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Quick Links Downloads &,

o Downloads
2 Pack:ges PostgreSQL Downloads
o Source

s avall r ag s for varlous platforms, as well as a sou r y i self.
o Software Catalogue PostgresQL is available for download as ready-to-use packages or installers for various platforms, as well as a source code archive if you want to build it yourself.

o File Browser

Packages and Installers

Select your operating system family:

Linux macOS Windows Solaris BSD
5 ®
L. <

Select your Linux distribution:

Debian Red Hat/CentOS l SUSE Ubuntu Other Linux
@

Source code

The source code can be found In the main file browser or you can access the source control repository directly at git.postgresql.org. Instructions for bullding from source
can be found in the documentation.

Beta/RC Releases and development snapshots (unstable) ¥

o FRLGmIRLEE, EATPH T, Wi fip SCrFN W gRE#E git.postgresgl.org T # VR SCLEAR
%, B2 5 ORI AT VRS 223
o FE=FRATRR, FIREE T B 7 R0 , 7T AR BIVF 22 55 = 5 SR AL 4T AL, B2 LAPP
HE.

AN E B R Yum Y22 % PostgreSQL 34, X F 5 =i A T FrA 1) Red Hat Linux
FME LA R AT AR

o Red Hat Enterprise Linux

e CentOS

o Fedora

e Rocky Linux

o Oracle Linux

T RILATIET Rocky 9 X86_64 %225 PostgreSQL 15. 45— it f& N IF 223 Yum V5, 7E
AR DU A5 T Linux ->Red Hat/Rocky/CentOS”, #R & 7F Tl i 5% AH M. (1) PostgreSQL hit A< Fl 4

ARG

To use the PostgreSQL Yum Repository, follow these steps:
1. Select version:
15 :
2. Select platform
Red Hat Enterprise, Rocky, or Oracle version 9
3, Select architecture
x86_64 .
4. Copy, paste and run the relevant parts of the setup script

# Install the repository RPM: Copy Script

sude dnf install -y https://download. postgresql. org/pub/repos/yun/reporpms/EL-9-x86_64/pgdg-redhat-repo-latest. noarch. rim

# Disable the built-in PostgreSQL module:

sudo dnf -qv module disable posteresal

# Install Poste:
sude dnf install

QL
v postgresqll5-server

& Optionally initialize the database and enable automatic start:
sudo /usr/pgsql-15/bin/postgresql-15-setup initdb

sude systemctl enable postgresql-15

sudo systemet] start postgresql-135

Included in Distribution

These distributions all include PostgreSQL by default. To install PostgreSQL from these repositories, use the yum command on RHEL 6 and 7: -


https://www.postgresql.org/ftp/source/
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https://www.postgresql.org/download/linux/redhat/
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sudo dnf install -y

PRt 22 Yum J5 (fE 1 root A AT#ATD -

https://download.postgresql.org/pub/repos/yum/reporpms/EL-9-x86 64/pgdg-redh

at-repo-latest.noarch.rpm
LR Z WIS 1 CLAAFAE PostgreSQL :
rpm -ga | grep postgres
UNRAFAE, AL LA A MR - AT 2 e
rpm -e postgresqglXX
SRR ZET R G0 A I A -
sudo dnf -gqy module disable postgresqgl
%% PostgreSQL R 45 2%

sudo dnf install -y postgresqgll5-server

F, R TBIFR E ETREIA R, JF H A3l PostgreSQL AR S5 AT HL

Ja A A h:

sudo /usr/pgsql-15/bin/postgresqgl-15-setup initdb
sudo systemctl enable postgresgl-15
sudo systemctl start postgresgl-15

PIFFERG, T LLBI R RGEHY ps fr 4 £ PostgreSQL Ji 4L

[tony@localhost ~]1$ ps -ef | grep postgres | grep -v 'grep'

postgres 10624 1 0 22:04 2 00:00:00
/usr/pgsqgl-15/bin/postmaster -D /var/lib/pgsqgl/15/data/

postgres 10672 10624 0 22:04 ° 00:00:00 postgres: logger

postgres 10702 10624 0 22:04 2 00:00:00 postgres: checkpointer

postgres 10703 10624 022:04 7 00:00:00 postgres: background writer

postgres 10707 10624 0 22:04 2 00:00:00 postgres: walwriter

postgres 10708 10624 0 22:04 2 00:00:00 postgres: autovacuum
launcher

postgres 10709 10624 0 22:04 2 00:00:00 postgres: logical

replication launcher

BT PL EFr e, AT LLE H PostgreSQL & 7E“/ust/pgsql-15" H %7,  #IaG b A 2 s H
K N“Ivar/lib/pgsql/15/data”.  [EIINF, #EAERGEIE T —DHFHH P “postgres”.

7E7: PostgreSQL 15 AN B4 iUk B4 (stats collector) HERE, T2 AL EANTEK

Wt gt fE B .
BRICZAb, AT DA — 25 = T R A T A

sudo dnf install -y postgresqgll5-contrib
sudo dnf install -y pgadminé

e, AEH AT AT TR psql PR PR i R

[tony@localhost ~]# su - postgres
[postgres@localhost ~]$ psqgl

psgl (15.0)

BN "help" RIREFFHER .



postgres=# select version();

version

PostgreSQL 15.0 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 11.2.1 20220127
(Red Hat 11.2.1-9), 64-bit
(1 473E3%)
BRINTEOL T, PostgreSQL  HRAZUANLRER G K. R FE@ I T AR R w7 4%, ol
PLHAT BA I AN B3R (f#F postgres FH P #1E) -
1. f&& postgresql.conf SCAFH (1) Ha W kil , 12 SO 44 H 5% (var/lib/pgsql/15/data/ )
FLEILLUF A
#listen addresses = 'localhost’ # what IP address (es) to listen on;
H ‘localhost B UM RS #5 1T IP Hhhib B “*7 -
listen addresses = '192.68.56.103"'
2. &% pg_hba.conf SCA-H % P i AIE B B, 12 SO T3 H 3% (var/lib/pgsql/15/data/ )
do SEMLLFRE, SRVFRTE R P b 1P Ui
host all all 0.0.0.0/0 md5
HJA MRS RIAT (fE ] root HI P #:4E) -
systemctl restart postgresqgl-15

XFF Windows A1 macOS I/, A (] B AL TR AT 2230 . w7 Dd s s 7 T 8T $ 2
FHRHRAE RS BERE . tn] LLEHAT A EnterpriseDB EIRAG 225 T R AT %235 .
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H2E HPAMAE
B IRAT 22 T PostgreSQL HH FE £ 48 FRERAF I HATE A T — AN 4035 B4 B ( Database

Cluster) . AE 42444 PostgreSQL FF At C(role) FIH T Cuser) FIMES, LR AN A%
JE X G ATRAURAE -

PostgreSQL 38 it 1 €0 M & kA2 | B0l R PR U ID AR o fl €8 SB35 T R, LA 8ok
PR ORI, BE AR (BEAE) KMAENONHE (group) « Bk, — At
Lo — AP, Arblog—Ad, sE PIEERGE

AT A B EX R (B ARED , IF Ha] DL et R RORR 2 T Hoft f €,
M REI V5 1AL, — A B AT DA 2 A RIALUR -

2.1 giERE

£ PostgreSQL ', f#if] CREATE ROLE &%) 17 £ ff:

CREATE ROLE name;

Hr, name $83E 1 EAIE A EHIK.
IR AR RN TR R AR T CA A G, T LLEIR R S8 H 3K pg_roles:

postgres=# SELECT rolname FROM pg roles;
rolname

postgres

pg_database owner

pg_read all data

pg_write all data

pPg_monitor

pg read all settings

pg _read all stats

pg_stat scan tables

pg_read server files

pg write server files

pg_execute server program

pg signal backend

pg checkpoint

(13 A7iEx%)

B E T psal Hf\du fir 4

postgres=# \du
List of roles

Role name | Attributes
Member of
______________________ o
__________ o
postgres | Superuser, Create role, Create DB, Replication, Bypass

RLS | {}



A postgres & RGEHTAA AR PRI IR ROBUA A 0, B NI BT a2
0y (A2 RGUR BERIBRIA A €, IR AT X S5 5E 108 AR BURIAE 2 D AR - B ER
WA A I RAARBUR 7T A S 2% 57 30k

22 AR

F T DA T I, IR E 1 M i (R JF AR BRI 58 P i E RS T A .
GNP RN ER TR GE

o BFFR, KA HEA LOGIN BIEMMEA e iEdEfE. BA LOGIN ftaffH -] L

WBEVE—AEARER . A LT A G B SRR A A

CREATE ROLE name LOGIN;

CREATE USER name;
CREATE USER 5 CREATE ROLE #{ A LAH T8 f 5, A AId CREATE USER ZRAEL
%7 LOGIN &3, 1fj CREATE ROLE ¥ H .

o BEZAF, BARMEE T LT A AR, RIGTEESRAR . Bk, X —
AMRSERRER, 8 I 75 2R /N0 S LE H R IR A ol o R . A
PLF fir & QAN B R

CREATE ROLE name SUPERUSER;
RAEEYH P A Ret i HAR U P o

o RIBEHRE, N A WHIIRBUNMAOA RS OIEEIRE GEHA R, Foufhf]n] Lk

TERRGAD o A LR E A A — N B A EE B SR AL M
CREATE ROLE name CREATEDB;

o fiEMAE, HAWMBRNIIAGAREAIEIMMAE GBI BRI, BT L

FERREE R o L ar & a8 — N B A 0 @R )/

CREATE ROLE name CREATEROLE;
HA CREATEROLE AU A thid i] DME L bk Hofth 3 £, DLACR X Se 4 (4% T a0
WAER A M. (H2, XA EIE. B, MBr, DUAERRRARE, HER
P PR, CREATEROLE HFFAUTGZAEL % 4 F 7 AT 1% L4

o BEIEH, KA A GEA Y B E S GBYH BRI, B othfo] o
BREE A o AT AR A AT EMA LOGIN Frtl. AL ERGIE LT
TS ) A

CREATE ROLE name REPLICATION LOGIN;

o FHG, FUA UM P EEEE A R P i GIE AR SRR, D E A R
X password Al md5 YA 75 125 75 EL 4 2500 B0 e 1) 2500 5 30E 2R 48 1) B R AR LT
5 DL N B ALE QI AR E N 8 g 0 .

CREATE ROLE name PASSWORD 'string';
TAERIE MO, 7] DARYE 248 @ FEL g . B, DU Bl — 2 &R
fatetony, I HONETRE 18RS LL A & i i [a]

CREATE ROLE tony WITH LOGIN PASSWORD 'Pass2022' VALID UNTIL '2025-01-01';
-— CREATE USER tony WITH PASSWORD 'Pass2022' VALID UNTIL '2025-01-01';
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% 1% PR3 postgres Bk i -

[root@localhost ~]# psgl -h 192.168.56.101 -p 5432 -U tony postgres
A tony HIH4:

psgl (15.0)

A "help" RIREFEFIE R .

postgres=> \c

EUE B ERBIBIEE "postgres", HF' "tony".

psql AT LESCRFF 2RI, -h Fon8ds E RSS2 bk, -p s Mtalrom o, -U
FoRGEFMHBIA 4, 551 postgres AR EIE B E . AR 2472500 LUEH psql
--help BH #2757 CHY.

PAN fir & G — AN EH A admin, & B QI EE A 612 A (R

postgres=# CREATE ROLE admin CREATEDB CREATEROLE;
CREATE ROLE
postgres=# \du

List of roles

Role name | Attributes | Member of
——————————— ¢
admin | Create role, Create DB, Cannot login | {}
postgres | Superuser, Create role, Create DB, Replication, Bypass RLS | {}
tony | Password valid until 2025-01-01 00:00:00+08 [ {}

FESEE R, Al —NMilfS CREATEDB Ml CREATEROLE H5L, (HAEAT LA /AL
IR B A €, SRS A FH 2% fR (kAT 5 O B R € P B o Sk Ay T DS G ok B A8 P B
FH PRI Ry SR AU o

— MBI 2 5, W LGS ALTER ROLE A E KIBE. Bilin, LLF fir4ml A
B ff1 €8 admin Q2 O IRREAL

postgres=# ALTER ROLE admin NOCREATEROLE;
ALTER ROLE
postgres=# \du

List of roles

Role name | Attributes | Member of
——————————— o
admin | Create DB, Cannot login | {}
postgres | Superuser, Create role, Create DB, Replication, Bypass RLS | {}
tony | Password valid until 2025-01-01 00:00:00+08 {}

2.3 WRIFI

BEAVEAF IR tony) HEEHIEAE Chrdo) ZJa, HUTELTN EiliE

hrdb=> SELECT * FROM employees;
ERROR: permission denied for table employees


https://www.postgresql.org/docs/current/app-psql.html

LB TE R PAT R A RO P A AR R B B R TR BRR
PostgreSQL i GRANT 15 AJHEAT Hodfe e 0 R A BAL A - ANB, ZEARIIFRBGHRELT «

GRANT privilege list | ALL
ON [ TABLE ] table name
TO role name;

HrF, privilege_list $(PR %3 7] L& SELECT. INSERT. UPDATE. DELETE. TRUNCATE
45, ALL RRE ERIATABR .

lhn, #F postgres F FiEH: hrdb 208 72 J5 $h47 DL R EA) -

4

hrdb=# GRANT SELECT, INSERT, UPDATE, DELETE
hrdb-# ON employees, departments, Jjobs
hrdb-# TO tony;

GRANT

ZiE )% employees. departments 1 jobs % b 8 e B BLR %27 1 tony /7. B tony
FH P T LA 1] 3% 2 2 v 1 5080 -

hrdb=> SELECT first name, last name FROM employees;

first name | last name
_____________ ol
Steven |King

Neena | Kochhar

Lex | De Haan

XF R REAT B GRANT 15 A8 35— Ho A 126751 «

GRANT privilege list | ALL
ON ALL TABLES IN SCHEMA schema name
TO role name;

ALL TABLES IN SCHEMA For A I FTE R, LS ERAUEE. Fla:

hrdb=# GRANT SELECT
hrdb-# ON ALL TABLES IN SCHEMA public

hrdb-# TO tony;
GRANT

1ZiEA)H public £ BT A R P ERBR 25 tony H .
TATRATPAE GRANT iEAIMI & GT8E — 1 WITH GRANT OPTION, B WM& B2 A
AT DB Z A PRI A A f €. 510

hrdb=# GRANT SELECT, INSERT, UPDATE, DELETE
hrdb-# ON employees, departments, jobs
hrdb-# TO tony WITH GRANT OPTION;

VIS, tony FH P AMEIIATIX LR ARG TT AR, 38 AT DLRFIX LR R 352 1 Fotth #11 .

=

bR 7 BRBGRIIVT R Z 5N, GRANT i A)IE SR 7 B ML FPall Budla e, s, idfe.
P AR R EAURAE . R RIE A SEAAIAL, BT US55 75 30 .
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2.4 HIFHIZIL

SRR VA B 3 AR, PostgreSQL fifi REVOKE 5 A HUHH HH e Xt B 1 (AL IR .
FIRE ARG, AR R I ABUE R IR -
REVOKE privilege list | ALL

ON TABLE table name
FROM role name;

H P50 GRANT E4A)—F. #51n:

hrdb=# REVOKE SELECT, INSERT, UPDATE, DELETE

hrdb-# ON employees, departments, jobs
hrdb-# FROM tony;
REVOKE

ZAEAIREY T H 7 tony Vi1 employees. departments LK jobs 2 HIALER .
REVOKE 1 )t S0t S AME R Hb (1) Birfr ik kAT 454 =

REVOKE privilege list | ALL
ON ALL TABLES IN SCHEMA schema name
FROM role name;

BN LA 1 A ) tony £E public B T A 2R B B AR -

hrdb=# REVOKE SELECT

hrdb-# ON ALL TABLES IN SCHEMA public
hrdb-# FROM tony;
REVOKE

5 GRANT iEAJXI B, REVOKE ERIESZREFFE . MEL JPF. Bk, R . B
AN GRS P AR . RS AU A)SE AR FSL, AR AT LS 2 B SRy,

25 ARG

FEBLSE AT, BB DI H G 2O BOCE A PR AR O 7T RURE B, bR
ZREE, UL P AT oA, SRS AR B HEAT A BR A 452 T AR B 1 A

ik, PostgreSQL 5|\ T 41 (group) fAfhS. BAACRE, HUead—MGERANAE,
IRIGRZ A BRI T HAd 7, AR Z A A

B, AN R AN

CREATE ROLE group name;

R, A O E A RAT LOGIN FRE, a2 ANREIE N — AN P 8k,

flan, FATATLASE A — N2 managers:

CREATE ROLE managers;

SRIGE, A8 50 S REREAR [F] () GRANT Fil REVOKE 5 4] 4 2H s I A ok 17 <


https://www.postgresql.org/docs/current/sql-revoke.html

GRANT group name TO user role, ... ;
REVOKE group name FROM user role, ... ;

AT tony 8 2 managers (% 72 -

postgres=# GRANT managers TO tony;
GRANT ROLE
postgres=# \du
List of roles

Role name | Attributes | Member of
——————————— o
admin | Create DB, Cannot login | {}
managers | Cannot login | {}
postgres | Superuser, Create role, Create DB, Replication, Bypass RLS | {}
tony | Password valid until 2025-01-01 00:00:00+08 |

{managers}

B A — AT RN TR A (tony) FTJERIZE (managers)
AT DL — AN IO A ) A, RN A e RN E A M A 4 A X

postgres=# GRANT admin TO managers;
GRANT ROLE
postgres=# \du
List of roles

Role name | Attributes | Member of
__________ S
admin | Create DB, Cannot login | {}
managers | Cannot login | {admin}
postgres | Superuser, Create role, Create DB, Replication, Bypass RLS| {}
tony | Password validuntil 2025-01-01 00:00:00+08 | {managers}

J14b, PostgreSQL AN FeiF i BRI R RO &, A N E E AR X 5 AR B

postgres=# GRANT managers TO admin;
ERROR: role "managers" is a member of role "admin"

W5, AR PUBLIC % B T4 (R Rk R
ZH A €0 R R T DB R PR 20 LA AR AL

o HG, AP A AT LI SET ROLE iRt H T Ay Eulfi i k22 Fie i 4 A € . BRI
A RTEE 2 A2 ORIBER, A RE SR BR; IF H 216 AT £
XN RAAM O, MAZERH A,

o JLU, XTEA INHERIT JEIERI M, Ko B4R E R4 SR, fifixs
ZHIE R AR ARRAT R AL o

UL R

CREATE ROLE userl LOGIN INHERIT;
CREATE ROLE net admins NOINHERIT;
CREATE ROLE sys_admins NOINHERIT;
GRANT net admins TO userl;

GRANT sys admins TO net admins;

A% A €8 userl B sk 2 S5 , B PR 1K 231G userl H & IRFBURN net_admins B A AL,



KA user1“4k 7K 1 net_admins FIRFEL. HZ&, 2iHIEAEA sys_admins A HIRHEL KA RME
userd [AJ#EHLIE N T sys_admins (%51, i1 net_admins 345 (4 1% 5 %8 4% HAG NOINHERIT J& 1,
WA 2 3 B AR .

WERPAT T LA BEA:

SET ROLE net admins;

LK SE net_admins FT A FIFERL, (HEASHE userl H SRR, WAL 4k &
sys_admins T [IHFRL .

WERPAT 7 LA B

SET ROLE sys admins;

SN 23 sys_admins T A R, (H&EA 2 userl 5L net_admins T HIHFAL .
WR A B GRS SRR 1T DT LA TR IE ) :

SET ROLE userl;
SET ROLE NONE;
RESET ROLE;

1E SQL wrifErf, F R G2 MAF/E I ZE S, A Bl RRRL 1 f a4k k
FFRL. PostgreSQL A LASLHLIXMAT Ry, R FENMAEWE INHERIT EM:, mMovH P XE
NOINHERIT J&tE. {H72, KT %A 8.1 ZHTHIMASLIL, PostgreSQL BRI\ AP A [ (AR i B
T INHERIT J@ 1, XFEH PRS2SR e e BIR .

WU B 2 ok G b ) SEA PR AT AR 4k 7K, A Y LOGIN. SUPERUSER. CREATEDB LA
J2 CREATEROLE J& M AHE A e — Lo R R AR, AN pli gk 7K. i SR AR B F X Se BUBR,
U SET ROLE a4 W B N A XL E MR A (0.

FF ], FATATLLN net_admins ff t45 52 CREATEDB #il CREATEROLE J& 14 .

ALTER ROLE net admins CREATEDB, CREATEROLE;
SRJE PR AT userl JERBURE, SUASEBEA KRR, T 7 EHAT LU R

SET ROLE net admins;

2.6 MifgFAEE

TR 1 LB R W
DROP ROLE name;

SRR R A, ZH PR R RS BB MR, (R X Mt A%
AT

LUR 7B MlER 7 44 € admin:

postgres=# drop role admin;
DROP ROLE



HT T A1 6T DU A B 2 b oS 5, tmT DU D ) FEAd 0 R AASLRR, ISR f o 5 AN
RN $1¥) DROP ROLE i56). fEMIBR M2 i, 75 ZMEREIIIARIX R, BRI L
AP T HA f s RN 7 BRI T2 G RIBUR . RAEE B AT LAZ25 55 O


https://www.postgresql.org/docs/current/role-removal.html

%3 & A S
AT 51— U A M P AR P P

3.1 AR

PATSeoR T LB AR I

AR EHE RS (DBMS )2 H T8 BRAE (M R 5.5 ILIK 5C & % DBMS 45 PostgreSQL
MySQL. Oracle. Microsoft SQL Server. SQLite 5. & LI NoSQL #t#% % F Redis. MongoDB.
Cassandra. Neo4j 5. PostgreSQL 2R3k | #i4fs FEHE 44 % x5 DB-Engines 2017. 2018 LA A 2020 4
JE R P B R GRS

PostgreSQL ¥ EE &R 4 1115245 (Instance) AIYFHAHE E4EHRE (Database Cluster) 41ik. i@
WU BHE e T R et R TR B I R G

HE 5% g
3
.| PostgreSQLSEH K jiR e

i | |
| L |
| o i
I | | :
| | | '
| | |
| W i "

R (s e |
| o i
| | | '
| I | '
| | | '
i . '

e CInstance) 1 PostgreSQL J 5 MEFHI P TR R . o B0 IR 25 B MR g — s
(B, 5 b 5 48 R SR 2 S6FR . 330 PostgreSQL JIR 4 S5 RL Y J5, 1T LLE ik 1E R G511
ps i 4 BEHIAR D15 6 HER

[root@localhost ~]# ps -ef | grep postgres | grep -v 'grep'

postgres 923 1 0 15:39 2 00:00:00
/usr/pgsqgl-15/bin/postmaster -D /var/lib/pgsqgl/15/data/

postgres 948 923 0 15:39 2 00:00:00 postgres: logger

postgres 949 923 0 15:39 2 00:00:00 postgres: checkpointer

postgres 950 923 015:39°? 00:00:00 postgres: background writer

postgres 952 923 0 15:39 » 00:00:00 postgres: walwriter

postgres 953 923 0 15:39 2 00:00:00 postgres: autovacuum
launcher

postgres 954 923 0 15:39 2 00:00:00 postgres: logical

replication launcher

BAEELRE, & PostgreSQL S8 FIF R A — M EUR BEGERE, & T LIRS 2 AR e
i BER, IXHEREREA RS G ST as AL SR -


https://db-engines.com/en/

information
_schema

HOERESSET

pg_catalog

postgres template0

BEE (Database), —/NEUHEE H— 4L LA, Bk, Rl WK, 7
R (Schema) , HdE v (1 G AE BT L. R, — AN E B 2 M
Hpk, B HEE A R

K22\ (Tablespace) , 7t PostgreSQL 1, i FEXT R (W) ESCIF R G0 rhontRi 2 3¢
i, RAAERIT T IR LSO IR H S BB EXT R, W B R A R R 2= Al (1 44
PR (ECEEREROMED , AT ER S A F YRR .

3.2 BIEBURE

Bk, AT S e PR YR B AR, e E/ B BON LR R R E, EHEERAET
postgres i /7 &5k, il psql T HIER::

[root@localhost datal# su - postgres
[postgres@localhost ~]$ psql

psgl (15.0)

BN "help" RIKEUHBHGEE .

postgres=#

11 psql TR AN iy & FT LA 2 AR A o R H00d o -

postgres=# \1

Hdh PR A%
4R | HEHE | Foumis | B Ctype | ICU Locale | Locale
Provider | A7 B PR
——————————— B et e S ettt
b o
postgres | postgres | UTFEFS8 | zh CN.UTF-8 | zh CN.UTF-8 | | 1ibc
|
templatel | postgres | UTF8 | zh CN.UTF-8 | zh CN.UTF-8 | | 1libc
| =c/postgres +
| | | | | |
| postgres=CTc/postgres
templatel | postgres | UTF8 | zh CN.UTF-8 | zh CN.UTF-8 | | 1ibc

| =c/postgres +
| | | | | |
| postgres=CTc/postgres
(3 fTiE3%)



AT EME ] SQL 1H A & CLA U 2 -

postgres=# SELECT datname FROM pg database;
datname

postgres

templatel

templatel

(3 ATiE3x)

RGN ATA16IEE T 3N HE, Hd template0 Al templatel fERMR HdE %, 6185 K% TE
FERTERIASE T templatel #E4T 2 #1]; postgres £idE & /& 4 postgres H G IR A £ & .

{# il SQL i CREATE DATABASE 1] — /¥ 2 -
CREATE DATABASE name;
FA i) name $85€ T EIEE M AFR. i, DUNIBERIGIE T AN testdb frEdE

postgres=# CREATE DATABASE testdb;
CREATE DATABASE
postgres=# \1
List of databases

Name | Owner | Encoding | Collate | Ctype | Access
privileges
——————————— B et it s s ettt L P P
postgres | postgres | UTF8 | en US.UTF-8 | en US.UTF-8 |
template0 | postgres | UTE8 | en US.UTF-8 | en US.UTF-8 | =c/postgres

| | | | |
postgres=CTc/postgres
templatel | postgres | UTE8 | en US.UTF-8 | en US.UTF-8 | =c/postgres

| | | | |
postgres=CTc/postgres
testdb | postgres | UTES | en US.UTF-8 | en US.UTF-8 |
(4 rows)

BUEEEE FENE AT LAFR s VF 23 100, Bl Emin. a5 BRI, RoKERESE
& BARS T 7 R 52 # 1 CREATE DATABASE iE4].

3.3 12 IRERE

A7 J5, WILLilid ALTER DATABASE & A& HCERE FE 1))@t AL &
ALTER DATABASE name action;

Hrp, action fi85E T EPATHIE SRR, BlIIE SR AR BT #. BOARZEN. £
¥ B AT B BRIME 555

LA iR testdb FI44FK

postgres=# ALTER DATABASE testdb RENAME TO newdb;


https://www.postgresql.org/docs/current/sql-createdatabase.html

ALTER DATABASE
postgres=# \1

List of databases

Name | Owner | Encoding | Collate | Ctype | Access
privileges
——————————— R e e At
newdb | postgres | UTFS8 | en US.UTF-8 | en US.UTF-8 |
postgres | postgres | UTES8 | en US.UTF-8 | en US.UTF-8 |
template0 | postgres | UTFE8 | en US.UTF-8 | en US.UTF-8 | =c/postgres

| | | |
postgres=CTc/postgres
templatel | postgres | UTFS8 | en US.UTF-8 | en US.UTF-8 | =c/postgres

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

SR AR R i newdb FIHA F 20N tony:

postgres=# ALTER DATABASE newdb OWNER TO tony;
ALTER DATABASE
postgres=# \1

List of databases

Name | Owner | Encoding | Collate | Ctype | Access
privileges
——————————— B it e e e
newdb | tony | UTFS8 | en US.UTF-8 | en US.UTF-8 |
postgres | postgres | UTES8 | en US.UTF-8 | en US.UTF-8 |
templateO | postgres | UTF8 | en US.UTF-8 | en US.UTF-8 | =c/postgres

| | | | |
postgres=CTc/postgres
templatel | postgres | UTF8 | en US.UTF-8 | en US.UTF-8 | =c/postgres

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

M T A&00H W& 2 4, ALTER DATABASE iE4)iA ] UL T SOE TN It B Ar i 2
THERIME

M P AR ER, PostgreSQL 8 HIHC B SC A+ postgresgl.conf B35 5 3l i 4 postgres H1 1%
B AR S EENERINME . [ ALTER DATABASE i ) n] LA B 45 e $0d & B@ﬁ%@ﬂ%;

ALTER DATABASE name SET configuration parameter { TO | =} { value | DEFAULT }

X T Bl JE L 215 PostgreSQL K2 i F 1% v & BLAE 7 55 postgresql.conf SCAFa iy
SATBBINE. R, WA BGH ok B (I A IS OB BRI SRR

BN, LA EAR 2 B FHEAE P newdb T K2R G144 :
ALTER DATABASE newdb SET enable indexscan TO off;

EFH LUF a7 LUE SR BB & -



ALTER DATABASE newdb RESET enable indexscan;

TEAN BB I n] L2557 SCR P ) ALTER DATABASE 154 .

3.4 MIBREIERE

WIRATFE, AT LMEH] DROP DATABASE &)k — S HE 4 -
DROP DATABASE [ IF EXISTS] name;

WM T IFEXISTS, kR —ANAAEAE B8 2 A2 2 A RS B .

OB B e 2 2 TR R Bt P R AT (R B, BRSO ARG v (s oo AT 2l 12 14
WA EA eI EEE . S8k, W B e B, AT IR R AR, W LOERE R
A K AT B i > o

PR A AT BURS TR newdb $odis s -

postgres=# DROP DATABASE newdb;
DROP DATABASE
postgres=# \1
List of databases

Name | Owner | Encoding | Collate | Ctype | Access
privileges
——————————— B it e it ik et b e P
postgres | postgres | UTES8 | en US.UTF-8 | en US.UTF-8 |
template0 | postgres | UTEFES8 | en US.UTF-8 | en US.UTF-8 | =c/postgres

| | | | |
postgres=CTc/postgres
templatel | postgres | UTF8 | en US.UTF-8 | en US.UTF-8 | =c/postgres
+

| | \ \ \
postgres=CTc/postgres
(3 rows)

DROP DATABASE i & WIMIBREE/ETCIE KR, A RT3 780 !

3.5 EIEfE

O TR FE 2 G, BT EEAEN (Schema) A BEMSAF- i BLE FExf R . @ HERI g —A
BRI, B2 01— M public.

B, BATEIEE —NHTAOEEE  testdb:

postgres=# CREATE DATABASE testdb;

CREATE DATABASE

postgres=# \c testdb;

You are now connected to database "testdb" AS user "postgres".


https://www.postgresql.org/docs/current/sql-alterdatabase.html

testdb=# \dn
List of schemas
Name | Owner
________ o
public | pg database owner

(1 row)

Horp, \e &R —MEEEE; \dn 1 T2 A a0 80 Feh i . rTRUREA SQL Ay
AR

testdb=# SELECT nspname FROM pg namespace;
nspname

pg_toast

pg_temp 1

pg_toast temp 1

pg_catalog

public

information schema

(6 rows)

BRI TR T KRGS R AR A
S8R ERETEEML, PostgreSQL t 44t T HR A )iEA)

e CREATE SCHEMA, Al — N EiiE=.
e ALTER SCHEMA, etz @t.
e DROPSCHEMA, Mgk — M=,

KFE AT, HGAE testdb AT —ASET IR

testdb=# CREATE SCHEMA hr;
CREATE SCHEMA
testdb=# \dn
List of schemas
Name | Owner
________ e
hr | postgres
public | pg database owner

(2 rows)
BB E T AR 8 A

testdb=# CREATE SCHEMA app AUTHORIZATION tony;
CREATE SCHEMA
testdb=# \dn

List of schemas

Name | Owner
________ o
app | tony

hr | postgres

public | pg database owner

(3 rows)

L pg_JT Sk AaFR it R e Ok B AR A Bk, TP eV B AR AR K
G T2 A, FATHUAT DA B R BE R B, Bk, HEdRA, s



BRSSPy 2RSS TH R B R BT A
MR FEELEHHEAENE , TLMEH ALTER SCHEMA &4 :

ALTER SCHEMA name RENAME TO new name
ALTER SCHEMA name OWNER TO { new owner | CURRENT USER | SESSION USER }

P ETER) 2 IR TR A MR A . DU AR hr (1A 35 50 tony:

testdb=# ALTER SCHEMA hr OWNER TO tony;
ALTER SCHEMA
testdb=# \dn

List of schemas

Name | Owner
________ o
app | tony

hr | tony

public | pg database owner

(3 rows)

R A A AT G, A DA 38 A B A] N B A=
DROP SCHEMA name;

LA s K 2B =X e

testdb=# DROP SCHEMA hr;
DROP SCHEMA
testdb=# \dn

List of schemas

Name | Owner
________ o

app | tony
public | pg database owner

(2 rows)
IR A A B, DL BRI TEEIAT s F B ek AR b i (X R, s fd
PR T8 R ZPM BR IX SEX R
DROP SCHEMA name CASCADE;
MR PT BE 2 MIBR — LLRATTROBLZ AR B, AN 75 22/
Bt e mp R 22 B R T MR, XTI S AR AE T
o SVFZAH A FE— M A EAT, AT U AR EEAORYE H
I di -

o CRRHUE PN BT IR iy, (TR
o U7 MR RAME AR, Aa 5 ARG AR R A R

FEBATHE I BEEE EX o, B2 EdE R (table) .



04w EHAEE

inoa e, RESERT, SO SRR FE . BRI B T
R, WRHOER. BUCRULMERR SR,

4.1 BIER

7t PostgreSQL ', fiiff] CREATE TABLE iff) i —/4N k.

CREATE TABLE table name
(

column name data type column constraint,
column name data type,

cop
table constraint

)i
ZIEAEE LU 2

e T4, table_name F85E THIRIIAFR.

o SN EFEME X, column_name J& 7 B I 4 FR, data_type J& B KK,
column_constraint /& AJ G FE AW 24N Bl S 5 1750 B

e )i, table constraint /& AJ kIR KL K .

KE—AHAREIH] T

CREATE TABLE departments
( department_id INTEGER NOT NULL PRIMARY KEY
, department name CHARACTER VARYING (30) NOT NULL
) i
PLEiEA) BN T — N OER 1] 3R (departments) « & AL & PN 7B, #8114 5 (department_id)
e MEEHERA (INTEGERD , FEIMEAFLIONT (NOT NULL) , [FIRFEISRZX AL F
B (PRIMARY KEY) ; #574%%5 (department_name) & — N A 25K FE 245 5, BA RN,

PostgreSQL #4735 1y A B HFE KA, RN IE o vr i B e OB RA . B LR A
A C /P eSOk LR

o FRAEE, T KTFHE CHAR(N), ZKFFFH VARCHAR(N), LS KK ER)
FrFH TEXT,

o MFRE, AFFEFEHEM SMALLINT. INTEGER. BIGINT, K47 NUMERIC (p, s),
7 1% REAL. DOUBLE PRECISION.

o BPEIRE!, G5 HA DATE. WFHE TIME. W& TIMESTAMP.,
B2 VR B R BINA R LU B B SRS .
PostgreSQL Y #F SQL bruE AT T B AR MEF LR, Hep, FEARDE:

e NOT NULL, JEZ4WH, ZTFERMEAGEANT (NULL) .
e UNIQUE, Mi—#13R, ZFBS—1THEAREESE . Aid, PostgreSQL V% 7 BAFAE


https://www.postgresql.org/docs/current/datatype.html

ZA NULL {8, FEHBEMEEARPME. 752FERRE SQL ik H it UNIQUE
BUHAEE—> NULL ff.

PRIMARY KEY, £, 47 NOT NULL Z 5% f1 UNIQUE A% ., Wit £
FANFE, ATLUER SRR E X (3% LEFORED 5 ER MRS 2 A
FER (BHF3E) S HFEANTRIEE —MEE NI, TEMHRBLRETE L
(B W TFORED .

REFERENCES, #MEAW, FEHPIMELTCEER —NRPAAE. SMERT % LW
ML SR 28 (referential integrity) , 40, & THIES 198 5 7 Bl 02—
CAAEERIE .

CHECK, IEZIa, $fi N sl 5 B i A 2 250 A2 5 e e AN 26 k. B, 7= S
TR TE.

DEFAULT, BRIME, fAEERR, WREEREXMITEEME, R HBRIAMER
o

RFLIRFNFE LR, WA TR TN R E LR, IERER A2 i TE e B e XIH
YKo PostgreSQL SCHFIIZR KL R EL 45

UNIQUE(columnl, ...), ME—ZY5, $55 4 1) 7B A 8 BUE I 24H A 06 20—
PRIMARY KEY(columnl, ...), F8#ZAH, & X E@#oEE 4 1.
REFERENCES, & X AMELIH

CHECK, & X REZIW,

PUR RBIANE T 5 T3 (employees) :

CREATE TABLE employees

( employee id INTEGER NOT NULL

, first name CHARACTER VARYING (20)
v last_name CHARACTER VARYING (25) NOT NULL
, email CHARACTER VARYING (25) NOT NULL
;, phone number CHARACTER VARYING (20)
, hire date DATE NOT NULL
, salary NUMERIC (8, 2)
, commission pct NUMERIC(2,2)
, manager id INTEGER
, department id INTEGER
, CONSTRAINT emp emp id pk
PRIMARY KEY (employee id)
;, CONSTRAINT emp salary min
CHECK (salary > 0)
, CONSTRAINT emp email uk
UNIQUE (email)
, CONSTRAINT emp dept fk

FOREIGN KEY (department id)
REFERENCES departments (department id)
; CONSTRAINT emp manager fk
FOREIGN KEY (manager id)
REFERENCES employees (employee id)
) i

TR IR 7 B2 :

employee id, 1 T4w%5, BHFHY, F# (BLIRZAFRNEHEHEE T LK



emp_emp_id_pk) ;
first_name, %%, FRFH;

)

last_name, ZEIX, FHFH, AEEAT

email, HLFHRFE, FRFH, ABEN
phone_number, HLi&i 5, FRFH;

7%, WAIME— (emp_email_uk) ;

hire_date, JEHHH, HEIZRA, a5

o salary, #HK, ¥

KA,

WBAKTFE (emp_salary_min) ;

e commission_pct, {4 H b, HRhY;

e manager_id, &%, SME GEidIME emp_manager_fk 51 G TR R THhR5) ;

o department_id, #1495, 4ME GEidsME emp_dept_fk 5] HIH1# departments ¥4 5

department_id)

BRI AR SRR R A

B 1 H CE RG24, PostgreSQL B3R At 1 5 — MR M T5%, s —4

WSS R BT &

CREATE TABLE table name

AS query;
B
SELECT ...

INTO new table
FROM ...;

B employees

123 employee_id

intd NOT NULL [*

REC first_name

varchar(20)

REC last_name warchar{25) NOT MULL

REC email warchar{25) NOT MULL

AEC phone_number warchar(20]

53 hire_date date NOT NULL

123 salary numeric(8,2)

123 commission_pct numeric(2,2)

123 manager_id intd I

123 department_id intd|
£
*

A departments

123 department_id

int4 NOT MULL

REC department_name varchar(30) NOT MULL

B, FATATLAIET employees & i H AN HT IR 2% -

CREATE TABLE empl
AS

SELECT *

FROM employees;

SELECT *

i 5,

i



INTO emp2
FROM employees;

KRR T EHIR G 24, T LR SIS, B IES S T R ) CREATE
TABLE AS #E4)F1 SELECT INTO &4,

4.1.1 EXRRER
7t PostgreSQL ', KB T HAMER (schema) o {HATCIEE RN, 5 BAITEILN %A

CREATE TABLE schema name.table name

V7 1) 2R AR o — 4 o (R BATFE AT QR BRI i, IFBCA I B R IR PR E -
KW KB MR R RS .

HAVF — FHATA R AR

testdb=> SHOW search path;
search path

"Suser", public
(1 row)

MR R—NZ SRR AL TR SIRA R A%, PostgreSQL £ fKIX FEIX LE A5
AT &R, BREE-ANILRMERSL: UERON0E R, WREFEEHEARK,
PostgreSQL £ 71 28 — M A A T A1 2

MBI 44, WERAEAEIZEES, R A3 (public) .

testdb=> SELECT user;

user

testdb=> \dn
List of schemas
Name | Owner
________ o
app | tony
public | pg database owner
(2 rows)

BRI 408 tony, (ERAEAES DY tony BB, REFRATIB A 3R 247 public B

testdb=> \d
List of relations

Schema | Name | Type | Owner
———————— B e it e
public | departments | table | tony
public | empl | table | tony
public | emp?2 | table | tony
public | employees | table | tony

(4 rows)

FATAT LT SET fiv & B BN R 12


https://www.postgresql.org/docs/current/sql-createtableas.html
https://www.postgresql.org/docs/current/sql-createtableas.html
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SET search path TO app,public;

SRS, A REA T QIR AR E AR, BRIAS AR app a1 .
Br 7 RZA, HABPARART R, BlInR S s, SRMSESE, s IEAH R AR .
IR RAEE TR 2 R TR 2, AT RAS S B SO

4.2 &R

LEATON L — ARG, A2 B Tk 55 A T R H A R 7R S e A
PostgreSQL # ALTER TABLE iEAJEI#E 1 E X -

ALTER TABLE name action;
HoA | action RAREPAT FIHRAE . W LIS SO E A

o ININTEL

o MBRFE

o WNINAIH

o MBRZIH

o BITFBERME
o BT BRI
o HMATH

o HmAR

4.2.1 RINFEE
RERIM—AF B AR

ALTER TABLE table name
ADD COLUMN column name data type column constraint;

WINF B S ORI A BORTUER, 7B, FBRRBLL AT IEMZ) R .
A& 7 —4~ i 3K products:

CREATE TABLE products (
product no integer PRIMARY KEY,
name text,
price numeric

) i
it AR TE A RN — AN 7 BL description:
ALTER TABLE products ADD COLUMN description text;

xR EARESE, BriEn gy 2 A BOMERET IS R BCA 1R E DEFAULT fH,
i (I

NI BT LUE AR Al f 2R AR, WRERT DA a5, Bl BigEkil
{EA AT RE AR E AR Bl


https://www.postgresql.org/docs/current/ddl-schemas.html

-- A ATHEE

testdb=> INSERT INTO products (product no, name, price) VALUES (1, 'Cheese',
9.99) ¢

INSERT 0 1

testdb=> ALTER TABLE products ADD COLUMN notes text not null;
ERROR: column "notes" contains null values

DAE 1 ) H A A S DRI E T8 1 7 BE notes AAAEAR S LA, (HRXN T A B 1% 7 BOrE
NE o SERIITHEAPIA . BSMZIR BRI 16 5E — D ERME; BNy B AMRE LA, KT %
B FBAEFEIEA (UPDATE) ZJ5, FUINZIH.

PUR B R B 1 7 BUEE 7 —BOAE:

testdb=> ALTER TABLE products ADD COLUMN notes text DEFAULT 'new product' not

null;
ALTER TABLE

testdb=> SELECT * FROM products;

product no | name | price | description | notes

———————————— o
1 | Cheese | 9.99 | | new product

(1 row)

4.2.2 IFR=FEL
s — AN B VB A R

ALTER TABLE table name
DROP COLUMN column_ name;

FATH 7 iR P notes - Bl B -

estdb=> \d products;
Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— e et e
product no | integer | | not null |
name | text | \ \
price | numeric | |
description | text | | |
notes text not null | 'new product'::text
Indexes:

"products pkey" PRIMARY KEY, btree (product no)
Check constraints:
"products description check" CHECK (description <> ''::text)

testdb=> ALTER TABLE products DROP COLUMN notes;
ALTER TABLE
testdb=> \d products;

Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— B et e st TP
product no integer | not null
name | text | \ \

price | numeric | |



description | text | \ \
Indexes:

"products pkey" PRIMARY KEY, btree (product no)

Mk FBE, MNKNHEERa M. BN, Z5FBE ERNRIBRA R
(products_description_check) 12> RIS B MIFR . {HA, Wiz B HAboxT G (il inghg 51 H
M. g 518, TiEEEMRE.

testdb=> ALTER TABLE departments DROP COLUMN department id;

ERROR: cannot drop column department id of table departments because other
objects depend on it

DETAIL: constraint emp dept fk on table employees depends on column
department id of table departments
HINT: Use DROP ... CASCADE to drop the dependent objects too.

i1 departments % 1] department_id +& employees IME S| %, JoiEL MR %7 B .
R UA H, 7F DROP [ 5 in - CASCADE 3 0 RV R 25 6 MHI 53 44 65t Fr et 52
testdb=> ALTER TABLE departments DROP COLUMN department id CASCADE;

NOTICE: drop cascades to constraint emp dept fk on table employees
ALTER TABLE

Bt department_id #EMIBR, [F]S employees 2 H i &Mt 4k 2 A

4.2.3 WINA=R
TS I 2 SR IR 38 4 P R A R
ALTER TABLE table name ADD table constraint;

Hrr, table_constraint 7] LS R,
DL A2 A7 b2 products S804 5 ) — L8R 451«

testdb=> ALTER TABLE products
ADD CONSTRAINT products price min CHECK (price > 0);
ALTER TABLE
testdb=> ALTER TABLE products ADD CONSTRAINT products name uk UNIQUE (name) ;
ALTER TABLE
testdb=> \d products;
Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— e e e e
product no | integer | | not null |
name | text | \ \
price | numeric | |

description | text | | |
Indexes:
"products pkey" PRIMARY KEY, btree (product no)
"products name uk" UNIQUE CONSTRAINT, btree (name)
Check constraints:

"products price min" CHECK (price > 0::numeric)
XFFAES L (NOT NULL) A LA BA R i i
ALTER TABLE table name ALTER COLUMN column name SET NOT NULL;

AR iR 1) name 7B BoNAESS:



testdb=> \d products;
Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— B it e et Rt T T
product no | integer | | not null |
name | text | | not null |
price | numeric | |

description | text | | |
Indexes:
"products pkey" PRIMARY KEY, btree (product no)
"products name uk" UNIQUE CONSTRAINT, btree (name)
Check constraints:
"products price min" CHECK (price > 0::numeric)

ININLRIT, ARG i AT B2 S 2 6 1F,  ERANR K 2RI

4.2.4 MBRLIR
M 4 240 A3 3 7 B RIE B I A FR, AT LU psgl T f¥\d table_name i & & & I W .
ALTER TABLE table name DROP CONSTRAINT constraint_name [ RESTRICT | CASCADE ];

RESTRICT &BRIME, W RAAEHAKE T Z 2R %, 7524 H CASCADE 472 H*
Mk, Blan, A2 SR T8 51 H 7B R — 2 R s 2R .

AT BR ™ W3R name B b 1 — 2

testdb=> ALTER TABLE products DROP CONSTRAINT products name uk;
ALTER TABLE
testdb=> \d products;

Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— e e e ettt T T
product no | integer | | not null |
name | text | | not null |
price | numeric | \

description | text | | \
Indexes:

"products pkey" PRIMARY KEY, btree (product no)
Check constraints:

"products price min" CHECK (price > 0::numeric)

TR 75 240 SR, 5 A FH B ) 1
ALTER TABLE table name ALTER COLUMN column name DROP NOT NULL;
DU B 2 MIBR P 2R name FBt B FETS L0

testdb=> ALTER TABLE products ALTER COLUMN name DROP NOT NULL;
ALTER TABLE
testdb=> \d products;

Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— f———————
product no | integer | | not null |
name | text | \ \
price | numeric | \

description | text | \ \



Indexes:

"products pkey" PRIMARY KEY, btree (product no)
Check constraints:

"products price min" CHECK (price > 0::numeric)

425 1EFERAINE
N RARE Y HA 7 BO E B E B SO ME, WM R i A
ALTER TABLE table name ALTER COLUMN column name SET DEFAULT value;
PATH 7= fh R A A% B — D BRIAE

testdb=> ALTER TABLE products ALTER COLUMN price SET DEFAULT 7.77;
ALTER TABLE
testdb=> \d products;

Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— e T ittt e e e e
product no | integer | | not null |
name | text | | |
price | numeric | | | 7.77

description | text | \ \
Indexes:

"products pkey" PRIMARY KEY, btree (product no)
Check constraints:

"products price min" CHECK (price > 0::numeric)

[RIRE, AT LARIER A AU BRIA AR :
ALTER TABLE table name ALTER COLUMN column name DROP DEFAULT;
DA 3 A T AR = 2R (A A R

testdb=> ALTER TABLE products ALTER COLUMN price DROP DEFAULT;
ALTER TABLE
testdb=> \d products;

Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— e T ittt e e e e
product no | integer | | not null |
name | text | \ \
price | numeric | |

description | text | | |
Indexes:

"products pkey" PRIMARY KEY, btree (product no)
Check constraints:

"products price min" CHECK (price > 0::numeric)

T 7 BURI ERE AR 24 TR E IR E N E (NULL)

4.2.6 18 F R BRALE
HHE RV, TR B R AME O A T
ALTER TABLE table name ALTER COLUMN column name TYPE new data type;

PLUR B A 7= i 3R 1) price T B 2R AMEICH numeric(10,2):



testdb=> ALTER TABLE products ALTER COLUMN price TYPE numeric (10,2);
ALTER TABLE
testdb=> \d products;

Table "public.products"

Column | Type | Collation | Nullable | Default
————————————— B i et e
product no | integer | | not null |
name | text | |
price | numeric(10,2) | \ |

description | text \ | |
Indexes:

"products pkey" PRIMARY KEY, btree (product no)
Check constraints:

"products price min" CHECK (price > 0::numeric)
KA A 180 R 8 o U o i i B0a 282, BTl TS R RES AT LS » R TEIFAT B2
AL (Bl 7 8 DO R T 1, rTEMER USING T Ut

ALTER TABLE table name ALTER COLUMN column name TYPE new data type USING

expression;
AIGE N I — AR H A B level, SRR R B O AL

testdb=> ALTER TABLE products ADD COLUMN level VARCHAR(10) ;

ALTER TABLE

testdb=> ALTER TABLE products ALTER COLUMN level TYPE INTEGER;
ERROR: column "level" cannot be cast automatically to type integer
HINT: You might need to specify "USING level::integer".

testdb=> ALTER TABLE products ALTER COLUMN level TYPE INTEGER USING
level::integer;
ALTER TABLE

427 EMMBAFE
18 DL R B A)A] LU g B 4

ALTER TABLE table name
RENAME COLUMN column name TO new column name;

BATE = 20 B product_no 44 product_number:

ALTER TABLE products
RENAME COLUMN product no TO product number;

428 EMAEE
SR ST G RR, AT LU F DL R B A

ALTER TABLE table name
RENAME TO new name;

B, B SR I A RRECH items I AR

ALTER TABLE products
RENAME TO items;

KTEBCERINEBIIRESH ' J5 U T 1) ALTER TABLE i),


https://www.postgresql.org/docs/current/sql-altertable.html

4.3 MipRzR

k=% wT LU H DROP TABLE i5E):

DROP TABLE [ IF EXISTS ] name [ CASCADE | RESTRICT ];

Horpr, name R BRI R T IF EXISTS, MR — MIEAE IR A2 7= A,
MR r—MEE.

DL 1B A R M B empl:

testdb=> DROP TABLE empl;
DROP TABLE

AR SRAPM R IR AFAE OB T AL B ML) TR, 75 24456 %€ CASCADE ST HAAT ZUBAMH S -


https://www.postgresql.org/docs/current/sql-droptable.html

5 E EHEREE
M FRA# ] CREATE TABLE 1B A)AIEE — AN HT IR, PostgreSQL A 15E 1l T i I HEEAE,

B RGRPIER, ARG AR A4 PostgreSQL /& A RIHE N iZAEAT
2L BOVE RGO ? B AT R BB I, e ] RO A SO T AR RV ERA B e ?

7£ PostgreSQL 1, ‘& 2ilid £ 45A] (Tablespaces) FKSZHIZHN G (F£. K5I%) S
SCAEZ A o B B B BE R R (B RS MR, AT DOR AR E — SR
(tablespace) . [ HE T IXLERT RAE A RS T HIFEE AT . IEFRA RS 5] — 20 TR
2% B R AR

5.1 EA#ER

1E PostgreSQL H, #=%[H] (tablespace) FRNEHE SCAFHIAFHHE %, XL Ha U T2
PEEEIN G, BlnRE R 5] . JBRATUT RN, RGUEIL B e R 25 18] 07 B0 N S4B
TERINLE

Database cluster

r—-——="T=-=-="=============== |_ _____________ 1
! — : . | 1
! 1
1 1! 1
| PGDATA/ I : tablespace/ .
1 I "
1
| !
I — |
' f8 ) 6 '
o |EB A ! BB
| 52?] g;% 1
1 ! : 1
1 — 1 "
1 template0 ndwrlﬂbl newdb? |
1 ' 1
1
I

[ TPostgreSQL 1% 2% i) 5 H A B 2 RGEAK—HE, & i T — M PE_E RS
FA Al 5] N PostgreSQL fRE G K T LT I 4t

o RREE FEAERE T AE T A T A 2y X B A G O SRS L, SOIETEHMTY e, W AR
il 3 IX B — AN R A A A A

o EELOYTT DURYE B P S FH G U RS TERE . 40, W LR R R 5
AR MRIE H AT S i b, B & st a SRR . S URlR, R AR A B 3t
P BE EESRAN v ) AR R A Ak BB AN (R R

PostgreSQL £ AR W AR I Kt BT A AR ST RGBS A7 380 8 B H e, G I
1548 & PGDATA IME . BRIAGIEE T H94~ 3 2% )

e pg_default, templatel 1 templateO BRIA 1) 7% 8], 12 61 HAd H5cHhs 22 1) RO RN 32 25 ) 5
XN H 364 PGDATA/base.

o pg_global, FTfEfiti—LeEREIIN L= RG K (system catalogs) , |1 pg_database.
pg_control; i Mf¥) H 3% Jy PGDATA/global .



Wit 5, A psal 2y BRI R4 1)«

postgres=# \db
List of tablespaces
Name | Owner | Location
____________ o
pg default | postgres |
pg _global | postgres |

(2 rows)
[F i1 ] DL B4 R G dn & BB AH N H 5%

[postgres@localhost ~]$ 1s -1 /var/lib/pgsqgl/15/data/

total 68

drwx——-----— . 6 postgres postgres 46 12 H 3 16:11 base

—rw-—-—————-— . 1 postgres postgres 30 12 A 3 15:39 current logfiles
drwx——-----— . 2 postgres postgres 4096 12 H 3 16:11 global
drwx——-----— . 2 postgres postgres 58 12 H 3 15:39 log

drwx—-—----— . 2 postgres postgres 6 11 H 8 22:04 pg_commit ts
drwx——----— . 2 postgres postgres 6 11 H 8 22:04 pg dynshmem
—rwWw-——————- . 1 postgres postgres 4577 11 H 8 22:04 pg_hba.conf
—rwWw-——————- . 1 postgres postgres 1636 11 H 8 22:04 pg_ident.conf
drwx——----— . 4 postgres postgres 68 12 H 3 16:14 pg logical
drwx——----— . 4 postgres postgres 36 11 A 8 22:04 pg multixact
drwx——----— . 2 postgres postgres 6 11 H 8 22:04 pg_notify
drwx—-—---- . 2 postgres postgres 6 11 H 8 22:04 pg replslot
drwx——----— . 2 postgres postgres 6 11 H 8 22:04 pg_serial
drwx—-—---- . 2 postgres postgres 6 11 H 8 22:04 pg_snapshots
drwx——----- . 2 postgres postgres 6 124 3 15:39 pg_stat
drwx——---—- . 2 postgres postgres 6 11 H 8 22:04 pg stat_tmp
ClETpRrR=——=== . 2 postgres postgres 18 11 H 8 22:04 pg subtrans
drwx——----— . 2 postgres postgres 6 11 H 8 22:04 pg_tblspc
drwx——---—- . 2 postgres postgres 6 11 H 8 22:04 pg_twophase
=Ejm=s=s== . 1 postgres postgres 311 H 8 22:04 PG_VERSION
drwx——-----— . 3 postgres postgres 60 11 H 8 22:04 pg_wal
drwx——-----— . 2 postgres postgres 18 11 H 8 22:04 pg_xact
=Ej——s=e== . 1 postgres postgres 88 11 A 8 22:04 postgresgl.auto.conf
—TW——————— . 1 postgres postgres 29459 11 A 8 22:04 postgresqgl.conf
—rw-—-—————-— . 1 postgres postgres 58 12 A 3 15:39 postmaster.opts
—rw-—-—————-— . 1 postgres postgres 102 12 3 15:39 postmaster.pid

(¥ base 1 global H 3% 4351l %f . %25 i) pg_default F1 pg_global . & FiX 6 {4-F1 H 1)
BARNAE, WTLAZZE 1550k .

5.2 BIERTE

B 78 97 1) % =2 () {8 Ff CREATE TABLESPACE iE4):

CREATE TABLESPACE tablespace name
OWNER user name
LOCATION 'directory';

RAEMPBIEABELL pg_ITk, EAZRGREEMREAFR; LOCATION SHhZiihE


https://www.postgresql.org/docs/current/storage-file-layout.html
https://www.postgresql.org/docs/current/sql-createtablespace.html

Hxt AR, /e H R R — AN B AR A H 3, PostgreSQL #:1E RS 1 (postgres)
W% H SR IAE &, DMERE AT U S
FTok, A B S/var/lib/pgsql/ Gl dE —ANHT 3R 25 A] app_tbs. SoflE At 75 1 H 3%

[root@localhost ~]# su - postgres
Last login: Wed Jan 9 09:29:19 EST 2019 on pts/0

[postgres@localhost ~]1$ mkdir /var/lib/pgsql/app tbs
[postgres@localhost ~]$ 11

total O
. 4 postgres postgres 51 Jan 4 16:56 15

drwxr-xr-x. 2 postgres postgres 6 Jan 12 15:39 app tbs

EREHZWITE & MBUR. 856 H B CREATEDB BRI P el R == m], HATRA14E
H postgres $hAT LA R #4E:
postgres=# CREATE TABLESPACE app_ tbs LOCATION '/var/lib/pgsql/app tbs';

CREATE TABLESPACE
postgres=# \db
List of tablespaces
Owner | Location
____________ o

app tbs | postgres | /var/lib/pgsql/app_ tbs

pg_default | postgres |
pg global | postgres
(3 rows)

postgres=# SELECT oid, * FROM pg tablespace;
spcoptions

oid spcname spcowner | spcacl

——————— T et e
1663 | pg default | 10 |
1664 | pg global | 10 | |

16470 | app_ tbs 10 |

(3 rows)

HATEE — T ERIERG P

[postgres@localhost ~]$ 1s -1 /var/lib/pgsqgl/app tbs/

total 0
drwx——----— . 2 postgres postgres 6 12 H

TEZR 7S (A R H S, A — MR A I H 3% (PG_‘Major version’_‘Catalogue version

3 16:19 PG 15 202209061

number’) o
Sk FER, e B T pg_tblspe 7 HxH, Gl T — N8RS0 H R 55,
SN2 EH OID (16470) -

[postgres@localhost ~1$ 1s -1 /var/lib/pgsqgl/15/data/pg tblspc/

total 0
lrwxrwxrwx. 1 postgres postgres 22 Jan 12 15:42 16470 -> /var/lib/pgsqgl/app_tbs

BIANE O, 4T CREATE TABLESPACE iEA)RH T N R S A &, Har bE
OWNER ZEI 5 & #H4 & .

WHFEE A, TR TR LR R EIER R A GE M Z R 0. BRI tony 1%
¥ 75 18) app_tbs b A48 FAL IR -



postgres=# GRANT CREATE ON TABLESPACE app tbs TO tony;

GRANT

postgres=# \db+
List of tablespaces

Name | Owner | Location | Access privileges | Options
Size Description
——— fom B et o +—-
_______ B
app_tbs | postgres | /var/lib/pgsql/app tbs | postgres=C/postgres+|
0 bytes

| | | tony=C/postgres |

pg _default | postgres | \ \ | 46
MB

pg_global | postgres | | | \
574 kB

(3 rows)

fFH tony P R BIALE  testdb, SRR 1L 22 [H] app_tbs A BIEE — /MBI EE & t:

testdb=> CREATE TABLE t(id int) tablespace app tbs;
CREATE TABLE

testdb=> SELECT * FROM pg tables WHERE tablename='t';

schemaname | tablename | tableowner | tablespace | hasindexes | hasrules |

hastriggers | rowsecurity

———————————— R ettt e e e
e e

public |t | tony | app tbs | £ | £ | £
| £

(1 row)

[7PostgreSQL 3¢#57E CREATE DATABASE.CREATE TABLE.CREATE INDEX L% ADD
CONSTRAINT i&f]H#55E tablespace_name %1, 78 75 ERINIKFR 23 H (pg_default) . A LAfE
MR ALTER B AR R M — MR R R 75— AR 2= .

WERAREER R AT RIS TF-Bh 45 g RS A, 7T LAE A BCE 244 default_tablespace:

Ay

testdb=> SET default tablespace = app_ tbs;
SET
testdb=> CREATE TABLE tl (id int);

CREATE TABLE
testdb=> SELECT * FROM pg tables WHERE tablename='tl';

schemaname | tablename | tableowner | tablespace hasindexes hasrules
hastriggers rowsecurity
———————————— B et e ittt itk T B e
e e
public tl tony | app tbs | £ | £ | £
f
(1 row)

SHFIEN ARG, {# FlC E 24 temp_tablespaces #EATIH], 23 55 SCAY .


https://www.postgresql.org/docs/current/manage-ag-tablespaces.html

5.3 &K FKZE]

MR FEEUET RN E N, 7 LHMEH ALTER TABLESPACE i54]:

ALTER TABLESPACE name RENAME TO new name;

ALTER TABLESPACE name OWNER TO { new owner | CURRENT USER | SESSION USER };

ALTER TABLESPACE name SET ( tablespace option = value [, ... ] );
ALTER TABLESPACE name RESET ( tablespace option [, ... ] );

FMEAHTRE RN ER 4 5 MEAH 2SR RIGE SdamMEf T
BEREE NS

FAI VK73 6] app_tbs HEAr 44 4 tony_tbs:

postgres=# \db
List of tablespaces

Name |  Owner | Location
____________ o
app tbs | postgres | /var/lib/pgsql/app_ tbs
pg_default | postgres |
pg global | postgres |
(3 rows)

postgres=# ALTER TABLESPACE app tbs RENAME TO tony tbs;
ALTER TABLESPACE

postgres=# \db
List of tablespaces
Name | Owner | Location
____________ o
pg_default | postgres |
pPg _global | postgres |

tony tbs | postgres | /var/lib/pgsqgl/app tbs
(3 rows)

R R2IE # 809 P A R s aR = m i e .
Rk a3 1A] tony _ths A &K tony:

postgres=# ALTER TABLESPACE tony tbs OWNER TO tony;
ALTER TABLESPACE
postgres=# \db
List of tablespaces

Name |  Owner | Location
____________ o
pg default | postgres |
pPg _global | postgres |

tony tbs | tony | /var/lib/pgsql/app_tbs
(3 rows)

PostgreSQL ¢ #F i B ] & &5 |6 2 #  #& seq_page_cost . random_page_cost DL K&
effective_io_concurrency. ‘BT T2 #7HRIZRIE FESAT V- RIBS FIARAN PEA

HHT, PostgreSQL A SCHF I FHTEFIMB R SR IA# AR, (B2, ATBLE T35 50


https://www.postgresql.org/docs/current/sql-altertablespace.html
https://www.postgresql.org/docs/current/runtime-config-query.html#GUC-SEQ-PAGE-COST
https://www.postgresql.org/docs/current/runtime-config-query.html#GUC-RANDOM-PAGE-COST
https://www.postgresql.org/docs/current/runtime-config-resource.html#GUC-EFFECTIVE-IO-CONCURRENCY

o 2l [ Az & -

1. 151k PostgreSQL JIRk 4% %3t F4

2. B R G IS B

3. &t PGDATA/pg_tblspc H & RS 50 (RERATSRBCCE4) , FBRE E
3

4. J5 %) PostgreSQL AR 55 2 HERE .

%G, 151k PostgreSQL AR 45 25 3R :

[postgres@localhost ~]1$ whoami

postgres
[postgres@localhost ~1$ /usr/pgsgl-15/bin/pg ctl stop
waiting for server to shut down.... done

server stopped
WRIG, KRlE R4 iivar/liblpgsql/app_tbs/ H 5% #% 5 Flivar/lib/pgsql/tony _tbs:

[postgres@localhost ~]$ mv /var/lib/pgsqgl/app tbs/ /var/lib/pgsgl/tony tbs

MR SRRSO, PATHTH 3%

[postgres@localhost ~]s 1n -snf /var/lib/pgsqgl/tony tbs
/var/lib/pgsql/15/data/pg_tblspc/16470

[postgres@localhost ~1$ 1ls /var/lib/pgsgl/15/data/pg tblspc/16470 -1

lrTWXIrWXrwx. 1 postgres postgres 23 Jan 14 20:21
/var/lib/pgsql/15/data/pg _tblspc/16470 -> /var/lib/pgsgl/tony tbs

)5, EHTES) PostgreSQL AR 55 4%k FE -

[postgres@localhost ~1$ /usr/pgsgl-15/bin/pg ctl start

waiting for server to start....2019-01-14 20:23:43.628 EST [20994] LOG:
listening on IPv4 address "192.168.56.101", port 5432

2022-11-14 20:23:43.632 EST [20994] LOG: listening on Unix socket
"/var/run/postgresqgl/.s.PGSQL.5432"

2022-11-14 20:23:43.639 EST [20994] LOG: listening on Unix socket

"/tmp/.s.PGSQL.5432"

2022-11-14 20:23:43.661 EST [20994] LOG: redirecting log output to logging
collector process

2022-11-14 20:23:43.661 EST [20994] HINT: Future log output will appear in
directory "log".

done

server started

BN IR

postgres=# \db
List of tablespaces

Name | Owner | Location
____________ o
pg _default | postgres |
pg global | postgres |
tony tbs | tony | /var/lib/pgsqgl/tony tbs
(3 rows)

/\TE PostgreSQL 9.1 &z HEFLfI A, 18 75 B F 3T I H 8 R4i3K pg_tablespace; 7511,
pg_dump K4k 245 1H 2 2% (Al AL 1 .



5.4 MR8

ST AT FEE RS, 7] LUE H DROP TABLESPACE & i) iE 47 M % :

DROP TABLESPACE [ IF EXISTS ] name;

IF EXISTS AT LA G Ml AN A7 A2 (K 2 2 TR 7 AL A RAE U

FUAT 322 (R R 25 BOBZR T 7 e M 2 2 ) o M e 2 18] S i e ZE DR L s ANAEAE AR A
Bl PExs g, 5 MITCIEMIRE -

testdb=> DROP TABLESPACE tony tbs;
ERROR: tablespace "tony tbs" is not empty

ToVE MR 4 1F] tony_ths /& I e P testdb HHAEAE AL FHIZ AR S I B X R .

testdb=> SELECT ts.spcname,

testdb-> cl.relname

testdb-> FROM pg class cl

testdb-> JOIN pg tablespace ts ON cl.reltablespace = ts.oid
testdb-> WHERE ts.spcname = 'tony tbs';

spcname | relname

__________ b

tony tbs | t

tony tbs | tl

(2 rows)

LUK I SEX SRR, BE B sl B AR S b, AR5 FEI R )

testdb=> DROP TABLE t, tl1;
DROP TABLE
testdb=> DROP TABLESPACE tony tbs;
DROP TABLESPACE
testdb=> \db
List of tablespaces

Name | Owner | Location
____________ T
pg_default | postgres |
pPg _global | postgres |
(2 rows)

oAt Bt e vt AT BEAF AR TN SRR A TR s B, [RIRE A EOE AT Ab 3, 4 REMNRR & 4
T
M B A 11, R 2> MR SO AR G0 ot AR 2 25 ) H 5o

RERZNE, AV TR AL T RBATRSS — T T B (bR Ge it e ol
FH PR TR R OB 2%, A2 PostgreSQL Hidis = (146 10 5 1K =


https://www.postgresql.org/docs/current/sql-droptablespace.html

#6E HirHKR

6.1 BEAXHS

R 55 as ARG IR BEAF R S N DR IRAR T e B 1) B AR BN BRI, s AR
XK 2 FA e AT A SO E B B B DA AR M 5 PR 7 SR B E B (R G, IR
IR Ry (3 SRV NS BRI  EEI SR i

FET14 PostgreSQL fiASZ Rl IHF 75 B AT BRI & fre 50, St UH T3
M SR R A AT AR AL o

#4r (backup) 2L IEANTT 30 CHIPLE M IZAET D R0 B 1 SO B H A s
P2 VLR HA AL B AT 474

TR Crestore) & MASERRIIKE, (&G 10 SCIRRE B0 B VR 2 2 HAT AR I RS
Fe B I 1) 32 B A2 B e il g 3 B AT R

WRE (recovery) 3@ & Jefd AR &40 SCAEREAT IR B, AR5 TN FF 45 93 I 7 0 1 s a2
W H ESCEE (WAL KB e o S ik 45
6.1.1 FpLH

WRAE A 7SR P 28 (AR A, T BAHEAT LR 492K,

6.1.1.1 WL 5FH &

Y3 &4y (Physical Backup) il B 4% & HIEdE A S H) St . @ H R, PRS0 LhiZ
AR, HiE MR K. PostgreSQL SZRFFELR AN B LR I EE A& 1 o SEBRIABE
Z U SA N T .

B & (Logical Backup) it & 0d E 4s /A g 5 oA SQL SO, 18 R it S
P ) SQL B A a4 EEEIEFE IR EETE . DA R EE 2R &0 AL )RR TE . &
AR T DUE B &0 0 78, B3 F TR H I EE S NS

6.1.1.2 % &M 55H%E&N

FELR & (Online Backup) #715 PostgreSQL Al 55 2% kb T I BIRIRAS I 43, AR
(Hot Backup) - HHTZ 45 &40 7 B B B0 AT IR, B a0 HAERiEL &0 .

BE&Hr (Offline Backup) 5245 PostgreSQL Mk 5543 4b T- SR APIRAS N (- 4y, BFR9IA %
(Cold Backup) o BSEIRZ R BESATHdE B0 W B 843, BRIV e s 2 S

6.1.1.3 225550

2% (Full Backup) mtit &40 Fr A AR S0 1F, AT —IR5EEE 1 PostgreSQL i



LR XM AT EE RN ERZ, SONEE, (BRI EEZER.

WE &4 (Incremental Backup) wlh/ &40 b — &0 (R85 2 Ja ek 48 () Sett . A4k,
ZR4&4 (Differential Backup) 24T bE— k582 & 5 KA PG SCHREAT 44 . B4 5
FM AN AR RRN, (HRREN FEET2RE&0, JFRKIRE RS, MRk,
ER&M LT #E 2.

A—igE

ISR EREN

7t PostgreSQL Hid it — AN K v &4y (Base Backup) , I F AN &4 195545 H & S04 (WAL
SKeads B 1 5 AR IR

FESERRI BT T DLAS & e B iy NG B 22 8y, DT &0 MV PIT 75 1) A7 2 ) A
[
6.1.2 FMRETLR

PostgreSQL AN A &1 AR R AL SR (At 1 AR N (¥ T B A5 95 o

W PostgresQL & 5=

MmEE BEEn
( X ZGERT ) (SQLEH)

E&&H Ba&EH pg_dump pg_dumpall COPY
- EOIEERESS - RHHER - SHHEE - SHENEE - SHERER
- ERAAZEER - BTN ZREES - fm . SHER + sql THFEER ¢ SHEMHE
- EfQEE tar -cf backup.tar <data dir> . S4E
1. SELECT pg_start_backup('label’); - ZHSHEER
2. HAFZSwTEHEEER
3. SELECT pg_stop_backup();

Wi EER EREE EREE EREE
. MEHES RS . EREHTHEINRIEE + psal * psql - COPY

S *  pg_restore

e pg_dump, A& THE, CFREANEIRE (TUIRERA. 2 B3l TRuE#ES
kg .

e pg_dumpall, Z#E&HTHE, HTSHEMNEEESER, ORFBAHMNERNS.

e pg_basebackup, WJEEEA TH, NEIEEELGQIE N EMES D BT DL T IE A
A (point-in-time recovery) [FIEAERMy, BE B B I T H B LR B & H] 1M S
WIEaAk -

e psql, PostgreSQL 2 H AT TH, A LA TS NEH& 67~ E 1 SQL 31


https://www.postgresql.org/docs/current/app-pgdump.html
https://www.postgresql.org/docs/current/app-pg-dumpall.html
https://www.postgresql.org/docs/11/app-pgbasebackup.html
https://www.postgresql.org/docs/current/app-psql.html

e pg_restore, LR T H, FTEE pg_dump S H AR &0 SOk
e COPY, PostgreSQL & 1) SQL 1), 3 i S 350, B i Sefh s
SRR

BeAt, e nr DLE 5 =05 TRAPUT & S IKE A

e pgAdmin (JFE)

e Barman (JFi&)

e pg_probackup (FFiE)
e pgBackRest (Ff)
e BART (Flk)

Bk, JA AT FIH] PostgreSQL. [ 7 ) T R A & AT A0 5 K B #AE

6.2 FMNSWE

6.2.1 BEFMNSTIR

PATIZ AT, PostgreSQL ARS8 LA CA A5, &40 TR (it pg_dump) ity
B PR, MBI Fe b At A S (R S S BB , IR 28 &0 ST T AN B 1 & A g =X,
PostgreSQL 24t [ AL &1L )5 TH. .

6.2.1.1 & F /K%
PostgreSQL #2435t 1 &3 BN B 72 1 T & pg_dump. "B R =R A%

e plain, SCAKEA, HiH—ANaASCAEAN SQL A, BRIME. EJEE EEAEH psgl T
AFN.

o custom, HE XH#E, FHiH—A 8 g FERSSCHE, IBJERER pg_restore 1A
HHZS B RG SR, 14 TR R AR S, B RVFERE R F3E A HE
Fr VARSI T X Pk UAE BRI R LI 2 AT SO ) R 4 -

o directory, HFH&, #it—ANH A MIEEY, EEEEH pg_restore T H. XA
RN —AH, NENSFHRRIOS REEIE—A S, B EAE NS
BRSO, %S B O AR T 3 S R HA . X Fig AE BN DS 2
BEATSCREI R4S, JF HOCRFIFAT 2.

o tar, FTEM, HitH—A tar B UR VAR, BRI pg_restore T H . iXFhig5 H 3%
MRS, ME—A tar A& AR 27 A — N H A% U a8 . (R, tar AR SC
FrE4i. Bah, (e tar #5 USRS TIR IR, SRECHE I AR I AN e k47 2450 o

B REATE R, &, M pg_dump SCAKE 3T H 4R 2 testdb:

[postgres@localhost ~]$ whoami
postgres
[postgres@localhost ~1$ pg dump testdb > testdb.sql

DL by 406 2 05— sql SCPF testdb.sql, H b 3% 1 S HAE I testdb Hxt T (IBAIAS
BAER T R HE .


https://www.postgresql.org/docs/current/app-pgrestore.html
https://www.postgresql.org/docs/current/sql-copy.html
https://www.pgadmin.org/
https://www.pgbarman.org/index.html
https://postgrespro.com/products/extensions/pg_probackup
https://pgbackrest.org/
https://www.enterprisedb.com/products/edb-postgres-platform/edb-backup-and-recovery-tool

KT pg_dump THMPAFETT, RTBLS25H U5 O
XFT sql U Ry, B SRR LA psql 5 AAHSSSCAHRIAT

[postgres@localhost ~]1$ psgl newdb -f testdb.sqgl

SET
SET
SET

A i 4K testdb.sql HH ¢ A A8 SR B HE 22 newdb .

KT psql THREBMEH T LA 7 CR.

pg_dump 1 psql SRS 8 D) BE AT AT DB it A — AN IR g5 2 3 B 53—
MRS A, Bilan.

pg _dump -h hostl dbname | psql -h host2 dbname

Rk, A A g O T B PE testdb:

[postgres@localhost ~]$ pg dump -Fc testdb -f testdb.dmp

Horr, -Fe 5E HE XK, F RS SFMESCF4 . R0, & EN 24
PostgreSQL $2ft () pg_restore T-H..

[postgres@localhost ~]1$ pg restore -d newdb testdb.dmp

Horr, -d FORIE SR 2HAE PE newdb H.

KT pg_restore T H F#E HALED, 7] LA E 73R .

k2 H H kg T HEEREE  testdb:

[postgres@localhost ~]$ pg dump -Fd testdb -f testdb dir

Hrp, -Fd fEE Hatg s, f SR MU E S A& &0, S8 75248 H
PostgreSQL 2L f¥] pg_restore T.H..

[postgres@localhost ~]$ pg restore -d newdb testdb dir

fii ] tar 4% 305 I 2 P testdb:

[postgres@localhost ~]$ pg dump -Ft testdb -f testdb.tar

Horr, -Ft $85€ tar #% 30, -f 4858 T H ST o XRS5 75 2248 H PostgreSQL
ALY pg_restore T H .

[postgres@localhost ~]$ pg restore -d newdb testdb.tar

6.2.1.2 B ¥EANEZH

pg_dump B A S H AN EEE, 1HEAS S E AR TR 8 TEEED HXHE
H. At, PostgreSQL ibH& it 7 T A ds FEERER pg_dumpall T B, E&E X ERH RN
PR pg_dump RK5ER T H TAE, FINES H A SR EA AR (pg_dump ARAT
XS R) , EREREGEER P A, R0 LU TS B UG R AR R

FA1M8 F pg_dumpall 5 H S B 2R AL


https://www.postgresql.org/docs/current/app-pgdump.html
https://www.postgresql.org/docs/current/app-psql.html
https://www.postgresql.org/docs/current/app-pgrestore.html

[postgres@localhost ~]$ pg dumpall -f cluster.sql

KT pg_dumpall T B2 Rk A 8 HI 5k, rTAZ 251 5 S0 .

P28 pg_dumpall AFTA $odle 22 FPiR R, Fr DU 22 DL AN P 1) S g AAE A il e
BT R FRE, G ENHBRG ZEE M R BT 8 BORIAS, IXREA BERE I A AN DA B
AR EE I

pg_dumpall 5 sl SCHRE A& 40, B SR BT BLEAE A psgl 5 AAH IS SCAFRITT .
[postgres@localhost ~]$ psgl -f cluster.sqgl postgres

DAL by 4-idad psql T HIEH: 21405 22 postgres, #R /51217 cluster.sql SCAFIE i 2 BT HI 4 -

6.2.1.3 FH X HE

IR AFEF AR ER PRI (Glandy TRKTTER4EE) . PostgreSQL #4417 LA
AN ReS:

o [ pg_dump #5 R LTIt F1-T;
o i COPY nd & #lEdE

B pg_dump 5 H 0 E testdb HLL emp FESk IR (HEBRER employees) A% -

[postgres@localhost ~]$ pg dump -a -t 'emp*' -T employees testdb >
testdb table.sql

Hr, -2 R R SHEUE (MEEEH) , tHEESRHNE, T ZaRmE. SH
AT LG E HAf ) T A%, R ERA R AT sGE AT EE S N, %5 B3

T34k, A COPY fir 4] LA H /N3 v (A et i ) 4 R 2k

postgres=# \c testdb;

You are now connected to database "testdb" AS user "postgres".
testdb=# COPY products to '/var/lib/pgsqgl/products.dat';

COPY 1

COPY SCHRFANEI M B NFERCC S text. csv 33 binary. ERIAGE text.
XPF COPY ‘R HISCAl, [FIFEEE A COPY a7 A .

testdb=# COPY products FROM '/var/lib/pgsqgl/products.dat';

PA_EIE AR E SCIF AR B0EeE N BN 3R products H .
KT COPY a2 MMM, AT A1y SCh

6.2.1. 4 &4y KA H3E &

T RBEE R, FEPAT AR AR AR, FTRES TGP e &0 STk, B i
((SiAEIBUR S

ST SO R B, pg_dump F1 pg_dumpall SCERE A S BIbRHER I, 45O e R SR
ey —e T H, 7] PLgEAT AR AL 2.

SRS SRISCRE, DU &R gzip T EUGH HE ST R4


https://www.postgresql.org/docs/current/app-pg-dumpall.html
https://www.postgresql.org/docs/current/sql-copy.html

[postgres@localhost ~]$ time pg dumpall > cluster.sqgl

real 2ml18.435s

user Om32.315s

sys Om49.526s

[postgres@localhost ~]1$ time pg dumpall | gzip > cluster.sql.gz

real om20.461s
user 6m38.507s
sys Om47.674s

[postgres@localhost ~]1$ 1s -1h

total 23G
drwx——---- 6 postgres postgres 81 Dec 5 11:18 11
drwx——-----— . 2 postgres postgres 6 Dec 8 2017 backups

-rw-r—--r——- 1 postgres postgres 22G Mar 6 04:00 cluster.sqgl
-rw-r—--r—-- 1 postgres postgres 1.8G Mar 6 04:33 cluster.sqgl.gz
drwx——----- . 2 postgres postgres 6 Dec 8 2017 data

ATDAE Y, R4 7R 2 5 S 2 IR, (H 2 5 884 S B /N

I JEIN SE A gunzip TSN

[postgres@localhost ~]$ gunzip -c cluster.sql.gz | psql newdb

ArE1FH ISR, I ERE RGP i TH, 60 split, 445 A SO RS2 AN /NSO

[postgres@localhost ~]$ pg dumpall | split -b 1G - cluster

AL s 48 H pg_dumpall 5 Hi 488l PEAERE, IF HAIH] split K& 0 S 17- #1924~ 1 GB
IS0 (clusteraa. clusterab 25) o i JEE 5N BT () &40 SCHFRI AT »

[postgres@localhost ~1$ cat cluster* | psql newdb

COPY fir &t it 1 AU A5 D e -

COPY products to PROGRAM 'gzip > /var/lib/pgsql/products.dat.gz';

I JE I —FE:

COPY products FROM PROGRAM 'gunzip < /var/lib/pgsql/products.dat.gz’';

pg_dump HEXHKRFH, 11F PostgreSQL FTEM RS 2% T zlib 46, SHBEE X
e ISR 20 1 SO AT e o X R 7 KAVE A gzip H4a FRCREBL, H2EiEA — M
R IE JE I AT DUE R 2 K

X TR (B e, AT LA split 5 A PR VAR & .

pg_dump FATRH, IFATFHATUARIN &0 2R, M- SEEEHDFREL RT3 A
SCRFH R G g

[postgres@localhost ~]$ time pg dump -F d -f out.dir testdb

real 10m22.901s
user 10ml13.333s
sys Om8.830s

[postgres@localhost ~]1$ time pg dump -j 8 -F d -f out.dir testdb
real 2m31.607s



user 2m27.522s
SysS Om4.010s

B AT LU pg_restore -j fiE I AT B RAEM T B X H s U & H S,
TR IX TR 75 B pg_dump -j Gl .

6.2.2 VP& 5KE

6.2.2.1 BE &N

B, WHONRES, WA RSO E SIS mEHEE (/data B3 o XA& 4
77 RER H PostgreSQL SEBIfRSy, LMEGIEE— N —SUHI¥HE %14 . PostgreSQL nJ LA Hkk
75 % pg_wal (pg_xlog) F1 pg_tblspce 77k 2 oAt (1) 42K 15 4% -

BT T IR0 E— > PostgreSQL -4 6y, 4t HCliirl (0.7 7 HKCE AR I HCH 14 %5

1. X/ PostgreSQL %% s
[postgres@localhost ~]1$ pg ctl stop -D /var/lib/pgsqgl/15/data/
2. PATHRAE R Giar %, ¥ DU H 3%

[postgres@localhost ~]1$ tar czf backup.tar.gz /var/lib/pgsgl/l15/data

WA U cp B rsync 254 S EdE H 3¢
3. SRR LG, HEHTE3) PostgreSQL k%

[postgres@localhost ~]1$ pg ctl start -D /var/lib/pgsql/15/data/
B A R R A BB AR B, GBI —FF o AT I S I AT DL B & 4 SO S B
PostgreSQL Ik :

1. K PostgreSQL k%5 (1] LAJE ) J3— A Sl iR 55 3 4 A 3R H %)
[postgres@localhost ~]$ pg ctl stop -D /var/lib/pgsql/1l5/data/
2. & A H 8 3h S Ik 55

[postgres@localhost ~]1$ pwd

/var/lib/pgsql
[postgres@localhost ~]$ tar xzf backup.tar.gz

[postgres@localhost ~] 8 /usr/pgsql-15/bin/pg ctl start
-D ./var/lib/pgsqgl/15/data/

P 7 %A AT I3 SR A BEV R B4 10 U BRPIRAS , #6022 TR AR T A2 AN 2
W= Hsh, RN A SEREEREER, 1M B & 00 i A4 ekl H 5%

6.2.2.2 & &N

X R TS R R i MBS 54, #OR T — NI Rl &, BRI R REE 2111%
I 1) 5o X EEE A A E BRI R TSR IR R & il 2R B AR - Oy 17 SEBL 58 4 S
2, R ERATI R, PostgreSQL $& 4 1 7E L83 & &0 I T BE.

PostgreSQL X T#ds Bk, #EBHA—MHOAMEAHE (WAL B3, 230

THotE H 3k pg_wal (pg_xlog) T H&r. 2RGS0 HBLHE T EARE N, W] LUE I E AR )E —
KK E i (checkpoint) DASKIY WAL HSHAT B PRI R - & T, AT BLSs i



PO TE A, SRJE AT E B WAL ST, TEFIE RS RUR . XL ik
PRI AMESAAT, I T IR AF LRI L 5 R B R 2

i X HE (Write-Ahead Logging) J& SZI AT 5 P B 52 BEVEI bR 1E 7%, [RI I ik A ek
WA 10 WHRAE, 1RmEdE ERIYERE. FTRAS 2 1 .

AR H S

TR H Bl B AR AL Ta AT RS, 0 HAs 2 AR H SR CArchive Log)
1BAT, EFEAREAWT&A (ERS) AR WAL B0 Bk, ATE %6k & WAL 1.

J& il PostgreSQL [ WAL VA4 75 Z7E postgresql.conf ST AL E = A5

o wal_level, #E5 N WAL {58 5. FIE{EA minimal. replica LA logical, ERIME N
replica. J& il WAL VRS 75 E 5 B A replica S5 Bilic B . 7 PostgreSQL 9.6 2 Hif (AR A
W, B RVFLE N archive Fil hot_standby. /38R ] LA BIXFAME, (H'EATTE U F
replica.

e archive_mode, &% HZNIHEER. BRIMEN off. 4R E A on B always, FILLE
I ¥ BT T A A iy 4258 archive_command $447 EL58 1) WAL BRI VA RS H 1

e archive_command, #47 HEIHRHEAEREA RS . FIEIERSR cp w4

1&04 postgresgl.conf 3L, MRANELT N2

wal level = replica

archive mode = on

archive command = 'test ! -f /var/lib/pgsql/wal archive/%f && cp %p
/var/lib/pgsgl/wal archive/%f'

archive timeout = 300

1t archive_command H{EH T BN HALEF, %p AR BRI HE SR E L TR X T4
A CAEE S, RIS Bt ), wf RERZEAMMHE S (AMEEHBE) « RFE
e 2 FEH% RS, U NES %% RN, P a2 S TEHATI AR s 2 80T i
SEBR#RAE

test | -f /var/lib/pgsql/wal archive/000000010000000000000001 && cp
pg_wal/000000010000000000000001
/var/1lib/pgsql/wal_archive/000000010000000000000001

BAITIE T EARRG 62 i ivar/lib/pgsql/wal_archive H=%, I HAi{# PosgtreSQL S5 ()& 4 F
1 (BRIAK postgres) BA1Z H F IS BUR

PosgtreSQL R &% T4 58 i) WAL Bot AT IARS#:4F , T archive_timeout #fif& 1 B R4
WAL HEKEBEAER OLFEAEDD , &2 5082 )E, ehaary. {EFEEE,
K SER WAL K/ —FEk: Bk, #7851 archive_timeout 7] E4x 5 8504 lK &1 WAL 32
o

DL Z BB 0 7 5 E 8T 3l PostgreSQL. S5 iR 25«

[postgres@localhost ~]1$ pg ctl restart

&g 5 /b Carchive_timeout) , &=z —Ik WAL BOSCEFY)e,  [RIRS Xz st 47 15
R, WA LU pg switch wal s&E AT FE01)4.


https://www.postgresql.org/docs/current/wal.html
https://www.postgresql.org/docs/11/runtime-config-wal.html#GUC-WAL-LEVEL
https://www.postgresql.org/docs/11/runtime-config-wal.html#GUC-ARCHIVE-MODE
https://www.postgresql.org/docs/11/runtime-config-wal.html#GUC-ARCHIVE-COMMAND
https://www.postgresql.org/docs/current/functions-admin.html#FUNCTIONS-ADMIN-BACKUP-TABLE

postgres=# SELECT * FROM pg switch wal();
pg_switch wal

0/40001C8
(1 row)

PosgtreSQL #2fit 7 — ALK pg_stat_archiver, T #&&H WAL JARPIRZE:

postgres=# SELECT * FROM pg stat archiver;
archived count | last archived wal \ last archived time
failed count | last failed wal ! last failed time \

stats rese

t
________________ o
——t fom o
o
4 | 000000010000000000000004 | 2019-03-25 22:36:16.462352-04 |
0 | | 2019-01-04 16:57:12.471428-05
(1 row)

2 b, FATTER T WAL VRS 115 B AN .

TR R PAT RS A 1, FEHER e D EE A PATIEE R Oy R B RVt e
FI pg_basebackup T.E., ‘& AT LA T IS Lk i N5 midlgatl, FAMET —FAT A4,
XA 55— M & a9 77 5, B A P R 48 R #: pg_start_backup() AN
pg_stop_backup().

55, W pg_start_backup() R BT 46— N5

postgres=# SELECT pg start backup ('basebackup20190328"') ;
pg_start backup

0/2E000060
(1 row)

HA )2 K basebackup20190328 52 A UK A0 IR IR . %R B EERAF A H b B —
N4 FRA backup_label fRI#& G ARZESCIF, LKA G AR OGS S, ARG R A& bR iR
Fi8bs WIERAFAE B E SN RAS A, 2 AE N RA MU SO, #5509 tablespace_map, 1d%
pg_thlspe/ T (R 22 [MAF S BER IS 2o IXP A SCAXT T O e B R B 2L,

X Rh A J7 A HAB R A0, 24 AT R A0 AT R P AN e VFig AT oAb % 4. 7E PostgreSQL
9.6 ZJa, SCRAFFHMETER S T3, S50 .

PAT5ELL LA 2 )5, PostgreSQL Xt A An s, 85 AT LU Fl 484 R G2 (cp. tar,
rsync &) B HdiE H 3%
[postgres@localhost ~18 cp =ic /var/lib/pgsqgl/15/data/

/var/lib/pgsql/14/backups/basebackup20190328/
[postgres@localhost ~]1$ 1ls /var/lib/pgsql/14/backups/basebackup20190328/

backup label global pg_dynshmem pg_logical pg_replslot
pg_stat pg_tblspc pg wal postgresqgl.conf tablespace map

base log pg_hba.conf pg multixact pg serial
pg_stat tmp pg twophase pg xact postmaster.opts

current logfiles pg commit ts pg ident.conf pg notify pPg snapshots

pg subtrans PG VERSION postgresqgl.auto.conf postmaster.pid


https://www.postgresql.org/docs/current/monitoring-stats.html#PG-STAT-ARCHIVER-VIEW
https://www.postgresql.org/docs/current/app-pgbasebackup.html
https://www.postgresql.org/docs/current/functions-admin.html#FUNCTIONS-ADMIN-BACKUP
https://www.postgresql.org/docs/current/functions-admin.html#FUNCTIONS-ADMIN-BACKUP
https://www.postgresql.org/docs/current/continuous-archiving.html#BACKUP-LOWLEVEL-BASE-BACKUP

VR RSO 26 T REANE — B A, DD &0 1) RN RE L5l RE S B 2 (HZIX A
—EERT LOEY WAL HEEBOETE, mG A E R G s f R .

)5, W pg_stop_backup()e& H s R A&

postgres=# SELECT pg stop backup() ;
NOTICE: pg stop backup complete, all required WAL segments have been archived
Pg_stop_ backup

0/2E000168
(1 row)

R HC S 2 B, IE AT IR WAL BT . VIt 7 e AR 54y
R NG — WAL Bt ZREOR Al 7 — 55 TR & S S . 534h, PostgreSQL
W 2 76 pg_wal C( pgxlog > H F # 4 B — 4~ ‘wal-segement-number.backup’ 3
(00000001000000000000002E.00000060.backup) , FH7fiE 1 AR &40 ()77 5245 B.o

— H 58 it S 1 WAL BOCE)ARY, S id FEmlt 4 R 1. pg_stop_backup 3 [6] ) 45 il 2 41
B e B AR I e i e — MO . 4R Al T archive_mode, pg_stop_backup 4 2x 55 £
Ja > WAL BOCPFIARS Ja A3 1A

PostgreSQL %A L5143 H 3% (backup catalog) HIZhAE, HTidatX & m P EE. H
R =0 T H (ffl4n Barman) $ft 7 iX 65 R IhRE .
6.2.2.3 #iE] Bk A

AT RS AES R WAL JERS, R0 B 250 i WAL BOoCfE, PostgreSQL A LATR A
FIRFHPRGS . At A AT LB WAL [8] 5 2 _E A8 LUK AT B 1A 5, ot 2 i
] 5Pk 2 (Point-in-Time Recovery) .

e (@ BRWAL LY -

3

BRI T LM K& AT IR R Bt . THRZ AT R — DI

postgres=# \c testdb

You are now connected to database "testdb" AS user "postgres".
testdb=# create table tl(id int,v varchar (10)) ;

CREATE TABLE

testdb=# INSERT INTO tl(id, v) values(l, 'pg'):

INSERT O 1

RANRRAARN IR, RARE R EHIRS A REE 2.



B, BAVEN RGHE, BERSCHIRS AR, I BMBREWE B s st (5 20
pg_wal ¥ 3K, PIJY5EARE 7 2468 M 24 e RIAR 1 WAL S2fF) .

[postgres@localhost ~]$ ps -ef|grep /usr/pgsgl-15/bin/postgres

postgres 6471 32086 0 02:46 pts/1 00:00:00 grep --color=auto
/usr/pgsgl-15/bin/postgres
postgres 32313 1 0 Mar25 pts/1 00:00:16 /usr/pgsgl-15/bin/postgres -D

/var/lib/pgsqgl/15/data/
[postgres@localhost ~]$ kill -9 32313
[postgres@localhost ~]$ ps -ef|grep postgres
postgres 7058 32086 0 02:48 pts/1 00:00:00 ps -ef
postgres 7059 32086 0 02:48 pts/1 00:00:00 grep --color=auto postgres
root 32083 7880 0 Mar25 pts/1 00:00:00 su - postgres
postgres 32086 32083 0 Mar25 pts/1 00:00:01 -bash

[postgres@localhost ~]$ mkdir /var/lib/pgsql/15/data old
[postgres@localhost ~18 mv /var/lib/pgsqgl/15/data/*
/var/lib/pgsgl/15/data_old

ISR IEIN 2 E S PostgreSQL S5 iERE, S H AR Hds PEAEi H 3¢

[postgres@localhost ~]$ pg ctl start
pg ctl: directory "/var/lib/pgsgl/15/data" is not a database cluster directory

IR ARAT R AE Ay, 7 BT R R B FE A # (postgres) HATH#AE. iR
T B e XHR=E, Wik pg_tblspe T B 3% 1 7755 B2 IE A a Ji -

[postgres@localhost ~18 cp -R
/var/lib/pgsqgl/14/backups/basebackup20190328/* /var/lib/pgsql/15/data/

[postgres@localhost ~1$ 1ls /var/lib/pgsqgl/l15/data/pg tblspc/ -1

total 0

1IWXTWXIWX. 1 postgres postgres 23 Mar 28 03:21 16558 ->
/var/lib/pgsql/tony_tbs

M ERIE SR pg_wal 7~ H e (S0, IX LS RAE AT BEAE S I A, X TR
BHEM

[postgres@localhost ~]1$ rm -rf /var/lib/pgsql/l5/data/pg _wal/*
K HI T OR B R U B WAL BOCHER A 21 pg_wal 1 H % (RO R, i A28 3
P, BRI TETENES IR AT LIS 20

[postgres@localhost ~]s cp -R /var/lib/pgsqgl/15/data old/pg wal/*
/var/lib/pgsqgl/15/data/pg wal/

7t postgresql.conf S EC B WAL R ZAH IS4

restore command = 'cp /var/lib/pgsgl/wal_archive/$f %p'
#recovery target time = "2019-3-28 12:05 GMT"

restore_command A T-#5 €& R VAR WAL SCHEfr 4, JEA% B 5 archive_command (1)1 &
HH - recovery_target_time AT B KR Hix, BPYKE BIWBNFA] 5. PostgreSQL LR ik &
HERMBEE, BRIANNIKE BB RPIRES . VRIS BANG T LAS2% B 7 0.

A, HdE H e — A S recovery.signal, AN A o 1% S0 AR TR S A
PostgreSQL 55 % s AT VK L #eAE

AT BB ) PR, TR 22 pg_hba.conf SCIF, fRAGITRE % - o AR


https://www.postgresql.org/docs/current/recovery-config.html

K, SRR I SR R K .
)5, H 3 PostgreSQL AR 55 28 idEA4 .

[postgres@localhost ~]$ pg ctl start

waiting for server to start....2019-03-28 22:21:26.231 EDT [31505] LOG:
listening on IPv4 address "192.168.56.101", port 5432

2019-03-28 22:21:26.234 EDT [31505] LOG: listening on Unix socket
"/var/run/postgresqgl/.s.PGSQL.5432"

2019-03-28 22:21:26.238 EDT [31505] LOG: listening on Unix socket

"/tmp/.s.PGSQL.5432"

2019-03-28 22:21:26.252 EDT [31505] LOG: redirecting log output to logging
collector process

2019-03-28 22:21:26.252 EDT [31505] HINT: Future log output will appear in
directory "log".

done

server started

ARG 2, SRR ER, I HBUARS A WAL SO LR R IT 24 1) WAL SO, K
S 5ERUE , IS4 2 MR recovery.signal 14, 31K backup_label SCA4FE iy 444 backup_label.old.
XA PABH IEFR RS s HE N B )5, B e 2t N IE B e,

FATIAE — T Hed e rh R 11 2 A5 RN KR -

testdb=# SELECT * FROM tl;
id | v
____+ _____

1| pg
(1 rows)

WERAE R E 2 ar BRI 17 % 7w &Rz, BIAER] LS R pg_hba.conf SCA4 A FCE -
Kt 4b, PostgreSQL iE 7 HFIRIZE (Timelines) K&, BARNET IS %7 Uik,

ROTEHHRE], JETIELLN WAL ARSEAR, WA 57 ob— 6 IRgs a8 A% A AR R 10 R 403 )3 3
KOl EARRE, JF BTN X R H &, TR — AN NI AR R G5 . X FhEE AT AR
PEHHE PESE BRI B AT EE (HA) |, PostgreSQL 9.0 51\ I A 1] S Y s b s A
(read-only) , FJ DAAKFH E 43 251 (1) 571 2


https://www.postgresql.org/docs/current/continuous-archiving.html#BACKUP-TIMELINES

BT E EAEH
FRATDRET- K048 12 v B 000 WA, W AR AR A3 B (CRUD, Create. Retrieve. Update.
Delete) . Jr, i 22 , IR 2 I ThRE 2 Jm B £ 1 o ARHE SQL Amit, i A) (] SELECT
AR A R R T LLOGIE A AT [SQL Zmf AR Y SR #ikE .

7.1 BREI

AR BRI G, KE— Dbl

SELECT first name,
last name
FROM employees;
first name |last name |

Steven |King |
Neena | Kochhar |
Lex | De Haan |

Alexander |Hunold |
Bruce |Ernst |

FEAR EAH MR, RATAREF11E DL L& WE A &R 9 51 % Cemployees) "4 7
(first_name) FZE[C (last_name) .

SELECT ZJa=ZHRmMEE, iy sikikN, L/ MEMME S0 FROM R
HIIEANR; SRR ERIE LR

SQL iEAJ A X K/NG, (BB H i 7 (SELECT. FROM %5) #HT KRS, HABHN &=1E
/NG, (8 F 5.

N A A N RIS A TR R K -

SELECT first name,
last name,
salary * 12 AS annual income
FROM employees;
first name |last name |annual income |

Steven |King | 288000.00]
Neena |Kochhar | 204000.00|
Lex | De Haan | 204000.00]
Alexander |Hunold | 108000.00|
Bruce |Ernst | 72000.00]

Horb, AS KRBT H T NEMWKSIRIGE — a4, ATLAENS .
IR EE RN RO 7B, TUSNPrA 7Bk, W MERES (%) Kox:



SELECT *
FROM employees;

employee id|first name |last name |email |phone number |hire date
[Jjob_id |salary |commission pct|manager id|department id|
——————————— R ] e I B B
= |mmmmmmmeas |emmmmmas | ommmmmmmneneas |emmmmmmaas |emmmememnaae |
100 | Steven |King | SKING [515.123.4567
[2003-06-17|AD_PRES [|24000.00 | \ \ 90 |
101 |Neena |Kochhar | NKOCHHAR | 515.123.4568
[2005-09-21|AD_VP [17000.00 | | 100 90 |
102 | Lex |De  Haan | LDEHAAN [515.123.4569
|2001-01-13|AD_ VP [17000.00 | \ 100 | 90 |

TESEBRIH A, NZlE R SELECT *, BAN AR UREFAREST TR, 1mHFR
SERTTRE S R AL, BARAE E 1 B AL BT DAY AN E

7.2 TREIG

A%, BATTRT e S IE BRI A1 A

SELECT 2 + 3;

?column? |

Wt A T FROM THIE W, X7 PostgreSQL U 1% . IXAh A H I 13k 2] &
iR, B SR . R EER IR, IR IR R B SRR S, B
HABA A AEE.

7.3 HREELER

DS AFEVF 2 A0 T M RIBON  AESAT 2t e Bt ), e e iR Bl SR O4E, 1,
LA G A) &) R LR A I I 5

SELECT department id
FROM employees;

department id

90

90

90

100

100

100

(107 rows)

AT A S R T, BEWai R s 7 REEE R . AR ERIE R TR



AL /DARERET WS, 7B DA g Rk T L EEE. SQL =4t TN FRE s R E
SAEK) DISTINCT S8, #lin.

SELECT DISTINCT department id
FROM employees;
department id
70
80
20
10

90
100
110
30
50
40
60
(12 rows)

iR A A AER N 12 5405, DISTINCT ] LU 247 Bodh T s R, .

SELECT DISTINCT first name,
last name
FROM employees;

FORTERPERIA B H A AR

7.4 ERER

7E PostgreSQL 1, PAB/MNMETZRF () JFih, HIX TR AR RIERE:

-— XRARME soL R
SELECT DISTINCT
first name
FROM employees;

TR AR SAETEIE T LB s, RIA SRS 2T . 734h, PostgreSQL ik
SCHF C R E M HIEER L (%D . Billn:

SELECT DISTINCT
first name
/* KRBT,
DISTINCT FKnfEfkE S
/% R ANRERER */
=)
FROM employees;

PostgreSQL H X Fi iR S FRIRE



%8 | AR

BRI E T 0l SELECT il FROM SCHE T A h 1) A3 . SR AR
(e 56 A2 e SR A RO Bcd LRI B SRR ) 63 T ek A% DURRSE 4 RO Sk i 53 4%,
i ZAEH SQL L gk, thal 2 WHERE 1.

8.1 WHERE Ff]

WHERE A (AR :

SELECT columnl, column2,
FROM table
WHERE conditions;

WHERE FH)f. T FROM ZJ5, AT E—NuiE 2N EE&M, iR e pgs 5.
W AEAT I 2R [, T4 205 . PostgreSQL #i4t T & Mg BAF MR EL, i T ik B4
%Ak

SeB ARG, BURiEARIEL T HKOY 10000 5 T

SELECT first name,
last name,
salary

FROM employees
WHERE salary = 10000;

first name | last name | salary
____________ o
Peter | Tucker | 10000.00
Janette | King | 10000.00
Harrison | Bloom | 10000.00
Hermann | Baer | 10000.00
(4 rows)

AL AT (=) R—MEESEAT, Fitk R #HiKSET 10000 HI#EE N HZIE 54T 2 )5
fEE ROVEAE (True) , R [EISR T R AL ST L.

PostgreSQL f2fft 1 LA~ & Fh LL s AT

BEM E:30) i
= AT manager_id = 100
1= RNEET- department_id != 50
- R T job_id <> ‘SA_REP’
> KT salary > 10000
>= KF&ET hire_date >= ‘2007-01-01"
< INF salary < 15000




<= INTEET employee id <= 123

BETWEEN A TYERIZ N salary BETWEEN 10000 AND 15000
IN JE&Takz d job_id IN (‘AC_MGR’, ‘HR_REP’, ‘IT_PROG")

DB IR AT R A LL B 2, AMBPRA N 4. R 202 BETWEEN &5 1 Wit
MME, FirT>=hnb<=.

SELECT first name,
last name,
salary
FROM employees
WHERE salary BETWEEN 11000 AND 12000;

first name | last name | salary
____________ o
Den | Raphaely | 11000.00
Alberto | Errazuriz | 12000.00
Gerald | Cambrault | 11000.00
Lisa | Ozer | 11500.00
Ellen | Abel | 11000.00
(5 rows)

8.2 =3\ ILhL

PostgreSQL Y Ff & 7445 B Ak UL T I Th k- e a7 B 0 Sl 2 48 LIKE 1854, DLR A
WIR A T (last_name) BL“Kin”JT3k A 52 T

SELECT first name,
last name

FROM employees

WHERE last name LIKE 'Kin%';
first name | last name
____________ o
Steven | King

Janette | King
(2 rows)

A E s s () WUILREARS S MEETFH: 550, TR (O wRLR—ME
B, il

o “Yhen” LA Ll en” K 5 £

o “%en% VLA AL B “en I F4F

o “B_g"ILHL“Big" “Bug™.

0 SR o AP ANIIL A (%), AT TR B — N RAHL (O #EATH: X

SELECT 1 WHERE 'this is 25%' LIKE '%25\%';

?column?




(1 row)
AT LU ESCAPE - f4i & HAR e L4

SELECT 1 WHERE 'this is 25%' LIKE '%25@%' ESCAPE 'Q';

?2column?

(1 row)

748, NOT LIKE IZ2HFFIULA 5 LIKE M= gs R .

SELECT first name,
last name
FROM employees
WHERE last name NOT LIKE 'Kin%';

first name last name

_____________ o
Neena | Kochhar

Lex | De Haan

Nancy | Greenberg
Daniel | Faviet

John | Chen

(105 rows)
LIKE iZ25FF X 0 K/NE, PostgreSQL RIS IEFEME TANX 2 K/N5 ) ILIKE 18545

SELECT first name,
last name
FROM employees
WHERE last name LIKE 'kin%';

first name | last name

SELECT first name,
last name
FROM employees
WHERE last name ILIKE 'kin%';

first name | last name
____________ e
Steven | King
Janette King

(2 rows)

PostgreSQL i fe fit 1 SN &= 2% (IR MIF A SRILRC A ThRE, PRARPN AT AS 517 ) 0.

8.3 Z{EFI|Hf

G SQL #rifE, AR NULL R BEA—MRERE, R T RAEEE. WRMEME
M BIZ HAT 5 NULL ETHOE, SRR 2 fE.

NULL = 0; -- g5 A=E


https://www.postgresql.org/docs/current/functions-matching.html

NULL = NULL;

-- GRNTHE

NULL ! = NULL; --

SR NEE

WEARAE B W R AT 3, A IREUEMEIR. ik, X+ NULL ERJLE,

TR IIZ 54T |

S NULL.

SELECT first name,

last name,

department

FROM employees
WHERE departmen

id

t id IS NULL;

first name | last name | department id
____________ e
Kimberely | Grant |

(1 row)

D i u7c DA E )

IS NOT NULL #4475 1S NULL #H J (134,

8.4 BHREMH

RECRSPSE Tl

B %R L

R ENEFTHR

IR [EHE A 2 A -

WHERE FA) 7] LELE 2 A%, [ EHIEHES
FERR i B 22 (B A AT €

(AND. OR. NOT) ¥ EANT#FEITHE,

AND (5 BHEANEEIAERNT:
TRUE FALSE NULL
TRUE TRUE FALSE NULL
FALSE FALSE FALSE FALSE
NULL NULL FALSE NULL
XFF AND IBHAF, RA L eSS RENEN, BASERA N, BNERAER K,
ESUICIE N

PLUF E IR [F1#7 /K v 10000, JF Hitk (K N“King” ) 51 T

SELECT first name,

last name,

salary
FROM employees
WHERE salary =

first name | last name | salary
____________ +___________+__________
Janette | King | 10000.00
(1 row)

OR (Z#E) BHEMAFIEHA(ERT:

10000 AND last name

'King';




TRUE FALSE NULL
TRUE TRUE TRUE TRUE
FALSE TRUE FALSE NULL
NULL TRUE NULL NULL

OR BHREUZH T R EH — KN, 45
IoN“King” 1) i1 T

SELECT first name,
last name,
salary

FROM employees

WHERE salary =

first name | last name | salary
____________ o
Steven | King | 24000.00
Peter | Tucker | 10000.00
Janette | King | 10000.00
Harrison | Bloom | 10000.00
Hermann | Baer | 10000.00
(5 rows)

* FABAHE G AND I OR, HEERME, SAIEAMIES. B,
R IR B AR, TR T

PR B R

SELECT 1 WHERE 1
SELECT 1 WHERE 1

0 AND 1/0 =
1 OrR 1/0 =

157
1;

10000 OR last name =

HONE. LU EHR Ky 10000, 8035 Ik

'King';

SR T )
RFFRESIR M AR . P, DIRERIAS

EFEVEER AN S, SFA12H4 AND 1 OR iz H 70, AND iz e sm, M

FESHAT -

SELECT first name,
last name,
salary

FROM employees

WHERE salary = 10000 OR salary = 24000 AND last name = 'King';
first name | last name | salary

____________ o

Steven | King | 24000.00

Peter | Tucker | 10000.00

Janette | King | 10000.00

Harrison | Bloom | 10000.00

Hermann | Baer | 10000.00

(5 rows)

BT AND e, AR B FEH KN 24000  H itk ICA“King” (IR T, s #HKN
10000 {571 T. an S AHZEIR Bl 2 (KA “King”, H H#Hi7K>4 10000 B 24000 [ 572 T, w LAfg A HES

Bt S

SELECT first name,
last name,

salary




FROM employees
WHERE (salary = 10000 OR salary = 24000)

AND last name = 'King';
first_name | last name | salary
____________ O
Steven | King | 24000.00
Janette | King | 10000.00
(2 rows)

NOT CEZARAR) 8T THURIRAE, ERZHAERLT:

NOT
TRUE FALSE
FALSE TRUE
NULL NULL

VR, ARSI NULL {8, 253 NOT A Gk = R A1E .
J

Bribz 4h, NOT & n] LSS & R/ 4RI AT — i -

e NOT BETWEEN, {7 T3z 4

e NOTIN, RNEFIEZF

e NOTLIKE, AIGCH A

e NOTISNULL, AHN=%, M ISNOT NULL

BJa, HEMFMEE RN, ENRERERE RN ENRHASW T

B HERF iR
= 1=, <>, <, <=, >, >= e H
IS [NOT] NULL, [NOT] LIKE, [NOT] BETWEEN, [NOT] IN, [NOT] EXISTS bz &
NOT BT E
AND 2

i F4E 5 AT LR B 2 AN ST 2 (B L e 2




%9 E TR
Y IRATE ] SELECT 15 ) 25 112 o (I 5z I, PostgreSQL ANff {42 HE — 52 [ I 1% [ 45 B

T SR AH N A1 2 S A FE R S U B T HE e B, B a0 B K M s BN, B3 4 BEON RS (] £
SefEBtiTHER, EfFH ORDERBY T4,

9.1 B3HEF

B HE R AR IZ IR T Bl FA AT H . BT

SELECT columnl, column2, ...
FROM table
ORDER BY columnl [ASC | DESC];

ORDER BY #/n# AT BUitTHE 7, ASC XanFFHEF (Ascending) , DESC Eonf#
FHEFF (Descending) , ERME A ASC.

PAR B iR B T 14 5 79 60 YA T, JF HAZIR B K s PR AT HE A B

SELECT first name,
last name,
salary
FROM employees
WHERE department id = 60
ORDER BY salary DESC;

first name | last name | salary
____________ o
Alexander | Hunold | 9000.00
Bruce | Ernst | 6000.00
David | Austin | 4800.00
Valli | Pataballa | 4800.00
Diana | Lorentz | 4200.00
(5 rows)

MEERTTULER, XT3 3ATME 4 17, EAIRHKEAE 4800, ABAIXMAT R %00 H
FPimoRe? B ERAEAE . IR POX AN R, 7B 25 HE .

9.2 ZHHFF

XFTEANHET, A T REAAAE 2 A BR (A F B L. R, v DAFSE & HAb ey 7 BOdE AT
JOBE
SELECT columnl, column2, ...
FROM table
ORDER BY columnl ASC, column2 DESC, ...;
HARETHE M FBOTHT, ST RAAAENAAHEE, HETE TR THT,
LA



PLR A9 3R 213551140 5 60 1 52 T, I Ho % B8 K s BT HE R SR, an 5K A,
g4 5 (first_name) [EFEHES:

SELECT first name,
last name,
salary
FROM employees
WHERE department id = 60
ORDER BY salary DESC, first_name DESC;

first name | last name | salary
____________ o
Alexander | Hunold | 9000.00
Bruce | Ernst | 6000.00
Valli | Pataballa | 4800.00
David | Austin | 4800.00
Diana | Lorentz | 4200.00
(5 rows)

IS, “Valli Pataballa”HE#E 7 “David Austin” IR -

ORDER BY JaHEF 7 Benl LA SELECT ZIR & A 7B, LA RBR)R A T 7 T4
K, BN E T BN

SELECT first name,
last name,
salary

FROM employees

ORDER BY hire date;

F% 1 7£ ORDER BY J5fii & 7B A s ik Nz b, WaT LA SR T e 41178 SELECT %11
o R I R SRR -

SELECT first name,
last name,
salary

FROM employees

ORDER BY 1, 3;

PAEIR ARSI EE 1A B (first_name) #EATHEF, FHZHEEE 3 M5B (salary) 34T
fFy o

341, PostgreSQL Xt 7 AF A I BE AT HE P IS A X 0 KNG, “CAT Al “cat™ MU A1 ] -

CREATE TABLE tbl char(cl varchar(10)):;
INSERT INTO tbl char VALUES('CAT'), ('cat'), ('dog');

SELECT *

FROM tbl char
ORDER BY cl;
cl



9.3 ZFEHIF

75 SQL ", Z{E & —ANFRERIGE, A NULL 2oR. Wi HEP 7 B P A S ER, Mi%
AT AL ERIR ? S — Al

SELECT first name,
last name,
commission pct
FROM employees
WHERE first name = 'Peter'
ORDER BY commission pct;

first name | last name | commission pct
____________ e
Peter | Hall | 0.25
Peter | Tucker | 0.30
Peter | Vargas |

(3 rows)

DL A% A 4 H 43 e (commission_pct) H#EAT T RN, X T“Peter Vargas”, H Tt
FHiMEHRS, MM EME N, PostgreSQL ERCK i HEE T )5 .

PostgreSQL S FF{#iH NULLS FIRST C{EHFAEfAT) A1 NULLS LAST CFEHRERE) T4
EREMFEFAE; THEHEERBRIA Y NULLS LAST, B HER I 2RA N NULLS FIRST.

AN EHRIRB, K Peter Vargas™HEEBR AT, (EANSRIZIRITE T 70 LT THF RO

SELECT first name,
last name,
commission pct

FROM employees

WHERE first name = 'Peter'

ORDER BY commission pct NULLS FIRST;
first name | last name | commission pct
____________ T

Peter | Vargas |
Peter | Hall | 0.25
Peter | Tucker | 0.30

(3 rows)



%10 %= [Rediii=s
EHAIEA) S R TR S AT EUE, (B2 a0 B s v R FE = A /N, Bl
TOP-N #4785 sFENTHTEE, SRR ER—EHEMLSEER, Flunssishig. N7 X
HK ], SQL HAE T hr1ER FETCH Al OFFSET Ff). 34, PostgreSQL i&ZHL T R LIMIT
1Bk,

10.1 Top-N Zif]

IXEAIE N T R HEA ST NASC S, B4 PL R EA) A 3 K R I RT 10 44 521,
{§iF] FETCH &%

SELECT first name, last name, salary
FROM employees

ORDER BY salary DESC

FETCH FIRST 10 ROWS ONLY;

first name|last name|salary |

Steven |King |24000.00|

Lex |De Haan [17000.00]

Neena |[Kochhar [17000.00|
John |[Russell [14000.00]

Karen | Partners |13500.00]|
Michael |Hartstein|13000.00|
Shelley |[Higgins [12008.00]|
Nancy | Greenberg|12008.00 |
Alberto |Errazuriz|12000.00|
Lisa |Ozer [11500.00|

Hrr, FIRST A LS NEXT, ROWS A PAE R ROW. 455k [0 T HEF 2 J5HIET 10
20K

fEF LIMIT 3575 0] DL SEEUAE R B sE -

SELECT first name, last name, salary
FROM employees

ORDER BY salary DESC

LIMIT 10;

10.2 3 AEIf]

VF 2 N AR SR 2 TR DhRE,  RIRRUR R — @ B rid sk (F1in 10 17, 20 74%) » [A]
I SRS L TORTR — T . (1] SQL SKBLX M DI RERZ 5| J3— A>T HJ: OFFSET.

TR FRATI R AL 74T BoR, MIER 10 2483 MERP AT T F—01, FEER
11 B 20 k. fHERARAE SQL IEVESEELUN T

3



SELECT first name, last name, salary
FROM employees

ORDER BY salary DESC

OFFSET 10 ROWS

FETCH FIRST 10 ROWS ONLY;

first name|last name|salary |

Gerald | Cambrault|11000.00]|
Den |Raphaely [11000.00]
Ellen |Abel [11000.00 |
Clara |[Vishney [10500.00]
Eleni |Zlotkey [10500.00]
Harrison |Bloom [10000.00 |
Peter | Tucker |10000.00]|
Janette |King |10000.00|
Hermann |Baer |10000.00]|
Tayler | Fox | 9600.00]|

OFFSET X/nsu2ug s 2/ 0475, A5 R Bl fEH S5 R . ROWS Wi LIS B ROW., X
FTNRAERFTS, R EEENAF R OFFSET w8 & FETCH &, #in] IEEL R EE S0,

{4 FH LIMIT Jjin . OFFSET [RI4¢ AT LA SZHL 3 TR «

SELECT first name, last name, salary
FROM employees

ORDER BY salary DESC

LIMIT 10 OFFSET 10;

10.3 JFEEIN

BAVE — P25 FETCH A1 LIMIT 7%

SELECT columnl, columnZ2,
FROM table

[WHERE conditions]

[ORDER BY columnl ASC, column2 DESC, ...]

[OFFSET m {ROW | ROWS}]

[FETCH { FIRST | NEXT } [ num rows] { ROW | ROWS } ONLY];

SELECT columnl, column2,
FROM table

[WHERE conditions]

[ORDER BY columnl ASC, column2 DESC, ...]

[LIMIT { num rows| ALL } ]

[OFFSET m {ROW | ROWS}];

FEAE I LA L DhREN 75 2R BLT [

e FETCH f&hr#E SQL 15, LIMIT 42 PostgreSQL 4™ J# 1B 7%,

o WRE AT ORDERBY, [REHEZAIFRAMTHT, £ MHEENEGR.
o OFFSET fmf 44y 0 8i# IE 340, BRI 0, NULL %5401 0.

o FETCH [REMEE WA 0 804 IE8E . BRI 1, NULL 0 AR e #E.



o LIMIT BROEHECEAA AU 0 B 1R HHL, B0 BRIME . ALL 808 NULL R ANBREHR .
o % OFFSET (Kin, HiliflEReSBOoRME. FIVRSHERETHEZNmMEE, I
A LR AN TG ZEHR BB 3



11 E HITE

11.1 BEEH

KA R%L (aggregate function) &0t —HEdRATHATIZH, FHHIRFFEAZE . PostgreSQL
TRFLLR L R A R AL

o AVG - iMH—HERFHME.

e COUNT - Giit—4 A%

o MAX - THH—ZfH M NE -

o MIN - T —HAE I M

o SUM- i —4ERHIE.

e STRING_AGG - & —H 745,

PLR 7”8 3 iR B 70T S50 TRTA R RPEI K
KB

pai

AT EH EFK RIGHIK. Bk

SELECT AVG (salary),
COUNT (*) ,
MAX (salary),
MIN (salary),
SUM (salary)
FROM employees
WHERE department id = 60;

5760.0000000000000000 | 519000.004200.00|28800.00]
RKTREGEH, TEERMA:

o S HHIVSIN DISTINCT 7, nLAZETHS A HERR 2 H .
o ZHEZHH I NULL {H.

KE LT &l

SELECT COUNT (*),
COUNT (DISTINCT salary),
COUNT (commission pct)
FROM employees
WHERE department id = 60;

count | count | count |

————— |=====]-==--|
5| 4| 0]
Hrf, COUNT()iR[E TiZ#0 1] 5 TR (5) , COUNT(DISTINCT salary)i& A T /KA
AHIE R 5 T8E: (4> , COUNT(commission_pct)i& [A] 1 4l & 7 3 Lk AS A E R (0) 5 %3
'] 53 AR A A



4, PostgreSQL A ERA AL T — A FILTER 7 RIEI, 7T LA T A3 R 45 45 1 1
Bl .
SELECT COUNT (*) FILTER (WHERE salary >= 10000) high sal,

COUNT (*) FILTER (WHERE salary < 10000) low sal
FROM employees;

high sal|low sal|
———————— |——===——]
19] 88|
Hrp, FILTER JE50A] LAFE 2 — 1~ WHERE 2518, A1 2 SR 4 S 710 e . R,
ARG —A COUNT %R [Bl 7 H#i K F46T 10000 1 51 T4, 55 =4 COUNT BRI [H]
T H#/NT 10000 [0 TH .

PL R 7B fEFH STRING_AGG U 1T #11m THZF MR 53T, HERHEKNE
FURHE T G IE R — TR R

SELECT STRING AGG(first name, ';' ORDER BY salary DESC)
FROM employees
WHERE department id = 60;

string agg

Alexander;Bruce;David;Valli;Diana|

FE T A RS H T b

11.2 74REE

FTATCAREG 1T SN SLEE R, WRIE T ZRE HARE T AHSE R, WA X
BATAHRI A (BB A BRI S ) o (ER X AR TRk, A& Ehr .
SQL LRt 7 GROUP BY 4, B TREHE > Z 4L, RJA (ISR & Ao A kAT
IS

R, W R BATEERE RN TIN I A THPFAH K. AT a8, &mm#iok. &k
Bk BURFKETE, ATBMEA BLT &l iEH)

SELECT department id,
AVG (salary),
COUNT (%),
MAX (salary),
MIN (salary),
SUM (salary)
FROM employees
GROUP BY department id
ORDER BY department id;

department id|avg | count | max |min | sum
------------- |l---- || | ]
10| 4400.0000000000000000 | 1| 4400.00| 4400.00| 4400.00]|


https://www.postgresql.org/docs/current/functions-aggregate.html

20| 9500.0000000000000000 | 2113000.00| ©6000.00| 19000.00]

30| 4150.0000000000000000 | 6111000.00| 2500.00| 24900.00|
40| 6500.0000000000000000 1] 6500.00| 6500.00| 6500.00]
50| 3475.5555555555555556 | 45] 8200.00| 2100.001156400.00 |
60| 5760.0000000000000000 | 5| 9000.00| 4200.00| 28800.00]|
70110000.0000000000000000 | 1/10000.00110000.00| 10000.00 |
80| 8955.8823529411764706 | 34114000.00| 6100.00(304500.00 |
90 | 19333.333333333333| 3124000.00(17000.00| 58000.00]
100| 8601.3333333333333333| 6112008.00| 6900.00| 51608.00|
110110154.0000000000000000 | 2112008.00| 8300.00| 20308.00]

| 7000.0000000000000000| 1| 7000.00| 7000.00| 7000.00]

EHPATHS, BB H#E GROUP BY FHJHHI%] (department_id) #7404, RIEHEHES
PRE S N B . a2 B R B R 19 5 - BN = BB R 3E AT 10 V2, GROUP
BY ¥ A i) NULL 23 A —4H.

GROUP BY JiA—Ef 2 5 R am MM, #lin.

SELECT department id
FROM employees

GROUP BY department id
ORDER BY department id;

department id|

10|
20|
30
40|
50|
60 |
70|
80 |
90 |
100
110

|

B ERAGEA R B 195 04, IXFERRZARS DISTINCT ZCRAAR :

SELECT DISTINCT department id
FROM employees
ORDER BY department id;

GROUP BY A AT LA — A7 Btk AT 7021, thm] DU 224> 5 Bk Bt 7 iOE 2 1O 4L
Blhn, PN SR 5 TAZIEA R T AP A ST 2, RE HHATIE R

SELECT department id,
job id,
AVG (salary),
COUNT (*),
MAX (salary),
MIN (salary),
SUM (salary)
FROM employees
GROUP BY department id, job id
ORDER BY department id, job id;



10|AD_ASST | 4400.000000 | 1| 4400.00| 4400.00| 4400.00]

20 | MK MAN [13000. 000000 | 1/13000.00113000.00| 13000.00|
20| MK REP | 6000. 000000 | 1| 6000.00| 6000.00| 6000.00]
30|PU_CLERK | 2780. 000000 | 5| 3100.00| 2500.00| 13900.00]
30| PU_MAN [11000. 000000 | 1/11000.00111000.00| 11000.00 |
40 |HR_REP | 6500. 000000 | 1| 6500.00| 6500.00|] 6500.00]

50|SH_CLERK | 3215. 000000 | 20| 4200.00] 2500.00| 64300.00]
50|ST CLERK | 2785. 000000 | 20| 3600.00| 2100.00| 55700.00|
50| ST_MAN | 7280. 000000 | 5| 8200.00| 5800.00| 36400.00|
60| IT PROG | 5760. 000000 | 5] 9000.00| 4200.00| 28800.00|

i/l T GROUP BY THJEAT MR 2 S5/ 20 ., /& SELECT F3&H A g Bl o)
Py B R WAL AREH HBLR T A B T2 —ME R

SELECT department id,
job id,
AVG (salary),
COUNT (*),
MAX (salary),
MIN (salary),
SUM (salary)

FROM employees
GROUP BY department id;

SQL #51% [42803]: ERROR: column "employees.job id" must appear in the GROUP
BY clause or be used in an aggregate function
Position: 31

HiRA R RET job_id BEAZARIZM, A SRS RE. ARE SR 1T 24l
LR, EHRENHT AN AFERERAL, B0 FE o iEmnE 7 2 SR A 25 5

11.3 43¢RIdiE

FRATT T BN A A R B B G AT I SE R, 04k P B KK T 10000 FERT
B AR & E WHERE FA) R hin— ANt g 4644, i n:

SELECT department id,
AVG (salary),
COUNT (*),
MAX (salary),
MIN (salary),
SUM (salary)
FROM employees
WHERE AVG (salary) > 10000
GROUP BY department id
ORDER BY department id;

SQL %% [42803]: ERROR: aggregate functions are not allowed in WHERE



Position: 150

A AR IHEA R AR R, Rl 7 — MR WHERE FAF A RVFHILE G R
# . BIATE SQL i, WwiR[FI A7 7 WHERE +f)f1 GROUP BY %), WHERE F#4]7E GROUP
BY FHJZHIHAT. Kk, WHERE FA)JEikn 4G g ki g

WHERE JAJ$AT INIE A AT /- 5, B R R8T 70 A AT A B AT 18 . R R 2
XPor AR A AT I U8, FFEMEH HAVING 4], DA BB IERS %R

SELECT department id,
AVG (salary),
COUNT (*),
MAX (salary),
MIN (salary),
SUM (salary)
FROM employees
GROUP BY department id
HAVING AVG (salary) > 10000
ORDER BY department id;

department id|avg | count |max |min | sum |
————————————— - ]
90 | 19333.333333333333| 3124000.00]17000.00158000.00 |
110/10154.0000000000000000 | 2112008.00| 8300.00]20308.00]

HAVING HILE GROUP BY 2 J&, HMIEE 2 EHAT, RILREME M R & Rt 17 )8 .

FATAT LA A WHERE 3~ A) 3BT SR AT IO E, M HAVING BEAT 73 2H 45 R i g .
PR 7= 51 FH - AR R L 3] R /KK T 10000 Y 53 TR R Z T 2 4

SELECT department id,
COUNT (*) AS headcount
FROM employees
WHERE salary > 10000
GROUP BY department id
HAVING COUNT (*) > 2;

department id|headcount |

————————————— [=====mme|
80 | 8|
90| 3

EHIHE, Eeld WHERE FA)#kH #i/K KT 10000 FIFTE L ARJE, $%MEE 14 5t
T, HESNMAR R THE, &54/H HAVING TAEER THEZ T 2 MAMET.

11.4 SIEIn

PostgreSQL [ T X FFIEAY) GROUP BY Z#HHE(EZ4h, ECHF 3 Fhm g4 4k It :
GROUPING SETS. ROLLUP Pl J CUBE.



11.4.1 GROUPING SETS &Il

GROUPING SETS & GROUP BY ¥ J@ikmi, FT 48w H & X244,

e MEE SRR

CREATE TABLE sales (
item VARCHAR(10),
year VARCHAR(4),
quantity INT

) i

INSERT
INSERT
INSERT
INSERT
INSERT
INSERT

PR Gitem) FISERE (year) AT

o L AR RE A G AT A A
o LRI TSN
o LRI ERET I
o ¥R A
CINYSGERus
-— I R AR A AT A
SELECT item,

FROM sales
GROUP BY item,

INTO
INTO
INTO
INTO
INTO
INTO

sales
sales
sales
sales
sales
sales

year,

year;

| year|sum |
—————— |====1====I
banana|2019|1800|
apple [2019(1200]
apple [2018[1800]
banana|2018|1100]

- 3.0 Y T b W a e

SELECT item, NULL AS year,
FROM sales

GROUP BY item;

| year|sum |
—————— | ===
[2900 |
3000 |

banana |

apple |

—— REEERAT A

SELECT NULL AS item,
FROM sales

GROUP BY year;

year,

item|year|sum |

VALUES ('apple',
VALUES ( 'apple',
VALUES ('banana',
VALUES ('banana',
VALUES ('apple',
VALUES ('banana',

SIS, FTE TTRERT 4 Fhor AR

SUM (quantity)

'2018",

'2018",
'2018"',
'2018",

'2019"',
'2019',

800) ;

1000) ;
500) ;
600) ;

1200) ;
1800) ;

CLR 23R 7 4R (K 7 4 45

SUM (quantity)

SUM (quantity)

AR,

LAR



[201812900 |
[2019]3000 |

-- ARG A
SELECT NULL AS item, NULL AS year, SUM(quantity)
FROM sales;

item|year|sum |

e
[ [5900 |

FEJE S E R BATS BT GI2HAT (UNION ALL) 5 4 DMERERGIFR]—
o AERERXRI AL E e, SRR HEBIUR, Bl R REREE 4l B N 2
TRHOEK; IR, ZREWEWRE T E 2 XM KR, AAETERE L1,

GROUPING SETS & GROUP BY 4 fRIET, FeM8 i F 25 1) 75 SR 3 A 58 i 7 B A R0 ) i
Wik BAME o HAENS FHEr R e

SELECT item, year, SUM(quantity)
FROM sales
GROUP BY GROUPING SETS (
(item, year),
(item) ,
(year),
()
)i

item |year|sum |
—————— e
| [5900 |
banana|2019|1800 |
apple [2019]1200|
apple [2018[1800]
banana 2018|1100 |
banana | 2900 |
apple | 3000 |
120182900 |
[2019]3000 |
GROUPING SETS 1 H 7€ L 24, SN AR T A & MG o b, S H 14
T () BRI S E AN AR, AR TR 4 MBS IFE R, (H2iE)
Bb, ArERERE R 1M H PostgreSQL PATHT R FF ERR — B, YEREE L.

46, BRINY) GROUP BY i H B B A 43 21 7 BOR i — AN 4R, AoRBi o ((item, year)).

11.4.2 CUBE 1R

B 4> 20 Br s, BU#Ed GROUPING SETS %Il Fir G m R 4 47 St 2> BAR %
BRI A — N 4 N FEH T HAE TR, BT TREN AT 16 . X FhE L
TREERIERTIRIRES:, NIk PostgreSQL #2441 1% 5 £ \H) GROUPING SETS: CUBE Al
ROLLUP.

CUBE XA rlRER 0 414, Hilhn:



CUBE ( cl, c2, c3 )
ST

GROUPING SETS (
el, @2, e3 ),

(

(cl, c2 ),
( el, @3 ),
(c2, c3),
(cl),
(c2),
(c3),

(

)
)

DRI, FATTRTRARE — 204 BT A7~ 205

SELECT item, year, SUM(quantity)
FROM sales
GROUP BY CUBE (item,year) ;

item |year|sum |
—————— | ===

\ [5900 |
banana|2019|1800|
apple [2019(1200]
apple [2018[1800|
banana|2018|1100]
banana| 2900 |
apple | 3000 |

120182900 |

[201913000|

11.4.3 ROLLUP £IR

GROUPING SETS % i 5 3t /& ROLLUP, FITAE i ZguTIL Mg R, %
AT AR TR AN SR filhn:

ROLLUP ( cl, c2, c3 )

ST

GROUPING SETS (
(cl, c2, c3 ),
(el, e2 ),
(
(

(0]
=

),

-

)
PR i 3R (A2 87 i AR FEAH S AT G OB R i, I B4 b T etk s E A
Hn_Epr A B

SELECT item, year, SUM(quantity)
FROM sales
GROUP BY ROLLUP (item,year) ;

item |year|sum |



—————— | ===

| 5900 |
banana|2019|1800]
apple [2019(1200]
apple [2018[1800|
banana|2018|1100]
banana| [2900 |
apple | 3000 |

BE RN, BRI 7B R AT I Banss — AT 1 dh R R O, Rl
ERMAHERSI. ATHETES, WS EE TR TR

SELECT coalesce (item, 'FTA/“f') AS "F=@",
coalesce (year, 'FTAE') As "FEEr,
SUM (quantity) AS "4§&E"
FROM sales
GROUP BY ROLLUP (item,year);

77 i [SEFE 4R
------ e Attt
P 77t | T4 15900 |
banana 2019 11800 |
apple 12019 11200 |
apple (2018 | 1800 |
banana 2018 [1100|
banana |FTAERE 2900
apple | B 4EE 13000

COALESCE & #UR [mI2 —NEZ= S B

A AR 7 ER [ 2 ML 21 5 30T GE T R4 R, DU IR [ 7 i AR L2 St AT 4
THROBE RN, I AR T ST AR A

SELECT coalesce (item, 'FTA/=f') AS "F ",
coalesce (year, 'FTEAEE') As "4FEv,
SUM (quantity) AS "4§&E"
FROM sales
GROUP BY item, ROLLUP (year):;

77 i | £EJE Kl
------- [—===— -]
banana 2019 1800 |
apple 12019 11200 |
apple (2018 11800 |
banana 2018 1100
banana | FTASEE 2900
apple |FTA%E|3000]

Xt CUBE A1 ROLLUP 15, BEANeR Al LU A ) Bl Ris o, il L2 e 5
BB MRS PR, A BN EATRAE S — AR, Bl

CUBE ( (cl, c2), (c3, c4) )
LT

GROUPING SETS (



)
KA ¢l Fil ¢2 & — ANk, 3 Fil ¢4 & — Ak,

(A«
ROLLUP ( cl, (c2, c3), c4 )
LT

GROUPING SETS (
( cl, c2, c3, c4 ),
(cl, c2, c3 ),
(cl),
()

11.4.4 GROUPING 5%

AR I AT DL I 2 {E R A B s A S RS B BRI, B an i i R aE B AT St 1
g BAE 7B year FIME N . (HEAENIEIERZ ML, R LUTRH:

—— RENF=EEAE 2018 FHASEAN 5000

INSERT INTO sales VALUES (NULL, '2018', 5000) ;

SELECT coalesce (item, 'FTA7F=4:') AS "F2ih",
coalesce (year, VBT ) AS "HEEN,

SUM (quantity) AS "R

FROM sales
GROUP BY ROLLUP (item, year);
AW RUT:
recPRR T meceEp V1 123ssm I
1 Fr&™nn FrEFE 10,900
2 | banana 2019 1,800
3 | apple 2019 1,200
4 | apple 2018 1,800
|s |m&er® 2018 5,000]
banana 2018 1,100
I 5,000
a banana FrEEE 2,900
o | apple FaEEE 3,000

HA 28 5 ATHAIEE 7T AT B RAALE R, BT B RAZ A8 R A7 dhAE 2018 S84 & /it Fl BT
HELMHEST. WA T L X 2 o dH = 4E 1 NULL b2 5 1 NULL. A
TRRGLIXAN A, PostgreSQL FE 4t T —/ N r2H ki %: GROUPING.

PLR A ) S 7n T GROUPING BRI £ 145 5



SELECT item AS "F=f",
year AS WEEEW
SUM (quantity) AS "4H=",
GROUPING (item) ,
GROUPING (year) ,
GROUPING (item, year)

FROM sales

GROUP BY ROLLUP (item, year);

S5 [ 45 A F

P |ZEfZ  |4§% |grouping|grouping|grouping|

—————— B i ettt e e
\ 15900 | 1] 1] 3

banana| 2019]1800 | 0 0 0

apple | 2019]1200]| 0] 0] 0]

apple | 2018]1800] 0] 0] 0]

banana| 2018|1100] 0] 0] 0|

banana | 12900 | 0] 1] 1]

apple | | 3000 | 0] 1] 1]

GROUPING H#EIN R ARG NS4, IR BIEEE 0 5038 1. iR IEAGeit4s RAE 17 214
BT REP IS B, ZREORE 0, HIMERE 1. thinid, 2 1A78dR 2 RTa = 5 ATA
FEGiit (4% RN%) , Bl GROUPING(item)fl GROUPING(year) 4 S #82 1; 55 7 174k
ST AR b BT I et (o 4 4E M (item, ), BT EA GROUPING (item) 45 54224 0, GROUPING(year)
RN 1.

GROUPING MR EZ NS, FA NS HOR 45 0 508 1, AEHENRE =
R BEDE R — . e, 58 1475808 # 1) GROUPING(item, year) 45 J 4% T GROUPING(item)
A1 GROUPING(year) 45 R i) —#Ehil BB R:, Waid 3 (Z#EHii 11 .

T H GROUPING pA%, FATTAT LAIEA 7R 70 A i NULL B RS TH i NULL {8 :

SELECT CASE GROUPING (item) WHEN 1 THEN 'FiA7%%:' ELSE item END AS "JF=ih",
CASE GROUPING (year) WHEN 1 THEN 'fifi4Ef¥' ELSE year END AS "™,
SUM (quantity) AS "4§&E"

FROM sales

GROUP BY ROLLUP (item,year);
ZEW S RANT

e IR HE

——————— fom -

B 77 i | AT 4R 15900 |

banana | 201911800

apple | 201911200

apple | 201811800

banana| 201811100

banana | FTEHFE 2900 ]
apple | FrBHEE 13000



912 | ZRER

TER R BB, 8B AF SRR EA 2 M B R AR 2 AR i R TN
15 BAEAEAE employees &, T 5HE 1 TAHIK 15 BAFAELE departments 1, [F]ISf employees %
TEE—MMET- B (department_id) , 5/ 1 departments & F 5 (department_id) .

LEAVEEEE B THGELR, @ B R TR, (R nREEENEE S TN
=R DL R A A BT E R 15 R, T EE R A i) employees 1 departments A {5 S . BT,
PAVT BT AR . A (JOIN) FEFWAR P MG Z BB BIR T 28—k, T
DA 5] i 35 [5] 95 4> 2 r R A G B8

PostgreSQL SCHF &AM ) SQL &4 A -

e NiEH: (INNERJOIN)

e JEANER: (LEFT OUTER JOIN)
o F4MNER: (RIGHT OUTER JOIN)
o %£4N%EH: (FULL OUTER JOIN)
o AW i%EH: (CROSS JOIND

o HARIER (NATURAL JOIN)

o Hi#ER: (Self Join)

Horp, FehbER. AANER DR EINER SRR INER: (OUTER JOIND .

12.1 REE

PR H IR B AN 3R A DL RS B AT, £ B B8 7 INNER JOIN &7, AT DA 5 Bl JOIN;
PLR RN EEN RER GETHANERR id i TER -

1 apple 1 9.5 - 1 apple 9.5
2 banana 3 6.0 3 pear 6.0
3 pear 5 8.8
tablel table2 tablel INNER JOIN table2

Hrr, id=1Mid=3 W NEFTIULE (tablel.id = table2.id) %R, BN ERERE T 2
iTidk. PUTR & — AN W& R f)

SELECT d.department id,

e.department id,
d.department name,
e.first name,
e.last name

FROM employees e

JOIN departments d

ON e.department id = d.department id;



Hrr, JOIN /RS, ON RomiEdesk k. 55k, SELECT BRI 7B 4N | TR AR
€, 40 d.department_id, X ZEFCAMANRFEAEET 1905, AR € &2 SRR $
7B A, MRENTFERRFET —NET, 7TUEIRES, il first_name.

ZEWMSERINT (BRETAE) -

123 department id T1| 123 department id T3 | A¥¢ department name 11| FEC first name T 1| ABEC last name 11

90 90 ' Executive Steven King

90 90 & Executive Neena Kochhar

90 90 & Executive Lex De Haan
100 100 & Finance MNancy Greenberg
100 100 Finance Daniel Faviet
100 100 Finance John Chen
100 100 Finance Ismael Sciarra
100 100 Finance Jose Manuel Urman
100 100 & Finance Luis Popp

30 30E  Purchasing Den Raphaely

iR, BRI ERLRE, W B IR,
XFWERENE, Wl LMEH FROM 1 WHERE £ Ik:

SELECT d.department id,
e.department id,
d.department name,
e.first name,
e.last name
FROM employees e, departments d
WHERE e.department id = d.department id;

FERXFPIEE, ZAERAE FROM AR ATE ST 70 6, AR FEH WHERE 1A%
o SEPR L, AE SQL JISEAE ST AR 2 RERL IRV

o ANSI SQL/86 Fr#fs Ff FROM Fl WHERE i 48 & 8 B4
e ANSI SQL/92 FrvHA# A JOIN F1 ON ekt 745 i 3 ER

HEFZA A JOIN A1 ON, "EATTHE SCHEEMT, BAFE SQL M B, X4 WHERE F-R]H 6L
BN, XHTRERKIER RN, DALEREL .

12.2 EIBINEE

TEANERR B R P ETEESEAT; MTAR, WA LRSS, BNl LhE
BAH <45 LEFT OUTER JOIN ®7x, WA PAfE A LEFT JOIN. AE4hEESED T RER
(T IASFRR id BT IER -



1 apple 1 9.5 - 1 apple 9.5

2 banana 3 6.0 2 banana
3 pear 5 8.8 3 pear 6.0
table1l table2 tablel LEFT QUTER JOIN table2

TE LR EILEZ TS EIE Gd2%T 1. 2. 3) . BT id=2 7 table2 AR TELERT N FH]
B, XT table2 /1K) BOR A1 25 H .

HI T SR TN BT, P REIE A B3 1, DAL I I R A B A0 A £ R R I 6 T (015 R
ISR AR A I A W PR PR L AR TR S, 7 BT A

SELECT d.department id,
.department id,

e
d.department name,
e.first name,

e

.last name
FROM departments d
LEFT JOIN employees e
ON e.department id = d.department id;

ZAEWREERIT (BRMaNE) -

123 department id T} | 123 department id T} | A%¢ department name 11| REC first name T | ABC last name 11

120 Treasury

270 Payroll

230 IT Helpdesk

160 Benefits

250 Retail Sales

140 Control And Credit
170 Manufacturing

180 Canstruction

190 Contracting

200 Operations

FANERZR BIA R P ETEREEE T ST AR, WREA LRSS, BrRATH. GNE
B <% RIGHT OUTER JOIN F7x, ] LA 5 il RIGHT JOIN. k& it

tablel RIGHT JOIN table2

EX/

table2 LEFT JOIN tablel

R, b A R AT DU A ANE R R -

SELECT d.department id,
e.department id,
d.department name,
e.first name,
e.last name
FROM departments d
RIGHT JOIN employees e
ON d.department id = e.department id;



12.3 £INERE

EANERE T I ANEIN LA ANERE, IR A R AA R ETE FIBGEAT . ashERAd o
B FULL OUTER JOIN #&7~, tHa]LAE 5 s FULL JOIN.

EANERPRE RIS GETPANRI id #TE) -

1 apple 1 9.5 - 1 apple 9.5
2 banana 3 6.0 2 banana
3 pear 5 8.8 3 pear 6.0
5 8.8
tablel table2 table1l FULL OUTER JOIN table2

) 1 S5 IR B A L UUEC R Gd 25T 1 A1 3) , X T tablel H id = 2, table2 Hr (1%}
MFEBE (price) A4S, KT table2 H ) id =5, PR tablel HF 7B (name) IR A% .

PAUN B0 IR0RE 3 TR AR IR AT o, ST BOE 195

SELECT d.department id,
e.department id,
d.department name,
e.first name,
e.last name
FROM departments d
FULL JOIN employees e
ON d.department id = e.department id
WHERE e.employee_id IN (176, 177, 178)
OR d.department id IN (110, 120, 130);

NTRARTTE, (] WHERE SR 38 7 KE 4 R

123 department_id ﬂI‘leeparlment_id WI|“B¢depanment_name WI|“B¢ﬁrst_name T3| #eclast name T3

1 80 BOE Sales Jonathon Taylor

2 | a0 BOE Sales Jack Livingston
E Kimberely Grant

4 | 10 110 Accounting Shelley Higgins
5 | 110 110 Accounting William Gietz
ﬁ— 120 Treasury

?— 130 Corporate Tax

HMEERAMEAE TRA R TR, RIS DB T 0 T,

X TANER, 7 EIEE WHERE 2 /F R ON SR 2 B 2257 : ON ZRAF R0 E R 2 1T %K
Pait ATt yE, WHERE 24H0ER 2 R AR AT I3, R DRABEAFRN TRT TS T
BARFREER.



PR R ERIT2 S 0 TRBEAT /e ANER AW, JF HAE ON TRIMHRE T 251

SELECT d.department id,

e.department id,
d.department name,
e.first name,
e.last name

FROM departments d

LEFT JOIN employees e

ON d.department id = e.department id AND e.employee id = 0;

ON THJ4RE T —MAZIENRI T (e.employee_id = 00 , BRI TRAC IR BT A5 .
{2 T B E R EANERE, IR IR IBERT G S, ERAIRI T E PR CRRE A .

123 department_id ﬁ':‘ 123 department_id ﬁ':| ABC department_name ﬁ':| AEC first_name ‘E‘I| ABC last name 11
1 10 Administration
2 | 20 Marketing
El 30 Purchasing
4— 40 Human Resources
5 | 50 Shipping
6 | 60 T
?_ 70 Public Relations
8_ 80 Sales
9 | a0 Executive
10 | 100 Finance

PP FE AW A, fEH] WHERE 58] K= B T -

SELECT d.department id,
e.department id,
d.department name,
e.first name,
e.last name
FROM departments d
LEFT JOIN employees e
ON d.department id = e.department id
WHERE e.employee id = 0;
B 48 BB IR BT A EE , DROA e e 7= A i 45 R 400k WHERE 25 1F (e.employee_id = 0)
I8 5 BATARATT I AL RS -

12.4 XX iEH

YRR TR AT DR AR, AR RS SOERE . A8 OERAT H OS5 CROSS JOIN
Fon, WO R/RFL (Cartesian product)

ARG R RBM Y T AR TS —ANRET AT HERAE, 85 R E0m &
FIATHR I . Bansh—ANRA 100 17, 5 _ANERA 200 17, EATRIA XOERK 2774 100 <200 =
20000 1745 5. X XOEENARERW T GETFHARN d 3HTER)



1 apple 1 9.5 - 1 1 apple 9.5
2 banana 3 6.0 1 3 apple 6.0
3 pear 5 8.8 1 5 apple 8.8
2 1 banana 9.5

tablel table2 table1l CROSS JOIN table2

PAR S s R LBUR R U URIE R -

SELECT v || '"*'" || h || '"=' || v*h
FROM generate series(1l,9) v
CROSS JOIN generate series(1,9) h;

SER NN SN s

?2column? |

1*1=1
1*2=2
1*3=3
1*4=4
1*5=5
1*6=6
1*7=7
1*8=8
T89=9
2*1=2

A SOt AT LU BLR SR S i

SELECT v || '"*" || h || '='" || v*h
FROM generate series(1l,9) v, generate series(1,9) h;

SELECT v || "*'" || h || "='" || v*h
FROM generate series(1,9) v
JOIN generate series(1,9) h ON TRUE;

12.5 BREE

X IERE A, R L AT AT, AT RAE A USING #AX ON 14, fal LIRS AFAIRIA -

o EBFMREEER, B tlcoll=t2.coll;

o PIANRHIHILAIE A FIZEAY, B tl.coll Al t2.coll HIZEALAH A .

HHT employees Al departments &[] department_id Bt AFRFISEAIEAHF], wTLAEH
USING i 5 il SCH (2 73 ¥

SELECT d.department id,
e.department id,



d.department name,

e.first name,
e.last name

FROM employees e
JOIN departments d

USING (department id);

USING 2 BT ESRE R4, ER-ALNTE

WIS USING F-A) sl & 7 AN 2R BT IR b ) 44 [R1 R 8 2 B, T DASE FH B o 7 5200 1 44
#R (NATURAL JOIN) 7R, %140, employees %1 departments F44 2 AN 44 [F2E R 7 B .
department_id A1 manager_id, 15RIETIX 2 AN FEGHATESEER, W LMER B RER:

SELECT d.department id,
d.department name,

e.first name,
e.last name

FROM departments d
NATURAL JOIN employees e;

EHA RN EPoR (BRErNE .

123 department id T1| Aec department name 1 | REC first name 11| ABEC |ast name 1§

1

2
3
o
Bl
5 ]
o]
5 ]
o]

10

90
90
100
100
100
100
100
30
30
30

Executive Meena
Executive Lex

Finance Daniel
Finance John
Finance Ismael
Finance Jose Manuel
Finance Luis
Purchasing Alexander
Purchasing Shelli
Purchasing Sigal

Kochhar
De Haan
Faviet
Chen
Sciarra
Urman
Popp
Khoo
Baida

Tobias

IR [A] 0 53 T 2 DLR S e At/ i ) 8 Ao/t P 2 A T T R 22 L

12.6 BE#E

ER (Self Join) REAHERIRIEATIMIL AR DK, B NEMEA C#fTEZ. B
HEAEA T EIFBA T ARERZ AL, EER AR B T 7 AME S K.

BN, fHTRAHLETE (manager id) & —/NMES, 8T A TERE SR LTRSS

Bt (employee_id) . WIHEEIR 0 T4 UL AN EER R 4, ] DUEE B IERSEI:

SELECT e.first name]||"',
m.first name||"',

FROM employees m

JOIN employees e

ON m.employee id

'||m.last name AS manageer name

e.manager id;

'||le.last name AS employee name,

=



BT &R ZXMH T F—3% (employees) , WAUNTAHRE AR KRG % . B4
IR EPTR CERRETNE) .

AEC employee_name T3 REC manageer_name L

Meena, Kochhar Steven, King

Lex, D'e Haan Steven, King
Mancy, Greenberg MNeena, Kochhar
Daniel, Faviet MNancy, Greenberg
John, Chen Mancy, Greenberg
Ismael, Sciarra MNancy, Greenberg
Jose Manuel, Urman Mancy, Greenberg
Luis, Popp MNancy, Greenberg
Den, Raphaely Steven, King
Alexander, Khoo Den, Raphaely

USRI T EERE 1 LRSS, HRnERAZ A A, W DMEIER BN b jobs . BATFE
EARERER R E:

SELECT d.department name,
e.first_namell', '|'le.last name AS employee name,
j.job _title
FROM departments d
JOIN employees e ON d.department id = e.department id
JOIN jobs j ON j.job id = e.job id;

BWLRWT CBREPAR -

REC department_name T | R8¢ employee name 1§ | RECjob title T3
Executive Steven, King President

Executive Meena, Kochhar Administration Vice President
Executive Lex, O'e Haan Administration Vice President
Finance Mancy, Greenberg Finance Manager

Finance Daniel, Faviet Accountant

Finance John, Chen Accountant

Finance Ismael, Sciarra Accountant

Finance Jose Manuel, Urman Accountant

Finance Luis, Popp Accountant

Purchasing Den, Raphaely Purchasing Manager



%5 13 5 CASE 2Rz

CASE KA MIMEHHE v SQL B AIE 2R AT IF-THEN-ELSE 1248 /b BE T RE, 7 LAR
PEAF 2R BN A 45 5 . PostgreSQL SCREM A i) 46 h ik X {858 CASE RIEAN
R CASE RixR. Bob, NT HES{EAFE, PostgreSQL B4t T A 4E S U CASE %
kR (%D . NULLIF 1 COALEASE.

13.1 {48 CASE FiAR

fd] B CASE A A iEE IR

CASE expression
WHEN valuel THEN resultl
WHEN value2 THEN result2
[...]
[ELSE default result]
END;

RIEA T ERL R T EPR.

expression valuel resultl

value2 result2

default_result

BT 5 RIA (expression) IME, AJEHKIKYES WHEN %132 F 1118 (valuel, value2, ...)
HEATECEE, FRBE—NUUECHIME, SRJGIREINTN. THEN ZIR P45 5% (resultl, result2, ...) ;
WRR AR FICECFIME, R [E ELSE HHIBRIME; WIRE AR € ELSE, iZ[A NULL.

I AL f] . CASE RIA GBI THIANEL I HA OB 7 s

SELECT SUM (CASE department id WHEN 10 THEN 1 ELSE 0 END) AS dept 10 count,
SUM (CASE department id WHEN 20 THEN 1 ELSE 0 END) AS dept 20 count,
SUM (CASE department id WHEN 30 THEN 1 ELSE 0 END) AS dept 30 count
FROM employees;

dept 10 count|dept 20 count|dept 30 count|
————————————— ]
1] 2| 6l

i B R RN S EE R AR A AR EE 28, 5 W &7 AR i, DLR



ST TR 1% PR ] SR 2K R —

SELECT first name,

last name,

CASE department id
WHEN 10 THEN 'Administration'
WHEN 20 THEN 20
WHEN 30 THEN 'Purchasing'

ELSE 'Others' END AS department name

FROM employees;

SQL 4#&¥% [22P02]: ERROR: invalid input syntax for integer: "Others"
Position: 183

i1 5 CASE ik sUAEHEAT THELII ¢, A2 SR (B LR (=), BEWE IR L (2 S AL B
ARRAR BT SN 2R B2 A HEAT AT, I BARE B 21 U YE BB RIS 045 2., s 4 b
RILANMERG T, R 2N K% 3R CASE Rk,

13.2 #ZE CASE FiEX

2 CASE RIEAAIIHELI T

CASE
WHEN conditionl THEN resultl
WHEN condition2 THEN result2

[ELSE default result]
END

RIEAXHTHFERL R LT EIFR.

conditionl

condition2 result2

conditionN resultN

default_result

F BN A 5 WHEN 75 4544 (conditionl, condition2, ...) , FRF|IFE—DEERN
B3, RIS R RS AT N E, IR\ ELSE FRIBRAE; W RILk %A Ta
& ELSE, R[FIZ{H.

R CASE KA AT UIAE WHEN ARG R INARMF, S Mg, ¥, Frf



a7 5. CASE 2RIk sUHRT] LU BRSO 1% 3R CASE Rl BA TR AT I AR B 5 0 F

SELECT SUM (CASE WHEN department_id = 10 THEN 1 ELSE 0 END) AS dept_lO_COunt,
SUM (CASE WHEN department id = 20 THEN 1 ELSE 0 END) AS dept 20 count,
SUM (CASE WHEN department id = 30 THEN 1 ELSE O END) AS dept 30 count

FROM employees;

PR 7= (AR 9 0 7 R 9 FELRs 53 AU 20 D e FP IR =K

SELECT e.first name,

e.last name,

e.salary,

CASE
WHEN e.salary < 5000 THEN 'f&°
WHEN e.salary < 15000 THEN '
ELSE 'f&'

END AS salary level

FROM employees e;

first name |last name |salary |salary level]
——————————— il D
Steven |King |24000.00 | 15 |
Neena | Kochhar 117000.00| & |
Lex |De Haan [17000.00 |1 |
Nancy |Greenberg [12008.00|H |
Daniel |Faviet | 9000.00[H |
John | Chen | 8200.00]|H |
Ismael |Sciarra | 7700.00]|" |
Jose Manuel |Urman | 7800.00]| |
Luis | Popp | 6900.00]| |
Den |Raphaely [11000.00 | |
Alexander |Khoo | 3100.00 & |
Shelli |Baida | 2900.00 & [

W R FH KA T 5000, W2 WHEN FAJFIZEM:, RER?, B 4 WHEN
Fh), WS/NT 15000 ([FAIEF R T2F 50000 , i&[E“H”; FHEE ELSE 4], RE“E.

BESR ik, CASE Fik g 77l LLA T SELECT %1%, thr] L IL7E Hodth SQL 740,
%1 WHERE %141%]. GROUP BY Z3417-f]). ORDER BY HEF 1745, LRI T 5 HK

LR AR, R R MRS O A4 T AT HEFP

SELECT e.first name,

e.last name,

e.salary,

CASE
WHEN e.salary < 5000 THEN '’
WHEN e.salary < 15000 THEN '
ELSE 'f='

END AS salary level

FROM employees e

ORDER BY CASE
WHEN e.salary < 5000 THEN 3

WHEN e.salary < 15000 THEN 2
ELSE 1
END, first name;



first_name [last name |salary |salary level]

Lex |De Haan [17000.00| & |
Neena | Kochhar 117000.00]| & |
Steven |King 124000.00| & |
Adam | Fripp | 8200.00]| |
Alberto |Errazuriz [12000.00 | |
Alexander |Hunold | 9000.00]| " \
Allan | McEwen | 9000.00 " \
Alyssa |Hutton | 8800.00|H |
Amit | Banda | 6200.00]|H |
Bruce |Ernst | 6000.00|" |
Charles | Johnson | 6200.00]| " |
Christopher|Olsen | 8000.00]|" |
Clara |Vishney 110500.00 | |

7
3

13.3 G5B/

Ry
v

K7 UL EFiRER A CASE FixR2Z 4k, PostgreSQL A2 T BN 5 NULL MH%H465
CASE Fix®, (%0 : NULLIF #1 COALEASE.

NULLIF sR3 FEw T
NULLIF (expression 1, expression 2)

NULLIF BB & 2 M8, WRE - NSHETE NS, RIENULL; B, R[5
—/NSHEWIE. B LMER MK CASE RIEXERN:

CASE
WHEN expression 1 = expression 2 THEN NULL
ELSE expression 1

END

PAUR 7R B35 ] 7 NULLIF B ) 808

SELECT NULLIF (1, 1), NULLIF('A', 'B');

nullif|nullif|

—————— |======]
A !

NULLIF B8 20— AN W & 2 7 1 B 4R
SELECT 1 / 0; -- BZT4EHE

SELECT 1 / NULLIF(O , 0);

COALEASE wi #[f) i LI T :
COALESCE (expression 1, expression 2, expression 3, ...)

COALESCE M¥#% 2N 2H, I HiRPIE —MERHNSHUE; R S8 v,



RIENULL {6, EWT BLE AT ) CASE Rk KR AN:

CASE
WHEN expression 1 IS NOT NULL THEN expression 1
WHEN expression 2 IS NOT NULL THEN expression 2
WHEN expression 3 IS NOT NULL THEN expression 3

END
AR 7 A < 3 08 2 R A 2 0:

SELECT e.first name,
e.last name,
e.commission pct,
COALESCE (e.commission pct, 0)
FROM employees e;

first name |last name |commission pct|coalesce|

Steven |King | | 0
Neena | Kochhar | | 0]
Lex | De Haan | I 0]
John |Russell | 0.40] 0.40]
Karen | Partners | 0.30] 0.30]
Alberto |Errazuriz | 0.30] 0.30]
Gerald |Cambrault | 0.30] 0.30]
Eleni | Zlotkey | 0.20] 0.20]

Peter | Tucker | 0.30] 0.30]



514 0 R
B (function) J&—S8T0E SUAFIARHIREER, W DL N BEAT TH AL B, et — A
S5 9H. PostgreSQL BREH LA AW : FREREL (scalar function) FISEEHH (aggregation
function) . i BREET XTI AFBSIR BRI EE SR, RA R  — A N — AN
B EH WL BTH AN T I LR AR

AR EEAN PostgreSQL FRALIbRE R E. N 7T, ATLUEH W RSk E) A LA
NI BeERAL TR H A B A L R SRR e iR AL R T T DA XSS RSN B
PRE 2 A1, PostgreSQL tH 3 Hr)%E H & k%L (UDF) .

14.1 BF R

B R BOE A5 T T HUTSORIZEE, S ARV L8 R R R
14.1.1 EREEF
PostgreSQL 3 LA R 5 ARIE H 4%

BEA iR il S

+ bk 2+3 5
GREA 2-3 -1

* ik 2%3 6

/ bR 5/2 2

% Bk CGRAD 5% 4 1

A K il R, A e300 2073.0 8

I/ FITIR I/ 25.0 5

I/ LR I/ 27.0 3

! Ffi-afe 51 120

! Mrafe (HiEIEHER) s 120

@ FIPOKIE] @-5.0 5

& fefr 91 & 15 11

| AL 3213 35

# o S5k 17#5 20




- Wit -1 2

<< i i 1 <<4 16
>> YA 8§>>2 2

Hrp, #ADs S AN BT IUA R, F8 N A TR 2 1 NIKTT, 48 NAZAR
TEREL 2 (1 N 27

14.1.2 #EXHE
abs(X) B HH T4 x f4ast . it

SELECT abs (-17.4);
| abs |

14.1.3 EREER

ceil(dp)/ceiling(dp) & EUH Tt 5 KT 8& T dp /N8, floor(dp) ek BUH Tt 5N T8
ST dp ORI round(dp) BRI 4 TN AHE%:  trunc(dp) B B U

SELECT ceil (-42.8), floor(-42.8), round(12.45), trunc(12.8);
| ceil | floor | round | trunc |

4k, round(dp, s)EEEY 4 FLAE] s A7/NEL  trunc(dp, s) e BT s A7 /N,

14.1.4 fHEHFAH

power(a, b)BEZLTHE a (1) b X775 sqrt(dp) skt 5 dp BF°F 54 chrt(dp) ef 205 dp 1957
.

SELECT power (2, 3), sgrt(4), cbrt(27);

| power | sqgrt | cbrt |

mmmmeee === == |
\ 8 | 2 | 3.0000000000000004 |

14.1.5 ¥ S

exp(dp) B KT 5 DL AR B e AJEMITESEL In(dp) RSt 5 LLE AR5 e NJERBUNIRT %L,
log(dp)/log10(dp) & Eit 5 LA 10 AJERIXTEL, log(b, x) KAt 5 LA b AR IR L.

SELECT exp(1.0), 1n(2.718281828459045), log(100), log(2.0, 16.0);
| exp | 1In | log | log |
o e e |=mmmm e e e o= |====m= |
| 2.718281828459045 | 0.9999999999999999 | 2 | 4 |




14.1.6 BEHEHMEE
div(y, X)ER BT y BR LA x 5, mod(y, X) R y BRLL x 4%

SELECT div(9,4), mod(9,4);
| div | mod |

14.1.7 NESHE
degrees(dp) sk T K9 EE#6 ~ F1E, radians(dp) 8 E50H T4 M FE 8690 .

SELECT degrees(1.57), radians(90.0);
| degrees | radians |

| == mmmm oo | === mmmmmmm oo \

| 89.95437383553924 | 1.57079632679489606
1418 B2 m

Pi() B H R TR A1 8 B R

SELECT pi () ;

| 3.141592653589793 |

14.1.9 fFSR#
sign(dp) B BRI ZHINIE 15, ATREMIZEAUN-1. 0. +1s

SELECT sign(-8.4);

14.1.10 & RN
PostgreSQL 24t 1 FH -1 [al—AMREHLEL 1 B %L random ().

SELECT random() ;

\ random |

| 0.07772749848663807 |
random()iR [A] — AN KF25TF 0 /T L IIBEHLEL,  ZRAL N R0RE FE 7 05 50
setseed (dp) & £ T LL A J& — G471 random () BB B M T4, Vi -1.0<=dp<= 1.0,

SELECT setseed(0) ;
SELECT random() ;

\ random |

| 0.8401877167634666



HFEF AR LS 2R BENLEL T EIAR .

14.2 FFFERE

AN
Vi

14.2.1 FIFHRERE

concat(str, ...)RREH TEREFAF A, JHHZIEH A NULL 240 concat_ws(sep, str, ...)
BRI E S 9 78 7 BR AT sep IERE TR HR .
SELECT concat (2, NULL, 22), concat ws(' and ', 2, NULL, 22);

| concat | concat ws |

|—==————- [—==——m— == |
\ 222 | 2 and 22 |

PANRAT (D e DU & 7578, (Hi2 NULL 50K 2% 8] NULL .

SELECT 'Post'||'greSQL', 'Post'||NULL]| |'greSQL';
| ?column? | ?2column? |
e e Eaaeaases |
| PostgreSQL | (null) |

14.2.2 FHF5Y%HE

ascii(string) 58 B0 1] 55— AN FAF ) ASCIH i, %FF UTF8 & [H] Unicode s %o T Hifth 22 745
i, SHELIZ—A ASCIl F1F.

SELECT ascii('x"'"):;

| ascii |

| 120 |

chr(int) e& $0R [0 gm D3t B i 757 6T UTF8, Z%de 2 fU/2 Unicode f; X 1 HAth % 745
Galith, SHCLAT N —A ASCI F1Fe ZEA RV R 0 (BFHE) , FR text BRI REAEif
ol i

SELECT chr (120) ;

| chr |

14.2.3 FHEKE

bit_length(string) i £ F T 11 5 FF B & 1 LLRFEG  length(string). char_length(string) .
character_length(string) B E0rH 5 7257 #4577 40:  octet_length(string) ek & iH 5 745 A
L

SELECT bit length('jose'), length('jose'), octet length('jose');
| bit length | length | octet length |



14.2.4 KINEF#Hk
lower(string) B ECE 775 8o /NS, upper(string) BR B0 7 77 R # o KRR,
initcap(string) B HCK AN A B EBER S, HAb R NE

SELECT lower ('TOM'), upper('tom'), initcap('hi THOMAS') ;
| lower | upper | initcap |
Jmmmees e e |
| tom | TOM | Hi Thomas |

1425 FHEEHXER R

substring(string [FROM] [for]) % i H T-HE BN B FROM JFAEH] for 75515, A E M
1 JFhit5 . substr(string, FROM [, count]) i1 AR .

SELECT substring('Thomas' FROM 2 for 3), substr('Thomas',2, 3);
| substring | substr |

left(str, n)pR¥CR Al A7 /L T/ n AT W1 n 9L IR BIER T B AN T4 L MG
I 745 o

right(str, n)e&$0R [ 255 B AT 11 n AN 1R n 58 SR [BIER T 22 n A4 2 A
AT

SELECT left('abcde', 2), right('abcde', 2);
| left | right |

substring(string FROM pattern) et £ 42 HU ULEL POSIX 12 IA A A+ H

substring(string FROM pattern for escape) s £ 32 X VL AL SQL 1FE Rk 15

SELECT substring('Thomas' FROM '...$'), substring('Thomas' FROM '%#"o a#" '
for "#');
| substring | substring |

regexp_match(string, pattern [, flags]) e& ZUR [F1 VLA POSIX 1E N ZRIE R —AF .

SELECT regexp match ('foobarbequebaz', ' (bar) (beque)');
| regexp match]|

| {bar,beque} |

regexp_matches(string, pattern [, flags]) 58 ${iR [0l CEC POSIX IEMFIERIFTH 5, 45

Rt

SELECT regexp matches ('foobarbequebaz', 'ba.', 'g');
| regexp matches |



position(substring in string)i& [Al-¥ & (AL E ;s strpos(string, substring)e& £ iI/E AR, 1H
ST S HUN T -

SELECT position('om' in 'Thomas'), strpos('Thomas', 'om');
| position | strpos |

starts_with(string, prefix) e - KT string & 75 LA prefix JF3k, 40 F2 Wz (5] true; 75 003 (5]
false.

SELECT starts with('alphabet', 'alph');
|starts with|

replace(string, FROM, to) if 0% 77 5 string ) FROM T H Z#A to FH;
regexp_replace(string, pattern, replacement [, flags]) s £ 7= #F £ string H1ILAC POSIX IFE R IA =
pattern f)-- 5 & 4ty replacement.

SELECT replace ('abcdefabcdef', 'cd', 'XX"), regexp replace ('Thomas',
'.[mN]a.', 'M');

| replace | regexp replace |

|===mmmmm e | ====mmmmmmm oo |

| abXXefabXXef | ThM |

translate(string , FROM , to) i %l 744 5 string H L IAE FROM H () 255 £ B 4 to THAH
RiAL B T4 N FROM K KT to, £ to H A 0 AR 7 4K i I

SELECT translate('12345', '143', 'ax');
| translate |

overlay(string placing substring FROM [for])s& %0 f# F substring % 55 # 7 string H M
FROM JHRI for 547,

SELECT overlay('Txxxxas' placing 'hom' FROM 2 for 4);
| overlay |

|  Thomas |

14.2.6 B 5ERE

trim([leading | trailing | both] [characters] FROM string) B& ¥\ 745 £ Tk (leading) <
g (trailing) B Wi (both) MHBRHIFE & F4F characters CERIARNZSHE) 2RI ST 55
trim([leading | trailing | both] [FROM] string [, characters]) &8 ¥ 14 F AH 5]

SELECT trim(both 'xyz' FROM 'yxTomxx') ;
| btrim |

btrim(string [, characters])sR#HI/EH 5 LI trim BRELH) both ZEIAH[E; Itrim(string [,
characters])5 [ trim e84 (1) leading #ETiAH[F]; rtrim(string [, characters]) & £ T trim B&%41H)



trailing 1L TAH A .

SELECT btrim('yxTomxx', 'xyz'), ltrim('yxTomxx', 'xyz'), rtrim('yxTomxx',
'xyz');

| btrim | ltrim | rtrim |

| Tom | Tomxx | yxTom |

Ipad(string, length [, fill )e&#07E string Z2MUEEH fill s 5-5F GRS #EATIES, H3
KEEA length. 405 string KK T length, AT (AT 24 FE length.

rpad(string, length [, fill )& £ 7E string AL fill A7 (BRASKS BHATIHTS, HE
KB length. W12 string 2 KT length, M A5 & W7 21K i length.

repeat(string, number) iR £ FAFH string S N K.

SELECT lpad('hi', 5, 'xy'), rpad('hi', 5, 'xy'), repeat('Pg', 4);

| 1lpad | zrpad | repeat |

|e=mmms |e=mmms |emmmmm=acs !
| xyxhi | hixyx | PgPgPgPg |

14.2.7 FRHEEAK
format(formatstr , formatarg) FH T- X Z4F His fk, ZRELT C 1G5 Y sprintf K%L

SELECT format ('Hello %s, %1$s', 'World');
| format |

| Hello World, World |

75T format BT AL S HOT LS5 1 )7 LY,

14.2.8 MD5 1{&
md5(string) ek 5 FH 3R 8] -+ 7N g % 2K MD5 18

SELECT md5 ('abc') ;

| 900150983cd24fb0d6963£7d28el7£72 |

14.2.9 FHFHEH{FD

regexp_split_to_table(string, pattern[, flags]) s ¥UH T 47> 745 &, i F POSIX IEMIZR L 5
YERRRRT. BRE IR 2R text 2GS

SELECT regexp_split_to_table('hello world', '\s+');

| regexp split to table |

\ hello |

\ world |

split_part(string, delimiter, field)si % £/ delimiter #%7> 7778, FFREIFEET (N 1 JF4H
O .


https://www.postgresql.org/docs/current/functions-string.html#FUNCTIONS-STRING-FORMAT

SELECT split part ('abc~@~def~@~ghi', '~@~', 2);
| split part |

14.2.10 FHFEREE
reverse(str) iR HUH T4 155 o I

SELECT reverse (' FHEERK") ;

| reverse |

| KkEHEE
ELESSITL G =2 PR

14.3 HHART(E]) K2

PostgreSQL #24t 1 AT H AT [i)ia H A AR IS 54T

BHEA il &R
+ date ‘2001-09-28’ + integer ‘7’ date 2001-10-05"
+ date 2001-09-28’ + interval ‘1 hour’ timestamp 2001-09-28 01:00:00°
+ date ‘2001-09-28’ + time ‘03:00’ timestamp 2001-09-28 03:00:00°
+ interval ‘1 day’+ interval ‘1 hour’ interval ‘1 day 01:00:00°
+ timestamp 2001-09-28 01:00° + interval ‘23 hours’ timestamp 2001-09-29 00:00:00°
+ time ‘01:00” + interval ‘3 hours’ time ‘04:00:00°

- - interval ‘23 hours’

interval ‘-23:00:00’

- date 2001-10-01" - date 2001-09-28°

integer ‘3’ (days)

- date ‘2001-10-01" - integer ‘7’

date 2001-09-24°

- date 2001-09-28” - interval ‘1 hour’

timestamp 2001-09-27 23:00:00°

- time ‘05:00’ - time ‘03:00’

interval ‘02:00:00’

- time ‘05:00’ - interval ‘2 hours’

time ‘03:00:00°

- timestamp 2001-09-28 23:00’ - interval 23 hours’

timestamp 2001-09-28 00:00:00°

- interval ‘1 day’ - interval ‘1 hour’

interval ‘1 day -01:00:00’

- timestamp 2001-09-29 03:00’ - timestamp ‘2001-09-27 12:00°

interval ‘1 day 15:00:00’



https://www.postgresql.org/docs/current/functions-string.html

* 900 * interval ‘1 second’ interval ‘00:15:00”

* 21 * interval ‘1 day’ interval ‘21 days’
* double precision ‘3.5’ * interval ‘1 hour’ interval ‘03:30:00°
/ interval ‘1 hour’/ double precision ‘1.5’ interval ‘00:40:00’

PostgreSQL i He it 1 K& - H HARTH 1) £5cd A 34 11 R 4

14.3.1 &R E)E)fE

age(timestamp, timestamp) &% T 15 AN (8] 55 2 (R TR B, age(timestamp) BB %H T
TR T H I8 R 12 2 B R 252 8] P TRT B -

SELECT age (timestamp '2020-12-31', timestamp '2020-01-01'), age (timestamp
'2020-01-01") ;

11 mons 30 days|2 mons 2 days]|

2020 412 H 31 H# 2020 401 H 01 H WA 11 MHZFE 30 K; 4K (2020 4F 03 H 03
H) FEE 2020 FE 01 H oL HES S T 2 MAE 2 K.

14.3.2 FRENESEIFHIER

date_part(text, timestamp) £/l extract(field FROM timestamp) & % T3 B H 3 1] o () 52
— 8BSy, BIAEG . 4. /NI4E, date_part(text, interval)#1 extract(field FROM interval) &6 %1
FH T 3R EST 8] 5] B A ) 2 — B 20 o
SELECT date part('year', timestamp '2020-03-03 20:38:40"'), extract (year FROM
timestamp '2020-03-03 20:38:40"'"),
date part ('month', interval 'l years 5 months'), extract (month FROM
interval 'l years 5 months');

date part|date part|date part|date part|
————————— e B e ]

2020 2020 5 5
TR Bl B bR A DUE H . extract BRECSERR B R A T date_part %, R ESEOT
A . IX A BB REE R B AL

e century, tthed;

o day, X7 timestamp, R[EH G JLR: X T interval, 3R [BIREL:

e decade, FMrERLA 105

o dow, EHK (0 FEMN 6) ;

o doy, —HFEHHIEEJLR, (1-365/366) ;

e epoch, X+ timestamp WITH time zone, i& [1] 1970-01-01 00:00:00 UTC FIJ1Z i [&] #0455
%FF date A1 timestamp, 3% [FASHFA] Y 1970-01-01 00:00:00 Fi%A 8] ARV ¥ %+ T
interval, & [A] DALFDEL R 7= B Z I (8] (7] 5

e hour, /P (1-23) ;

e isodow, 1SO 8601 tnifErHHIEI— (1) FIEMK () ;




e isoyear, 1SO 8601 Frifk & X H BARTIE AR - BHEMEE L H 4 HIWEW—IF5, 2017
01 H 01 HJE T 2016 4F;

e microseconds, b, A& FPAINEEPLE N T3 LL 1000000

e millennium, T4£;

o milliseconds, =Fp, E&FF/NEADTE A 17T LL 1000;

e minute, 738, (0-59) ;

e month, H;

e quarter, ZfE, (1-4) ;

o second, ¥, W/,

e timezone, UTC IF[X, FALARD,

e timezone_hour, UTC B [X H 1) /N8 45

e timezone_minute, UTC B [X /1 ) 535438435

o week, I1SO 8601 At HIEIMIL, BN — B IAPYFTE R — A TT46:

o year, F.

14.3.3 #il#r H #A/eT (8]

date_trunc(field, source [, time_zone 1) B8 % H T4 timestamp. timestamp WITH time zone.
date. time BLF interval £ BT 25 & MMGFE

SELECT date trunc('year',K timestamp '2020-03-03 20:38:40'),
date trunc('day', timestamptz '2020-03-03 20:38:40+00"',
'Asia/Shanghai'),
date trunc('hour', interval '2 days 3 hours 40 minutes');
date trunc |date trunc |date trunc |

——————————————————— R ]
2020-01-01 00:00:00]12020-03-04 00:00:00[2 days 03:00:00|

date_trunc PR #5545 DA kRS B -

e microseconds
e milliseconds
e second

e minute

e hour

o day

o week

e month

e quarter

e year

e (decade

e century

e millennium

14.3.4 )3 H HA/BT 8]

make_date(year int, month int, day int) e& % FH T 61—~ H -



SELECT make date (2020, 03, 15);
make date |
2020-03-15]|

make_interval(years int DEFAULT 0, months int DEFAULT 0, weeks int DEFAULT 0,
days int DEFAULT 0, hours int DEFAULT 0, mins int DEFAULT 0, secs double precision
DEFAULT 0.0)s st @ . H 055 S — AN )R]k

SELECT make interval (days => 1, hours => 5);
make interval |
1 day 05:00:00]
make_time(hour int, min int, sec double precision) B8 ¥l it Hig & /N 2B FIED BB — A
IS 18] o
SELECT make time (1, 2, 30.5);
make time|
01:02:30.5]
make_timestamp(year int, month int, day int, hour int, min int, sec double precision) & %iH
eSS Ay By B 0 BalE— A aE.
SELECT make timestamp (2020, 3, 15, 8, 20, 23.5);
make timestamp |
2020-03-15 08:20:23.5]

make_timestamptz(year int, month int, day int, hour int, min int, sec double precision,
[ timezone text )BRECEL AR EF. A Hy W 0. PO R TR . Wi 4
TERS X, AT X .

SELECT make timestamptz (2020, 3, 15, 8, 20, 23.5);
make timestamptz |

2020-03-15 08:20:23.5+08|
to_timestamp(double precision) i Unix B )& ( B M 1970-01-01 00:00:00+00 LIk (15
B ik PostgreSQL i BBk EHE «

SELECT to_ timestamp (1583152349);

to timestamp |

2020-03-02 20:32:29+08 |

14.3.5 3REXZR Zh18]

PostgreSQL 24t 1 K& T 3R HUR St 4 i H AT [H] (%) 5% 34, 9 40 current_date. current_time.
current_timestamp. clock_timestamp(). localtimestamp. now(). statement_timestamp()3§; [FRJ it
SCHRAEIR TE AJHRAT ) pg_sleep( 55 BR#, BATRTLAT] DAZ2% 105 i,


https://tonydong.blog.csdn.net/article/details/102581249

14.3.6 FIX#%i%
AT TIME ZONE iz5H.45H T ¥ timestamp without time zone. timestamp WITH time zone DA 5
time WITH time zone %4t A48 i I X ¥ i [A] o

SELECT TIMESTAMP '2020-03-03 20:38:40' AT TIME ZONE 'Asia/Shanghai',
TIMESTAMP WITH TIME ZONE '2020-03-03 20:38:40-05:00"'" AT TIME ZONE
'Asia/Shanghai’,
TIME WITH TIME ZONE '20:38:40-05:00' AT TIME ZONE 'Asia/Shanghai';
timezone | timezone | timezone |

—————————————————————— e
2020-03-03 20:38:40+08(2020-03-04 09:38:40[09:38:40+08 |

timezone(zone, timestamp) B8 £ 4T SQL #rifEHH 1] timestamp AT TIME ZONE zone.

[T38A — 5 F HIR [ ek AL, mTAZ %y )y .

14.4 FERVEEHRE

RIVY B0 R RS T Bt A — R A e i 0 7 — P2 AR

14.4.1 CAST &#
CAST (expr AS data_type )R H 1K expr #5424 data_type (4 257 ; PostgreSQL JS 7%
WIsHAF G W LSEIA R DhRE . il -

SELECT CAST ('1l5' AS INTEGER), '2020-03-15'::DATE;
int4|date |

moee(|emesmmeaas |
15/2020-03-15]

WSRO TV TR e R, K IR R R
SELECT CAST ('Al5' AS INTEGER):;
SOL £5i% [22P02]: HHiR: KAHIZEH integer HANiIBIE: "Al5"
ArE: 14
14.4.2 to_date R
to_date(string, format) & £ T4 F 77 & string 08 format #% 20308 H #1253,

SELECT to_date('2020/03/15','YYYY/MM/DD');
to date |

2020-03-15]|

Horb, YYYY RORIUALEEE; MMARE AL ;. DD AR B H . T8 2 1% ik
W] BAZ 25 )

14.4.3 to_timestamp &

to_timestamp(string, format) &% H T4 455 string %M format #4%#7y timestamp


https://www.postgresql.org/docs/current/functions-datetime.html
https://www.postgresql.org/docs/current/functions-formatting.html#FUNCTIONS-FORMATTING-DATETIME-TABLE

WITH time zone 257,

SELECT to_timestamp ('2020-03-15 19:08:00.678"', 'YYYY-MM-DD HH24:MI:SS.MS');
to timestamp |

2020-03-15 19:08:00.678+08|

Hdr, HH24 F£oR 24 /NI /NS M1 RIR 81 SS RonfbE;, MS RnZRH.

14.4.4 to_char R#

to_char(expre, format) &% H T timestamp. interval. integer. double precision 53 numeric
RAME S T8 e A% R e
SELECT to char (current timestamp, 'HH24:MI:SS'),
to char(interval '5h 12m 30s', 'HH12:MI:SS'),
to char(-125.8, '999D99');

to char |to char |to char|

———————— R i
21:30:22|05:12:30(-125.80|

b, % 9 BRI AL D ARERMUR.. R B A AR AT BAZ25 1 )

14.4.5 to_number &
to_number(string, format) e8 2 T 15747 8 Fe i A 80T .

SELECT to number ('¥125.8', 'L999D9');
to number |

Horp, TR d i L RS A A5

14.4.6 BRI\ AL

Br 7R AU SRR R 0 s BB BT 22 A1, AR Z I PostgreSQL = H AT it 22 (1
Aete. .

SELECT 1+'2', 'todo: '||current timestamp;
?column? | ?column? |

———————— o e e
3]todo:2020-03-09 21:49:49.370621+08 |


https://www.postgresql.org/docs/current/functions-formatting.html#FUNCTIONS-FORMATTING-NUMERIC-TABLE

%15 FE A

T (Subquery) AR EEH AR SELECT. INSERT. UPDATE PLJ2 DELETE &%) ()

A HIE]

TERIMENS ZREEENAE UL RN T NZA KB R IR 8 8 1 pE 8 . 1

an, FAVEERITEMRLL R TR A FOC T A #, AT DGR T A S

SELECT e.first name, e.last name, e.salary

FROM employees e

WHERE salary > (SELECT avg(salary) FROM employees) ;
first name |last name |salary |

Steven |King [24000.00]
Neena | Kochhar |17000.00]|
Lex |De Haan [17000.00]

Hrp, WHERE TAJH ] 7 — A7 &), HT 5% A% . PostgreSQL fE#IT LA L A)

I, SeAT T EWR B A H R E R AR S E A .

TEMBALLT 35 o, WAV ER, B8 TERNE SR8 E . B T WHERE

Fa)Z A, HAbFa) s a] DS &0, #1i0 SELECT %1%, FROM FH)%5,

15.1 JR&EFR

FROM &) FF )P W g AR NIRA- 3R (Derived table) , iEv:0T:

SELECT columnl, column2,
FROM (subquery) AS table alias;

HAp AW T 7 AR 3 table_alias. AR iEA) FHTIREUCEEASE0 T T4 68 H -

SELECT d.department name,
ds.sum salary
FROM departments d
JOIN (SELECT department id,
SUM(salary) AS sum_salary
FROM employees
group by department_id) ds
ON (d.department id = ds.department id);
department name |sum salary|

Administration | 4400.00]|
Marketing | 19000.00]
Purchasing | 24900.00|

b, FAEWR R T S AETI A # AT AR5 A departments KRBT A



15.2 IN ¥4{EFF

1SR WHERE 7 &R [0 2 MOk, AT LAMEA] IN BRAERT AT 26 AR g -

SELECT d.department id,
d.department name

FROM departments d
WHERE d.department id in (SELECT department id FROM employees WHERE

hire date >= date '2008-01-01");
department id|department name |

————————————— [———mm
50| Shipping |
80| Sales \

LA bR el 7 A7 AE 2008 4F 01 H 01 H BUR AR B THIERT] o an R A8 2R n] 6 &% H 2
HENIAR 53 THIFRTT, TR NOT IN 484E 5

BR 1IN Z4b, A S A AT SR P AR AR -

15.3 ALL ¥#ETF

ALL #AE77 5 EUE 5T A, TLOR —MES T E IR [l 51 R 24T AL

SELECT first name, last name, salary

FROM employees
WHERE salary > all (SELECT salary FROM employees WHERE department id = 80);

first name|last name|salary |

Steven |King |24000.00|
Neena |Kochhar [17000.00]
Lex | De Haan |17000.00]|

PAFiEAIR A T Hie4sEEERT] (department_id =80) B B &N 52 L.

HAt L BOE AT AT BL S ALL 347404, Bl salary < ALL 2o A #r LUEH B &8 02 L
HAG A B3 1

15.4 ANY 3{ETH

ANY BAERPAT ALL BAERF 8 72l L, FORRCRANA

SELECT first name, last name, salary
FROM employees
WHERE salary > any (SELECT salary FROM employees WHERE department id = 80);
first name |last name |salary |
——————————— e EEEEEE
Steven |King 124000.00 |



Neena | Kochhar |17000.00]|
Lex | De Haan [|17000.00|
Alexander | Hunold | 9000.00|

DL EiEA)IR [ T H #ELASEE 1T (department_id = 80) 4R & T i &2 T
ANY 0 A] DU F At L BOE AT — A, il in= ANY SEFR_EAD IN B94EFH AR .

4N, SOME 1 ANY 2 [ Yidl

15.5 kEXF&E 1)

CA_E R 7= B (1 B T AARSLIE AT, OB A S BN & 15 2 . 30 53
—RTEW, =g AN ERT RIS, BSR4 R0, Bhou R T &

LA R LA kT B T4 A B 5 T

SELECT first name, last name, salary
FROM employees o

WHERE o.salary > (SELECT avg(salary) FROM employees i WHERE i.department id
= o.department id);

TATTAER], FERPEA 7 AR 7B (o.department_id) o xf TAMEE I &4
AT, BT T EWIR B A E R TR A B, SRR AR 4 A A AT I .

[ oRIE T A g%t FAM B W (A — AT B 208 47—k CBURBEWT B0 LA TARAL) |, TR
KT WA ERIZITH R SHIT—K.

LAURIERIFE SELECT IR HIRHE 720, IR MRS TRUE T 3, MLESCR — Nl
GEIGTE

SELECT d.department name,
(SELECT SUM (salary)
FROM employees e
WHERE e.department id = d.department id) AS sum salary
FROM departments d
ORDER BY d.department name;

15.6 #&[ETEif

— Ok, T R BE S AN R B TS RERE T R — 2 4 rh H A 3R b i) 5B il -

-—- Error case
SELECT d.department name,
t.avg salary
FROM departments d
JOIN (SELECT avg(e.salary) AS avg salary
FROM employees e



WHERE e.department id = d.department id) t;
SQL Error [42601]: ERROR: syntax error at end of input
Position: 209
PLEEAIZE JOIN 5| F 7 20 departments RH 7B, 7oA TiBEEER. ik, BAITFH
BEAE MR T A (LATERAL subquery) o @30 LATERAL SC#, T Ay a LL5| F Z: (]
RPHIF:

SELECT d.department name,
t.sum salary
FROM departments d
CROSS JOIN LATERAL (SELECT sum(e.salary) AS sum salary
FROM employees e
WHERE e.department id = d.department id) t;

LB vE A FIRRIR B 7 AN AR T A4 AR AR H 3 o

15.7 EXISTS e

EXISTS #/ERF H THE T2 45 5 A AE AR o R 8 R B E T 455, EXISTS 3% [1] True;
A, & False.

SELECT d.department id,
d.department name
FROM departments d
WHERE exists (SELECT 1 FROM employees WHERE department id = d.department id
and hire date >= date '2008-01-01");
PA_ER B3R [n] 7 A74E 2008 4F 01 A 01 H LU ABRZ THIERT], 5 B30 IN BRAERF <4
GEIGIR

NOT EXISTS #AERFPAT A I HIHEEVE, Bl FERAIREMEAIZE R, NOT EXISTS iR[A] True;
E), iR IAl False.

[NOT] IN P EE/MERGET (=) FERMERYIZE, [NOT]EXISTS HiGEF i
5 BRI T BRSSP EE NULL, NOT EXISTS 4554 True; {H/Z, NOT IN 45
Jo4 False, 9 NOT (X = NULL) f45 %8 NULL. #i4n:

SELECT d.department id,
d.department name
FROM departments d
WHERE not exists (SELECT 1 FROM employees WHERE department id =
d.department id);

PLETERI BB R TAIERT, Z5506RI 1 16 ZFid. WERAEA NOT IN BRAEFT:

SELECT d.department id,
d.department name
FROM departments d
WHERE d.department id not in (SELECT department id FROM employees) ;

BWERAR UL S5 R, PUOSAH — A G TAE TAEMTERT], BT &l Es R 5 NULL:



SELECT first name, last name, department id
FROM employees

WHERE department id is null;

first name|last name|department id|

Kimberely |Grant | |



%16 = EHIEH
B R (table) AR Bah 2 AT Crow) ZHHIsES. Bk, PostgreSQL [FIFESE 4k
ST ESERE, BFEIFE (UNION) | 384 (INTERSECT) MiZ4 (EXCEPT) :

o UNION #AERFH TR AN B M 25 R G R — A5 A, IR Bl HIAE 3 — AN A ) B R
TE2 AN B A

o INTERSECT #AERFH TR [EIBASEE )45 Frh Lm0 5y, B FIBS H AR 3 — A A0 45
TR A A 25 S R

o EXCEPT ¥ERFH TR [l BLAE S — D E g b, (HORTESS /N2 45 b il .

R=AMRAERFIIE 0T B s -

1 1 1
1 1 1
1 1
1
3 3
t1 UNION t2 t1 INTERSECT t2 t1 EXCEPT t2
L [T T T ] T

ELRIERER S HIBE P R4 R A M FEBERK S, DU NS 2 510G e 5%
HeA o

16.1 UNION

UNION #AERF TR B EAR G IF 45 REE, R [ I BUE S — &l sl Bl
B A AW PR

SELECT columnl, column?2
FROM tablel
UNION [DISTINCT | ALL]
SELECT coll, col2
FROM table2;

Hrr, DISTINCT Znb At a I REMNITELEE, ALL RnREBEREFHEE LT W
g, BRi\N DISTINCT. #iltn:

SELECT * FROM (values(1l), (2)) tl(n)
union

SELECT * FROM (values (1), (3)) t2(n);
n|

=

1]



2|
31

SELECT * FROM (values(1l), (2)) tl(n)
union all

SELECT * FROM (values(l), (3)) t2(n);
n|

=

1]

2|

1]

31

FAMEWERPRE DT 1L, BFoAERESRPRE T EZNHCE 1.

16.2 INTERSECT

INTERSECT #AE A5 I T3k [0l o5 A At 25 P 3K R0y, BRI S ELAE SR — S A 4h SR
F oA EWER PR

SELECT columnl, column2
FROM tablel
INTERSECT [DISTINCT | ALL]
SELECT coll, col2
FROM table2;

Hrr, DISTINCT Rnf& I a s RENIT L HE; ALL RonfRESERETHELCR; W
Rk, BRi\N DISTINCT. #iltn:

SELECT * FROM (values(l), (2)) tl(n)
intersect

SELECT * FROM (values(l), (3)) t2(n);
n|

=

1|

SELECT * FROM (values(1l), (1), (2)) tl1(n)
intersect all

SELECT * FROM (values(1l), (3)) t2(n);

n|

=

1|

SELECT * FROM (values (1), (1), (2)) tl(n)
intersect all

SELECT * FROM (values(1l), (1), (3)) t2(n);
n|

=

1]

1]

FoAEMERP G DT L B EAEWEREN T ALL 3T, 48R HAA—A 1
FBEAERERPAERA 1.



16.3 EXCEPT

EXCEPT #AEAFH TR o] UL S — DA as R, (EAES AN Bl g R b K

SELECT columnl, column?2
FROM tablel
EXCEPT [DISTINCT | ALL]
SELECT coll, col2
FROM table2;

Hrr, DISTINCT Rpf & a s REMNITLE,; ALL RnREEREFHEEICTE; W
Hang, BRi\N DISTINCT. #iltn:

SELECT * FROM (values(1l), (1), (2)) tl(n)
EXCEPT

SELECT * FROM (values(1l), (3)) t2(n);

n|

=

2|

SELECT * FROM (values(1l), (1), (2)) tl(n)
EXCEPT ALL

SELECT * FROM (values(l), (3)) t2(n);

n|

=

1]

2|

B ANERERPEART L BoAERSERDRE T M L

16.4 SHESHIF

X H AR, SRR RN ERET LIS 4 GROUP BY, A EATHE X%
H BT s AR AR R 4 A5 Rk AT 7 A, F EAEANE B — > SELECT i54):

SELECT n, count(*) FROM (
SELECT * FROM (values(1l), (2)) tl1(n)
UNION ALL
SELECT * FROM (values(1l), (3)) t2(n)) t
GROUP BY n;

n|count|
—|=-==- !
1 2|
2 1]
31 1]

AR B GBI BEEIEATHE P, 2 ORDER BY THIE{ERG: HEHEMTIE
— R ANRE LR A

SELECT * FROM (values (1), (2)) tl(n)
ORDER BY n



UNION ALL

SELECT * FROM (values(l), (3)) t2(n);

SQL Error [42601]: ERROR: syntax error at or near "union"
Position: 50

SELECT * FROM (values(l), (2)) tl(n)
UNION ALL

SELECT * FROM (values(l), (3)) t2(n)
ORDER BY n;

n|

=

1|

1|

2|

31

16.5 & HIEMER

PostgreSQL SZHF A ] 2 MRS HRAERT,  BLi JAIH 2ZE B eIt ek

SELECT columnl, column?2
FROM tablel
UNION [DISTINCT | ALL]
SELECT coll, col2
FROM table2
INTERSECT [DISTINCT | ALL]
SELECT cl, c2
FROM table3;

ZAEE BRI DU RAT Y -

o A AR A B ERF L IR A B 45 U 40T 5
e INTERSECT Hflt 4=+ UNION F1 EXCEPT;
o TR S A LIME A A E AT I

PLUR 7~ B8 H T 4 UNION #AERF, Hodr—Ahn T ALL &0

SELECT * FROM (values (1)) tl1(n)

UNION ALL
SELECT * FROM (values (1)) t2(n)
UNION

SELECT * FROM (values(l)) t3(n);
n|
ol
1]

R ANGERRAA M 1, OVEJE R UNION 2Bk 1 8 R I HE -
LR B T A AN SR B AR 4 -

SELECT * FROM (values(l)) tl(n)
UNION ALL
SELECT * FROM (values (1)) t2(n)



INTERSECT
SELECT * FROM (values (1)) t3(n);
n|
=
1]
1]

TR AR E THAEFE 1, N INTERSECT 26#4T, &5 UNION ALL {48 T
A B

FARJEE —ME S S5

(
SELECT * FROM (values (1)) tl(n)

UNION ALL

SELECT * FROM (values (1)) t2(n)
)

INTERSECT

SELECT * FROM (values(l)) t3(n);
n|

=

1]



%17 kW EHREKEX
i A #iE30 (Common Table Expression. CTE) &AM AT )45 ek E Ikt %, mTeL

1E Al SELECT. INSERT. UPDATE UL & DELETE iEA)sh ¥ . @0 ERER RAELRHEA S
B, BFTFEH.

i CTE fY 5 BLIT A5

o EEREWN A ENE. CTE FTLUK s Eifibiseil, HZUpA o) B 454 o
o FFIEIHEW. CTE M5 1 A S SeBLEIH, 7T LI (kb 212 0 45 4 Hodis A0 &1 o8k

17.1 &8 CTE

it PR IE A E AR

WITH cte name (coll, col2, ...) AS (
cte query definition
)

sql statement;

Hrp,

o WITH #&/Rx5E X CTE, Kk CTE AN WITH £

e cte_name 18 T CTE AR, J& A& LM TFE S

o FES L CTE MNZ, AILA& SELECT iE4), tAfLL& INSERT. UPDATE. DELETE
A

o sgl_statement J2 FE MG ), FTLAGI AR E LK) CTE. Z%iEH)[FFEAT L2 SELECT.
INSERT. UPDATE H(# DELETE.

PostgreSQL ') CTE i % 1 TRtk B2 ik sl 1 & . filtn:

WITH department avg(department id, avg salary) AS (
SELECT department id,
AVG (salary) AS avg salary
FROM employees
GROUP BY department id
)
SELECT d.department name,
da.avg salary
FROM departments d
JOIN department avg da
ON (d.department id = da.department id)
ORDER BY d.department name;
department name |avg salary |
---------------- | === |
Accounting [10154.0000000000000000 |
Administration | 4400.0000000000000000 |
Executive | 19333.333333333333|



B, FATE XL T —A%4 department_avg [ CTE, RGN ERITHIFEH B A5 A
departments R HEATIEREE . BRI HAL 5 AT DASE I [ IThRE, {H02 CTE iYL A5 H
T WA 5 12

—AN WITH 87 n] DLE X £/ CTE, 1 HJSTHR CTE v LS| F AT i) CTE. -

WITH ctel (n) AS (
SELECT 1

),

cte2 (m) AS (
SELECT n+l FROM ctel

)
SELECT *
FROM ctel, cte2;
n|m|
- =1
112]

P E7Rf e SCT PIAS CTE, o cte2 511 1 ctel. fiefim A B W8 Y& HEAT HES A M

17.2 i®Y3 CTE

#IH CTE RV EERE X P HHMTE S, #ie kU] DLSEIUE TR ARt L ThRE, &
FH B30 5 B 7 V2 O 8 ) ) 0 A 5 A K

WITH RECURSIVE cte name AS (
cte query initial -- LIRS
UNION [ALL]
cte query iterative -- %
) SELECT * FROM cte name;

Hr,

RECURSIVE #&/Rif)H;

e cte_query_initial 2416, HTEIEWIIAEE R,

e cte_query_iterative 2B IR, ATLLS|H cte_name;

o WIHLEHAEMITCIEN E—UGE IR EIE 2 HHHE, Ko b HIER [E 4

— AR CTE S LT FPA1:

WITH RECURSIVE t(n) AS (
VALUES (1)
UNION ALL
SELECT n+l FROM t WHERE n < 10
)
SELECT n FROM t;
n |
-
1|
2|
31
4|



5|
6l
71
81
91
10|

BB A AT AR I T

o AT CTE "ML, AN —178EE (D

o E—KPUTHISE W, FIBin <10 BRoL, AER—ATEEE 2 (n+1)

o EEPATIEIAE M, LNEZHEHE; HE n=10 ik SERIEINER ¢ b 10 K8
o PUTEEM, REIFTAKIEIE.

TR, WRBAREL IR, RHEIR AR 2 B N SETEIR .
B RBANE DI HMRE], WiLidH CTE i 2H 245

WITH RECURSIVE employee path (employee id, employee name, path) AS
(
SELECT employee id, CONCAT (first name, ',', last name), CONCAT (first name,
'y', last name) AS path
FROM employees
WHERE manager id IS NULL

UNION ALL
SELECT e.employee id, CONCAT (e.first name, ', e.last name),
CONCAT (ep.path, '->', e.first name, ',', e.last name)

FROM employee path ep
JOIN employees e ON ep.employee id = e.manager id
)
SELECT employee name, path
FROM employee path
ORDER BY employee id;

employee name |path |
————————————————— | == |
Steven,King | Steven,King

Neena, Kochhar | Steven, King->Neena, Kochhar

Lex,De Haan | Steven, King->Lex, De Haan

Alexander,Hunold |Steven,King->Lex,De Haan->Alexander,
Bruce,Ernst | Steven, King->Lex, De Haan->Alexander,Hunold->Bruce,Ernst
David,Austin |Steven,King->Lex, De Haan->Alexander, Hunold->David, Austin

Hrp, VB ERIEARE A A &EERNSST (manager_id IS NULL) , 2
“Steven,King”; % T # #PKf 2 TR manager_id 5 B 45 £ %4 1) employee_id J<Hk, FREUEA
RN %N T, BRTERIHIEEE: path FBUEME 78R T ERTRE RS,

R, FATHAT X HLAGE N T2 BT . 2R T#H CTE KISEhrM s, o
AS 2 X


https://blog.csdn.net/horses/article/details/104658633

17.3DML iZA]5 CTE

%7 SELECT iEf)Z 4k, INSERT. UPDATE ui# DELETE iEf)Jt ] LIS CTE —#&{HH .
PR LLE CTE W H DML iE4]), AL CTE AT DML iE4],

WARAE CTE HAE] DML 56y, FRATTAT BLR B A2 SR R R 25 R — NI, 28
Ja fEH A AR . filhn:

-- Bl RTH R
CREATE TABLE employees history
AS SELECT * FROM employees WHERE 1 = 0;

WITH deletes AS (
DELETE FROM employees
WHERE employee id = 206
RETURNING *
)
INSERT INTO employees history
SELECT * FROM DELETEs;

SELECT employee id, first name, last name
FROM employees history;
employee id|first name|last name|
----------- el e |

206 |William |Gietz |

TATE LB T —AMD 3% 57 TP 845 B employees_history #¢; #RJ5 1§ fl DELETE &) €
X7 —A CTE, RETURNING *iRI[a] T # I BRI £dE, #1745 R4 deletes; 2R/ fd A INSERT
TEATE SR 0 R TR .

PRI TR Z L AR 5 TR

WITH inserts AS (
INSERT INTO employees
VALUES
(206, 'William', 'Gietz', '"WGIETZ', '515.123.8181"','2002-06-07"', "AC_ACCOUNT', 880
0.00,NULL,205,110)
RETURNING *

)
INSERT INTO employees history
SELECT * FROM inserts;

B 1 4 A HiE 2 employees 24, FATLEF| A CTE 7E3% employees_history S840 17—
Jisids, BAEZR AW &R .

CTE ") UPDATE 15 f) A L5 AN [, KA SRR 548 43 SE 37 2 A RPIRZS A B i 2 5 AR
(ZLUE

DELETE FROM employees history;-- 5k SEid3%

WITH updates AS (

UPDATE employees
SET salary = salary + 500



WHERE employee id = 206
RETURNING *
)
INSERT INTO employees history
SELECT * FROM employees WHERE employee id = 206;

SELECT employee id, salary FROM employees history;
employee id|salary |
——————————— [====——=]

20618300.00 |

returning 7£ CTE 1, UPDATE 15A)E X T — AN AT A 3 (B RN T idkB e a i,
FAI3E N employees_history HIEHE 558K 1 employees % . FI9fE— MBS, Bl IR/EH/E
—ANHLF, FrLl =B employees S B M BT HPIRES .

U SRARERIPUE B 2 (s, LR A updates BIW] :

WITH updates AS (

UPDATE employees

set salary = salary - 500

WHERE employee id = 206

RETURNING *
)
SELECT employee id, first name, last name, salary
FROM updates;
employee id|first name|last name|salary |
——————————— e e e

206 |William |Gietz [8300.00|



%18 E W R
5 11 IR T H IR S wE, @4 AVG. COUNT. MAX. MIN. SUM L&
STRING_AGG. F&REUIE AR —HE IR T TIEHE, HHIRRB—&ZICRALE,

B 7RG B AN, SQLIEE T VFE L T T Edla 73 (19 2 1 B8 £ (Window Function) .
AL, B RREAER — BRI S N AR, TR AT B, BT AE AR R — 415
PR —AEUR . TR 7RG e B BT 1 BRSO -

COUNT SUM AVG

COUNT SUM AVG

ECIREL

AR =70 7308 AVG. COUNT. SUM 1ENZR G BREUM T 1 BR 15 5 TR 22 3
NBUSANEL e 7 #r B A

SELECT AVG(salary), COUNT(*), SUM(salary)
FROM employees;

avg | count | sum |

————————————————————— |e===s |mememmm=s|

6461.8317757009345794| 107]1691416.00 |

SELECT employee id, first name, last name, AVG(salary) OVER (), COUNT (*) OVER
(), SUM(salary) OVER ()
FROM employees;

employee id|first name |last name |avg | count | sum |

----------- |emsm=sscas|osessssmams | semmasssossscsammsms | 2o==s | emsossosa|
100|Steven |King |6461.8317757009345794| 107|691416.00 |
101 |Neena |Kochhar |6461.8317757009345794| 107|691416.00 |
102 | Lex | De Haan |6461.8317757009345794| 1071691416.00 |

RERBUEHE BT UMENE DR, XAETEHEES T OVER KT TSR in
AHAEAENBARIAT 70, FrOAS BB EA R SRS . B4R, & HBREON R 5 AR
[B] 7 AR

18.1 BORBMIE X

[CIEEE GRS IR



window function ( expression, ... ) OVER (
PARTITION BY ...
ORDER BY ...

frame clause

Hdr window_function &% GBI FR: expression BB, A LR T ESHL,

OVER THJEE =A%, 4rX (PARTITION BY) . ff/# (ORDER BY) VLK% IK/M
(frame_clause) -

18.1.1 A XiEkIn (PARTITION BY)

PARTITION BY &I H & X X, fE 2T GROUP BY 197341 . an 4 e 1 7 XL I,
T R 205 A E S AN o X B BEAT b s Gn SR mE o X IR T, B OB 1 v — A28 A4t
750, ECh IR EE 2 it

\

DA B AIEIRAR T T 702, 7 T SR T TR F- 2 H 37

SELECT first name, last name, department id, salary, AVG(salary) OVER
(PARTITION BY department id)

FROM employees
ORDER BY department id;
first name |last name |department id|salary |avg |

Jennifer |Whalen | 10| 4400.00| 4400.0000000000000000 |
Pat |Fay | 20| 6000.00| 9500.0000000000000000 |
Michael |Hartstein | 20113000.00| 9500.0000000000000000 |
Shelli |Baida | 30| 2900.00| 4150.0000000000000000 |
Karen |Colmenares | 30| 2500.00| 4150.0000000000000000 |
Den |Raphaely | 30111000.00| 4150.0000000000000000 |

#1110 R AR, PR E A H 44005 3020 AR T, FAH
2:F (6000 + 13000)/2 = 9500; HoAth Hirdh i vkt .

18.1.2 HiFFikIn (ORDER BY)

ORDER BY &I T8 €4 X A HEF 53, 8% TR 0HEZ 0. PR BTt
FARN  LAEER TN ONBR I <

SELECT first name, last name, department id, hire date,

RANK () OVER (PARTITION BY departmentiid ORDER BY hireidate)
FROM employees

ORDER BY department id;
first name |last name |department id|hire date |rank|

Jennifer |[Whalen | 1012003-09-17| 1]
Michael |Hartstein | 2012004-02-17| 1]
Pat |Fay | 2012005-08-17| 2|
Den |Raphaely | 3012002-12-07| 1]
Alexander |Khoo | 3012003-05-18]| 2|
Sigal | Tobias | 3012005-07-24| 3]

Hr, PARTITION BY &R/~ BB 147 4> [X; ORDER BY iEIFaEER T NN



PR AT HE ;. RANK BB T4 R, O3 T 1 4.

#1710 HA—A T, Jennifer w25 —MANER R T, #6177 20 HF/N AL, Michael
(2004-02-17) Lt Pat (2005-08-17) AHREE L. H A Edmak 2t

[ TORDER BY ][5 # NULLS FIRST Al NULLS LAST #£35, T4 i 25 {8 e i
F. ERIAN NULLS LAST.

18.1.3 HMOikIn (frame_clause)

frame_clause £ TAESRI AKX IR E —MEREE . $/E TAHZE, 2IREehii
Ty DCREAT VAL, A I T 6 1 A I AT VA o AR - T SRR 7 i 2 240 3 4 1 2R
THHE ORPIEHE -

SELECT product AS "F2#h", ym "4£H", amount "4iE",
SUM (amount) OVER (PARTITION BY product ORDER BY ym ROWS BETWEEN UNBOUNDED

PRECEDING AND CURRENT ROW)

FROM sales monthly

ORDER BY product, ym;

e | B = | sum \

=== |- | ———————- |——=—————- |

1201801 (10154.00| 10154.00]

5 1201802(10183.00| 20337.00]

& 1201803|10245.00| 30582.00]

FEF1201804110325.00| 40907.00]

#%F1201805]10465.00| 51372.00]

& 1201806(10505.00| 61877.00]

Hrr, PARTITION BY &Ik 4% /= fhdi47 43 [X; ORDER BY ik % 1 H HHE T HE
¥ T [11f) ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW #&5E & 1 M
B2 X R — AT IR R Y BT AT 45 0 BRI SUM . BREIGHTBE02 72 b BH 2024 11 A 4 A 1k i ey
it
HARCRUE, & H RN R T

B Lk 3

o> =

{ ROWS | RANGE } frame start
{ ROWS | RANGE } BETWEEN frame start AND frame end

HAr, ROWS s DT ARG H FwFef, RANGE Ko DIEE (140 30 7% A
BT E DR mAs . o, frame_start F T & I HRIGA E, TR EL TR Z —:

e« UNBOUNDED PRECEDING, #& HM\DX K —1T7IF4E, BRIAME;

e NPRECEDING, & HMYSAAT2ZaIMIE N AT BUE 465

e CURRENT ROW, & HM MuT4TH4h.

frame_end I T3 L& HIERAE, AR EL FAEZ

e CURRENTROW, & HFIY4HI4TEHR, BRME;

e NFOLLOWING, % HZEIHEMT 2GR N 78038 HUE S,

o UNBOUNDED FOLLOWING, %& 124 X [5G —4T 45

BT CAT (S ERATT B A X 3 T P X


https://github.com/dongxuyang1985/thinking_in_sql/blob/master/22/sales_monthly.sql

UNBOUNDED PRECEDING

N PRECEDING

E 7] (X === CURRENT ROW
=== N FOLLOWING
_ UNBOUNDED FOLLOWING

CURRENT ROW KR4 al IEAE AN AT, HAB AT v AAE AR M Ai T I B R n . TR
R, WIS 2500 X G

PostgreSQL it f2 fit 1 2 H A E LI, "L 1 7 U,
HOLR) B CREOT BL NPT LR REE DAL HE 1 RR B DL S B R

18.2 BEABTOEK

RN
N

HWHERES R, Flin AVG. SUM. COUNT %, trDIENE DRBE . Fxxdiiic
RN R T SR A D RBIRG, FoRE—MEH AVG BRECTHE RS P E R 1

SELECT saledate, amount, avg(amount) OVER (ORDER BY saledate ROWS BETWEEN 1
PRECEDING AND 1 FOLLOWING)
FROM sales_data

WHERE product = '"#F' AND channel = '"H&¥E';
saledate |amount |avg |
---------- |—==——— ||
2019-01-0111864.0011893.5000000000000000 |
2019-01-0211923.0011505.3333333333333333|
2019-01-03] 729.00|1066.3333333333333333|
2019-01-04| 547.00| 966.6666666666666667 |
2019-01-05|1624.0011272.0000000000000000 |
2019-01-0611645.00]1332.0000000000000000 |

BRI T RS L IORTRL DU R RTR R (5370 MR

Fo Bl P S T A BRI 1] 5 2 8t o B0, 55 R EEA I R PRI 1 READ B AR L
FRATTAT LA BAR B SRR T Bk Y PR

avg (temperature) OVER (ORDER BY ts RANGE BETWEEN interval '5 minute' PRECEDING
AND CURRENT ROW)


https://www.postgresql.org/docs/current/sql-expressions.html#SYNTAX-WINDOW-FUNCTIONS

AN
ray

18.3 HrRE OEH

HRA4 & O R B T B kAT o R o H L HE S T R A

e ROW_NUMBER, A% XA HEATEHE 3L — N85, FPals N 1 JHia s i
o RANK, THEAHATEHEAE Y XA A2 UG IRAF A R Bl R 2RI HEA K =

PR A BRER o
e DENSE_RANK, THHEAATHERAIL Xm0 RMEAF LA UM R Bt )5 200
HeA2 B I A

o PERCENT_RANK, LAFy 73 I s R:AT Bl 2 e 70 X B 44 ks WERAFAE 24 IAH
Rl EE, RS MHEA & A BkER .

e CUME_DIST, SRR/ X N I RB A1, ol AT 2l S 3 22 it i A
b, BUEVEERT 0 JFHAN ST 1.

o NTILE, #5720 XWHIEHED 9 N S50y, AT EE TR TE AL E

HE44 & O BRI BN SCREBD AT & 1K/ (frame_clause) A& BA A2 XA o M iR B 1
RN RPN VAR SN W DEE e =0

SELECT d.department name "ERITZERR", concat (e.first name, ',' , e.last name)
" e.salary "H¥#F",
ROW_NUMBER() OVER (PARTITION BY e.department_id ORDER BY e.salary DESC)
AS "row number",
RANK () OVER (PARTITION BY e.department_id ORDER BY e.salary DESC) AS
"rank",
DENSE RANK () OVER (PARTITION BY e.department id ORDER BY e.salary DESC)
AS "dense rank",
PERCENT RANK () OVER (PARTITION BY e.department id ORDER BY e.salary DESC)
AS "percent rank"
FROM employees e
JOIN departments d ON (e.department id = d.department id)
WHERE d.department name in ('IT', 'Purchasing')
ORDER BY 1, 4;

%Bl‘]gﬁ\ lﬂig | H%ﬁ | row number |rank|dense rank|percent rank|
—————————— R el e
IT |Alexander, Hunold| 9000.00 | 1] 1] 1] 0]
IT |Bruce, Ernst | 6000.00| 2| 2| 2| 0.25]
IT |[Valli,Pataballa | 4800.00| 3| 3 3 0.5]
IT |David, Austin | 4800.00] 4| 3 3] 0.5]
IT |Diana, Lorentz | 4200.00]| 5] 5] 4| 1]
Purchasing|Den, Raphaely [11000.00| 1] 1] 1] 0]
Purchasing|Alexander,Khoo | 3100.00] 2 | 2 | 2 | 0.2]
Purchasing|Shelli,Baida | 2900.00| 31 31 31 0.4
Purchasing|Sigal, Tobias | 2800.00] 4| 4| 4| 0.6]
Purchasing|Guy, Himuro | 2600.00 | 5| 5| 5] 0.8]
Purchasing|Karen, Colmenares| 2500.00] 6| o o 1]

ROW_NUMBER FHCNEEAN I3 TR T —/NMESL T 95, WTUEER—FHES. IT
I THI*“Valli,Pataballa”fl1“David, Austin” ] 3 ##AHE, {HE4% SAFE;

RANK HECAHFA R TARE T — NI, 1T #F11HI“Valli,Pataballa”Fl1“David, Austin” ] 44 /X



#i 3 1M HAEMATZ J5 ¥ “Diana,Lorentz” {1 %4 {8 5, 774 T BER:

DENSE_RANK BECAREA 1 LI E T — A% IT #171#“Valli,Pataballa”fl“David,Austin”
44 IHR A 3; FEMITTZ 5 ) “Diana,Lorentz” I 44 N 4, 44 UGS ESHE

PERCENT_RANK pR %8 H - thfs e 2k, BUENLT 0 21 1 2 (8], FHHh“Diana,Lorentz” (]
HAotHE A 1, WA T kR .

PA_EoR il 4 /> 1 eR ) OVER 1) 58 AR, RIS AT DUSR A — 7 B8 g B 10 5 9%

SELECT d.department name "ERITRERR", concat (e.first name, ',' , e.last name)

"4, e.salary "H#E",
ROW NUMBER () OVER w AS "row number",
RANK () OVER w AS "rank",
DENSE RANK() w AS "dense rank",
PERCENT RANK () w AS "percent rank"

FROM employees e
JOIN departments d ON (e.department id = d.department id)

WHERE d.department name in ('IT', 'Purchasing')
WINDOW w AS (PARTITION BY e.department_id ORDER BY e.salary DESC)

ORDER BY 1, 4;

Hrr, WINDOW & X 7 —ANE D4 & w, SR)57EH DR OVER FAIFREH T1%4 &,
IXAET] AR AL R B AN

[T % DR 7E GROUP BY 44l RAMMLLK HAVING Wi J5iztr. MmRZAE R
B4 A1 1A /) PARTITION BY 1 ORDER BY &1, ‘el 1476 i udait — &gk 51, a2
Ui E AT N\ B T 78 4 — 2

DL FiE4)E 7~ T CUME_DIST #1 NTILE B&3I4EH -

SELECT concat (first name, ',' , last name) "##&", hire date AS "ABHHH",
CUME DIST() OVER (ORDER BY hire date) AS "ZAELn,
NTILE (100) OVER (ORDER BY hire date) AS "AHXfAIE"

FROM employees;

w4 | AR H 3 | R LE | FAX AL E |
————————————————— e B A
Lex,De Haan [2001-01-1310.009345794392523364 | 1]
Hermann, Baer [2002-06-07] 0.04672897196261682 | 1]
Shelley,Higgins [2002-06-07| 0.04672897196261682 | 2|
William,Gietz [2002-06-07] 0.04672897196261682 | 2|
Susan,Mavris [2002-06-07| 0.04672897196261682 | 3|
Daniel, Faviet |2002-08-16|0.056074766355140186 | 3

Hrr, CUME_DIST % x 2001-01-13 DL K Z B ANHRI R TRMEA 0.9% (1/107) ;
NTILE(100) 88 £ 3% B AT 1% AN HR Y 52 1B “Lex,De Haan”f1“Hermann,Baer”, B+ i TE#N 107,

Jit UAAN S 5E AR -

va

18.4 BUEE O

WU B 1 e ) Tk [ o B BRI . H IR B 1 R A



e FIRST_VALUE, R[FI%E AN —1T 1%,

e LAST_VALUE, R[FI'E MW &G —1T 1.
e NTH_VALUE, R[FIE M N 175,

o LAG, R[4 IXH YHTITZATHIE N AT HIEHE .
e LEAD, REISFXHYFITZIEE N THEHE.

Hrf, LAG Il LEAD B LR BhAR & H K/ (frame_clause) , 17 /& LA 24T 70 XAE A4
ﬁ%@mo

PLRiEA)#EH] FIRST VALUE. LAST VALUE LK NTH B& 070 B3R EUEEAN BT N3 H 7
e AFBRIKCLEAFHS &R T

SELECT department id, first name, last name, salary,
FIRST VALUE (salary) OVER w,
LAST VALUE (salary) OVER w,
NTH VALUE (salary, 3) OVER w

FROM employees
WINDOW w AS (PARTITION BY department id ORDER BY salary desc ROWS BETWEEN
UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING)
ORDER BY department id, salary DESC;

department id|first name|last name|salary|first value|last value|nth valu

10| Jennifer |Whalen | 4400.00| 4400.00] 4400.00 | |
20|Michael |Hartstein [13000.00| 13000.00]| 6000.00 |

20| Pat |Fay | 6000.00| 13000.00]| 6000.00|

30 | Den |Raphaely [11000.00| 11000.00]| 2500.00| 2900.00]
30 |Alexander |Khoo | 3100.00| 11000.00 | 2500.00| 2900.00]
30| Shelli |Baida | 2900.00 | 11000.00 | 2500.00| 2900.00]
30|Sigal | Tobias | 2800.00] 11000.00] 2500.00| 2900.00]
30| Guy |Himuro | 2600.00 | 11000.00| 2500.00|] 2900.00]
30 |Karen |Colmenares | 2500.00] 11000.00| 2500.00| 2900.00]

PLE = AR BI BN T LR MR- X EE — AT 22495047, PrARATE OVER TAJHf &
M BN X

LAG Al LEAD s AR T R EHER AL/ R g . filln, LB RS ANE = 5
A A IR KR

WITH sales monthly AS (

SELECT product, to char (saledate,'YYYYMM') ym, sum(amount) sum amount
FROM sales data

GROUP BY product, to char (saledate, 'YYYYMM')
)
SELECT product AS "F=fi", ym "fFH", sum amount "f§E",
(sum amount - LAG (sum amount, 1) OVER (PARTITION BY product ORDER BY
ym) )/
LAG (sum_amount, 1) OVER (PARTITION BY product ORDER BY ym) * 100 AS "
WK E () v
FROM sales monthly
ORDER BY product, ym;
P ER HE | FREEHECE ()



—=-=| === | -==-=—--- | ==mmmmmmmmm oo |
FEF1201901|126083.00]| |
FEF1201902(119417.00|-5.28699348841636065100 |
&1 1201903(1147290.00(23.34089786211343443600 |
FEF1201904]147848.00| 0.37884445651435942700|
FEF1201905(182417.00(23.38144580920945836300 |
FEF1201906(186206.00]| 2.07710904137224052600 |

TG, BB R KR sales_monthly, 53] 7 A FE 5 EEAS H KA EIC K
LAG(sum_amount, 1)&/R 3R E— AR & 450 A i ERE B AReE, R EAH
A E, WA,



¥ 19 & DML iEA]

AR B U R b R B s AT O, IR BHE R INSERT 1B4). B
UPDATE &4, M3 HE DELETE iE4), VLKA EIFEHEN MERGE &4,

HATE SEQIEAIE P D RBIE:

CREATE TABLE dept (

department id int NOT NULL,

department name varchar (30) NOT NULL,

CONSTRAINT dept pkey PRIMARY KEY (department id)
) i

CREATE TABLE emp (
employee id int NOT NULL,
first name varchar (20) NULL,
last name varchar (25) NOT NULL,
hire date date not null default current date,
salary numeric(8,2) NULL,
manager id int NULL,
department id int NULL,
CONSTRAINT emp pkey PRIMARY KEY (employee id),

CONSTRAINT fk emp dept FOREIGN KEY (department id) REFERENCES
dept (department id) ON DELETE CASCADE,
CONSTRAINT fk emp manager FOREIGN KEY (manager id) REFERENCES

emp (employee id)
)i

KT HIE KN CREATE TABLE ifif), A[LABHH 4 &,

19.1 FAEIE

PostgreSQL #&fit T INSERT i&5), A LA FH#EAN—1T8E Z4THHE

19.1.1 HABRITHEIE
INSERT & H) i) faj s =00 1

INSERT INTO table name (columnl, column2, ...)
VALUES (valuel, value2, ...);

Hrh, valuel /& columnl B{E, value2 /& column2 & . #ltn:

INSERT INTO dept (department id, department name) VALUES ( 10,

'Administration') ;

SELECT * FROM dept;
department id|department name|

10 |Administration |

iR VALUES SRS 7 BUbta € 11E, JF HAR 5 BOny WL, W VSR 4 )5



M BeglE. Bk, AR BUER BU TR BN

INSERT INTO dept VALUES ( 20, 'Marketing');

SELECT * FROM dept;
department id|department name |

------------- [—=———— ]
10|Administration |
20 |Marketing |

e T B IEW T LAMER DEFAULT, Ronfili e B IERE ;s s Beh 48 @ AE
i F NULL.

19.1.2 FHANZITHIE

PostgreSQL H 1) INSERT 5] 3 £F— IR 3N 247 54l , £ VALUES 2 J5 i FHIE 5 13170 &
il

INSERT INTO emp

VALUES (200, 'Jennifer', 'Whalen', '2020-01-01', 4400.00, NULL, 10),
(201, 'Michael', 'Hartstein', '2020-02-02', 13000.00, NULL, 20),
(202, 'Pat', 'Fay', default, 6000.00, 201, 20);

SELECT * FROM emp;
employee id|first name|last name|hire date |salary
Imanager id|department id]|

200 |Jennifer |Whalen [|2020-01-01| 4400.00] | 10|
201 |[Michael |Hartstein|2020-02-02|13000.00 | \ 20|
202 | Pat |Fay [2020-04-14| 6000.00] 201 | 20|

PLEIBEA]— 38N T 3 4 R 1A B, H AR DU H 757 i 71 {E (<2020-01-01°) , default
FERAE BRI 2450 H .

19.1.3 EHIEE
INSERT INTO SELECT iEA) ] LK — AN B A i 25 R AR . il

create table empl (like emp);

INSERT INTO empl
SELECT * FROM emp
WHERE department id = 20;

SELECT * FROM empl;
employee id|first name|last name|hire date |salary
Imanager id|department id]|

201 |Michael |[Hartstein|2020-02-02]13000.00 | \ 20|
202 | Pat |Fay |2020-04-14| 6000.00] 201 | 20|

BATEIET emp GBI T —/N¥K empl, SAJ5EIE AW TE AR emp H S - HoE & i 2
empl .



19.1.4 IR[EIHENHIZ IR
PostgreSQL Xt SQL FrifEdt4T 74 &, W LAYE INSERT iE4A) 2 J5 ] RETURNING iR [Al4# A
AR .

INSERT INTO dept

values (30, 'Purchasing')
RETURNING department id;
department id|

PLEEA)RR 74— 2508 2 dept Rrh 2 4b, [FIRFRIR Al 7 iZ 53R department_id.

19.2 BFIEIE

19.2.1 BREH
PostgreSQL {{ ] UPDATE 1 4) B3k A I8dE, FEARIEER DT -

UPDATE table name
SET columnl = valuel,
column2 = value?2,

WHERE conditions;
Hodr, WHERE € | 7 Z 5B 81T, RA T 2 R 4 2 508 0 R4 1 WHERE
XA, HEEERT A B, fFEEIEAH .

DU B A0S 200 1 53 TR T T8 3) %] Marketing, I Hi#k#7 1000:

UPDATE emp
SET salary = salary + 1000,
department id = 20

WHERE employee id = 200;

19.2.2 BEREH
BT LA R A 2 A1, PostgreSQL 34 37 i it SeBe HoAth 3 A A B AT . DA
TEARH emp FATEHETE B empl %

UPDATE empl

SET salary = emp.salary,
department id = emp.department id,
manager id = emp.manager id

FROM emp

WHERE empl.employee id = emp.employee id;

FA148 F FROM T-A)15 1] emp R 8088 , 35 HAE WHERE T-A) iR T IR I B
XFhEA) S 2R ERETH JOIN) KL, FHIRHEHIR AZ RIERETH (UPDATE JOIN) .



19.2.3 R[EIE FhigHI EiE

PostgreSQL [AFEX] UPDATE & AT 4 &, SCH# | RETURNING 1& [51 5 37 J= i 46
il :
UPDATE emp
set salary = salary + 1000,
department id = 20
WHERE employee id = 200
RETURNING first name, last name, salary;

first name|last name|salary |

—————————— el B
Jennifer |Whalen |6400.00|

FATH KB 5 O 200 (9 53 THE S, I HIR BN T 55 2 5 il

19.3 fipgEIE

19.3.1 HRMIER
T K HE T LAE H DELETE i&4]):

DELETE FROM table name
WHERE conditions;

FIRE, RATHAL WHERE S PHIEUR A S HMIER; WsRaams, K MMERR S ErA e -
PAREA) A T B empd th 63 T4 50 201 FO%E -

DELETE
FROM empl
WHERE employee id = 201;

WARBA i 59 201 ALk, AR TEE .

19.3.2 FERMI

PostgreSQL. [AIf S il it SCIBk HAR R EAT Bt MBR . LTI AAI emp ZRMMER empl &
HOEAE/ER

DELETE

FROM empl

USING emp

WHERE empl.employee id = emp.employee id;

T, EERMIERE USING et 75| AR, A2 JOIN. PLEES) T empl 53 T
G S AEAET emp R AIELE, ST RUN T AL

DELETE

FROM empl
WHERE empl.employee id in (SELECT employee id FROM emp) ;



19.3.3 iR [E1# MR E B4R

dl

PostgreSQL Hff) DELETE i A)th n] A{E ] RETURNING iR [B] 4% 5 () £ . il
—— JoE e

INSERT INTO empl
SELECT * FROM emp
WHERE department id = 20;

DELETE

FROM empl

RETURNING *;

employee id|first name|last name|hire date|salary|manager id|department i

201 |Michael |Hartstein|2020-02-02|13000.00 | | 20 |
202 | Pat |Fay [|2020-04-14| 6000.00] 201 | 20 |
200 |Jennifer |Whalen |2020-01-01| 6400.00] | 20|

FATSE N emp B T — LB dE F) empl SRS IHER TR Bl O F Ha AR EEE R

19.4 &HHKHE

19.4.1 MERGE i&f]

SQL FrifErfiE LT — M T A8 MERGE 154), W DLEET4R & S5 HATHEAN . S8

B MR, PostgreSQL 15 S8l 7 MERGE iB4), FEAEEUIT:

MERGE INTO target

USING source

ON join condition

{ WHEN MATCHED THEN { UPDATE| DELETE | DO NOTHING } |
WHEN NOT MATCHED THEN { INSERT | DO NOTHING } }

’

v target 52 & IR HFR K source J& & JFEHE I RIE, 7T LU K4 Bl A ifliEs); ON

T FI W EE A H An th e BARAE R %A% WHEN MATCHED THEN 2332365 T 3 UL id
(CAA124E) BHHATIEAE; WHEN NOT MATCHED THEN 433238 58 7 3t A EAE N 41k .

PATEIE —/NREIER account:

CREATE TABLE account (

id INTEGER PRIMARY KEY,

balance NUMERIC NOT NULL,

status VARCHAR (1) NOT NULL CHECK (status IN ('Y', 'N'"))
)

18 FH LA R E 4] N account 8T8 — 440 5%«
MERGE INTO account a

USING (VALUES (1, O, 'Y')) s(id, balance, status)
ON a.id = s.id



WHEN MATCHED THEN
UPDATE SET balance = s.balance, status = s.status

WHEN NOT MATCHED THEN
INSERT (id, balance, status)
VALUES (s.id, s.balance, s.status);

SELECT * FROM account;
id|balance|status|

== === jommm=s |
1] 01y |

BT id & 1 i AFEE, PLEEAEBESH#AT WHEN NOT MATCHED THEN 4352, i
AN—FHTHd .

P2 R AT HE N VR EE ) balance 1220 100, FRX#4T MERGE &%)

MERGE INTO account a
USING (VALUES (1, 100, 'Y')) s (id, balance, status)
ON a.id = s.id
WHEN MATCHED THEN

UPDATE SET balance = s.balance, status = s.status
WHEN NOT MATCHED THEN

INSERT (id, balance, status)

VALUES (s.id, s.balance, s.status);

SELECT * FROM account;
id|balance|status|

PL FiEA)E 24T WHEN MATCHED THEN 4332, 537 account % id 25T 1 ({id% .
5o, BATTE MERGE BRI I8 In—N 0%, A FIBREEE:

MERGE INTO account a
USING (VALUES (1, 100, 'N')) s(id, balance, status)
ON a.id = s.id
WHEN MATCHED AND s.status = 'N' THEN
DELETE
WHEN MATCHED THEN
UPDATE SET balance = s.balance, status = s.status

WHEN NOT MATCHED THEN
INSERT (id, balance, status)
VALUES (s.id, s.balance, s.status);

SELECT * FROM account;
id|balance|status|

=] | —————- |
EA)H ¥ WHEN MATCHED AND s.status = ‘N’ THEN F /xR IEEIE 270, 3F HIEEE S
FPIRAS N N, TR B Ar Rt vicst. B, & KA a5 g ik bl g5 5,

19.4.2 INSERT ON CONFLICT i&f]

%}F PostgreSQL 14 LI B LA, W LUEIE INSERT INTO ... ON CONFLICT... szl ##E
HIFMIIRE



INSERT INTO table name (columnl, column2, ...)
{VALUES (valuel, value2, ...) | SELECT ...}
ON CONFLICT conflict target conflict action;

Hordr, conflict_target & FIBI AR & 15 O AR R 264

e ({index_column_name | ( index_expression ) }) , J& T A BB RG] 7B Rkt
(rgall e
e ON CONSTRAINT constraint_name, 3T 54Nk — 2 o HE4T H1 1 .

conflict_action &7 8B SR HL 5 «

e DO NOTHING, RHIECEHFE, NMUTITHAE;
e DO UPDATE SET, RHEWECAGF, HHzEdE; v LMEH WHERE TR —PR
1] 75 B R

XFHEADEN N INSERT )11 ON CONFLICT &35, 414 7 INSERT Al UPDATE &)
Thae, PR UPSERT i),

emp R CAAF/ES 5y 200 F A T, AR IRAT A I N %4 5 K s R

INSERT INTO emp
values (200, 'Jennifer', 'Whalen', '2020-01-01', 4400.00, NULL, 10)
SQL Error [23505]: ERROR: duplicate key value violates unique constraint
"emp pkey"
Detail: Key (employee 1d)=(200) already exists.

BRI, BRATRT CARE IR SRAREE, ATk S i A H A

INSERT INTO emp

values (200, 'Jennifer', 'Whalen', '2020-01-01', 4400.00, NULL, 10)
on conflict (employee id)

do nothing;

L b s AL T employee_id 7 BUE 7 EAREAT FIKT, SR I AMEAE T A2
T3 — M AR B R IR T AU A AT R S

SELECT department id
FROM emp

WHERE employee id = 200;
department id|

INSERT INTO emp
values (200, 'Jennifer', 'Whalen', '2020-01-01', 4400.00, NULL, 10)
on conflict on constraint emp pkey
do update
set first name = EXCLUDED.first name,
last name = EXCLUDED.last name,
hire date = EXCLUDED.hire date,
salary = EXCLUDED.salary,
manager id =EXCLUDED.manager id,
department id = EXCLUDED.department id;

SELECT *



FROM emp
WHERE employee id = 200;
employee id|first name|last name|hire date|salary|manager id|department i
d|
----------- |-——— - | || =
=
200 | Jennifer |Whalen |2020-01-0114400.00| | 10]

%O LR 9 5 AE AT A B MO 205 FRA @ IS 5200 emp_pkey 33F47 2 5 H0H 1410 7,
SR G HTZ L T E s ; EXCLUDED & — MR, R3R T IR AN AZE N BT R& %
TR 19w 5 4 55 10,



8520 T H55 5 AR

20.1 BIEEES

He 2R 2 55 1 — AN BGE 2 N ERAR LR TR # T — DN I SR B R ARATIK ™ 2 18] (1

FEK,

" AGETT IRV E RO NKERAE AL, 9 2 0 250 B )y B A 2R U

B E R HEESEA R T (Atomicity) « —E#E (Consistency)  B&Ei£ C(Isolation) LA
KH Atk (Durability) , tmhE ACID J& 1k

FRFHECIE S S R IR E A AT, BASTARM, AeHRTh—isy. i A
Ji % 1000 T B K, an A A K982 1000 JTECEIHAT, HAZ AT B K1
B 1000 76, BMRER B HL 1000 . FEGE E AR E RS, X AMEDL S BT L
I A — 2

—BER R T EAR S SUA R, I FOEPE— e SR e, BT R ARAT K
F R AN PR, A AN P IR R, IS4 S R ELEE A B (Mt
B 7% BR CAPATIREEIE) o F4h, Bl R E D U RAIE 2 e BV L0 TR, Helnik
PR Z TG A REH IR BN 78 (AT DAERBIF B LI 450

FRBE M VL T IR 955 2 I AT WA R B RE . B, T A K B Bk i
R, KPP B AR X FEKZATHIEH; MR NFER K BK, 258 H
PLOZARFF— B, UK K45 R —FE . SQL ArdEsE LT 4 AN RS 2], B
(S

AR O LIRS M H S B IR AR, B R AW RYmasiE, BRE4
A EFREHE. *T PostgreSQL 15, MEHMEMEXHE (WAL HIFLHISLIHF %
IR A o

20.2 E&THIER)

FATERS 41— PostgreSQL A I 554l 60, AT LT dr & QIR

CREATE TABLE accounts (

id serial PRIMARY KEY,
user name varchar (50),
balance numeric (10, 4)

);

ALTER TABLE accounts ADD CONSTRAINT bal check CHECK (balance >= 0);

accounts 5& —/NMELIIIK TR, FEQFH ARG L. FATWZRBA — %103k

INSERT INTO accounts (user name, balance)
values ('UserA', 6000);



SELECT * FROM accounts;
id|user name|balance

== =mmmememe === |
1|UserA [6000.0000 |

FOATEOL T, PostgreSQL HEIALI L INSERT 1A G — 455, PUTHAERIEZ G B3
RIS

AxL, FATHA] LTS EH] S 55 KT IR MSEAZ . il
begin;

INSERT INTO accounts(user name, balance)
values ('UserB', 0);

SELECT * FROM accounts;
id|user name|balance

- |- | ————————- |
1|UserA | 6000.0000 |
2 |UserB | 0.0000]

Hrh, BEGIN H T I A — #5355, PostgreSQL H 7] LA f# Ff BEGIN WORK 13 BEGIN
TRANSACTION HU654%; RGN —%id, BT R 7KL,

WS BT TR — AN EOE 2, A accounts % H BEE B — 2103k, RN T I SE 45 18 3%
FIRAT, FEBEE A RATICIEE 2 HAh 2 55 RIS B

BV LTSI T RS

commit;

COMMIT A THEAXZ 2%, ] L{# FH COMMIT WORK 8{#% COMMIT TRANSACTION. It
HAFH S5 HaEF 2 UserB A% T -

FHER T LM Z AN, A DAARIRNR . BA TR — R [mR 955

If

begin;

INSERT INTO accounts(user name, balance)
values ('UserC', 2000);

SELECT * FROM accounts;
id|user name|balance

1|UserA |6000.0000|

2 |UserB | 0.0000]

3|UserC [12000.0000 |

FIEHRFZ G, BATHE T — MK P RA5REE: e a] LLRIR 1% $H 5
rollback;

SELECT * FROM accounts;
id|user name|balance

i R e |
1|UserA |6000.0000|
2|UserB | 0.0000]



ROLLBACK HFFHIAMAI$FH %, thrr bl ROLLBACK WORK #¢# ROLLBACK
TRANSACTION. [EVRZ 5, F5 AR IS o womes, P UserC IE80A BRI

A — NS HES A RNER): SAVEPOINT, FF7EH 5 e SUIRAT £ 5l

begin;

INSERT INTO accounts (user name, balance)
values ('UserC', 2000);

savepoint svl;

INSERT INTO accounts(user name, balance)
values ('UserD', 0);

rollback to svl;
commit;
SELECT * FROM accounts;

id|user name|balance |

1|UserA |6000.0000 |
2|UserB | 0.0000]
4 |UsexC [|2000.0000|

RN HFZ)E, FfANIKT UserC, SRJAE LT RFEAL svl; #EHIAIK UserD, 24
Ja BRI ORAT 5 svds BRI UserD #4iiil, WK™ UserC 38RM7 18 )G 1RCH 5.

20.3 H&25RE

PostgreSQL SZHFZ T I A Us ], FFELORUEZ AN I RIS i A ] 0 et e AN 2 di i i af
RIS —BUE o 24 2 AN P [R5 A [ R B i S An RASHEAT AR AR B B 221, 7T RE S BLA T [

o JJEE (dirty read) , —/NF 55 REMS LI A 25 55 RIE S HIME L. BT, B BTG RETN 0;
A 1] B %Ik 1000 JoHEERAS; A B e AR A #idskig 1000 o, JEHEI)
UK 1000 Jo: 2805 A HUH 78K SRATHIZ 7 1000 JT.

o AFEFEE (nonrepeatable read) , —ANHFF AU MOFSG, FREEEOZIC I £ ik
AT AR (B HAD RSB EOERR) o B, B EIHYIIAARETN 1000, HGEK 10005 [H
N A ) B B 1000 Joif HAE5Z: B FRHAEWIRILAREUL 2 1000 7T, PAYBGRHLH
BTOCHER, B ERAKIE T URBLEAM; BE IR TR R — D

o ZJik (phantomread) , —/NE S EMREANKAFEH — S5 S5, PR RBATHE R 2 1 45
RIHE R A TN Gr—AFS N ECE IR T Lo I B e sdese) « Lk
HE A ML, A T A S S s S B AR

o FEFER (lost update) , H—I: MFH/NESFEHAM MBI, B NHZSHRZ,
IRIGHE A FEPE: WA DES W B HE raRREZoNHA RVFR
XML o B2 YA FSFEMNRIEE 0%, RE TSR e
& RSP S B R R



NPT R, SQL bR T 4 AR RIS 55 MR 2] OMIREIRD -

RS JIETsE AATER e BEHER
Read Uncommitted | A fg, {H PostgreSQL Av2r | HfE CINE Alfe
Read Committed AT AlfE Al e AlfE
Repeatable Read AN e AT e T fE, {H PostgreSQL A2 | ANHHE
Serializable ANHT e AT RE ANHT e AT RE

55 (bR B O MK B =R O :

e Read Uncommitted (EERIRAT) : HSARMIKGES SN, SEbr ERiR ARG, AFTFH55Hm]
DUE B HAh 355 R PSS B GO T Rer= R & FhIf R i . Aid, PostgreSQL VKB
T Read Uncommitted Zl i AEEL,  PRAE B S5 R] T Read Committed
e Read Committed GEEIRAL) : —MHF RAEEIIHAHES ORI EEE, ik T iE
VLA, (AT E A, LM RKE R E R, X2 PostgreSQL HIERIA
B 5 25
o Repeated Read (RTEFEE) : —/NFEN T [F AR 1S s A, B Ah g5
YPZEAR AT TABSOHEAS s A an R HAh 325 MBR 1 iZad 3%, WIJoik i A w3 4508 (£)
) o SQL AR AT E A B AE I BIK) L, {HJE PostgreSQL 7E ] & L MR T
L.
e Serializable (F[EATH) « WmmMRREI, FHEFATHPIT, BHIHK.
WA Serializable FLIESZHL T 558 R0, HRASCRIH KB R G0 a0
AR Pk, 52X IR EREARE B VEREAT 4T, REHHEIRE (B4 PostgreSQL) FIBRINFE
B9 Read Committed; LIS, W DAREG UL, [RINHAAGAES 10 R ERE -

NI AR — T Read Committed [ 405 T ) A F 5540 2L, i SHOW i & A I F
ELNIEE TR

show transaction isolation;
transaction isolation|

read committed |
WUR T LB BT RS R E I, 7] LEER S KT 46447 SET TRANSACTION iy 2>

begin;
SET TRANSACTION ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ
COMMITTED | READ UNCOMMITTED };

N R T PostgreSQL ERiAZk 5 (READ COMMITTED) I A4 kA IFisE, (HRAEEAT]
B, KJUEANEE HER)

FE1 HE 2

begin;
SELECT balance



FROM accounts
WHERE id = 1; - i&[8] 6000

begin;

UPDATE accounts set balance = balance + 1000
WHERE id=1;

SELECT balance

FROM accounts

WHERE id = 1; -- i[5 7000

SELECT balance
FROM accounts
WHERE id = 1; -- 3% E 6000, VA EiL

commit; — A FH 5

SELECT balance
FROM accounts
WHERE id = 1; -- JLEFIR[E 7000, A AT & 5

SELECT * FROM accounts WHERE id=4; -- i& 1|
UserC

begin;
DELETE FROM accounts WHERE id = 4;
commit; - Bk UserC FFIEACHS

SELECT * FROM accounts WHERE id=4; - %45
B, B4R

SELECT balance
FROM accounts
WHERE id = 1; -- BRI 7000

begin;

SELECT balance

FROM accounts

WHERE id = 1; -- JERF3R [ 7000

UPDATE accounts set balance = 6000 WHERE id = 1;
- HHTN 6000

UPDATE accounts set balance = 8000 WHERE id = 1;
- GRS 1 R

commit;

commt;




SELECT balance
FROM accounts
WHERE id = 1; -- 3&[H] 8000, A2 H CAESURT
6000, HEH FK

ELL Fid 2, PostgreSQL f# A 741N MVCC (Multiversion Concurrency Control) $ Ak
SEIEHE P RE B A — 2 . RERUL, MVCC R OR B BB IS s BT IHARAS, AR B 25
| R 5 BB REOAS O o S Ao SR ) i R Ak ah A2 AR VB I AN 2 FH ZE H 1A B K
AN BH ZE AR .

AR A5 DB ECEN BT HARIRS, W5 — D HFZA RV B SOZEdE (205
f5) , TR E MR, BN IAT -

XS FFE RN AR, AT FH PostgreSQL ERINRRES 221, BKvE ) MVCC 81
THER TR B BIEEA R BORULI AT REP AT AR B, KB E K, HRIF AL I
Bl A — 2, BROY IR e At 5 55 IR 3 #R A



21 & RK5l 5k

Z5| (Index) v LA THEmEEUE ER A rEae; He2RIIBFERTIES, HAics5H
B2 AR R T 9 FIE A 2R 56 T8 FE AL 2 o0 B . AR FRATT R A 48 ]
A3 ] PostgreSQL & 5 .

21.1 ZE5|fEN

fEANAFAE LA R R -

CREATE TABLE test (
id integer,
name text

)i

INSERT INTO test
SELECT v, 'val:'||v FROM generate series(l, 10000000) wv;

FRATLE % 7 AL AU LA A iR [m] 5 2

SELECT name FROM test WHERE id = 10000;

WRBA RG], BHEE AR AR Re R BB R BdE . FIHT EXPLAIN i & T LA £
Kl P (AT R, A PostgreSQL $AAT SQL A ) HL A0 1%

explain analyze
SELECT name FROM test WHERE id = 10000;

QUERY PLAN
(cost=1000.00..107137.70 rows=1 width=11) (actual
|

Gather
time=50.266..12082.777 rows=1 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Parallel Seg Scan on test
(actual time=7674.992..11553.964 rows=0 loops=3) |
Filter: (id = 10000)
Rows Removed by Filter: 3333333
Planning Time: 16.480 ms
Execution Time: 12093.016 ms

|
|
(cost=0.00..106137.60 rows=1 width=11)

|
|
|
Parallel Seq Scan FK/x FEAT T34, PATIHAE T 12s; BT RPAELE KRELRE, mEA R
RIE AT 5, BARX BRI
LY RTHATHRINE G L, TS HI L,
WNARAE id #1) EAFAERS], WA Ll R 5 PR B UCRC 45 R . A1 — ARl
CREATE INDEX test id index ON test (id);

QIR 5] EHAE—E BINE]. SR)5 PG B 2 AT )

explain analyze
SELECT name FROM test WHERE id = 10000;


https://tonydong.blog.csdn.net/article/details/103579177

QUERY PLAN

Index Scan using test id index on test (cost=0.43..8.45 rows=1 width=11)
(actual time=20.410..20.412 rows=1 loops=1)
Index Cond: (id = 10000)
Planning Time: 14.989 ms
Execution Time: 20.521 ms

|

|

|

|

Index Scan /xR 5%, PATHFE T 20ms; XA RMUT K Hf a7 R5], %
T LR X R ) 5 2R 5| 8 800 24 ) DT, A e B e AR OR R B OSBRI N 2

RO AU BB WIER), FEefy 4 WHERE 21:1) UPDATE. DELETE ifEf)tm] L
FIA RS EERE, RS IR A HE 2 3 250

AN, REIE AT DU PO R ), TR ) 7 BB R 5] Al DA s i A ) 1Y
PERE. Bl HBELR b HeiEmH R EAE, ARS8 Y 2 &R F 3T SUAAE )

I, RGN R G EAT R, TS InEE A SRR S BB, AT
A HAERG, —BA NS AR T EREERG . R E R, ARSI
R HAE R

21.2 ZE5|ZH

PostgreSQL 215 T 2 M&R 512:AL: B-#f. W44, GiST. SP-GiST. GIN L} BRIN %5,
RS TR AL, AT RAARRZIEB &R . BRHAESL T, PostgreSQL Al
B-#Z 5, FIATIE S KT A,

21.2.1 B-HZH= 3|

B-# /& — 4~ E T4 (self-balancing tree) , 4 HEI 5 77 $icdh » SR8 X Bt 18] 2 2% £ (O(logN))
FAE R A ERFGT V5 .

BRI 100 SR AR 2 1 KB 110, it Ui N 45T 100; 10000 £ i R
i % 2 1O, ALK A5 2 4 K110,

XFF&RG5) LA T ILEUE H AT, PostgreSQL AL AR #R L H FEAH B-W %5

o <

e BETWEEN

e IN

o ISNULL

e [SNOT NULL

Ji4b, R A LRCE HAT LIKE A~rp BT kA @R, fefeds tmT LUE T B-# R
31, .



col LIKE 'foo%'
col ~ '"“foo'

XFAX D KA ILIKE M~*2 545, WSRO AR B 747 (ARG
B JFk, A LUER B-H RS .

B-# R 511 AT UM T IU e e, -

SELECT coll, col2

FROM t

WHERE coll BETWEEN 100 AND 200
ORDER BY coll;

coll BRI GIAMXAES AL & W 26, thn] URE S AN HE P 41 BRDEE T2 51 5 I
A By F R R R S5 2R

21.2.2 MHES|

W72 5] (Hash index) HEEH TRIAMZEMAR (=) , LR RI FEHHATES%
0T RN B AT WA A I8 SH 2 JE AN AR B R RN R R

BN A 2R 51 75 EAH FH HASH JC8E

CREATE INDEX index name
ON table name USING HASH (column name) ;

CREATE INDEX &R T A& % 5], USING TAFEEZR5IMRM, BASHE T,

21.2.3 GIST Z3|

GiST X 48 &= (Generalized Search Tree) , GiST Z G| ARG/, M2 —FhiF
ARG RIEIIHESR . GIST R 5% W R UTEEM R 5| fl e C# % . GIST 5|l LL
TR Tt AR 48 22, il

SELECT *

FROM places

ORDER BY location <-> point '(101,456)"
LIMIT 10;

ZIE R AT AR A H AR SR IL T 10 M5 .

21.2.4 SP-GIiST %3]
SP-GIST fRE A A 4> X GIST, FEHT GIS. LA, EiEH L IP B ZEE &S] .
5 GiST Z¥MBl, SP-GIiST sl i £,

21.2.5 GIN Z5|

GIN R %) Xf5HEZ S| (generalized inverted indexes) , FZH T A FE A& ZAMAR
H¥E, 5140 hstore. array. jsonb LA range FU#E 2R A . —/MEHER 51 v A TR E AR — N
ARSI, AL RO A AR SRR A7 AE . Google. T FEIXFH % 2 51 25 I st =&
BHEZR S



21.2.6 BRIN %3]

BRIN AR HLX 5] Z 5] (block range indexes) , A7fif 1 L4 EE I X 5] P9 R £ 88 45 2405 2 o
BRIN tHAfltL B-#ZR 51 E/NMRE, 4 HERS . TR0 Xk B-H&R5 1
R, FILLFEE BRIN.

BRIN G % ] BAT LM P U7 1 7B, BT R a1 i H Y
RTRERFIRMAELEL, TUASH T .

21.3 GIEZES|

PostgreSQL {# ] CREATE INDEX ifA] G @5 & 51«

CREATE INDEX index name ON table name
[USING method]
(column name [ASC | DESC] [NULLS FIRST | NULLS LAST]);

Hr:

e index_name &% 5|14 FK, table_name 52K 4 FK;

e method F/RZRG| KM, Hiltn btree. hash. gist. spgist. gin B# brin. ZRIA N btree;

e column_name /27 Bt#, ASC XanHtFHET (BRIMED , DESC £RFETF R

e NULLS FIRST # NULLS LAST /g 5l 8 BHEFI S, TR 51 BRI NULLS
LAST, [R5 ERIAN NULLS FIRST.

WERBAZF A name FEAFAE WM, ALK test RO DL F 25!

CREATE INDEX test name index ON test (name) ;

QRG22 )5, s Bk AR, Filu:

explain analyze
SELECT * FROM test WHERE name IS NULL;
QUERY PLAN \

Index Scan using test name index on test (cost=0.43..5.77 rows=1 width=15)
(actual time=0.036..0.037 rows=0 loops=1) |
Index Cond: (name IS NULL)
Planning Time: 1.067 ms |
Execution Time: 0.048 ms |

FETRGFEBH IS NULL 8B FAE T AR RS #T7Hh1k.

21.3.1 HE—%3|
FEBIEEZ I, AT LMEA] UNIQUE &4 735 it — 2% 5]«

CREATE UNIQUE INDEX index_name

ON table name (column name [ASC | DESC] [NULLS FIRST | NULLS LAST]) ;

ME— 2 5| A] DL Sz BLME— 23R, PostgreSQL H A R 3 FF B-# 287 gk — 25 . £/~ NULL
BB RAFNME, Kt —R 5B A2 N E.


https://www.postgresql.org/docs/current/indexes-types.html

CO AT o280, PostgreSQL 2> E I EI — A2 5], AT Aff {1k

21.3.2 %5 5|

PostgreSQL ZHit T2 NFRIIRS], WHEZIERS (EEE5D) « BAEL T, —4
ZH R L LMEH 32 N7EB. KA B-#. GIST. GIN fl1 BRIN R 5| F£H&R5].

CREATE [UNIQUE] INDEX index name ON table name
[USING method]
(columnl [ASC | DESC] [NULLS FIRST | NULLS LAST], ...);

T ZINRG], NA%R AR A I 7 BORAE 223, B 0 7 BUBRE A T2
fltn, T (cl,c2,c3) QIERIR S AL IS &ifl:

WHERE cl = vl and c2 = v2 and c3 = v3;
WHERE cl = vl and c2 = v2;
WHERE cl vl;

(B2 LR A A AR 5] -

WHERE c2
WHERE c3
WHERE c2 = v2 and c3 = v3;

T 2IME—R FRNASEARER; ERNRENFBRRSE, KB bl
HEH.

v2;

v3;

21.3.3 R ZES|

BRG], BIMRIEAR G, TR s RIE X AE B 5. PostgreSQL
Hh 615 R R 5| ITEE TR

CREATE [UNIQUE] INDEX index_name
ON table name (expression);

expression & & T B R IA B K%L
PR A LE name 7Bt EAEA T upper BRi%k:

explain analyze

SELECT * FROM test WHERE upper (name) ='VAL:10000';

QUERY PLAN
________________________________________________________________________ ‘
Gather (cost=1000.00..122556.19 rows=50001 width=15) (actual

time=18.629..7310.422 rows=1 loops=1)
Workers Planned: 2 |
Workers Launched: 2
-> Parallel Seq Scan on test (cost=0.00..116556.09 rows=20834 width=15)
(actual time=4746.266..7171.452 rows=0 loops=3)
Filter: (upper (name) = 'VAL:10000'::text) |
Rows Removed by Filter: 3333333
Planning Time: 0.100 ms |
Execution Time: 7310.444 ms |

B4R name F B FAE7E % 5] test_name_index, {2 e Sk is iR Z RG]l AT
AR RS> X KNG A IES], T LAET name FEAIE N ERERS]



drop index test name index;
create index test_name_index on test (upper (name)) ;

HRER ZIERRHAT IR

explain analyze
SELECT * FROM test WHERE upper (name) ='VAL:10000';
QUERY PLAN

Bitmap Heap Scan on test (cost=1159.93..57095.47 rows=50000 width=15)

(actual time=17.046..17.047 rows=1 loops=1) |
Recheck Cond: (upper (name) = 'VAL:10000'::text)

Heap Blocks: exact=1 |

-> Bitmap Index Scan on test name index (cost=0.00..1147.43 rows=50000

width=0) (actual time=17.032..17.032 rows=1 loops=1) |

Index Cond: (upper (name) = 'VAL:10000"'::text) |

Planning Time: 1.985 ms |

Execution Time: 17.080 ms |

BRI S IR A Ay, TRt N R SR N 4 5 AT R T 5

21.3.4 B &S|

#8732 5] (partial index) 52 REFXTR P AP BARATEIEW RG], @4 WHERE TH)45
SE TR ER G AT . BN, X5 TIT K orders, ZEKERAIIT HAAAL T e MORES s FRATA TR AR
SERITT AT BB ER, AT LA — N R 5l

create table orders(order id int primary key, order ts timestamp, finished

boolean) ;

create index orders unfinished index
on orders (order id)
WHERE finished is not true;

2RI REE 7RSI id, LEZAT finished FBBIEZKRGI/MRZ . & AT LIHT
PACAR FE AT 1B -

explain analyze
SELECT order id
FROM orders
WHERE finished is not true;
QUERY PLAN |
Bitmap Heap Scan on orders (cost=4.38..24.33 rows=995 width=4) (actual
time=0.010..0.010 rows=0 loops=1) |
Recheck Cond: (finished IS NOT TRUE)
-> Bitmap Index Scan on orders unfinished index (cost=0.00..4.13 rows=995
width=0) (actual time=0.004..0.004 rows=0 loops=1) |
Planning Time: 0.130 ms |
Execution Time: 0.049 ms |

21.3.5 BEZ5|

PostgreSQL 1 [Z 51 #fJ& T R 51, RKERGIMBURL D ITAF# K ISR 5 &
PHARRNFH 2V RG], HED R, R T 2R 170,



L e

N fRGIX AN RS ), PostgreSQL 2#F Index-Only Scan, H 75 ZE 5 A% 51 KRl AE 3k
SR EMGER, AT BRI G R P EE . Bl

CREATE TABLE t (a int, b int, c int);
CREATE UNIQUE INDEX idx t ab ON t USING btree (a, b) INCLUDE

DA EEAEE T B a filb g 1 251251, R FH INCLUDE £ 5| 115 SUAFEAE 15
BreHME. BANAMF LA Index-Only Scan:

(c) s

explain analyze

SELECT a, b, c

FROM t

WHERE a = 100 and b = 200;
QUERY PLAN

Index Only Scan using idx t abont (cost=0.15..8.17 rows=1 width=12) (actual

time=0.007..0.007 rows=0 loops=1)
Index Cond: ((a = 100) AND (b = 200))

Heap Fetches: 0

|
|
\
Planning Time: 0.078 ms
|

Execution Time: 0.021 ms

DA B R ARG T B (av b) ARG 7B (o), Al DMGEE HR R T BRIk H45 R .

B-#Z 5] 32 #F Index-Only Scan, GiST 1 SP-GiST & 5| % £ 3 LLIE 751 Index-Only Scan,
Hofth 2 51 A SR Rl 7 2o

21.4 BEEET|

PostgreSQL #24t 7 —/N TR S MK pg_indexes, FILLHTEFEZRIIHE R

SELECT * FROM pg indexes WHERE tablename = 'test';

schemaname | tablename | indexname | tablespace | indexdef

—————————— o e e
| CREATE INDEX test _id index ON

Public | test |test id index |
public.test USING btree (id) |
public |test |test name index| | CREATE INDEX test name index

ON public.test USING btree (upper (name)) |

RS BIRUCO: B4, R4, R4 REEMUULRGIHE GEA.
psql i ] LA FHI\d table_name iy & & A R, QIRTPHRIER.

21.5 #3PET|

PostgreSQL 2t T — B KR EH @ R 5| 1 71k

ALTER INDEX index name RENAME TO new_name;
ALTER INDEX index name SET TABLESPACE tablespace name;



REINDEX [ ( VERBOSE ) ] { INDEX | TABLE | SCHEMA | DATABASE | SYSTEM } index name;

P4~ ALTER INDEX &%) 435 F T HEdr 4 R 51 ks 5h % 51 2 HAth 256, REINDEX H T &
HBRIIEE, CRARRSA R EE.

HAN, REMGIEZ G, REASEBSEIENFRN BRG] AN, BATHZEefiar
ANALYZE i 2 B BHEENSHER, DMEMRILS e SRS .

21.6 MRz

IR T EM D EERR], ATEMEAA N 2
DROP INDEX index name [ CASCADE | RESTRICT ];

CASCADE F/R M AR #ZZE 2 X 5 RESTRICT FRoRWRAEEKERT1Z &5
FIXT R, B4 mibrEEtE. BN RESTRICT.

FATTAT LA A BL R BRI IHER test ERIZR T

DROP INDEX test id index, test name index;



%22 = A

22.1 1 E#8EAR

B (View) A E R — NGRS A E R . MEAR S A SR, BRmk
REAR . BAWECEM N ERE 7 DAK, RJET DUBRR R AT &

Tablel

Table2

A BRAE AL T BAZS FRATIH SR LA 4 Ak

o BEREW, WoLEAME. KERME MGG E SO, K56 T &R,
AT DA BEHCR A AR SEEL 5

o PR BRI, SCHL SN . ERLEIE LR gL 552 A8, XM S —
MR ZEREM RN, AREBSERE D, AT EESSMERNHA], AT LA
B R A4 T B R 5

o PEHIXT TRV, e ath. W EDY P SRRV, A R BT R
(]I R APR 1 e vF s il FEEe BUE R, Bl e . TH4%.

22.2 BIEME

PostgreSQL f#i ] CREATE VIEW i 1) i 41 /]
CREATE VIEW view name AS query;

Horr, view_name ZALEM AR AS Z MK E G A), T DL AR BE R 2R
i, DURIHAAIE T M TR E R A



CREATE VIEW emp details view
AS SELECT

.employee id,

.job_id,

.manager id,
.department id,
.location_id,

.first name,

.last name,

.salary,

.commission pct,

Q ® ®© ® ® 9 ® ® O O

.department name,
j.job_title
FROM employees e
JOIN departments d ON (e.department id = d.department id)
JOIN jobs j ON (j.job id = e.job id);

AL TIERA WA 3 R IREUE .
BRR, RATAT LLESE AL i b i, AN B 0 B R R A

SELECT * FROM emp details view
WHERE department name = 'IT';

ZAEANR BT T 31T A TS B

kY

22.3 B E

R T EE UM E E A, 7] LA H CREATE OR REPLACE 4] :

CREATE OR REPLACE VIEW view name
AS
query

PostgreSQL  H #i R X FREIALE & U 7B, AN SRR 7 B sl 15 ol 7 B i) A PR B
o B, FATAT LA emp_details_view 31—~ B¢ hire_date:

CREATE OR REPLACE VIEW emp details view
AS SELECT
.employee id,
.job_id,

.manager id,
.department id,
.location id,
.first name,
.last name,
.salary,
.commission pct,
.department name,
.job_title,
e.hire date

“-- 0. ®© O ® ® Q ® ® O O

FROM employees e
JOIN departments d ON (e.department id = d.department id)
JOIN jobs j ON (j.job id = e.job id);



534b, PostgreSQL i&4 4 T ALTER VIEW IEAMEHR B B YE. Filtn L~ A T2
IDEZR7®

ALTER VIEW emp details view RENAME TO emp info view;

ZIEAEALE emp_details_view H v 4% 4 emp_info_view.

ALTER VIEW ifi iR 4L 7 HABRIE L hfe, Blin B v B B E . Bl s r R
A&, BARATLAZ2E 5 .

22.4 MIBRALE

{# F§ DROP VIEW &AM — N A R -
DROP VIEW [ IF EXISTS ] name [ CASCADE | RESTRICT ];

Hodr, IF EXISTS w PLEE iR — ANAAELE AL I 772 AR 5% CASCADE 3R M R ik
BT ZA B RIXT % RESTRICT KWl RAFAEMET N RERE R, X2BME.

BATEALE emp_info_view fIH -

DROP VIEW emp info view;

22.5 BYAFLE

BT wmAYE TIEHKREFEA (CTE) , BH#H RECURSIVE i 7seilif HEH. St
L, MRS SO AT RUE ) RECURSIVE:

CREATE RECURSIVE VIEW view name (column names) AS query;
FEVERNE, B EFEER E B4R column_names. LA EiBEA)SZBR E2&4T.

CREATE VIEW view name AS
WITH RECURSIVE cte name (column names) AS (query)
SELECT column names FROM cte name;

AR 2 17 TErhalad 309 CTE i P 21 234544 B B il 6 g SOy — Mg AL A :

CREATE RECURSIVE VIEW employee path(employee id, employee name, path) AS
SELECT employee id, CONCAT (first name, ',', last name), CONCAT (first name,
',', last name) AS path
FROM employees
WHERE manager id IS NULL

UNION ALL
SELECT e.employee id, CONCAT (e.first name, ', e.last name),
CONCAT (ep.path, '->', e.first name, ',', e.last name)

FROM employee path ep
JOIN employees e ON ep.employee id = e.manager id;


https://www.postgresql.org/docs/current/static/sql-alterview.html

22.6 A]EFTE

LR S W P A i S

o MLEE X FROM T4 i A & — AR B T BRI s
o MLEE IR INZ B s A A E BLUR F4A): GROUP BYLHAVING. LIMIT, OFFSET,
DISTINCT. WITH. UNION. INTERSECT LA EXCEPT;
o SELECT FIFRFAUEE Nk, FAREEHEEERE (il SUM. COUNT. AVG
%),
B2z AR N AT S AL Cupdatable view) , B AT AT LAXE AT INSERT.
UPDATE DL}, DELETE &%), PostgreSQL £xH4iX Led VEHE Hi o} IS /2 2 IIHR 1 .

A1 — ML E employees._it:

CREATE VIEW employees it AS
SELECT employee id,
first name,
last name,
email,
phone number,
hire date,
job id,
manager id,
department id
FROM employees
WHERE department id = 60;

LA employees_it A& T IT HMIIMRTER, FEAEERTHAHTE. ZMEHE
HEe A i3] 5 25 -

SELECT employee id,first name, last name FROM employees it;

employee id|first name|last name|

——————————— |-
103 |Alexander |Hunold |

104 |Bruce |Ernst |
105|David |Austin |
106|Valli | Pataballa]
107 |Diana | Lorentz |

BAE AL E employees_it 4y employees FE 3 n—4~ 52 T

INSERT INTO employees it

(employee id, first name, last name, email, phone number, hire date, job_ id,
manager id, department id)

VALUES (207, 'Tony', 'Dong', 'DONG', '590.423.5568"', '2020-05-06"', "IT PROG',
103, 60);

SELECT employee id,first name, last name FROM employees it;
employee id|first name|last name|
——————————— el e

103 |Alexander |Hunold |

104 |Bruce |Ernst |

105 |David |Austin |



106 |Valli | Pataballa]|
107 |Diana | Lorentz
207 | Tony | Dong

TEER, DMEMEE 7B @ B T &k . DUR Ay 226t o 1 B
employees_it &5 T/ H #r:

UPDATE employees it
SET salary = 5000
WHERE employee id = 207;
SQL Error [42703]: ERROR: column "salary" of relation "employees it" does not
exist
Position: 26

ATERL B2 SR B RE I8 I A B AT 4
PATH BT 1) 52 TN employees & Al B

DELETE FROM employees it
WHERE employee id = 207;

22.6.1 WITH CHECK OPTION
BATFVGE A employees_it v employees #38 in—AN 2 T, HERPERER 1140 5 20k 80:

INSERT INTO employees it

(employee id, first name, last name, email, phone number, hire date, job_ id,
manager id, department id)

VALUES (207, 'Tony', 'Dong', 'DONG', '590.423.5568', '2020-05-06"', '"IT PROG',

149, 80);

SELECT employee id,first name, last name
FROM employees it

WHERE employee id = 207;

employee id|first name|last name|

SELECT employee id,first name, last name
FROM employees
WHERE employee id = 207;
employee id|first name|last name|
——————————— el

207 | Tony | Dong |

I B TANE T T #0, #n E ek E &R, ] PLEd employees K A
o
AT B ke A e\ BE S O E AN R LR, wT A WITH CHECK OPTION 3% 1 :

CREATE OR REPLACE VIEW employees it AS
SELECT employee id,

first name,

last name,

email,

phone number,

hire date,

job_id,



manager id,
department id
FROM employees
WHERE department id = 60
WITH CHECK OPTION;

FRGET LA employees_it 4 employees F 30— 51 T

DELETE FROM employees
WHERE employee id = 207;

INSERT INTO employees it

(employee id, first name, last name, email, phone number, hire date, job_ id,
manager id, department id)

VALUES (207, 'Tony', 'Dong', 'DONG', '590.423.5568"', '2020-05-06"', "IT PROG',
149, 80);

SQL Error [44000] : ERROR: new row violates check option for view "employees it"

Detail: Failing row contains (207, Tony, Dong, DONG, 590.423.5568, 2020-05-06,

IT PROG, null, null, 149, 80).

PAT G R BRI RAG AR, e N A -

WITH CASCADED CHECK OPTION 32 35l 2 5% 4% el DA Kz & I ARl 1) G Ath 408 Pl 30 A T IR A 7
WITH LOCAL CHECK OPTION #£30 H 5% M ar L B8t 1746 & . BRiA N CASCADED.

22.7 ¥R E

YA (Materialized View) 2 PostgreSQL 24t — N B IhfE, B2 TR A
B —Fh 5% %

YDA BRI AR B ) e R Xl B AN A 52 P R A wiE A, T H ] DM 3R — REAEE 3L .
YA B R R i R X R B A2+ INSERT. UPDATE. DELETE L& MERGE &), HALiE
Ikl 3 A A P AT 50 P o S

Y B PR RIS T A OSSR, @ T ERE. BaRGE . BuRERE 5.

341, PostgreSQL  H Hi AN SCREVIAC AL IR S BT, DR A0 A RU PR o F) 800 3 AN 2 e
s

22.7.1 SIE¥HME
PostgreSQL {4 CREATE MATERIALIZED VIEW i) 61 @41 & -

CREATE MATERIALIZED VIEW [IF NOT EXISTS] name
AS query
[ WITH [NO] DATA];

Hrr, IFNOT EXISTS mJ RLikt 4 8 & Gl 2 — AN S A A7 7E AL AR RS P2 A2 8557 . name &%)
AL 4 FR; query WAL AL B iiE 4]

WITH DATA Rt SH AL s, X2 BRAIET; WITH NO DATA £oR
BN AR E S, N R A E T BdE, 7B YT REFRESH MATERIALIZED


https://www.postgresql.org/docs/current/sql-creatematerializedview.html

VIEW 2 Rl Hr i B e 2 574 Re A .

Q@ BV E S (A i1 AU S FF ORDER BY FAJ, {ERAMELE(E . WA s DL
SEMFF S el N AZAE BB N BB € HE PP 5 B TS ROZARASER B B A7 A U o

PUNERI IR T M R T aHE S

CREATE MATERIALIZED VIEW emp stat mv

AS

SELECT d.department name, j.job title, count (*)

FROM employees e

JOIN departments d ON d.department id = e.department id
JOIN jobs j ON j.job id = e.job id

GROUP BY d.department name, j.job title;

YA emp_stat mv GLE T FEIEER T TRERA. G it 53 D20
BATTT L E LA emp_stat_mv, FRELA T40HE R

SELECT *
FROM emp stat mv
ORDER BY department name;

department name |job title | count |
———————————————— B ettt et e R FE e e
Accounting |Public Accountant | 1]
Accounting |Accounting Manager | 1]
Administration |Administration Assistant | 1]
Executive |Administration Vice President | 2 |
Executive |President | 1]
Finance |Accountant | 5]
Finance |Finance Manager | 1]
Human Resources |Human Resources Representative | 1]
IT | Programmer | 5]
Marketing |[Marketing Manager | 1]
Marketing |[Marketing Representative | 1]
Public Relations|Public Relations Representative| 1]
Purchasing |Purchasing Clerk | 5]
Purchasing | Purchasing Manager | 1]
Sales |Sales Representative | 29|
Sales | Sales Manager | 5]
Shipping | Stock Manager | 5]
Shipping |Stock Clerk | 20|
Shipping |Shipping Clerk | 20|

WAL T DME R — SRR 51, SEBLZRAM A L. flan, PURNiEA)DY emp_stat_mv €Y
BT ARG

CREATE  UNIQUE INDEX wuk emp stat mv ON emp stat mv(department name,
job title);

22.7.2 RIFTLALE

PostgreSQL ¥IMEALEI AL A SR EdE, 72T 34T REFRESH MATERIALIZED VIEW
)


https://www.postgresql.org/docs/current/sql-refreshmaterializedview.html
https://www.postgresql.org/docs/current/sql-refreshmaterializedview.html

REFRESH MATERIALIZED VIEW [CONCURRENTLY] name
[ WITH [NO] DATA];

Hor, CONCURRENTLY ] DASZRFRFT AL B FLAhZE 12 ) 9 A i3 1 A 4 T ) i
SERMACRLIE BN 5], T HARERRIE ARG 8 TR

WITH DATA R lE e SE e AL R s, XA 2 BRAIETI; WITH NO DATA £
VIR vk /i | T = ) P e 3 5 R N R B er

CONCURRENTLY 1 WITH NO DATA EIIAGE—E o ARIE 78 203 0 A0 AR Bl 37 st
A3 FF CONCURRENTLY ET7

Q UYL R E B WIE R85 7 ORDER BY T4J, bl B E R N AL 14
WEEHE AT SR A28 i 5 I P HEAT 474

B, FATTATCAE $HHAT L IE A RET AR ] emp_stat_mv o EE -

REFRESH MATERIALIZED VIEW CONCURRENTLY emp_stat_mv;

B AT A MBS S WA ] emp_stat_mv H R EE -

REFRESH MATERIALIZED VIEW emp stat mv
WITH NO DATA;

22.7.3 &L E
ALTER MATERIALIZED VIEW &R A] DUESIME M B B — g vk, Blun &R, TR 2%

ALTER MATERIALIZED VIEW [ IF EXISTS ] name
RENAME [ COLUMN ] column name TO new column name;

ALTER MATERIALIZED VIEW [ IF EXISTS ] name
RENAME TO new name;

ALTER MATERIALIZED VIEW [ IF EXISTS ] name
SET SCHEMA new_ schema;

MBS TSI E R ZB AR, B MEEH TS E 2R, 5=
EH TS B e .
B4n, PLREAEEALE emp_stat_mv 4 FRIZECH emp_stat_mv2:

ALTER MATERIALIZED VIEW emp stat mv
RENAME TO emp stat mv2;

ALTER MATERIALIZED VIEW & A AN BefE e A AL B e SCHR ) 2 i i ) s a0 SRAR B ey
WAL 2 R A wER), 75 ZE AR I = A .

ALTER MATERIALIZED VIEW &R AL 7 HADME I RE, BRI LAS % 5 5 30k

22.7.4 ML E
PostgreSQL {# /] DROP MATERIALIZED VIEW i& 4] AL 41 14 -

DROP MATERIALIZED VIEW [ IF EXISTS ] name [ CASCADE | RESTRICT ];

Hrp, IF EXISTS AJ DL Gl — AN AAAAE R AL B P2 AR 5% CASCADE R B


https://www.postgresql.org/docs/current/sql-altermaterializedview.html
https://www.postgresql.org/docs/current/sql-altermaterializedview.html
https://www.postgresql.org/docs/current/sql-dropmaterializedview.html

BRI T 1Z LR B0 R RESTRICT R MR AFAEARAGN RN R R G, X2ABRME .
FATAT LA FH LA iE R IR A AL emp_stat_mv2:

DROP MATERIALIZED VIEW emp stat mv2;



%5 23 & PL/pgSQL fEfifid 2

23.1 #k

KR 1 ArdE SQL 5] 41, PostgreSQL i SCHHH I & Al #4215 5 (9140 PL/pgSQL.C.PL/Tcl.
PL/Python. PL/Perl. PL/Java 55 ) G R FEFI k%L, FRONAEEIEFE (Stored Procedure)
FHE LK% (User-Defined Function) . fFfigid #2 X Frr 2 i #Eou R, Hlandshilgifg . fEdrm
FARMTHE.

5 P A7 it AT R ) B A 4

o /D N AEIHE 2 2 TR KI8T ) SQL TE AR A Al AE RO 2 A 5 b, N RR
Fr R BEORR PR B0 ORI 145 R, 4% 7 AR 2 SQL IBAIJFEME R .

o IRFNHRIMERE. DN EE LR BN LR BEAT 1 T 1 A7 Aok A2 B8l P IR 55 4 1

o TTEVE. FEGEIREAN BB D RERT LA 2 AN (R AE

IR, A R AT R ok — L ]

o SEURMIT RGEE . RO RE 7 ZH A 2T, T HAR 2 P RN G 9F A B X i fg
o ATy HEATRRASE B I
o NABHEFEEH ARG L MLEBHE, EEFERKNZESR

AL FES Y PLIpgSQL FEfi%idFE, &A1 Oracle PL/SQL JE# 25{EL, & PostgreSQL 2Rk
FrEOAE AL RE. 18 PL/pgSQL 5 R 45 «

o PL/pgSQL 8 5%, TN AA St Rl RE IR R 2

o PL/pgSQL /& PostgreSQL ERAZ FF it 215 &, PL/pgSQL JF R I H i SCeRHnT LA P B
PR

o PL/pgSQL #2751 VF £ M KITIRE, Bllmiebs, W LASEIL G A1 R4

23.2 PL/pgSQL X A3HRLEH)

PL/pgSQL & —FhHURIES , R A7A g i FE A0 o DA RS S TR AT . U2 —
PL/pgSQL fRESHL1)5E X -
[ <<label>> ]
[ DECLARE
declarations ]

BEGIN

statements;

END [ label 1;

Hrr, label 2k AESEREREE, FTRAUH T EXIT iEAIR R E IS EE, s fRE



A4 FR; DECLARE & —MNrlIERIA BE 0, AT B E; BEGIN Fl END Z[H2fXAS 3
&, Wt E BTSRRI Fra MIBREHER DS () 498, END Z a4 5 RonRigbegs
e

AR A A i B (1A QRS R 1]«

DO $$
DECLARE
name text;
BEGIN
name := 'PL/pgSQL';
RAISE NOTICE 'Hello %!', name;
END $5;

PLER—ADEALT, SR (BRI EMEE) - K, DOEMHT
PATE LT BATEX T —NEFFEREAE name, AR EIRE 4 H—/M5 B RAISE NOTICE
FH T4 3@ AT o

$SHITE#5]5 () , KN PL/pgSQL AL EARMIAE FRFf SO, BERL T
[ B BH# LT X (BEE SR - wF Lz, FESWRLLTER:

DO
'DECLARE
name text;
BEGIN
name := ''PL/pgSQL'"';
RAISE NOTICE ''Hello %!'', name;
END ';

BARXMEFARATTE, [tk PL/pgSQL 4k | $$ibE G Fi5] 5 fnl il FAI 142 1L 228 31 HiAth
TEARBIFFS, il w$function$sl 4 $procedure$, 1FH 2 —Hf.

£ psql % ia AT B ACRS I R T .

postgres=# DO $$

postgres$# DECLARE

postgressS# name text;

postgres$# BEGIN

postgres$# name := 'PL/pgSQL';

postgres$# RAISE NOTICE 'Hello %!', name;
postgres$# END $$;

NOTICE: Hello PL/pgSQL!

23.2.1 #REFR

PL/pgSQL SCHRFARRL R IR E, WAt — MRS R N AR B b . 3 iE AR
T ER B AR T (subblock) , AL TGRS ER B AR A FhTE (subblock) o FHLm] LLEARHS
T E PRy, FHAaTPLE S ANBE A AR &, 1 BAE PN IHE E S e . %1
.

DO $$

<<outer block>>
DECLARE



name text;
BEGIN
name := 'outer block';
RAISE NOTICE 'This is %', name;

DECLARE

name text := 'sub block';
BEGIN

RAISE NOTICE 'This is %', name;

RAISE NOTICE 'The name FROM the outer block is %', outer block.name;
END;

RAISE NOTICE 'This is %', name;

END outer block $$;

B, AMHet e T —/NME & name, {H A“outer block”, HiHiZ R RME; ARJEETHR
HE T A&, {6y sub_block™, #ithiZA & M1, JF Hal e AR br 2 da th 1 AR HL
B BRJE R A B A, DA E AR AT B A R

NOTICE: This is outer block

NOTICE: This is sub block

NOTICE: The name FROM the outer block is outer block
NOTICE: This is outer block

23.3 EARS®E

5 AR FRE S 240, PL/pgSQL S RRE SUR BRI &,

23.3.1 TE

BRE-NEEXNST, RETAEPREMIE. DR EERTEMERET, BRI
(AT LTRSS ATI BB B

TEAFHAS B2 R, 7 S AR 1 75 B 43 AT 7

variable name data type [ NOT NULL ] [ { DEFAULT | := | = } expression ];

HAr, variable_name &M AR, @ FEERE M EXIIAFR; data_type &4F &N
KA, ATLUAEAEAT SQL HdE2kAY, g T NOT NULL, 24454 F Jath i) ik s B de e
YIUEE

AT e — e AR B 75 B FR 2

user id integer;
quantity numeric(5) DEFAULT O;
url varchar := 'http://mysite.com';

B T HEAH) SQL Hd M 2 b, PL/pgSQL 3 ST 4 T3 1 7 B sl AT sl HoAh A2 g AR

myrow tablename$ROWTYPE;
myfield tablename.columnname$TYPE;



amount quantity%TYPE;

myrow & —MTIRR AL &, W] DAAH A B 1 AR ] R B0 AT CROR AT O 45K ZE AT tablename
FFD 5 myfield f%dhE 258 LR T tablename.columnname 7 B )52 3¢; amount A1 quantity [
B3

ST R B R PEA IR RAARR, Fla:

arow RECORD;

TR A B A TUE LS5, A A IR I 4 58 » 10 B W] AR IS AT I e
SRR AR ] U THEE A5 A s FOR fEH AL & .

Biibz 5t PLIpgSQL & AT LAET ALIAS & X — MR 4

newname ALIAS FOR oldname;

BB, newname F1 oldname 183 7 A8 A [R5 52 .

23.3.2 BE

UARAE E AR5 T CONSTANT K87, EMRAEE X F . HE N EREARY
HIaate, JFHARERR .

PATR 7ol i 5 SCH 5 PTG TR -

DO $$
DECLARE
PI CONSTANT NUMERIC := 3.14159265;
radius NUMERIC;
BEGIN
radius := 1.0;
RAISE NOTICE 'The area is %', PI * radius * radius;
END $5$;

NOTICE: The area is 3.1415926500
‘i 5 ] DLH] T8 5 BE 2L (magic number) , B2 ARG B RIS T DAk MRS I 4E S AT,
FIrA A 2 AR ER 2=t G B S SO [R5, AR ZAE 0 A g i i 2 8

23.4 ¥TH| 45

23.4.1 IF iBH]
IF V50T DAL T i BV ATERME,  PL/pgSQL 424t 7 =F R IF 154).

e IF...THEN... ENDIF
e [F... THEN ...ELSE ... ENDIF
e [F... THEN ... ELSIF ... THEN ... ELSE ... END IF

B, B IF AR

IF boolean-expression THEN



statements
END IF;

W 1A 5 boolean-expression BN E, AT THEN Z 5G] ; 0], ZBSIXLEH].
il

DO $$
BEGIN
IF 2 > 3 THEN
RAISE NOTICE '2 KT 3';
END IF;

IF 2 < 3 THEN
RAISE NOTICE '2 /hF 3';
END IF;
END $$;

NOTICE: 2 /MF 3
R IR ER) BV R

IF boolean-expression THEN
statements

ELSE
other-statements

END IF;

xR IE A boolean-expression HI{E N E, 4T THEN Z 5 HIiER]); S, 4T ELSE 2 J5
HIiEA] . .

DO $$
BEGIN
IF 2 > 3 THEN
RAISE NOTICE '2 KT 3';
ELSE
RAISE NOTICE '2 /hMF 3';
END IF;
END $$;

NOTICE: 2 /MF 3
AR BRI SRR A KA

IF boolean-expression THEN
statements

[ ELSIF boolean-expression THEN
statements |

[ ELSIF boolean-expression THEN
statements ]

[ ELSE
statements ]

END IF;

U2 A I RIE S, WERFEA RN R, BTN ) WERPTA SR A9, A
T ELSE JRHIIIEA); WRBCA ELSE A A #AAT . fl4n:

DO $$



DECLARE
i integer :

3z
£

J integer :
BEGIN
IF i > j THEN
RAISE NOTICE 'i KT+ j';
ELSIF i < j THEN
RAISE NOTICE 'i /M j';
ELSE
RAISE NOTICE 'i Z&F §';
END IF;
END $$;

NOTICE: i T 4
DO

23.4.2 CASE iEf]

7 IFiBEA]Z4h, PostgreSQL it T CASE B4, [FIRER] LURTE A 7] i 2 A AT A [F] )
S ¥ER) . CASE 1BR)4 AWM. A ¥ CASE 1) fIiZE CASE iEH).

I\ CASE iBHJFIZE 13 FH /A1) CASE ik :UAE — /M, CASE Rk~ SQL &
jiito
f&i ¥ CASE B A &5 T

CASE search-expression
WHEN expression [, expression [ ... ]] THEN
statements
[ WHEN expression [, expression [ ... ]] THEN
statements
]
[ ELSE
statements ]
END CASE;

B, 1A search-expression [ ; 2R G MK WHEN 1 3RIA s TEEE LG iRk
B T AHEERE, AT ARG statements; f5 22 143 SCANFREAT I 0 SR 3R VLR FO1E, $h4T ELSE
A RS %A ELSE, ot CASE_NOT_FOUND 5% .

il

DO $$%
DECLARE
i integer := 3;
BEGIN
CASE 1
WHEN 1, 2 THEN
RAISE NOTICE 'one or two';
WHEN 3, 4 THEN
RAISE NOTICE 'three or four';
ELSE
RAISE NOTICE 'other wvalue';
END CASE;
END $$;



NOTICE: three or four
&1 5. CASE ) W REEAT (8] S S5 E LU, #8& CASE 1 1) W] LUSIZEN B S AR I il 12 4R«

CASE
WHEN boolean-expression THEN
statements
[ WHEN boolean-expression THEN
statements
.1
[ ELSE
statements ]
END CASE;

IR FIWTEEAS WHEN 2 J5 BT, W RN B HATA BB R 5 2200 0 KA AT A
Wr: W SR AVLECHIME, 447 ELSE ig4); R Im&H ELSE, ¥l CASE_NOT _FOUND
S, .

DO $$
DECLARE
i integer := 3;
BEGIN
CASE
WHEN i BETWEEN O AND 10 THEN
RAISE NOTICE 'value 1is between zero and ten';
WHEN i BETWEEN 11 AND 20 THEN
RAISE NOTICE 'value is between eleven and twenty';
ELSE
RAISE NOTICE 'other wvalue';
END CASE;
END $$;

' CASE RiAA W LMEERE R (A2, SCBL IF RIS Rl fe

23.4.3 {EIFEA]
PostgreSQL 24t 4 BB AT A& HIiES): LOOP. WHILE. FOR 1 FOREACH 7&#f, LL
FAEAFEH R EXIT Al CONTINUE 154,

56, LOOP FIF e LA JERIEMIE ]

[ <<label>> ]
LOOP
statements
END LOOP [ label 1;

— MBS A EXIT 8% RETURN iEAJIB H 3, label 7] LA T EXIT 5(# CONTINUE &
H)IR H BCE BB AT IR B A . 0.

DO $$
DECLARE
i integer := 0;
BEGIN
LOOP
EXIT WHEN i = 5;
i =1+ 1;



RAISE NOTICE 'Loop: %', i;
END LOOP;
END $$;

NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:

Her, EXITiEAJH TR HBIEA. 5880 EXIT &AW

g o W N

EXIT [ label ] [ WHEN boolean-expression ];
A JEA K1) & CONTINUE:

CONTINUE [ label ] [ WHEN boolean-expression ];
CONTINUE /R 2B S THIE ), BREHENT —RGEH. filtn.

DO $$
DECLARE
i integer := 0;
BEGIN
LOOP
EXIT WHEN i = 10;
i =1+ 1;
CONTINUE WHEN mod(i, 2) = 1;
RAISE NOTICE 'Loop: %', 1i;
END LOOP;
END $$;

NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:

AR | ONAHN, EIREHEN T RIEM, AITER AR NIE .

= o o N

0

72

WHILE ¥ B vE R

[ <<label>> ]

WHILE boolean-expression LOOP
statements

END LOOP [ label ];

721550 boolean-expression HI{E A B, JEIA AT H A 5] ; 2R 5 B R F R RIA X ME,
2R A AR B HAE . .

DO $$%
DECLARE
i integer := 0;
BEGIN
WHILE i < 5 LOOP
i =1+ 1;
RAISE NOTICE 'Loop: %', i;
END LOOP;

END $8§;



NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop:

FOR JEIA AT LA T3k [ — N B0 el e A 45 R4, i B0 Bl R TE A B T

a s w N

[ <<label>> ]

FOR name IN [ REVERSE ] expression .. expression [ BY expression ] LOOP
statements

END LOOP [ label ];

FOR TEHMERIA M /NI K HE4T 6 ] , REVERSE #om MK EI/NE 7 BY F T8 & Bk i &,
BN 1. .

DO $$
BEGIN
FOR i IN 1..5 BY 2 LOOP
RAISE NOTICE 'Loop: %', i;
END LOOP;
END $$;

NOTICE: Loop:
NOTICE: Loop:
NOTICE: Loop: 5

AR | ATREEHTE S T LAE FOR JE3 A EBAE T
i g i 45 RAE ) FOR 830 T

[ <<label>> ]

FOR target IN query LOOP
statements

END LOOP [ label ];

Hrh, target 7] LL2—~ RECORD AF i, 1T A EBHIE 5 /7 RIbr=513% . [EIEH 4, target
RE T BRI AT HdE . Flin:

DO $$
DECLARE
emp record;
BEGIN
FOR emp IN (SELECT * FROM employees LIMIT 5) LOOP
RAISE NOTICE 'Loop: %,%', emp.first name, emp.last name;
END LOOP;
END $S;

NOTICE: Loop: Steven,King
NOTICE: Loop: Neena,Kochhar
NOTICE: Loop: Lex,De Haan
NOTICE: Loop: Alexander,Hunold
NOTICE: Loop: Bruce,Ernst

FOREACH {i¥f 5 FOR 72140, HA AR )& — N

[ <<label>> ]



FOREACH target [ SLICE number ] IN ARRAY expression LOOP
statements
END LOOP [ label 1;

WA 5 5E SLICE 8{#f5 %€ SLICE 0, FOREACH 4B b A oE. filn:

DO $$
DECLARE
X int;
BEGIN
FOREACH x IN ARRAY (ARRAY[[1,2,3],[4,5,6]1)
LOOP
RAISE NOTICE 'x = %', x;
END LOOP;
END $$;

NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:
NOTICE:

WHRAEE T A IEBEY) SLICE, FOREACH #4448 S84l ib) Fs SLICE AR K T4

XXX X X X
Il
o U W N

YERE . il

DO $$%
DECLARE
x int[];
BEGIN
FOREACH x SLICE 1 IN ARRAY (ARRAY[[1,2,3],I[4,5,611)
LOOP
RAISE NOTICE 'row = %', x;
END LOOP;
END $5;

NOTICE: row {1,2,3}
NOTICE: row = {4,5,6}

PL_Eos il it FOREACH EA) ) 7 B4 i —4E8) o

23.5 5ErR

PL/pgSQL i bn e VFHATTE A2, SRR AR RAE B REE P (1 — ik . Birkn il LAKE K

SRR ROVF 2 NSRRI AERR s T34k, FRATRTLUE S AR AR SRR L 2R
Je U P e T DA 32 A 5] AR PR (9] ) 25 R 4

S P b AR 2B BRRAR G R

1. U RR AR
2. ATIFEbE;
3. MWFFRREEE R



4. FIBREBAAAEEZ AR WAL, $ATH 3B BN, $ATH 5
5. KHIEHR.
FATE L A7 B A e 4 T R

DO $%
DECLARE
rec_emp RECORD;
cur emp CURSOR (p deptid INTEGER) FOR
SELECT first name, last name, hire date
FROM employees
WHERE department id = p deptid;
BEGIN
- FIITiER
OPEN cur_ emp (60) ;

LOOP
-= BRI i8R
FETCH cur emp INTO rec emp;
-— LR ENE 2 AR R R

EXIT WHEN NOT FOUND;

RAISE NOTICE '%,% hired at:%' , rec emp.first name, rec emp.last name,
rec emp.hire date;
END LOOP;

-—- Close the cursor
CLOSE cur emp;
END $$;

NOTICE: Alexander,Hunold hired at:2006-01-03
NOTICE: Bruce,Ernst hired at:2007-05-21
NOTICE: David,Austin hired at:2005-06-25
NOTICE: Valli,Pataballa hired at:2006-02-05
NOTICE: Diana,Lorentz hired at:2007-02-07

B, P T AR cur_emp, I HIRE 7 A EWIESR), i NSHL p_deptid ZRER
SERBITHI AT SR 1EH OPEN FTFfbr; A EIEM P A] FETCH 84 SRIUbr 130 3%,
R B R B 2 AR R IEIER); 5 rec_emp A TAP#IEFR 0 sJ5fH CLOSE
ERICHAR, BB

Jebr2 PUPGSQL i — Mg R B AL BT RE, S 2 R T ik T AS 2 1) .

23.6 FRIRAIE

23.6.1 RREWIZFER
PL/pgSQL #2&4it 7 RAISE i), FT4T BN S8 il A%

RAISE level format;

AN level AR TR AR ™ B 4050, 45


https://www.postgresql.org/docs/current/plpgsql-cursors.html

e DEBUG

e LOG

e NOTICE

e INFO

e WARNING
e EXCEPTION

TE_ESCRB A, AT 5 A% F NOTICE #irt— 2845 B iR AN R % level, BRIA N EXCEPTION,
B B I & IEREgEAT .

format /& — N THRAUE B AEK FAF R, ATEMER 25 (%) SRS HIE, W
MESHES S (%% Rt ESSH .

DLF 2 —%% RAISE iEA)7~ 5 :

DO $$
BEGIN
RAISE DEBUG 'This is a debug text.';
RAISE INFO 'This is an information.';
RAISE LOG 'This is a log.';
RAISE WARNING 'This is a warning at %', now();
RAISE NOTICE 'This is a notice %%';
END $$;

INFO: This is an information.
WARNING: This is a warning at 2020-05-16 11:27:06.138569+08
NOTICE: This is a notice %

MEERAT LR, FFARRTA B S A AT B 215 s AR 5548 H S o XA AT DOE T A E 2

¥ client_min_messages 1 log_min_messages #4Ti% & .

XFF EXCEPTION 25l 4, ol PASZRERA M LT .

RAISE [ EXCEPTION ] format USING option = expression [, ... ];

RAISE [ EXCEPTION ] condition name USING option = expression [, ... ];
RAISE [ EXCEPTION ] SQLSTATE 'sglstate' USING option = expression [, ... 1;
RAISE [ EXCEPTION ] USING option = expression [, ... 1;

o, option AT LA LA R &I :

e MESSAGE, % EiHIRHEE. WH RAISE IBEAHTEAEE T format F8, AREFH A
ZIET .

o DETAIL, fREHRIRIFEELR.

e HINT, HE MEREL.

e ERRCODE, f5%&E MRS (SQLSTATE) o Al DL SCRY o 461 4 Wk 8 AN 715
ZH ) SQLSTATE 465,

e COLUMN. CONSTRAINT. DATATYPE. TABLE. SCHEMA, i&[A]#H 3<% 5 44K o

D YN IE

RAISE EXCEPTION 'Nonexistent ID --> %', user id
USING HINT = 'Please check your user ID';

RAISE 'Duplicate user ID: %', user id USING ERRCODE = 'unique violation';


https://www.postgresql.org/docs/current/runtime-config-client.html#GUC-CLIENT-MIN-MESSAGES
https://www.postgresql.org/docs/current/runtime-config-logging.html#GUC-LOG-MIN-MESSAGES
https://www.postgresql.org/docs/current/errcodes-appendix.html

RAISE 'Duplicate user ID: %', user id USING ERRCODE = '23505';

RAISE division by zero;
RAISE SQLSTATE '22012';

23.6.2 KEWS
PL/pgSQL #&fit 7 ASSERT iEH]), Tl F g R FI ek 24 :

ASSERT condition [ , message ];

Hrp, condition ;&2 — MR FIEI; WHREHISE R NE, ASSERT i@id; e B
NULL, ¥4t ASSERT_FAILURE 53 . message TR AL4 4 14215 B, BRIl N “assertion
failed”. I%:

DO $$
DECLARE
i integer := 1;
BEGIN
ASSERT i = 0, 'i MIFIBERNZN 0! ';
END $S;

ERROR: i [MHIZRMERIZN 0!
CONTEXT: PL/pgSQL function inline code block line 5 at ASSERT

A\VER, ASSERT HidEFH FAEG R 4 85 Bl RAISE iE4].

23.6.3 {HRFHE

BRAEDL T, PLpgSQL 38 BRI 2 & A AT, FIRRGS S 45 . FA 1 m] PLEEAR TG B
fF{§i ] EXCEPTION Hli$R R I 4k 25 55 -

[ <<label>> ]
[ DECLARE
declarations ]
BEGIN
statements
EXCEPTION
WHEN condition [ OR condition ... ] THEN
handler statements
[ WHEN condition [ OR condition ... ] THEN
handler statements
-]
END;

IR AT i, FEFH¥ 2N EXCEPTION fiidk; {KIKULEC condition, #£%|2E—AMIL
B H 73 SCHFRAT AR handler_statements;  WIER A R BT MIITECH) 70 32, 4ESEH B R

PAR & AN ERE A IR 1l

DO $$
DECLARE

i integer := 1;
BEGIN

i:=1/ 0;
EXCEPTION


https://www.postgresql.org/docs/current/errcodes-appendix.html

WHEN division by zero THEN
RAISE NOTICE 'FREAHR! v;
WHEN OTHERS THEN
RAISE NOTICE 'HAfdfiR! v;
END $$;

NOTICE: RKREAHIR!
OTHERS H i3k A 45 & fu s m R i,

PL/pgSQL I FAL T i F VR 4N 1R 15 20 GET STACKED DIAGNOSTICS 4], HAkn] L2
E YD E =

23.7 BHENX R

Y
v

BRI —> HE XK PL/pgSQL eki%, 7T LA H CREATE FUNCTION i54]:

CREATE [ OR REPLACE ] FUNCTION
name ( [ [ argmode ] [ argname ] argtype [ { DEFAULT | = } default expr ]
[g ocol 1)
RETURNS rettype
AS $S
DECLARE
declarations
BEGIN
statements;
END; $$
LANGUAGE plpgsqgl;

CREATE F/~ 8 iK%, OR REPLACE /R Bt i #UE X s name 2 R4 ; 155 W22 4L,
ZASHUEHE 550 argmode AL IN (FIAN) « OUT Gir) « INOUT (B A% %
# VARIADIC (B A48 , BRIAN IN; argname &S 5455 ; argtype &S $ 11287 ; default_expr
RSB rettype &R M BEMIZERY, AS JETH A BREU 2 X, AL S RS 4% Hokl R
)i, LANGUAGE f8& BMEELIIE S, ol LR HAEFES .

PLR 75 61— R 3 get_emp_count, TR 1455 #6177 A 52 T

CREATE OR REPLACE FUNCTION get emp count (p deptid integer)
RETURNS integer
AS $S
DECLARE
In count integer;
BEGIN
SELECT count (*) into 1n count
FROM employees
WHERE department id = p deptid;

return ln count;
END; $S
LANGUAGE plpgsqgl;


https://www.postgresql.org/docs/current/plpgsql-control-structures.html#PLPGSQL-ERROR-TRAPPING

QU Iz Jn, TUMR N B A AR SQL BRI AT I :

SELECT department id,department name,get emp count (department id)
FROM departments d;

department id|department name |get emp count|
————————————— |
10 |Administration | 1]
20 |Marketing | 2|
30 | Purchasing | 6|

PL/pgSQL i #5045 H % (Overloading) , tH il A A i & $044 BAA AN F 0 e B . i,
DA B A B — AN E K R 4 get_emp_count, 3R [RI45 € B 1146 € H W2 5 NBRI 3 AR

CREATE OR REPLACE FUNCTION get emp count (p deptid integer, p hiredate date)
RETURNS integer
AS $$
DECLARE
In count integer;
BEGIN
SELECT count (*) into 1ln count
FROM employees
WHERE department id = p deptid and hire date >= p hiredate;

return ln count;
END; $S
LANGUAGE plpgsqgl;

EIREAES] 2005 £ 2 5 NERI L T 4=

SELECT
department id,department name,get emp count (department id),get emp count (dep
artment id, '2005-01-01")

FROM departments d;

department id|department name |get emp count|get emp count|
————————————— R b
10|Administration | 1] 0]
20 |Marketing | 2| 1]
30 | Purchasing | 6| 4|

BATHEHE 1 VARIADIC Z 5171 :

CREATE OR REPLACE FUNCTION sum num (
VARIADIC nums numericl[])
RETURNS numeric
AS $$
DECLARE 1ln total numeric;
BEGIN
SELECT SUM(nums([i]) INTO 1ln total
FROM generate subscripts(nums, 1) t(i);

RETURN 1n total;
END; $$
LANGUAGE plpgsqgl;

4 nums 2 — M, TTUENMERZANSEG R THRENIAE. Bil.



SELECT sum num(1l,2), sum num(l,2,3);
sum_num|sum num |
——————— |e=====2]

31 6|

IR R BT ELR IS5 R, AT LR ] void 287 B E A AR

23.8 Fifidiz

PostgreSQL 11 34 1 77t #2, % CREATE PROCEDURE iFf) @

CREATE [ OR REPLACE ] PROCEDURE
name ( [ [ argmode ] [ argname ] argtype [ { DEFAULT | = } default expr ]
[, ---11)
AS $S
DECLARE
declarations
BEGIN
statements;
END; $S
LANGUAGE plpgsqgl;
AR IR 8 SO R B ) XOIE T3 IR [BME, HAl AL DU Rl 7 — A
FAiEd 2 update_emp, A B0 THIME B

CREATE OR REPLACE PROCEDURE update emp (
p_empid in integer,
p_salary in numeric,
p_phone in varchar)
AS S$S
BEGIN
UPDATE employees
set salary = p_salary,
phone number = p phone
WHERE employee id = p empid;
END; $$
LANGUAGE plpgsql;

AR CALL i 4

call update emp (100, 25000, '515.123.4560');

23.8.1 EXEHE
FEAAESFENES, ATLLVEH COMMIT 5{# ROLLBACK iEAJHEAC 8 E [FEHE . Hilin.

create table test(a int);

CREATE PROCEDURE transaction test ()
LANGUAGE plpgsgl
AS $S
BEGIN
FOR i IN 0..9 LOOP



HABEA SR AT



%24 A
BRI T A PUpgSQL 1 ARIE B Se B RN [ E L. Bk Ah,
PostgreSQL & SR A4 v] UL TS0 7 —FPIhfg: RS .

24.1 fl% AEHtid

PostgreSQL filik #5 (trigger) & —FRrik i ek 45, U525 8 5 F 44+ (INSERT . UPDATE.
DELETE 5# TRUNCATE iff)) s ¥dz A dir (DDL iEA)) KAERN H3AT, mAE b
el SRR AT IR

T I3 i W PR B A B A R s POV BR A E R 2% (DML filk &%), BTl
PSR I i R SR PR N R 8% (DDL filthcas) o —FHRATTBE 2 1 FH )2 200 A2 E i A 4% -

R

INSERT ... v INSERT trigger
UPDATE ... UPDATE trigger
s
& Py i
DELETE . . DELETE trigger
» TRUNCATE trigger
TRUNCATE R | -

—l

X F B AR T fih 2 2%, PostgreSQL SZREPIFR A 1 fi &k 775 4T Crow-level) fili &R 2% Al
B (statement-level) fili/R %S, X9 I X BIAE Tl OB LA A A v B il b F—A>
§2M 20 1T 85 ) UPDATE EA), 17 ik 28K 2 ik 2% 20 W, TG A) Sl & % R 2 fid ok 1%

fili ke 28] AE S K A2 Bl (BEFORE) s{#& 2 J5 (AFTER) fibk. tnREFHM4Zmifhk,
BA LAk £ M AT B G H RS O S EdE A\ B R Rk, iR s RT
PISRISFTBE RIAETFE4E . INSTEAD OF filik #% o DL T & #e i AP B s, H A3 T
E Lo

FERHIH T PostgreSQL H S R (185 A ik A 2%«

il R AL fih R A TR AR AR GE &
BEFORE INSERT. UPDATE. DELETE | RHMAEHE . PSR
BEFORE TRUNCATE - ®

AFTER INSERT. UPDATE. DELETE | RAI/HFE . KSR
AFTER TRUNCATE - ®

INSTEAD OF INSERT. UPDATE. DELETE | ¥i&




INSTEAD OF TRUNCATE

fih A gt T 2 N SR R IOl P 1 S AR AT, R LLKE 5 B ) D REAF A AR R e v, 2R
R BRIl A A AR AT A AR I R 2 B ShRAT fi A 4 B0 A o 9, R AR fik A o Se BRI A2 50 i) 7 o

#it,

Fi4b, ik as T DU T SR 2 B0 sE BV E AL S5 R o i, AR AR S5 I TR S VR A&

TTAS 75 22 8 S AR PP SEBUE T A SR (32 4

SO BIE R

(B 53— J7 THI, fid % 455 AT REATT R ) i BRI AEAE AN 2 EAN A AE RTIZ BRI m] e 2 s i B 12

IR A R AP RE -

24.2 RIEMRAL RS

PostgreSQL fili & #% I B 7 AP

1
2

% F| CREATE FUNCTION B4 1) g — ik 28 BR 3
i ] CREATE TRIGGER i&fi) 1% phi % 5 % 47 2Bk

B, QUM g R

CREATE [ OR REPLACE ] FUNCTION trigger function ()

RETURNS trigger

AS $$
DECLARE

declarations

BEGIN

statements;

ENb}'$$

LANGUAGE plpgsqgl;

fith 5 5% PR 505 30 pR B XOAE T e A S8 I HR BRI AYy trigger: fitt & % bR it T LA
fEHHARERHE S, AR PUpgSQL. fEfilR 25 sRE NS, RGHNEIE |1V 2 RRI

T

NEW , 254!y RECORD, X3 1174 fil ) #% INSERT. UPDATE #:4E 2 J5 KB #4517
X} DELETE #RAEsE B R HAR 2 F, 2L EN null;

OLD, 27435 RECORD, %% T 174ifil &k # UPDATE. DELETE #/E 2 Rl IHEHE1T
X T INSERT #/E 8 B MK AT 5, 122 &N null;

TG_NAME, filik#&4K;

TG_WHEN, fifkx fIRF#HL, 511 BEFORE. AFTER Bi# INSTEAD OF;

TG_LEVEL, fil/k#H125, ROW 5# STATEMENT;

TG_OP, fillk1#4F, INSERT. UPDATE. DELETE 5{#% TRUNCATE;
TG_RELID, fil/x#FT7ER 1] oid;

TG_TABLE_NAME, filt/x #% BT 7E K (114 FK;

TG_TABLE_SCHEMA, fili/k 2% BT /E3% fs

TG_NARGS, I fih i 4 A% 3 45 fil 4 #45 s 3 S50 4L




o TG_ARGV[], Gl 43S 1% 45 il 25 e B BARZHL AR O JF8R. A AR
CNT 0 B K T4 T tg_nargs) H42xiR a1 5 1 .

SRIG, FRA1EH CREATE TRIGGER B4 41 it — /M 5%

CREATE TRIGGER trigger name
{BEFORE | AFTER | INSTEAD OF} {event [OR ...1]}
ON table name
[FOR [EACH] {ROW | STATEMENT} ]
[WHEN ( condition ) ]
EXECUTE FUNCTION trigger function;

Hrb, event i LLJE INSERT. UPDATE. DELETE (% TRUNCATE, UPDATE 7 #i455EF
Bt (UPDATE OF col1, clo2) [ SEg A ;s filk #5 n] AE HA% 2 1l (BEFORE) B3 2 J5 (AFTER)
fih %, INSTEAD OF H AT EACHLE LAY INSERT. UPDATE ¥ DELETE #:1F; FOR EACH
ROW F/n1T 4 fih % %%, FOR EACH STATEMENT #oRifi ) Zhfilk #%; WHEN F T8 2 — /N
AN R S A, 6 SR A A 2 HLIE SCRAAlUR 45 BR 2

BRORIATE A i e R R SLBLC R A TR AR L, HhalE A idx®

employees_history:

create table employees history (
id serial primary key,
employee id int null,
first name varchar (20) null,
last name varchar (25) null,
email varchar (25) null,
phone number varchar (20) null,
hire date date null,
job_id varchar(10) null,
salary numeric(8,2) null,
commission pct numeric(2,2) null,
manager id int null,
department id int null,
action type varchar (10) not null,
change dt timestamp not null

) i

SRJE 58 LM R 4% B %) track_employees_change:

create or replace function track employees change ()
returns trigger as

$S
begin
if tg op = 'INSERT' then
INSERT INTO employees history(employee id, first name, last name, email,
phone number, hire date, job id, salary, commission pct, manager id,

department id, action type, change dt)

values (new.employee id, new.first name, new.last name, new.email,
new.phone number, new.hire date, new.job id, new.salary, new.commission pct,
new.manager id, new.department id, 'INSERT', current timestamp) ;

elsif tg op = 'UPDATE' then

INSERT INTO employees history(employee id, first name, last name, email,
phone number, hire date, job id, salary, commission pct, manager id,
department id, action type, change dt)

values (old.employee id, old.first name, old.last name, old.email,



old.phone number, old.hire date, old.job id, old.salary, old.commission pct,
old.manager id, old.department id, 'UPDATE', current timestamp) ;
elsif tg op = 'DELETE' then
INSERT INTO employees history(employee id, first name, last name, email,
phone number, hire date, job_ id, salary, commission pct, manager id,
department id, action type, change dt)
values (old.employee id, old.first name, old.last name, old.email,
old.phone number, old.hire date, old.job id, old.salary, old.commission pct,
old.manager id, old.department id, 'DELETE', current timestamp) ;
end if;

return new;
end; $S
language plpgsgl;

2 BREORYE AN F] R IO AR R I S5 . BRI [R]
B B — /M 28 trg_employees_change, #1% %5 employees HHT

create trigger trg employees change
before insert or UPDATE or DELETE
on employees
for each row

execute function track employees change();
2, AT T AR BB . N R AT — LA

INSERT INTO employees (employee id, first name, last name, email, phone number,
hire date, job id, salary, commission pct, manager id, department id)

values (207, 'Tony', 'Dong', 'TonyDong', '01066665678"', '2020-05-25",
'IT PROG', 6000, null, 103, 60);

SELECT * FROM employees history;
id|employee id|first name|last name|email |phone number |hire date
|job_id |salary |commission pct|manager id|department id|action type|change dt

1] 207 | Tony | Dong | TonyDong| 01066665678
[2020-05-25|IT PROG|6000.00]| | 103 | 60 | INSERT
|2020-05-25 15:45:17|

LAE employees Hfi A —45i0 32 J5, employees_history icst T iX —#{EH S, 6T
UPDATE #1! DELETE #:/E 2 itk

24.3 EIPHML S

PostgreSQL #2{it T ALTER TRIGGER &%), Fl T-& kil &k #%.

ALTER TRIGGER name ON table name RENAME TO new_name;

A5 2 BT A SCRHME Uil R 25 AR, BSR4 BRI 7 RS D5 3 R KOk 7]



PostgreSQL. i 3 R fith i 7% (1) 25 FI A JE H -

ALTER TABLE table name
{ENABLE | DISABLE} TRIGGER {trigger name | ALL | USER};

BRI G 1 i e 25 AT 3 HPIRZS s BATH AT BLAEHT L BB A48 T Bl i A A ik 3 R
R ER A M (ALL) B il ds CANVELIE A BRAE BRI ZD SR A &%, 91 4 T T4 240 TR B
IR ME—PELT A UL S HERR A R A 4% o

[ T#LE information_schema.triggers H1 /& fi# 1 5% Tl 256015 B .

24.4 fHIpRfE A& 23

2R 0 il R 2 AR A7 A0, R A S Wik s W R AR B bR i & 2%, v LA DROP
TRIGGER iEf]:

DROP TRIGGER [IF EXISTS] trigger name
ON table name [RESTRICT | CASCADE];

IF EXISTS 1 DL G fih & 2% ANAAAE S FIA R 278 ; CASCADE 3R/~ % MR A% 5t T 1% A & 7
X4, RESTRICT FRURAIEKE T 1Z MR 28 X0 Gk B4 %, ERIAN RESTRICT.

BATH employees & L[ fik & #% trg_employees_change ffl[x:
drop trigger trg employees change on employees;

IR T fib A #%, (H & filk %5 s 2L track_employees_change 598 f71E -

245 EftfR% %

B T HE D T Al R 2% 2 Ak, PostgreSQL ISFRALE T S — P A FAHAKES o FOHRA A
FEEHFHi3R4 5 DDL 4, HAT ¥ ddl_command_start. ddl_command_end. table_rewrite
Al sql_drop, iXLeFHAFCRFH SEEAE ) LS 1 ) 41,

X FEA AR S RN, FFERUE LT E:

e TG_EVENT, fillk=Mt,
o TG TAG, filikifit].

YTl gy, BRI — AN KA, IR [FIZEAN event_trigger. 71 :

create or replace function abort any command ()
returns event trigger
AS S$$
begin
if (user != 'postgres') then
raise exception 'command % is disabled', tg tag;
end if;
end; $9


https://www.postgresql.org/docs/current/infoschema-triggers.html
https://www.postgresql.org/docs/current/event-trigger-matrix.html

language plpgsql;

DAL BR B 24 i s P R TS5 NFE 7 (postgres) 5 1SR AN IAS fo Y347 4E47 DDL
).

¥ T kA% H] CREATE EVENT TRIGGER 1416l 7 S firh /% 2% «

create event trigger abort ddl on ddl command start
execute function abort any command() ;

SRS, IR AEHIAE postgres I/ kAT DDL i 6 fRE 2k el R %«

hrdb=# SELECT user;
user

hrdb=# create table t(id int);
ERROR: command CREATE TABLE is disabled
CONTEXT: PL/pgSQL function abort any command() line 4 at RAISE

ALTER EVENT TRIGGER &) 1] DL 3 F /25 F 5 (4 fih 2 28 38 18 05ufih 2 4% 1) 44 PR 25«

ALTER EVENT TRIGGER name DISABLE;
ALTER EVENT TRIGGER name ENABLE;
ALTER EVENT TRIGGER name RENAME TO new name;

DROP EVENT TRIGGER &) a] DL - M5 S5 firh 2 2% -
DROP EVENT TRIGGER [ IF EXISTS ] name [ CASCADE | RESTRICT ];

A TR - fi A 2% abort_ddl R -

DROP EVENT TRIGGER abort ddl;



% 25 & PHP i1 PostgreSQL
PHP (Hypertext Preprocessor) /& —Fii47 (i FBIAE &, A Pud. R G S8 45,
5 AAE AT Web B AT ST %

PHP #EX % (PDO) i ST — A5 AP B2 01, FiIT-75 PHP F2FF oh il ] 5 2 A0 e
R R P o A T b S Ui T RO B R, 2] DASBL 645 H % R T B il PHP PDO
e AR P O PR

|
|
»> PDO_PGSQL | PostgreSQL
|
|
»  PDO_MYSQL : MySQL
|
|
|
> PDO_DBLIB ] SQL Server
|
|
|
»  PDO_OCI <—r——————*[fzii§5i§::>
| | T —

AR FATRA B WA R PHP B X G242 T IE A1 PostgreSQL HiiE 122, A0 55 618 Al
. AT EGE CRUD #:1E%:.

LTBRZ4h, 76 PHP Hhijiial PostgreSQL a2 1) o — Ry v mlt 2 4 FH JEUZE /) PostgreSQL
EINEE

25.1 HEEBIEE

WREH LAPP. WAPP. MAPP T H kw3 R, BRANCE)HH T PDO_PGSQL
UKz, 0RO 22 R PHP 3A8E, 7557 php.ini BC 8 SCPE R niZ ksl . T DA hnak g 25
T AT G B DA T RS )

extension dir = "php-install-path/ext"
extension=pdo pgsql

HSEAE web R H S BIE —Hdfe 2R 1iC ECAF do.ini:

host=192.168.56.104
port=5432
database=hrdb
user=tony
password=tony

K VA A 7R B R R e R A5 U2 o R i — N T Bl 19 SC 1 connection. php:


https://www.php.net/
https://www.php.net/manual/zh/book.pdo.php
https://www.php.net/manual/zh/book.pgsql.php
https://www.php.net/manual/zh/book.pgsql.php
https://bitnami.com/stack/lapp
https://bitnami.com/stack/wapp
https://bitnami.com/stack/mapp

<?php

/**
* Bl R
*/

class Connection {

/**

* Connection
* @var type
#

private static $conn;

/**

* SRR PEFIR Bl > PDO X RS
* @return PDO

* @throws Exception

*/

public function connect () {

// B P C B S B
Sparams = parse ini file('db.ini');
if (Sparams === false) {
throw new Exception ("BEHUHUIEERESH IR ) ;
}
// connect to the postgresqgl database
SconStr
sprintf ("pgsqgl:host=%s;port=%d; dbname=%s;user=%s;password=%s",
Sparams|['host'],

Sparams|['port'],
Sparams|['database'],
Sparams|['user'],
Sparams [ 'password']) ;

Spdo = new PDO ($conStr) ;
$pdo—>setAttribute (PDO: :ATTR_ERRMODE, PDO: :ERRMODE_EXCEPTION) 9

return S$pdo;

/**
* 3R Al R G SR
* @return type
*/
public static function get () {
if (null === static::$conn) {
static::$conn = new static();

return static::Sconn;

}
PAEIE T —A> Connection 25, F T &E#40d 22, HoA connect() /7 v 8 3 HUAC B SC A
B HRE T —4 PDO X%



FE R KA AN IR 321 SC A test_connection.php:
<?php
require 'connection.php';

try {

Connection: :get () —>connect () ;

echo 'INERE PostgresQL HHEEMRSES! ' ;
} catch (PDOException S$e) {

echo $e->getMessage () ;
}

JEt require 5| FATTHI ) connection.php, 28 & 18 F &35 7772 connect() sk HUGEHE . 783 Y 4%
N ZSCA VT A Rk, DU R R LR S B RN E A R )

RIESE PostgreSQL HidE AR S w8 !

25.2 BIEFMIFRER

PDO X 511 exec() /7 VAR LA THUT SQL 4, G S FIEURZEN R .
AV AN ARAS S create_table.php:

<?php

require 'connection.php';

try {
Spdo = Connection::get () ->connect () ;

echo 'RINEE PostgreSQL HIEFEMRS ! <br>';

$sql = 'create table if not exists users (
id serial primary key,
name character varying(10) not null unique,
created at timestamp not null
)it

Spdo->exec ($sql) ;
echo 'RIIBIER users! ';

} catch (PDOException $e) {
echo $e->getMessage () ;
}

TEN Va2 R F T Z Sk, IR [BIDL RS B
RIER: PostgreSQL HHEFERS 2% !
I BEH#R users!

JEIF, PostgreSQL ##E EH 22 17— users % . 1E5€ A ks IR & 2 5, FATAT LA $sql
f N 25 e i DROP TABLE 4], MIfifiIBR users % .



25.3 HARIE

1€ PHP N A 48 N\ B8 21 PostgreSQL AL 1 LU R SIS 3

o > w D

B —NE R PDO 5241, JEit connect() 723 #2221 BUHE 7 5

Fi&—A> INSERT 154, ] LB 5025 (] 4n:paraml) &2

Wi F PDO X} 411 prepare() /7 72:3R [l — AN T g 36 15 H) % 42 PDOStatement;
4 Fl PDOStatement % % (%) bindValue() /5 % A S5 i Hfil ;

55, i PDOStatement % 5[] execute() /7 iEHAT INSERT 5.

AT — NI PHP ST insert_user.php:

<?php

require 'connection.php';

try {

Spdo = Connection::get () ->connect () ;

echo '"RINEH PostgresSQoL HHEEMSS ! <br>';
// TG EFERAE R
$Ssgl = '"INSERT INTO users (name, created at) VALUES (:name, :createdAt) ';

Sstmt = S$pdo->prepare ($sql) ;

/] RESEIAE

Sname = 'tony';
ScreatedAt = '2020-06-03 11:30:16"';
Sstmt->bindValue (' :name', Sname) ;

Sstmt->bindValue (':createdAt', ScreatedAt);

/] BUTHANRAE

Sstmt->execute () ;

// &E id
$id = $pdo->lastInsertId('users id seq');
echo '"fEAEHERT), H/Tid: ' . $id . '<br>';

// HESHE

Sname = 'david';

ScreatedAt = '2020-06-01 20:11:11"'";
Sstmt->bindValue (':name', S$name) ;
Sstmt->bindValue (':createdAt', S$ScreatedAt):;

// PATHANRAE

Sstmt->execute () ;

// &M id
$id = S$pdo->lastInsertId('users_id seq');
echo '"THABIEHRI, S id: ' . $id . '<br>';

} catch (PDOException $e) {

echo $e->getMessage () ;



BATHAT T I ARAE, JF HiEid PDO X2 lastinsertld() 7323 | 7 #6 N B & id;
users_id_seq #& users 271 H 34 7B id XF BRI F 544 FR

FEDBEES AT UL B Sk, R B BT

BIhiERE PostgreSQL HE FERS: 2% !
FANBIRRT), FHF id: 1
FAEHERR ), FHF id: 2

U RAEEAE G 7 users R AOEE, & EHATEMIRIE.

25.4 TiaHE

7E PHP 132 2580 2 PO BGR 61 T DA F LA BT

B —NE ) PDO s, JEit connect() /7 vk 3% 5 BB 7 5
W PDO XF 411 query() i, B N—/NEiER) A, iR\ PDOStatement X % ;
/i F§ PDOstatement X} % i) fetch() /5 i AT 1) 25 S AR IR [N —A47 Hdis - 1% 7 1% 1) fetch_style
SRR E T IRBIEE R I T

N IRATEI AN SO get_users.php, B I RN SR

<?php
require 'connection.php';

try {
Spdo = Connection::get () ->connect () ;

// PATEWIEA]
S$stmt = S$pdo->query ('SELECT id, name, created at FROM users');

Susers = [];
while (Srow = Sstmt->fetch (PDO: : FETCH _ASSOC)) {

Susers[] = [
'id' => Srow['id'],
'name' => Srow['name'],
'createdAt' => Srow['created at']

}

} catch (PDOException $e) {
echo $e->getMessage () ;
}
7>
<!DOCTYPE html>
<html>
<head>
<style>
table {
font-family: arial, sans-serif;
border-collapse: collapse;
width: 100%;



td, th {
border: 1lpx solid #dddddd;
text-align: left;
padding: 8px;

tr:nth-child (even) {
background-color: #dddddd;

}

</style>
<title>BHMH P Hd</title>
</head>
<body>
<h2>MH P 5FE</h2>
<table>
<thead>
<tr>
<th>ID</th>
<th>Name</th>
<th>CreatedAt</th>
</tr>
</thead>
<tbody>
<?php foreach (Susers AS S$Suser) : 2>
<tr>
<td><?php echo htmlspecialchars ($Suser['id']) ?2></td>
<td><?php echo htmlspecialchars (Suser['name']); ?></td>
<td><?php echo htmlspecialchars (Suser['createdAt']); 2></td>
</tr>
<?php endforeach; ?>
</tbody>
</table>
</body>
</html>

B, @it fetch()J7iER [0 E E: 2% PDO::FETCH_ASSOC F/Rik[al— AN ¥4, Fhn
FTBAT. RIGE HTML il — MBS R ER, REFTmE R:

My ok

ID Name CreatedAt
1 tony 2020-06-03 11:30:16
2 david 2020-06-01 20:11:11



25.5 & HE

1 OB R TR AE A SR R0, R INSERT 5 )4 T UPDATE 54). RAI6IH—
ANHTHI ST update_user.php:

<?php
require 'connection.php';

try {
$Spdo = Connection::get () ->connect () ;

/7 TG

$Ssgl = 'UPDATE users '
'SET name = :name '
'WHERE id = :id';

Sstmt = $pdo->prepare ($sql) ;

// HESHE

Sname = 'tom';

$id = 1;

Sstmt->bindValue (':name', S$name);
Sstmt->bindValue (':1id"', $id);

// PIT R

Sstmt->execute () ;

// RE T HIAT AL
SrowCount = S$stmt->rowCount () ;

echo '"HEFEHEKT, EHICFEE: ' . SrowCount . '<br>';

} catch (PDOException $e) {
echo $e->getMessage () ;
}

FEARKD I B i PDOStatement %4 1) rowCount() 77 ¥2:3% [0 55 A0 s 8. 76 0 U 2% b 4T
FFUA Bt R B{E B

SRR R, ERCRE: 1
A AT LA get_users.php 25 Kd (AR 1E .

25.6 &R

JBIT PHP MH SR EE )20 BRI 5 BE LA R . BRATTEVEE— AN Hr IS delete_user.php:

<?php
require 'connection.php';

try {



Spdo = Connection::get () ->connect () ;

// TR R

$sgql = 'DELETE FROM users '
'WHERE id = :id';

Sstmt = S$pdo->prepare ($sql) ;

// GBESHUE
Silel = 1g
Sstmt->bindValue (':1id"', $id);

/- PAT M ER AR

Sstmt->execute () ;

// BB ERAT £

SrowCount = S$stmt->rowCount () ;;
echo 'MHB&REHE KT, MIBRICFEE: ' . SrowCount . '<br>';

} catch (PDOException $e) {
echo $e->getMessage () ;
}

TENYE S TP T IF DL B SO bl SR EE SR
MR R R, MIBRiE*E: 1
SR R BAT get_users.php,  F A1 A R Al AN D SR

25.7 EHES%S

FRINTEDL R, PostgreSQL i I B iR 2 Bt &xs TAEAT SQL iFf), #8& B ahidhdT—
K COMMIT #4F . [A, AT B o B 180 BEAT ARART ) 3 55 12 o

ANid, £ PHP S ] LT s3] 9595 BOF AC R [R1R - i i PDO Xt 4] beginTransaction().
commit()F! rollback() 7 iEFF 46 AR —A 5% .

FATVANFE—NHT I S A transacion.php:
<?php
require 'connection.php';
try {
Spdo = Connection::get () ->connect () ;
echo '"RINEHE PostgresQoL HHEEMRSS ! <br>';

Spdo->beginTransaction () ;

// TR PTG
$sgl = '"INSERT INTO users (name, created at) VALUES (:name, :createdAt) ';
Sstmt = S$pdo->prepare ($sql) ;

/] RESHHE



Sname = 'bob';

ScreatedAt = '2020-06-04 22:00:00"';
Sstmt->bindValue (':name', S$name);
Sstmt->bindValue (':createdAt', S$ScreatedAt);

/1 BUTHANRAE

Sstmt->execute () ;

// 3&IEl id
$id = S$pdo->lastInsertId('users_id seq');
echo 'RABUERTY, HFid: ' . $id . '<br>';

// TG E A

Ssgql = 'UPDATE users '
'SET name = :name '
'WHERE id = :id';

Sstmt = $pdo->prepare ($sql) ;

/] BESHIE

Sname = 'david';

Sstmt->bindValue (':name', S$name) ;
Sstmt->bindValue (':1d"', $id);

/7 PATHEFIRAE

Sstmt->execute () ;

// IREEHTHIATEL
SrowCount = S$Sstmt->rowCount () ;;

echo '"HEFEHEKT), EHICFEE: ' . SrowCount . '<br>';

Spdo->commit () ;

} catch (PDOException S$e) {
Spdo->rollBack () ;
echo '"#UTHERIERIL, ERRZFESE! ' . '<br>';
echo $e->getMessage () ;

}

4k, dEid beginTransaction() 7 iEHF 46— 1N F 55 ARG MBATIE AT BB ER4E, e 4e
LHES WRBIRE, RFEFES. PATZHFREILLTE S

RINES: PostgreSQL #udE FER S %8 !

FENEHE R, 7 id: 4

PATERAE R, [FIRHES !

SQLSTATE[23505] : Unique violation: 7 ERROR: duplicate key value violates
unique constraint "users name key" DETAIL: Key (name)=(david) already exists.

BT BN name FEOE R THE—ZH, BN david CAAFAE . LI, BEANFSERGRIR,
RN K A A1

25.8 R F#EIE

BJa, BN — T PHP Hiff] PostgreSQL fifikid FE flpki¥. FRATTAE PostgreSQL



B — A FiE R FE add_user:

CREATE OR REPLACE PROCEDURE add user (pv_name varchar, pd created at
timestamp)
AS $S
BEGIN
INSERT INTO users (name, created at)
values (pv_name, pd created at);
END; $$
LANGUAGE plpgsql;

add_user A 73— . RERATEDT PHP A AR, B8 — A8 ok
stored_procedure.php:

<?php
require 'connection.php';

try {
Spdo = Connection::get () ->connect () ;

// TG
$sql = 'call add user (:name, :createdAt) ';
Sstmt = $pdo->prepare ($sql) ;

// BEZHIE

Sname = 'anne';

ScreatedAt = '2020-06-04 08:08:08"';
Sstmt->bindValue (':name', S$name);
Sstmt->bindValue (':createdAt', ScreatedAt);

// PATEAE

Sstmt->execute () ;

// R id
$id = $pdo->lastInsertId('users_id seq');
echo "#AHHRRY), A/ id: ' . $id . '<br>';

} catch (PDOException $e) {
echo $e->getMessage () ;
}

BAVEA call iy AL FE, BATHAERME. EXRE i Z SR FIPL I E B
FANBRRLT), FF id: 6
LR users AN T —2%05% .

U ) R, T LU fetch() fetchColumn() i fetchA() J5i2: 3k B B B0R [B1E . FLAA
" LL%% PDO 18 H T/t


https://www.php.net/manual/zh/book.pdo.php

% 26 % Python 1Jj 1] PostgreSQL
Python & —Ffdt. BB gmIEE S, DOILOUHE. #ERG. MispnE SR, ot
. Web Pk, HEiadE. BllaAly LA 5 )55 N TR BESURERTS 1 T2 R .

Python 5 X 7 SEREAIERAE 0 2 B FrrE#2 11 Python DB AP, ASIA] fR 08 12 78 e it b s
THRFERRS), XEEIREARSLEL T AR HERE .

|
|
E Psycopg I PostgreSQL
|
|
N MysQL |
| Connector/Python : MySQL
|
|
I pyodbc SQL Server
|
|
|
> cx_Oracle dl—ﬁ
| )

%fT PostgreSQL ##fi &, f ULK) Python BXZNFEFF A& psycopg, ‘E5E4SEIL T Python
DB-AP1 2.0 O HIE . # N RIEATN A W7l psycopg ZEHAERAE PostgreSQL #id %

26.1 EEHIEE

B, BAIFE 4% Python Al psycopg BX#. Python mJ LU E 5 Mk N#, %32 J5naf
PLE G LT a2 BB A E S

PS C:\Users\dongx> python -V
Python 3.10.3

ARG IS pip %% B HTI psycopg:

PS C:\Users\dongx> pip install --upgrade psycopg2
Collecting psycopg?2
Using cached psycopg2-2.8.5-cp38-cp38-win amd64.whl (1.1 MB)
Installing collected packages: psycopg?2
Successfully installed psycopg2-2.8.5

NT IR R, FA1%3—A IDE FREIFRIAE) « JetBrains Hi il ) Pycharm Community
Edition. 7£ Pycharm H#rt—/N15 H PythonPostgreSQL, 4R & 81%: — NS e i B e B S04
dbconfig.ini, ¥HILL T A%

[postgresqgl]

host = 192.168.56.104

port = 5432
database = hrdb


https://www.python.org/
https://www.psycopg.org/
https://www.python.org/dev/peps/pep-0249/
https://www.python.org/dev/peps/pep-0249/
https://www.jetbrains.com/pycharm/
https://www.jetbrains.com/pycharm/

user = tony
password = tony

P B SO AP T B R RS R EML s BEPE . P AR BRATHR R
H ST -

SRJE, i — IR AR B 7 214 Python SC {4 postgresqgl_connection.py:

# SN\ psycopg2 WA Error X%

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresql'):
e SRECHORE ARG B OO, IR Bl AN R
# BRI, B E S
parser = ConfigParser ()
parser.read(filename)

# FKHL postgresql #4rHIfCHE
db = {}
if parser.has section(section):

items = parser.items (section)

for item in items:

db[item[0]] = item[1]

else:

raise Exception ('3 # (1} #ARFELE (0) FERFE! '.format (section,

filename))

return db

db _config = read db_config()
connection = None

try:
# ¥ psycopg2.connect JiEi%EH: PostgreSQL i P
connection = psycopg2.connect (**db config)

# A —ANirks

cur = connection.cursor ()

# 3RH PostgreSQL fRAS
cur.execute ('SELECT version()"')
db version = cur.fetchone ()

# %t PostgreSQL FAS
print ("EBEMI, PostgreSQL MEAFMA: ", db version) 7EXEIHAMRID S

# K AEbR
cur.close ()
except (Exception, DatabaseError) AS e:
print ("## PostgreSQL KWM: ", e)
finally:
# BRI PR

if connection is not None:



connection.close ()
print ("PostgreSQL FHEEEERCKH. ")
o B, FATFAT psycopg2 XA fEHTHC B SR configparser ARbR;
o NG, Al ANEHUEC B SO read_db_config K%L
o 1R RiH psycopg2.connect bR 61 EE — AN KB I 2
o SRNJEIEILERT R cursor PRELEIEE—ASETRIUERR, I H AT A1 A IR R HOE R b
A
o TEMLZ )G, IR fetchone() 77 VL3R ER [ 45 SR IHF 3T ENE B,
o iJa, YA close() 77722k P bR T YR AN BN RS FE 0T B o

PAT UL EBA, SR EIAES T

PRI, PostgresSol RS HEARA: ('PostgreSQL 12.3 on x86 64-pc-linux-gnu,
compiled by gcc (GCC) 4.8.5 20150623 (Red Hat 4.8.5-39), 64-bit',)
PostgreSQL ¥R & T kM.

26.2 BIiEFIMFRSR

BT HAR S )5, @it T CREATE TABLE il DROP TABLE iEf) ] LA 4 FIMI 3 %1
. AN Python ST postgresgl_ddl.py:

# SN psycopg2 A Error X%

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresqgl'):
m SO R B O, R B AN R
# BRI, B E S
parser = ConfigParser ()
parser.read (filename)

# FREL postgresql #4rHIfCE
db = {}
if parser.has section(section) :

items = parser.items (section)

for item in items:

db[item[0]] = item[1]

else:

raise Exception('iﬁ: {1} FRLF (0) EREER! '.format (section,

filename) )
return db

db config = read db config()
connection = None

try:
# il psycopg2.connect #7VEER: PostgresQL i E



connection = psycopg2.connect (**db confiq)

# AU

cur = connection.cursor ()

# EX SQL B

sgl = """ create table users (
id serial primary key,
name character varying(10) not null unique,
created at timestamp not null

) wwn

# AT son w4
cur.execute (sqgl)

# KA bR

cur.close ()

# IRTHS
connection.commit ()
print ("ERIERII! ")
except (Exception, DatabaseError) AS e:
print ("ERIERM: ", e)
finally:
# R IRCEE PR
if connection is not None:

connection.close ()

print ("PostgreSQL FHEEEERCKH. ")

[ S R e s SRS R R T RRob) 52 () execute() 77V 30U4T SQL Ar 4B & % commit J5
EHATRAZ RSB, WRAPITZREASEIEQIER, FH psycopg2 iz PostgreSQL ERA
AL EBhHRAS (autocommit) o AT IZBHAS R SE LR

BERT) !
PostgreSQL i /FEER 2K,

R user K OAAFAE, Kok BIDLUN R
PAERIM: relation "users" already exists

PATAT LB SCAE R ) sol 38 A B0 “drop table users™, B users 23 58 il 7k

26.3 HWAHE

PostgreSQL 1Tl INSERT # 44 A% Python izt 1) execute() 7 i T-#UT SQL
VB, %7V DA S i P

# SN psycopg2 A Error X%

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresqgl'):



moee S HUEORE G B SR, IR Bl AT I R
# QUERARATAS, S2HUE B S

parser = ConfigParser ()
parser.read (filename)

# KM postgresql #HHIAE
db = {}
if parser.has section(section) :

items = parser.items (section)

for item in items:

dbl[item[0]] = item[1]

else:

raise Exception (' XM (1} k4B (0} HEMFE! '.format (section,

filename))

return db

db config = read db config ()
connection = None

try:
# 8] psycopg2.connect FiE#ER PostgreSQL HiEE

connection = psycopg2.connect (**db config)

# AU

cur = connection.cursor ()

# EX SoL iEA)
sgl = """ INSERT INTO users (name, created at)
values (%s, %s) RETURNING id

# AT son M
cur.execute(sgl, ('tony', '2020-06-08 11:00:00"))

# 3K id
id = cur.fetchone () [0]

# RTES
connection.commit ()

print ("E{EHKIH! S id: v, id)

# RS
cur.close ()
except (Exception, DatabaseError) AS e:
print ("HIERM: ", e)
finally:
# R ICEE PR
if connection is not None:

connection.close ()

print ("PostgreSQL I FEERE KK, ")
sql BEAMESS (%) & HARF, X SMARIEE execute() AT B4 Tiebrxt
G fetchone 777 M TR EI—4745 58, X B T3RE RETURNING id iR BRI A ids $hATEAE



JEIAS 3R [ B 25 R A0

BEAERCINY AP id: 1
PostgreSQL U FEER T KA.

R AR EA GG users R HPEYE, W CAHAT EHERAE .

26.4 THEIE

Ui b 6F AR AL T =R R BR8] g5 B U5 v . fetchone() 77 v 3R BN — AT 4
fetchmany(size=cursor.arraysize) /773K EU T —2HEHE AT, fetchall () 7772 [l 4> 24547

BATRIE—NHT R ST postgresgl_query.py:

# S\ psycopg2 A Error X4

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresql'):
e SR RIS B SR, IR Bl AT R
# OIS, R B S
parser = ConfigParser ()
parser.read (filename)

# KM postgresql #HHIAE
db = {}
if parser.has section(section) :

items = parser.items (section)

for item in items:

db[item[0]] = item[1]

else:

raise Exception (' XX {1} HAK#&KZF (0} BEFE! '.format (section,

filename))

return db

db config = read db config ()

connection = None

try:
# fii psycopg?.connect TR PostgreSQL Bl
connection = psycopg2.connect (**db configq)

# AU

cur = connection.cursor ()

# X soL iHA)
sgql = """ SELECT id, name, created at
FROM users



# #UT son Wd
cur.execute (sql)
print("ﬁﬂ}i’ﬁ%: ", cur.rowcount)

# FRERGE R
user = cur.fetchone ()
while user is not None:
print (user)
user = cur.fetchone ()

# KR
cur.close()
except (Exception, DatabaseError) AS e:
print ("ERIERM: ", e)
finally:
# BRI PR
if connection is not None:
connection.close ()

TR AT 1) roweount JEVEASR TR FI ) HE1T 2L, fetchone() /7 i3 [l — AT 44 5 None,
while 738 FH T3 3 AN FT ENEr ) 45 3 . BT users &7 H T RA — 1780, AT LB SO R 45 R an
I

HPfE: 1
(1, 'tony', datetime.datetime (2020, 6, 8, 11, 0))

26.5 1B EHE

B R KRR SR EERAEE, U2 BN INSERT #HA) B #m UPDATE 6. FKA141
AN SO postgresgl_update.py:

# SN psycopg2 WA Error X%

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresql'):
e SRECHORE ARG E O, R Bl AN R
# IS, BLEUE S
parser = ConfigParser ()
parser.read(filename)

# FREL postgresql #/rHIALE
db = {}
if parser.has section(section):
items = parser.items (section)
for item in items:
db[item[0]] = item[1]

else:
raise Exception (' X (1} KR #FEF (0} BEMRE! '.format (section,



filename))
return db

db config = read db config()
connection = None

try:
# i psycopg2.connect Fik#EH PostgresSQL i
connection = psycopg2.connect (**db config)

# ANk

cur = connection.cursor ()

# BN sQL iEf)

sgl = """ UPDATE users
set name = $s
WHERE id = %s

# $#UT soL wé
cur.execute(sgl, ('tom', 1))

# FREL 1d

rows = cur.rowcount

# IR FHE
connection.commit ()

print ("HAERI)! HEATE: v, rows)

# FIREWEEE

sql = """ SELECT id, name, created at
FROM users WHERE id = 1

cur.execute (sqgl)

user = cur.fetchone ()

print (user)

# KR
cur.close ()
except (Exception, DatabaseError) AS e:
print ("BRIERMK: ", e)
finally:
# BRI PR 2
if connection is not None:
connection.close ()

AR 2 e, BT T &R, REEEEE A SER . BTSRRI R

BB BERTH: 1
(1, 'tom', datetime.datetime (2020, 6, 8, 11, 0))



26.6 P& ¥ HE

¥ UPDATE ifit) & #ik DELETE ifify, il DUNERE A EE . JATEIE —ANFa st
postgresgl_delete.py:

# S psycopg2 HIRA Error X%

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresqgl'):

o USRI B SCH, B A TR

# DUERAMENTAS, READ B
parser = ConfigParser ()
parser.read (filename)

# FKHL postgresql #4rHIfCE
db = {}
if parser.has section(section) :

items = parser.items (section)

for item in items:

db[item[0]] = item[1]

else:

raise Exception ('3 # (1} #ARFFELE (0) FERFE! '.format (section,

filename) )

return db

db config = read db config()
connection = None

try:
# i psycopg2.connect HVEERE PostgresoL #idifE

connection = psycopg2.connect (**db config)

# ANk

cur = connection.cursor ()

# EX sQL i)
sgl = """ DELETE FROM users WHERE id = %s

nnn

# AT soL M
cur.execute (sqgl, (1,))

rows = cur.rowcount

# RAZHES
connection.commit ()

print ("EIEHIN! MBRATE: ", rows)

# KA

cur.close ()



except (Exception, DatabaseError) AS e:
print ("EAERM: ", e)

finally:
# R ICEE PR
if connection is not None:

connection.close ()
PATIZSCME, IREILLR 4,
BRAERTN Y MIBRATHL: 1

26.7 EIBES%

TERT I I~ , 75 2244 F connection.commit()#& 2 % PostgreSQL #d FE$AT IfE 24, X2
XA psycopg2 BRINEKA $THF H a3 38 ThRE . FATTH AT DA ZE 6 R 1) autocommit J& M % & &

4 H MR -
¥ LT postgresql_insert.py 1N :

# S\ psycopg2 WA Error X%

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresql'):
mo SRR PR B OO, R AT R
# QUERARNTAS, SHUE B S
parser = ConfigParser ()
parser.read (filename)

# FKE postgresql #HIEEE
db = {}
if parser.has section(section) :

items = parser.items (section)

for item in items:

db[item[0]] = item[1]

else:

raise Exception (' XM (1} k&P (0} KEMFE! '.format (section,

filename))

return db

db config = read db config ()
connection = None

try:
# i psycopg2.connect JiE#EH; PostgreSQL ¥
connection = psycopg2.connect (**db config)

# TEVRBLE A 3R

print('%ﬁi& autocommit: ', connection.autocommit)



connection.autocommit = True
print('?ﬁﬂ‘] autocommit: ', connection.autocommit)

# AN irbs

cur = connection.cursor ()

# E X SoL iEA)
sgql = """ INSERT INTO users(name, created at)
values (%s, %s) RETURNING id

# PAT son e
cur.execute (sqgl, ('tony', '2020-06-08 11:00:00"))

# REL id
id = cur.fetchone () [0]

print ("EAERIH! I/ id: ", id)

# KR
cur.close ()
except (Exception, DatabaseError) AS e:
print ("HIERM: ", e)
finally:
# R IRCEE PR
if connection is not None:

connection.close ()
print ("PostgreSQL FHEEEERCKH. ")
JEit connection.autocommit W& 1 H A4S, AT LA INSERT 54 A\ Hidl 2 J5 AN 75 Z AT
commit #AF.
ERIN autocommit: False
BTH) autocommit: True
BRI AP id: 2
PostgreSQL ¥ PR O kM.
W —NHS RS 2 A AR, ERNZEFESRE5 —HUTIRE, FHER 4
438 I T R rollback () 77 ik [R1VE #4358 B 2 4

R B 1) R R with 1B, IR FERT DUEE TS (1 T A R S . AT
B —ANFRISC A postgresql_transaction.py:

# SN psycopg2 A Error X%

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresqgl'):

v R BRSO, B AN I B

# BN AY, AL B SO
parser = ConfigParser ()
parser.read(filename)

# 3RH postgresqgl #FHHIBLE



db = {}
if parser.has section(section) :

items = parser.items (section)

for item in items:

dbl[item[0]] = item[1]

else:

raise Exception (' X {1} W AKERB (0) BERE! '.format (section,

filename))

return db

db config = read db config()
connection = None

try:
# fEH with {BA)EHES

with psycopg2.connect (**db config) AS connection:

# QU — M br

with connection.cursor () AS cur:

# FEANEIE
sql = """ INSERT INTO users (name, created at)
values (%s, %s)

cur.execute(sqgl, ('Jason', '2020-06-08 15:30:00"))

# ST

sgl = """ UPDATE users
set created at = %s
WHERE name = %s

cur.execute(sql, ('2020-06-08 16:00:00', 'tony'))

sql = """ SELECT id, name, created at
FROM users

# B

cur.execute (sql)

# IRELSS
user = cur.fetchone ()
while user is not None:
print (user)
user = cur.fetchone ()
except (Exception, DatabaseError) AS e:
print ("EAERM: ", e)
finally:
# BB PR 2
if connection is not None:

connection.close ()

BAHFSOEMALIE . P DU AW =R
PATIZA RIS R W F -



(3, 'Jason', datetime.datetime (2020, 6, 8, 15, 30))
(2, 'tony', datetime.datetime (2020, 6, 8, 16, 0))

26.8 AR FIE R

TEAR X G callproc() 7772 7T LA T AT A6k s £, FRATT S 28— 3 [ A P i 1) iR 4
get_user_count:

CREATE OR REPLACE FUNCTION get user count ()
RETURNS INT
AS $$
DECLARE
In count INT;
BEGIN
SELECT count (*) INTO 1ln count
FROM users;

RETURN 1n count;
END; $$
LANGUAGE plpgsqgl;

2N R A —AN B 13 postgresgl_func.py:

# SN psycopg2 A Error X%

import psycopg?2

from psycopg2 import DatabaseError
from configparser import ConfigParser

def read db config(filename='dbconfig.ini', section='postgresqgl'):
e IO PG B A, R Bl AN R
# BRI, B E S
parser = ConfigParser ()
parser.read(filename)

# FREL postgresql #4rHIfCHE
db = {}
if parser.has section(section) :

items = parser.items (section)

for item in items:

db[item[0]] = item[1]

else:

raise Exception (' XA {1y AR (0} BLEEE! '.format (section,

filename))

return db

db config = read db config()

connection = None

try:
# fHH wITH EA)EHES

with psycopg2.connect (**db config) AS connection:



# QU — bR

with connection.cursor () AS cur:

# VR P AE A R KR

cur.callproc('get user count')
P get_ _

row = cur.fetchone () [0]
print('fﬁFﬁ%i&: ', row)
except (Exception, DatabaseError) AS e:
print ("EAERM: ", e)
finally:

# BRI PR
if connection is not None:
connection.close ()

callproc() /7 V2 i FH A7 fit bR B0tH w] LS i B 2840 T X
cur.execute ('SELECT * FROM get user count () ')
AT DA b AR R 45 SR R

P as: 2

callproc() J5 A L Fi A7t i 72, ] LA execute() /5251 ] PostgreSQL H i) CALL #ir 43k
1T AL R

£ T Psycopg # O WIME AR E, 7 LLZ% Psycopg 4.


https://www.psycopg.org/docs/index.html

% 27 % Java 17 ] PostgreSQL

JDBC (Java Database Connectivity) /& Java i 5 HFH U5 91 B e 0 SRR R 8211 CAPD)
JDBC #44L T #E % R B FE AR E T, 8T Java Standard Edition “F-& 11— #4. LN A& Java
N FE R ERE IDBC Vi 1) i 2 o = -

PostgresQL |, T
> IDBC IRz N *| PostgreSQL
—
—
MysQL —
> = N ¥ Mysal
JDBC API 1DBC 3=} ‘_—__V_—_/
lava Jd o .
mmpEs | -
ibsc sQL Server _ ST
IR E TR as ] JDBC IR F B * SQL Server
——
—
Oracle M _
JDBC IR zh D Oracle
—— @
HA B AR @R

o Java MR T RN RIS TERE, FH T SEIY 55 b3 1R 22 AR AR AR

o JDBC API it 1 45— AR BN & B, SeBl 7 S AR 7 # IDBC XA 55 . [Fl—%&
J AR R T B U] 45 3R AN AR 1wl T DA S REANR] R A0 2 5

o JDBC IKaSLH 1 JDBC APl i 4 1, M T 5 HdE ek A7 28 B

o B PSR AR ESCHE 1A i T RN U 1))

AZEAF B JIDBC ##E PostgreSQL Hd 22 - AT S A BE 1 .

27.1 EERIEE

T, ATHEEMSI KA. RIS =545 Java IDK. PostgreSQL ¥ 4 DL
JDBC IKzh.

JF 7% Java B 75 %48 JDK (Java Development Kit) ; 1% fi] java -version fir > &2 5 .4
235 DK, R %/D IDK 1.8.0 fRALL L.

C:\Users\dongx>java -version

java version "13.0.1" 2019-10-15

Java (TM) SE Runtime Environment (build 13.0.1+9)

Java HotSpot (TM) 64-Bit Server VM (build 13.0.1+9, mixed mode, sharing)

W B IRTEEAR I Ll B4, FoRi%AE 223 IDK. 7] LT Oracle 5 Java SE JDK Hifik
B de. e E, BHEREARTLE (Windows) :

o FifEREHIRMEMT, RSFIEPEEMNE. EORmAET R b, ERNET R, REE
W 5 A7 & “JAVA_HOME” , 4 & {4 JDK 1) % % H 5, #l W “C:\Program
Files\Java\jdk-13.0.1",



https://www.oracle.com/technetwork/java/javase/downloads/index.html

o YniHIAEIAF B Path”, # UL TNNEIBINEIEG: %IAVA_HOME%Y%\bin\,
PostgreSQL #df FE 1 2235 v IS H 25 1 &,

B 5 A& %% PostgreSQL 1) JIDBC BXa. N T HERETF I A, LS —A IDE (BERRITK
HEE) . FAMEH JetBrains H 41 Intelli IDEA #1[X . IntelliJ IDEA 7] LA F Maven & 3 £y,
HIHsE, FRATANE—/NET Maven T G T35 BAEHD -

New Project

Java Praject SDK: 13 (java version *13.0.1") - New...
Java FX

Create from archetype Add Archetype.
Android

Intelli) Platform Plugin
| o hemaven.archetypesmaven-archetype-j2ee-simple

Maven o

Gradle o

org.apache.cocoon:cocoon-22-archetype-webapp

hemaven.srchetypes maven-archetype-marmalade-mojo
he.maven.archetypesimaven-archetype-mojo

hemaven.archetypes maven-archetype-portlet

® Groowy org.apachemaven.srichetypes maven-archetype-profiles
E Kotlin > org.apache.maven.archetypes:maven-archetype-quickstart
org.zpachemaven.archetypes maven-archetype-site
Empty Project

org.apschemaven.archetypes maven-archetype-site-simple
org.apache.maven.archetypes maven-archetype-webapp
org.apache.maven.archetypes:softeu-archetype-jsf
org.apache.maven.archetypesisofteu-archetype-seam
org.apachemaven.archetypesisofteu-archetype-seam-simple

org.apachemyfaces buldtoolsmyfaces-archetype-helloworld

dtools:myfaces-archetype-helloworld-facelets
dtools:myfaces-archetype-jsfcompanents
dioclsimyfaces-archetype-trinidad

wicket-archetype-quickstart
chetypes:appfuse-basic-jsf

SRIGAETR H 1 pom.xml LA <dependencies>15 s R II AR N 2«

<dependency>
<groupId>org.postgresql</groupId>
<artifactId>postgresgl</artifactId>
<version>42.2.14</version>
</dependency>

Maven 2> E 5 %, PostgreSQL JDBC UKzh I Hi3E T HC & -
BAFETLH H 35+ 00 2 — AN PE 1 & B2l B S db.properties, AR

url=jdbc:postgresql://192.168.56.104:3306/hrdb
user=tony
password=123456

Horp, url Hg e TR R P sk i 0 LK B AR B E; user Al password 43 i B EL
o I P AN 1

SRR I H BB (1 App.java SCIHE SN -

package org.example;

// SN JpBC fll 10 &

import java.io.FileInputStream;
import java.io.IOException;
import java.sqgl.*;

import java.util.Properties;

public class App
{

public static void main( String[] args )


https://www.jetbrains.com/idea/

String url = null;
String user = null;
String password = null;

/ /SR P R T B
try (FileInputStream file = new FileInputStream ("db.properties")) {

Properties pros = new Properties();
pros.load(file);
url = pros.getProperty ("url");
user = pros.getProperty("user");
password = pros.getProperty ("password") ;
} catch (IOException e) {
System.out.println (e.getMessage ()) ;
}

// BRESTEHR P
try (Connection conn = DriverManager.getConnection(url, wuser,
password) ) {
System.out.println ("i## PostgreSQL HIEENIN! ") ;
} catch (SQLException e) {
System.out.println (e.getMessage()) ;

}

B, lid— FilelnputStream X G sz BB 122 (1) 3% B2 lC B SO 28 J5 /8 A try-with-resources
FREERFEER:, FTEEE. BIrZEFRsRInTr:

%EH: PostgreSQL R E I !

27.2 BIEFMIFRSR

JEI IDBC R 3P AT DDL BRI FE U .

1. FIH DriverManager 21 getConnection() /7 V£ 3R EL—~ Connection %} % ;
2. A RN B createStatement() /77261 & — > Statement 15 A% 42 ;

3. FIFHiEAIN ) execute() 7 VEHAT SQ B4,

4. Bl Statement PA K Connection X % %5 .

B —ANH Y Java SCE PostgreSQLDDL java, P& :

package org.example;

// §A JpBC fil 10 &

import java.io.FileInputStream;
import java.io.IOException;
import java.sqgl.*;

import java.util.Properties;

public class PostgreSQLDDL ({



public static void main (String[] args )

{

String url = null;

String user = null;

String password = null;

String sql str = "create table users (" +
" id serial primary key," +
" name character varying(10) not null unique," +
" created at timestamp not null" +

ll)ll,.

/7 CREREOHE P G B A

try (FileInputStream file = new FileInputStream("db.properties")) {

Properties p = new Properties();

p.load(file);

url = p.getProperty ("url");

user = p.getProperty ("user");

password = p.getProperty ("password") ;
} catch (IOException e) {

System.out.println (e.getMessage()) ;

// RESIEERPEESE, QUM I HITIER
try (Connection conn = DriverManager.getConnection (url, wuser,

password) ;
Statement ps = conn.createStatement ()) {

// BT soL A
ps.execute (sql str);
System.out.println ("HINEIHE users R! ") ;

} catch (SQLException e) {
System.out.println (e.getMessage()) ;

}

B4, ilit— FilelnputStream X G sk HUEHE 22 1) 3% B2 e B SO 285 18 F try-with-resources
7 B R, QI ERIES), IR HHUTIEAI A users R . BT IZREFNESE R

I BE users F!
iR users RELAAE, BERRLLUTHIR:

ERROR: relation "users" already exists

BEIE AT UK sql_str (P9 2845124 drop table users M [ - 2587 61 2 users % .

27.3 HWAHE

i3t IDBC HEAEHE I PATHR A RAE I R LT



F| ] DriverManager 2] getConnection() /53238 BL—™ Connection %] % ;
{5 FHZE 42505 1) createStatement() /772 —™ Statement B3 PreparedStatement i& )%}
%

3. FIFHIEAIN 46 execute() Bk executeBatch() /7 iE444T INSERT i&4];

4. FEJ Statement L& Connection X % %% I o

BB Java XA PostgreSQLInsert.java, 7RI :

package org.example;

// SN JpBC Ml 10 £

import java.io.FilelInputStream;
import java.io.IOException;
import java.sqgl.*;

import java.util.Properties;
import java.sqgl.Timestamp;

public class PostgreSQLInsert {
public static void main (String[] args )
{
String url = null;
String user = null;
String password = null;

String sgl str = "INSERT INTO users (name, created at) values(?, ?)";

/ /B P R B A

try (FileInputStream file = new FileInputStream("db.properties")) {

Properties p = new Properties();

p.load(file) ;

url = p.getProperty ("url");

user = p.getProperty ("user");

password = p.getProperty("password") ;
} catch (IOException e) {

System.out.println (e.getMessage ()) ;

/7 BESEEPEESE, QU EIER), JFHAATIEA
try (Connection conn = DriverManager.getConnection(url, wuser,
password) ;

PreparedStatement ps = conn.prepareStatement (sgql str)) {

/] BHEBNSH

ps.setString (1, "tony");

ps.setTimestamp (2, new Timestamp (System.currentTimeMillis()))
ps.addBatch () ;

ps.setString (1, "david");
ps.setTimestamp (2, new Timestamp (System.currentTimeMillis()));
ps.addBatch () ;

// PATHERAR N R AF
ps.executeBatch () ;

System.out.println ("FHAZHEEI! ") ;



} catch (SQLException e) {
System.out.println (e.getMessage()) ;
}

}

Hr, sql_str FRIFEANES () RoRBENGEMR, EIIRESEBTREAT S, A58
Fl prepareStatement() /7 £ % T —/Migm RN SQL 1EA), TEHATIXER] Z AT setString()
F setTimestamp() 77 4% & e &5 AL 75 (W 1E, JF H A A addBatch() ¥ b it & #:4F s &% J5 AT
executeBatch() /7 V2t AT fL S 4 N AE

[ i 26 17 1) P LAE S SQL 1 A1) 1 B B2 a1 F AN R (K 2 0% DB AT A0 vl AR
IF HAERE TP SQL IEA.

SRR MIPATE R T
A R !
IR EE B AESE, & EPITE IR,

27.4 EAHIE

i3d IDBC MK I AT B AR RE AR

. |/ DriverManager 4[] getConnection() /7 =3k Hl—™ Connection ZE#E4T % ;
2. AEHIEEXT S createStatement() /7 A A1 i — > Statement B3 PreparedStatement 15 )%
R
3. FIFBEAN %) executeQuery() 7 VAT SQL B A) B E it FE, IR [Hl—™ ResultSet 4%
BN
s R, REOFAL B )45 3
F&JX ResultSet. Statement Ll Az Connection X} % ¥ .

ik —As Java 31 PostgreSQLQuery.java, WU R :

package org.example;

// B\ JpBC Al 10 &

import java.io.FileInputStream;
import java.io.IOException;
import java.sqgl.*;

import java.util.Properties;

public class PostgreSQLQuery {
public static void main( String[] args )
{
String url = null;
String user = null;
String password = null;
String sgl str = "SELECT id, name, created at FROM users";

/7 CRHREOE P G B A



try (FileInputStream file = new FileInputStream("db.properties")) {

Properties pros = new Properties();

pros.load(file);

url = pros.getProperty ("url");

user = pros.getProperty("user");

password = pros.getProperty ("password") ;
} catch (IOException e) {

System.out.println (e.getMessage()) ;

/) BESIEWREER:, QIEAWIES), HFEPITIER
try (Connection conn = DriverManager.getConnection (url, wuser,
password) ;
Statement stmt = conn.createStatement () ;
ResultSet rs = stmt.executeQuery(sql str)) {

// AEFRE WS REE
while (rs.next()) {
System.out.println(rs.getInt ("id") + "\t" +
rs.getString ("name") + "\t" +
rs.getTimestamp("created_at"));

} catch (SQLException e) {
System.out.println (e.getMessage ()) ;

}

T %%, it —A FilelnputStream X G isz BB 2 i1 1% 4220 B A s SR 18 AT try-with-resources
77 ST HR PR, QVEERIER), HFHPATIZER); HJE M —A while TR IREUE ) 45
£, rs.next()ZRENEE B )R —2id3%: rs.getint(). rs.getString()F1 rs.getTimestamp()73- 51 F T3k
BUOE SR R 275 o DA SR TR B

SRR 5 A R0 T

1 tony 2020-06-15 15:36:13.562
2 david 2020-06-15 15:36:13.563

27.5 &R

AR LA PreparedStatement 15 A%} % executeUpdate() /7 123047 5 BB A . 618 — N
JE A PostgreSQL Update.java:

package org.example;

// §A\ JbBC Ml 10 &

import java.io.FileInputStream;
import java.io.IOException;
import java.sqgl.*;

import java.util.Properties;



public class PostgreSQLUpdate {
public static void main(String[] args )
{
String url = null;
String user = null;
String password = null;

int affectedrows = 0;
String sgl str = "UPDATE users " +
"set name = ? " +

"WHERE id = ?";

/7 CRHRHOHE P G B A

try (FileInputStream file = new FileInputStream("db.properties")) {

Properties p = new Properties();

p.load(file) ;

url = p.getProperty ("url");

user = p.getProperty ("user");

password = p.getProperty ("password") ;
} catch (IOException e) {

System.out.println (e.getMessage()) ;

/) BESIHREEY:, QIEEINES), I HPATIER)
try (Connection conn = DriverManager.getConnection (url, wuser,

password) ;
PreparedStatement ps = conn.prepareStatement (sgql str)) {

/] WERNSH
ps.setString (1, "tom");
ps.setInt (2, 1);

/] PATERTRAE
affectedrows = ps.executeUpdate() ;
System.out.println (String.format ("HEHITH: 2d", affectedrows));

} catch (SQLException e) {
System.out.println (e.getMessage()) ;

}

Hrp, sql_str FIPA TS () RREAGALRF, EATE SRS TR T B, A5
FH prepareStatement() /5 617 7> PreparedStatement g % 1) SQL iE4), FEHITIZIER)Z AT
{5 setInt()F1 setString() /774 B 4 (ST HIME; 5 JEIMAT executeBatch() 77 2t AT BUBTEAE, 1R [A]
B T AT L

1BAT A BRI A SRR

FORATH: 1

BATH T B e BRG], BiMESUE 45

2 david 2020-06-15 15:36:13.563
1 tom 2020-06-15 15:36:13.562



27.6 MIBREHE

BRI ERIRR N . SR ERAE AL, HREH SQL 5 ) & 4k DELETE RITT. FATEIE#E—4
it Java S+ PostgreSQLDelete.java:

package org.example;

/] |
import
import
import

import

public

JDBC 1 10 fI
java.io.FileInputStream;
java.io.IOException;
java.sql.*;
java.util.Properties;

class PostgreSQLDelete ({

public static void main (String[] args )

{

password) ;

}

String url = null;

String user = null;

String password = null;

int affectedrows = 0;

String sgl str = "DELETE FROM users WHERE id = ?";

/7 VBB P R B A

try (FileInputStream file = new FileInputStream("db.properties")) {

Properties p = new Properties();

p.load(file) ;

url = p.getProperty ("url");

user = p.getProperty ("user");

password = p.getProperty("password") ;
} catch (IOException e) {

System.out.println (e.getMessage()) ;

// ESEARPEER, QUEEWIES, HFHAPITIHH

try (Connection conn = DriverManager.getConnection (url, wuser,

PreparedStatement ps = conn.prepareStatement (sql str)) {

// BERMASH
ps.setInt (1, 1);

/] PATERRAE
affectedrows = ps.executeUpdate() ;
System.out.println(String.format("MM@%T%&: %d", affectedrows));

} catch (SQLException e) {
System.out.println (e.getMessage()) ;

PAT IZRE PR 45 R F



27.7 WIBES

ERIVIL T, IDBC H4i PostgreSQL I (/1] E1 AT B,  EMkAFEEA SQUIBAI#IZ: 1)
PAT IS ISR . RN VB — DS AT E 5 SQL A, TEAEAIEM R I

A EYE, I HTF3hHdT COMMIT 5% ROLLBACK #:1E .

AT — N Java SO PostgreSQL Transaction.java:

package org.example;

// § A JpBC Al 10 f

import java.io.FilelInputStream;
import java.io.IOException;
import java.sqgl.*;

import java.util.Properties;
import java.sqgl.Timestamp;

public class PostgreSQLTransaction ({
public static void main (String[] args )
{
String url = null;
String user = null;
String password = null;

String sql str = "INSERT INTO users (name, created at) values(?,
? WHERE id = 2";

String sql str2 = "UPDATE users set name

/7 BB P R B A

2) "z

try (FileInputStream file = new FileInputStream("db.properties")) {

Properties p = new Properties();

p.load(file) ;

url = p.getProperty ("url");

user = p.getProperty ("user");

password = p.getProperty ("password") ;
} catch (IOException e) {

System.out.println (e.getMessage()) ;

/) BESEARPEER, QUREWIER, HFHPITIHA

try (Connection conn = DriverManager.getConnection (url, user,
password) ) {
/| BT EIRZ
conn.setAutoCommit (false) ;
try (PreparedStatement ps = conn.prepareStatement (sql str);
PreparedStatement ps2 = conn.prepareStatement (sgl str2)) {

// BEBMASEIFPITIER

ps.setString(l, "anne");



ps.setTimestamp (2, new
Timestamp (System.currentTimeMillis ())) ;
ps.executeUpdate () ;

ps2.setString (1, "anne");
ps2.setInt (2, 2);
ps2.executeUpdate () ;

/] RZHESE
conn.commit () ;
System.out.println ("FHEEZMIA! ") ;
} catch (SQLException e) {
/] ERHES
conn.rollback();
System.out.println (e.getMessage()) ;
System.out.println("@?ﬁ%%! W e
}
} catch (SQLException e) {
System.out.println (e.getMessage()) ;

}
QIEIERZ )5, (M setAutoCommit()7VESE T HANHRAS: AR50 MPATH IR B A1 SE Brif
B), JFIRACHEST; AR H AL T RRHESSIHTHENRIE R .

W T FTE AR name BEEONE R, PIMIZAE IR B DL T 4R

ERROR: duplicate key value violates unique constraint "users name key"
Detail: Key (name)=(tony) already exists.

e R 55 !
BRI, SRR ARR; BTLOF A2 G0 anne.

27.8 AR EFEEIETE

FIH JDBC H'[f] CallableStatement X % r] LA PostgreSQL A7k FEMER % . & et —
AL FE add_user:

CREATE OR REPLACE PROCEDURE add user (pv_name varchar, pd created at
timestamp)
AS $s
BEGIN
INSERT INTO users (name, created at)
VALUES (pv_name, pd created at);
END; $$
LANGUAGE plpgsqgl;

CallableStatement X ZERIN R R R BOR A AT XA fE, 2 EREN
escapeSyntaxCallMode i & 4 calllfNoReturn. A1 db.properties A& S T -
url=jdbc:postgresql://192.168.56.104:5432/hrdb?escapeSyntaxCallMode=calll

fNoReturn
user=tony



password=tony

SR 5 B 3 — AN 1 SC 14 PostgreSQLSP. java:

package org.example;

/] |
import
import
import
import

public

JDBC 1 10 fI
java.io.FileInputStream;
java.io.IOException;
java.sql.*;
java.util.Properties;

class PostgreSQLSP {

public static void main( String[] args )

{

password) ;

add user (

}
H,

String url = null;
String user = null;
String password = null;

/7 CEREREOE P I B

try (FileInputStream file = new FileInputStream("db.properties")) {

Properties pros = new Properties();

pros.load(file);

url = pros.getProperty ("url");

user = pros.getProperty("user");

password = pros.getProperty ("password") ;
} catch (IOException e) {

System.out.println (e.getMessage ()) ;

/7 BESCEE PR, A AR

try (Connection conn = DriverManager.getConnection (url, user,

CallableStatement stmt = conn.prepareCall ("{call
2, 2 )1

) |

stmt.setString (1, "anne");

stmt.setTimestamp (2, new Timestamp (System.currentTimeMillis())) ;

stmt.execute () ;

System.out.println ("HHAFMEERERI! ") ;
} catch (SQLException e) {

System.out.println (e.getMessage()) ;

**{ call add_user( ?, ? ) P**H a5 5057, Kan—NHASE: prepareCall() /i

iR [A]—4> CallableStatement %%, RRMMAFMELIERIIER); BEMASESPITFELRE.
BTz LR AR

VA A R R !

OBT

LA LA 2 5h, IDBC iRt TV 2 ThRE, Flinidcit . 558 BLUL L 4 3 iy 4,

FAKW] LLZ2 PostgreSQL JDBC  SCHY.

FESEBRHIN AT A, BATTAN 7R 22 LR T IX LRI = IDBC #2111, T2 AT AR A I HE SR,


https://jdbc.postgresql.org/documentation/head/index.html

41 Mybatis. Hibernate 1 Spring JDBC. iX4EHEACATRA IR T BTG MR Z40YT, OfGiEEE
L OSSR R AR, AR, X SHE SR B S IS A T JDBC 2 1.
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28.1 JNEREHEEERR

28.2 HIEMZ

28.3 HIIE{ER

28.4 Zitlg 2

28.5 ERESH

o5 28 T YT R



Bff 5% A SQL 52 H& 1 4ol

Al STEEMZAR

N T B ) S BN — B, BE Y 7Bk S FoR, SQL ARiERE T S REMELI
DA 2 F 1 6 Fh e B 2 B

o FEFLR (NOT NULL) , HFHfREBRAS MM, BllnteA(EERkd, SEN
%y HMAHBL MRS B HdE .

o ME—ZR (UNIQUE) , HTHifRFB P MEASEL. Bl EERS0E. Tl
TR T —

o THAW (Primary Key) , FlTME—kriR&h a7 80dE. Gl Adsa®d, %5
WHEAE TR, EETBRRENTIE M, SR UE RS T

o HMBZIR (Foreign Key) , HT@E AR ISR BN, flu4e Ty, %
A G BRP PG B — AN, 51 THERERN . SHTAMESIH, sl R
ELTHFAE; HEAT R T — ANATEE PR

o MEAR (CHECK) 1] LU SUHEZ IS N, filtn, MR BUE R agh <5 sk,
FI P 44 I ZBK 5 45

o ERIME (DEFAULT) I T A7 BERAE BRI M SR - 140, BUSRTEEM I 10 BRI A —

Horfr, FRARR MR SR e Bt A UV S s et HoAh B T F P s U e i (b

PRI SEREE)
SQL SZREFEAN R MR LA, 58 A EAT 2RI I 2R

CREATE TABLE table name
(

column 1 data type column constraint,
column 2 data type,

500p
table constraint

) 8

ALTER TABLE table name ADD CONSTRAINT constraint desc;

Hrp, column_constraint f7 T B I X2 J5, BEFRANFIHZIH; table_constraint A7 T E
FRZIG, WHRRNRBLIH.

B T P T SQL TEHEMEL SR SRR R

¥iEEWIHR | NOTNULL | UNIQUE | PRIMARY KEY | FOREIGNKEY | CHECK | DEFAULT

Oracle v v v v v v

MySQL v v v v v v




SQL Server v v v v v v

PostgreSQL v v v v v v

SQLite v v v v v v

* MySQL 8.0 JFUA S 22413, InnoDB A1 NDB 774 51 4 57 #5 AN 4 7

[TURMEX TARZ G, BEEH AL S/ INSERT. UPDATE. DELETE £:%#i1&
CPRAE IS, B PRAC 45 I AG 7 B0 2 75 0 2 SE B L R 26 s AR R B PR e I T e
PELIR, B ] e ST PATIZIRAE, B PIHAT HAR B SR

BARUL MR AR L 1 6 Fh e BVE LI AN SIRE , (B AR SCBUAITEE EAFAE — SN 22 5,
PN RIA TR 18— ML

A2 JEEH)R

EX T NOT NULL 23R 7B ge =, #lu:

CREATE TABLE t nn(
id INT NOT NULL,
cl VARCHAR (10)

)

-- Oracle. MySQL
ALTER TABLE t nn MODIFY ¢l VARCHAR(10) NOT NULL;

-—- SQL Server
ALTER TABLE t nn ALTER COLUMN cl VARCHAR (10) NOT NULL;

-— PostgreSQL
ALTER TABLE t nn ALTER COLUMN cl SET NOT NULL;

-- SQLite ASCFHEHTBIILIR

Horr, id ORI E TIETAWN; ol FBo@id ALTER TABLE iEH)I4 0 /IR 410H,
VERA R BHEEEESL . B IORIRATIEN — S

INSERT INTO t nn(id, cl) values (1, 'sgl');

INSERT INTO t nn(id, cl) values (2, null);

SQL Error [1048] [23000]: Column 'cl' cannot be null

R EF A (NULL) 2 —MFERIME, 8% H TR RERESREAEHNE. SMES
B 0 FAME; SESTEFRAFH ) WAMIE, {H2E Oracle H11)7H 57 745 # 5h. R,
PLUREAJLE Oracle P AT T, (HAE HA R B rh AT B )

P e

-- Oracle TFHES5ZEFFFHE

INSERT INTO t nn(id, cl) wvalues (2, '"');

SQL Error [1400] [23000] : ORA-01400: cannot insert NULL into
("TONY"."T_ NN"."C1")

AA\KEFRZE I 75 BRI /NG, BT A X S0



https://tonydong.blog.csdn.net/article/details/103722592

A3 HE—ZR

ME— 2R B IE AR E R, (AR A2 aE. .

CREATE TABLE t unique (

id INT UNIQUE,

cl INT,

c2 INT,

CONSTRAINT uk t unique UNIQUE (cl, c2)
)i

Horpr, id FEQIE RN E T F B0 IME— 290 ¢l M c2 FRURE | RBHIME—LIR . 1E
TRATHR 8 ME— 2O TR, B s B sh B — M ME— R REIZTIRE . B P RIBATIA —LHE
HOEAEE

INSERT INTO t unique(id, cl, c2) VALUES (1, 1, 1);

INSERT INTO t unique(id, cl, c2) VALUES (NULL, 2, 2);
INSERT INTO t unique(id, cl, c2) VALUES (NULL, 3, 3);

-- SQL Server ME—Zii L uiF—A> NULL {H

SQL Error [2627] [23000]7] : Violation of UNIQUE KEY constraint
'UQ t unique 3213E83E85135D71'. Cannot insert duplicate key in object
'dbo.t unique'. The duplicate key value is (<NULL>).

PLEiEAIA id FEEHEANT 2 AN2%1H: SQL Server ME—#ydir L AR¥F—/4 NULL (k2
NULL AT NULL #51F]) , $Eosin; HAmEE ZEv] LT sl .

HATHE — T2 FBN R S ME— 2 b i 7 B a5 O

INSERT INTO t unique(id, cl, c2) VALUES (2, 1, NULL);
INSERT INTO t unique (id, cl, c2) VALUES (3, 1, NULL);

-- Oracle
SQL Error [1] [23000]: ORA-00001: unique constraint (TONY.UK T UNIQUE)
violated

-— SQL Server

SQL Error [2627] [23000]: Violation of UNIQUE KEY constraint 'uk t unique'.
Cannot insert duplicate key in object 'dbo.t unique'. The duplicate key value
is (1, <NULL>).

PLETEA]N 2 7B EN T 2 N4 ; Oracle F1 SQL Server ME—Z 5 rh i SRR 7 B 2,
HAth 7B H fodF—> NULL (tE73 2 NULL AT NULL #HED 5 HAth s ] DL AT R T

A M, B B A AR A B
INSERT INTO t unique(id, cl, c2) VALUES (4, NULL, NULL);

INSERT INTO t unique(id, cl, c2) VALUES (5, NULL, NULL);

-—- SQL Server

SQL Error [2627] [23000]: Violation of UNIQUE KEY constraint 'uk t unique'.
Cannot insert duplicate key in object 'dbo.t unique'. The duplicate key value
is (<NULL>, <NULL>) .

HA7 SQL Server AT 4, thiisdi:



e SQL Server %5 NULL 18, FrLAME—Z 5] REEHE—4 NULL fH.

e Oracle Rl FBNT, SRHIHMANTHFER; WRITEFBRANT, A
SERT .

e MySQL. PostgreSQL. SQLite A~2xZ 5] NULL 1§, FrLAME—ZR5I LA L ME.

PATB AT FE R R 2 e 38 e — 20 sl e — 2R 5«

CREATE TABLE t_ unique (
id INT UNIQUE,
cl INT,
c2 INT

)i

-- Oracle. MySQL. SQL Server. PostgreSQL
ALTER TABLE t unique ADD CONSTRAINT uk t unique UNIQUE (cl, c2);

-- FrHdREE, BFE soLite
CREATE UNIQUE INDEX uk t unique ON t unique (cl, c2);

SQLite AN SCHF QIR 2 5 FHEINZIH, AT LU HIE—2 5 B A

A4 FHEAR

8 (PRIMARY KEY) &% TME—Hbr R TIC R 7B, AR B BT 7 B

AHENSE (NOT NULL) 3 HAfE— (UNIQUE) . —PMERBEH AT, Taaes e
NFE, BATEM R E A T

AR B T B W RUE SO BRI R BE RBLIR . Bl

CREATE TABLE t_primaryl(id INT NOT NULL PRIMARY KEY,
cl INT);

CREATE TABLE t primary2(id INT NOT NULL,
cl INT,
CONSTRAINT pk2 PRIMARY KEY (id));

t_primaryl i) id = BOE LT ERLAR, A RGE R £ A t_primary2 (1 id FBOE LT
TRAR, [ EE TR pk2. L5 B, REgERIETE -
CREATE TABLE t primary3(id INT NOT NULL,

cl INT NOT NULL,
CONSTRAINT pk3 PRIMARY KEY (id, cl));

/A MySQL )8 2 o 208 i 8 € 4R, 8 & 2 14 F) PRIMARY o
Wah, BATWATLLE A ALTER TABLE iE4) N CF RN — A 8200

CREATE TABLE t primary4 (id INT NOT NULL,
cl INT);
ALTER TABLE t primary4 ADD CONSTRAINT pk4 PRIMARY KEY (id);

/A SQLite AN SCRFIX R N LA TT 1%



AR BT 2 AN ERTBRAE RG], TR ERTBEN . Bk, T
THFIZE =AY INSERT 1B A [ T L) :
INSERT INTO t primaryl (id, cl) wvalues (1, 100);

INSERT INTO t primaryl (id, cl) values (1, 200);
SQOL #Hi% [1062] [23000]: Duplicate entry 'l' for key 't primaryl.PRIMARY'

A5 JMEZR

SNEA TR TSN R AREFZ RIS S, 8% 2 — RPN FBEI S —AFEF L
BB B, SLJETEIT; KR TRP AT 7B LA o eE, 5] R824 i 324
il

CREATE TABLE dept

( department_id INTEGER NOT NULL PRIMARY KEY
, department name CHARACTER VARYING (30) NOT NULL

) i

CREATE TABLE emp
( employee id INTEGER NOT NULL PRIMARY KEY

, first name CHARACTER VARYING (20)

, last name CHARACTER VARYING (25) NOT NULL
, salary NUMERIC (8, 2)

, manager id INTEGER

, department id INTEGER

; CONSTRAINT fk emp dept

FOREIGN KEY (department id)
REFERENCES dept (department id)

)
HMELFR G RN RFE (dept) , SMEFTERIRIN TR (emp) o AT emp
RGN —A oM
ALTER TABLE emp
ADD CONSTRAINT fk emp manager

FOREIGN KEY (manager id)
REFERENCES emp (employee id)

A\ SQLite AN SR T 0 3 FR L SR ) i

HMEZITR fk_emp_manager 51 1 emp R H &, H T4 5 TAIZ P [AIIEC R . W12k emp
AR, AU X IMBL R, STERINZLI R

HMEZ)H AT DAAES HOE S IR, R TAS R T — ARSI, filin:

INSERT INTO dept VALUES (1, 'fpA=E');

-- SQLite

-- PRAGMA foreign keys = ON;

INSERT INTO emp VALUES (100, ':K', 'XI', 50000, NULL, 1);
INSERT INTO emp VALUES (101, '=', '5Kk', 30000, 1, 2);



SQL Error [2291] [23000]: ORA-02291: integrity constraint (TONY.FK EMP DEPT)
violated - parent key not found

BATE eI T — A1, SRR 72 TR BT 58 =4 52 TRJF8T] (department_id
=2) NMFAE, SR THMELR, AR

A\ SR SZ SQLite, 5 EEAE G BEI JE T AMEEZ) R SRR, 9F LR E AT PRAGMA foreign_keys
= ON;fr 4, BEAR(E R IS% 57 SR,

SIS, AR EATMER dept 2 A (1303

DELETE
FROM dept
WHERE department id = 1;
SQL Error [2292] [23000]: ORA-02292: integrity constraint (TONY.FK EMP DEPT)
violated - child record found
T emp RHPAFEII 95 9 1R L, MIBRIZERT TS SR Bl i 72 B 0, BRIth
AT R G RIRATHE dept R HIEST 1905 M LIEMCRHAD GRS, FIFESIERIMELIR .

AR, BANFER MR SRR SR IR JERE R 77 . SQL Aubd it 1l iy oM 2
AR A% 01

CONSTRAINT constraint name

FOREIGN KEY (column name)

REFERENCES parent name (column name)

ON DELETE [NO ACTION|RESTRICT |CASCADE |SET NULL|SET DEFAULT]
ON UPDATE [NO ACTION|RESTRICT|CASCADE |SET NULL|SET DEFAULT];

Hrp

o NO ACTION F/R ISR 3% L1 DELETE 5% UPDATE #F S AMBLIH, IR [ HE R
FEHSRAL (COMMIT) kG,

e RESTRICT #/RUEA2 % i) DELETE 53 UPDATE #fEifi R /ML, & [Hl485
FEVEAJPAT I ST RIAG Y

o CASCADE RRfiIsRACHK L#4T DELETE ¥ UPDATE #1F, ZIMBREH B ¥ 1&

L.
e SET NULL, WA L4 1T DELETE o# UPDATE #1E, KT RHPMIMETEEE N
NULL.
e SET DEFAULT, %% 4T DELETE 8i# UPDATE ##4E, ¥ 7% s Bk
BNERINE.
WREH TR EREIETT, BRA N NO ACTION.
KR B\ BB ON UPDATE ON DELETE
NO ACTION
Oracle NO ACTION CASCADE
SET NULL
NO ACTION NO ACTION
MySQL RESTRICT RESTRICT
CASCADE CASCADE



https://www.sqlite.org/foreignkeys.html

SET NULL SET NULL
NO ACTION NO ACTION
CASCADE CASCADE
SQL Server SET NULL SET NULL
SET DEFAULT SET DEFAULT
NO ACTION NO ACTION
RESTRICT RESTRICT
PostgreSQL CASCADE CASCADE
SET NULL SET NULL
SET DEFAULT SET DEFAULT
NO ACTION NO ACTION
RESTRICT RESTRICT
SQLite CASCADE CASCADE
SET NULL SET NULL
SET DEFAULT SET DEFAULT

Oracle /N 3 7 ] &1 ek 11 25 Bk 58 3T 4 ; MySQL A /) NO ACTION F1 RESTRICT R AH A,
AR AETE R HATIN ST HIAS £

FRATTMIBR emp 2 EISMELI TR fk_emp_dept, S8 561 & — N SCREZUBM R (K120 0

ALTER TABLE emp DROP CONSTRAINT fk emp dept;

ALTER TABLE emp

ADD CONSTRAINT fk emp dept
FOREIGN KEY (department id)
REFERENCES dept (department id)
ON DELETE CASCADE;

/A\SQLite NICHFMIBRAMELI N, HAEEHT 6% emp .
BT ORIATAT LAMHER dept & (o %cdfs, I emp i B0kt 2 B UB M B -

DELETE
FROM dept
WHERE department id = 1;

A6 EZR

KB LRARE | — KT WHERE FH)H 26, SRAF T BAE A — i 247 B
A7 HHAR #R LA R IXA A . AL 5 WHERE 2RI, e & 1045 B2 NULL, R
R FIa:

CREATE TABLE t check(

id INT PRIMARY KEY,
cl INT CHECK (cl IS NOT NULL),




c2 VARCHAR (10),

c3 INT,

c4 INT,

CONSTRAINT check c2 CHECK (c2 IN ('START', 'CLOSE'))
)i

ALTER TABLE t check
ADD CONSTRAINT check c3c4 CHECK ( c3 > c4 );

B, ol FREELT MR AELR, RMELIAELARK—MITA; 2 FBEE
T —MRPELR, WRIMERRERIIERTIIE; &5, @i ALTER TABLE i) 7
—MEELR, Wk 3 KIMERT ¢4, XFGIH T 2N FBIAR AR RERRLIN.

A\ SQLite N 3ZHF ALTER TABLE iAo, w] LAYE BRI 3E47 58 Lo
SR JE A TN — S E i -

INSERT INTO t check(id, cl, c2, c3, c4) VALUES (1, 1, 'START', 20, 19);

INSERT INTO t_check(id, cl, c2, c3, c4) VALUES (2, NULL, 'START', 20, 19);
SQL Error [3819] [HY000]: Check constraint 't check chk 1' is violated.

INSERT INTO t_check(id, cl, c2, c3, c4) VALUES (2, 2, 'PROC', 20, 19);
SQL Error [3819] [HY000]: Check constraint 'check c2' is violated.

INSERT INTO t check(id, cl, c2, c3, c4) VALUES (2, 2, 'START', 20, 20);

SQL Error [3819] [HY000]: Check constraint 'check c3c4' is violated.

B — BRI A B AT R SR ol FRMEIE T, SR TIAETKRELN;
SFEIRER T 2 TR BRI E LN HIUFKEE 3 %A KT c4.

IR B AT, AR ELAR. AR c4 7, ARSI

INSERT INTO t check(id, cl, c2, c3, c4) VALUES (2, 2, 'START', 20, NULL);

SELECT * FROM t_Check;
id|cl|c2 [c3|cd|

—=[l==[=====]==[==]
1| 1|START|20[19]
2| 2|START|20]| |

A7 ENE

ERIME (DEFAULT) I T 07 Bt BOA ISR . W P i B SRt s, (%
BRME . WERBUAH 1R T BIBOME,  BAN NULL.

DROP TABLE t default;

CREATE TABLE t default (
id INT PRIMARY KEY,
cl INT DEFAULT 0 NOT NULL,
c2 INT

)



-— Oracle. MySQL
ALTER TABLE t default MODIFY C2 INT DEFAULT 100;

-—- SQL Server
ALTER TABLE t_default ADD DEFAULT 100 FOR c2;

-— PostgreSQL
ALTER TABLE t default ALTER COLUMN c2 SET DEFAULT 100;

-- SQLite AZFHEMFELAIR

Hr, ol FEEN THIME 0; 2 FEET ALTER TABLE iEf)E X TEIAAE 100, #F
KM — T E A -

INSERT INTO tidefault(id) VALUES (1)

SELECT * FROM t default;
idlcl|C2 |

1] 0]100]|

A.8 EfthzyzR

BT LA R SE B LR A, SQL BT Lhid ik Foft 7y 2 Sk AR R 2038«

o FERA, E NTEBHIBHREALER b — R, JE TR flln, INT 85
FEOAB RS, AL, SQLite i FHBhAER, AUk,

o WiE (Assertion) , SGALYfRMl, (HR LRI GEIZ ML B, PREIEAHET
PR EZAE NG T, HadRAa 5l E sl 7S .

o fEAE (Trigger) , Wi XAFMEM SQL iB4), I/ & ih B P ATIRVE R B 3hfih
Ko f AR AT LA T HEAT 5 2% (0 e A R o


https://www.sqlite.org/datatype3.html
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