

SSAME AT DA I max_wal_senders S BEEAE » R AT S5 4E A4 Rl > TT DL
SO AR T AR T S S R S A I S BB R - SC1SIIK repuser
{5 F & i 4R PR iz |

1 Streaming 5 » F(EREs G IRBA BT —17 wal_keep_segments > {H&
i E ke s I E R E R R — RS IR FE ke —1)
wal_keep_segments FEERANEHE L > hHF HREE R EAR 2 DU T E 1%
i

Syl —R > WHEHETT E Ak as B (AR (] Aas R0 I - AEE IR
AT AT A > nTRE E R el gs T HY wal_keep_segments FEER £
VAR RIS

FATAL: requested WAL segment 000000010000000000000002 had already been

moved

PRI ME—REMHYBLE S 10 wal_keep_segments » H & ARz ATaEHY
wal’keep_segments i T (AR 23 14FR (A ¥HE Lo EHF HEERHMER R ZE
f] o

Ko T i e A es B PR (E] g gs = [ ] (SIS0 Jh (e A M PRl A 68 > S 4k
Crash B ] DI U#A » A [E]0FE5% 78 2285 archive_command K7 archive_mod3 = on
I~ postgrel.conf F&A » (HAHEHY WAL T] e iiE SR (71 » (5 HZZRIE & -

BEhEokl L IE AR S AR B R G E L EHEARRS NILA L
N EFERESHL synchronous_commit = off BN =R E LR » (HEr 2 HE i
T EIRRE e ELE R ERD 25 > & WAL (e (E AR Es UL sERi% - WAL #7
fsynced 55 A RHFHE > HECRE TR (EIRESA Crash EHHIFEEERHENL -
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B2 Streaming 12 523 B BEE EHY > 281 WANSender i THE PR3 ATE S48 &
1132 pg_stat_activity EEHE > HSFRALLAUT SQL sEAETT GBI RIRIEAFT & ¢

postgres=# CREATE OR REPLACE VIEW pg_stat_replication AS
SELECT
.procpid,
.usesysid,

.rolname AS usename,

S

S

u
S.application_name,
S.client _addr,
S.client_port,
S.backend_start
FROM pg_stat_get_activity(NULL) AS S, pg_authid U

WHERE S.usesysid = U.oid AND S.datid = 0;
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&1 Hot Standby

Hot Standby f{alfk a5 B faF TR (AR a8 — B AT E Rl —18 et e
HETTERI A 2 > Host Standby B FEFH A File-based #5255\, Streaming (855 | 5 Y
Hot Standby 4§ FHE(EE R - BERFHR A EET THE A & F(E Hot Standby » 51t
JEES T Al g5 & ¥E - & Hot Standby [ T EHiLh - WETEAESHRR AL L -

‘B2 Hot Standby {alfiiz 230 & $E4R A - B 4r Je (0 T fi# Hot Standby {elfiiz =54
TERH] > L T (R asiEryEREE 2= - nIRe B8 #E & (£ Hot Standby {Elfiias
B ¥ (@i Fr s B AT B EE A 728 > #EM S 1 2HESE -

Hot Standby {elffzas » [FEIHFHIE _fEAT - 55— E LAk F R ER > Hot
Standby {alfixas 41T Failover LRI TARFS + S5 - ML ATEER AR
JU N A T RE B AR E 2 SRS B R P (T A (e o R R A rTHE O HE
Fq o

WiEE o (E AR ES SOEF A W & LU Hot Standby {E]ARES » {75 % —%& Hot
Standby {a1fk g5t7 /8 % (# £ FMREs A T 55— Hot Standby fa]fzast (&5 A
RIS EE R &I -

S

Hot Standby fa]fikas RlEMELL N7 HE -
<" File-based #EES
< Streaming {5

& TR R R e

5 AIRIE 2 pIEEE M A LR B Ty Al By R ES S R (eI 2
1 postgresql.conf 3 ERE RS N8

L falfkes

wal_level = 'hot_standby'

TEHABERS

hot_standby = on
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TEEXRSHER - [FIRFER T [Eikes K F R AR 2 A0 IR EREA
B BE SIS B L EP TR 2 IR - —ME% A2 FEEL checkpoint_timeout 72~ %%
1%V (B ERH R ERRIFERR & R AR SRR S EEAL S
SUERAE B EUA IR BRI (R T $555E1UE - "you need enable Hot Standby"
HAMSE—RBIA] > HEFERR A R E 24 -

LUT %14 Hot Standby ZE4M 28

<> max_standby_archive_delay

<> max_standby_streaming_delay

<> vacuum_defer_cleanup_age

<> trace_rcovery_messages
AT

EEE TR E RS T - JESEE L ARSI T B ERbEE L =
WA SHE RS 2220/ Dl ? BT ] 48 LR ([ 2 SR Fl e s 22 k]

max_standby_streaming_delay 2 'max_standby_archive_delay -

1B S anfer3 e 22 W 2 BHVa e [EYE 7 RIZH T i F ke B e 12 (m) ik es e g
TEfE2E

EJR-CPU S 1/O-- S hERS i -
$H 7E -AccessExclusivelock °

Cleanup records °
BEergERA -

YV YV V.V

G S R 28— T SRR SR B (R (Al kas IEAE [F)2D B L ek fE
PSR &l 2 By - LR HYRETR Bt ARV E R /D MY & (el
S/ DI > RERF R (EI ks st e SR E TR &3 - B DAL Rl oy et (EI AR
s BRI R I E S -

SYTEETZE > EE I (FIR ES%h T ALTER TABLE table_name DROP COLUMN 74 >
HhAgHEEZERNFRRGEEFERETI & AZMEE R Kt #HLt 2 HE AR
2 IR EE R AR RS AR i -
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Ry TIREES AT - 78T DOL 50 R ] RE 8 il B RER RIS HISHE RYIA
1B CHEAE TR L AIRHEIRPIA ZAE T(E AR a5 8T DDL (SR E R
JE 18 BRI > (TR (AR as nT R IR (R A B B E EAR es PRV E RS ESS R &y
TREFDLEEH  TTEEEEE R AR ESSUE 25 max_standby_streaming_delay =
-1 B max_standby_archive_delay = -1 » #i{7 reload 1&{H 8450 ;5 S LB S F#
AR E R — S E ORI (2 bR i — R E (R g P A R EhY
EHEN » BRI T (E MRS EERRRRTE - BRI EIIR 2sMI Fra e HY 2 Beg R [E sk
ROA] -

Cleanup records k¢ H Al R At AT RE IS Rl AH T - — 8451 N T e se A2 Ay
PRI > BREIARER EAE L E RS MR BT - RS Rt Ek s a4
& -

Cleanup records S EFRERIE T EE A tuple > [ AL IEAEZEFHY MvCC
AR AR P 288 B EL P 5 U A T (A es B30T VACUUM > BRE (&3 E &
sHIHARE] MVCC oA FE (s FIHY Row RVARERR © ZR&AEIR B 55 VACUUM & 7E
£ EfE A8 8T » 1’ Cleanup records 55 ASZ Fhacsskfis o 1 & EE IRz ac ek
(K 22 (TR (A AR as Bl S Bl T (IR 25 T RE . MVCCHh Row FRAERR » HET 2%
AT WP FEHECE vacuum_defer_cleanup_age SE {EA: 0 2 G 3%
AREIEM

S R es & REhE R Ex Btk (Aikes  ReEF TR ARk RE L
REERE MM ZREE AL F TR (A RS 25T - FRFEEE A MVCC &
Al B THRERGIEN (MR saL e fE ks ETRIFEEE
FEBEEAPTHRIT R PR - BRHY saL B - A T R es R (e ks
[EfErZERC D EIFEIR IR - AR T E e (el i es & R S (IR > ik
REERBSBOT AT K -
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PGPOOL-III

# ./configure --with-pgsql=/opt/PostgresSQL/9.1
--with-pgsql-libdir=/opt/PostgresSQL/9.1/1ib
# make

# make install

Jusr/local/etc

cp pcp.conf.sample pcp.conf

vi /usr/local/etc/pcp.conf

[root@dbl etc]# pg_md5 postgres
€8248653851e28c69d05065081b27fc5

mkdir -p /var/run/pgpool
pgpool -f /usr/etc/pgpool.conf -d -n

pg_hba.conf fj1 A 192.168.10.1 /24 md5

{5/ postgres s
cd /home/postgres/pgpool-II-3.1/sql/pgpool-recovery
make

su -c "make instsall"

/home/postgres/pgpool-II-3.1/sql/pgpool-regclass
make

su -c "make instsall"

cd /opt/PostgreSQL/9.1/share/postgresql/contrib
psql -f pgpool-recovery.sql templatel

psql -f pgpool-recovery.sql postgres

psql -f pgpool-regclass.sql templatel

psql -f pgpool-regclass.sql postgres

psql -f pgpool-walrecrunning.sql templatel

L S S - S - 2

psql -f pgpool-walrecrunning.sql postgres
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BrEERESh AT T4k

[BR > ERH e (e AR B FRCAS T 145 o] 73 R e > R RRCATF4Jc4 9.0 TH4KE 9.0.1
59.0.2 [ff £ AT (177 B In-Place Upgrade) 4118.4 714t % 9.0 5¢ 9.0 A4l &
9.1> JLHFFHIER PostgresQl9.o f&igfit— T H pg_upgrade BT M4k 2[R

/NI

BRI

RERATIER -
— RIS RERRATH R ERET 2% B b N R A R B AE 2 2E 58 iR -
FEBTACE R BRI RGEOR R E PIRTA] > (B8R HE DAL 2

1.

2.

AR AR & ORI - BRI B g sk -
FRIZTE R B HE (E) i S5 B TAR BRI T H SRR T RS En 1R > Seidam @
‘inEEREH LY -

HYE R BT - ik H a8 U8 - ST T E R ER AR A e E &
EHEE SIS & L5 E(F - | 2 B s R E s E RS [FEhE
EZ TP AT IEEIE » A EIVERIER -

B B R AR Ry SRR B R E s e B R SRR &
IEHENE > s hsURE TR B E RS — )
EEREESHEE VLR - BRI TR R E R Es kA - TR
P H- TR R EZ R A BRAHE -

B AT 4R (In-Place Upgrade) :

A EEE/E PostgreSQL 9.0 fifiA%H2 (- — T H pg_upgrade {7781 8.4 7
R 9.0.5 9.0 FF4RZE 9.1

In-Place Upgrade 5745 e (E) i 2 AU A IRF S B RE et e (o0 P 2 U7 =
41 pg_dump #iti% 2 BARACHET TTT-0 - FRAEATE 2 B R BRI AR FR A
&R ELPEERIT pg_upgrade HEFTAMET 4R > SITHIRRIZE LA 288 -
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1. {7 pg_upgrade HilZHRF BRI [E 3 BHEA

2. JATHHSEERNE AN {525/ » [RH#ETT pg_upgrade & HEhEFER
Rl s P RTE ERNEE S —)  — 0 RO IRE R S—n1ERAT
& > W1ZEfE EAVHER SR AT IEBYT pg_upgrade BF I E 28  link | -
RI#ETT pg_upgrade B & H B {0 B R E FEIR e RTA & RHE » BH
FrnllEEE A e A B E M7 4854 27T Rollback B Downgrade » HEEEE
B EHEORHE A (A& 2] 3 FF KT T pg_upgrade ©

3. pg_upgrade H 7 #ET14) PostgreSQL8.3 DA _FRRA -

$pg_upgrade -d oldCluster/data -D newCluster/data -b oldCluster/bin -B

newCluster/bin

d: BEHEORELOR EI 8%, -D: RO B 8%
b: BRI, -B HTA R R

AUFTIESE

TR @ A LT 2RI e R 25

1. FRUIRSSERARR NS OEEHEH  THFRIERAAEE  Hresips

2. FEIEATRSE 2R SR I e R E SR S B e (E i s iR A 2
SR FETRENL A AT T 4R A& 2 A A AR (M P RE BB R B R A
[

3. i BRI REs P A B - AT SR mT s [ ke -

4.  EEETHHRBIEFTABIREMEIE - R ] PR R S R e
A HEFT RS -
HERFATA LA ETHRMECE > 40 pg_hba FHRBHRLE
FHefse B4 e R T EOR R (i s e HEL SR S o -
BT T5E pg_upgrade 1% » PR EE KT FA BGERHER (@] s M st e A
FEFR A A A AR -

8. FHE—UINERR » ERAER H SRIEOR R — e > & oe H 1% 3¢ AL A
R H R IR A B H gk fE [ Sdn BT e BR A 2 -
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FEFT- SR B (F] i e T BRSO A R IR el EL D BR s e - B AET T4
ZRITER S AR EEE SOP » DUEAE(E(T 28 A B34 A0 o] LIBE RS s B - M 70
ARG A RENEAES T HROLAE RS MR A mTRHE B R R R R - RRENS ?

R R B » (T RO AT AT R G T AR 5 25 5
 EERT R - ISR A R R R 2 B RO R R 23R
RETT SRR RS B AR S R
o MEFTYRETRT » STAASAT PRI R 5 R FE R -

PERGERIER AL

SELECT a.attname,b.relname,a.attnum

FROM PG_ATTRIBUTE a, PG_CLASS b

WHERE b.oid = a.attrelid

AND b.relname = 'pg_tables'

AND a.attname NOT IN (‘tableoid', 'cmax’, 'xmax', 'cmin’,'xmin’, 'ctid")
order by attnum;
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products

+ prod_id : int NOT NULL

category - int NOT NULL

title : character varying (50) NOT NULL
actor : character varying (50) NOT NULL
price : numeric (12,2) NOT NULL
special : smallint NULL
common_prod_id : int NOT NULL

inventory

reorder

+ prod_id : int NOT NULL
quan_in_stock : int NOT
NULL

sales : int NOT NULL

NULL

prod_id : int NOT NULL
date_low : date NOT NULL
quan_low : int NOT NULL
date_reordered : date

quan_reordered : int NULL
date_expected : date NULL

cust_hist

customers

orderlines

# customerid : int NOT NULL

+ customerid : int NOT NULL

firstname : character varying (50) NOT NULL
lastname : character varying (50) NOT NULL
address1 : character varying (50) NOT NULL
address2 : character varying (50) NULL

city : character varying (50) NOT NULL

state : character varying (50) NULL

zip © int NULL

country : character varying (50) NOT NULL
region : smallint NOT NULL

email : character varying (50) NULL

phone : character varying (50) NULL
creditcardtype : int NOT NULL

creditcard : character varying (50) NOT NULL
creditcardexpiration : character varying (50)
NOT NULL

usemame : character varying (50) NOT NULL
password : character varying (50) NOT NULL
age : smalint NULL

income : int NULL

gender : character varying (1) NULL

orderid : int NOT NULL
prod_id : int NOT NULL

orderlineid : int NOT NULL

# orderid : int NOT NULL
prod_id : int NOT NULL
quantity : smallint NOT NULL
orderdate - date NOT NULL I

L

Delete Cascade
Categories
Delete Cascade + category : int NOT NULL
categoryname : character
varying (50) NOT NULL
orders

Delete set null

|+ orderid : int NOT NULL

orderdate : date NOT NULL
# customerid : integer NULL

netamount : numeric (12,2) NOT NULL
tax : numeric (12,2) NOT NULL
totalamount : numeric (12,2) NOT NULL
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