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CentOS 7.3 Linux version 3.10.0 glibc-2.17
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1.4.3. WIf3REL TBase ZZEH

TEBE R 55103, BifE TBase B W http://tbase.qg.com/download/3kEX TBase 22 3% A0 14 vl iE 044 .

1.4.4. ZEIE
27 TBase &l & Y

1.5 . BCE tbase MZE Fif{EHIAE
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export PGXZ_HOME=/usr/local/install/tbase_pgxz
export PATH=SPGXZ_HOME/bin:SPATH
export LD_LIBRARY_PATH=$PGXZ_HOME/Iib:S{LD_LIBRARY_PATH}

PGUSER=tbase
PGHOST=127.0.0.1



http://mirror.neu.edu.cn/centos/7/isos/x86_64/CentOS-7-x86_64-Minimal-1611.iso
http://tbase.qq.com/download/

Tencent/ K&V & /TBase W R4 2/ 5 71 Jt 255 T
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su thase
R -V R IR B on W R (R TR A, T B PR AR E AR RS en T )
psqgl -h 172.16.0.29 -p 15432 -U tbase -d postgres
psql (PostgreSQL 10 (TBase 2.01))
Type "help" for help.

B T2 BT 5 (DN iX 88 DN 7 s5 5t 2 T W) A 1 SRR E T 1)
postgres=# select * from pgxc_node where node_type='D'";
node_name | node_type | node_port | node_host | nodeis_primary | nodeis_preferred | node_id |

node_cluster_name

+. +. +. +. +. +. +.
1 1 1 1 t t t

dn_0 | D | 23001 | 172.16.0.29 | f | f | 1485981022 | thase_cluster
dn_1 | D | 23002 | 172.16.0.47| f | f | -1300059100 | tbase_cluster
(2 rows)

- AR R BNAE T ) group
postgres=# create default node group default_group with(dn_0, dn_2);

2.2, Jg default group £1]# shardmap

Bie B 58 B R B DN T )5, FRATE TR ER B 1L %1/ X 7%, shardmap i /& TBase
B AES DN X HEER, NI AW E)E# —> shardmap 45 default_group f#H

postgres=# create sharding group to group default_group;
postgres=# clean sharding;

FHBATH AT LB AN —FEAE T TBase ZEHE 1o

2.3, E% group H{ERAZE

23.1. BIEY & group

B 257 group

postgres=# create node group ext_group with(dn03,dn04);
CREATE NODE GROUP

B 5 group BI% shard

postgres=# create extension sharding group to group ext_group;
CREATE SHARDING GROUP

postgres=# clean sharding;

CLEAN SHARDING

postgres=#



Tencent/ KEEF 4 /TBase Wik 4H &5 7 71 4L 255 T

2.3.2. MIER group

postgres=# drop sharding in group ext_group;
DROP SHARDING GROUP

postgres=# drop node group ext_group ;
DROP NODE GROUP

2.3.3. BEHEHF group FIHE

postgres=# select * from pgxc_group;

group_name | default_group | group_members
default_group | 1| 16386 16387
ext_group | 0 | 16388 16389
(2 rows)
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2) « Rl TR =) S/ B ERAEREE 1, T B R
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TEIET , AT AL

AT B % /usr/local/install/tstudio/storage/postgres/ H = F1f]
[root@VM_0_29 centos tbase_mgr]# cd /usr/local/install/tstudio/storage/postgres
[root@VM_0_29 centos tbase_mgr]# cat t.csv

1,/5 1 TBase
[root@VM_0_29 centos tbase_mgrl#

3.2, shell ZE& i psql

3.2.1. EEI—TEEEE

B (S

[tbase@VM_0_29 centos root]$ psql -h 172.16.0.29 -p 15432 -U tbase -d postgres
psql (PostgreSQL 10 (TBase 2.01))

Type "help" for help.

postgres=#

B ffif] conninfo 457 EF B — 4 URI

[tbase@VM_0_29_centos root]$ psql postgresql://tbase@172.16.0.29:15432/postgres
psql (PostgreSQL 10 (TBase 2.01))

14



Tencent/ KA T 4 /TBase W & 41 5 15 T & 255 WL
Type "help" for help.

postgres=#
B BRI

[tbase@VM_0 29 centos ~]S psql 'host=172.16.0.29 port=15432 dbname=postgres  user=tbase
ssimode=verify-ca sslcert=postgresql.crt sslkey=postgresql.key sslrootcert=root.crt'
Password:

psql (PostgreSQL 10 (TBase 2.01))

SSL connection (cipher: DHE-RSA-AES256-SHA, bits: 256)

Type "help" for help.
postgres=>\q
B E AR S PR R

[tbase@VM_0_29 centos root]$ PGUSER=tbase

[tbase@VM_0_29 centos root]$ PGHOST=127.0.0.1

[tbase@VM_0_29 centos root]S PGDATABASE=postgres

[tbase@VM_0_29 centos root]$ PGPORT=15432

[tbase@VM_0_29 centos root]$ export PGHOST PGUSER PGDATABASE PGPORT

[tbase@VM_0_29 centos root]$ psql
psql (PostgreSQL 10 (TBase 2.01))
Type "help" for help.

postgres=#

A AC B AE H P IR AR
[tbase@VM_0_29 centos root]$ cat ~/.bashrc
# .bashrc

PGUSER=tbase

PGHOST=127.0.0.1

PGDATABASE=postgres

PGPORT=15432

export PGHOST PGUSER PGDATABASE PGPORT

3.2.2. By — I HiEE

B OERBSAN A E (AT DU D

postgres=# select pg_backend_pid();
pg_backend_pid

15
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2408
(1 row)

postgres=# \c
You are now connected to database "postgres" as user "tbase".
postgres=# select pg_backend_pid();

pg_backend_pid

2426
(1 row)

postgres=# \c templatel
You are now connected to database "templatel" as user "tbase".
templatel=#

mEEBS B IRS

postgres=# \c postgres tbase 172.16.0.47 15432
You are now connected to database "postgres" as user "tbase" on host "172.16.0.47" at port "15432".

3.2.3. BB ZERELIBITSH

B BORHETEENIZITS

postgres=# SELECT CURRENT_USER;
current_user

postgres=# show search_path;
search_path

"Suser",public
(1 row)

postgres=# show work_mem ;
work_mem

B R ENATEENEITSH

postgres=# set search_path = "Suser",public,pg_catalog;

16
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SET
postgres=# set work_mem = '8MB";
SET

W FTIFRER MR R B sql TEAJHHAT IR 1]

postgres=# \timing on
Timing is on.
postgres=# select count(1) from tbase;

count

Time: 5.139 ms

postgres=# \timing off

Timing is off.

postgres=# select count(1) from tbase;

count

B TIPSR P B B MR SEER AR R SEPRIZAT I sql 15 A)

postgres=# \set ECHO_HIDDEN on
postgres=# \dt
SELECT n.nspname as "Schema",
c.relname as "Name",
CASE c.relkind WHEN 'r' THEN 'table' WHEN 'v' THEN 'view' WHEN 'm' THEN 'materialized view' WHEN 'i' THEN
'index' WHEN 'S' THEN 'sequence' WHEN 's' THEN 'special' WHEN 'f' THEN 'foreign table' END as "Type",
pg_catalog.pg_get_userbyid(c.relowner) as "Owner"
FROM pg_catalog.pg_class ¢
LEFT JOIN pg_catalog.pg_namespace n ON n.oid = c.relnamespace
WHERE c.relkind IN ('r',")
AND n.nspname <> 'pg_catalog'
AND n.nspname <> 'information_schema'
AND n.nspname !~ '*pg_toast'
AND pg_catalog.pg_table_is_visible(c.oid)
ORDER BY 1,2;

3k 3k 3k 3k 3k 3k 3k 3k %k 3%k 3k %k %k 3k 3k %k %k 3k %k %k 3k 3k %k %k k k

List of relations
Schema | Name | Type | Owner

4 4 4
T T T

17
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public | t_time_range | table | thase
public | tbase | table | tbase
(2 rows)

postgres=# \set ECHO_HIDDEN off
postgres=# \dt
List of relations
Schema | Name | Type | Owner

4 4 4
T T T

public | t_time_range | table | thase
public | tbase | table | tbase
(2 rows)

B PR E RN HTML #% X

postgres=# \pset format html
Output format is html.
postgres=# \d tbase
<table border="1">
<caption>Table &quot;public.tbase&quot;</caption>
<tr>
<th align="center">Column</th>
<th align="center">Type</th>
<th align="center">Modifiers</th>
</tr>
<tr valign="top">
<td align="left">id</td>
<td align="left">integer</td>
<td align="left">&nbsp; </td>
</tr>
<tr valign="top">
<td align="left">mc</td>
<td align="left">text</td>
<td align="left">&nbsp; </td>
</tr>

</table>

PR R SR
postgres=# \pset format aligned
Output format is aligned.
postgres=# \d tbase
Table "public.tbase"
Column | Type | Modifiers

4 4
T T

id | integer |
mc | text |

18
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B EEATH R

postgres=# \x on
Expanded display is on.
postgres=# select * from tbase where id=1;
-[RECORD 1]

id | 1

mc | 1

-[ RECORD 2 ]

id | 1

mc | 2

-[ RECORD 3 ]

id |1

mc | 2

postgres=# \x off
Expanded display is off.

postgres=# select * from tbase where id=1;

id | mc

B BRI E % ) g b

postgres=# \encoding
UTF8

fic & & F i 2w LA SQL_ASCI
postgres=# \encoding sql_ascii

postgres=# \encoding
sQL_ASClI

3.2.4. BHZEE

postgres=# \q

3.2.5. psql AT —1 sql iy 4>

| IRV TN

[tbase@VM_0_29 centos root]$ psql -h 172.16.0.29 -p 15432 -U tbase -d postgres -c "select count(1) from
19
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[tbase@VM_0_29 centos root]$ psqgl -h 172.16.0.29 -p 15432 -U tbase -d postgres -t -c  "select count(1) from
pg_class"
317

3.2.6 psql AT —A sql IXAH A 4L
m AT

[tbase@VM_0_29 centos ~]$ cat /data/tbase/tbase.sql
set search_path = public;

insert into tbase values(1,2);

select count(1) from tbase;

[tbase@VM_0_29_centos ~]$ psqgl -h 172.16.0.29 -p 15432 -U tbase -d postgres -f /data/tbase/tbase.sql
SET
INSERT 0 1

count

m o ENEAT

[tbase@VM_0_29_ centos ~]$ psqgl -h 172.16.0.29 -p 15432 -U tbase -d postgres
psql (PostgreSQL 10 (TBase 2.01))
Type "help" for help.

postgres=#\i /data/tbase/tbase.sql
SET

INSERT 0 1

count

20
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3.2.7. AHARERRE sql A

postgres=# \e
"/tmp/psql.edit.5532.sgl" 2L, 35C written

Y52 L HRIESR T
3.2.8. MMM

postgres=#\! cat /data/tbase/tbase.sql

set search_path = public;

insert into tbase values(1,2);

select count(1) from tbase;

postgres=#\!Is

datal data2 data3 install

postgres=#\!Is -|

total O

drwxrwxr-x 3 tbase tbase 28 Sep 18 11:05 datal
drwxrwxr-x 3 tbase tbase 28 Sep 18 11:05 data2
drwxrwxr-x 3 tbase tbase 28 Sep 18 11:17 data3
drwxr-xr-x 3 tbase tbase 23 Sep 18 10:55 install
postgres=#

3.2.9. HPITHIERREZIXfF

postgres=# \o /data/tbase/log.txt
postgres=# select * from tbase where id=1;
postgres=# \! cat /data/tbase/log.txt

id | mc

postgres=# \o
postgres=# select * from tbase where id=1;

id | mc

21
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3.2.10. B HEM TIEH®

postgres=#\!Is

backup data install java log.txt pgbench tbhase tbaseconf shell tbase.sql
postgres=# \cd /data

postgres=#\!Is

package pgsql tbase tbaseConfdb

postgres=#

3.2.11. HEHEHE

W BRI T AR

postgres=# \dx
List of installed extensions

Name | Version |  Schema | Description
pg_stat_statements | 1.1 | public | track execution statistics of all SQL statements executed
plpgsql | 1.0 | pg_catalog | PL/pgSQL procedural language

(2 rows)
L e eI S O

postgres=# create extension pg_stat_statements;
CREATE EXTENSION

W R AN

postgres=# drop extension pg_stat_statements;
DROP EXTENSION

3.2.12. BB ERE

W\ R RS T S

postgres=# \|
List of databases

Name | Owner | Encoding | Collate | Ctype | Access privileges
postgres | tbase | UTF8 | en_US.utf8 | en_US.utf8 |
template0 | tbase | UTF8 | en_US.utf8 | en_US.utf8 | =c/tbase +
| | | | | tbase=CTc/tbase
templatel | tbase | UTF8 | en_US.utf8 | en_US.utf8 | =c/tbase +

| | | | | tbase=CTc/tbase
22
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(3 rows)

W\ AT TR A B A (R RN R

R, R R, BERRAMZ, A\ ST LRGeS

postgres=# \I+
List of databases

Name | Owner | Encoding | Collate | Ctype | Access privileges | Size | Tablespace |
Description
postgres | tbase | UTF8 | en_US.utf8 | en_US.utf8 | | 17 MB | pg_default |
template0 | tbase | UTF8 | en_US.utf8 | en_US.utf8 | =c/tbase +| 14 MB | pg_default |

unmodifiable empty database

| | | | | tbase=CTc/tbase | |
I
templatel | tbase | UTF8 | en_US.utf8 | en_US.utf8 | =c/tbase +| 14 MB | pg_default |
default template for new databases

| | | | | tbase=CTc/tbase | |
I

(3 rows)
B G —HE

postgres=# create database mydb;
CREATE DATABASE
postgres=#

3.2.13, ENAHRHRAE

B \dn ST ETA R

postgres=# \dn
List of schemas
Name | Owner
........ I
pgxc | tbase
public | tbase
(2 rows)

B \dn+ R HETEA R (BEERD

postgres=# \dn+
List of schemas

Name | Owner | Access privileges | Description
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4 4 +
T T T

pgxc | tbase | |
public | tbase | tbase=UC/tbase +| standard public schema
| | =UC/tbase |
(2 rows)

m Al

postgres=# create schema mysche;
CREATE SCHEMA

3.2.14. F PAHR#RME

W \du &R 2 AR T S

postgres=# \du

List of roles
Role name | Attributes | Member of
audit_admin | No inheritance | {3
mls_admin | No inheritance | {3
tbase | Superuser, Create role, Create DB, Replication, Bypass RLS | {}
tbase01_admin | Superuser, Create role, Create DB | {}

B \du+BoR HETERE P TA AR E M S (BETER)

postgres=# \du+

List of roles
Role name | Attributes | Member of |
Description
audit_admin | No inheritance | {3 |
mls_admin | No inheritance | {3 |
tbase | Superuser, Create role, Create DB, Replication, Bypass RLS | {} |
tbase01_admin | Superuser, Create role, Create DB | {} |

m AN

postgres=# create role pgxc with login ;
CREATE ROLE

B CE P

postgres=# \password pgxc
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Enter new password:

Enter it again:

3.2.15. RMREE

m R

postgres=# create table tbase(id int,mc text) distribute by shard(id);
CREATE TABLE

B \d BEERGH, WM

postgres=# \d tbase
Table "public.tbase"
Column | Type | Modifiers

id | integer |
mc | text |

B \EERGH (BEER , REH, AR

postgres=# \d+ tbase
Table "public.tbase"
Column | Type | Modifiers | Storage | Stats target | Description

id | integer | | plain | |
mc | text | | extended | |
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

B \dt EEEY|E

postgres=# \dt
List of relations

Schema | Name | Type | Owner

public | t_time_range | table | thase
public | tbase | table | thase
(2 rows)

B \d+EFRIREAER, BRI ER

KEERI R WSS on 35, RN dn RN B8 R REZAT KRN
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postgres=# \dt+
List of relations
Schema | Name | Type | Owner | Size | Description
public | t_time_range | table | tbase | 0 bytes | X & —/NHEAS XK
public | tbase | table | tbase | 576 kB |
(2 rows)

B \dt+ BRI £

postgres=# \dt+ pgxc.*
List of relations

Schema | Name | Type | Owner | Size | Description
pgxc | order_main | table | tbase | O bytes |
(1 row)

B \dt+&Y BREDRITELER

postgres=# \dt+ thase
List of relations
Schema | Name | Type | Owner | Size | Description

4 4 4 + +
T T T T T

public | tbase | table | tbase | 576 kB |
(1 row)

B \dtHEECAF A HE RS ER

postgres=# \dt+ t*
List of relations
Schema | Name | Type | Owner | Size | Description
public | t_time_range | table | tbase | 0 bytes | X & —/HEASX %K
public | tbase | table | tbase | 576 kB |
(2 rows)

postgres=# \dt+t_*
List of relations
Schema | Name | Type | Owner | Size | Description

4 4 4 4 4
T T T T T

public | t_time_range | table | tbase | 0 bytes | X &2 —/HEASX %K
(1 row)
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3.2.16. PLEIMHREAE
B VK

postgres=# create or replace view tbase_view as select * from tbhase;
CREATE VIEW

B \d AW KL
postgres=# \d tbase

Table "public.tbase"
Column | Type | Modifiers

id | integer |
mc | text |

B \ABWMELGH (LA . AsaIEIEN sl i

postgres=# \d+ tbase_view

View "public.tbase_view"

Column | Type | Modifiers | Storage | Description
id | integer | | plain |
mc | text | | extended |

View definition:
SELECT tbase.id,
tbase.mc
FROM tbase;

B \dv &FE KSR

postgres=# \dv
List of relations

Schema | Name | Type | Owner
pgxc | t_time_range_view | view | tbase
public | tbase_view | view | tbase

(2 rows)

B \dv+EEEITEREMES (BEER)

postgres=# \dv+
List of relations
Schema | Name | Type | Owner | Size | Description

4 4 + 4 4
T T T T T

27



Tencent/ KE s & /TBase Wf K41 55 28 11 3L 255 T

pgxc | t_time_range_view | view | tbase | O bytes |
public | tbase_view | view | tbase | O bytes | FATALI
(2 rows)

B \dv+ iR BT T AL

postgres=# \dv+ pgxc.*
List of relations

Schema | Name | Type | Owner | Size | Description
pgxc | t_time_range_view | view | tbase | O bytes |
(1 row)

B \dv+ A BoR AR RS B

postgres=# \dv+ tbase_view
List of relations
Schema | Name | Type | Owner | Size | Description

4 4 4 4 +
T T T T

public | tbase_view | view | tbase | 0 bytes | FIIHLK
(1 row)

W \dv+HEACRTH HE R AL

postgres=# \dv+ t*

List of relations

Schema | Name | Type | Owner | Size | Description
pgxc | t_time_range_view | view | tbase | O bytes |

public | tbase_view | view | tbase | O bytes | FATALI
(2 rows)

postgres=# \dv+ tb*
List of relations
Schema | Name | Type | Owner | Size | Description

4 + 4 4 4
T T T T T

public | tbase_view | view | tbase | 0 bytes | FKIIHLK
(1 row)

3.2.17. YA EMERERAE
L

postgres=# create MATERIALIZED VIEW tbase_count as select count(1) as num from tbase;
SELECT 1
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postgres=# select * from tbase_count;

num

m\d AV RS

postgres=# \d tbase_count
Materialized view "public.tbase_count"
Column | Type | Modifiers

4 4
T T

num | bigint |

m\+EEWAEE (BEER . BE @M LIER sql i)

postgres=# \d+ tbase_count
Materialized view "public.tbase_count"
Column | Type | Modifiers | Storage | Stats target | Description

4 4 4 + 4
T T T T T

num | bigint | | plain | |
View definition:
SELECT count(1) AS num
FROM tbase;

B \dm &EUEIIE

postgres=# \dm
List of relations
Schema | Name | Type | Owner

4 4 4
T T T

pgxc | tbase_sum | materialized view | tbase
public | tbase_count | materialized view | thase
(2 rows)

B \dm+EFEWALE SR EE S (BEER S A ERA

postgres=# \dm+
List of relations

Schema | Name | Type | Owner | Size | Description
pgxc | tbase_sum | materialized view | tbase | 8192 bytes |

public | tbase_count | materialized view | tbase | 8192 bytes | tbase SLic x4
(2 rows)

B \dm+E R A T AL
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postgres=# \dm+ pgxc.*
List of relations

Schema | Name | Type | Owner | Size | Description
pgxc | tbase_sum | materialized view | tbase | 8192 bytes |
(1 row)

B \dm+iLEA BRI ML TR 2

postgres=# \dm+ tbase_count
List of relations
Schema | Name | Type | Owner | Size | Description

4 4 4 4 4
T T T T T

public | tbase_count | materialized view | tbase | 8192 bytes | tbase &1t R4
(1 row)

W \dm+EECRTH R AL

postgres=# \dm t*
List of relations
Schema | Name | Type | Owner

4 4 4
T T T

pgxc | tbase_sum | materialized view | tbase
public | tbase_count | materialized view | tbase
(2 rows)

postgres=# \dm tbase_c*
List of relations
Schema | Name | Type | Owner

4 4 4
T T T

public | tbase_count | materialized view | tbase
(1 row)

3.2.18. FFFIAHR#EME

B BV

postgres=# create sequence tbase_seq;
CREATE SEQUENCE

postgres=# create sequence pgxc.thase_seq;
CREATE SEQUENCE

B \d BEEFIE AE N

I

~

1t
)

25

5

I
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postgres=# \d tbase_seq
Sequence "public.tbase_seq"
Column | Type | Value

4 4
T T

last_value | bigint |1
log_cnt | bigint | O
is_called | boolean | f

B \ds BFFHIFIE

postgres=# \ds
List of relations
Schema | Name | Type | Owner

4 4 4
T T T

pgxc | tbase_seq | sequence | thase
public | tbase_seq | sequence | tbase
(2 rows)

B \ds+f A FHIFIREAES (BEER) , SRR

postgres=# \ds+
List of relations

Schema | Name | Type | Owner | Size | Description

4 4 4 + 4
T T T T T

pgxc | tbase_seq | sequence | tbase | 8192 bytes |
public | tbase_seq | sequence | tbase | 8192 bytes | tbase /%
(2 rows)

B \ds+ o MR KT 751

postgres=# \ds+ pgxc.*
List of relations

Schema | Name | Type | Owner | Size | Description

4 4 4 4 4
T T T T T

pgxc | tbase_seq | sequence | thase | 8192 bytes |
(1 row)

B \ds+/FA 4 BoRENFIIREGE R

postgres=# \ds+ thase_seq
List of relations

Schema | Name | Type | Owner | Size | Description

4 4 4 4 4
T T T T T

public | tbase_seq | sequence | tbase | 8192 bytes | tbase /%]
(1 row)

31



Tencent/ KE s & /TBase Wf K41 55 32 171 3 255 T4
B \ds+IEFCAFA HIE R A
postgres=# \ds * _seq

List of relations
Schema | Name | Type | Owner

pgxc | tbase_seq | sequence | thase

public | tbase_seq | sequence | tbase
(2 rows)

postgres=# \ds t*_seq
List of relations
Schema | Name | Type | Owner

4 4 4
T T T

public | tbase_seq | sequence | tbase
(1 row)

3.2.19. ZE5|HKEEME

B EVRG

postgres=# create unique index tbase_id_uidx on tbase(id);
CREATE INDEX

postgres=# create index tbase_mc_idx on tbase(mc);
CREATE INDEX

postgres=#

B \di BER5|VIFE

postgres=# \di
List of relations

Schema | Name | Type | Owner | Table

public | tbase_id_uidx | index | tbase | tbase

public | tbase_mc_idx | index | tbase | tbase
(2 rows)

B \d+EERIIVIRFEMEE (BEER , HHTERD--HEEE dn EHEE RSN
postgres=# \di+

List of relations
Schema | Name | Type | Owner | Table | Size | Description

4 + 4 4+ + 4
T T T T T T

public | tbase_id_uidx | index | tbase | tbase | 8192 bytes | tbase Mi—Z 5]
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public | tbase_mc_idx | index | tbase | tbase | 8192 bytes |
(2 rows)

B \di+ SR AR T R 91 - R BEAE dn EIAEE R 5

postgres=# \di+ public.*
List of relations
Schema | Name | Type | Owner | Table | Size | Description
public | tbase_id_uidx | index | tbase | tbase | 8192 bytes | tbase ME— 2 5|
public | tbase_mc_idx | index | tbase | tbase | 8192 bytes |

(2 rows)
B \di+Z51 % BoREANRIIIEAE B R dn RIEERGIK/N

postgres=# \di+ public.tbase_id_uidx
List of relations
Schema | Name | Type | Owner | Table | Size | Description
public | tbase_id_uidx | index | tbase | tbase | 8192 bytes | tbase ME— 2 5|
(1 row)

B \di+HACAT A SR 2R 5] - R BELE dn BIIE A 251 KD

postgres=# \di+ *idx
List of relations

Schema | Name | Type | Owner | Table | Size | Description
pgxc | order_main_id_idx | index | tbase | order_main | 8192 bytes |
public | tbase_id_uidx | index | tbase | tbase | 8192 bytes | thase ME—2 5]
public | tbase_mc_idx | index | tbase | tbase | 8192 bytes |
(3 rows)

postgres=# \di+ *uidx-- A fE7E dn LTI EE R 51 K/
List of relations
Schema | Name | Type | Owner | Table | Size | Description
public | tbase_id_uidx | index | tbase | tbase | 8192 bytes | tbase Mi—Z 5]
(1 row)

3.2.20. RREHREEALE
o EvE

postgres=# CREATE OR REPLACE FUNCTION tbase_f1(a_1 text) returns text as
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postgres-# $S
postgresS# begin
postgresS# returna_1;
postgresS# end;
postgresS# S$
postgres-# language plpgsql;
CREATE FUNCTION
postgres=# CREATE OR REPLACE FUNCTION pgxc.tbase_f2(a_2 text) returns text as
postgres-# $S
postgresS# begin
postgresS# returna_2;
postgresS# end;
postgresS# S$
postgres-# language plpgsql;
CREATE FUNCTION
postgres=#

B \df ERESIE

postgres=# \df
List of functions
Schema | Name | Result data type | Argument data types | Type

4 4 + +
T T T T

pgxc | tbase_f2 | text | a_2 text | normal
public | tbase_f1 | text | a_1 text | normal
(2 rows)

B \d+EERBYIREMNES (BEER) , EX

postgres=# \x
Expanded display is on.
postgres=# \df+ tbase*
List of functions
-[RECORD 1] +

Schema | pgxc
Name | tbase_f2
Result data type | text
Argument data types | a_2 text
Type | normal
Volatility | volatile
Parallel | unsafe
Owner | tbase
Security | invoker

Access privileges |
Language | plpgsql
Source code | +
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| begin +

| returna_2; +

| end; +

I
Description |
-[ RECORD 2 ] +
Schema | public
Name | thase_f1
Result data type | text
Argument data types | a_1 text
Type | normal
Volatility | volatile
Parallel | unsafe
Owner | tbase
Security | invoker

Access privileges |

Language | plpgsql

Source code | +
| begin +
| return a_1;+
| end; +
I

Description |

B \df+ BRI T R 5

-[ RECORD 1] +

Schema | public
Name | thase_f1
Result data type | text
Argument data types | a_1 text
Type | normal
Volatility | volatile
Parallel | unsafe
Owner | tbase
Security | invoker

Access privileges |

Language | plpgsql

Source code | +
| begin +
| return a_1;+
| end; +
I

Description |

B \df+ A BRI B HEE R
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postgres=# \df+ tbase_f1
List of functions
-[RECORD 1] +

Schema | public
Name | thase_f1
Result data type | text
Argument data types | a_1 text
Type | normal
Volatility | volatile
Parallel | unsafe
Owner | tbase
Security | invoker

Access privileges |

Language | plpgsql

Source code | +
| begin +
| return a_1;+
| end; +
I

Description |

W \df+IEACT S A T PR AL

postgres=# \df+ tbase*
List of functions
-[RECORD 1] +

Schema | pgxc
Name | tbase_f2
Result data type | text
Argument data types | a_2 text
Type | normal
Volatility | volatile
Parallel | unsafe
Owner | tbase
Security | invoker

Access privileges |

Language | plpgsql

Source code | +
| begin +

| returna_2; +

| end; +
I

Description |

-[ RECORD 2 ] +

Schema | public
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Name | thase_f1
Result data type | text
Argument data types | a_1 text
Type | normal
Volatility | volatile
Parallel | unsafe
Owner | tbase
Security | invoker

Access privileges |

Language | plpgsql

Source code | +
| begin +
| return a_1;+
| end; +
I

Description |

postgres=# \df+ *f1
List of functions
-[RECORD 1] +

Schema | public
Name | thase_f1
Result data type | text
Argument data types | a_1 text
Type | normal
Volatility | volatile
Parallel | unsafe
Owner | tbase
Security | invoker

Access privileges |

Language | plpgsql

Source code | +
| begin +
| return a_1;+
| end; +
I

Description |

3.2.21. HE XEHERBIMCHRME
W R

postgres=# CREATE TYPE bug_status AS ENUM ('new’, 'open’, 'closed’);
CREATE TYPE

i

~

1t
)

25

5

I
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B \dT &F B @ XE Ry %

postgres=# \dT
List of data types
Schema | Name | Description

pg_oracle | nvarchar2 | oracle nvarchar2(length)
pg_oracle | varchar2 | oracle varchar2(length)
public | bug_status |

B \dT+AF € LR MIIREAEE (B35 enum ERKIED

postgres=# \dT+
List of data types
Schema | Name | Internal name | Size | Elements | Access privileges | Description

4 4 4 4 4 4
T T T T T T

pg_oracle | nvarchar2 | nvarchar2 | var | | | oracle
nvarchar2(length)
pg_oracle | varchar2 | varchar2 | var | | | oracle
varchar2(length)
public | bug_status | bug_status | 4 | new +| |
I I I | open +] I
I I I | closed | I

W \dT+E MNP B e R

postgres=# \dT+ public.*
List of data types

Schema | Name | Internal name | Size | Elements | Access privileges | Description
public | bug_status | bug_status | 4 | new +| |
I I I | open  +| I
| | | | closed | |

B \dT+H 8 LR SR Hn R R 405

postgres=# \dT+ bug_status
List of data types

Schema | Name | Internal name | Size | Elements | Access privileges | Description
public | bug_status | bug_status | 4 | new +| |
I I I | open  +] I
| | | | closed | |
(1 row)

W \dT+HE AT H I A ) Hde S8 A
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postgres=# \dT+ bug_*

List of data types
Schema | Name | Internal name | Size | Elements | Owner | Access privileges | Description
public | bug_status | bug_status | 4 | new +| thase | |
| I | | open  +] | I
| I | | closed | | I
(S o ] =3
3.2.22. I FEEAMHRERIE
B OnEEN SRS
postgres=# create language plpgsql;
CREATE LANGUAGE
B \dL AFE AR SR
postgres=# \dL
List of languages
Name | Owner | Trusted | Description
plpgsql | tbase |t | PL/pgSQL procedural language

(1 row)

3.2.23. FIHR. AEHFFFEAIHEIE U AR

W DR X RIT RBR

postgres=# \dp
Access privileges

Schema | Name | Type | Access privileges | Column privileges | Policies
public | pg_stat_statements | view | tbase=arwdDxt/tbase+| |

| | | =r/tbase | |
public | tbase | table | tbase=arwdDxt/tbase+]| |

I I | pgxc=r/tbase I I
public | tbase_seq | sequence | tbase=rwU/tbase +| |
| | | pgxc=rwU/tbase | |
(3 rows)

B \dp+HEANNFR A, RERITALHFIX 5
postgres=# \dp tbase

Access privileges
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Schema | Name | Type | Access privileges | Column privileges | Policies

public | tbase | table | tbase=arwdDxt/tbase+| |

| | | pgxc=r/tbase | |
(1 row)

postgres=# \dp public.*
Access privileges

Schema | Name | Type | Access privileges | Column privileges | Policies
public | pg_stat_statements | view | tbase=arwdDxt/tbase+| |

| | | =r/tbase | |
public | tbase | table | tbase=arwdDxt/tbase+]| |

I | | pgxc=r/tbase | I
public | tbase_seq | sequence | tbase=rwU/tbase +| |
| | | pgxc=rwU/tbase | |
(3 rows)

3.2.24, FIHESHF € XHERE

postgres=# \drds
List of settings

Role | Database | Settings
pgxc | | log_statement=none

| postgres | search_path="Suser", public, pgxc
(2 rows)

3.2.25. copy 4K

IR T — AN 2 P i SO ERE B copy B, RSS2k copy 138 LT &k T AEIM SCAY 4.9
B \copy to KEHRE & il B A A

postgres=# \copy tbase to '/data/tbase/tbase.txt’;

postgres=# \! cat /data/tbase/tbase.txt

1 tbase

B \copy from KA SO H B K s 2= b

postgres=# \copy tbase from '/data/tbase/tbase.txt’;
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3.2.26. copy FROM stdin {& F 5%

postgres=# COPY tbase (id, mc) FROM stdin;
Enter data to be copied followed by a newline.
End with a backslash and a period on a line by itself.

>>1 tbase
>>2 \N
>>3 pgxc
>>\.

postgres=# select * from tbase;
id| mc
ST
1 | thase
2|
3| pgxc
(3 rows)

3.2.27. ITEIMFIEHSEMN X BFrdEHH

postgres=# select * from tbase;
id| mc
ST
1 | thase
(1 row)

postgres=# \p
select * from tbase;

3.2.28. HENX B

B E null ERAE TR

postgres=# \pset null '(null)'
Null display is "(null)".
postgres=# insert into tbase values(2,null);
INSERT 0 1
postgres=# select * from tbase;
id | mc

T

1| tbase

2 | (null)
(2 rows)
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postgres=# \pset border 0
Border style is 0.
postgres=# select * from tbase;
id mc

1 tbase

2 (null)
(2 rows)

B HEoRids

postgres=# \pset tuples_only
Showing only tuples.
postgres=# select * from tbase;
1 tbase
2 (null)

W G A S

postgres=# \pset format unaligned
Output format is unaligned.
postgres=# \pset fieldsep,

Field separatoris",".
postgres=# select * from tbase;
1,tbase

2,(null)

3.2.29. sql (R FEHEE

postgres=# \h
Available help:
ABORT ALTER USER
DROP INDEX LOCK
ALTER AGGREGATE ALTER USER MAPPING
DROP LANGUAGE MOVE
ALTER COLLATION ALTER VIEW
DROP MATERIALIZED VIEW NOTIFY

o o o

postgres=# \h begin;

Command: BEGIN

Description: start a transaction block

Syntax:

BEGIN [ WORK | TRANSACTION ] [ transaction_mode [, ...] ]

CREATE ROLE

CREATE RULE

CREATE SCHEMA
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where transaction_mode is one of:

ISOLATION LEVEL { SERIALIZABLE | REPEATABLE READ | READ COMMITTED | READ UNCOMMITTED }
READ WRITE | READ ONLY
[ NOT ] DEFERRABLE

postgres=#

4. TBase ¥4 FEFF & Z: Al

4.1, TBase H¥iEA4R

4.1.1. 7R

P RN iR vt

smallint 2 /N [ B -32768 to +32767

integer 4 FH TR AL -2147483648 to +2147483647

bigint 8 7 K [ % -0223372036854775808 to +9223372036854775807
decimal CIES P e e, K [/ NBUSRT 131072 £,  BAS/INEUSS 16383 41
numeric CIES P faE G, K [/ NBUSRT 131072 47,  BAS/INEUSS 16383 £f
real 4575 |AIARKERE, AKEER |6 A akhIRE

double w1

brecision 8FT  [AIASKEEE, AKEWR |15 AL H bR R

smallserial 2 A Bz /NEE |1 3 32767

serial 4 FH5 ERIEYIITOECS A 1 3 2147483647

bigserial 8 FH F K R s |1 31 9223372036854775807

4.1.2. FRRE

2T iR

character varying(n), varchar(n) |&GEHIHZELK

character (n), char(n) T, THIER

text 1G

43



4.1.3. —iHHIEIERE

Tencent/ KEAET- & /TBase Wl K4l 25 44 W

1 B 4 T AN FCIE ) 3t il &

A K i )

4.1.4. HIHRAE

1t

7N

255 T

timestamp [ (p) ]

FHE H A R CToR

L fgfb / 14

[ without time zone ] 8 W X) 4713 BC 294276 AD L
timest ith 1% / 14
Hmestab Lo Twithl o e e mmain i, M| 4713 BC 294276 AD fﬁi%L/
time zone @_
11 G — R
date 4oy | (&E) REMIH | 13 B | 5874897 AD 1H
ti i thout 1% / 14
ime [ () 1 Dwithoutl o we | ool CEEND | 0:00:00 | 24:00:00 | P/
time zone | L
. . . |= - H s 3 - 4 I\
tine L) Jwith tine) ) o gy [REVRZRIIIIT, B0 00 00+1450024:00:00-1450| | PP/ 14
zone A X /A
interval [ field 1 Es /14
mn erv? ([) ;e SR [ppenss B 1) 1) 178000000 4E| 178000000 4F Fﬁiii/
p )

4.1.5. f/RBEH

4.1.6. EZHIHERENH

% A B2 https://www.postgresql.org/docs/10/static/datatype.htm| A% 5 % FE 5 35 7 33 B

4.1.7. RWEEEEREER

41.71, 5 oracle 383

numeric

Al LI X B TBase MY
numeric(p,s)% £ P HE58. HT smallint, Integer,

smallint,

integer, bigint,
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bigint )5 AR 12 5 R L numberic & 102, T DLELAYL
Ml 5% 75 B S 5 B FF) smallint, integer, bigint, TCiZ:
BRI A A ) numeric(p,s)

float double precision

binary_float real

binary_double double precision

char char

nchar char

varchar2 varchar

nvarchar2 varchar

rowid char(18)

urowid varchar

long text

clob text

nclob text

blob bytea

bfile bytea

Long raw bytea

raw bytea

date Timestamp(0)

timestamp Timestamp

Interval interval

4.1.7.2, 5 mysql AExR

Mysql TBase

int int

smallint smallint

bigint bigint

int AUTO_INCREMENT serial

smallint AUTO_INCREMENT smallserial

bigint AUTO_INCREMENT bigserial
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bit bit
tinyint boolean
float real
double double precision
decimal numeric
char char
varchar varchar
text text
date date
time time
datetime timestamp
longblob bytea
Longtext text
2 ) }}QZJ;LLJA

ENUM HE X3

CREATE TYPE mood AS ENUM
CREATE TABLE TYPEO22(COL1

(ISI,IMI'ILI,IXLI'IXXLI'IXXXLI);
ENUM('S','M",'L","XL",'XXL",'’XXXL') ,COL2 INT PRIMARY
KEY) CREATE TABLE TYPE022(COL1 mood ,COL2 INT

’ PRIMARY KEY)

SET 27 CREATE TABLE TYPEO23(COL1 VARCHAR
CREATE TABLE TYPE023(COL1 SET('A','B', 'C','D') ,COL2 | check(regexp_split_to_array(coll,',") <@

INT PRIMARY KEY)

array['A",'B','C','D']),COL2 INT PRIMARY KEY);

41.7.3. 5 sqlserver B3

SQLSERVER TBase

smallint smallint

int int

bigint bigint

tinyint smallint

real real

float double precision
numeric numeric

bit bit
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char char
nchar char
varchar varchar
nvarchar varchar
text text
ntext text
date date
time time
datetime timestamp
datetime2 timestamp
smalldatetime timestamp
datetimeoffset Timestamp
timestamp money
uniqueidentifier uuid
image bytea
binary bytea
varbinary bytea

4.2, BEIITFIIRE

4.2.1. FFHIRBIEAT iH

[tbase@VM_0_29 centos tbase_mgr]$ psql -p 15432 -U tbase -d postgres
psql (PostgreSQL 10 (TBase 2.01))
Type "help" for help.

~EILFF

postgres=# create sequence tbase_seq;
CREATE SEQUENCE

~BHEFF 5 HETR A R
postgres=# \x

Expanded display is on.
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postgres=# select * from tbase_seq ;
-[ RECORD 1 -
last_value | 1
log_cnt | 0
is_called |f

~KBUFFH T —AME
postgres=# select nextval('tbase_seq');

nextval

~REUFFIRI S AME, XA HEAEYH nextval()5 4 REER

postgres=# select currval('tbase_seq');

currval

PRRT LG T T 1475 SRR B PP 41 24 i A FH 208 —ME

postgres=# select last_value from tbase_seq ;
last_value

- EFFIAEME

postgres=# select setval('tbase_seq',1);
setval

4.2.2. 757 DML H{EH

postgres=# INSERT INTO t (id,nickname) VALUES(nextval('tbase_seq'),'TBase {-4');
INSERT 0 1
postgres=# select * from t;
id | nickname
T
1| K&ifl TBase
2 | TBase 4

(2 rows)
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4.2.3. FFIMEONFEBEIBIMERE A

postgres=# alter table t alter column id set default nextval('tbase_seq');
postgres=# INSERT INTO t (nickname) VALUES('hello TBase');
INSERT 0 1
postgres=# select * from t;
id | nickname

ST

3 | hello TBase

1| K&ifl TBase

2 | TBase #f4-

(3 rows)

4.2.4. FFIMBCRFBERRIEA

postgres=# drop table t;
DROP TABLE
postgres=# create table t (id serial not null,nickname text);
CREATE TABLE
postgres=# INSERT INTO t (nickname) VALUES('hello TBase');
INSERT 0 1
postgres=# select * from t;

id | nickname
ST

1 | hello TBase

(1 row)

postgres=#

4.3, FEMR/IFRIZR S| EMLAEF DDL #4E

4.3.1. BIEEEHE

4311, S|EBUIERE

BRI —ANEHEE, RO E — AR P ECE B A RFIR T CREATEDB $5AL, BRIATEGLT, B
i o B bR vE R G EdE E templatel #E A& . A LB S TEMPLATE name 85E — /NANEI IR . REHHL, 8
I 5 TEMPLATE template0 /R 7] LBIEE — AN T3 80 22, &% R AL &R 1K TBase iAS AT il 2 SCII AR XS %o

B BOASE O B

postgres=# create database tbase_db;

CREATE DATABASE
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W IR R

postgres=# create database tbase_db_template TEMPLATE templateO;
CREATE DATABASE

m RER A

postgres=# create role pgxz with login;
CREATE ROLE
postgres=# create database tbase_db_owner owner pgxz;
CREATE DATABASE
postgres=# \|+ tbase_db_owner
List of databases

Name | Owner | Encoding | Collate | Ctype | Access privileges | Size | Tablespace |
Description
tbase_db_owner | pgxz | UTF8 | en_US.utf8 | en_US.utf8 | | 18 MB | pg_default
I
(1 row)

o fEESY

postgres=# create database tbase_db_encoding ENCODING UTFS;
CREATE DATABASE
postgres=# \I+ tbase_db_encoding
List of databases
Name | Owner | Encoding | Collate | Ctype | Access privileges | Size
Tablespace | Description

4 4 + 4 4 4 4 4
T T T T T T T T

tbase_db_encoding | tbase | UTF8 | en_US.utf8 | en_US.utf8 | | 18 MB |
pg_default |
(1 row)

R R

postgres=# create database tbase_db_lc_collate Ic_collate 'C’;
CREATE DATABASE
postgres=# \|+ tbase_db_Ic_collate
List of databases

Name | Owner | Encoding | Collate | Ctype | Access privileges | Size | Tablespace
| Description
tbase_db_lIc_collate | tbase | UTF8 | C | en_US.utf8 | | 18 MB |
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pg_default |
(1 row)

e 4L

postgres=# create database tbase_db_lc_ctype LC_CTYPE 'C';
CREATE DATABASE
postgres=# \l+ tbase_db_lc_ctype
List of databases

Name | Owner | Encoding | Collate | Ctype | Access privileges | Size | Tablespace |
Description
tbase_db_lc_ctype | tbase | UTF8 | en_US.utf8 | C | 18 MB | pg_default |

(1 row)

WO

postgres=# create database tbase_db_allow_connections ALLOW_CONNECTIONS true;
CREATE DATABASE
postgres=# select datallowconn from pg_database where datname='tbase_db_allow_connections’;

datallowconn

B CEERE

postgres=# create database tbase_db_connlimit CONNECTION LIMIT 100;
CREATE DATABASE
postgres=# select datconnlimit from pg_database where datname="tbase_db_connlimit’;

datconnlimit

100
(1 row)

W T A R

postgres=# create database tbase_db_istemplate is_template true;

CREATE DATABASE

postgres=# select datistemplate from pg_database where datname="tbase_db_istemplate’;
datistemplate

C I 20 Gy 1
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postgres=# create database tbase_db_mul owner pgxz CONNECTION LIMIT 50 template templateO encoding

'utf8' Ic_collate 'C';
CREATE DATABASE

4.3.1.2, EHBUEERE

W A R

postgres=# alter database thase_db rename to tbase_db_new;
ALTER DATABASE

m BUOERA

postgres=# alter database thase_db_new connection limit 50;
ALTER DATABASE

W R

postgres=# alter database thase_db_new owner to thase;
ALTER DATABASE

mE AR ST ST

postgres=# alter database tbase_db_new set search_path to public,pg_catalog,pg_oracle;
ALTER DATABASE

B2 set (LS I8 4R,

B Alter database AT H

A #/IE
encoding Y hth
Ic_collate He )
Ic_ctype sl

4.3.1.3. MEEBEERE

postgres=# drop database tbase_db_new;
DROP DATABASE

PR EE PER A B2 R R D2 session 4 Bk, SR F %
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postgres=# drop database tbase_db_template;
ERROR: database "tbase_db_template" is being accessed by other users
DETAIL: There is 1 other session using the database.

{8 R I 7 T DA session WTT, K5 FHIIRR

postgres=# select pg_terminate_backend(pid) from pg_stat_activity where datname="tbase_db_template’;
pg_terminate_backend

(1 row)
postgres=# drop database tbase_db_template;
DROP DATABASE

4.3.2. EAEH

BEAART LR — T2, oracle L—f&M ™, SQLSERVER HRUAEZLL, mMysQL Hrnv$ds e, A5 HLii
WAL BERA. B REBRIERT, X R AAFKAT LS A AR AR X R 4, U R MR )
Xt G BT LA A X g Aa

43.21, fEER
B iR

postgres=# create schema tbase;
CREATE SCHEMA

B PRI, SRR

postgres=# create schema if not exists thase ;
NOTICE: schema "tbase" already exists, skipping
CREATE SCHEMA

postgres=#
B RENEM

postgres=# create schema tbase_pgxz AUTHORIZATION pgxz;
CREATE SCHEMA

postgres=# \dn tbase_pgxz
List of schemas
Name | Owner
____________ I R

tbase_pgxz | pgxz
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(1 row)

4.3.2.2, ERIE B

m 2R

postgres=# alter schema tbase rename to thase_new;
ALTER SCHEMA

I R

postgres=# alter schema tbase_pgxz owner to tbase;
ALTER SCHEMA

4.3.2.3, MipEIER

postgres=# drop schema tbase_new;
DROP SCHEMA
AR P AAAERT BRI, SRR R, $Rosan R

postgres=# create table tbase_pgxz.t(id int);

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.

CREATE TABLE

postgres=# drop schema tbhase_pgxz;

ERROR: cannot drop schema tbase_pgxz because other objects depend on it
DETAIL: table tbase_pgxz.t depends on schema tbase_pgxz

HINT: Use DROP ... CASCADE to drop the dependent objects too.

A LA o o A e
postgres=# drop schema tbase_pgxz CASCADE;

NOTICE: drop cascades to table thase_pgxz.t
DROP SCHEMA

4.3.2.4, BB R PiIHEER R

I PO T AT R R U7 IR BR T U7 )6 GOEAR AL, AR TR AR AL
[tbase@VM_0_37 centos root]$ psql -U thase
psql (PostgreSQL 10.0 TBase V2)

Type "help" for help.

postgres=# create table tbase.t(id int);

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.

CREATE TABLE
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Tencent/ KEAEF- 4 /TBase WF k4l 2 55 T 3%

postgres=# grant select on tbase.t to pgxz;

GRANT
postgres=# \q

[tbase@VM_0_37_centos root]$ psql -U pgxz

psql (PostgreSQL 10.0 TBase V2)
Type "help" for help.

—EVAZAH T S tbase #URT, R VIRIA T

postgres=> select * from tbase.t;

ERROR: permission denied for schema tbase

LINE 1: select * from tbase.t;

A

postgres=>\q

[tbase@VM_0_37 centos root]$ psql -U thase

psql (PostgreSQL 10.0 TBase V2)
Type "help" for help.

postgres=# grant USAGE on SCHEMA tbase to pgxz;

GRANT
postgres=# \q

[tbase@VM_0_37_centos root]$ psql -U pgxz

psql (PostgreSQL 10.0 TBase V2)
Type "help" for help.

postgres=> select * from tbase.t;
id

(0 rows)

postgres=>

4.3.3. RIEEHER

4.3.3.1, TF#8%E shard key BZRHR

ANFEE shard key R TTVE, RGN A — DN FBECHZR T shard key

postgres=# create table t_first_col_share(id serial not null,nickname text);

CREATE TABLE
postgres=# \d+ t_first_col_share

Column | Type |
| Stats target | Description

Table "public.t_first_col_share"
Modifiers

id | integer | not

4 4 4
T T T

null default nextval('t_first_col_share_id_seq'::regclass)

| plain

255 T

| Storage
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nickname | text | | extended
I |
Has OIDs: no
Distribute By SHARD(id)
Location Nodes: ALL DATANODES

4.3.3.2, #57E shard key BERH

postgres=# create table t_appoint_col(id serial not null,nickname text) distribute by shard(nickname);
CREATE TABLE
postgres=# \d+ t_appoint_col

Table "public.t_appoint_col"

Column | Type | Modifiers | Storage |
Stats target | Description

id | integer | not null default nextval('t_appoint_col_id_seq'::regclass) | plain |
nickname | text | | extended |
I
Has OIDs: no

Distribute By SHARD(nickname)
Location Nodes: ALL DATANODES

4.3.3.3, #§%E group BRHFR

postgres=# create table t (id integer,nc text) distribute by shard (id) to group default_group;
CREATE TABLE

postgres=# \d+t

Table "public.t"
Column | Type | Modifiers | Storage | Stats target | Description
id | integer | | plain | |
nc | text | | extended | |
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

43.3.4, SIEEEIRXE

postgres=#create table t_range (f1 bigint,f2 timestamp default now(), f3 integer) partition by range (f3) begin (1)
step (50) partitions (3) distribute by shard(f1) to group default_group;
CREATE TABLE
postgres=# insert into t_range(f1,f3) values(1,1),(2,50),(3,100),(2,110);
INSERT 0 4
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1.36 RAFIEL T 70 X A BE S FF integer 284, TEAEATH bigint A1 smalint, #5115 [ JGV%EEAT trucate 771X
REAE . KEIE— NI s 2 BT

postgres=# insert into t_range(f1,f3) values(1,151);
RE BB A PAT 23 HI B, TRk HHYE

postgres=# insert into t_range(f1,f3) values(1,151);
ERROR: node:16385, error inserted value is not in range of partitioned table, please check the value of

paritition key
filt e IME Y — 2803 X e ] ME T

postgres=# ALTER TABLE t_range ADD PARTITIONS 2;
ALTER TABLE

postgres=# insert into t_range(f1,f3) values(1,151);
INSERT 0 1

postgres=#

4.3.3.5. g|EREBEESYXE

postgres=# create table t_time_range(f1 bigint, f2 timestamp ,f3 bigint) partition by range (f2) begin (timestamp
without time zone '2017-09-01 0:0:0') step (interval '1 month') partitions (12) distribute by shard(f1) to group
default_group;
CREATE TABLE
postgres=# \d+ t_time_range

Table "public.t_time_range"

Column | Type | Modifiers | Storage | Stats target | Description
f1 | bigint | | plain | |

f2 | timestamp without time zone | | plain | |

f3 | bigint | | plain | |

Has OIDs: no

Distribute By SHARD(f1)
Location Nodes: ALL DATANODES
Partition By: RANGE(f2)
# Of Partitions: 12
Start With: 2017-09-01
Interval Of Partition: 1 MONTH

4.3.3.6, ZESXE

4.3.3.6.1, range X%
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B AEESKX

postgres=# create table t_native_range (f1 bigint,f2 timestamp default now(), f3 integer) partition by range ( f2 )
distribute by shard(f1) to group default_group;

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

B ETANTER

postgres=# create table t_native_range 201709 partition of t_native_range (f1 ,f2 , f3 ) for values from
('2017-09-01') to ('2017-10-01');

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# create table t_native_range 201710 partition of t_native_range (f1 ,f2 , f3 ) for values from
('2017-10-01') to ('2017-11-01');

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=#

m EERLH

postgres=# \d+ t_native_range
Table "tbase.t_native_range"

Column | Type | Collation | Nullable | Default | Storage | Stats target |
Description

f1 | bigint | | | | plain |
|

f2 | timestamp without time zone | | now() | plain | |
f3 | integer | | | | plain |

|
Partition key: RANGE (f2)

Partitions: t_native_range_201709 FOR VALUES FROM ('2017-09-01 00:00:00') TO ('2017-10-01 00:00:00'),
t_native_range_201710 FOR VALUES FROM ('2017-10-01 00:00:00') TO ('2017-11-01 00:00:00')

Distribute By: SHARD(f1)

Location Nodes: ALL DATANODES

4.3.3.6.2, list 9$XF&

B QEESX

postgres=# create table t_native_list(f1 bigserial not null,f2 text, f3 integer,f4 date) partition by list( f2 ) distribute
by shard(f1) to group default_group;

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
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CREATE TABLE

W N TR AN TR R e

postgres=# create table t_list_gd partition of t_native_list(f1,f2, f3,f4) for values in (') Z<');

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# create table t_list_bj partition of t_native_list(f1,f2, 3,f4) for values in (‘JL3");

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

m EEREH

postgres=# \d+ t_native_list
Table "tbase.t_native_list"
Column | Type | Collation | Nullable | Default | Storage |
Stats target | Description

4 4 4 4 4 4 4
T T T T T T T

f1 | bigint | | not null | nextval('t_native_list_f1_seq'::regclass) | plain |
|

f2 | text | | | |
extended | |

f3 | integer | | | | plain
| |

f4 | date | | | | plain

| |
Partition key: LIST (f2)

Partitions: t_list_bj FOR VALUES IN (‘4t3"),
t_list_gd FOR VALUES IN (']~ %)

Distribute By: SHARD(f1)

Location Nodes: ALL DATANODES

postgres=#
4.3.3.6.2, BHHFXFK
B OEER

postgres=# create table t_native_mul_list(f1 bigserial not null,f2 integer,f3 text,f4 text, f5 date) partition by list
( f3) distribute by shard(f1) to group default_group;

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

B QR

postgres=# create table t_native_mul_list_gd partition of t_native_mul_list for values in (') %<') partition by
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range(f5);
NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# create table t_native_mul_list_bj partition of t_native_mul_list for values in ('t 3% ') partition by
range(f5);

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# create table t_native_mul_list_sh partition of t_native_mul_list for values in ('_I-#&");
NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

B Q=R

postgres=# create table t_native_mul_list_gd 201701 partition of t_native_mul_list_gd(f1,f2,f3,f4,f5) for values
from ('2017-01-01'") to ('2017-02-01");

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# create table t_native_mul_list_gd 201702 partition of t_native_mul_list_gd(f1,f2,f3,f4,f5) for values
from ('2017-02-01') to ('2017-03-01");

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# create table t_native_mul_list_bj 201701 partition of t_native_mul_list_bj(f1,f2,f3,f4,f5) for values
from ('2017-01-01') to ('2017-02-01");

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# create table t_native_mul_list_bj 201702 partition of t_native_mul_list_bj(f1,f2,f3,f4,f5) for values
from ('2017-02-01'") to ('2017-03-01");

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

TBase SCFFAFAE 1 441 2 Zop KR, KA BHTZ

4.3.3.7,. E#liF

IR dn 19 mUEAF il — 004 17 (R 2

postgres=# create table t_rep (id int,mc text) distribute by replication to group default_group;
CREATE TABLE

postgres=# insert into t_rep values(1,'TBase'),(2,'pgxz');

INSERT 0 2

postgres=# EXECUTE DIRECT ON (dn001) 'select * from t_rep';
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=
Pz
)
ar
g
=

1 | TBase

2 | pgxz
(2 rows)

postgres=# EXECUTE DIRECT ON (dn002) 'select * from t_rep';
id| mc

(2 rows)

FATTRT LR B A 1 s8R AT T — 0 A R A 2 dls

4.3.3.8, SFXRTMEEMIA

4.3.3.8.1, iB#EH[XZFk range 57 X3«

postgres=# \d+ t native range
Table “tbase.t native range”
Column | Type | Collation | Nullable | Default | Storage | Stats target | Description

f1 | bigint | \ \ | plain | \
2 | timestamp without time zone | | | now() | plain |
£3 | integer | | | | plain |

Partition key: RANGE (f2)

Partitions: t_native range 201709 FOR VALUES FROM (’ 2017-09-01 00:00:00’) TO (’2017-10-01 00:00:00),
t_native range 201710 FOR VALUES FROM ( 2017-10-01 00:00:00") TO (2017-11-01 00:00:00’ ),
t_native range 201711 FOR VALUES FROM (2017-11-01 00:00:00’) TO (2017-12-01 00:00:00’ ),
t_native range 201712 FOR VALUES FROM (2017-12-01 00:00:00") TO (’2018-01-01 00:00:00’ ),
t_native range 201801 FOR VALUES FROM (’2018-01-01 00:00:00") TO (’2018-02-01 00:00:00’ ),
t_native range 201802 FOR VALUES FROM (’2018-02-01 00:00:00") TO (’2018-03-01 00:00:00’ ),
t_native range 201803 FOR VALUES FROM (’2018-03-01 00:00:00") TO (' 2018-04-01 00:00:00’ ),
t_native range 201804 FOR VALUES FROM (’2018-04-01 00:00:00") TO (’2018-05-01 00:00:00’ ),
t_native range 201805 FOR VALUES FROM (’2018-05-01 00:00:00") TO (’2018-06-01 00:00:00’ ),
t_native range 201806 FOR VALUES FROM (’2018-06-01 00:00:00") TO (’2018-07-01 00:00:00’ ),
t_native range 201807 FOR VALUES FROM (2018-07-01 00:00:00") TO (’2018-08-01 00:00:00’ ),
t_native range 201808 FOR VALUES FROM (’2018-08-01 00:00:00") TO (’2018-09-01 00:00:00’)

Distribute By: SHARD(f1)

Location Nodes: ALL DATANODES

[thbase@M 0 37 centos pgbench]$ pgbench ~h 127.0.0.1 -p 11008 —d postgres -U tbase —¢c 4 —j 1 —n -M prepared -T
60 -r —f insert t native range.sql > insert t native range.log 2>&1
[thbase@M 0 37 centos pgbench]§ tail insert t native range. log
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duration: 60 s
number of transactions actually processed: 13220
latency average = 18.162 ms
tps = 220.241817 (including connections establishing)
tps = 220.260935 (excluding connections establishing)
script statistics:
— statement latencies in milliseconds:

0.013 \set fl random(1, 10000000)

0.006 \set f2 random(l, 364)

18.130 insert into t native range values(:fl, ( 2017-09-01

5

c:date+:f2::integer) : :timestamp, : f1);

4.3.3.8.2, HEEESYX®

postgres=# \d+ t time range

Table “tbase.t time range”

Column | Type | Collation | Nullable | Default | Storage | Stats target | Description
f1 | bigint \ | \ | plain | \

2 | timestamp without time zone | | | | plain |

f3 | bigint | | | | plain |

Distribute By: SHARD(f1)

Location Nodes: ALL DATANODES

Partition By: RANGE (f2)
# Of Partitions: 12
Start With: 2017-09-01
Interval Of Partition: 1 MONTH

postgres=#

[thbase@M 0 37 centos pgbench]$ pghench ~h 127.0.0.1 -p 11008 —d postgres —U tbase —¢c 4 —j 1 —n -M prepared -T
60 -r —f insert t time range.sql > insert t time range.log 2>&1
[thbase@M 0 37 centos pgbench]$§ tail —-20 insert t time range. log

client 3 receiving

client 0 receiving

client 1 receiving

client 2 receiving

pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: insert t time range. sql

scaling factor: 1

query mode: prepared

number of clients: 4

number of threads: 1

duration: 60 s

number of transactions actually processed: 55464

latency average = 4.328 ms
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tps = 924.229841 (including connections establishing)

tps = 924. 343708 (excluding connections establishing)
script statistics:
— statement latencies in milliseconds:
0.011 \set fl random(1, 10000000)
0.006 \set f2 random(l, 364)
4.307 insert into t time range values(:fl, ( 2017-09-01" ::date+:f2::integer) : :timestamp, : 1) ;

4.3.4. BIEZRS]

4.3.4.1, HEES

postgres=# create index t_appoint_id_idx on t_appoint_col using btree(id);
CREATE INDEX

4.3.4.2, fE—%K35|

B ME— 2RI

postgres=# create unique index t_first_col_share_id_uidx on t_first_col_share using btree(id);
CREATE INDEX

3k shard key B ANRE S ME— 2K 5]

postgres=# create unique index t_first_col_share_nickname_uidx on t_first_col_share using btree(nickname);
ERROR: Unique index of partitioned table must contain the hash/modulo distribution column.

4.3.4.3, gist &3l

postgres=# create table t_trgm (id int,trgm text,no_trgm text) ;

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# create index t_trgm_trgm_idx on t_trgm using gist(trgm gist_trgm_ops);

CREATE INDEX

4.3.4.4, gin &3

postgres=# drop index t_trgm_trgm_idx;

DROP INDEX

Time: 55.954 ms

postgres=# create index t_trgm_trgm_idx on t_trgm using gin(trgm gin_trgm_ops);
CREATE INDEX

postgres=# create table t_jsonb(id int,f_jsonb json);

I
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NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.

CREATE TABLE
postgres=# create index t_jsonb_f_jsonb_idx on t_jsonb using gin(f_jsonb);
CREATE INDEX

4.3.5. BHREW

43.51, EXEE

postgres=# alter table t rename to tbase;
ALTER TABLE

4.3.5.2, {RIFEFMER

postgres=# comment on table tbase is 'TBase 77 fii 2.k R A 2 R 4t
COMMENT
postgres=# \dt+

List of relations

Schema | Name | Type | Owner | Size | Description
public | t_appoint_col | table | pgxz | 16 kB |

public | t_first_col_share | table | pgxz | 16 kB |

public | TBase | table | pgxz | 24 kB | TBase 77 1ii =\ 0% 2 A4k 122 R 4t
(3 rows)

postgres=# comment on column tbase.nickname is 'TBase We# /& K4.";
COMMENT
postgres=# \d+ tbase

Table "public.tbase"

Column | Type | Modifiers | Storage | Stats target |
id | integer | not null default nextval('t_id_seq'::regclass) | plain | |
nickname | text | | extended |
%
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

postgres=#

4.3.5.3, BREM=FE

postgres=# alter table tbase add column age integer;
ALTER TABLE
postgres=# \d+ tbase

Description

| TBase WEFK & K
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Table "public.tbase"

Column | Type | Modifiers | Storage | Stats target | Description
id | integer | not null default nextval('t_id_seq'::regclass) | plain | |
nickname | text | | extended | | TBase W2 K
%
age | integer | | plain | |
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

4.3.5.4, EHFRAER

postgres=# alter table tbase alter column age type floats;
ALTER TABLE
postgres=t# \d+ tbase

Table "public.tbase"

Column | Type Modifiers | Storage | Stats target | Description
id | integer | not null default nextval('t_id_seq'::regclass) | plain | |
nickname | text | | extended | | TBase MEFR &K%
age | double precision | | plain | |
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

postgres=#

4.3.5.5, £ FERRIAE

postgres=# alter table tbase alter column age set default 0.0;
ALTER TABLE
postgres=# \d+ tbase

Table "public.tbase"

Column Type Modifiers | Storage | Statstarget |  Description
id | integer | not null default nextval('t_id_seq"::regclass) | plain | |
nickname | text | | extended | | TBase MEFR &K%
age | double precision | default 0.0 | plain | |
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES
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4.3.5.6. MIFRFER

postgres=# alter table tbase drop column age;
ALTER TABLE
postgres=# \d+ tbase
Table "public.tbase"

Column | Type | Modifiers | Storage | Stats target | Description
id | integer | not null default nextval('t_id_seq'::regclass) | plain | |
nickname | text | | extended | | TBase WeFK2& K
R
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

4.3.5.7, FmEHE

postgres=# ALTER TABLE t ADD CONSTRAINT t_id_pkey PRIMARY KEY (id) ;
ALTER TABLE
postgres=# \d+ t

Table "tbase.t"

Column | Type | Collation | Nullable | Default | Storage | Stats target | Description
id | integer | | not null | | plain | |

mc | text | | | | extended | |
Indexes:

"t_id_pkey" PRIMARY KEY, btree (id)
Distribute By: SHARD(id)
Location Nodes: ALL DATANODES

4.3.5.8, MpkEs

postgres=# ALTER TABLE t DROP CONSTRAINT t_id_pkey ;
ALTER TABLE
postgres=# \d+t

Table "tbase.t"

Column | Type | Collation | Nullable | Default | Storage | Stats target | Description
id | integer | | not null | | plain | |
mc | text | | | | extended | |

Distribute By: SHARD(id)
Location Nodes: ALL DATANODES

66



Tencent/ KE g & /TBase BT K4 % 67
4.3.5.9, EHRMBER

postgres=# \dt t
List of relations

Schema | Name | Type | Owner

tbase |t | table | thase
(1 row)

postgres=# alter table t set schema public;
ALTER TABLE

postgres=# \dt t
List of relations

Schema | Name | Type | Owner

public | t | table | thase
(1 row)

4.3.5.10, EXFRMBAP,

postgres=# \dt tbase
List of relations
Schema | Name | Type | Owner

4 4 4
T T T

public | tbase | table | thase
(1 row)

postgres=# alter table tbase owner to pgxz;
ALTER TABLE

postgres=# \dt tbase
List of relations
Schema | Name | Type | Owner

4 4 4
T T T

public | tbase | table | pgxz
(1 row)

4.3.6. YLEGIE

postgres=# create view t_range_view as select * from t_range;

CREATE VIEW
postgres=# select * from t_range_view;
f1 | f2 | f3 | f4

I

~

1t
)

25

5

I

67



Tencent/ KE s & /TBase W K41 %5 68 11 3L 255 T

1| 2017-09-27 23:17:39.674318 | 1]
2| 2017-09-27 23:17:39.674318 | 50 |
2| 2017-09-27 23:17:39.674318 | 110 |
1| 2017-09-27 23:39:45.841093 | 151 |
3] 2017-09-27 23:17:39.674318 | 100 |

(5 rows)

Hdlm B A H E L
postgres=# create view t_range_view as select f1,f2::date from t_range;
CREATE VIEW
postgres=# select * from t_range_view;
1| f2
T

1] 2017-09-27

2 | 2017-09-27

2 | 2017-09-27

1] 2017-09-27

3| 2017-09-27

(5 rows)

Hdhn BT L S LS B 44
postgres=# create view t_range_view as select f1,f2::date as mydate from t_range;
CREATE VIEW
postgres=# select * from t_range_view;
f1 | mydate

T

1] 2017-09-27

2 | 2017-09-27

2 | 2017-09-27

1] 2017-09-27

3 | 2017-09-27

(5 rows)
tbase SCHFALIE 5| IR B BOi 4 Bk3l, A5

postgres=# \d+ t_view
View "tbase.t_view"

Column | Type | Collation | Nullable | Default | Storage | Description
id | integer | | | | plain |
mc | text | | | | extended |

View definition:
SELECT t.id,
t.mc
FROM t;
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postgres=# alter table t rename to t_new;

ALTER TABLE

Time: 62.875 ms

postgres=# alter table t_new rename mc to mc_new;
ALTER TABLE

Time: 22.081 ms

postgres=# \d+ t_view

View "tbase.t_view"

Column | Type | Collation | Nullable | Default | Storage | Description
id | integer | | | | plain |
mc | text | | | | extended |

View definition:
SELECT t_new.id,
t_new.mc_new AS mc
FROM t_new;

4.3.7. YL EfEH

43.71. SIEPEAE

postgres=# CREATE MATERIALIZED VIEW t_range_mv AS select f1,f2::date from t_range;
SELECT 5
postgres=# select * from t_range_mv;
1| f2
T
1] 2017-09-27
2 | 2017-09-27
2 | 2017-09-27
1] 2017-09-27
3| 2017-09-27
(5 rows)

4.3.7.2, FiE) P E

postgres=# select * from t_range_mvy;
1| f2
T
1| 2017-09-27
2| 2017-09-27
2| 2017-09-27
1| 2017-09-27
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3| 2017-09-27

(5 rows)

postgres=# insert into t_range(f1,f3) values(5,10);
INSERTO 1

postgres=# select * from t_range;
f1 | 2 | f3 | f4

4
T

1]2017-09-27 23:17:39.674318 | 1 |
2| 2017-09-27 23:17:39.674318 | 50 |
5| 2017-09-27 23:50:51.576173 | 10 |
2| 2017-09-27 23:17:39.674318 | 110 |
1| 2017-09-27 23:39:45.841093 | 151 |
3| 2017-09-27 23:17:39.674318 | 100 |

(6 rows)

4.3.7.3. WEBUERIFT

postgres=# select * from t_range_mv;
1| f2
T
1| 2017-09-27
2| 2017-09-27
2| 2017-09-27
1| 2017-09-27
3| 2017-09-27

(5 rows)

postgres=# REFRESH MATERIALIZED VIEW t_range_mv;
REFRESH MATERIALIZED VIEW
postgres=# select * from t_range_mv;
1| f2
ST

1| 2017-09-27

2| 2017-09-27

51 2017-09-27

2| 2017-09-27

1| 2017-09-27

3| 2017-09-27
(6 rows)
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4.3.8. truncate ¥afE

truncate LHAEH T R EIE AT PHIEFR, truncate J& T ddl 25, <% truncate 0 _F ACCESS EXCLUSIVE
% e o

4.3.8.1, truncate &iFER

postgres=# truncate table t1;
TRUNCATE TABLE

# A LL— K truncate 2 EdlE &
postgres=# truncate table t1,t2;

TRUNCATE TABLE
postgres=#

4.3.8.2, truncate X%

B truncate —/NBJ[E] 43X 3R

postgres=# \d+ t_time_range

Table "pgxz.t_time_range"

Column | Type | Modifiers | Storage | Stats target | Description
f1 | bigint | | plain | |

f2 | timestamp without time zone | | plain | |

f3 | character varying(20) | | extended | |

Has OIDs: no

Distribute By SHARD(f1)
Location Nodes: dn001, dn002
Partition By: RANGE(f2)
# Of Partitions: 12
Start With: 2017-09-01
Interval Of Partition: 1 MONTH

postgres=# select * from t_time_range;
1| f2 | f3

+ 4+
T T

1| 2017-09-01 00:00:00 | tbase
2 | 2017-10-01 00:00:00 | pgxz
(2 rows)

postgres=# truncate t_time_range partition for ('2017-09-01' ::timestamp without time zone);
TRUNCATE TABLE
postgres=# select * from t_time_range;

1| f2 | f3
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+ 4
T T

2 | 2017-10-01 00:00:00 | pgxz
(1 row)

postgres=#

B truncate —PMF X FE

postgres=# \d+ t_range
Table "pgxz.t_range"

Column | Type | Modifiers | Storage | Stats target | Description
f1 | integer | | plain | |

f2 | timestamp without time zone | default now() | plain |

f3 | integer | | plain | |

Has OIDs: no

Distribute By SHARD(f1)
Location Nodes: dn01, dn02
Partition By: RANGE(f3)
# Of Partitions: 3
Start With: 1
Interval Of Partition: 50

postgres=# select * from t_range ;
f1 | 2 | £3

+ 4
T T

1]2017-12-22 11:47:39.153234 | 1

2| 2017-12-22 11:47:39.153234 | 50

2| 2017-12-22 11:47:39.153234 | 110

3| 2017-12-22 11:47:39.153234 | 100
(4 rows)

postgres=# truncate t_range partition for (1);

TRUNCATE TABLE
postgres=# select * from t_range ;
f1 | 2 | £3

2| 2017-12-22 11:47:39.153234 | 110

3| 2017-12-22 11:47:39.153234 | 100
(2 rows)

postgres=#
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4.4, selectiZf]

4.4.1. V5] R

postgres=# select md5(random()::text);
md5

3eb6c0c8f8355f0b0fOcad7a8f0f7491

4.4.2. BIEHR

RS

postgres=# INSERT into tbase (nickname) VALUES('TBase #-2}*");

INSERTO 1

postgres=# INSERT into tbase (id,nickname) VALUES(1,'TBase 341 =& FE HIBH AR T7);
INSERTO 1

postgres=# select * from tbase order by id;

id | nickname

+
T

1 | hello TBase
1 | TBase 73 A 2\ e A I ARR T
2 | TBase ##4-

(3 rows)

BB ST

postgres=# select * from tbase order by 1;

id | nickname

+
T

1 | hello TBase
1| TBase 73 A 2\ PE A I ARR T
2 | TBase ##4-

(3 rows)

3% id FFEHEFE, HEi% nickname [EFHEF

postgres=# select * from tbase order by id,nickname desc;

id | nickname

1| TBase 73 A 2\ PE HO AR T
1 | hello TBase
2 | TBase ##4-

(3 rows)

73



Tencent/ KEEF 4 /TBase iRk 4H & 74 T 3£ 255 T

R 5 EHBER—#

postgres=# select * from tbase order by 1,2 desc;

id | nickname

+
T

1 | TBase 7 Afi A\ e A IRARKR T
1 | hello TBase
2 | TBase 4f4f

(3 rows)

~-FEHLHEFF

postgres=# select * from tbase order by random();

id | nickname

1 | TBase 7 Afi A\ HHE e Y IRARKR T
2 | TBase 4f4f
1 | hello TBase

(3 rows)

- EHF

postgres=# select * from tbase order by md5(nickname);
id | nickname
2 | TBase #f4-
1 | TBase 734 2\ & #s P I AR 17
1 | hello TBase
(3 rows)

~-HFHEH &R, F

postgres=# select * from tbase order by (select id from tbase order by random() limit 1);

id | nickname

1 | hello TBase
2 | TBase 4f4f
1 | TBase 73 Afi A\ e Y IRARKR T

(3 rows)

—-null {EHF 45 R AL

postgres=# insert into tbase values(4,null);
INSERT 0 1
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null 1B 1c S HELE £ AT

postgres=# select * from tbase order by nickname nulls first;

id | nickname

+
T

4|

1 | hello TBase

1 | TBase 7 Afi A\ e Y IRARKR T
2 | TBase 4f4f

(4 rows)

null {Hid KHAE & )G

postgres=# select * from tbase order by nickname nulls last;

id | nickname

+
T

1 | hello TBase
1 | TBase 7 Afi A\ e A IRARKR 1
2 | TBase 4f4f
4|
(4 rows)

- P EHF

postgres=# select * from (values ('7k="), ('Z=00"),('B& 1.")) t(myname) order by myname;

myname

R

(3 rows)

ARAINALEE, T BLF 1 utf8 Zw b AT HEFF , ANRF& o FENAE A >3 45

postgres=# select * from (values (" & = "), ( Z& I " B f ') t(myname)
convert(myname::bytea,'UTF-8','GBK');
myname

(3 rows)

8 H] convert pRECSEIL D TP AT HEY

255 T

order by

postgres=# select * from (values ("5 ="), ('Z=01"),('B& L") t(myname) order by convert_to(myname,'GBK');
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myname

(3 rows)

{5 H convert_to PR SEHLN Fie Pt & AT HE P

postgres=# select * from (values (‘7K ="), ('Z=00"),('B& 11")) t(myname) order by myname

myname

(3 rows)

i 4R E HEF AU collact SR SEILBL T Hef 35 HEAT HF

4.4.3, where /418 H

-BXHER

postgres=# select * from tbase where id=1;
id | nickname

1 | hello TBase
1 | TBase A1 TUEHE & B AR T

--% %M and

postgres=# select * from tbase where id=1 and nickname like '%h%';
id | nickname
ST
1 | hello TBase
(1 row)

—-Z %M or

postgres=# select * from tbase where id=2 or nickname like '%h%';
id | nickname
R E

1 | hello TBase
2 | TBase 44

collate "zh_CN.utf8";

I
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(2 rows)

--where WAL L FF FE

postgres=# select * from tbase where id=(select (random()*2)::integer from tbase order by random() limit 1);

id | nickname

postgres=# select * from tbase where id=(select (random()*2)::integer from tbase order by random() limit 1);

id | nickname

1 | hello TBase
1 | TBase 7 Afi A\ e Y IRARKR T

(2 rows)

—-null HEHHE

postgres=# select * from tbase where nickname is null;
id | nickname
T
4|
(1 row)

postgres=# select * from tbase where nickname is not null;

id | nickname

1 | hello TBase
2 | TBase 4f4f
1 | TBase 7 Afi A\ e A IRARKR 1

(3 rows)

4.4.4. 5TREH

~BRANE—FT R, BE KR

postgres=# select * from tbase limit 1;
id | nickname
ST
1 | hello TBase

(1 row)

{5 offset $HE MNEBJLKTFLE, 0 RSB KW, iRE 1 5KiEFK

postgres=# select * from tbase limit 1 offset 0;
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id | nickname
e
1 | hello TBase
(1 row)

M5 3 KIT4h, REIZHKiDx

postgres=# select * from tbase limit 1 offset 2;
id | nickname
1| TBase 73 A 2\Hh P AR 1

(1 row)

-~ EEEERBAEAEF, BESERATHA, A order by A MRRE—NMHFHIER

postgres=# select * from tbase order by id limit 1 offset 2;
id | nickname
T
2 | TBase 4

(1 row)

4.45. BHZIEHER

~ABER LR

postgres=# select * from tbase union all select * from t_appoint_col;

id | nickname

4+
T

1 | hello TBase
2 | TBase #f-4-
1| TBase 73 A 2\Hh FE AR 1
1 | hello TBase
(4 rows)

B ERRIER

postgres=# select * from tbase union select * from t_appoint_col;

id | nickname

1 | TBase 7341 2\ E s P T AR 1
1 | hello TBase
2 | TBase #f-4-

(3 rows)

~-BNTERIFESHERPHMER
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postgres=# select * from ( select * from tbase limit 1) as t union all select * from (select * from t_appoint_col
limit1)ast;
id | nickname
o
1 | hello TBase
1 | hello TBase
(2 rows)

4.4.6. RETNH

~FIHE TR

postgres=# select count(1) from tbase;
count

-SRI ANERERERE

postgres=# select count(distinct id) from tbase;

count

sum

~-RBEXE

postgres=# select max(id) from tbase;
max
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postgres=# select min(id) from tbase;
min

P

postgres=# select avg(id) from tbase;

avg

1.3333333333333333
(1 row)

4.4.7. LRREL

AR
postgres=# select * from tbase inner join t_appoint_col on tbase.id=t_appoint_col.id;
id | nickname | id | nickname
1 | hello TBase | 1] hello TBase
1| TBase 734 ANEHE EEIIS AR T | 1| hello TBase
(2 rows)
T AN
postgres=# select * from tbase left join t_appoint_col on tbase.id=t_appoint_col.id;
id | nickname | id | nickname
1 | hello TBase | 1] hello TBase
2 | TBase 4 | |
1| TBase /A :NEHR FE IR ACE T | 1] hello TBase
(3 rows)
A SR
postgres=# select * from tbase right join t_appoint_col on tbase.id=t_appoint_col.id;
id | nickname | id | nickname
1| TBase /A :NEHR FE IR ACE T | 1] hello TBase
1 | hello TBase | 1] hello TBase

| | 5| Power TBase

(3 rows)
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95 X 3
postgres=# select * from tbase full join t_appoint_col on tbase.id=t_appoint_col.id;
id | nickname | id | nickname
1 | hello TBase | 1| hello TBase
2 | TBase Uf4f | |

1| TBase /A :NEHR FE IR ACE T | 1 hello TBase
| | 5| Power TBase
(4 rows)

4.4.8. RERYHFRITH
m

postgres=# \timing
Timing is on.
postgres=# set max_parallel_workers_per_gather to 0;
SET
Time: 0.633 ms
postgres=# select count(1) from t_count;
count
20000000

(1 row)
Time: 3777.518 ms (00:03.778)
B T

postgres=# set max_parallel_workers_per_gather to 2;
SET
Time: 0.478 ms
postgres=# select count(1) from t_count;
count

20000000

(1 row)
Time: 2166.481 ms (00:02.166)
B UZHAT

postgres=# set max_parallel_workers_per_gather to 4;
SET
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Time: 0.315 ms
postgres=# select count(1) from t_count;

count

20000000
(1 row)

Time: 1162.433 ms (00:01.162)
postgres=#

4.5, inserti&q]

4.5.1. AR EKILR

TRERTH 7B

postgres=# insert into tbase(id,nickname) values(1,'hello TBase');
INSERTO 1

TRE R T B, AR BRME SRR 4 EERME

postgres=# insert into tbase(nickname) values('TBase #f4*");
INSERTO 1

At E T BOWBR AN 7 B R i — 3

postgres=# insert into tbase values(nextval('t_id_seq'::regclass), TBase {f-2f');
INSERT 0 1

T By AT UUE EHES

postgres=# insert into tbase(nickname,id) values('TBase swap',5);
INSERTO0 1

i default %85, RIMEDNEERI 15 € BOME T 2

postgres=# insert into tbase(id,nickname) values(default,'TBase default');
INSERTO 1

T LA N A SR SR A ) B

postgres=# select * from tbase;
id |  nickname
T

1 | hello TBase
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2 | TBase #f4-
5 | TBase swap
3 | TBase ##4-
4 | TBase default
(5 rows)

4.5.2. FHAZHEF

postgres=# insert into tbase(id,nickname) values(1,'hello TBase'),(2,'TBase 4f*');
INSERT 0 2
postgres=# select * from tbase;
id | nickname
ST
1 | hello TBase
2 | TBase 4

(2 rows)

4.5.3. FHFERBEALE

postgres=# insert into tbase(id,nickname) values(1,(select relname from pg_class limit 1));
INSERT 0 1
postgres=# select * from tbase;
id | nickname
[T
1 | pg_statistic
(1 row)

4.5.4. \FS—NREEHHETHERA

postgres=# insert into tbase(nickname) select relname from pg_class limit 3;
INSERT 0 3
postgres=# select * from tbase;
id | nickname

TR

5| pg_type

6 | pg_toast_2619

4 | pg_statistic
(3 rows)

4.5.5. KtEHIA IR

postgres=# insert into tbase select t,md5(random()::text) from generate_series(1,10000) as t;
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INSERT 0 10000
postgres=# select count(1) from tbase;

count

4.5.6. RBIEALIE, BIAIREFEANIZFD serial €

postgres=# insert into tbase(nickname) values('TBase 4f4f') returning *;
id | nickname
[ E N —

7 | TBase -4

(1 row)
i 1 ] ) B

INSERTO 1
postgres=# insert into tbase(nickname) values('hello TBase') returning id;
id

8

(1 row)

4.5.7. insert..update ¥ Hr

B i ON CONFLICT

postgres=# \d+ t
Table "public.t"
Column | Type | Modifiers | Storage | Statstarget | Description

4 4 + 4 4
T T T T T

id | integer | | plain | |
nc | text | | extended | |
Indexes:
"t_id_udx" UNIQUE, btree (id)
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

postgres=# select * from t;
id| nc
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(1 row)

postgres=# insert into t values(1,'pgxz') ON CONFLICT (id) DO UPDATE SET nc = 'tbase’;
INSERT 0 1
postgres=# select * from t;
id| nc
T
1 | tbase
(1 row)

4.6, update iEf]

4.6.1. BREH

postgres=# update tbase set nickname ='Hello TBase' where id=1;
UPDATE 1

-null A RIETT

postgres=# update tbase set nickname = 'Good TBase' where nickname is null;
UPDATE 1
postgres=# select * from tbase;
id | nickname

ST

2 | TBase ##4-

1 | Hello TBase

3 | Good TBase
(3 rows)

4.6.2. ZRXEKEH

postgres=# update tbase set nickname ='Good TBase' from t_appoint_col where t_appoint_col.id=tbase.id;
UPDATE 1
postgres=# select * from tbase;
id | nickname

T

2 | TBase F4

1 | Good TBase
(2 rows)
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4.6.3. IR [BI 5 WL

postgres=# update tbase set nickname = nickname where id = (random()*2)::integer returning *;
id | nickname
T
2 | TBase 4

(1 row)

T EE A FRATRENLE R 7 L, SRR IR R R AIE R, returning AL R TE R B A AT 0 R 2% R

4.6.4. Z¥|ILECEH

postgres=# update tbase set ( nickname , age ) = ( 'TBase #-4f', (random()*2)::integer );
UPDATE 2
postgres=# select * from tbase;
id | nickname | age
1| TBase if4fF | 2
2| TBase &f4 | 0

(2 rows)

4.6.5. shard key NEFEHT

postgres=# update tbase set id=8 where id=1;
ERROR: Distribute column or partition column can't be updated in current version

4.7, delete iEf]

4.7.1. &AM

postgres=# select * from tbase;
id | nickname

ST

2 | TBase 4

1 | Hello TBase

3|

4 | TBase good
(4 rows)

postgres=# delete from tbase where id=4;
DELETE 1
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—-null Z&H2R1E 77

postgres=# delete from tbase where nickname is null;
DELETE 1
postgres=# select * from tbase;
id | nickname

e

2 | TBase 4

1| Hello TBase
(2 rows)

4.7.2. ZRXBMIRESE

postgres=# select * from tbase;
id | nickname
ST
2 | TBase 4
1 | Hello TBase
(2 rows)

postgres=# set prefer_olap to on;
SET
postgres=# delete from thase using t_appoint_col where tbase.id=t_appoint_col.id;
DELETE 1
postgres=# select * from tbase;

id | nickname
e

2 | TBase 44

(1 row)

4.7.3. R [EIMIERBHE

postgres=# delete from tbase returning *;
id | nickname

RS S ——

2 | TBase ##4-

(1 row)

returning ML A D B AR AR LT 10 52 2% P2

4.7.4. MRFTE BHE

postgres=# insert into tbase select t,random()::text from generate_series(1,100000) as t;
postgres=# \timing
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Timing is on.
postgres=# delete from tbase ;
DELETE 100000
Time: 100.808 ms

4§ FH truncate J5 12 4 FRMI bR B v 201 5 i

postgres=# insert into tbase select t,random()::text from generate_series(1,100000) as t;
INSERT 0 100000

Time: 13178.429 ms

postgres=# truncate table tbase;

TRUNCATE TABLE

Time: 24.242 ms

4.8, FFREVEER

4.8.1. X — s

postgres=# begin;

BEGIN

postgres=# DECLARE tbase_cur SCROLL CURSOR FOR SELECT * from tbase ORDER BY id;
DECLARE CURSOR

TER: Webn i Z0E — 55 P A

4.8.2. BT —1THE

postgres=# DECLARE tbase_cur SCROLL CURSOR FOR SELECT * from tbase ORDER BY id;
DECLARE CURSOR
postgres=# FETCH NEXT from tbase_cur ;
id | nickname
o
1 | hello TBase
(1 row)

postgres=# FETCH NEXT from tbase_cur ;
id | nickname

RS S ——

2 | TBase F4

(1 row)

4.8.3. REBEI—1THE

postgres=# FETCH PRIOR from tbase_cur ;
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id | nickname
e
1 | hello TBase
(1 row)

postgres=# FETCH PRIOR from tbase_cur ;
id | nickname
PR R

(0 rows)

4.8.4. REEE—IT

postgres=# FETCH LAST from tbase_cur ;
id | nickname
ST
5 | TBase swap
(1 row)

4.8.5. REGE—1T

postgres=# FETCH FIRST from tbase_cur ;
id | nickname
e
1 | hello TBase
(1 row)

4.8.6. REUZEHMIE x 1T

postgres=# FETCH ABSOLUTE 2 from tbase_cur ;

id | nickname
N S

2 | TBase #f4-

(1 row)

postgres=# FETCH ABSOLUTE -1 from tbase_cur ;

id | nickname
T
5 | TBase swap
(1 row)

postgres=# FETCH ABSOLUTE -2 from tbase_cur ;

id | nickname
O
4 | TBase default

Tencent/ KE s & /TBase W K41 %5 89

I

~

I
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(1 row)

X 9 CHUS JU) AR BT 1) $i

4.8.7. REVHEIMNERERIE x 1T

postgres=# FETCH ABSOLUTE 1 from tbase_cur ;
id | nickname
ST
1 | hello TBase
(1 row)

postgres=# FETCH RELATIVE 2 from tbase_cur ;
id | nickname
e
3 | TBase 44

(1 row)

postgres=# FETCH RELATIVE 2 from tbase_cur ;
id | nickname
S
5 | TBase swap
(1 row)

SEAREL— VKU, bR I B L 2 WA
4.8.8. [MATIRE x T8

postgres=# FETCH FORWARD 2 from tbase_cur ;
id | nickname
e
1 | hello TBase
2 | TBase ##4-

(2 rows)

postgres=# FETCH FORWARD 2 from tbase_cur ;
id | nickname

T ——

3 | TBase ##4-
4 | TBase default
(2 rows)
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4.8.9. [FETHREFE T 89FTA EE

postgres=# FETCH FORWARD 2 from tbase_cur ;
id | nickname
ST
1 | hello TBase
2 | TBase #f4-

(2 rows)

postgres=# FETCH FORWARD all from tbase_cur ;
id |  nickname
ST
3 | TBase ##4-
4 | TBase default
5 | TBase swap
(3 rows)

4.8.10. R x 177

postgres=# FETCH BACKWARD 2 from tbase_cur;
id |  nickname
ST
5 | TBase swap
4 | TBase default
(2 rows)

4.8.11. [°/5HREGE T B A LiE

postgres=# FETCH BACKWARD all from tbase_cur;
id | nickname
o
3 | TBase F4-
2 | TBase F4
1 | hello TBase
(3 rows)

4.9, copy BIfEF

COPY FHT TBase K AR UM R G0 S 2 A1 5¥E HAHE il . COPY TO 7] LIAE — MR I N A = il B — A
LA, COPY FROM A UM — AN 3044 55 i Eie i 21— AN (s LLE IIE AN E D, COPY TO th BE & il — ™ SELECT
B S RB— A0k, s E 7T —AFIFIR, coPY 4 R FE 2 F1 i & ) 3 Sk sl SO S
BB Ed] . WRBHEIIRESIFIEF, COPY FROM ¥ 2 NATLLFIE NERIME . 1] COPY i} TBase
2528 BN “ A — N SCHRE I EE BB — AN S SR TBase I (B AT IR SS I
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4.9.1. SERREH RHAE

postgres=# \d+t

Tencent/ KT & /TBase W K40 25 92 i It
ID) A5 ] 1) FF H B 1% DR 55 2 A0 AR R Fie e FL 42 Ko

Table "public.t"
Column | Type | Modifiers | Storage
f1 | integer | not null | plain |
f2 | character varying(32) | not null | extended |
f3 | timestamp without time zone | default now() | plain |
f4 | integer | | plain
Has OIDs: yes
Distribute By SHARD(f1)
Location Nodes: ALL DATANODES
i E AR AT AT B s AB B
postgres=# select * from t;
fl| f2 | f3 | f4

3| pgxz | 2017-10-28 18:24:05.645691 |

1| Tbase | |

2| | 2017-10-28 18:24:05.643102 | 3
(3 rows)

4.9.2. copy to FVEHME--B il B B 34+

49.21, BB

postgres=# copy public.t to '/data/pgxz/t.txt’;
COPY 3
postgres=# \! cat /data/pgxz/t.txt

1 Tbhase \N 7
2 2017-10-28 18:24:05.643102
3 pgxz 2017-10-28 18:24:05.645691

3
\N

| Stats target | Description

RN R SN N RIS, 515512 [a4E ] tab s30T R . NULL AEZE BRI E AN

49.2.2, EHEHFI

postgres=# copy public.t(f1,f2) to '/data/pgxz/t.txt'

COPY 3
postgres=# \! cat /data/pgxz/t.txt

’

255

I

~
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1 Tbase
2

3 pgxz
postgres=#

HE 1 1 £2 %1

49.23, FHEALER

postgres=# copy (select f2,f3 from public.t order by f3) to
COPY 3
postgres=# \! cat /data/pgxz/t.txt
2017-10-28 18:24:05.643102
pgxz 2017-10-28 18:24:05.645691
Tbase \N
postgres=#

AT LR R 2 &

4.9.2.4, EEERICHERN

B A csv %

postgres=# copy public.t to '/data/pgxz/t.txt' with csv;
COPY 3

postgres=# \! cat /data/pgxz/t.txt

1,Tbase,,7

2,pgxc,2017-10-28 18:24:05.643102,3
3,pgxz,2017-10-28 18:24:05.645691,

I oY i ]

postgres=# copy public.t to '/data/pgxz/t.txt' with binary;
COPY 3

postgres=# \1

postgres=#\! cat /data/pgxz/t.txt

PGCOPY

11 Tbase

BRI TEXT #8328

4.9.2.5, fEH delimiter ¥§ &% 5% Z BRI BRHEF

'/data/pgxz/t.txt’;

postgres=# copy public.t to '/data/pgxz/t.txt' with delimiter '@";

COPY 3

ot

A I

255

I

~
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postgres=# \! cat /data/pgxz/t.txt
1@Tbase@\N@7
2@pgxc@2017-10-28 18:24:05.643102@3
3@pgxz@2017-10-28 18:24:05.645691@\N
postgres=# copy public.t to '/data/pgxz/t.txt' with csv delimiter '@";
COPY 3
postgres=# \! cat /data/pgxz/t.txt
1l@Thase@@7
2@pgxc@2017-10-28 18:24:05.643102@3
3@pgxz@2017-10-28 18:24:05.645691@

postgres=# copy public.t to '/data/pgxz/t.txt' with csv delimiter '@@";
ERROR: COPY delimiter must be a single one-byte character

postgres=# copy public.t to '/data/pgxz/t.txt' with binary delimiter '@';
ERROR: cannot specify DELIMITER in BINARY mode

T8 5E BB DI T4F o SORRE AR BOAZ —MRIRST, 1 csv AP ERINE — Mg S .
AR — A — B BT A, BT RA SRR, A binary 1 3UI AN SEVFIR AN LI

4.9.2.6, NULL {ERy4:E

postgres=# copy public.t to '/data/pgxz/t.txt' with NULL 'NULL";

COPY 3

postgres=# \! cat /data/pgxz/t.txt

1 Thase  NULL 7

2 pgxc 2017-10-28 18:24:05.643102 3

3 pgxz 2017-10-28 18:24:05.645691 NULL

postgres=# copy public.t to '/data/pgxz/t.txt' with CSV NULL 'NULL';
COPY 3

postgres=# \! cat /data/pgxz/t.txt

1,Tbase,NULL,7

2,pgxc,2017-10-28 18:24:05.643102,3

3,pgxz,2017-10-28 18:24:05.645691,NULL

postgres=# copy public.t to '/data/pgxz/t.txt' with binary NULL 'NULL';

ERROR: cannot specify NULL in BINARY mode

postgres=#

TSR NULL 5 o NULL 475 {3 binary # 3CHAS o VFIZ AN IE T
4.9.2.7, ERIIFREZ

postgres=# copy public.t to '/data/pgxz/t.txt' with csv HEADER;

255

I
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COPY 3
postgres=# \! cat /data/pgxz/t.txt
f1,f2,f3,f4
1,Tbase,,7
2,pgxc,2017-10-28 18:24:05.643102,3
3,pgxz,2017-10-28 18:24:05.645691,
postgres=# copy public.t to '/data/pgxz/t.txt' with HEADER;
ERROR: COPY HEADER available only in CSV mode

HAMH csv A% U 4 S VFIX A2 10

4.9.2.8, & oids R4

postgres=# drop table t;

DROP TABLE

postgres=# CREATE TABLE t (

postgres(# f1 integer NOT NULL,

postgres(# f2 text NOT NULL,

postgres(# f3 timestamp without time zone,
postgres(# f4 integer

postgres(# )

postgres-# with oids DISTRIBUTE BY SHARD (f1);

CREATE TABLE

postgres=# copy t from '/data/pgxz/t.txt' with csv ;

COPY 3

postgres=# select * from t;

f1 | f2 | f3 | f4

1| Tbase | | 7
2| pg", xc | 2017-10-28 18:24:05.643102 | 3
3 | pgxz | 2017-10-28 18:24:05.645691 |

(3 rows)

postgres=# copy tto '/data/pgxz/t.txt' with oids ;

COPY 3

postgres=# \! cat /data/pgxz/t.txt

35055 1 Thase \N 7

35056 2 pg', xc  2017-10-28 18:24:05.643102 3
35177 3 pgxz 2017-10-28 18:24:05.645691 \N

DR IHEF 7 with oids A BE{% ] oids 115

4.9.2.9, M quote BENXSIAFH

postgres=# copy tto '/data/pgxz/t.txt' with csv;
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COPY 3

postgres=# \! cat /data/pgxz/t.txt

1,Tbase,,7

2,"pg"", xc%''2017-10-28 18:24:05.643102,3

3,pgxz,2017-10-28 18:24:05.645691,

BRINGI 7758 “X5 =5

postgres=# copy tto '/data/pgxz/t.txt' with quote '%' csv;

COPY 3

postgres=# \! cat /data/pgxz/t.txt

1,Tbase,,7

2,%pg'", XC%%%,2017-10-28 18:24:05.643102,3

3,pgxz,2017-10-28 18:24:05.645691,
FHRE THIHTRNED S, RYHSET BUE %I 775 B X%

postgres=# copy tto '/data/pgxz/t.txt' with quote '%';
ERROR: COPY quote available only in CSV mode

RAMEH csv & U A4 R AN g,

postgres=# copy tto '/data/pgxz/t.txt' with quote '%%' csv;
ERROR: COPY quote must be a single one-byte character
postgres=#

G HFRRLAE— AR B T R, AR A SRR .

4.9.2.10, M escape HE X kiRFF

postgres=# copy tto '/data/pgxz/t.txt' with quote '%' csv;

COPY 3

postgres=# \! cat /data/pgxz/t.txt

1,Tbase,,7

2,%pg"", xc%%%,2017-10-28 18:24:05.643102,3

3,pgxz,2017-10-28 18:24:05.645691,

AT escape IR T, BRIAA QUOTE fH—#F

postgres=# copy tto '/data/pgxz/t.txt' with quote '%' escape '@' csv;
COPY 3

postgres=# \! cat /data/pgxz/t.txt

1,Tbase,,7
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2,%pg'", XC@%%,2017-10-28 18:24:05.643102,3
3,pgxz,2017-10-28 18:24:05.645691,

fRE BIRAT N @

postgres=# copy tto '/data/pgxz/t.txt' with quote '%' escape '@ @' csv;
ERROR: COPY escape must be a single one-byte character

RS A — > B — R BT TR

postgres=# copy t to '/data/pgxz/t.txt' with quote '%' escape '@";
ERROR: COPY quote available only in CSV mode

A csv #% 34 Se VRIS g I

4.9.2.11, BHEHIBEANFRMSIAFEF

postgres=# copy tto '/data/pgxz/t.txt' (format 'csv',force_quote (f1,f2));
COPY 3

postgres=# \! cat /data/pgxz/t.txt

"1","Tbhase",,7

2", "pg"", xc%",2017-10-28 18:24:05.643102,3
"3","pgxz",2017-10-28 18:24:05.645691,

TRAE 2 FUa AN G| 775

postgres=# copy tto '/data/pgxz/t.txt' (format 'csv',force_quote (f1,f4,f3,f2));
COPY 3

postgres=#\! cat /data/pgxz/t.txt

"1","Tbhase",,"7"

2", "pg"", xc%","2017-10-28 18:24:05.643102","3"
"3","pgxz","2017-10-28 18:24:05.645691",

a7 4 ZsREI NG TR, BRI r] DUE RS

postgres=# copy tto '/data/pgxz/t.txt' (format 'text',force_quote (f1,f2,f3,f4));
ERROR: COPY force quote available only in CSV mode

postgres=#

HAEH sV ¥z A fo XA 1 73

4.9.2.12, ¥/ encoding I8 ESH ARG

postgres=# copy tto '/data/pgxz/t.csv' (encoding utf8);
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COPY 3

S S RES Y UTFS

postgres=# copy tto '/data/pgxz/t.csv' (encoding gbk);

COPY 3

postgres=#

S SRS N gbk

{H set_client_encdoing to gbk; 1 7] LI SCAHH I N R 1 BN TR 9w, Wi R Fros
postgres=# set client_encoding to gbk;

SET

postgres=# copy t to '/data/pgxz/t.csv' with csv ;

COPY 4
postgres=#

4.9.3. copy from FIIE M- I SN BB IR+

4.9.3.1. FAFAY

postgres=# \! cat /data/pgxz/t.txt

1 Tbhase \N 7

2 pg'", xc% 2017-10-28 18:24:05.643102 3

3 pgxz 2017-10-28 18:24:05.645691 \N

postgres=# truncate table t;

TRUNCATE TABLE

postgres=# copy t from '/data/pgxz/t.txt’;

COPY 3

postgres=# select * from t;

f1 | f2 | f3 | f4

1| Tbase | | 7
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pexz | 2017-10-28 18:24:05.645691 |

(3 rows)

4.9.3.2, FARTIEET

postgres=# copy t(f1,f2) to '/data/pgxz/t.txt’;
postgres=# \! cat /data/pgxz/t.txt

1 Tbase

2 pg'", Xc%
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3 pgxz

postgres=# truncate table t;

TRUNCATE TABLE

postgres=# copy t(f1,f2) from '/data/pgxz/t.txt’;

COPY 3

postgres=# select * from t;

f1 | f2 | f3 | f4

1| Thase | 2017-10-30 11:54:16.559579 |
2 | pg", xc% | 2017-10-30 11:54:16.559579 |
3 | pgxz | 2017-10-30 11:54:16.560283 |

(3 rows)

ABMAR 7 BAEBCAH AR, 2 BFPRERAEAT B

postgres=# \! cat /data/pgxz/t.txt

1 \N Tbase

2 2017-10-28 18:24:05.643102 pg'", xc%

3 2017-10-28 18:24:05.645691 pgxz

postgres=# truncate table t;

TRUNCATE TABLE

postgres=# copy t(f1,f3,f2) from '/data/pgxz/t.txt’;

COPY 3

postgres=# select * from t;

1| f2 | f3 | f4

1| Tbase | |
2| pg", xc% | 2017-10-28 18:24:05.643102 |
3 | pexz | 2017-10-28 18:24:05.645691 |

(3 rows)

SOOI AT LT RS, (7 B SO A RO — 5

postgres=# \! cat /data/pgxz/t.txt;

1 Tbase \N 7
2 pg'", xc% 2017-10-28 18:24:05.643102 3
3 pgxz 2017-10-28 18:24:05.645691 \N

postgres=# copy t (f1,f2) from '/data/pgxz/t.txt’;
ERROR: extra data after last expected column
CONTEXT: COPYt,linel1:"1 Tbase \N 7"
B PIERA R Z TESARSE, BN .
4.9.3.3. HESAXHHENX

postgres=# \! cat /data/pgxz/t.txt
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1 Tbhase \N 7

2 pg'", xc% 2017-10-28 18:24:05.643102 3
3 pgxz 2017-10-28 18:24:05.645691 \N
postgres=# copy t from '/data/pgxz/t.txt' (format 'text');

COPY 3

TRUNCATE TABLE

postgres=# \! cat /data/pgxz/t.csv

1,Tbase,,7

2,"pg"", xc%",2017-10-28 18:24:05.643102,3

3,pgxz,2017-10-28 18:24:05.645691,
postgres=# copy t from '/data/pgxz/t.csv' (format 'csv');
COPY 3

postgres=# truncate table t;

TRUNCATE TABLE

postgres=# \! od -c /data/pgxz/t.bin

0000000 P G C O P Y \n377 \r \n \O \0O \0 \0 \0 \O
0000020 \0 \o \O0 \0o004 \o \0o \o004 \o \0 \0ooOO1 \o \o \oO
0000040005 T b a s e377377377377 \0 \0 \0004 \0 \oO
0000060 \O \a \o0O04 \o \0o \0o004 \0 \0o \o002 \o \0O \0O1e6
oooo100 p g " " Xx ¢ % \0 \0
0000120 \0 \b \0001377236 G w213 ~ \0 \0 \o004 \0o \O
0000140 \0003 \0o004 \o \o \0o004 \0o \0 \0oo003 \0o \o \OoOO4
0000160 p g x z \0o \0o \0o \b \0OO1377236 G w225 {
0000200 377 377 377 377 377 377

0000206

postgres=# copy t from '/data/pgxz/t.bin' (format 'binary');

COPY 3

postgres=# select * from t;

f1 | f2 | f3 | f4

+ 4 4
T T T

1| Tbase | | 7
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pexz | 2017-10-28 18:24:05.645691 |

(3 rows)

4.9.3.4, {EH delimiter ¥§ &% 5% Z BRI BRHEF

postgres=# \! cat /data/pgxz/t.txt

1%Tbase%\N%7

2%pg'", xc\%%2017-10-28 18:24:05.643102%3
3%pgxz%2017-10-28 18:24:05.645691%\N

postgres=# copy t from '/data/pgxz/t.txt' (format 'text',delimiter '%');
COPY 3

postgres=# select * from t;

It

)
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f1] f2 | f3 | f4
1| Tbase | | 7
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pexz | 2017-10-28 18:24:05.645691 |

(3 rows)

postgres=# \! cat /data/pgxz/t.csv

1%Tbase%%7

2%"pg'", X€%"%2017-10-28 18:24:05.643102%3
3%pgxz%2017-10-28 18:24:05.645691%

postgres=# truncate table t;

TRUNCATE TABLE
postgres=# copy t from '/data/pgxz/t.csv' (format 'csv',delimiter '%');
COPY 3
postgres=# select * from t;
f1 | f2 | f3 | f4
1| Tbase | | 7
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pexz | 2017-10-28 18:24:05.645691 |
(3 rows)

4.9.3.5, NULL {E4:38

postgres=# \! cat /data/pgxz/t.txt

1 Thase  NULL 7

2 pg', xc% 2017-10-28 18:24:05.643102 3

3 pgxz 2017-10-28 18:24:05.645691 NULL

postgres=# copy t from '/data/pgxz/t.txt' (null 'NULL');

COPY 3

postgres=# select * from t;

f1 | f2 | f3 | f4

1| Tbase | | 7
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pgxz | 2017-10-28 18:24:05.645691 |

(3 rows)

B NULL 245 52 24 A NULL B A0 BE,SQL SERVER 5 HY S 19 S 44 A 4 NULL B 3 #5724 58 NULL, I DA
NFERF AT DU R — R, JERFR XSRS, W NHEA S NS 2 A

postgres=# copy t from '/data/pgxz/t.txt' (null 'null');
ERROR: invalid input syntax for type timestamp: "NULL"

CONTEXT: COPYt, line 1, column f3: "NULL"
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4.9.3.6, BEX quote FFF

postgres=#\! cat /data/pgxz/t.csv

1,Tbase,,7

2,%pg'", XC%%%,2017-10-28 18:24:05.643102,3
3,pgxz,2017-10-28 18:24:05.645691,

IR ABCE quote FHF M TCIE A

postgres=# copy t from '/data/pgxz/t.csv' (format 'csv');

ERROR: unterminated CSV quoted field

CONTEXT: COPY t, line 4:"2,%pg"", XC%%%,2017-10-28 18:24:05.643102,3
3,pgxz,2017-10-28 18:24:05.645691,

postgres=# copy t from '/data/pgxz/t.csv' (format 'csv',quote '%');

COPY 3

postgres=#

postgres=# copy t from '/data/pgxz/t.csv' (format 'text',quote '%');
ERROR: COPY quote available only in CSV mode

HA csv RSN A BERLE quote FFF

4.9.3.7, BEX escape F#F

postgres=# \!cat /data/pgxz/t.csv

1,Tbase,,7

2,"pg'@", xc%",2017-10-28 18:24:05.643102,3

3,pgxz,2017-10-28 18:24:05.645691,

postgres=# copy t from '/data/pgxz/t.csv' (format 'csv');

ERROR: unterminated CSV quoted field

CONTEXT: COPYt,line4:"2,"pg'@", xc%",2017-10-28 18:24:05.643102,3
3,pgxz,2017-10-28 18:24:05.645691,

AR E escape FAFH, RAERINFZE XS ) quote FHF, WIXREI “XW 5|57

postgres=# copy t from '/data/pgxz/t.csv' (format 'csv',escape '@');

COPY 3
postgres=# select * from t;
1| f2 | f3 | f4
1| Tbase | | 7
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pexz | 2017-10-28 18:24:05.645691 |
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(3 rows)

postgres=#

4.9.3.8, csv header ZBEE1T

postgres=#\! cat /data/pgxz/t.csv;

f1,f2,f3,f4

1,Tbase,,7

2,"pg"", xc%",2017-10-28 18:24:05.643102,3
3,pgxz,2017-10-28 18:24:05.645691,

postgres=# copy t from '/data/pgxz/t.csv' (format 'csv');

ERROR: invalid input syntax for integer: "f1"

CONTEXT: COPYt, line 1, column f1: "f1"

postgres=# copy t from '/data/pgxz/t.csv' (format 'csv',header true);
COPY 3

postgres=# select * from t;

f1 | f2 | f3 | f4
1| Tbase | ey /
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pgxz | 2017-10-28 18:24:05.645691 |

(3 rows)

WRABIEET, WARAGRKLET LR, ERFARIK

49.3.9, A\ oid 5I{E

postgres=# \! cat /data/pgxz/t.txt

35242 1 Tbhase \N 7
35243 2 pg', xc% 2017-10-28 18:24:05.643102
35340 3 pgxz 2017-10-28 18:24:05.645691 \N
postgres=# truncate table t;
TRUNCATE TABLE
postgres=# copy t from '/data/pgxz/t.txt' (oids true);
COPY 3
postgres=# select oid,* from t;
oid | f1] f2 | f3 | f4

35242 | 1| Tbase | |
35243 | 2| pg", xc% | 2017-10-28 18:24:05.643102 | 3
35340 | 3| pgxz | 2017-10-28 18:24:05.645691 |
(3 rows)

3
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4.9.3.10, £ FORCE_NOT_NULL {5 chz={ETHIKE A 0 FFFFH, MAZ NULL {E

postgres=# truncate table t;
TRUNCATE TABLE
postgres=#\! cat '/data/pgxz/t.csv';
1,Tbase,,7
2,"pg"", xc%",2017-10-28 18:24:05.643102,3
3,pgxz,2017-10-28 18:24:05.645691,
4,2017-10-30 16:14:14.954213,4
postgres=# copy t from '/data/pgxz/t.csv' (format 'csv');
ERROR: node:16386, error null value in column "f2" violates not-null constraint
DETAIL: Failing row contains (4, null, 2017-10-30 16:14:14.954213, 4).
postgres=# select * from t where f2=";
fl|f2|f3|f4
S S S—

ANd ] FORCE_NOT_NULL AbFE {35 548 Bl NULL 18

postgres=# truncate table t;

TRUNCATE TABLE
postgres=# copy t from '/data/pgxz/t.csv' (format 'csv' ,FORCE_NOT_NULL (f2));
COPY 4
postgres=# select * from t where f2=";
fl|f2] f3 | f4
4| | 2017-10-30 16:14:14.954213 | 4
(1 row)

{8 ] FORCE_NOT_NULL 4bFf 5t 38 i K 5 0 745 £

4.9.3.11, encoding {IEE SN\ HHIRE

postgres=# \! enca -L zh_CN /data/pgxz/t.txt
Simplified Chinese National Standard; GB2312

postgres=# copy t from '/data/pgxz/t.txt';

COPY 4
postgres=# select * from t;
1| f2 | f3 | f4
1| Tbase | | 7
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pexz | 2017-10-28 18:24:05.645691 |
4| | 2017-10-30 16:41:09.157612 | 4
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(4 rows)

AFRRE FASAF G 30, WTETk B8 S oS4

postgres=# truncate table t;

TRUNCATE TABLE

postgres=# copy t from '/data/pgxz/t.txt' (encoding gbk) ;

COPY 4

postgres=# select * from t;

f1 | f2 | f3 | f4

1| Tbase | | 7
2| pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pexz | 2017-10-28 18:24:05.645691 |
4| B | 2017-10-30 16:41:09.157612 | 4

(4 rows)

f# 1] encoding gbk J& i A] LAIE AR A SCHF TN 2, Rt R DU A T 1 10 e 4 2 N SO (9 2 B e 1
A EE

postgres=# truncate table t;
TRUNCATE TABLE
postgres=# \! enconv -L zh_CN -x UTF-8 /data/pgxz/t.txt
postgres=# copy t from '/data/pgxz/t.txt’;
COPY 4
postgres=# select * from t;
f1 | f2 | f3 | f4

+ + 4
T T T

1| Tbase | | 7
2 | pg", xc% | 2017-10-28 18:24:05.643102 | 3
3 | pexz | 2017-10-28 18:24:05.645691 |
4| &R | 2017-10-30 16:41:09.157612 | 4
(4 rows)

postgres=#

4.10, jsonl/jsonb &

TBase N HE— MR RAEHIEE RS, R B FrAER KRB json, JSON FHaZEAE H
A7 JSON (JavaScript Object Notation)  Z(#E [1. IXFhEHE th ] LAY A7 A text, {H2& JSON ZidfisA!
1) ARFAAE T Re S E RN AAAE AT S JSON . WAIRZ JISON AHICH BRI ERF 7T LLH T
AFAETE X S B R 8 . JISON B335 json Al jsonb. ‘Ef1#%52 5 & AH R EE S 1E NHIN
FER BRI AR E . json B R RAEAEM A SCAR RIS AERS DL, b BE pR 000 Z0E B CPAT BN A0 20 B8 35 i
PTiZEHE - 1M jsonb B AFEE— Mo i 1) bl ag Urp, e AER NI EEAE 18 — 28, PR 75 ZEA
(5. HIZ jsonb fEALBERNFZMIR 2, DUAATEEMNT. jsonb H3CHFR G, Xt — 14 AlEHKL

105



Tencent/ KEHE T 4 /TBase WF k40 2F 106 Ui Ht: 255 11
e

4.10.1. json MH

4.10.1.1, B json XBFER

postgres=# create table t_json(id int,f_json json);
NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

4.10.1.2, HAEE

postgres=# insert into t_json values(1,'{"col1":1,"col2":"tbase"}');
INSERT 0 1
postgres=# insert into t_json values(2,'{"col1":1,"col2":"tbase","col3":"pgxz"}');
INSERT 0 1
postgres=# select * from t_json;
id | f_json

+
T

1] {"col1":1,"col2":"tbase"}
2 | {"coll":1,"col2":"tbase","col3":"pgxz"}
(2 rows)

4.10.1.3, BiIEIKS JSON *tgis

postgres=# select f_json ->'col2' as col2 ,f_json -> 'col3' as col3 from t_json;

col2 | col3
_________ PR

"tbase" |

"tbase" | "pgxz"
(2 rows)

410.1.4, PAXARAFRFRE

postgres=# select f_json ->>'col2' as col2 ,f_json ->>'col3' as col3 from t_json;

col2 | col3
....... I
tbase |
tbase | pgxz
(2 rows)

postgres=# select f_json ->>'col2' as col2 ,f_json ->> 'col3' as col3 from t_json where f_json ->> 'col3" is not null;

col2 | col3
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_______ RN

tbase | pgxz
(1 row)

4.10.2. jsonb M

4.10.2.1, B jsonb XEFER

postgres=# create table t_jsonb(id int,f_jsonb jsonb);

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=#

4.10.2.2, \HAHHE

postgres=# insert into t_jsonb values(1,'{"col1":1,"col2":"tbase"}');

INSERT 0 1

postgres=# insert into t_jsonb values(2,'{"col1":1,"col2":"tbase","col3":"pgxz"}');
INSERT 0 1

postgres=# select * from t_jsonb;
id | f_jsonb

+
T

1] {"col1": 1, "col2": "tbase"}
2 | {"coll": 1, "col2": "tbase", "col3": "pgxz"}

(2 rows)
--jsonb AN SR EZ W, TR

postgres=# insert into t_jsonb values(3,'{"col1":1,"col2":"tbase","col2":"pgxz"}');
INSERT 0 1
postgres=# select * from t_jsonb;

id | f_jsonb

+
T

1] {"col1": 1, "col2": "tbase"}
3| {"coll": 1, "col2": "pgxz"}
2 | {"coll": 1, "col2": "tbase", "col3": "pgxz"}

(3 rows)

4.10.2.3, EHHE

MR

postgres=# update t_jsonb set f_jsonb =f_jsonb || '{"col3":"pgxz"}"::;jsonb where id=1;
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UPDATE 1

BT ORI TT R

postgres=# update t_jsonb set f_jsonb =f _jsonb || '{"col2":"tbase"}::jsonb where id=3;
UPDATE 1

postgres=# select * from t_jsonb;
id | f_jsonb

+
T

2 | {"coll": 1, "col2": "tbase", "col3": "pgxz"}
1] {"coll": 1, "col2": "tbase", "col3": "pgxz"}
3| {"col1l": 1, "col2": "tbase"}

(3 rows)

MR

postgres=# update t_jsonb set f_jsonb =f_jsonb - 'col3’;
UPDATE 3

postgres=# select * from t_jsonb;
id | f_jsonb

+
T

2 | {"coll": 1, "col2": "tbase"}

1] {"coll": 1, "col2": "tbase"}

3| {"col1l": 1, "col2": "tbase"}
(3 rows)

4.10.2.4, jsonb_set()FH ¥ E I HiE

jsonb_set(target jsonb, path text[], new_value jsonb, [create_missing boolean]) ¥ f: target fi& % 5 #T A B d
V., path 8884, new_value 88 58 3 J5 481l , create_missing i A true 37~ 0 B 8 AN 77 746 W
create_missing {H 4 false SN U1 R AAEAE WA IR N -

postgres=# update t_jsonb set f_jsonb = jsonb_set( f_jsonb, '{col}', "'pgxz"", true ) where id=1;
UPDATE 1

postgres=# update t_jsonb set f_jsonb = jsonb_set( f_jsonb, '{col}', "'pgxz"", false ) where id=2;
UPDATE 1

postgres=# update t_jsonb set f_jsonb = jsonb_set(f_jsonb, '{col2}, ""pgxz"', false ) where id=3;
UPDATE 1

postgres=# select * from t_jsonb;

id | f_jsonb

+
T

1] {"col": "pgxz", "coll": 1, "col2": "tbase"}
2 | {"coll™: 1, "col2": "tbase"}
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3| {"coll": 1, "col2": "pgxz"}
(3 rows)

4.10.3. jsonb RN FH

4.10.3.1, jsonb_each()i% json Xt &I F{E

postgres=# select f _jsonb from t_jsonb where id=1;
f_jsonb

{"col": "pgxz", "coll": 1, "col2": "tbase"}
(1 row)

postgres=# select * from jsonb_each((select f jsonb fromt_jsonb where id=1));

key | Vvalue
______ R
col | "pgxz"
coll|1

col2 | "tbase"
(3 rows)

4.10.3.2, jsonb_each_text()i& json M RET TR KRR ME

postgres=# select * from jsonb_each_text((select f _jsonb from t_jsonb where id=1));
key | value

col2 | tbase
(3 rows)

4.10.3.3, row_to_json()iF—ITiEREM— json &R

postgres=# \d+ tbase
Table "public.tbase"

Column | Type | Collation | Nullable | Default | Storage | Stats target | Description
id | integer | | not null | | plain | |
nickname | text | | | | extended | |

Indexes:

"tbase_pkey" PRIMARY KEY, btree (id)
Distribute By: SHARD(id)
Location Nodes: ALL DATANODES
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postgres=# select * from tbase;
id | nickname
T
1 | tbase

2 | pgxz
(2 rows)

postgres=# select row_to_json(tbase) from tbase;

row_to_json

{"id":1,"nickname":"tbase"}

{"id":2,"nickname":"pgxz"}
(2 rows)

4.10.3.4, json_object_keys()iRE— X R AT HRYE

postgres=# select * from json_object_keys((select f _jsonb fromt_jsonb where id=1)::json);
json_object_keys

coll
col2

(3 rows)

4.10.4. jsonb EE|{FH

TBase M 3CHY jsonb $2E 17 GIN & 51, GIN 2 51 AT LAl FIORA ROt 2 A2 K& jsonb SCRE (CHcde) i BL (1
o B AR X

4.10.4.1, €J¥3I jsonb &3]

postgres=# create index t_jsonb_f_jsonb_idx on t_jsonb using gin(f_jsonb);
CREATE INDEX

postgres=# \d+t_jsonb
Table "public.t_jsonb"

Column | Type | Collation | Nullable | Default | Storage | Stats target | Description
id | integer | | | | plain | |
f_jsonb | jsonb | | | | extended | |
Indexes:

"t_jsonb_f_jsonb_idx" gin (f_jsonb)
Distribute By: SHARD(id)

Location Nodes: ALL DATANODES
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4.10.4.2, RAZEARIERE

postgres=# select count(1) from t_jsonb;
count
10000000
(1 row)

postgres=# analyze t_jsonb;
ANALYZE

A R GIT 4

postgres=# select * from t_jsonb where f_jsonb @> '{"col1":9999}';
id | f_jsonb
9999 | {"col1": 9999, "col2": "9999"}
9999 | {"col1": 9999, "col2": "9999"}
9999 | {"col1": 9999, "col2": "9999"}
9999 | {"col1": 9999, "col2": "9999"}
9999 | {"col1": 9999, "col2": "9999"}
(5 rows)

Time: 2473.488 ms (00:02.473)

ARG

postgres=# select * from t_jsonb where f_jsonb @> '{"col1":9999}';
id | f_jsonb
9999 | {"col1": 9999, "col2": "9999"}
9999 | {"col1": 9999, "col2": "9999"}
9999 | {"col1": 9999, "col2": "9999"}
9999 | {"col1": 9999, "col2": "9999"}
9999 | {"col1": 9999, "col2": "9999"}
(5 rows)

Time: 217.968 ms
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5. TBase FJiHEF A&

5.1, TBase E &5l

5.1.1. FH—NESF

postgres=# begin;
BEGIN

e

postgres=# begin TRANSACTION ;
BEGIN

AT BLRE SO 55 1 200

postgres=# begin transaction isolation level read committed ;
BEGIN

5.1.2. RAZESE
HEFE#1 V5 10

postgres=# begin;
BEGIN
postgres=# delete from tbase where id=5;
DELETE 1
postgres=#
postgres=# select * from tbase order by id;
id | nickname
ST
1 | hello TBase
2 | TBase 4
3 | TBase 4
4 | TBase default

TBase 172 58 43 FF ACID Fitk, WHAZHITTA 73— ML AW, RSB RE 5 Kidx, X2 TBase [
BTN FRARLE B SE 8L, W R PR

HEFE#2 7 1]

postgres=# select * from tbase order by id;
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id | nickname
TR
1 | hello TBase
2 | TBase #f4-
3 | TBase ##4-
4 | TBase default
5 | TBase swap
(5 rows)

BERE#L FRACHE

postgres=# commit;
COMMIT
postgres=#

BRE#2 HEWEEE, XN EEE B QR EE 1T, XA “Eiaigag”

postgres=# select * from tbase order by id;
id | nickname
TR
1 | hello TBase
2 | TBase #f4-
3 | TBase ##4-
4 | TBase default

(4 rows)

5.1.3. [ERESH

postgres=# begin;
BEGIN
postgres=# delete from tbase where id in (3,4);
DELETE 2
postgres=# select * from tbase;
id | nickname
ST
1 | hello TBase
2 | TBase 4

(2 rows)

postgres=# rollback;
ROLLBACK

Rollback J& £ M [m15k T

postgres=# select * from tbase;
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id | nickname
TR
1 | hello TBase
2 | TBase #f4-
3 | TBase ##4-
4 | TBase default
(4 rows)

5.1.4. HEZ%i—3 ({4 REPEATABLE READ

P55 o o S 55 H IR 2B A U Bl 2 — B0, a0 R s
#sessionl

postgres=# create table t_repeatable_read (id int,mc text);

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# insert into t_repeatable_read values(1,'tbase');

INSERT 0 1

postgres=# begin isolation level repeatable read ;
BEGIN
postgres=# select * from t_repeatable_read ;
id| mc
ST
1 | thase
(1 row)

#session2

postgres=# insert into t_repeatable_read values(1,'pgxz');
INSERT 0 1
postgres=# select * from t_repeatable_read;
id| mc
ST
1 | thase

1| pgxz
(2 rows)

#sessionl

postgres=# select * from t_repeatable_read ;
id| mc
ST
1 | thase
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(1 row)

postgres=#
5.1.5. ITHIEHEFTHEA

51.51, FiEER

postgres=# create table t_row_lock(id int,mc text,primary key (id));

NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=#

postgres=# insert into t_row_lock values(1,'tbase'),(2,'pgxz');
INSERT 0 2
postgres=# select * from t_row_lock;
id| mc
T
1| tbase

2 | pgxz
(2 rows)

5.1.5.2, E¥ update FKEL

#sessionl

postgres=# begin;

BEGIN

postgres=# set lock_timeout to 1;

SET

postgres=# update t_row_lock set mc="'postgres' where mc="pgxz';
UPDATE 1

postgres=#

#session2

postgres=# begin;

BEGIN

postgres=# set lock_timeout to 1;

SET

postgres=# update t_row_lock set mc="'postgresql' where mc="tbase’;
UPDATE 1

postgres=#

L1H] session1 5 session2 73 A #FA mc=pgxz 171 mc=tbase 4781
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5.1.5.3. select...for update 3£EL

#sessionl

postgres=#

BEGIN

postgres=# set lock_timeout to 1;

SET

postgres=# select * from t_row_lock where mc="'pgxz' for update;
id| mc

#session2

postgres=# begin;

BEGIN

postgres=# set lock_timeout to 1;
SET

postgres=# select * from t_row_lock where mc="tbase' for update;
id| mc

_FTH session1 5 session2 4354 mc=pgxz 171 mc=tbase [{]47T %1

5.1.5.4. 5 mysql ZREYTRBIAIX 5

mysql> select version();

| 5.6.36 |
1 row in set (0.00 sec)
#sessinl

mysql> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from t_row_lock where mc="pgxz' for update;
RS +

255 T
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|id| mc |
B +
| 2] pgxz |
B +

1 row in set (0.00 sec)

#session2

mysql> select * from t_row_lock where mc="tbase' for update;

ERROR 1205 (HY000): Lock wait timeout exceeded; try restarting transaction

mysql>

KRN mysql ZEALEHATEBHEEA R IR SN, PR, R id 8RBT 81

#sessionl

mysql> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from t_row_lock where id=1 for update;

RS +
| id | mc |
RS +
| 1] tbase |
RS +

1 row in set (0.00 sec)

#session2

mysql> begin;
Query OK, 0 rows affected (0.00 sec)

mysql> select * from t_row_lock where id=2 for update;

B +
|id| mc |
B +
| 2] pgxz |
B +

1 row in set (0.00 sec)
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5.2, TBase fBXHF LT

5.2.1. &G

1) . DB object: database, schema, table, column, view, index, sequence, function, trigger %54 5
(1) BWEHNSFEE 7. MRIZHHE.
(2) EVWAEAXG SR, BRAFL VA& KRS 7 RS R SR R 1
(3) KEAREHLL 63 45
(4) AEWLLL pg_J1kEiF pgxc_ (iS5 R %: DB object W) , A@WLAEFIT k.
(5) ZEIEfER saL REEFHIU type, order &,
2) . table BEELE Y column B H ARYEFBERAAR, #HAE 250 ] 1600 Z[H;
3) . Il B 45 473 1Y) DB object:table,view %, 40N FH i, U1 dba_ops.b2c_product_summay_2014_07_12 (H
H dba_ops A DBA & schema);
4) . index ot AR M Ny HFHERI N KL _H AL _idx, ME—RKI KL _V L _uidx, W

student_name_idx,student_id_uidx.

5.2.2. COLUMN it

1) IR HEESRAN, A FERRA,

2)  #AEH varchar(N) BtAH char(N), BARI 7548 77l == (Al 5

3) . @iXFER] varchar(N) #tANH text,varchar;

4) . EUUEF default NULL, T AN F default ", L5 & 176t 25 8] 5

5) @i E R sk 55 )G, {4 timestamp with time zone(timestamptz), Ifi A~ A timestamp without time
zone, 1 i [8) BR UL XS T A (RS IR R 8] 508 [RAE A [, 1A MY 25 1 s A 4 37 B s

6) . E UM NUMERIC(precision, scale) A7 fifi 07 M G &A1 H & BER MG # TH S8, iAW real,

double precision;

5.2.3. Constraints it

1)« EWEA table #3{# A shard key N E BB E ME—R 5] .
2) | BUERE — DB R e M — I G — i T
3) . VFE, FE shard key ANA] LLZEST primary key B{# unique index.

5.2.4. Index it

1) . TBase &ML [ index 287 : B-tree, Hash, GiST (Generalized Search Tree), SP-GiST (space-partitioned GiST), GIN
(Generalized Inverted Index), BRIN (Block Range Index), H BT AN @ 13U 4# F Hash, 8% 1% N H B-tree;

2) . il create B dropindex I, CONCURRENTLY Z%,iX &7 I, 1A 25 5 N & RUR
3) U T update, delete FJEL & T index & X H ) column ) table, H create index CONCURRENTLY,
drop index CONCURRENTLY )5 sUHEAT 4E 4 4T M. index;

4) . #WH unique index X% unique constraints, {1 5 4 4E;

5) . B where AT ZANFE and ARSI query, SEBIE G, EEZNFBIVEKG index;
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6) « BEVCO [ E S AT (— AR 30O HIg#E i (B &5 B IO 1) query, &7 where ] Partial
Indexes;

select * from test where status=1 and col=?; -- 1 status=1 il 5& i1 514

create index on test (col) where status=1;
7)) B E A HRIEAE N E AR query, BT RAE A B R 51N query:

select * from test where exp(xxx);

create index on test ( exp(xxx) );

8) « HWAEFNTZE index, —BAZEIL 61, O table (¥, ITH) AIE SN index 4.

5.2.5. X NULL

1) . NULL AJ%IMr: ISNULL , IS NOT NULL;
2) . VEE boolean ZEHIEN{E true, false, NULL;
3) . /N0 NOTIN EEFTHH NULL TR

postgres=# select * from tbase;
id |  nickname
ST
1 | hello TBase
2 | TBase 4
3 | TBase 44
4 | TBase default

(4 rows)

postgres=# select * from tbase where id not in (null);
id | nickname
R E

(0 rows)
4) |\ VT FRFERT NULLEAR S, 3T || #RAE;

postgres=# select id,nickname from tbase limit 1;
id | nickname
ST
1 | hello TBase
(1 row)

postgres=# select id,nickname| | null from tbase limit 1;
id | ?column?
ST
1]
(1 row)

postgres=# select id,nickname| | coalesce(null,") from tbase limit 1;
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id | ?column?
Y S
1 | hello TBase

(1 row)

Tencent/ KEE-F & /TBase Wik 4H &5 120 7L

It

)

255

I

~

5) « BWHEH count(l) B4 count(*) KRG THTEL, TMAREWAEA count(col) KGTH1T%L, KN NULL HAZ

N

VER: count(Z I ), 2552 0 0UF S, 140 count( (coll,col2,col3) ); VEREZHIIT count, HPfH

P 5IHR 8 NULL, ZAT Bt 5, FrARCR S count(*) —2K;

postgres=# select * from tbase ;
id | nickname

TR

1 | hello TBase

2 | TBase #f4-

51

3 | TBase ##4-

4 | TBase default
(5 rows)

postgres=# select count(1) from tbase;

count

count

count

count
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6) + count(distinct col) THHEHEFIMIHE NULL ANE S EiiE, NULL ANEETHEL

VE 7 count(distinct (coll,col2,...) ) THEZHHIME—{ER}, NULL 41150, FIRF NULL 5 NULL 80008 &4
[ P 5

postgres=# select count(distinct nickname) from tbase;

count

count

7) « A null fRXFEE T v

postgres=# select null is not distinct from null as TBasenull;
TBasenull

5.2.6. FFRAMRXIIE

1) .« ZXT DB object LI JE COLUMN Jil COMMENT, /548 N\ T k55 K 4E4 s
TEREHT G M BE R T X L, AR — A S G
postgres=# \d+ TBase_main

Table "public.tbase_main"
Column | Type | Modifiers | Storage | Stats target | Description

id | integer | | plain | |
mc | text | | extended | |
Indexes:
"TBase_main_id_uidx" UNIQUE, btree (id)
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

postgres=# comment on column TBase_main.id is 'id 5';
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COMMENT
postgres=# comment on column TBase_main.mc is '/ i %4 FK';
COMMENT
postgres=# \d+ TBase_main
Table "public.tbase_main"
Column | Type | Modifiers | Storage | Stats target | Description

id | integer | | plain | | id 5
mc | text | | extended | | 7= b AR
Indexes:
"TBase_main_id_uidx" UNIQUE, btree (id)
Has OIDs: no

Distribute By SHARD(id)
Location Nodes: ALL DATANODES

2) « EVARLIURT B G select *, REUTTH 7B AR EL4E AR T 0 2% 717 52 T 78

postgres=# explain (verbose) select * from tbase_main where id=1;
QUERY PLAN

Index Scan using TBase_main_id_uidx on public.tbase_main (cost=0.15..8.17 rows=1 width=36)

Output: id, mc
Index Cond: (TBase_main.id = 1)
(3 rows)

postgres=# explain (verbose) select tableoid from tbase_main where id=1;
QUERY PLAN

Index Scan using TBase_main_id_uidx on public.tbase_main (cost=0.15..8.17 rows=1 width=4)
Output: tableoid
Index Cond: (TBase_main.id = 1)
(3 rows)

*IR[E 36 MFFF, TMH— kil AR 4 DN FERIKE
3) . i update BP/REAML <> HIT, HL 0 update table_a set column_b = ¢ where column_b <> ¢;

postgres=# update tbase_main set mc='TBase';
UPDATE 1
postgres=# select xmin,* from tbase_main;
xmin | id | mc
______ oo
2562 | 1| TBase
(1 row)

postgres=# update tbase_main set mc='TBase';

255
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UPDATE 1
postgres=# select xmin,* from tbase_main;
xmin | id | mc
______ Fommmmmmene
2564 | 1| TBase
(1 row)

postgres=# update tbase_main set mc='TBase' where mc!='TBase’;
UPDATE O
postgres=# select xmin,* from tbase_main;
xmin | id | mc
______ oo
2564 | 1| TBase
(1 row)

EHRIRCR R R, E R A S A DRI AL R, AT ERGHAT vacuum [ K EL
e

4) . BUCKBRANFS LS sQL AR, 0 ff 5, SEANBIE—NFLS R, B NFS PR TR/,
RE& lock DHIEIR, B lock « dead lock HIF=4E;

#sesseion1 O FTA B A HMATRES, — T8 T 2000 T /5 4%

postgres=# begin;

BEGIN

postgres=# update tbase_main set mc='TBase_1.3';
UPDATE 200000000

#sesseion2 ZEfF
postgres=# update tbase_main set mc='TBase_1.4' where id=1;

#sesseion3 2L
postgres=# update tbase_main set mc='TBase_1.5' where id=2;

iR #sesseion1 7P ARHLFE FHILE, 1R AT

postgres=# begin;

BEGIN

postgres=# update tbase_main set mc='TBase_1.3' where id>0 and id <=100000;
UPDATE 100000

postgres=#COMMIT;

postgres=# begin;

BEGIN

postgres=# update tbase_main set mc='TBase_1.3' where id>100000 and id <=200000;
UPDATE 100000
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postgres=#COMMIT;

| session2 F session3 It HE H 73 F2 HI 5 il , XA 1T DL f K = R B S A A HE IR 2 1) session 7 FH R4t %
VR, R4 2R 5B IS 5 FH Xy v ok AT

5) . B K#t=EmEIEANER, FH copy , ANEBUFEH insert, DUREEB NEE,

postgres=# insert into tbase_main select T, XXXXXXXXXXXXXXXKKKKXXXXXXKXXXXXXXXKKXX from
generate_series(1,100000) as t;

INSERT 0 100000

Time: 9511.755 ms

postgres=# copy TBase_main to '/data/pgxz/TBase_main.txt';
COPY 100002
Time: 179.428 ms

postgres=# copy TBase_main from '/data/pgxz/TBase_main.txt';
COPY 100002

Time: 1625.803 ms

postgres=#

PEREAHZE 5 1

6) VORI B SRR AR A, 5 Y04 B (MATERIALIZED VIEW) & B[ 16 £ dim e i, ke
Xt (NHLZEMENEL) EEMMEMW AR, HWILME L REFRESH MATERIALIZED VIEW
CONCURRENTLY, ¢33 K 5T

W — AT 75 BN A5 1) TBase_main FLEIE AL, B4 A TXAE

postgres=# select count(1) from tbase_main;

count

200004
(1 row)

Time: 27.948 ms

postgres=# create MATERIALIZED VIEW TBase_main_count as select count(1) as num from tbase_main;
SELECT 1
Time: 322.372 ms
postgres=# select num from TBase_main_count;
num
200004
(1 row)
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Time: 0.421 ms

PERESE b A
A BRI BT 75

postgres=# copy TBase_main from '/data/pgxz/TBase_main.txt'
COPY 100002

Time: 1201.774 ms

postgres=# select count(1) from tbase_main;

count

300006
(1 row)

Time: 23.164 ms

postgres=# REFRESH MATERIALIZED VIEW TBase_main_count;
REFRESH MATERIALIZED VIEW

Time: 49.486 ms

postgres=# select num from tbase_main_count ;

num

300006
(1 row)

Time: 0.301 ms

7). BWEZRNGTHE W PLZRE e AL

527 5.3.25QL-CET Al

8) P join MR E NI 704 key HEAT join

FRAUTERE SIS I 3, WIANARIS, AR 28 AR AT SRR R A A B, R T

[pgxz@VM_0_29 centos pgxz]$S psqgl -p 15001
psql (PostgreSQL 10 (TBase 2.01))
Type "help" for help.

postgres=# create table tbase_main(id integer,mc text) distribute by shard(id);

CREATE TABLE

postgres=#f create table tbase_detail(id integer,TBase_main_id integer,mc text) distribute by
shard(TBase_main_id);

CREATE TABLE

postgres=# explain select TBase_detail.* from tbase_main,TBase_detail where
TBase_main.id=TBase_detail. TBase_main_id;
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QUERY PLAN

Data Node Scanon"__REMOTE_FQS_QUERY__" (cost=0.00..0.00 rows=0 width=0)
Node/s: dn001, dn002
(2 rows)

postgres=# explain (verbose) select  TBase_detail.* from tbase_main,TBase_detail where
TBase_main.id=TBase_detail. TBase_main_id;

QUERY
PLAN

Data Node Scanon"__REMOTE_FQS_QUERY__" (cost=0.00..0.00 rows=0 width=0)
Output: TBase_detail.id, TBase_detail.TBase_main_id, TBase_detail.mc
Node/s: dn001, dn002
Remote query: SELECT TBase_detail.id, TBase_detail.TBase_main_id, TBase_detail.mc = FROM
public.tbase_main, public.tbase_detail WHERE (TBase_main.id = TBase_detail.TBase_main_id)
(4 rows)
postgres=#

9) A ME—RSUE i

postgres=# create unique index TBase_main_id_uidx on TBase_main using btree(id);
CREATE INDEX

PR ME— 2R 51 R I 4R oA b 3 B ZAR AR 2
10) « AT TCIE AL ME— 25| M ZE ST IRE RG], R AR

postgres=# create index TBase_detail_TBase_main_id_idx on TBase_detail using btree(TBase_main_id);
CREATE INDEX

IXFEPIRAE join B IR B /D = EE N AR A &5
11) « ANEXF 7B T A

H Al TBase IEANSCHFFZ dn AL, BiRARVRBE O & K S IRBE (1 Bt 2 FR iR AE /) — 4> dn B
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5.3, =% sql iBAwRE
5.3.1. HOREBAEH

53.1.1, FiEHER

drop table if exists bills ;

create table bills

(
id serial not null,
goodsdesc text not null,
beginunit text not null,
begincity text not null,
pubtime timestamp not null,
amount float8 not null default 0,

primary key (id)

COMMENT ON TABLE bills is "iz #.ic3%

COMMENT ON COLUMN bills.id IS 'id 5 ;

COMMENT ON COLUMN bills.goodsdesc IS ' B3 ¥) & FK';
COMMENT ON COLUMN bills.beginunit IS 'J5 &4 43";
COMMENT ON COLUMN bills.begincity IS 'Ja i@ 317 ";
COMMENT ON COLUMN bills.pubtime IS " & A s} [8]';
COMMENT ON COLUMN bills.amount IS iz %% ";

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)
VALUES(default," &K k', g 4", = IE.17",'2015-10-05 09:32:01',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)
VALUES(default, 50 545", A & 44", =W 117",'2015-10-05 07:21:22',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)
VALUES(default," &% &', fE & 4",' = 17','2015-10-05 11:21:54',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)
VALUES(default," & 0%, fE & 4", = A 17",'2015-10-05 15:19:17',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)
VALUES(default,'s 0 %" % , J& J\ #& # =} & ' W B & ) = [1 W& 1 ''2015-10-05
07:53:13',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)
VALUES(default,’ #f #& % 2000 Jv ' M ®M & ) = 1 & i ''2015-10-05
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10:38:29',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)

VALUES(default,’ & # Mt f 38 mi ' W B %4 0 = 1 W 7 ''2015-10-05
10:48:38',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)

VALUES(default, Ji& 4% M # 35 mwf ' 3 ®B % ' = |1 Wk 7 ''2015-10-05
10:48:38',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)

VALUES(default,’ i€ # Mt f 39 mi ' W F % 0 = 1 W 7 ''2015-10-05

11:38:38',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)
VALUES(default,' 3 %, LT, i Ti",'2015-10-05 07:59:35',ROUND((random()*10000)::NUMERIC,2));

INSERT INTO bills(id,goodsdesc,beginunit,begincity,pubtime,amount)

VALUES(default,' ¥ %% 40 M F 13 K } £ — # ' L @ W ) k¥ 7 ','2015-10-05
08:13:59',ROUND((random()*10000)::NUMERIC,2));

5.3.1.2. row_number() --RE{TS, T9H

postgres=# select row_number() over(),* from bills limit 2;

row_number | id | goodsdesc | beginunit | begincity | pubtime | amount
1] 1] Kk | WA | =W | 2015-10-05 09:32:01 | 1915.86
2| 2| #Wik& | mEEA | =BT | 2015-10-05 07:21:22 | 2022.31
(2 rows)

postgres=# select row_number() over(),* from bills limit 2 offset 2;

row_number | id | goodsdesc | beginunit | begincity | pubtime | amount
3] 6|50%"%, J5/\ReH-}%E | WrEE | =07k | 2015-10-05 07:53:13 | 1030.9
4| 8| JE¥ZHfF 38 i | WA | =I7lkTi | 2015-10-05 10:48:38 | 5365.04
(2 rows)

5.3.1.3. row_number() --EE{TS, % amount HiFF

postgres=# select row_number() over(order by amount),* from bills;

row_number | id | goodsdesc | beginunit | begincity | pubtime | amount
1]11] %% | LT | LT | 2015-10-05 07:59:35 | 971.54
2| 6|50%° %, /)Nt E | WEA | =178 | 2015-10-05 07:53:13 | 1030.9
3] 4 Eh | MR = | 2015-10-05 15:19:17 | 1316.27
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4 1| KR | WA | =T | 2015-10-05 09:32:01 | 1915.86

51 2| #HRF | HEEEA | =BT | 2015-10-05 07:21:22 | 2022.31

6| 7| #5%E 2000 T [RGIREE) | =110k | 2015-10-05 10:38:29 |
4182.68

7| 8| WEFZMIAF 38 ml | WA | =178kTi | 2015-10-05 10:48:38 |
5365.04

8|10 | HEFZFEAF 39 M | A | =17 d | 2015-10-05 11:38:38 |
8290.5

9| 3| W% | #EEA | =BT | 2015-10-05 11:21:54 | 8771.11

10| 9| BEFZBHAH 35 mf | WA | =17k | 2015-10-05 10:48:38 |
9621.37

11| 5| HR 40 Wi 13 KPH—H | Lilgmh | b | 2015-10-05 08:13:59 |
9886.15
(11 rows)

5.3.1.4. row_number() --R[E{TS, % begincity 54H, pubtime HF, FEFEITEITS A EHT

postgres=# select row_number() over(partition by begincity order by pubtime),* from bills;

row_number | id | goodsdesc | beginunit | begincity | pubtime | amount
1] 1] Rk | HFA | =T | 2015-10-05 09:32:01 | 1915.86
1] 2| @k | MR | =B | 2015-10-05 07:21:22 | 2022.31
2| 3| &#&F | A =t | 2015-10-05 11:21:54 | 8771.11
31 4| &R | FEEEA | =BT | 2015-10-05 15:19:17 | 1316.27
1] 6504 %, F/\feMt%E | NHE | =[70k7i | 2015-10-05 07:53:13 | 1030.9
2| 7| B %E 2000 7 REEES | =11:Ti | 2015-10-05 10:38:29 |
4182.68
3| 8| WEFZMAF 38 M | | =17lk7i | 2015-10-05 10:48:38 |
5365.04
4| 9| JEIZHAF 35 0 | | =17lk7i | 2015-10-05 10:48:38 |
9621.37
510 | JESZHE A4 39 Nk | VA | =17k | 2015-10-05 11:38:38 |
8290.5
1111 W& | T | g | 2015-10-05 07:59:35 | 971.54
2| 5| T 40T 13 KEH W | Ll | ki | 2015-10-05 08:13:59 |
9886.15
(11 rows)

5.3.1.5, rank()--BE{TS,MLEEEF{TSESHEM, BIRE 1,2,2,4...

postgres=# select rank() over(partition by begincity order by pubtime),* from bills;

rank | id | goodsdesc | beginunit | begincity | pubtime | amount
1] 1] Kk | WA | =i | 2015-10-05 09:32:01 | 1915.86
1] 2| @5 | HREA | =BT | 2015-10-05 07:21:22 | 2022.31
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2| 3| W& | A | =BT | 2015-10-05 11:21:54 | 8771.11
3| 4 Eie | HEEA | =BT | 2015-10-05 15:19:17 | 1316.27
1| 6|50% %, 5/\BHtE | MM | =07BkTi | 2015-10-05 07:53:13 | 1030.9
2| 7| #E&%E 2000 T | WEA | =I1BkTi | 2015-10-05 10:38:29 | 4182.68

111 &% | T | ¥ | 2015-10-05 07:59:35 | 971.54
2| 5| IR aomiFE 13 KFHE—4 | Ll | ki | 2015-10-05 08:13:59 | 9886.15
(11 rows)

5.3.1.6\ dance_rank()--iEE{TE ML EESRITESEEBFEE, BEE 1,2,2,3...

postgres=# select dense_rank() over(partition by begincity order by pubtime),* from bills;

dense_rank | id | goodsdesc | beginunit | begincity | pubtime | amount
1] 1] Rk | WA | =T | 2015-10-05 09:32:01 | 1915.86
1] 2| @y | A | =HATH | 2015-10-05 07:21:22 | 2022.31
2| 3| W& | MR | =B | 2015-10-05 11:21:54 | 8771.11
3| 4| Eie | MR | =HBATH | 2015-10-05 15:19:17 | 1316.27
1| 6|50% %, a/\i%e®t%E | WMEA | =[7lkT | 2015-10-05 07:53:13 | 1030.9
2| 7| 5% 2000 JT REREES) | =17t | 2015-10-05 10:38:29 |

4182.68

111 ®& | ¥ | g | 2015-10-05 07:59:35 | 971.54
2| 5| a0 miFE 13 KPH—H | Ll | LT | 2015-10-05 08:13:59 |

9886.15
(11 rows)

5.3.1.7, percent_rank()\ZAF s, HEEMEFEH T5-1)*(1/(RIERE-1))

postgres=# select percent_rank() over(partition by begincity order by id),* from bills;

percent_rank | id | goodsdesc | beginunit | begincity | pubtime | amount
0] 1| Kk | WA | =T | 2015-10-05 09:32:01 |
1915.86
0 2| #FEH | A | =i | 2015-10-05 07:21:22 |
2022.31
05| 3| W& | A | =8 | 2015-10-05 11:21:54 |
8771.11
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1] 4 ¥ | H& A | =BT | 2015-10-05 15:19:17 |
1316.27
0| 6|50% %, F)\RMIE | WE4 | =171lk7i | 2015-10-05 07:53:13 |
1030.9
0.25| 7| A %E 2000 T | VFE | =078 | 2015-10-05 10:38:29 |
4182.68
05| 8| Jie¥Zk 1 38 Il REEZES) | =171 | 2015-10-05 10:48:38 |
5365.04
075 | 9| ¥z 35 Ml | WA | =171 | 2015-10-05 10:48:38 |
9621.37
1110 | K24 39 | WA | =178 | 2015-10-05 11:38:38 |
8290.5
0| 5| 540 MiFE 13 KPE—H | Liffm | ki | 2015-10-05 08:13:59 |
9886.15
111 &4 | L | b | 2015-10-05 07:59:35 |
971.54
(11 rows)

5.3.1.8. cume_dist() --iR E{T¥B& A iC R EE

postgres=# select ROUND((cume_dist() over(partition by begincity order by id))::NUMERIC,2) AS cume_dist,*

from bills;

cume_dist | id | goodsdesc | beginunit | begincity | pubtime | amount
1.00| 1| &Kk | A | =T | 2015-10-05 09:32:01 | 1915.86
033 | 2| &H& | A | =BATH | 2015-10-05 07:21:22 | 2022.31
0.67| 3| &% | fEEE | =BT | 2015-10-05 11:21:54 | 8771.11
1.00| 4| &% | A | =HATH | 2015-10-05 15:19:17 | 1316.27
020 | 6|50%"° %, j5/\feHIFE | MMy | =11kt | 2015-10-0507:53:13 | 1030.9
0.40 | 7| ffF %5 2000 JT | A | =07k | 2015-10-05 10:38:29 | 4182.68
0.60 | 8| JEtEktf: 38 i BEEES | =17l | 2015-10-05 10:48:38 | 5365.04
0.80| 9| JEdZkHf: 35 H BEEES | =17l | 2015-10-05 10:48:38 | 9621.37
1.00 | 10 | JE4ZBF 39 i | A | =IJWkri | 2015-10-05 11:38:38 | 8290.5
050 | 5| {140 MiFE 13 KpH—4 | LigTh N | 2015-10-05 08:13:59 | 9886.15
1.00 | 11 | &% | g | kg | 2015-10-05 07:59:35 | 971.54

(11 rows)

5.3.1.9. ntile(54E¥E)--ILEFBIEZRRA LIS

postgres=# select ntile(2) over(partition by begincity order by id),* from bills;

ntile | id | goodsdesc | beginunit | begincity | pubtime | amount
1] 1| Kk | WA | =i | 2015-10-05 09:32:01 | 1915.86
1] 2| &5 | HEEA | =BT | 2015-10-05 07:21:22 | 2022.31
1] 3| &% | M =] | 2015-10-05 11:21:54 | 8771.11
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4| it | A =] | 2015-10-05 15:19:17 | 1316.27

6505 %, J5/)\feRI=LE | WEA | =17k | 2015-10-05 07:53:13 | 1030.9

7 | #F %5 2000 T REEEES | =070k | 2015-10-05 10:38:29 | 4182.68

8 | JEFZBHAF 38 i RENEES) | =17k | 2015-10-05 10:48:38 | 5365.04

9| JE¥ZRHAF 35 i RENEES) | =17k | 2015-10-05 10:48:38 | 9621.37
10 | HEFZ P44 39 mi | A | =17l | 2015-10-05 11:38:38 |  8290.5

5| 0% 40 MiFE 13 KPHE—4 | Ll | b | 2015-10-05 08:13:59 | 9886.15
11| % | ¥ | g | 2015-10-05 07:59:35 | 971.54

postgres=# select ntile(3) over(partition by begincity order by id),* from bills;

ntile | id | goodsdesc | beginunit | begincity | pubtime | amount
1] 1| KK | WA | =i | 2015-10-05 09:32:01 | 1915.86
1] 2| @5k | A = | 2015-10-05 07:21:22 | 2022.31
2| 3| W% | A | =BT | 2015-10-05 11:21:54 | 8771.11
3| 4| &t | R | =BT | 2015-10-05 15:19:17 | 1316.27
1| 6508 %, F/NEHIE | WMEA | =[7JIkT | 2015-10-05 07:53:13 | 1030.9
1| 7| 7% 2000 JT | A | =78 | 2015-10-05 10:38:29 | 4182.68
2| 8| HE¥ZAE 38 i RENEES) | =17k | 2015-10-05 10:48:38 | 5365.04
2| 9| HE¥ZBAE 35 RENEES) | =17k | 2015-10-05 10:48:38 | 9621.37
3110 | JEdZ A 39 i | FEE | =[7kTi | 2015-10-05 11:38:38 | 8290.5
1| 5| Tt 40 MiFE 13 KPH—4 | Ll | kg | 2015-10-05 08:13:59 | 9886.15
2|11 | WA | kg | kg | 2015-10-05 07:59:35 | 971.54
(11 rows)

5.3.1.10. lag(value any [, offset integer [, default any]] )--EEl{R# 2 &

offset integer ;W5 {H, XN BXATME, SFEITEUSE, BANEMERH default 0&

postgres=# select lag(amount,1,null) over(partition by begincity order by id),* from bills;

lag |id | goodsdesc | beginunit | begincity | pubtime | amount
| 1] KMk | A | =W | 2015-10-05 09:32:01 | 1915.86
| 2| &K | tREEA | =BT | 2015-10-05 07:21:22 | 2022.31
202231 3| ##& | fEEE | =BT | 2015-10-05 11:21:54 | 8771.11
8771.11| 4| 1% | fEEE | =B | 2015-10-05 15:19:17 | 1316.27
| 6|50%° %, F/)\e®E | MMy | =I78kTi | 2015-10-05 07:53:13 | 1030.9
1030.9 | 7| %5 2000 J REEES | =070k | 2015-10-05 10:38:29 | 4182.68
4182.68 | 8| WEFZPfF 38 Il | WA | =[7WkTli | 2015-10-05 10:48:38 | 5365.04
5365.04 | 9| JEFZMF 35 Ik | WA | =[7lkrli | 2015-10-05 10:48:38 | 9621.37
9621.37 | 10 | FEFZFHF 39 M | EA | =IJWkri | 2015-10-05 11:38:38 | 8290.5
| 5| %40 MiFE 13 KfH—4 | Bigm | ki | 2015-10-05 08:13:59 | 9886.15
9886.15 | 11 | &+ | g | g | 2015-10-05 07:59:35 | 971.54
(11 rows)
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postgres=# select lag(amount,2,0::float8) over(partition by begincity order by id),* from bills;

lag |id | goodsdesc | beginunit | begincity | pubtime | amount
o] 1| Kk | WA | =T | 2015-10-05 09:32:01 | 1915.86
0| 2| EBKHE | HEEE | =BT | 2015-10-05 07:21:22 | 2022.31
0| 3| W% | HEEA | =BT | 2015-10-05 11:21:54 | 8771.11
202231 4| ¥ | tREE | =BATH | 2015-10-05 15:19:17 | 1316.27
0] 6|50%" %, J5/\f&#-}% | MHEA | =070kt | 2015-10-05 07:53:13 | 1030.9
0| 7| %5 2000 fT | WA | =07k | 2015-10-05 10:38:29 | 4182.68
1030.9 | 8| JiE¥ZkHAF 38 i RENEEES) | =IJlkri | 2015-10-05 10:48:38 | 5365.04
4182.68 | 9| WEFZFIH 35 mi | A | =17l | 2015-10-05 10:48:38 | 9621.37
5365.04 | 10 | JE¥Z ki 39 RENEES) | =78 | 2015-10-05 11:38:38 |  8290.5
0| 5| Mt a0 7 13 KFH—m | Figm | LT | 2015-10-05 08:13:59 | 9886.15
0]11| & | i | LT | 2015-10-05 07:59:35 | 971.54
(11 rows)

postgres=# select lag(amount,-2,0::float8) over(partition by begincity order by id),* from bills;

lag |id | goodsdesc | beginunit | begincity | pubtime | amount
0] 1| KAk | WA | =T | 2015-10-05 09:32:01 | 1915.86
1316.27 | 2| BHEH | fEEH | =BT | 2015-10-05 07:21:22 | 2022.31
0| 3| % | HEEA | =BT | 2015-10-05 11:21:54 | 8771.11
0| 4| &t | HEEE | =BT | 2015-10-05 15:19:17 | 1316.27
5365.04 | 6|50 %%, J5/\REILE | WEE | =17 | 2015-10-05 07:53:13 | 1030.9
9621.37 | 7| #£#%E 2000 T RENEES) | =17k | 2015-10-05 10:38:29 | 4182.68
8290.5 | 8| HEFZFHAF 38 il RENEEES) | =17k | 2015-10-05 10:48:38 | 5365.04
0| 9| W24 35 m RENEES) | =7k | 2015-10-05 10:48:38 | 9621.37
0] 10| HEFZPF4 39 Ml RENEES) | =17k | 2015-10-05 11:38:38 |  8290.5
0| 5| Mt 407 13 KFH—m | Lilgm | LT | 2015-10-05 08:13:59 | 9886.15
0]11| & | LT | LT | 2015-10-05 07:59:35 | 971.54
(11 rows)

5.3.1.11. lead(value any [,offset integer [, default any]] )--EEl{R#H =&

offset integer ZEMMFZAE, IEXINHUS{E, FEIFBHIE, &AIMEMERH default 4

postgres=# select lead(amount,2,null) over(partition by begincity order by id),* from bills;

lead |id | goodsdesc | beginunit | begincity | pubtime | amount

| 1] &Kk | HFE | =W | 2015-10-05 09:32:01 | 1915.86

1316.27 | 2| #EHEH | fEEE | =BT | 2015-10-05 07:21:22 | 2022.31
| 3| && | tREEA | =BT | 2015-10-05 11:21:54 | 8771.11

| 4] Fh | tREEA | =BT | 2015-10-05 15:19:17 | 1316.27

5365.04 | 65044, Ja/\fe®F%E | WMA | =I78kTi | 2015-10-05 07:53:13 | 1030.9
9621.37 | 7| #EF%E 2000 T REEES | =17UkTi | 2015-10-05 10:38:29 | 4182.68
8290.5 | 8| HEFZMPF 38 Il | A | =[7JkTi | 2015-10-05 10:48:38 | 5365.04
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| 9| WeEFZkf 35 mi REEEES | =[70TH | 2015-10-05 10:48:38 | 9621.37
| 10 | JE+Z P 39 m RENEES) | =78 | 2015-10-05 11:38:38 |  8290.5
| 5| 0740 M 13 KE:—5 | Bl | LT | 2015-10-05 08:13:59 | 9886.15
| 11| &% | i | LT | 2015-10-05 07:59:35 | 971.54

(11 rows)

postgres=# select lead(amount,-2,null) over(partition by begincity order by id),* from bills;

lead | id | goodsdesc | beginunit | begincity | pubtime | amount
| 1] &R | WA | =T | 2015-10-05 09:32:01 | 1915.86
| 2| Ay | #EEA | =BT | 2015-10-05 07:21:22 | 2022.31
| 3| ##% | #EEA | =BT | 2015-10-05 11:21:54 | 8771.11
202231 4| ¥k | #REE | =BATH | 2015-10-05 15:19:17 | 1316.27
| 6|50%° %, J5/)\fe#I4 | WEA | =78 | 2015-10-05 07:53:13 | 1030.9
| 7| #5145 2000 | WFEE | =[7JIkTH | 2015-10-05 10:38:29 | 4182.68
1030.9 | 8| Jie¥ZkHAF 38 i RENEEES) | =IJBkri | 2015-10-05 10:48:38 | 5365.04
4182.68 | 9| WEFZFIH 35 mi | MIFA | =17l | 2015-10-05 10:48:38 | 9621.37
5365.04 | 10 | JE¥Z ki 39 RENEES) | =7k | 2015-10-05 11:38:38 |  8290.5
| 5| 0740 M 13 KPE:—5 | Rl | LT | 2015-10-05 08:13:59 | 9886.15
| 11| 4% | b | LT | 2015-10-05 07:59:35 | 971.54
(11 rows)

5.3.1.12. first_value(value any)iREI$—{&

postgres=# select first_value(amount) over(partition by begincity order by id),* from bills;

first_value | id | goodsdesc | beginunit | begincity | pubtime | amount
1915.86 | 1| KM | A | =TT | 2015-10-05 09:32:01 |
1915.86
202231 | 2| #EHEH | tHEE | =B | 2015-10-05 07:21:22 |
2022.31
202231 | 3| W& | A | =T | 2015-10-05 11:21:54 |
8771.11
202231 | 4| &% | A | =H3Th | 2015-10-05 15:19:17 |
1316.27
10309 | 6|50%" %, j5/\fe®LE | MY | =077 | 2015-10-05 07:53:13 | 1030.9
1030.9 | 7| #fF % 2000 ST REEES | =178kT5 | 2015-10-05 10:38:29 |
4182.68
1030.9 | 8| WEFZKHfF 38 mf | VA | =11t | 2015-10-05 10:48:38 |
5365.04
1030.9 | 9| WEFZHHAF 35 mf | VA | =11t | 2015-10-05 10:48:38 |
9621.37
1030.9 | 10 | JE#Z M 4F 39 mf RIS | = Ikt | 2015-10-05 11:38:38 |
8290.5
9886.15 | 5| 0T 40 MiFE 13 KYH—H | L | b | 2015-10-05 08:13:59 |
9886.15
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9886.15 | 11 | % | i | i | 2015-10-05 07:59:35 |
971.54
(11 rows)

5.3.1.13. last_value(value any)iREl & G{&

postgres=# select last_value(amount) over(partition by begincity order by pubtime),* FROM bills;

last_value | id | goodsdesc | beginunit | begincity | pubtime | amount
1915.86 | 1| KMk | HFA | =T | 2015-10-05 09:32:01 | 1915.86
202231 | 2| #EHikE | HEEA | =BATH | 2015-10-05 07:21:22 | 2022.31
8771.11| 3| ##&% | HEEA | =BATH | 2015-10-05 11:21:54 | 8771.11
1316.27 | 4| &k | HEEA | =BATH | 2015-10-05 15:19:17 | 1316.27
10309 | 6|50%" %, j5/)\fB}4E | WA | =I78kTi | 2015-10-05 07:53:13 | 1030.9
4182.68 | 7| #EE % 2000 f | A | =07k | 2015-10-05 10:38:29 | 4182.68
9621.37 | 8| HEFZMAF 38 M | A | =I7JkTi | 2015-10-05 10:48:38 | 5365.04
9621.37 | 9| HEFZMAF 35 M | A | =[7JkTi | 2015-10-05 10:48:38 | 9621.37
8290.5 | 10 | JE4ZFHA4F 39 il | A | =[7JWkTi | 2015-10-0511:38:38 | 8290.5
971.54 | 11| &% | T | T | 2015-10-05 07:59:35 | 971.54
9886.15 | 5| 1T 40 MiFE 13 KPH—H | LT | b | 2015-10-05 08:13:59 |
9886.15
(11 rows)

postgres=# select last_value(amount) over(partition by begincity),* FROM bills;

last_value | id | goodsdesc | beginunit | begincity | pubtime | amount
1915.86 | 1| KMk | A | =T | 2015-10-05 09:32:01 | 1915.86
1316.27 | 2| #HE | A =i | 2015-10-05 07:21:22 | 2022.31
1316.27 | 3| ¥4 | A | =BATH | 2015-10-05 11:21:54 | 8771.11
1316.27 | 4| &k | A | =HATH | 2015-10-05 15:19:17 | 1316.27
9621.37 | 7| %EF%E 2000 T | A | =07k | 2015-10-05 10:38:29 | 4182.68
9621.37 | 10 | FEFZFHA 39 Ik | WA | =I7JWkTi | 2015-10-0511:38:38 | 8290.5
962137 | 6| 5044, J5/\fe#ILE | WEA | =077 | 2015-10-05 07:53:13 | 1030.9
9621.37 | 8| HEFZMAF 38 | EA | =I7JkTi | 2015-10-05 10:48:38 | 5365.04
9621.37 | 9| HEFZMAF 35 M | EA | =I7JkTi | 2015-10-05 10:48:38 | 9621.37
971.54 | 5| 17 40 WEFE 13 K4 | LT | Ei | 2015-10-05 08:13:59 |
9886.15
971.54 | 11| &% | T | T | 2015-10-05 07:59:35 | 971.54
(11 rows)

HEEAZEL order byid, ERIMEN T, H T order by ¥4 NI GETF B —E S0,
HEYEE CRESRTHeR) ARNIE, 247205 order by ZEUNZEREA 4. B &S RIS
FEL 3t AT LASEEIL order by 280 i 5 1H

postgres=# select last_value(amount) over(partition by begincity order by id range between unbounded
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preceding and unbounded following),* FROM bills;

last_value | id | goodsdesc | beginunit | begincity | pubtime | amount

1915.86 | 1| KMk | WA | =T | 2015-10-05 09:32:01 | 1915.86
1316.27 | 2| EHEH | HEEEA = | 2015-10-05 07:21:22 | 2022.31
1316.27 | 3| & | tREE | =BT | 2015-10-05 11:21:54 | 8771.11
1316.27 | 4| &% | fEEH | =BT | 2015-10-05 15:19:17 | 1316.27
8290.5| 6|50%" %, J5/\®#%E | MHEA | =070kt | 2015-10-05 07:53:13 | 1030.9
8290.5 | 7| #f#&%: 2000 JT RENEES) | =17k | 2015-10-05 10:38:29 | 4182.68
8290.5 | 8| WEYZFIMH 38 Ml RENEES) | =17k | 2015-10-05 10:48:38 | 5365.04
8290.5 | 9| WEFZFIMH 35 M RENEES) | =17k | 2015-10-05 10:48:38 | 9621.37
8290.5 | 10 | Jig¥Z B 39 mii RENEEES) | =17k | 2015-10-05 11:38:38 |  8290.5
971.54 | 5| ¥R 40 Wi 13 KFH—W | g | g | 2015-10-05 08:13:59 |

9886.15
971.54 | 11 | &% | g | LT | 2015-10-05 07:59:35 | 971.54

(11 rows)

5.3.1.14. nth_value(value any, nth integer): REI& O HIIEEE

postgres=# select nth_value(amount,2) over(partition by begincity order by id),* from bills;

nth_value | id | goodsdesc | beginunit | begincity | pubtime | amount
| 1] &k | A | =T | 2015-10-05 09:32:01 | 1915.86
| 2| #EHKE | fEEH | =BT | 2015-10-05 07:21:22 | 2022.31
8771.11| 3| %% | A | =BATH | 2015-10-05 11:21:54 | 8771.11
8771.11| 4| 1k | A | =BATH | 2015-10-05 15:19:17 | 1316.27
| 6|50%° %, E/)\e®FE | MMy | =07l | 2015-10-05 07:53:13 | 1030.9
4182.68 | 7| ®£F%E 2000 T REEES | =17lkTi | 2015-10-05 10:38:29 | 4182.68
4182.68 | 8| hEfZMH1F 38 Ml | TRA | =[7JkTi | 2015-10-05 10:48:38 | 5365.04
4182.68 | 9| hEfZM¢E 35 M REEES | =I7JkT7 | 2015-10-05 10:48:38 | 9621.37
4182.68 | 10 | Jig¥ZkHF 39 i | A | =[7lkr7 | 2015-10-05 11:38:38 | 8290.5
| 5| ERa0 i 13 KEHE—MH | LW | b | 2015-10-05 08:13:59 |
9886.15
971.54 | 11 | &% | kg | g | 2015-10-05 07:59:35 | 971.54
(11 rows)

5.3.1.15. G EMETHSERRFHTRNEZE

postgres=#  select = sum(amount) over(partition by  begincity),avg(amount)  over(partition by

begincity),begincity,amount from bills;

sum | avg | begincity | amount
1915.86 | 1915.86 | =W 1l | 1915.86
12109.69 | 4036.56333333333 | —HA T | 2022.31
12109.69 | 4036.56333333333 | —HA T | 8771.11
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12109.69 | 4036.56333333333 | =Ml | 1316.27
28490.49 | 5698.098 | —[JlkTi | 4182.68
28490.49 | 5698.098 | —[JlkTi | 8290.5
28490.49 | 5698.098 | —[JkTi | 1030.9
28490.49 | 5698.098 | —[JUkTi | 5365.04
28490.49 | 5698.098 | —[ kT | 9621.37
10857.69 | 5428.845 | it | 9886.15
10857.69 | 5428.845 | it | 971.54
(11 rows)

5.3.1.16. BORHIBFER

postgres=# select sum(amount) over w,avg(amount) over w,begincity,amount from bills window w as (partition
by begincity);

sum | avg | begincity | amount

1915.86 | 1915.86 | =1} | 1915.86
12109.69 | 4036.56333333333 | =HTi | 2022.31
12109.69 | 4036.56333333333 | =HTi | 8771.11
12109.69 | 4036.56333333333 | =HTi | 1316.27
28490.49 | 5698.098 | —[Jlkli | 4182.68
28490.49 | 5698.098 | —[Jlkii | 8290.5
28490.49 | 5698.098 | —[JWkTi | 1030.9
28490.49 | 5698.098 | — [k | 5365.04
28490.49 | 5698.098 | — [k | 9621.37
10857.69 | 5428.845 | Tl | 9886.15
10857.69 | 5428.845 | T | 971.54
(11 rows)

5.3.1.17, FABMITEHEARAITEA

postgres=# select * from (select row_number() over(partition by begincity order by amount desc),* from bills)
where row_number<3;

row_number | id | goodsdesc | beginunit | begincity | pubtime | amount

1] 1] &M | WA | =T | 2015-10-05 09:32:01 | 1915.86

1] 3| &4 | #EEA | =BT | 2015-10-05 11:21:54 | 8771.11

2| 2| Ay | #EEA | =BT | 2015-10-05 07:21:22 | 2022.31

1] 9| WEZBtfF 35 i | WA | =17l | 2015-10-05 10:48:38 |
9621.37

2| 10 | BEFZ P A 39 m | WA | =07l | 2015-10-05 11:38:38 |
8290.5

1| 5| Hi40miFd 13 KYE—4H | LT | b | 2015-10-05 08:13:59 |
9886.15

211 | &% | LT | LT | 2015-10-05 07:59:35 | 971.54
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(7 rows)

6. TBase-PL/pgsql &

6.1. MRAREFEZENE

6.1.1. B RBOEE

CREATE [OR REPLACE] FUNCTION [ 4.4 ((SHUEK (S8 4] BIERA [default ERINE] [,...]])
RETRUNS [SETOF] %i#i2%! As
[FR%]
[DECLARE
AR 5E U]
BEGIN
—ER
JRERE*/
—BA AT
END;
[hR%]
LANGUAGE PLPGSQL;

6.1.2. [OR REPLACE] E#HEENB

i OR REPLACE A I gl b8 547 A I U 5 e ) Th e, 207 PL/pgsal bR R AN 7 OR REPLACE R85,
R R O RGNS, W PR

postgres=# select prosrc from pg_proc where proname='f";
prosrc

BEGIN +
RAISE NOTICE 'TBase';+
END; +

(1 f7id>R)

postgres=# CREATE FUNCTION f() RETURNS VOID AS
postgres-# $S

postgresS# BEGIN

postgresS# RAISE NOTICE 'Hello ,TBase';
postgresS# END;

postgresS# $S
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postgres-# LANGUAGE PLPGSQL;
ERROR: function "f" already exists with same argument types
postgres=# CREATE OR REPLACE FUNCTION f() RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'Hello ,TBase';
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=# select prosrc from pg_proc where proname='f';

prosrc
+
BEGIN +
RAISE NOTICE 'Hello ,TBase';+
END; +

(1 f7id>R)
postgres=# SELECT f();

NOTICE: Hello ,TBase
f

(1 f7id>R)
6.1.3. [BRAL.|IREH A

SRR, B ATLARE, WAl AR, AR H AT, Qo B ] 5 st AT 15
SERAA, WA R T, W PR

postgres=# select * from pg_namespace;

nspname | nspowner | nspacl
pg_toast | 10 |
pg_temp_1 | 10 |
pg_toast_temp_1 | 10 |
pg_catalog | 10 | {postgres=UC/postgres,=U/postgres}
public | 10 | {postgres=UC/postgres,=UC/postgres}
information_schema | 10 | {postgres=UC/postgres,=U/postgres}

(6 17ic>x)

postgres=# show search_path;
search_path
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"Suser",public

(1 f7id>xR)

postgres=# select pg_namespace.nspname,pg_proc.prosrc from pg_proc,pg_namespace where
pg_proc.pronamespace=pg_namespace.oid and pg_proc.proname="f";

nspname | prosrc

public | +
| BEGIN +
| RAISE NOTICE 'Hello ,TBase';+
| END; +
I

(1 47id%)

Al K Suser BAANLELE, BT LAFELE public Bix0F

6.2, SHIFMNE

6.2.1. SHHEA

SRR IAT =, 2 IN ((BASHL XAGEBATT ). OUT(R [EME S %), INOUT(fe NiR [B{H
280, R LA S HE AR TR

6.2.1.1, IN &5

IN A FE 2 AT B BN 7 B A S8, W R o

postgres=# CREATE OR REPLACE FUNCTION f1(IN a_xm text) RETURNS TEXT AS
postgres-# $S
postgresS# BEGIN
postgresS# RETURN a_xm;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT f1('TBase');
f1
TBase
(1 f7id>R)

postgres=# CREATE OR REPLACE FUNCTION f1(a_xm text) RETURNS TEXT AS
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postgres-# $S
postgresS# BEGIN
postgresS# RETURN a_xm;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f1('TBase');
f1
TBase
(1 47id3%)
AT e RIS ECR E — R

6.2.1.2, OUT &z

OUT BB HUR € 1 BR BT IR 3R [0 1) 7 Br 4% b SR A

postgres=# CREATE OR REPLACE FUNCTION f1(OUT a_xm TEXT) RETURNS TEXT AS
postgres-# $S
postgresS# BEGIN
postgresS# a_xm:='TBase’;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=# SELECT * FROM f1();
a_xm
TBase
(1 47id%)

I

~

KHI ouT B ZEARER] RETURN JR [l 75 ZEX IR (A1) OUT S EEHEATE . IR InME R 5 2 ) S

RUAT—. AR 7B

6.2.1.3, INOUT &=zt

INOUT B4R S EIAE N, [RIIN 34 7€ 1 3R [AlME 1) B 44 2R Y

postgres=# CREATE OR REPLACE FUNCTION f1(INOUT a_xm text) RETURNS TEXT AS
postgres-# $S

postgresS# BEGIN

postgresS# END;

postgresS# $S
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postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f1('TBase');

a_xm

TBase
(1 f7id>R)

(EAFE RS, _ET 10 pR KR T eR RO AR R, B ER R L 7

postgres=# CREATE OR REPLACE FUNCTION f1(IN a_xm text) RETURNS TEXT AS
postgres-# $S
postgresS# BEGIN
postgresS# RETURN 'TBase’;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=# SELECT * FROM f1('TBase');
f1
TBase
(1 f7id>R)

6.2.1.4, VARIADIC &3,

VARIADICS HE RS AN B B, KRG H N IE NS BT PR, VARIADIC S8 F T
wE—NFEH, WFATR

postgres=# CREATE OR REPLACE FUNCTION f1(VARIADIC a_int integer[]) RETURNS void AS
postgres-# $S
postgresS# BEGIN

postgresS# RAISE NOTICE 'a_int = %',a_int;
postgresS# RAISE NOTICE 'a_int[1] = %',a_int[1];
postgresS# END;

postgresS# $S

postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT f1(1);
NOTICE: a_int = {1}
NOTICE: a_int[1]=1

f1

142



Tencent/ KEHE T 4 /TBase WF K40 2F 143 Ti H: 255 11
(1 f7id>R)

postgres=# SELECT f1(1,2);
NOTICE: a_int={1,2}
NOTICE: a_int[1]=1

fl

(1 f7id>R)
postgres=# CREATE OR REPLACE FUNCTION f1(a_xm TEXT\VARIADIC a_int integer[]) RETURNS void AS

postgres-# $S
postgresS# BEGIN

postgresS# RAISE NOTICE 'a_int = %',a_int;
postgresS# RAISE NOTICE 'a_int[1] = %',a_int[1];
postgresS# RAISE NOTICE 'a_xm = %',a_xm;

postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT f1('TBase’,1,2);
NOTICE: a_int={1,2}
NOTICE: a_int[1]=1
NOTICE: a_xm = TBasea
f1

(1 f7id>R)
6.2.2. S5 H

PL/pgsql BREL IS HUE LASL, $2 IXFEARIRAFRIEAT R348, HSCFFay 4 250, PreA S Hne SCal DO R i
175 3K

6.2.21, EHBAEH

postgres=# CREATE OR REPLACE FUNCTION f2(text) RETURNS TEXT AS
postgres-# $S

postgresS# BEGIN

postgresS# RETURN $1;

postgresS# END;

postgresS# $S

postgres-# LANGUAGE PLPGSQL;

CREATE FUNCTION
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postgres=#
postgres=# SELECT * FROM f2('TBase');
f2
TBase
(1 f7id>R)

6.2.2.2, KIRIRFFIEENE

postgres=# CREATE OR REPLACE FUNCTION f2(text) RETURNS TEXT AS
postgres-# $S
postgresS# DECLARE
postgresS# a_xm ALIAS FOR $1; -a_xm #&$1 H5 44
postgresS# BEGIN
postgresS# RETURN a_xm;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f2('TBase');
f2

TBase

(1 1TidxR)

6.2.2.3, HRZAEH

postgres=# CREATE OR REPLACE FUNCTION f2(a_xm text) RETURNS TEXT AS
postgres-# $S

postgresS# DECLARE

postgresS# v_xm ALIAS FOR S1;

postgresS# BEGIN

postgresS# RAISE NOTICE 'a_xm =% ;v_xm =% ; $1=%',a_xm,v_xm,5$1;
postgresS# RETURN $1;

postgresS# END;

postgresS# $S

postgres-# LANGUAGE PLPGSQL;

CREATE FUNCTION

postgres=#

postgres=# SELECT * FROM f2('TBase');

NOTICE: a_xm =TBase;v_xm = TBase ; $1 = TBase
f2

odt

A I

255

I

~
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(1 f7id>R)

6.2.3. SEFIERA

Bk (n] LA B AZ M), ATCLRFREASA, EAFA. WA, e, sE TSI H— AR
R F BRI (AT B O N R BT DL 2 A2 anyelement. anyarray, tHR] DL SR A
KA R I A

6.2.3.1, EAXAH

postgres=# CREATE OR REPLACE FUNCTION f3 (a_int integer,a_str text) RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'a_int =% ; a_str=%',a_int,a_str;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=# SELECT * FROM f3(1,'TBase');
NOTICE: a_int=1; a_str =TBase
f3

(1 47E3%)

postgres=# CREATE OR REPLACE FUNCTION f3 (a_int integer[],a_str text[]) RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'a_int =% ; a_str=%',a_int,a_str;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=# SELECT f3(ARRAY[1,2,3],ARRAY['TBase’,'pgxz']);
NOTICE: a_int={1,2,3}; a_str = {TBase,pgxz}
f3

(1 47e =)
6.2.3.2, E4%H

postgres=# CREATE TYPE t_per AS
postgres-# (
postgres(# id integer,
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postgres(# mc text
postgres(# );
ERROR: type "t_per" already exists
postgres=# CREATE OR REPLACE FUNCTION f3 (a_row public.t_per) RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'id =% ; mc = %',a_row.id,a_row.mc;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT f3(ROW(1,'TBase')::public.t_per);
NOTICE: id=1; mc=TBase

f3

(1 f7id>R)

postgres=# CREATE OR REPLACE FUNCTION f3 (a_rec public.t_per[]) RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'a_rec = %',a_rec;
postgresS# RAISE NOTICE 'a_rec[1].id = %',a_rec[1].id;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT f3(ARRAY[ROW(1,'TBase'),ROW(1,"'pgxz')]::public.t_per[]);
NOTICE: a_rec ={"(1,TBase)","(1,pgxz)"}
NOTICE: a_rec[1l].id=1
f3

(1 f7id>R)
6.2.3.3, {THB

postgres=#\d t
#HHRlFR "public.t"
AL | A | BMiE

4
T

id | integer |
mc | text |
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postgres=# CREATE OR REPLACE FUNCTION f3 (a_row public.t) RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'id =% ; mc = %',a_row.id,a_row.mc;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;

CREATE FUNCTION
postgres=#
postgres=# SELECT f3(ROW(1,'TBase'));
NOTICE: id=1; mc=TBase
f3

(1 f7id>R)

postgres=# SELECT f3(t.*) FROM t LIMIT 1;
NOTICE: id=1; mc=TBase
f3

(1 f7id>R)

postgres=# CREATE OR REPLACE FUNCTION f3 (a_rec public.t[]) RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'a_rec = %',a_rec;
postgresS# RAISE NOTICE 'a_rec[1].id = %',a_rec[1].id;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT f3(array[row(1,'TBase'),row(1,'pgxz')]::public.t[]);
NOTICE: a_rec={"(1,TBase)","(1,pgxz)"}
NOTICE: a_rec[1l].id=1
f3

(1 f7id>R)

postgres=# SELECT f3(array[t.*,t.*]::public.t[]) FROM t LIMIT 2;
NOTICE: a_rec={"(1,TBase)","(1,TBase)"}

NOTICE: a_rec[1l].id=1

NOTICE: a_rec = {"(2,pgxz)","(2,pgxz)"}

NOTICE: a_rec[1].id=2
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f3

(2 f7id>x)

6.2.3.4, ¥R

postgres=# CREATE DOMAIN xb AS TEXT CHECK
postgres-# (
postgres(# VALUE ="'53"
postgres(# OR VALUE =' &'
postgres(# ORVALUE ="
postgres(# );
CREATE DOMAIN
postgres=#
postgres=# CREATE OR REPLACE FUNCTION f4 (a_xb public.xb) RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'a_xb = %',a_xb;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f4('55");
NOTICE: a_xb=
f4

(1 A7)

postgres=# SELECT * FROM f4('fi");
ERROR: value for domain xb violates check constraint "xb_check"
postgres=#

IR A i N S B I 2 e 1 o A i S R
6.2.3.5, FHREHR
postgres=# CREATE OR REPLACE FUNCTION f5 (a_ref refcursor) RETURNS void AS

postgres-# $S
postgresS# DECLARE

postgresS# v_rec record;
postgresS# BEGIN
postgresS# OPEN a_ref FOR SELECT * FROM t LIMIT 1;
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postgresS# FETCH a_ref INTO v_rec;
postgresS# RAISE NOTICE 'v_rec =% ',v_rec;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;

CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f5('a');
NOTICE: v_rec = (1,TBase)
f5

(1 f7id>R)

postgres=# CREATE OR REPLACE FUNCTION f6 (a_ref refcursor) RETURNS refcursor AS
postgres-# $S
postgresS# BEGIN
postgresS# OPEN a_ref FOR SELECT * FROM t LIMIT 1;
postgresS# RETURN a_ref;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
#HEEX B R EIE NS
postgres=# BEGIN;
BEGIN
postgres=# SELECT * FROM f6('a');
f6
a
(1 47e%)
postgres=# FETCH ALL FROM ga;
id| mc
e
1 | TBase
(1 f7id>R)

6.2.3.6. ZAAH

postgres=# CREATE OR REPLACE FUNCTION f_any(a_arg anyelement) RETURNS VOID AS
postgres-# $S

postgresS# BEGIN

postgresS# RAISE NOTICE '%',a_arg;

postgresS# END;

postgresS# $S
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postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT f_any(1::integer);
NOTICE: 1

f_any

(1 f7id>R)

postgres=# SELECT f_any('TBase'::TEXT);
NOTICE: TBase
f_any

(1 f7id>R)

postgres=# SELECT f_any(ROW(1,'TBase')::public.t_rec);
NOTICE: (1,TBase)
f_any

(1 f7id>R)

postgres=# SELECT f_any(ARRAY[1,2]::INTEGER[]);
NOTICE: {1,2}
f_any

(1 f7id>R)

postgres=# SELECT f_any(ARRAY|[[1,2],[3,4],[5,6]]::INTEGER[I[1[]);
NOTICE: {{1,2},{3,4},{5,6}}
f_any

(1 f7id>R)

EREZARMSHR MO i B SRR, AT AT REH B

postgres=# CREATE OR REPLACE FUNCTION f_any_array(a_arg anyarray) RETURNS VOID AS
postgres-# $S

postgresS# BEGIN

postgresS# RAISE NOTICE '%',a_arg;

postgresS# END;

postgresS# $S

I

~
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postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT f_any_array(ARRAY['TBase','pgxz']:: TEXT[]);
NOTICE: {TBase,pgxz}
f_any_array

(1 f7id>R)

postgres=# SELECT f_any_array(ARRAY[ARRAY['TBase’,'pgxz'],ARRAY['TBase','Tencent']]:: TEXT[1[]);
NOTICE: {{TBase,pgxz},{TBase,Tencent}}
f_any_array

(1 f7id>R)

R Anyelement ZHUN B 5 i, FHE HER anyarray 80— 3, FTLL f_any(a_arg anyelement) 5
f_any(a_arg anyarray)7E 1 F f_any(ARRAY[1,2]) i 5l 2 tH B R EAS J& ME—fL 145 1% (ERROR:  function f_any(...)

is not unique)#E

6.2.3.7. SHRINE

PL/pgsal "R i & B KOS HF 4 SO FRER A

postgres=# CREATE OR REPLACE FUNCTION f7 (a_int INTEGER DEFAULT 1) RETURNS VOID AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE 'a_int = %',a_int;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f7();
NOTICE: a_int=1
f7

(1 A7)

FVE: WARFORAFAE A 70X P 0 8, W BT (AT w2 A, RO R G J0 i3 28 21 R 21 i ZE AT AR
NREL TR PR

postgres=# CREATE OR REPLACE FUNCTION f7() RETURNS void AS
postgres-# $S
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postgresS# BEGIN
postgresS# RAISE NOTICE 'L & 41";
postgresS# END;
postgresS# $S
postgres-# LANGUAGE plpgsql ;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f7();
ERROR: function f7() is not unique
%5 1 17 SELECT * FROM f7();

A
#&75:  Could not choose a best candidate function. You might need to add explicit type casts.
postgres=#

HESHLR, ORI 1, IR AR E— R B AT
6.3, REEIFMIT4A

6.3.1. RE{ENH

IR [ T LR — AN R KR . AL RECORD. CAMFIEMRATHRAL, RFEBRAL. iths. 5
G R LAR [l — MO g . WRANT 2R [BIME, W) BAA RETURN void . 3R [ME 17 Be % KRR T LLEE S
$LE ] OUT,INOUT #5 Hh A5 1

6.3.2. RE{ERAEIAH

6.3.2.1, &HIEEHE

postgres=# CREATE OR REPLACE FUNCTION f8() RETURNS void AS
postgres-# $S
postgresS# BEGIN
postgresS# RAISE NOTICE "R [A14E, BREUA T LA BAA return i54]
postgresS# RETURN ;--1X—H&]Ja] DL, AT LLEH
postgresS# END;
postgresS# $S
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f8§();
NOTICE: AHIR[EME, BREATRT LIAT BRI return 1)
8
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(1 f7id>R)

6.3.2.2, REIRAARR

postgres=# CREATE OR REPLACE FUNCTION f9() RETURNS TEXT AS

postgres-# $S

postgresS# BEGIN

postgresS# RETURN 'TBase';

postgresS# END;

postgresS# $S

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=#

postgres=# SELECT * FROM f9() t(a_xm);
a_xm
TBase

(1 A7TidxR)

postgres=#
postgres=# CREATE OR REPLACE FUNCTION f9(OUT a_xm TEXT) RETURNS TEXT AS
postgres-# $S
postgresS# BEGIN
postgresS# a_xm:='TBase’;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f9();
a_xm
TBase
(1 47Td%)

F T A B B St 2 R — N R B, ST 1 SN I OR REPLACE £33 s L& A74E

postgres=# CREATE OR REPLACE FUNCTION f10() RETURNS TEXT[] AS
postgres-# $S
postgresS# BEGIN
postgresS# RETURN ARRAY['TBase’,'pgxz'];
postgresS# END;
postgresS# $S
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=#
153



postgres=# SELECT * FROM f10();
f10

{TBase,pgxz}
(1 f7id>R)

6.3.2.3, EEI— 1MEA&AE

postgres=# CREATE TYPE t_rec AS
postgres-# (

postgres(# id integer,
postgres(# mc text
postgres(# );

CREATE TYPE

postgres=#

postgres=# CREATE OR REPLACE FUNCTION f11()
postgres-# $S
postgresS# DECLARE

postgresS# v_rec public.t_rec;
postgresS# BEGIN

postgresS# v_rec.id:=1;
postgresS# v_rec.mc='TBase’;
postgresS# RETURN v_rec;
postgresS# END;

postgresS# $S

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f11();
id| mc
e
1 | TBase
(1 47id%)

postgres=# CREATE OR REPLACE FUNCTION f12()
postgres-# $S
postgresS# BEGIN

Tencent/ KEHE T & /TBase WK 4H 5 154

RETURNS t_rec AS

RETURNS t_rec[] AS

postgresS# RETURN ARRAY[ROW(1,'TBase'),ROW(1,'pgxz')]::t_recl];

postgresS# END;

postgresS# $S

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=#

postgres=# SELECT * FROM f12();
f12

odt

A I

255

I

~
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{"(1,TBase)","(1,pgxz)"}
(1 f7id>R)

6.3.2.4, EEI{TAR

postgres=#\d t
#HHRFR "public.t”
AL | B | BMiE

4
T

id | integer |
mc | text |

postgres=# CREATE OR REPLACE FUNCTION f13() RETURNS public.t AS
postgres-# $S
postgresS# DECLARE
postgresS# v_rec public.t%ROWTYPE;
postgresS# BEGIN
postgresS# SELECT * INTO v_rec FROM public.t LIMIT 1;
postgresS# RETURN v_rec;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f13();
id| mc
S
1 | TBase
(1 A7TidxR)

postgres=# CREATE OR REPLACE FUNCTION f14() RETURNS public.t[] AS
postgres-# $S
postgresS# DECLARE
postgresS# v_rec public.t[];
postgresS# BEGIN
postgresS# SELECT ARRAY[ROW/(t.*),ROW(t.*)]::public.t[] INTO v_rec FROM public.t LIMIT 1;
postgresS# RETURN v_rec;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f14();
f14

{"(1,TBase)","(1,TBase)"}
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(1 f7id>R)

6.3.2.5, jR[E] TABLE &

postgres=# DROP FUNCTION f14();
DROP FUNCTION
postgres=# CREATE FUNCTION f14() RETURNS TABLE(a_id integer, a_nc text) AS
postgres-# $$
postgresS# BEGIN
postgresS# RETURN QUERY SELECT 1::integer,'TBase'::Text;
postgresS# END;
postgresS# SSLANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT * FROM f14();
a_id | a_nc
______ R
1| TBase
(1 row)

6.3.2.6, iR[El RECORD 2#!

postgres=# CREATE OR REPLACE FUNCTION f15() RETURNS RECORD AS
postgres-# $S

postgresS# DECLARE

postgresS# v_rec RECORD;

postgresS# BEGIN

postgresS# v_rec:=ROW(1::integer,'TBase'::text,'pgxz'::text);
postgresS# RETURN v_rec;

postgresS# END;

postgresS# $S

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f15();
f15
(1,TBase,pgxz)
(1 f7id>xR)

postgres=# SELECT * FROM f15() t(id integer,xm text,x| text);
id|] xm | «x
e P
1 | TBase | pgxz
(1 f7id>R)

255 T
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postgres=# CREATE OR REPLACE FUNCTION f16() RETURNS refcursor AS
postgres-# $S
postgresS# DECLARE

postgresS# v_ref refcursor;

postgresS# BEGIN

postgresS# OPEN v_ref FOR SELECT * FROM public.t;
postgresS# RETURN v_ref;

postgresS# END;

postgresS# $S

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=#
postgres=# BEGIN;
BEGIN
postgres=#
postgres=# SELECT * FROM f16();
f15
<unnamed portal 1>

(1 f7id>R)

postgres=# FETCH ALL FROM "<unnamed portal 1>";
id | mc
S
1 | TBase
2 | pgxz
(2 f7id>xR)
postgres=# END;

postgres=# CREATE OR REPLACE FUNCTION f16(a_ref refcursor) RETURNS refcursor AS
postgres-# $S
postgresS# BEGIN

postgresS# OPEN a_ref FOR SELECT * FROM public.t;
postgresS# RETURN a_ref;

postgresS# END;

postgresS# $S

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=#

postgres=# BEGIN;

BEGIN

postgres=# SELECT * FROM f16('a');
f15
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a

(1 f7id>R)

postgres=# FETCH ALL FROM ga;
id | mc

2 | pgxz
(2 f7id>x)

postgres=# END;
COMMIT

6.3.2.8, EEIIZFE

postgres=# CREATE OR REPLACE FUNCTION f17() RETURNS SETOF TEXT AS
postgres-# $S
postgresS# BEGIN
postgresS# RETURN NEXT 'TBase'::text;
postgresS# RETURN NEXT 'pgxz'::text;
postgresS# RETURN ;%5 fJ RETURN A LAjH, 0] AAS N2
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f17();
f17

pgxz
(2 17IE3K)

postgres=#
postgres=#

postgres=# CREATE OR REPLACE FUNCTION f18() RETURNS SETOF public.t AS

postgres-# $S

postgresS# DECLARE

postgresS# - AT R AR
postgresS# v_rec public.t%ROWTYPE;
postgresS# BEGIN

postgresS# FOR v_rec IN SELECT * FROM t ORDER BY id LOOP
postgresS# RETURN NEXT v_rec;
postgresS# END LOOP;

postgresS# RETURN ;%% fJ RETURN A LAH, 0] AAS N 2
postgresS# END;

I

~
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postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f18();
id | mc

T

1 | TBase

2 | pgxz
(2 f7id>x)

postgres=#\d t1
whRIZE "public.t1"

AL | 5 | &iin]
id | integer | e
yhm | text | 4E=
nc | text | k=
mm | character(32) | 3E=
EGlF

"t1_pkey" PRIMARY KEY, btree (id)
"t1_yhm_key" UNIQUE CONSTRAINT, btree (yhm)

postgres=# CREATE OR REPLACE FUNCTION f19() RETURNS SETOF public.t_rec AS
postgres-# $S
postgresS# DECLARE

postgresS# —fFH E& e g5 2R [A]

postgresS# v_rec public.t_rec;

postgresS# BEGIN

postgresS# FOR v_rec IN SELECT id,yhm FROM t1 ORDER BY id LOOP
postgresS# RETURN NEXT v_rec;

postgresS# END LOOP;

postgresS# RETURN ;-1 J ] RETURN AJ LU, 0] PAA I B2
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f19();
id | mc
T
1 | TBase
2 | pgxc
3 | pgxz
(3 frid>x)

159



Tencent/ KEHE T & /TBase WK 4H £ 160

postgres=# CREATE OR REPLACE FUNCTION f20(a_int integer) RETURNS SETOF record AS
postgres-# $S
postgresS# DECLARE

postgresS# —-a_int & SUIR [P 7B A, SEILBhZS SR 9]
postgresS# v_rec record;

postgresS# v_sql text;

postgresS# BEGIN

postgresS# IFa_int=2 THEN

postgresS# v_sql:='SELECT id,yhm FROM t1 ORDER BY id ';
postgresS# ELSE

postgresS# v_sql:='SELECT id,yhm,nc FROM t1 ORDER BY id";
postgresS# END IF;

postgresS# FORv_rec IN EXECUTE v_sql LOOP

postgresS# RETURN NEXT v_rec;

postgresS# END LOOP;

postgresS# RETURN ;--%J5 ) RETURN B LI, B a] BAA N B 2
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=# SELECT * FROM f20(2) t(id integer,yhm text);
id| yhm
T
1 | TBase
2 | pgxc
3 | pgxz
(3 17idx)

postgres=# SELECT * FROM f20(3) t(id integer,yhm text,nc text);
id| yhm | nc

4 4
T T

1| TBase | TBase

2| pgxc | pgxc
3 | pgxz | pgxz
(3 frid>x)

postgres=# CREATE OR REPLACE FUNCTION f21(OUT a_id integer,OUT a_yhm TEXT) RETURNS SETOF record AS

postgres-# $S
postgresS# DECLARE

postgresS# - out iR [A]

postgresS# v_rec record;

postgresS# BEGIN

postgresS# FOR v_rec IN SELECT id,yhm FROM t1 LOOP
postgresS# a_id:=v_rec.id;

postgresS# a_yhm:=v_rec.yhm;

postgresS# RETURN NEXT;

odt

A I

255

I

~
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postgresS# END LOOP;

postgresS# RETURN ;-1 J ] RETURN AJ LU, 0 a] PAAS I B2

postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f21();
a_id | a_yhm
______ P
1 | TBase
2 | pgxc
3 | pgxz
(3 17idx)

postgres=# CREATE OR REPLACE FUNCTION f22() RETURNS SETOF refcursor AS

postgres-# $S
postgresS# DECLARE
postgresS# IR [l AR EE

postgresS# v_refl REFCURSOR;
postgresS# v_ref2 REFCURSOR;

postgresS# BEGIN

postgresS# OPEN v_refl FOR SELECT * FROM t;
postgresS# OPEN v_ref2 FOR SELECT * FROM t1;
postgresS# RETURN NEXT v_ref1;

postgresS# RETURN NEXT v_ref2;

postgresS# RETURN ;-1 J5 ] RETURN AJ LU, 0 m] PAA I B2

postgresS# END;

postgresS# $S

postgres-# LANGUAGE PLPGSQL;

CREATE FUNCTION

postgres=#

postgres=# BEGIN;

BEGIN

postgres=# SELECT * FROM f22();

f22

<unnamed portal 13>
<unnamed portal 14>

(2 f7id>R)

postgres=# FETCH ALL FROM "<unnamed portal 13>";

id | mc
R B
1 | TBase

2 | pgxz
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(2 f7id>R)

postgres=# FETCH ALL FROM "<unnamed portal 14>";

id| yhm | nc | mm

4 4 4
T T T

1| TBase | TBase | 202cb962ac59075b964b07152d234b70
2 | pgxc | pgxc | 202cb962ac59075b964b07152d234b70
3 | pgxz | pgxz | 202cb962ac59075b964b07152d234b70

(3 17idx)

postgres=# COMMIT;

COMMIT

postgres=# CREATE OR REPLACE FUNCTION f22(a_ref1 refcursor,a_ref2 refcursor) RETURNS SETOF refcursor AS
postgres-# $S
postgresS# BEGIN

postgresS# --Fi 2 WiE b 44 K

postgresS# OPEN a_refl FOR SELECT * FROM t;
postgresS# OPEN a_ref2 FOR SELECT * FROM t1;
postgresS# RETURN NEXT a_ref1;

postgresS# RETURN NEXT a_ref2;

postgresS# RETURN ;-1 J5 ] RETURN AJ LU, A PAAS I B2

postgresS# END;

postgresS# $S

postgres-# LANGUAGE PLPGSQL;

CREATE FUNCTION

postgres=#

postgres=# BEGIN;

BEGIN

postgres=#

postgres=# SELECT * FROM f22('a’,'b');
f22

(2 f7id>R)

postgres=# FETCH ALL FROM "a";
id | mc
R B

1 | TBase

2 | pgxz
(2 f7id>R)
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postgres=# FETCH ALL FROM "b";

id| yhm | nc | mm

4 4 4
T T T

1| TBase | TBase | 202cb962ac59075b964b07152d234b70
2 | pgxc | pgxc | 202cb962ac59075b964b07152d234b70
3 | pgxz | pgxz | 202cb962ac59075b964b07152d234b70

(3 frid>x)

postgres=# COMMIT;
COMMIT

6.3.2.9, EEIZEHKH

postgres=# CREATE OR REPLACE FUNCTION f23(a_arg anyelement) RETURNS anyelement AS

postgres-# $S

postgresS# BEGIN

postgresS# RETURN a_arg;

postgresS# END;

postgresS# $S

postgres-# LANGUAGE PLPGSQL;

CREATE FUNCTION

postgres=#

postgres=# SELECT * FROM f23('TBase'::text);
f23
TBase

(1 47d%)

postgres=# SELECT * FROM f23(1::integer);
f23

(1 A7)

postgres=# SELECT * FROM f23(ARRAY['TBase','pgxz']);
f23
{TBase,pgxz}
(1 A7TidxR)

postgres=# SELECT * FROM f23(ROW(1,'TBase')::public.t_rec);
id| mc
e
1 | TBase
(1 47d%)
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postgres=# CREATE OR REPLACE FUNCTION f24(a_arg ANYARRAY) RETURNS anyarray AS
postgres-# $S
postgresS# BEGIN
postgresS# RETURN a_arg;
postgresS# END;
postgresS# $S
postgres-# LANGUAGE PLPGSQL;
CREATE FUNCTION
postgres=#
postgres=# SELECT * FROM f24(ARRAY[1,2]::INTEGER[]);
f24
{1,2}
(1 47e%)

postgres=# SELECT f24(ARRAY[t1.*]) FROM t1;
f24

{"(1,TBase,TBase,202cb962ac59075b964b07152d234b70)"}

{"(2,pgxc,pgxc,202cb962ac59075b964b07152d234b70)"}

{"(3,pgxz,pgxz,202ch962ac59075b964b07152d234b70)"}
(3 frid>x)

R E R R IR 2 A, WK BR DT EE LN 2ESH

6.4, TEFEH

;H
I

6.4.1. REMHNTH

TE— N E R 0 BT A2 B A ZIAE R 75 B /N R 3 4T 75 B, PL/pgSQL R AT LA AT R saL
PERA, ATLL2—MRRBIERR . S 452K%). RECORD. CATEAEMIRATHR . KFBRAL. Jikr.

6.4.2. ZEAF FsLH

6.4.2.1, TERMRPFEZE
name [ CONSTANT ] type [ COLLATE collation_name ] [ NOT NULL ] [ { DEFAULT | := | = } expression ];

IR 5E DEFAULT 4], ‘B iRt Nzt 7> Blg iz B | MAIaaE . W% A% DEFAULT 14,
MZAR S WG sQL 25 (.  CONSTANT JETBH I Z B EAEVI Gt 2 JEHRAE, XA S E R 1 FF
SHIANRFFAAE . COLLATE EDifs & H T LM — N7 (W 28 41.3.6 1) o WRHE & 7 NOT
NULL, XJiZZEREANTESSH D BT Fra #7598 NOT NULL A8 & 420 #idg e — 1k
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TEHOME. %F5 (=) AT RARE PL/sQL-aEART =,

6.4.22, EX—MEBTE

postgres=# CREATE OR REPLACE FUNCTION f25() RETURNS VOID AS

postgres-# $$

postgresS# DECLARE

postgresS# - JITAT A B 1) P WY AT AR I B, i AR B DA v Tk, B L a_ Tk
postgresS# v_intinteger :=1;

postgresS# v_text text;

postgresS# BEGIN

postgresS# v_text = 'TBase’;

postgresS# RAISE NOTICE 'v_int = %',v_int;
postgresS# RAISE NOTICE 'v_text = %',v_text;
postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f25();
NOTICE: v_int=1
NOTICE: v_text = TBase

f25

(1 row)

postgres=#

6.4.2.3, FEX CONSTANT &

postgres=# CREATE OR REPLACE FUNCTION f25() RETURNS VOID AS
postgres-# $$
postgresS# DECLARE
postgresS# v_int CONSTANT integer := 1;
postgresS# BEGIN
postgresS# RAISE NOTICE 'v_int = %',v_int;
postgresS# END;
postgresS# SS$
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# select f25();
NOTICE: v_int=1
f25
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(1 row)
CONSTANT ANAEFFIRIRAA
postgres=# CREATE OR REPLACE FUNCTION f25() RETURNS VOID AS

postgres-# $S
postgresS# DECLARE

postgresS# v_int CONSTANT integer := 1;
postgres$# BEGIN

postgresS# RAISE NOTICE 'v_int = %',v_int;
postgresS# v_int = 10;

postgresS# RAISE NOTICE 'v_int = %',v_int;
postgresS# END;

postgres$S# S$

postgres-# LANGUAGE plpgsql;
ERROR: "v_int" is declared CONSTANT

6.4.2.4, EX NOT NULL Tr&

postgres=# CREATE OR REPLACE FUNCTION f25() RETURNS VOID AS
postgres-# $$

postgresS# DECLARE

postgresS# v_int integer NOT NULL :=1;

postgresS# BEGIN

postgresS# RAISE NOTICE 'v_int = %',v_int;
postgresS# SELECT NULL INTO v_int;
postgresS# RAISE NOTICE 'v_int = %',v_int;
postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# SELECT f25();

NOTICE: v_int=1

ERROR: null value cannot be assigned to variable "v_int" declared NOT NULL
CONTEXT: PL/pgSQL function f25() line 6 at SQL statement

postgres=#

5E XN NOT NULL A8 &, NIiZAF 852 NOT NULL £ 3R

6.4.2.5, EMX COLLATE TE

% unicode fEXJ EL /N

postgres=# CREATE OR REPLACE FUNCTION f25() RETURNS VOID AS
postgres-# $$

odt

A I

255

I

~

166



Tencent/ KEHE T 4 /TBase WF K40 2F 167 Ti H: 255 11
postgresS# DECLARE
postgresS# v_txt1 TEXT COLLATE "C" := 'J&;
postgresS# v_txt2 TEXT COLLATE "C" := '3
postgres$# BEGIN

postgresS# IF v_txtl >v_txt2 THEN

postgresS# RAISE NOTICE ' % -> % ',v_txtl,v_txt2;
postgresS# ELSE

postgresS# RAISE NOTICE ' % -> % ',v_txt2,v_txt1;
postgresS# END IF;

postgresS# END;
postgresS# S$
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f25();
NOTICE: = > ™

f25

(1 row)

postgres=# select '/™'::bytea;
bytea
\xe4b8a5
(1 row)

postgres=# select '3F-"::bytea;
bytea
\xe4b8b0
(1 row)

DU HPEE X LR/

postgres=# CREATE OR REPLACE FUNCTION f25() RETURNS VOID AS
postgres-# $S

postgresS# DECLARE

postgresS# v_txtl TEXT COLLATE "zh_CN.utf8" := '/™®';
postgresS# v_txt2 TEXT COLLATE "zh_CN.utf8" :='=£;
postgres$# BEGIN

postgresS# IF v_txtl >v_txt2 THEN

postgresS# RAISE NOTICE ' % -> % ',v_txtl,v_txt2;
postgresS# ELSE

postgresS# RAISE NOTICE ' % -> % ',v_txt2,v_txt1;
postgresS# END IF;

postgresS# END;

167



postgresS# S$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION

postgres=# SELECT f25();
NOTICE: s

f25

(1 row)

6.4.2.6, TERE

postgres=# CREATE OR REPLACE FUNCTION f25() RETURNS VOID AS

postgres-# $$

postgresS# DECLARE

postgresS#
postgresS#
postgresS#
postgresS#
postgresS#
postgresS#
postgresS#
postgresS#
postgresS#
postgresS#

- 5E SN TRAE

v_intl integer = 1,
~fHH =3ET plsql
v_int2 integer := 1;
v_txtl text;

v_float floats;

- I A B

v_relname text = (select relname FROM pg_class LIMIT 1);

v_relpages integer;
v_rec RECORD;

postgresS# BEGIN

postgresS#
postgresS#
postgresS#
postgresS#
postgresS#
LIMIT 1;
postgresS#
postgresS# END;
postgresS# SS$

-1 bR HUAR B
v_txtl = 'TBase’;
v_float = random();

-~ B R A 53 —Fh 5 3(

SELECT relname,relpages INTO v_relname,v_relpages FROM
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pg_class ORDER BY random()

RAISE NOTICE 'v_relname = %, relpages = %',v_relname,v_relpages;

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT * FROM f25();

NOTICE: v_relname = pg_ts_parser, relpages =1

f25
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6.5, FHILEH

6.5.1. H|¥riEA)

6.5.1.1, IF...THEN...END IF

postgres=# CREATE OR REPLACE FUNCTION f26() RETURNS VOID AS
postgres-# $S
postgres$# BEGIN

postgresS# IF random()>0.5 THEN
postgres$# RAISE NOTICE 'BENLECK T 0.5';
postgresS# END IF;

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION

postgres=# select f26();

NOTICE: BEWLECKT 0.5
26

(1 row)

postgres=#

6.5.1.2, IF...THEN...ELSE...END IF

postgres=# CREATE OR REPLACE FUNCTION f26() RETURNS VOID AS
postgres-# $$
postgresS# BEGIN

postgresS# IF random()>0.99 THEN

postgres$# RAISE NOTICE 'BENLECK T 0.99';
postgresS# ELSE

postgres$# RAISE NOTICE 'BENLE/N T 5% T 0.99;
postgresS# END IF;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# select f26();

NOTICE: FENLE) T-5%% T 0.99
f26
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(1 row)

postgres=#

6.5.1.3, IF...THEN...ELSIF...THEN...ELSE...END IF

postgres=# CREATE OR REPLACE FUNCTION f26() RETURNS VOID AS
postgres-# $$
postgresS# DECLARE

postgresS# v_float8 float8 := random();
postgresS# BEGIN

postgresS# IF v_float8>0.99 THEN

postgres$# RAISE NOTICE 'BENLECK T 0.99';
postgresS# ELSIF v_float8>0.5 THEN

postgres$# RAISE NOTICE 'BENLECK T 0.50';
postgresS# ELSIF v_float8>0.25 THEN

postgres$# RAISE NOTICE 'BENLECK T 0.25';
postgresS# ELSE

postgres$# RAISE NOTICE 'BENLE/N T 8% T 0.25;
postgresS# END IF;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f26();

NOTICE: BEHLECKT 0.50
26

(1 row)

6.5.1.4, CASE i&fy]

postgres=# CREATE OR REPLACE FUNCTION f26() RETURNS VOID AS
postgres-# $$
postgresS# DECLARE

postgresS# v_float8 float8 := random();
postgresS# BEGIN

postgresS# CASE

postgresS# WHEN v_float8>0.99 THEN
postgresSt RAISE NOTICE 'BE#LECK T 0.99
postgresS# WHEN v_float8>0.5 THEN

postgresSt RAISE NOTICE 'BE#1% K T 0.50;

postgresS# WHEN v_float8>0.25 THEN

255 T
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postgresSt RAISE NOTICE 'BE#LECK T 0.25
postgresS# ELSE

postgresS# RAISE NOTICE 'BENLE/N T 8% T 0.25
postgresS# END CASE;

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION

postgres=# SELECT 26();

NOTICE: BEHWLECK T 0.50
26

(1 row)
6.5.2. B EH]

6.5.2.1, LOOP f&xf

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS
postgres-# $S
postgresS# DECLARE

postgresS# v_id INTEGER := 1;
postgres$# BEGIN

postgresS# LooP

postgresS# RAISE NOTICE '%',v_id;
postgresS# EXIT WHEN random()>0.8;
postgresS# v id:=v_id +1;
postgresS# END LOOP;

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION

postgres=# SELECT f27();

NOTICE: 1
NOTICE: 2
f27
(1 row)

1§ EXIT I8 B FF

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS
postgres-# $S
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postgresS# DECLARE

postgresS# v_id INTEGER :=1;
postgresS# v_random float8 ;
postgres$# BEGIN

postgresS# LooP

postgresS# RAISE NOTICE '%',v_id;
postgresS# v_id:=v_id +1;
postgresS# v_random :=random();
postgresS# IFv_random > 0.8 THEN
postgresS# RETURN;
postgresS# END IF;

postgresS# END LOOP;

postgresS# END;

postgres$S# S$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# SELECT f27();

NOTICE:

NOTICE:

NOTICE:

NOTICE:

NOTICE:
f27

u A W N -

(1 row)

postgres=#

{# F RETURN iE H ¥ IR [A]

6.5.2.2, WHILE &%

Tencent/ KEHE -6 /TBase WK H 25 172

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS

postgres-# $$
postgresS# DECLARE
postgresS# v_id INTEGER := 1;
postgresS#

postgresS# BEGIN

postgresS# WHILE v_random > 0.8 LOOP
postgresS# RAISE NOTICE '%',v_id;
postgresS# v_id:=v_id +1;
postgresS# v_random = random();
postgresS# END LOOP;

postgresS# END;

postgresS# S$

v_random float8 := random() ;

odt

A I

255

I

~
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postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f27();
NOTICE: 1
f27

(1 row)

6.5.2.3, FOR fE¥f

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS
postgres-# $$
postgresS# BEGIN

postgresS# FORiIN 1..3 LOOP
postgresS# RAISE NOTICE 'i = %',i;
postgresS# END LOOP;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f27();

NOTICE: i=1
NOTICE: i=2
NOTICE: i=3
27

(1 row)

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS
postgres-# $$
postgresS# BEGIN

postgresS# FOR i IN REVERSE 3..1 LOOP
postgresS# RAISE NOTICE 'i = %',i;
postgresS# END LOOP;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f27();

NOTICE: i=3
NOTICE: i=2
NOTICE: i=1
f27
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(1 row)
{81 FH REVERSE i#:7k
postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS

postgres-# $S
postgresS# BEGIN

postgresS# FORIiIN 1..8 BY 2 LOOP
postgresSt RAISE NOTICE 'i = %',i;
postgresS# END LOOP;

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION

postgres=# SELECT f27();

NOTICE: i=1
NOTICE: i=3
NOTICE: i=5
NOTICE: i=7
f27

(1 row)

i H BY B E K

6.5.2.4, FOR fEIrETifER

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS
postgres-# $$

postgresS# DECLARE

postgresS# v_rec RECORD;

postgresS# BEGIN

postgresS# FOR v_rec IN SELECT * FROM public.t LOOP
postgresS# RAISE NOTICE '%',v_rec;

postgresS# END LOOP;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f27();
NOTICE: (1,TBase)
NOTICE: (2,pgxz)

f27
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(1 row)

6.5.2.5. FOREACH fE¥—/ %48

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS
postgres-# $$
postgresS# DECLARE

postgresS# v_random_arr float8[]:=ARRAY[random(),random()];
postgresS# v_random float8;

postgresS# BEGIN

postgresS# FOREACH v_random IN ARRAY v_random_arr LOOP
postgresS# RAISE NOTICE '%',v_random ;

postgresS# END LOOP;

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# SELECT f27();

NOTICE: 0.452758576720953

NOTICE: 0.975814974401146
f27

(1 row)

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS
postgres-# $$
postgresS# DECLARE

255

postgresS# v_random_arr float8[][]:=ARRAY[ARRAY[random(),random()],ARRAY[random(),random()]];

postgresS# v_random float8;

postgresS# BEGIN

postgresS# FOREACH v_random SLICE O IN ARRAY v_random_arr LOOP
postgresS# RAISE NOTICE '%',v_random ;

postgresS# END LOOP;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION

postgres=# SELECT f27();
NOTICE: 0.0588191924616694
NOTICE: 0.368828620761633
NOTICE: 0.813376842066646
NOTICE: 0.415377039927989
f27

I

~
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postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS VOID AS
postgres-# $S
postgresS# DECLARE

postgresS# v_random_arr float8[][]:=ARRAY[ARRAY[random(),random()],ARRAY[random(),random()]];
postgresS# v_random float8([];

postgres$# BEGIN

postgresS# FOREACH v_random SLICE 1 IN ARRAY v_random_arr LOOP

postgresS# RAISE NOTICE '%',v_random ;

postgresS# END LOOP;

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# SELECT f27();

NOTICE: {0.578366641886532,0.78098024148494}

NOTICE: {0.783956411294639,0.450278480071574}
f27

(1 row)

J# L —/™1E SLICE {H, FOREACH I8 E 20 9] i A & s — o 2 1EA%
6.5.3. HEEHEH

6.5.3.1, ST

postgres=# CREATE OR REPLACE FUNCTION f27(a_id INTEGER) RETURNS text AS
postgres-# $S

postgresS# DECLARE

postgresS# v_sql TEXT;

postgresS# v_mc TEXT;

postgres$# BEGIN

postgresS# v_sql := 'SELECT mc FROM t WHERE id='| |a_id::TEXT;
postgresS# EXECUTE v_sql INTO v_mc;

postgresS# RETURN v_mc;

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

I

~
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postgres=# SELECT f27(1);
f27

ENASPATHOE I sql 1), 85 ] EXECUTE v 3047

6.5.3.2, PIT—NERELERHITS

postgres=# CREATE OR REPLACE FUNCTION f27() RETURNS void AS
postgres-# $$
postgresS# BEGIN
postgresS# perform f27(1);
postgresS# END;
postgresS# S$
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f27();
f27

(1 row)

postgres=#

6.5.3.3. FKEHITER

postgres=# DROP FUNCTION f27(INTEGER);

DROP FUNCTION

postgres=# CREATE OR REPLACE FUNCTION f27(a_id INTEGER) RETURNS VOID AS
postgres-# $$

postgresS# DECLARE

postgresS# v_mc TEXT;

postgresS# BEGIN

postgresS# SELECT mc INTO v_mc FROM t WHERE id=a_id;

postgresS# IF FOUND THEN

postgresS# RAISE NOTICE '& ] 2t 3%, {H A% v_mc;
postgresS# ELSE

postgresS# RAISE NOTICE '& AN FIid %' ;

postgresS# END IF;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
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postgres=# SELECT f27(1);
NOTICE: i Eic%, {H N TBase
f27

(1 row)

postgres=# SELECT f27(3);
NOTICE: E Az
f27

6.5.3.4, FKENSNO{TH

postgres=# CREATE OR REPLACE FUNCTION f27(a_id INTEGER) RETURNS VOID AS
postgres-# $$

postgresS# DECLARE

postgresS# v_mc TEXT;

postgresS# v_row_count BIGINT;

postgresS# BEGIN

postgresS# SELECT mc INTO v_mc FROM t WHERE id=a_id;
postgresS# GET DIAGNOSTICS v_row_count = ROW_COUNT;
postgresSt RAISE NOTICE "Zr ) 2 ¥ i3 5N % ',v_row_count;
postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# SELECT f27(1);
NOTICE: I EIFIEFECHN 1
f27

(1 row)

postgres=# SELECT f27(3);

NOTICE: # ) ZIAidkECH 0
27

178



Tencent/ KT & /TBase Hf K4 25 179 71 3L

6.5.4. fFIREE R

6.5.4.1, HIR{FKRLIE

postgres=# CREATE TABLE t_exception (id integer not null,nc text);

CREATE TABLE

postgres=# create unique index t_exception_id_uidx on t_exception using btree(id);
CREATE INDEX

postgres=# CREATE OR REPLACE FUNCTION f27(a_id integer,a_nc text) RETURNS TEXT AS
postgres-# $$

postgresS# BEGIN

postgresS# INSERT INTO t_exception VALUES(a_id,a_nc);
postgresS# RETURN ";
postgresS# EXCEPTION WHEN OTHERS THEN

postgresSt RETURN "B AT 44
postgresS# END;
postgresS# S$
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f27(1,'TBase');

f27

(1 row)

postgres=# SELECT f27(1,'TBase');
27

PAT B

(1 row)

6.5.4.2, FERIREXER

postgres=# CREATE OR REPLACE FUNCTION f27(a_id integer,a_nc text) RETURNS TEXT AS
postgres-# $$
postgresS# DECLARE

postgresS# v_sqlstate text;

postgresS# v_context text;

postgresS# v_message_text text;

postgresS# BEGIN

postgresS# INSERT INTO t_exception VALUES(a_id,a_nc);

postgresS# RETURN ";

postgresS# EXCEPTION WHEN OTHERS THEN

postgresS# GET STACKED DIAGNOSTICS v_sqlstate = RETURNED_SQLSTATE,

255 T
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postgresS# v_message_text = MESSAGE_TEXT,

postgresS# v_context = PG_EXCEPTION_CONTEXT;

postgresSt RAISE NOTICE '#5i% 18 : %',v_sqlstate;

postgresSt RAISE NOTICE '"HHE{E B : %',v_message_text;

postgresS# RAISE NOTICE 'K A4 5 iEH) : %', v_context;

postgresSt RETURN "5 2T :'||v_sqlstate || "\n H 55 E :'||v_message_text|| 'K FHiEA) :
'| |v_context;

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION

postgres=# SELECT f27(1,'TBase');

NOTICE: #HiRfUAY : 23505

NOTICE: Hi4515 5 :node:16385, error duplicate key value violates unique constraint "t_exception_id_uidx"
NOTICE: RAFH1EHE] :SQL statement "INSERT INTO t_exception VALUES(a_id,a_nc)"

PL/pgSQL function f27(integer,text) line 7 at SQL statement

f27

&R AR S : 23505\n 45 {5 B @ node:16385, error duplicate key value violates unique constraint
"t_exception_id_uidx" K47 1EA) 1 SQL statement "INSERT INTO t_exception VALUES(a_id,a_nc)"+

PL/pgSQL function f27(integer,text) line 7 at SQL statement
(1 row)

6.6, & ARERH

6.7.1. INSERT Z{4:filt /% 28 BRI #

PREC T e S BUHE t_trigger.nc ([HE S

postgres=# CREATE TABLE t_trigger
postgres-# (

postgres(# id integer NOT NULL,
postgres(# nc text NOT NULL
postgres(# );

CREATE TABLE

postgres=# CREATE OR REPLACE FUNCTION t_trigger_insert_trigger_func() RETURNS trigger AS
postgres-# $$
postgresS# BEGIN

postgresS# IF NEW.nc =" THEN

postgresS# NEW.nc = 'TBase_' | | random()::text;
postgresS# END IF;

postgresS# RETURN NEW;
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postgresS# END;
postgresS# S$
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# CREATE TRIGGER t_trigger_insert_trigger BEFORE INSERT ON t_trigger FOR EACH ROW EXECUTE
PROCEDURE t_trigger_insert_trigger_func();
CREATE TRIGGER
postgres=# INSERT INTO t_trigger values(1,");

INSERT 0 1
postgres=# SELECT * FROM t_trigger ;
id | nc

1| TBase_0.426093454472721
(1 row)

VE =¥ F BEFORE, A GEf# F AFTER, 75 ) 55 2 %%

6.7.2. UPDATE {4}l /% 2% BRI %

ANHEVFHE BT t_trigger.nc T-BX{E A TBase

postgres=# CREATE OR REPLACE FUNCTION t_trigger_update_trigger_func() RETURNS trigger AS
postgres-# $$
postgresS# BEGIN

postgresSt - AUHEVF t_trigger.nc fH N TBase
postgresS# IF NEW.nc = 'TBase' THEN
postgresS# NEW.nc = OLD.nc;
postgresS# END IF;

postgresS# RETURN NEW;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# CREATE TRIGGER t_trigger_update_trigger BEFORE UPDATE ON t_trigger FOR EACH ROW EXECUTE
PROCEDURE t_trigger_update_trigger_func();

CREATE TRIGGER

postgres=# UPDATE t_trigger SET nc='TBase' WHERE id=1;

UPDATE 1
postgres=# SELECT * FROM t_trigger ;
id | nc

4+
T

1 | TBase_0.426093454472721
(1 row)

postgres=#
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6.7.3. DELETE ZE{fil % #% R4
PRI TBase 1c.3% A~ BE M BR
postgres=# CREATE OR REPLACE FUNCTION t_trigger_delete_trigger_func() RETURNS trigger AS

postgres-# $$
postgresS# BEGIN

postgresSt - ANHEVF t_trigger.nc fH N TBase
postgresS# IF OLD.nc = 'TBase' THEN

postgresS# RETURN NULL;

postgresS# --RAISE EXCEPTION 'TBase /N AE i MM F&;
postgresS# END IF;

postgresS# RETURN OLD;

postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# CREATE TRIGGER t_trigger_delete_trigger BEFORE DELETE ON t_trigger FOR EACH ROW EXECUTE
PROCEDURE t_trigger_delete_trigger_func();

CREATE TRIGGER

postgres=# INSERT INTO t_trigger VALUES(2,'TBase');

INSERT 0 1

postgres=# SELECT * t_trigg

postgres=# SELECT * FROM t_trigger ;
id | nc

+
T

1 | TBase_0.426093454472721
2 | TBase
(2 rows)
postgres=# DELETE FROM t_trigger WHERE id=2;
DELETE O
postgres=# SELECT * FROM t_trigger ;
id | nc

1 | TBase_0.426093454472721

2 | TBase
(2 rows)

6.7.4. fHIBRAL K 5%

postgres=# drop TRIGGER t_trigger_insert_trigger on t_trigger;
DROP TRIGGER
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6.7.5. EZHIflRMFREEH

B 22 [ fish e # oA KA P DL SCAS

http://www.postgres.cn/docs/10/plpgsal-trigger.html

6.7, HERREWEH

6.7.1. RAISE NOTICE

postgres=# CREATE OR REPLACE FUNCTION f28() RETURNS VOID AS
postgres-# $S
postgresS# DECLARE
postgresS# v_int INTEGER := 1;
postgres$# BEGIN
postgresS# RAISE NOTICE 'v_int =%, BEHL%L = %',v_int,random();
postgresS# END;
postgresS# S$
postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
postgres=# SELECT f28();
NOTICE: v_int=1, FANLEL =0.236714988015592
28

(1 row)

i | raise notice [ Zum%r H— /N B, 1A "I HE S 2 H & A (75 Z % H SR PRAFZ0))
6.7.2. RAISE EXCEPTION

postgres=# CREATE OR REPLACE FUNCTION f28() RETURNS VOID AS
postgres-# $S
postgresS# DECLARE

postgresS# v_int INTEGER := 1;

postgres$# BEGIN

postgresS# RAISE EXCEPTION '#25 EXCEPTION ';

postgresSt - N ER)A 2 FHAT

postgresSt RAISE NOTICE 'v_int =%, BEHLEL = %',v_int,random();

postgresS# END;

postgresS# S$

postgres-# LANGUAGE plpgsql;
CREATE FUNCTION
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postgres=# SELECT f28();
ERROR: F£/¥ EXCEPTION

A1 SLE 55 AR AT IX A B B T 5 2% 23 v 1k (abort)
6.7.3. RAISE EXCEPTION H £ X ERRCODE

postgres=# CREATE OR REPLACE FUNCTION f28() RETURNS VOID AS
postgres-# $$

postgresS# DECLARE

postgresS# v_int INTEGER := 1;

postgresS# BEGIN

postgresS# RAISE EXCEPTION ' F£/3 EXCEPTION ' USING ERRCODE = '23505';
postgresS# END;

postgresS# SS$

postgres-# LANGUAGE plpgsql;

CREATE FUNCTION

postgres=# SELECT f28();

ERROR:  F£/5 EXCEPTION

HEH 210 31X ™ ERRCODE

2017-10-03 18:40:16.710 CST,"pgxz","postgres",15072,"[local]",59d33b65.3ae0,225,"idle",2017-10-03 15:25:25

CST,4/367159,0,L0G,00000,"statement: SELECT f28();",,,,,.,,,"psal"
2017-10-03 18:40:16.710 CST,"pgxz","postgres",15072,"[local]",59d33b65.3a€0,226,"SELECT",2017-10-03
15:25:25 CST,4/367159,0,ERROR,23505," #£/3 EXCEPTION ",,,,,,,,,"psql"

6.8\ pg/pgsql ER¥ LK

6.8.1. HLERER owner HIERE

CREATE OR REPLACE FUNCTION public.alter_owner(a_schema_name varchar,a_role_name varchar) RETURNS
TEXT AS
$S
DECLARE
-- a_schema_name:$& & F ML, AN A2 X 508 22 1) T B 3%
--a_role_name: EHTH#H
v_rec RECORD;
v_sql TEXT;
BEGIN
IF  a_schema_name !="THEN--ZI 451X, K& EEAF
PERFORM 1 FROM pg_namespace WHERE nspname = a_schema_name;
IF NOT FOUND THEN
RETURN '$57E I3 ' || a_schema_name || ' AFATE!;
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END IF;
END IF;
PERFORM 1 FROM pg_roles WHERE rolname = a_role_name ;
IF NOT FOUND THEN--f 5 F /7 22 5 A7 1E
RETURN '#8E2HIH ™ ' || a_role_name || ' INAELE!,

END IF;
IF a_schema_name !=" THEN -faE TR
v_sql:='SELECT schemaname,tablename FROM pg_tables WHERE schemaname="" || a_sche || "";
ELSE
v_sql:='SELECT schemaname, tablename FROM pg_tables WHERE schemaname!="pg_catalog" AND schemaname!="information_schema" *;
END IF;
FOR v_rec IN EXECUTE v_sqgl LOOP
EXECUTE  'ALTER  TABLE  "'||v_rec.schemaname]||"™."'||v_rec.tablename||" OWNER TO
'| |a_role_name;
END LOOP;
RETURN 'ok';
END;

$S
LANGUAGE PLPGSQL;

COMMENT ON FUNCTION public.alter_owner(a_schema_name varchar,a_role_name varchar) IS '#it & % &

RITAH,

CREATE OR REPLACE FUNCTION public.alter_owner(a_role_name varchar) RETURNS TEXT AS
$S
BEGIN
RETURN public.alter_owner(",a_role_name);
END;
$S
LANGUAGE PLPGSQL;

COMMENT ON FUNCTION public.alter_owner(a_role_name varchar) IS'f{it & W& FhEHE 2,

6.8.2. HtE W ERIVINE N L

create or replace function MLS_TRANSPARENT_CRYPT_ALGORITHM_BIND_ALL_TABLE(a_schema text,a_algo_id
int) returns text as
$S
declare
v_rec record;
v_algorithm_name text;
V_raise_notice text;
v_sqlstate text;
v_context text;
v_message_text text;
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begin
perform 1 from pg_namespace where nspname=a_schema ;
if not found then
return B2 | |a_schema| |' 1N ELE";
end if;

- S A R I Sk
select algorithm_name INTO v_algorithm_name from pg_transparent_crypt_policy_algorithm where
algorithm_id=a_algo_id;
if not found then
return "5 5% id['| |a_algo_id::text| |'1AAELE;
else
raise notice "f/R{H F ) 20 5% N--%',v_algorithm_name;
end if;

for v_rec in select pg_tables.schemaname,pg_tables.tablename,pg_transparent_crypt_policy_map.tblname
from pg_tables left outer join pg_transparent_crypt_policy_map on
pg_tables.schemaname=pg_transparent_crypt_policy_map.nspname and
pg_tables.tablename=pg_transparent_crypt_policy_map.tblname where pg_tables.schemaname=a_schema and
pg_transparent_crypt_policy_map.tblname is null loop
begin
PERFORM
MLS_TRANSPARENT_CRYPT_ALGORITHM_BIND_TABLE(v_rec.schemaname,v_rec.tablename, a_algo_id);
EXCEPTION WHEN OTHERS THEN
GET STACKED DIAGNOSTICS v_sqglstate = RETURNED_SQLSTATE,
v_message_text = MESSAGE_TEXT,
v_context = PG_EXCEPTION_CONTEXT;
RAISE NOTICE 'Hi 4515 B : %',v_message_text;
end;
end loop;
return 'FiC B RN 58 AL
end;
$S
language plpgsql;

6.8.3. oracle to_date EREIHISEE

Oracle 1] to_date FREL ] DURSHA AL EERI4E-H -H W70 4>, TBase AReibH F-H-H

TBase 1] LA H to_timestamp PR E, WM R H 24 K2 HE M oracle to_date PR %I H 2 K54H
FIWF 538, AEFRATATBLH E X — to_date bR HAF I F] — AR 56 U5 1 ] schema 1, BRI N AN
to_timestamp, IXFERLAT LAAeA 5K 1) oracle M 1, W R s

postgres=# create schema oracle ;
CREATE SCHEMA
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postgres=# CREATE OR REPLACE FUNCTION oracle.to_date(a_date text,a_style text ) RETURNS timestamp with
time zone AS
postgres-# $S
postgres$# BEGIN
postgresS# RETURN to_timestamp(a_date,a_style);
postgresS# END;
postgresS# S$
postgres-# LANGUAGE PLPGSQL;

CREATE FUNCTION

postgres=# set search_path = oracle ,"Suser", public,pg_catalog;;

SET

postgres=# select to_date('2028-01-01 13:14:20','yyyy-MM-dd HH24:MI');

to_date

2028-01-01 13:14:00+08
(1 row)

7. I8 fEE LK gethAk
71, KO HEETE

7.1.1. BCE TBase HE

TBase 1217 S #lc & A4 Postgresql.conf 5 i H EFC B S50 T Frs

#H B E

#H P U HEM SRR 2 Mo R Ie RS 2R TH S, B stderr. csvlog

#UN R csvlog # CUFETE log_destination H1, HETIL LI E S RE"  (cSv) k& gdmt, XFEn] LUR 7 8
i H BN B

log_destination = 'csvlog'

#5 R 7 U5 ia) H EUSCER 2=

logging_collector = on

#HEAFE S, nTPURAXT BRI (AHXS T data H %) B4R K AE
log_directory = 'pg_log'

#UCE H SRR
log_file_mode = 0600

#HEIR L% & R A log_rotation_age IX/MEA FUR
log_truncate_on_rotation ='on'
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#120 7B Y1 — Ik
log_rotation_age =120

#64MB P — Ik
log_rotation_size = 64MB

#ETE AT AT SR K, HT7E 7B pg_stat_activity.query H1 7R
track_activity_query_size = 4096

HICE sql AT L 2 /D 2P0 HON, IR AR BAC R (B 9-1 AR R, o IFdsRPT A i A

log_min_duration_statement = 1000

#2103 checkpoint
log_checkpoints = on

#E LI

log_connections = on

#E 5 iL W TR

log_disconnections = on

#1510 3% autovacuum AT H &

log_autovacuum_min_duration =0

#HETICK A BRI PATI R, (EDY on PR BMUC ST A T8 A I PAT I 1H), 31X A SRAE A

log_duration = off

#stderr L B H G DRI

log_line_prefix = '%h'

#PEHTBLL KA IR A0, A RUE R none (off)s ddl. mod A1 all (FTfFiEA))

#U1%E log_min_duration_statement {4 0 B, | log_statement 14 {E FI R A —FF

#U1 % log_min_duration_statement {H KT 0, JFH. log_statement A ddl I ddl i& &) iR, NP
log

#dml BN Al Nkl

log_statement = 'none’

#CE AE R S5 a8 H S B NI TR] R I X
log_timezone = 'PRC'

log_filename = 'postgresql-%A-%H.log'

#1510 3% autovacuum AT H &

log_autovacuum_min_duration =0

SR 02 R 0
#HAH A debug5,debug4,debug3,debug2,debugl,log,notice,warning,error
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client_min_messages = notice

#Z I TR L8 B O 5 N B IR SS s
#H{EH debug5,debugd,debug3,debug2,debugl,log,notice,warning,error

log_min_messages = warning

#E R SRR TS OL saL A PHC AR5 4 H &
#ERINELE ERROR, BRI/ R R . HEHE . Buirhi iR BRI AT R IE AR e RAE H &

log_min_error_statement = error

7.1.2. TBase HEMK R JLH

PAT =B IIE A A1 H &

2017-10-11  16:23:55.178  CST,"pgxz","postgres",11499,"127.0.0.1:2329",59ddd50c.2ceb,1,"idle",2017-10-11
16:23:40 CST,3/26053,0,L0G,00000,"statement: select * from pg_class limit 1;",,,,,,,,,"psql"

PAT S [E] | 2017-10-11 16:23:55.178

H 4 | pgxz

O P | postgres

HHE id | 11499

i id | 127.0.0.1:2329

2% 1D | 59ddd50c.2ceb

BAEERAT S | @

IR | idle

B S ] | 2017-10-11 16:23:40

R FH S ID| 3/26053

WiEFHS% 1D, | 0

Ll | LOG

SQLSTATE fXHE | 00000

PATE R | statement: select * from pg_class limit 1;
TR |

PR |

SEERI N AW |

B AL E BT AT I

R T |

SEESRPHE P &R (R A B8 log_min_error_statement Jii H) |
B AL E BT AT |

{E PostgresQL YAACAGH A RN E (WIER log_error_verbosity #7 ¥ B N verbose)
M. 44 | psql

R H SR
2017-10-11  16:24:10.233  CST,"pgxz","postgres",11499,"127.0.0.1:2329",59ddd50c.2ceb, 2, "idle",2017-10-11
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16:23:40 CST,3/26054,0,L0G,00000,"statement: select * from pgxc_nodes limit 1;",,,,,,,,,"psql"
2017-10-11 16:24:10.233 CST,"pgxz","postgres",11499,"127.0.0.1:2329",59ddd50c.2ceb,3,"SELECT",2017-10-11
16:23:40 CST,3/26054,0,ERROR,42P01,"relation ""pgxc_nodes"" does not exist",,,,,,.,,"psql"

] TBase BUATAHNRIEM L= AP & HE, —RRHITIER), — KI5 A E
7.1.3. Xt HE#HIT T

7.1.31, gIZBER

CREATE table thase_log

(
log_time timestamp without time zone,
user_name text,
database_name text,
process_id integer,
connection_from text,
session_id text,
session_line_num bigint,
command_tag text,
session_start_time timestamp without time zone,
virtual_transaction_id text,
transaction_id bigint,
error_severity text,
sql_state_code text,
message text,
detail text,
hint text,
internal_query text,
internal_query_pos integer,
context text,
query text,
query_pos integer,
location text,
application_name text

71.3.2, SABEHE

TBase H & CAFERINFEAE “ Kt H 3% /pg_log” ANl

postgres=# COPY tbase_log FROM '/data/pgxz/data/pgxz/dn001/pg_log/postgresqgl-Tuesday-16.csv' WITH csv;
COPY 10790
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7.1.3.3\ GitBEHE

1% 18 session JE4Z S AR AR [ HE P

postgres=# select * from tbase_log order by process_id,log_time;

AR

SELECT * FROM TBase_log WHERE error_severity='"ERROR' limit 1;

-4t session #AEH ST

postgres=# select  count(1l),process_id,user_name,database_name from tbase_log group by

process_id,user_name,database_name order by count(1) desc limit 10;
count | process_id | user_name | database_name

2770 | 48067 | pgxz | postgres
10 | 22143 | pgxz | postgres
10 | 28778 | pgxz | postgres
9 | 28367 | pgxz | postgres
9 | 44280 | pgxz | postgres
8 | 32442 | pgxz | postgres
7 | 17911 | pgxz | postgres
7 | 21865 | pgxz | postgres
7 | 26159 | pgxz | postgres
7 | 45471 | pgxz | postgres
(10 rows)
M e gt

postgres=# select count(1),user_name from tbase_log group by user_name order by count(1) desc limit 10;

count | user_name

....... S R
10790 | pgxz
B4 g I B

postgres=# select count(1),database_name from tbase_log group by database_name order by count(1) desc
limit 10;
count | database_name

4+
T

10790 | postgres
(1 row)

~HR(E Bt
postgres=# select count(1),user_name,database_name from tbase_log where error_severity="ERROR' group by
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user_name,database_name order by count(1) desc limit 10;

count | user_name | database_name

4 4
T T

1390 | pgxz | postgres
(1 row)

7.1.4. BB RKEEH sql 1EH]

#HH P D71 H S

log_destination = 'csvlog'

IRV IR ISR E S

logging_collector = on

HICE sql AT L 2 /D 2P0 HON, IR AR BAC R (B 9-1 IAER], o IFdsRPT A i A
# h e E ARz TR 1 A iE A

log_min_duration_statement = 1000

#ERAA L AR H &

log_statement = 'none’

WSe B 2 i H S0 AR B

2017-10-15 10:25:54.106
CST,"postgres","postgres",43799,"127.0.0.1:17899",59e2c65b.ab17,4,"SELECT",2017-10-15 10:22:19
CST,2/0,0,L0G,00000,"duration: 1338.366 ms statement: select * from t where id=20000 or

id=2000000;",,,,,,,,,"psql"
RGBT ER) S iz 4T i A
7.2, EGHEEESHR

EERE AR dn 5, BRI ERDN,  WERK/IMEZE BT DA A7 28 B R

[pexz@VM_0_29 centos pgxz]$ psql -p 15432 -h 172.16.0.47
psql (PostgreSQL 10 (TBase 2.01))
Type "help" for help.

postgres=# select pg_size_pretty(pg_table_size('TBase_1'));
pg_size_pretty
2408 kB

(1 row)

postgres=# select pg_size_pretty(pg_table_size('TBase_2'));
pg_size_pretty
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postgres=# \q

[pexz@VM_0_29 centos pgxz]$ psql -p 5431 -h 172.16.0.47
psql (PostgreSQL 10 (TBase 2.01))

Type "help" for help.

postgres=# select pg_size_pretty(pg_table_size('TBase_1'));
pg_size_pretty

2408 kB
(1 row)

postgres=# select pg_size_pretty(pg_table_size('TBase_2'));
pg_size_pretty

R “TBase_2” A ZE N —2F, FEAR T DA EAFAE B UR . B ERIMNEE S a4 hY 7.5.3.
7.3, WATL{LBIBIFERY Sql iEF)
7.3.1. 7E cn AT explain 47

7.3.1.1, explain EA 5%

postgres=# explain (verbose) select * from tbase_1 where id=1;
QUERY PLAN

Data Node Scanon"__REMOTE_FQS_QUERY__" (cost=0.00..0.00 rows=0 width=0)
Output: TBase_1.id
Node/s: dn001
Remote query: SELECT id FROM public.tbase_1 WHERE (id = 1)
(4 rows)

postgres=#

7.3.1.2, &F join RE AN key

JEATRE )5 7 AT BEORIEAT join, 8D en 5 dn B¥fLE
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Iy A join N HEPAT
postgres=# explain (verbose) select TBase_1.* from tbase_1,TBase_2 where TBase_1.id=TBase_2.id;
QUERY PLAN

Data Node Scanon"__REMOTE_FQS_QUERY__" (cost=0.00..0.00 rows=0 width=0)
Output: TBase_1.id
Node/s: dn001, dn002
Remote query: SELECT TBase_1.id FROM public.tbase_1, public.tbase_2 WHERE (TBase_1.id = TBase_2.id)
(4 rows)

AN HER TR A IR Y

postgres=# explain (verbose) select count(1) from tbase_1,TBase_2 where TBase_1.id=TBase_2.TBase_1_id;
QUERY PLAN

Aggregate (cost=0.29..0.30 rows=1 width=0)
Output: count(1)
-> HashJoin (cost=0.12..0.26 rows=10 width=0)
Hash Cond: (TBase_1.id = TBase_2.TBase_1_id)
-> Data Node Scan on TBase_1" REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=1000 width=4)
Output: TBase_1.id
Node/s: dn001, dn002
Remote query: SELECT id FROM ONLY public.tbase_1 WHERE true
-> Hash (cost=0.00..0.00 rows=1000 width=4)
Output: TBase_2.TBase_1_id
-> Data Node Scan on TBase_2 "_REMOTE_TABLE_QUERY__1" (cost=0.00..0.00 rows=1000

width=4)

Output: TBase_2.TBase_1_id

Node/s: dn001, dn002

Remote query: SELECT TBase_1_id FROM ONLY public.tbase_2 WHERE true
(14 rows)

7.3.1.3. 9% key join t£gEXTHE

postgres=# explain (verbose,analyze) select count(1) from tbase_1,TBase_2 where
TBase_1.id=TBase_2.TBase_1_id;
QUERY PLAN

Aggregate (cost=0.29..0.30 rows=1 width=0) (actual time=865.504..865.505 rows=1 loops=1)
Output: count(1)
-> Hash Join (cost=0.12..0.26 rows=10 width=0) (actual time=187.381..840.453 rows=110000 loops=1)
Hash Cond: (TBase_1.id = TBase_2.TBase_1_id)
-> Data Node Scan on TBase_1"_REMOTE_TABLE_QUERY_" (cost=0.00..0.00 rows=1000 width=4)
(actual time=4.431..167.092 rows=110000 loops=1)

Output: TBase_1.id
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Node/s: dn001, dn002
Remote query: SELECT id FROM ONLY public.tbase_1 WHERE true
-> Hash (cost=0.00..0.00 rows=1000 width=4) (actual time=182.889..182.889 rows=100000
loops=1)
Output: TBase_2.TBase_1_id
Buckets: 1024 Batches: 2 (originally 1) Memory Usage: 4097kB
-> Data Node Scan on TBase_2 "_REMOTE_TABLE_QUERY__1" (cost=0.00..0.00 rows=1000
width=4) (actual time=4.613..143.318 rows=100000 loops=1)
Output: TBase_2.TBase_1_id
Node/s: dn001, dn002
Remote query: SELECT TBase_1_id FROM ONLY public.tbase_2 WHERE true
Total runtime: 867.253 ms
(16 rows)

postgres=# explain (verbose,analyze) select count(1) from tbase_1,TBase_2 where TBase_1.id=TBase_2.id;

QUERY PLAN

Aggregate (cost=2.50..2.51 rows=1 width=0) (actual time=66.331..66.331 rows=1 loops=1)
Output: count((count(1)))
->  Data Node Scan on "__REMOTE_GROUP_QUERY__ "  (cost=0.00..0.00 rows=1000 width=0) (actual
time=66.307..66.309 rows=2 loops=1)
Output: (count(1))
Node/s: dn001, dn002
Remote query: SELECT count(1) FROM ((SELECT TBase_1.id FROM ONLY public.tbase_1 WHERE true)
I(a_1) JOIN (SELECT TBase_2.id FROM ONLY public.tbase_2 WHERE true) r(a_1) ON (true)) WH
ERE (l.a_l=ra_1)
Total runtime: 66.400 ms
(7 rows)

7.3.2. 7E dn AT explain 3#7

7.3.21, EEHROLENESI

AFEZR T AW
postgres=# explain select count(1) from tbase_1 where id=100;
QUERY PLAN

Aggregate (cost=985.28..985.29 rows=1 width=0)
-> Seq ScanonTBase_1 (cost=0.00..985.28 rows=1 width=0)
Filter: (id = 100)
(3 rows)
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Time: 0.758 ms
postgres=# select count(1) from tbase_1 where id=100;

count

Time: 5.895 ms

RG] E L

[pgxz@VM_0_29 centos pgxz]$S psql -p 15001
psql (PostgreSQL 10 (TBase 2.01))

Type "help" for help.

postgres=# create index TBase_1_id_idx on TBase_1 using btree(id);
CREATE INDEX

postgres=# analyze TBase_1;

ANALYZE

postgres=# \q

[pexz@VM_0_29 centos pgxz]$ psql -h 172.16.0.47 -p 5431

psql (PostgreSQL 10 (TBase 2.01))

Type "help" for help.

postgres=# explain select count(1) from tbase_1 where id=100;
QUERY PLAN

Aggregate (cost=8.44..8.45 rows=1 width=0)

-> Index Only Scan using TBase_1_id_idx on TBase_1 (cost=0.29..8.43 rows=4 width=0)

Index Cond: (id = 100)
(3 rows)

postgres=# \timing
Timing is on.
postgres=# select count(1) from tbase_1 where id=100;

count

Time: 0.758 ms

7.3.2.2, HEZIMHRNEGHRIZRE—H

[pgxz@VM_0_29 centos pgxz]$ psql -h 172.16.0.47 -p 5431
psql (PostgreSQL 10 (TBase 2.01))

It

)

255

I

~
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Type "help" for help.

postgres=# explain select count(1) from tbase_1 where id=100;
QUERY PLAN

Aggregate (cost=8.44..8.45 rows=1 width=0)
-> Index Only Scan using TBase_1_id_idx on TBase_1 (cost=0.29..8.43 rows=4 width=0)
Index Cond: (id = 100)
(3 rows)

postgres=# \q

[pexz@VM_0_29 centos pgxz]$ psql -h 172.16.0.47 -p 5432
psql (PostgreSQL 10 (TBase 2.01))

Type "help" for help.

postgres=# explain select count(1) from tbase_1 where id=100;
QUERY PLAN

Aggregate (cost=8.31..8.32 rows=1 width=0)
-> Bitmap Heap Scan on TBase_1 (cost=4.30..8.31 rows=1 width=0)
Recheck Cond: (id = 100)
->  Bitmap Index Scan on TBase_1_id_idx (cost=0.00..4.30 rows=1 width=0)
Index Cond: (id = 100)
(5 rows)

postgres=#

IR W THRIA 2 1. XRFAT analyze (autovacuum HLHITETL 100% 535D 5 2 Bl e & 5 A7 AL R
LU NN

[pexz@VM_0_29 centos pgxz]$ psql -h 172.16.0.47 -p 5432
psql (PostgreSQL 10 (TBase 2.01))
Type "help" for help.

postgres=# analyze TBase_1;

ANALYZE

postgres=# explain select count(1) from tbase_1 where id=100;
QUERY PLAN

Aggregate (cost=8.31..8.32 rows=1 width=0)
-> Index Only Scan using TBase_1_id_idx on TBase_1 (cost=0.29..8.31 rows=1 width=0)
Index Cond: (id = 100)
(3 rows)

postgres=# select pg_size_pretty(pg_table_size('TBase_1'));
pg_size_pretty
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2408 kB
(1 row)

WERA TRERTTE, DBA 1] DARC B 7L RG2S NI 04T 42 & analyze 1 vacuum. B 5 {H I IpETE S %18 4 SCRY
7.5.3

8. TBase-flH 1 1¥ H

8.1, AHER, RMIMMER

8.1.1. A BN 1 AL

postgres=# SELECT e.extname AS "Name", e.extversion AS "Version", n.nspname AS "Schema", c.description AS

"Description" FROM pg_catalog.pg_extension e LEFT JOIN pg_catalog.pg_namespace n ON n.oid

e.extnamespace LEFT JOIN pg_catalog.pg_description ¢ ON c.objoid = e.oid AND c.classoid =
'pg_catalog.pg_extension'::pg_catalog.regclass ORDER BY 1;
Name | Version |  Schema | Description

pageinspect | 1.1 | public | inspect the contents of database pages at a low level

pg_errcode_stat | 1.1 | public | track error code of all processes

pg_stat_statements | 1.1 | public | track execution statistics of all SQL statements executed

plpgsal | 1.0 | pg_catalog | PL/pgSQL procedural language

shard_statistic | 1.0 | public | tools for get shard statistic

(5 rows)

8.1.2. NIt

postgres=# create extension "uuid-ossp" with schema tbase;
CREATE EXTENSION

I HE A wuid-ossp" 6] @ B A X, tbase T

8.1.3. MR

postgres=# drop extension "uuid-ossp" ;
DROP EXTENSION
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8.2, & uuid-ossp {FH

8.2.1. uuid-ossp TIEES4E NS N T4k

uuid-ossp BEHLSL AL s B HT LA PR ESVE < — PRI I ME—FR IRAF (UUIDD o aB3R At A JEEE KRR UUID
WRENRA 2B AL ThRe s BT T EAUF S, o BLYERELL 7 51 B4

2B FE TR N uuid-ossp A

postgres=# create extension "uuid-ossp" with schema tbase;
CREATE EXTENSION

8.2.2. uuid =R
8.2.2.1, uuid_nil()

XFE—"nil" UUID &

postgres=# select uuid_nil();
uuid_nil

00000000-0000-0000-0000-000000000000
(1 row)

8.2.2.2, uuid_ns_dns()

A UUID F85E DNS 44525 ] ) &

postgres=# select uuid_ns_dns();
uuid_ns_dns

6ba7b810-9dad-11d1-80b4-00c04fd430c8

(1 row)

8.2.2.3, uuid_ns_url()

A UUID 385 URL 4525 a) ) &

postgres=# select uuid_ns_url();

uuid_ns_url

6ba7b811-9dad-11d1-80b4-00c04fd430c8
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(1 row)

8.2.2.4, uuid_ns_oid()

N UUID $85E 1SO XTHRFRIRAF (0ID) 4725 (A f)H &

postgres=# select uuid_ns_oid();
uuid_ns_oid

6ba7b812-9dad-11d1-80b4-00c04fd430c8

(1 row)

8.2.2.5, uuid_ns_x500()

A UUID F87%E X.500 AJiRJ44 (DN) 4755 [0 ) &

postgres=# select uuid_ns_x500();
uuid_ns_x500

6ba7b814-9dad-11d1-80b4-00c04fd430c8

(1 row)

8.2.3. uuid AR

8.2.3.1, uuid_generate_v1()

EANEREEAE—NRAR 1 ) UUID. X3 A BITFEALE MAC bk Al — /N TE] 8K

postgres=# select uuid_generate_v1(),clock_timestamp();
uuid_generate_v1 | clock_timestamp

+
T

€909c7f0-c36b-11e7-984d-525400efe0ca | 2017-11-07 11:29:49.67391+08
(1 row)

postgres=# select uuid_generate_v1(),clock_timestamp();
uuid_generate_v1 | clock_timestamp

€9f24458-c36b-11e7-9f81-525400efeOca | 2017-11-07 11:29:51.197516+08
(1 row)
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8.2.3.2\ uuid_generate_vimc()

EANBRB=HE—AACR 1 ) UUID, (2 H—BEVL 8 MAC bk ARz EALESEH MAC
Hidik

postgres=# select uuid_generate_vlmc();
uuid_generate_vimc

1538d848-c36¢-11e7-9043-5749d89bc820

(1 row)

8.2.3.3.\ uuid_generate_v3(namespace uuid, name text)

XA bR A IR 2 R AN A ARAE 45 8 I 44 7S R R P A — AR 3 (1 uuID, B AR S HCK E ] MDs
BEATIE A, BRIAZE/T uuID TR AN RIS

postgres=# SELECT uuid_generate_v3(uuid_ns_url(), 'http://tbase.qq.com’);
uuid_generate_v3

af6371f5-bcd5-300b-8a35-7186d54009d5
(1 row)

postgres=# SELECT uuid_generate_v3(uuid_ns_dns(), 'http://tbase.qq.com');
uuid_generate_v3

246a9a9c-cff2-3b34-9ddd-80cc6e30a222
(1 row)

8.2.3.4., uuid_generate_v4()

EARBE AR 4 ) UUID, B SE A NBENLE A

postgres=# select uuid_generate_v4();
uuid_generate_v4

dfc68e17-6b97-496e-a992-531aca74ef18

(1 row)

postgres=# select uuid_generate_v4();
uuid_generate_v4

e96b64c2-cfle-423b-845c-541e9b3901a3

(1 row)
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8.2.3.5, uuid_generate_v5(namespace uuid, name text)

EANEEFEAE—NRA 5 ) UUID, ERIRA 3 B UuID AL, {H2 R & SHA-1 1E AR A k.
A 5 FURAS 3 I, RN SHA-1 #iANEL MD5 B %4,

postgres=# SELECT uuid_generate_v5(uuid_ns_url(), 'http://tbase.qq.com’);
uuid_generate_v5

d8381c8e-6899-5e43-ab26-18d3660d7db1l
(1 row)

postgres=# SELECT uuid_generate_v5(uuid_ns_dns(), 'http://tbase.qqg.com');
uuid_generate_v5

d5051eb0-2051-53be-8d36-967851c3946d
(1 row)

8.2.4. MR uuid BRIME

postgres=# create table t_uuid(f1 uuid not null default uuid_generate_v1(),f2 varchar(256) );
CREATE TABLE
postgres=# \d+ t_uuid

Table "public.t_uuid"

Column | Type Modifiers | Storage | Stats target |
Description

f1 | uuid | not null default uuid_generate_v1() | plain | |

f2 | character varying(256) | | extended | |
Has OIDs: no

Distribute By SHARD(f2)
Location Nodes: ALL DATANODES

postgres=# insert into t_uuid (f2) values(uuid_generate_v4());
INSERTO 1
postgres=# select * from t_uuid;
f1 | f2
75dfb6b0-c382-11e7-9f82-525400efe0ca | 2b99799c-d77e-4023-81db-3e5c6ad901b0
(1 row)

8.2.5. uuid & BREMEBEXT EL

AR
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postgres=# \d+ t_uuid
Table "public.t_uuid"

Column | Type Modifiers | Storage | Stats target |
Description

f1 | uuid | not null default uuid_generate_v1() | plain | |

f2 | character varying(256) | | extended | |
Has OIDs: no

Distribute By SHARD(f2)
Location Nodes: ALL DATANODES

B uuid_generate_v3 K%}

postgres=# insert into t_uuid(f1,f2) select uuid_generate_v3(uuid_ns_dns(),
'http://tbase.qg.com'),uuid_generate_v3(uuid_ns_dns(), 'http://tbase.qq.com') from generate_series(1,10000)
as t;

INSERT 0 10000

Time: 650.811 ms

B uuid_generate_v5 K%}

postgres=# insert into t_uuid(f1,f2) select uuid_generate_v5(uuid_ns_dns(),
'http://tbase.qq.com'),uuid_generate_v5(uuid_ns_dns(), 'http://tbase.qg.com') from generate_series(1,10000)
as t;

INSERT 0 10000

Time: 483.920 ms

B uuid_generate_v1 K%}

postgres-# ;insert into t_uuid(f1,f2) select uuid_generate_v1(),uuid_generate_v1() from generate_series(1,10000)
as t;

INSERT 0 10000

Time: 1609.070 ms

B uuid_generate_v4 K%}

postgres=# insert into t_uuid(f1,f2) select uuid_generate_v4(),uuid_generate_v4() from generate_series(1,10000)
as t;

INSERT 0 10000

Time: 1775.737 ms

N

B uuid_generate_vimc K%}

postgres=#  insert into  t_uuid(fl,f2) select uuid_generate_vimc(),uuid_generate_vimc() from
generate_series(1,10000) as t;
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INSERT 0 10000
Time: 1704.180 ms

I X

V1 vlmc V4 V3 V5

1775.737 ms 1704.180 ms 1775.737 ms 650.811 ms 650.811 ms

R ULE Vs TR RERE BRI

8.2.6. uuid 5 serial 7F TBase H {4 HEXT b

B uuid A 1 3R EHE

postgres=# \d+ t_uuid
Table "public.t_uuid"

Column | Type Modifiers | Storage
Description

f1 | uuid | not null default uuid_generate_v1() | plain |

f2 | character varying(256) | | extended |
Has OIDs: no

Distribute By SHARD(f2)
Location Nodes: ALL DATANODES

postgres=# insert into t_uuid(f2) select t from generate_series(1,10000) as t;
INSERT 0 10000

Time: 1346.921 ms

postgres=#

B serial #fi N\ 1 iR

postgres=# \d+ t_serial
Table "public.t_serial"

| Stats target |

Column | Type Modifiers
Storage | Stats target | Description

f1 | integer | not null default nextval('t_serial_f1_seq'::regclass) | plain |
I

f2 | character varying(256) | |
extended | |

Has OIDs: no

Distribute By SHARD(f1)
Location Nodes: ALL DATANODES
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postgres=# insert into t_serial(f2) select t from generate_series(1,10000) as t;
INSERT 0 10000
Time: 21486.179 ms

I X

uuid FHIF Serial Ff AHZE AT

1346.921 ms 21486.179 ms 15 fi

8.2.7. XL

B UUD®

postgres=# \d+ t_uuid
Table "public.t_uuid"

Column | Type | Modifiers | Storage
f1 | character varying(36) | default (uuid_nil())::text | extended |
Has OIDs: no

Distribute By SHARD(f1)
Location Nodes: ALL DATANODES

postgres=# select count(1),pg_size_pretty(pg_table_size('t_uuid')) from t_uuid;
count | pg_size_pretty
10000 | 752 kB

(1 row)

B Serial #

postgres=# \d+ t_serial
Table "public.t_serial"

| Stats target | Description

| Storage | Stats target

Column | Type | Modifiers

| Description

f1 | integer | not null default nextval('t_serial_f1_seq'::regclass) | plain
Has OIDs: no

Distribute By SHARD(f1)
Location Nodes: ALL DATANODES

postgres=# select count(1),pg_size_pretty(pg_table_size('t_serial')) from t_serial;
count | pg_size_pretty

10000 | 440 kB
(1 row)
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I X E

Uuid/10000 %&ic. 5% Serial/10000 %413 i B

752 kB 440 kB 1.7 £

8.2.8. ¥ H uuid NI AT FIH T %

H T uuid KR FBABEMCA 2651, ot

postgres=# create table t_uuid(f1 uuid );
ERROR: No appropriate column can be used as distribute key because of data type.

fiE oy

postgres=# create table t_uuid(f1 varchar(36) default uuid_nil()::text );
CREATE TABLE
postgres=#

8.3. ¥ff¥ pg_stat_statements {EF

8.3.1. pg_stat_statements THAESH KNI 714

pg_stat_statements BRI —Fh VLB BR— MRS S T HAT TR saL IBAIIHAT SIS B . 1%
HehZiid it 78 postgresql.conf ] shared_preload_libraries H1#4 ill pg_stat_statements SR AN, K AT 7 B4
AL N AE . SN R AR B TR R4S 4 B0 A REAE RN 24 pe_stat_statements B AR, B IRER
MRS AHE MM EHEENSITEE . ZEREME T — DN B pg_stat_statements DL J& iR 4
pg_stat_statements_reset Al pg_stat_statements TV [ flHEE N IX 45 1115 B

AR BRI pg_stat_statements &{4:

postgres=# create extension pg_stat_statements with schema tbase;
CREATE EXTENSION

8.3.2. FRMPAT K 2 HIIE A

postgres=# select
pg_authid.rolname as rolname,
pg_database.datname as datname,
pg_stat_statements.query,
pg_stat_statements.calls,
pg_stat_statements.total_time,
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round((pg_stat_statements.total_time/pg_stat_statements.calls)::numeric,6) as runtime_of once
from
pg_stat_statements
inner join pg_authid on pg_authid.oid=pg_stat_statements.userid
inner join pg_database on pg_database.oid= pg_stat_statements.dbid
order by
pg_stat_statements.calls desc
limit 10;

8.3.3. FREUHAT ELINF a) F K HiE )

postgres=# select
pg_authid.rolname as rolname,
pg_database.datname as datname,
pg_stat_statements.query,
pg_stat_statements.calls,
pg_stat_statements.total_time,
pg_stat_statements.total_time/pg_stat_statements.calls AS onestime
from
pg_stat_statements
inner join pg_authid on pg_authid.oid=pg_stat_statements.userid
inner join pg_database on pg_database.oid= pg_stat_statements.dbid
order by
pg_stat_statements.total_time desc
limit 10;

8.3.4. FRHUEFA) T HIPAT IR 8] foe K FRITE 7]

postgres=# select
pg_authid.rolname as rolname,
pg_database.datname as datname,
pg_stat_statements.query,
pg_stat_statements.calls,
pg_stat_statements.total_time,
pg_stat_statements.total_time/pg_stat_statements.calls as onestime
from
pg_stat_statements
inner join pg_authid on pg_authid.oid=pg_stat_statements.userid
inner join pg_database on pg_database.oid= pg_stat_statements.dbid
order by
pg_stat_statements.total_time/pg_stat_statements.calls desc
limit 10;
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8.3.5. 3IRHX buffer g £ [iEHA)

postgres=# select
pg_authid.rolname as rolname,
pg_database.datname as datname,
pg_stat_statements.query,
pg_stat_statements.shared_blks_hit,
pg_stat_statements.shared_blks_read,
(pg_stat_statements.shared_blks_hit+pg_stat_statements.shared_blks_read) as all_blks,
pg_stat_statements.calls,
pg_stat_statements.total_time,
pg_stat_statements.total_time/pg_stat_statements.calls
from
pg_stat_statements
inner join pg_authid on pg_authid.oid=pg_stat_statements.userid
inner join pg_database on pg_database.oid= pg_stat_statements.dbid
order by
pg_stat_statements.shared_blks_hit+pg_stat_statements.shared_blks_read desc
limit 10;

8.4, &t pg_trgm {£H

8.4.1. pg_trgm INRES4H SN INT7 15

HIREHT, JE RO, ATE RO, IR UCHCHR & T SO R U WK 7K . TBase #ESCATE R UHER 1 4230
KR, 47 TRGM. X TRIERINUR R, TBase 5 H A K % —#F, AT LAEH] btree Ni#E. Xt A5
BRI AT VLS, W) DA H] TRGM, TRGM A& — N EH SR fF, X IX AL R I Fbhae iR T % A
R, 100 AR, TEREIRTHA 100 f5LA L.

8.4.2. NN pg_trgm #dEf

create extension pg_trgm;
8.4.3. A IHHES

postgres=# create table t_trgm (id int,trgm text,no_trgm text) ;
NOTICE: Replica identity is needed for shard table, please add to this table through "alter table" command.
CREATE TABLE

postgres=# \timing
Timing is on.
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postgres=# insertinto t_trgm select t,md5(t::text),md5(t::text) from generate_series(1,1000000) as t;
INSERT 0 1000000
Time: 4239.598 ms (00:04.240)postgres=#

8.4.4. gist 25| i

8.4.4.1, BIEFES|iEFERE

postgres=# create index t_trgm_trgm_idx on t_trgm using gist(trgm gist_trgm_ops);
CREATE INDEX

Time: 24974.600 ms (00:24.975)

postgres=#

postgres=# vacuum ANALYZE t_trgm;

VACUUM

Time: 551.989 ms

8.4.4.2, &3l HAZE

postgres=# select pg_size_pretty(pg_indexes_size('t_trgm'));
pg_size_pretty

8.4.4.3, EHZTIAMK
B RECEEE

postgres=# explain analyze select * from t_trgm where trgm ilike '%67%';
QUERY PLAN

Remote Fast Query Execution (cost=0.00..0.00 rows=0 width=0) (actual time=126.483..1172.196 rows=114475
loops=1)
Node/s: dn001, dn002
Planning time: 0.055 ms
Execution time: 1197.320 ms
(4 rows)

postgres=# explain analyze select * from t_trgm where no_trgm ilike '%67%';
QUERY PLAN

Remote Fast Query Execution  (cost=0.00..0.00 rows=0 width=0) (actual time=6.679..965.383 rows=114475
loops=1)
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Node/s: dn001, dn002
Planning time: 0.056 ms
Execution time: 989.840 ms
(4 rows)

i gist 28514 S K
B Rk[ERS D

postgres=# explain analyze select * from t_trgm where trgm ilike '%67a5%';
QUERY PLAN

Remote Fast Query Execution  (cost=0.00..0.00 rows=0 width=0) (actual time=106.522..118.693 rows=481
loops=1)
Node/s: dn001, dn002
Planning time: 0.074 ms
Execution time: 118.831 ms
(4 rows)

postgres=# explain analyze select * from t_trgm where no_trgm ilike '%67a5%';
QUERY PLAN

Remote Fast Query Execution  (cost=0.00..0.00 rows=0 width=0) (actual time=190.056..502.639 rows=481
loops=1)
Node/s: dn001, dn002
Planning time: 0.063 ms
Execution time: 502.756 ms

(4 rows)
Time: 503.887 ms
IR ENE D, ] gist RIIRmETERE LR I

8.4.4.4, BUESNBTEIMK

postgres=# truncate table t_trgm ;

TRUNCATE TABLE

Time: 78.705 ms

postgres=# insert into t_trgm select t,md5(t::text),md5(t::text) from generate_series(1,1000000) as t;
INSERT 0 1000000

Time: 29061.725 ms (00:29.062)

8.4.4.5, pgbench 3£ Zifjiiz

[tbase@VM_0_37_centos pgbench]$ cat select_t_trgm.sql
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\set id random(1, 1000000)
select * from t_trgm where trgm ilike '%'| | md5(:id)| |'%";

[tbase@VM_0_37_ centos pgbench]S pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -f select_t_trgm.sql > select_t_trgm.txt 2>&1

[tbase@VM_0_37_ centos pgbench]$ tail -20 select_t_trgm.txt
client O receiving
client 1 receiving
client 2 receiving
client O receiving
client 3 receiving
pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: select_t_trgm.sql
scaling factor: 1
guery mode: prepared
number of clients: 4
number of threads: 1
duration: 60 s
number of transactions actually processed: 14150
latency average = 16.965 ms
tps = 235.773228 (including connections establishing)
tps = 235.794290 (excluding connections establishing)
script statistics:
- statement latencies in milliseconds:
0.013 \setid random(1, 1000000)
16.944 select * from t_trgm where trgm ilike '%'| |md5(:id) | |'%";

[tbase@VM_0_37 centos pgbench]$ cat select_t_trgm.sql

\set id random(1, 1000000)

select * from t_trgm where trgm ilike '%'| | substring(md5(:id) from 3 for 6)| |'%";
[tbase@VM_0_37_centos pgbench]S pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -f select_t_trgm.sql > select_t_trgm.txt 2>&1

[tbase@VM_0_37_ centos pgbench]$ tail -20 select_t_trgm.txt

client 3 receiving

client 2 receiving

client 1 receiving

client O receiving

client 3 receiving

pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: select_t_trgm.sql

scaling factor: 1

guery mode: prepared

number of clients: 4

number of threads: 1

duration: 60 s
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number of transactions actually processed: 2365
latency average = 101.642 ms
tps = 39.353883 (including connections establishing)
tps = 39.357547 (excluding connections establishing)
script statistics:
- statement latencies in milliseconds:
0.015 \setid random(1, 1000000)
101.528 select * from t_trgm where trgm ilike '%'| | substring(md5(:id) from 3 for 6) | |'%";

8.4.4.6. pgbench }%& 5 N\iix

[tbase@VM_0_37_centos pgbench]$ cat insert_t_trgm.sql
\set id random(1, 1000000)
insert into t_trgm values(:id,:id,:id) ;
[tbase@VM_0_37_centos pgbench]$ pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -finsert_t_trgm.sql > insert_t_trgm.txt 2>&1
[tbase@VM_0_37_centos pgbench]$ tail -20 insert_t_trgm.txt
client O receiving
client 1 receiving
client 3 receiving
client 2 receiving
client O receiving
pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: insert_t_trgm.sql
scaling factor: 1
guery mode: prepared
number of clients: 4
number of threads: 1
duration: 60 s
number of transactions actually processed: 58884
latency average = 4.077 ms
tps = 981.188175 (including connections establishing)
tps = 981.285101 (excluding connections establishing)
script statistics:
- statement latencies in milliseconds:
0.011 \setid random(1, 1000000)
4.063 insertinto t_trgm values(:id,:id,:id) ;

8.4.5. gin & 5|

8.4.5.1, RIEEK3|IHFERIHE

postgres=# drop index t_trgm_trgm_idx;
DROP INDEX
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Time: 55.954 ms
postgres=# create index t_trgm_trgm_idx on t_trgm using gin(trgm gin_trgm_ops);
CREATE INDEX
Time: 16648.549 ms (00:16.649)
postgres=#

8.4.5.2, E3|HA=E

postgres=# select pg_size_pretty(pg_indexes_size('t_trgm'));
pg_size_pretty

74 MB

(1 row)

8.4.5.3, RMZEIANR

B R[ECEEE

postgres=# explain analyze select * from t_trgm where trgm ilike '%67%';
QUERY PLAN

Remote Fast Query Execution (cost=0.00..0.00 rows=0 width=0) (actual time=3.603..958.097 rows=114475
loops=1)
Node/s: dn001, dn002
Planning time: 0.061 ms
Execution time: 985.647 ms

(4 rows)

Time: 986.631 ms

postgres=# explain analyze select * from t_trgm where no_trgm ilike '%67%';
QUERY PLAN

Remote Fast Query Execution (cost=0.00..0.00 rows=0 width=0) (actual time=2.890..947.736 rows=114475
loops=1)
Node/s: dn001, dn002
Planning time: 0.066 ms
Execution time: 973.220 ms

(4 rows)

Time: 974.374 ms

i gin 5| 5 AEAPEREAAH LR

B R[S
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postgres=# explain analyze select * from t_trgm where trgm ilike '%67a5%';
QUERY PLAN

Remote Fast Query Execution (cost=0.00..0.00 rows=0 width=0) (actual time=3.001..4.178 rows=481 loops=1)
Node/s: dn001, dn002

Planning time: 0.067 ms

Execution time: 4.300 ms

(4 rows)

Time: 5.212 ms

postgres=# explain analyze select * from t_trgm where no_trgm ilike '%67a5%';
QUERY PLAN

Remote Fast Query Execution  (cost=0.00..0.00 rows=0 width=0) (actual time=174.435..524.049 rows=481
loops=1)
Node/s: dn001, dn002
Planning time: 0.069 ms
Execution time: 524.207 ms

(4 rows)

Time: 525.226 ms

IR ENL D, fEH gin RO HEmTERE 100 fif, ACRAEE LT
8.4.5.4, HUESAREIMIX

postgres=# truncate table t_trgm ;
TRUNCATE TABLE
Time: 43.750 ms

postgres=# insert into t_trgm select t,md5(t::text),md5(t::text) from generate_series(1,1000000) as t;

INSERT 0 1000000
Time: 36371.813 ms (00:36.372)

8.4.5.5, pgbench 3£ Zifjiiz

[tbase@VM_0_37_centos pgbench]$ cat select_t_trgm.sql
\set id random(1, 1000000)
select * from t_trgm where trgm ilike '%'| | md5(:id)| |'%";

[tbase@VM_0_37_centos pgbench]$ pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -f select_t_trgm.sql > select_t_trgm.txt 2>&1
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[tbase@VM_0_37 centos pgbench]$ tail -20 select_t_trgm.txt
client 2 receiving
client 1 receiving
client 3 receiving
client O receiving
client 2 receiving
pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: select_t_trgm.sql
scaling factor: 1
guery mode: prepared
number of clients: 4
number of threads: 1
duration: 60 s
number of transactions actually processed: 13352
latency average = 17.982 ms
tps = 222.445724 (including connections establishing)
tps = 222.468993 (excluding connections establishing)
script statistics:
- statement latencies in milliseconds:
0.012 \setid random(1, 1000000)
17.959 select * from t_trgm where trgm ilike '%'| |md5(:id) | |'%";

[tbase@VM_0_37 centos pgbench]$ cat select_t_trgm.sql

\set id random(1, 1000000)

select * from t_trgm where trgm ilike '%'| | substring(md5(:id) from 3 for 6)| |'%";
[tbase@VM_0_37_ centos pgbench]S pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -f select_t_trgm.sql > select_t_trgm.txt 2>&1

[tbase@VM_0_37_ centos pgbench]$ tail -20 select_t_trgm.txt

client 1 receiving

client O receiving

client 3 receiving

client 1 receiving

client 2 receiving

pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: select_t_trgm.sql

scaling factor: 1

guery mode: prepared

number of clients: 4

number of threads: 1

duration: 60 s

number of transactions actually processed: 57280

latency average = 4.190 ms

tps = 954.570838 (including connections establishing)

tps = 954.650960 (excluding connections establishing)

script statistics:

- statement latencies in milliseconds:
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0.011 \setid random(1, 1000000)
4.177 select * from t_trgm where trgm ilike '%'| | substring(md5(:id) from 3 for 6)| |'%';

8.4.5.6. pgbench }%& 5 N\iix

[tbase@VM_0_37_centos pgbench]$ cat insert_t_trgm.sql
\set id random(1, 1000000)
insert into t_trgm values(:id,:id,:id) ;

[tbase@VM_0_37_centos pgbench]$ pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -finsert_t_trgm.sql > insert_t_trgm.txt 2>&1

[tbase@VM_0_37_centos pgbench]$ tail -20 insert_t_trgm.txt
client O receiving
client 1 receiving
client O receiving
client 2 receiving
client 3 receiving
pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: insert_t_trgm.sql
scaling factor: 1
guery mode: prepared
number of clients: 4
number of threads: 1
duration: 60 s
number of transactions actually processed: 55701
latency average = 4.309 ms
tps = 928.235504 (including connections establishing)
tps = 928.323672 (excluding connections establishing)
script statistics:
- statement latencies in milliseconds:
0.011 \setid random(1, 1000000)
4.296 insertinto t_trgm values(:id,:id,:id) ;

8.4.6. LRG| FBIMR

8.4.6.1. pgbench }# % Zifill)iz

[tbase@VM_0_37_centos pgbench]$ cat select_t_trgm.sql
\set id random(1, 1000000)
select * from t_trgm where no_trgm ilike '%'| | substring(md5(:id) from 3 for 6)| |'%";

[tbase@VM_0_37_centos pgbench]$ pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -f select_t_trgm.sql > select_t_trgm.txt 2>&1
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[tbase@VM_0_37_ centos pgbench]$ tail -20 select_t_trgm.txt
client 3 receiving
client 2 receiving
client 1 receiving
client 3 receiving
client O receiving
pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: select_t_trgm.sql
scaling factor: 1
guery mode: prepared
number of clients: 4
number of threads: 1
duration: 60 s
number of transactions actually processed: 212
latency average = 1147.939 ms
tps = 3.484507 (including connections establishing)
tps = 3.484812 (excluding connections establishing)
script statistics:
- statement latencies in milliseconds:
0.016 \setid random(1, 1000000)
1144.441 select * from t_trgm where no_trgm ilike '%'| | substring(md5(:id) from 3 for 6)| |'%";

[tbase@VM_0_37 centos pgbench]$ cat select_t_trgm.sql
\set id random(1, 1000000)

select * from t_trgm where no_trgm ilike '%'| [ md5(:id)| | '%';
[tbase@VM_0_37_ centos pgbench]S pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -f select_t_trgm.sql > select_t_trgm.txt 2>&1
[tbase@VM_0_37_ centos pgbench]$ tail -20 select_t_trgm.txt
client 3 receiving

client 1 receiving

client O receiving

client 2 receiving

client 3 receiving

pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: select_t_trgm.sql

scaling factor: 1

guery mode: prepared

number of clients: 4

number of threads: 1

duration: 60 s

number of transactions actually processed: 175

latency average = 1384.472 ms

tps = 2.889189 (including connections establishing)

tps = 2.889430 (excluding connections establishing)

script statistics:
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- statement latencies in milliseconds:
0.015 \setid random(1, 1000000)
1379.714 select * from t_trgm where no_trgm ilike '%'| | md5(:id)| |'%";

8.4.6.1. pgbench }%& 5 N\ilix

[tbase@VM_0_37_centos pgbench]$ catinsert_t_trgm.sql
\set id random(1, 1000000)
insert into t_trgm values(:id,:id,:id) ;
[tbase@VM_0_37_centos pgbench]$ pgbench -h 127.0.0.1 -p 11008 -d postgres -U tbase -c 4 -j 1 -n -M prepared
-T 60 -r -finsert_t_trgm.sql > insert_t_trgm.txt 2>&1
[tbase@VM_0_37_centos pgbench]$ tail -20 insert_t_trgm.txt
client O receiving
client 2 receiving
client 3 receiving
client O receiving
client 1 receiving
pghost: 127.0.0.1 pgport: 11008 nclients: 4 duration: 60 dbName: postgres
transaction type: insert_t_trgm.sql
scaling factor: 1
guery mode: prepared
number of clients: 4
number of threads: 1
duration: 60 s
number of transactions actually processed: 57719
latency average = 4.159 ms
tps = 961.874383 (including connections establishing)
tps = 961.961361 (excluding connections establishing)
script statistics:
- statement latencies in milliseconds:
0.011 \setid random(1, 1000000)
4.145 insertinto t_trgm values(:id,:id,:id) ;

8.4.7. HHE Xt bb s 45 K 5 41

8.4.7.1, HiEXIEL

i H GIST GIN TR
AR 5 FERS 7] 24.95 16.65

R0 A 178M 74M

Kol 5 NI ) 29s 36s 4.2s
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PR 775 H i) 1197.320 ms 986.631 ms 989.840 ms
AT A 118.831 ms 4.300 ms 502.756 ms
pgbench K F4FFH A i), R [A|F—d5x% 235tps 222tps 2.8tps
pgbench L FFFEE ), IR[AIZ Kl 39tps 954tps 3.4tps
pgbench Jf: & 5 A\l 981tps 928tps 961tpc

—BE DL N E gin R 51 RIAT

8.4.7.2, pg_trgm {ERRE

B pg_trgm ASCEENT 3 ANFVLE A

pg_trgm ASCHR/NT 3 ANFIHIILAC AT, pg_trgm [ LAEJFEZEFR BRI N D 3 0, REXTXLE 3
JTCHMULES, BT RN BRI AT 8N T 3 AT E S LT

B OHIEEN) LC_CTYPE BB E Ay S X 3
ATRE 2RI pg_trgm ALFFHSC, R T

show_trgm(){E iR [F] %5

postgres=# select show_trgm (' THEHE E");

show_trgm
{}
(1 row)
—-1EffIR [l a0
postgres=# select show_trgm ('} TREHE E");
show_trgm

{0xa10449,0x077ed5,0x161aeb,0x2d07b4,0x41fde2,0x61dd3b}

(1 row)

EAER N, peg_trgm W T RS isalpha() B& K BT 775, 1M isalpha() ik #t T LC_CTYPE, 4 S £ 4 & 1)
LC_CTYPE /& C, isalpha()iANREIRAH 3. BT DATE ZE4EE04E 1) LC_CTYPE 3¢ /% zh_CN
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9. MAFEFHBI

9.1, java

9.1.1. AIEEIER

import java.sgl.Connection;
import java.sqgl.DriverManager;

import java.sgl.Statement;

public class createtable {
public static void main( String args[] )
{
Connection ¢ = null;
Statement stmt = null;
try f{
Class.forName ("org.postgresqgl.Driver");
c =
DriverManager.getConnection ("jdbc:postgresqgl://127.0.0.1:15432/postgres?currents
chema=public&binaryTransfer=false", "tbase", "tbase");
System.out.println ("Opened database successfully");
stmt = c.createStatement () ;
String sqgl = "create table tbase (id int,nickname text) distribute by shard(id)
to group default group" ;
stmt.executeUpdate (sqgl) ;
stmt.close () ;
c.close();
} catch ( Exception e ) {
System.err.println( e.getClass () .getName()+": "+ e.getMessage () );
System.exit (0);
}

System.out.println("Table created successfully");

9.1.2. WAL

import java.sgl.Connection;
import java.sgl.DriverManager;

import java.sgl.Statement;
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public class insert {

public static void main (String args[]) {
Connection c = null;
Statement stmt = null;
try {
Class.forName ("org.postgresgl.Driver");
c =
DriverManager.getConnection ("jdbc:postgresgl://127.0.0.1:15432/postgres?currents$
chema=publicé&binaryTransfer=false", "tbase", "tbase");
c.setAutoCommit (false) ;

System.out.println ("Opened database successfully");

stmt = c.createStatement () ;
String sgl = "INSERT INTO tbase (id,nickname) "
+ "VALUES (1, 'tbase');";

stmt.executeUpdate (sql) ;

sgql = "INSERT INTO tbase (id,nickname) "
+ "VALUES (2, 'pgxz' ), (3,'pgxc');";
stmt.executeUpdate (sql) ;
stmt.close () ;
c.commit () ;
c.close();
} catch (Exception e) {
System.err.println( e.getClass () .getName()+": "+ e.getMessage () );
System.exit (0) ;
}

System.out.println ("Records created successfully");

9.1.4. ¥ RBIMUENEIE

import java.sgl.Connection;
import java.sqgl.DriverManager;
import java.sqgl.*;

import java.util.Random;

public class insert prepared {
public static void main(String args[]) {
Connection ¢ = null;
PreparedStatement stmt;
try f{

Class.forName ("org.postgresqgl.Driver");
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Cc =

I

~

DriverManager.getConnection ("jdbc:postgresgl://127.0.0.1:15432/postgres?currents

chema=public&binaryTransfer=false", "tbase", "tbase");

c.setAutoCommit (false) ;

System.out.println ("Opened database successfully");

LN &

String sgl = "INSERT INTO tbase (id,nickname) VALUES

stmt = c.prepareStatement (sqgl);
stmt.setInt (1, 9999);
stmt.setString (2, "tbase prepared");
stmt.executeUpdate () ;

/ /3N ST

sgl = "INSERT INTO tbase (id,nickname) VALUES (?,?) ON CONFLICT (id) DO UPDATE

SET nickname=?";
stmt = c.prepareStatement (sqgl);
stmt.setInt (1, 9999);
stmt.setString (2, "tbase prepared");
stmt.setString (3, "tbase prepared update");
stmt.executeUpdate () ;

stmt.close();
c.commit () ;
c.close();

} catch (Exception e) {

System.err.println( e.getClass () .getName()+": "+ e.getMessage ()

System.exit (0) ;
}

System.out.println ("Records created successfully");

9.1.3. copy from AJE

import java.sgl.Connection;

import java.sqgl.DriverManager;

import java.sgl.Statement;

import org.postgresqgl.copy.CopyManager;
import org.postgresgl.core.BaseConnection;

import java.io.*;

public class copyfrom {
public static void main( String args[] )

{

Connection ¢ = null;
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Statement stmt = null;
FileInputStream fs = null;
try {
Class.forName ("org.postgresgl.Driver") ;

Cc =

I

~

DriverManager.getConnection ("jdbc:postgresgl://127.0.0.1:15432/postgres?currents

chema=public&binaryTransfer=false", "tbase", "tbase");

System.out.println ("Opened database successfully");

CopyManager cm = new CopyManager ( (BaseConnection) c);

fs = new FileInputStream("/data/tbase/tbase.csv");

String sql = "COPY tbase FROM STDIN DELIMITER AS ', '";
cm.copyIn(sqgl, fs);
c.close();
fs.close();
} catch ( Exception e ) {
System.err.println( e.getClass () .getName ()+": "+ e.getMessage ()

System.exit (0);

}
System.out.println ("Copy data successfully");

9.1.4. copyto HfE

import java.sgl.Connection;

import java.sqgl.DriverManager;

import java.sgl.Statement;

import org.postgresqgl.copy.CopyManager;
import org.postgresqgl.core.BaseConnection;

import java.io.*;

public class copyto ({
public static void main( String args[] )
{
Connection ¢ = null;
Statement stmt = null;
FileOutputStream fs = null;
try f{
Class.forName ("org.postgresqgl.Driver");

c =

DriverManager.getConnection ("jdbc:postgresqgl://127.0.0.1:15432/postgres?currents

chema=publicé&binaryTransfer=false", "tbase", "tbase");
System.out.println ("Opened database successfully");
CopyManager cm = new CopyManager ( (BaseConnection) c);

fs = new FileOutputStream("/data/tbase/tbase.csv");
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String sql = "COPY tbase TO STDOUT DELIMITER AS ','";

cm.copyOut (sql, fs);

c.close();

fs.close () ;

catch ( Exception e ) {

System.err.println( e.getClass () .getName()+": "+ e.getMessage () );
System.exit (0);

System.out.println ("Copy data successfully");

9.1.5. jdbc T#;

https://jdbc.postgresql.org/download.html

9.2, C#EF

9.2.1. EERSE

#include <stdio.h>
#include <stdlib.h>
#include "libpg-fe.h"

int

main (int argc, char **argv) {

const char *conninfo;

PGconn *conn;

if (argc > 1){

conninfo = argv([1l];
}else(
conninfo = "dbname = postgres";

}

conn = PQconnectdb (conninfo) ;
if (PQstatus(conn) != CONNECTION OK) {

fprintf (stderr, "R R R RN %s",PQerrorMessage (conn) ) ;
}else(

printf ("EEEIEERY)! \n") ;

}

PQfinish (conn) ;

return 0O;

ik

255

I

~
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gcc -c -1 /usr/local/install/tbase_pgxz/include/ conn.c
gcc -0 conn conn.o -L /usr/local/install/tbase_pgxz/lib/ -lpq

ity

.Jconn "host=172.16.0.3 dbname=postgres port=11000"
R P R !

.Jconn "host=172.16.0.3 dbname=postgres port=15432 user=tbase"
R P R !

9.2.2, B HI/EK

#include <stdio.h>
#include <stdlib.h>
#include "libpg-fe.h"
int
main (int argc, char **argv) {
const char *conninfo;
PGconn *conn;
PGresult *res;
const char *sqgl = "create table tbase(id int,nickname text)
group default group";
if (argc > 1){
conninfo = argv[1l];
lelse(
conninfo = "dbname = postgres";
}
conn = PQconnectdb (conninfo);

if (PQstatus(conn) != CONNECTION OK) {

fprintf (stderr, "IEFREE R R %s",PQerrorMessage (conn) ) ;

lelse(

printf ("EZEHRAERII! \n") ;
}
res = PQexec (conn,sql);

if (PQresultStatus (res) != PGRES COMMAND OK) {

fprintf (stderr, " ST U R R %s",PQresultErrorMessage (res)) ;

lelse{
printf ("EVEIEERRI! \n") ;
}
PQclear (res) ;
PQfinish (conn) ;

return O;

It

)

255

distribute by shard(id)

I

~

to
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Y PR

gcc -c -1 /usr/local/install/tbase_pgxz/include/ createtable.c
gcc -o createtable createtable.o -L /usr/local/install/tbase_pgxz/lib/ -Ipq

sty

./createtable "port=11000 dbname=postgres"
EEREA Y PR L) !
ST HARE R ) !

9.2.3. HAEE

#include <stdio.h>
#include <stdlib.h>
#include "libpg-fe.h"
int
main (int argc, char **argv) {
const char *conninfo;
PGconn *conn;
PGresult *res;
const char *sgl = "INSERT INTO tbase (id,nickname) values(l, 'tbase'), (2, 'pgxz')";
if (argc > 1) {

conninfo = argv([l];
lelse(
conninfo = "dbname = postgres";
}
conn = PQconnectdb (conninfo) ;
if (PQstatus(conn) != CONNECTION OK) {
fprintf (stderr, TR A R %s",PQerrorMessage (conn)) ;
lelse(

printf ("EEEHEEERI! \n") ;
}

res = PQexec (conn,sql);
if (PQresultStatus (res) != PGRES COMMAND OK) {

fprintf (stderr, "FHAEHEAM: $s", PQresultErrorMessage (res)) ;
}else(

printf ("EABFEKII! \n") ;
}
PQclear (res) ;
PQfinish (conn) ;

return 0;

I

~
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gcc -c -1 /usr/local/install/tbase_pgxz/include/ insert.c
gcc -o insert insert.o -L /usr/local/install/tbase_pgxz/lib/ -lpg

B1T

.Jinsert "dbname=postgres port=15432"
R HE P R !

F N ) !

9.2.4. BHEIE

#include <stdio.h>
#include <stdlib.h>
#include "libpg-fe.h"
int
main (int argc, char **argv) {
const char *conninfo;
PGconn *connj;
PGresult *res;
const char *sgl = "select * from tbase";

if (argc > 1) {

conninfo = argv([l];
lelse(
conninfo = "dbname = postgres";
}
conn = PQconnectdb (conninfo) ;
if (PQstatus(conn) != CONNECTION OK) {
fprintf (stderr, TR A R %s",PQerrorMessage (conn)) ;
lelse(

printf ("EEEHEEERII! \n") ;
}

res = PQexec (conn,sql);
if (PQresultStatus(res) != PGRES TUPLES OK) {

fprintf (stderr, "FHAEHEAN: $s", PQresultErrorMessage (res)) ;
lelse(

printf ("EHWEIKII! \n");

int rownum = PQntuples (res) ;

int colnum = PQnfields (res);

for(int j = 0;j< colnum; ++7) {
printf ("%$s\t", PQfname (res, j));

}

printf ("\n");

for (int 1 = 0;1i< rownum; ++1) {
for (int j = 0;j< colnum; ++73) {

printf ("$s\t", PQgetvalue (res, i,3));
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}
printf ("\n");

}
PQclear (res) ;
PQfinish (conn) ;

return 0;

I 1E

gcc -std=c99 -c -1 /usr/local/install/tbase_pgxz/include/ select.c
gcc -o select select.o -L /usr/local/install/tbase_pgxz/lib/ -lpq

ity

./select "dbname=postgres port=15432"
R HE P R !

7 1 HdfE ) !

id nickname

1 tbase

2 pgxz

9.2.5. copy A\JE

#include <string.h>

#include <stdio.h>

#include <stdlib.h>

#include "libpg-fe.h"

int

main (int argc, char **argv) {
const char *conninfo;
PGconn *conn;

PGresult *res;

const char *buffer = "1,tbase\n2,pgxz\n3, Ibase [";
if (argc > 1) {
conninfo = argv([l];
lelse(
conninfo = "dbname = postgres";
}
conn = PQconnectdb (conninfo) ;
if (PQstatus(conn) != CONNECTION OK) {

fprintf (stderr, TR AR R %s",PQerrorMessage (conn)) ;
lelse(

printf ("EEEHEEERI! \n") ;
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res=PQexec (conn, "COPY tbase FROM STDIN DELIMITER ',';");
if (PQresultStatus(res) != PGRES COPY IN) {

fprintf (stderr, "copyiﬁﬁﬁﬁﬁ%l: %s",PQresultErrorMessage (res)) ;

lelse(

}

int len = strlen(buffer);
if (PQputCopyData (conn,buffer,len) == 1) {
if (PQputCopyEnd (conn,NULL) == 1) {
res = PQgetResult (conn) ;
if (PQresultStatus (res) == PGRES COMMAND OK) {
printf ("copy HHEAI! \n") ;
}else(

255

fprintf (stderr, "copy HEHE 2: %s", PQerrorMessage (conn)) ;

}

lelse(
fprintf (stderr, "copy?ﬁﬁi*ﬁ%B: %s",PQerrorMessage (conn)) ;
}

}else(

fprintf (stderr, "copy ##EHA 4: %s", PQerrorMessage (conn)) ;

PQclear (res) ;

PQfinish (conn) ;

return 0;

I 1k

gcc -c -1 /usr/local/install/tbase_pgxz/include/ copy.c

gcc -0 copy copy.o -L /usr/local/install/tbase_pgxz/lib/ -lpg

./copy "dbname=postgres port=15432"
TR FE D) !
copy 4k BT !

9.3, shell }2FF

#!/bin/sh

if |
then

S# -ne 0 ]

echo "usage: S0 exec sql"

exit 1

I

~
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fi

exec sqgl=$1

masters="psgl -h 172.16.0.29 -d postgres -p 15432 -t -c "select

string agg(node host, ' ') from (select * from pgxc node where node type = 'D'
order by node name) t"°

port list="psqgl -h 172.16.0.29 -d postgres -p 15432 -t -c "select

string agg(node port::text, ' ') from (select * from pgxc node where node type
= 'D' order by node name) t"°

node cnt="psgl -h 172.16.0.29 -d postgres -p 15432 -t -c "select count (*) from
pgxc node where node type = 'D'""

masters=($masters)

ports=($port list)
echo $node cnt
flag=0

for ((i=0;i<$node cnt;i++));
do
seg=$ ((S$i+1))
master=${masters[$i]}
port=${ports[$i]}
echo Smaster

echo $port

psgl -h Smaster -p $port postgres -c "Sexec sgl”

done

9.4, python 2R

9.4.1, %3 psycopg2 Bk

[root@VM_0_29 centos ~]# yum install python-psycopg2

9.4.2. EERSE

#coding=utf-8
#!/usr/bin/python
import psycopg?2
try:
conn = psycopg2.connect (database="postgres", user="tbase", password="",

host="172.16.0.29", port="15432")
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print "EREEE I
conn.close ()
except psycopg2.Error,msg:
print "EBEHUEE L, HREMEE: $s" $(msg.args[0])

N

Z1T

[tbase@VM 0 29 centos python]$ python conn.py
HERRUE R )

9.4.3. BIEEHER

#coding=utf-8
#!/usr/bin/python
import psycopg?2

try:
conn = psycopg?2.connect (database="postgres", user="tbase", password="", host="172.16.0.29", port="15432")
print "IEEEEE L
cur = conn.cursor ()
Sql o mwn

create table tbase
(
id int,
nickname varchar (100)
)distribute by shard(id) to group default group
cur.execute (sqgl)
conn.commit ()
print " EPERR I
conn.close ()
except psycopg2.Error,msg:

print "TBase Error %s" % (msg.args[0])
iB17

[tbase@VM 0 29 centos python]$ python createtable.py
R PE T
ST HE R R

9.4.4. FEIE

#coding=utf-8
#!/usr/bin/python
import psycopg?2

try:
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conn = psycopg2.connect (database="postgres", user="tbase",
host="172.16.0.29", port="15432")

print "EREEE I

cur = conn.cursor ()

sgql = "insert into tbase values(l, 'tbase'), (2, 'tbase');"

cur.execute (sql)

sgql = "insert into tbase values(%s, %s)"

cur.execute (sql, (3, 'pg'))

conn.commit ()

print "IHAEAE K

conn.close ()
except psycopg?.Error,msg:

print "EEHPEELE $s" % (msg.args([0])

N g

Z1T

[tbase@VM 0 29 centos python]$ python insert.py
B B )
N B Th

9.4.5. BHEIE

#coding=utf-8
#!/usr/bin/python
import psycopg?2
try:
conn = psycopg?2.connect (database="postgres", user="tbase",
host="172.16.0.29", port="15432")
print "IEBEIEE KL
cur = conn.cursor ()
sgl = "select * from tbase"
cur.execute (sql)
rows = cur.fetchall ()
for row in rows:
print "ID = ", row[0]
print "NICKNAME = ", row[l1l],"\n"
conn.close ()
except psycopg2.Error,msg:

print "#EAEHAEEHE $s" $(msg.args[0])
iB17
[tbase@VM 0 29 centos python]$ python select.py

B
ID = 1

password="",

password="",

255 T
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NICKNAME = tbase
ID = 2

NICKNAME = pgxz
ID = 3

NICKNAME = pg

9.4.6. copy from J7iE

#coding=utf-8
#!/usr/bin/python
import psycopg?2
try:
conn = psycopg?2.connect (database="postgres", user="tbase", password="",

host="172.16.0.29", port="15432")
print "IEBEIEE KL

cur = conn.cursor ()
filename = "/data/tbase/tbase.txt"
cols = ('id', "'nickname')

tablename="public.tbase"
cur.copy from(file=open (filename), table=tablename,columns=cols,sep=",")
conn.commit ()
print "SFAHIERI"
conn.close ()
except psycopg2.Error,msg:

print "#EAEHIEELE $s" $(msg.args[0])
PAT

[tbase@VM 0 29 centos python]$ python copy from.py
R PE T
FANHE KT

9.5, php 12

9.5.1. EERSE

<?php
Shost="172.16.0.29";
Sport="15432";
$dbname="postgres";
Suser="tbase" ;

Spassword="";
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/ /R R
Sconn=@pg connect ("host=Shost port=Sport dbname=Sdbname user=Suser
password=$password") ;
if (!S$conn) {
Serror msg=@pg errormessage ($conn) ;
echo "EEEHUEPE LA, VEN: ".$error msg."\n<BR>"; ;
exit;
lelse(
echo "EEHEAUHEEKII" . "\n<BR>";
}
/ | RIAERE
Pg _close(Sconn);
?>

[root@VM O 47 centos test]# curl http://127.0.0.1:8080/dbsta/test/conn.php
KR R )

9.5.2. BIEEHER

<?php
Shost="172.16.0.29";
Sport="15432";
Sdbname="postgres";
Suser="tbase" ;

Spassword="";

/ | R P
Sconn=@pg connect ("host=Shost port=Sport dbname=Sdbname user=Suser
password=$password") ;
if (!S$Sconn) {
Serror msg=@pg errormessage ($conn);
echo "EHEAUEEHE, ¥ ".Serror msg."\n"; ;
exit;
lelse(

echo "EBEIEERI" . "\n";

/ /EESLHHE R

Ssgl="create table public.tbase(id integer,nickname wvarchar (100)) distribute by
shard(id) to group default group;";

Sresult = @pg exec($conn, $sql) ;
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if (!Sresult) {
Serror msg=@pg errormessage ($conn) ;
echo "@IEHUER LA, ¥1E: ".Serror msg."\n"; ;
exit;
lelse(
echo "BIEEIEELLII". "\n";
}
/ | RIERE
pg _close(Sconn);

?>

AT

I

~

[root@VM O 47 centos test]# curl http://127.0.0.1:8080/dbsta/test/createtable.php

R A P )
il CiEIn R

9.5.3. HAEIE

<?php
Shost="172.16.0.29";
Sport="15432";
Sdbname="postgres";
Suser="tbase" ;

Spassword="";

/ | ERERE PE
$conn=@pg_connect ("host=Shost port=Sport dbname=Sdbname user=Suser
password=S$password") ;
if (!Sconn) {
Serror msg=@pg errormessage ($conn) ;
echo "EHEAUEEHE, ¥ ".Serror msg."\n"; ;
exit;
lelse(

echo "EHBEIEERI" . "\n";

/ AN E
$sgl="insert into public.tbase values(l, 'tbase'), (2, 'pgxz');";
Sresult = @pg _exec($conn, $sql) ;
if (!S$Sresult) {
Serror msg=@pg errormessage ($conn);
echo "HAEE AT, 1ENE: ".Serror msg."\n";
exit;

lelse(
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echo "ﬁi)\iﬁgﬁﬁiiﬂ" . n\nn;

/ | RV

Pg _close(Sconn);

2>
WAT

[tbase@VM 0 47 centos test]$ curl http://127.0.0.1:8080/dbsta/test/insert.php
A )
A HHE L)

9.5.4. EHILR

<?php
Shost="172.16.0.29";
Sport="15432";
Sdbname="postgres";
Suser="tbase" ;

Spassword="";

/ | ERERE PR
$conn=@pg_connect ("host=Shost port=Sport dbname=Sdbname user=Suser
password=$password") ;
if (!S$Sconn) {
Serror msg=@pg errormessage ($conn) ;
echo "EHEHUEEHE, ¥ ".Serror msg."\n"; ;
exit;
lelse(

echo "IEBEIEERI" . "\n";

/ /i
$sgl="select id,nickname from public.tbase";
Sresult = @pg_exec($conn, $sql) ;
if (!S$Sresult) {
Serror msg=@pg errormessage ($conn);
echo "fMEHE LA, TENE: ".Serror_msg."\n";
exit;
lelse(
echo "FHAEIEKLI)" . "\n";
}

$record num = pg numrows (Sresult);
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echo "iR[LEEL" . Srecord num."\n";
$rec=pg fetch all(S$result);
for ($i=0;$i<Srecord num; $i++) {

echo "iCF##".strval ($i+1)."\n";

echo "id: ".Srec[$i]["id"]."\n";
echo "nickname: ".Srec[$i]["nickname"]."\n\n";
}
/ | RV
pg _close(Sconn);
?>
T 5%

[root@VM_0_47 centos ~]# curl http://127.0.0.1:8080/dbsta/test/select.php
HEREH Y R L)

LGN /YR

R [EE S 2

o H#1

id: 1

nickname: tbase

e 2
id: 2

nickname: pgxz

9.5.5. copy from J5iE

= php B4l S A2 H i
<?php

Shost="172.16.0.29";
Sport="15432";
Sdbname="postgres";
Suser="tbase" ;

Spassword="";

/ | R P
$conn=@pg_connect ("host=Shost port=Sport dbname=Sdbname user=Suser
password=$password") ;
if (!S$Sconn) {
Serror msg=@pg errormessage ($conn);
echo "HEEPEE A, i ".Serror msg."\n"; ;
exit;

lelse(
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echo "EHEEIRERII" . "\n";
}
Srow=ARRAY ("1, TBase","2,pgxz") ;
$flag=pg copy from($conn, "public.tbase",Srow,",");

if (!1$flag) {
Serror msg=@pg errormessage ($conn);
echo "copy th#f, 1#f: ".$error msg."\n";
lelse(

echo "copy J&H"."\n";

/ | RV

pg _close(Sconn);

2>
W 5%

curl http://127.0.0.1/dbsta/cron/php copy from.php
HERRUE R )
copy &)

9.5.6. copyto HiE

B —DRIPEFKEH 2] —4 php Hidlsd
<?php

Shost="172.16.0.29";
Sport="15432";
Sdbname="postgres";
Suser="tbase" ;

Spassword="";

/ | ERERE PE
$conn=@pg_connect ("host=Shost port=Sport dbname=Sdbname user=Suser
password=$password") ;
if (!S$Sconn) {
Serror msg=@pg errormessage ($conn);
echo "EHEAUEEHE, ¥ ".Serror msg."\n"; ;
exit;
lelse(

echo "IEBEIEERI" . "\n";

238



Tencent/ KEHE T 4 /TBase WF &40 2 239 Ti H: 255 11

$row=pg copy to($conn,"public.tbase",",");
if (!Srow) {
Serror msg=@pg errormessage ($conn) ;
echo "copy th#f, 1#{f: ".$error msg."\n";
lelse(
print r(Srow);
}
/| RV
Pg _close(Sconn);

?>

W%

curl http://127.0.0.1/dbsta/cron/php_copy_to.php
TR FE Y

Array

(
[0] => 1,TBase

[1] => 2,pgxz

9.5.7. NELXEHE

<?php
error reporting(E ALL && ~E NOTICE) ;
ini set('display errors', 'l');

set time limit (0);

Shost="172.16.0.29";
Sport="15432";
Sdbname="postgres";
Suser="tbase" ;

Spassword="";

/*
CREATE TABLE mydata (
mpid text NOT NULL,
datatype text NOT NULL,
datatime timestamp without time zone NOT NULL,
datavalue text,

inputtime timestamp without time =zone
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DISTRIBUTE BY SHARD (mpid);

CREATE unique INDEX mydata uidx ON mydata USING btree (mpid, datatype, datatime);

*/

/ /AR

Sconn=@pg connect ("host=Shost port=Sport dbname=Sdbname user=Suser

password=$password") ;

if (!

Sconn) {

Serror msg=@pg errormessage ($conn) ;
echo "IEWEEEHE, VEE: ".Serror msg."\n"; ;

exit;

lelse(

echo "EEHIEE KT . "\n";

/ /LI R

Stmp

$k=0;
do {

btree

table name="mydata tmp ".strval (rand(100000000, 999999999));

$Ssqgl="
CREATE TABLE ".Stmp table name." (
mpid text NOT NULL,
datatype text NOT NULL,
datatime timestamp without time zone NOT NULL,
datavalue text,
inputtime timestamp without time zone
)
WITH OIDS DISTRIBUTE BY SHARD (mpid);

LIS
’

Sresult = @pg_exec(Sconn, $sql) ;
if (Sresult) {
/ /B N AR R R T, AR H
$sql="CREATE INDEX ".Stmp table name." idx ON ".Stmp table name." USING
(mpid, datatype, datatime); ";
Sresult = @pg_exec($conn, $sql) ;
if (!Sresult) {
Serror msg=@pg errormessage ($conn) ;
echo "HILIMKERREGIRM, HHE: ".$error_msg."\n<BR>";
exit;
}
break;
lelse(
Sk++;
if ($k>10) {
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Serror msg=@pg errormessage ($conn);
echo "ZUUENEIEF RN, TEIE: ".Serror msg."\n<BR>";

exit;

}

}while (true);

$Sql="";

Smydata sqgl="
INSERT INTO mydata (mpid, datatype,datatime,datavalue,inputtime) VALUES

LIS
’

Smydata tmp sqgl="
INSERT INTO ".Stmp table name." (mpid, datatype,datatime,datavalue,inputtime)
VALUES

LIS
’

for ($1=0;$%$1<100;S$i++) {
Sinsertnum = 250;
for ($3=0;$j<Sinsertnum;S$j++) {
$sgl=$sqgl."
("".strval (rand (100000000, 999999999))."','10129f14','2018-03-15
02:00:00','004390.44"','2018-03-15 11:05:55")

",
’

if (($3+1) !'=Sinsertnum) {
$Sql=$sql.",";

}
Sexecsgl=Smydata sql.$sql;

Sresult = @pg_exec(S$conn, $Sexecsql) ;

if (!Sresult) {

ECHO "#ATRM\n";

/ /R S N B 5%

Sexecsgl=$mydata tmp sqgl.S$sqgl;

Sresult = @pg_exec(Sconn, $execsqgl) ;

if (!Sresult) {
Serror msg=@pg errormessage ($conn) ;
echo "HIEAIGEI LN, HE: ".Serror msg."\n<BR>";
exit;

}

/ /I B o 3 b B S B, X — P R IR P b 25, DB Y fR 4

I

~

Sexecsql="DELETE FROM ".S$tmp table name." WHERE oid NOT IN (select min (oid)

from ".S$tmp_table name." group by mpid, datatype, datatime)";
Sresult = @pg_exec(Sconn, $execsqgl) ;
if (!Sresult) {

Serror msg=@pg errormessage ($conn) ;
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echo "MERIGE RESEIE KM, #15: ".Serror msg."\n";
exit;
}
$k=0;
do {
/ /B B 52 Kt
$execsql="DELETE FROM ".S$tmp table name." USING mydata WHERE
mydata.mpid=".Stmp table name.".mpid AND
mydata.datatype=".$tmp table name.".datatype AND
mydata.datatime=".Stmp table name.".datatime"
/ /A AN BIEASER
Sexecsgl=$execsqgl."; INSERT INTO mydata SELECT * FROM
".Stmp table name;
Sresult = @pg_exec(S$conn, $Sexecsql) ;
if (Sresult) {
/ /LR BRAE BB
/ /18 i E A
Sexecsql="truncate table ".Stmp table name;
Sresult = @pg_exec(S$Sconn, $Sexecsql) ;
if (!Sresult) {
Serror msg=@pg errormessage ($conn) ;
echo "truncate InREWE LE, 1. ".Serror_msg."\n";
exit;
}
ECHO "WEXHEMYN\n";
break;
}else(
Sk++;
if ($k>10) {
Serror msg=@pg errormessage ($conn) ;
echo "ZUMIBREF IR, £1E5: ".Serror msg."\n";

exit;

}
} while (true);
}else(
ECHO "#UTHZI\n";
}
Ssqgl="";

/ /18 H IR e 25

Sexecsqgl="drop table ".$tmp table name;
Sresult = @pg_exec(Sconn, $Sexecsqgl) ;

if (!S$result) {

Serror msg=@pg errormessage ($conn) ;

I

~
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echo "MIBRImIS & HE, 1EE: ".Serror msg."\n";

exit;
/| RER
pg _close(Sconn); ;

?>

9.6, golang 12/

9.6.1. EERS

package main

import (
" fmt "
"time"
"github.com/jackc/pgx"

func main() {

var error msg string

/ [ A P
conn, err := db connect ()
if err != nil {

error msg = "R R BRI, VR v+ err.Error ()

write_log("Error", error msg)

return
}
/ | REFF IS AT 45 IR 5% PR 4%

defer conn.Close()

write log("Log", "IE4ZEUEEKII")

/*
haesiid: SAH G

SR
log level -- H&EZ, R
error _msg -—- HENE

RE/& A& Error B¢ Log

7

~
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REMEVLES: T
*/

func write log(log level string, error msg string) {
/ /FTENEE RAE B
fmt.Println ("ViFIHf[E]: ", time.Now () .Format ("2006-01-02 15:04:05"))
fmt.Println ("HEHRM.: ", log level)

fmt.Println ("FH4HELE: ", error msg)

/*
ThRERIR: ERH e

SR &

IR A i B

conn *pgx.Conn -— EEER

err error --{E5RER

*/

func db_connect () (conn *pgx.Conn, err error) {

var config pgx.ConnConfig

config.Host = "127.0.0.1" //BAEFE TN host BY ip
config.User = "tbase" //EER P
config.Password = "pgsqgl" / /B
config.Database = "postgres" / /R 4
config.Port = 15432 / /¥ 115

conn, err = pgx.Connect (config)

return conn, err

[root@VM_0_29 centos tbase]# go run conn.go
Vil E]:  2018-04-03 20:40:28

HEZ:  Log

TEHE R AR )

R IsAT

[root@VM_0_29 centos tbase]# go build conn.go
[root@VM_0_29 centos tbase]# ./conn

Vil E:  2018-04-03 20:40:48

HEZ:  Log

TEHE R EHEERE )
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9.6.2. BEVHER

package main

import (

" fmt "

" tlme "

"github.com/jackc/pgx"

func main () {

var error msg string

var sgl string

/ /B
conn, err := db_ connect ()
if err != nil {

error msg = "R R R, VE

write log("Error", error msg)
return

}

/ [ REFFIEAT 85 RN 5% P 4

defer conn.Close()

write log ("Log", "IEHEHEFERII")

/ / BESLHHE R

sgql = "create table public.tbase (id varchar (20),nickname varchar (100))

distribute by shard(id)

_, err = conn.Exec(sqgl)

if err != nil {

" 4+ err.Error ()

to group default group;"

error msg = "R EHE R R, VE: " + err.Error ()

write log("Error", error msg)
return

} else {

write log("Log", "BIEHIERLII")

haesi: SAH G

ZH
log level -- H&EZ, HEERZR Error B Log

error msg -- H HAE

I

~
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REMEBH:
*/

func write log(log level string, error msg string) {
/ /FTENEE RS B
fmt.Println ("ViFIFf[E]: ", time.Now () .Format ("2006-01-02 15:04:05"))
fmt.Println ("HEHRN.: ", log level)

fmt.Println ("F4HELE: ", error msg)

/*
ThRERIR: ERH e

SR &

IR A 1 B

conn *pgx.Conn -— EEER

err error --{EiRER

*/

func db_connect () (conn *pgx.Conn, err error) {

var config pgx.ConnConfig

"127.0.0.1"  //BIEEEN host B ip
config.User = "tbase" //ERH P
config.Password = "pgsqgl" / /P B R
config.Database = "postgres" / | R 4
config.Port = 15432 / /¥ 15

config.Host

conn, err = pgx.Connect (configqg)

return conn, err

[root@VM_0_29 centos tbase]# go run createtable.go
VrlAAFE]:  2018-04-03 20:50:24

HEZ:  Log

TEHE R SRR )

VrlAIAFE]:  2018-04-03 20:50:24

HEZ:  Log

THERE: QSRR

9.6.3. HAEIE

package main

246



Tencent/ KEHE T 4 /TBase WF K40 2F 247 Ti H: 255 11
import (
"fmt"
"strings"

"time"

"github.com/jackc/pgx"

func main() {
var error msg string
var sgl string

var nickname string

/ /R
conn, err := db_connect ()
if err != nil {

error msg = ERBAEE R, WE: " + err.Error()
write log("Error", error msg)
return

}

/ [ REFFIEAT 45 RN o5 P 4

defer conn.Close()

write log("Log", "IEHEHHEERII")

/ BN K
sgl = "insert into public.tbase values('l',6 '"tbase'), ('2', 'pgxz');"
_, err = conn.Exec(sqgl)
if err != nil {
error msqg = IEANBIE RN, VS " + err.Error ()
write log("Error", error msg)
return

} else {

write log("Log", "flAZHERI™)

/ /YR AR BTN , AT B AL R
sgql = "insert into public.tbase values($1,$2), ($1,$3);"
_, err = conn.Exec(sqgl, "3", "postgresqgl", "postgres")
if err != nil {

error msqg = EEANBIE R, S " + err.Error ()

write log("Error", error msg)

return

} else {

write log("Log", "flAZHERI™)
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/ /P sql BRI NS, T BB

nickname = "TBase is good!"
sql = "insert into public.tbase values('1l','" + sql_data_encode (nickname) + "')"
_, err = conn.Exec(sqgl)
if err != nil {
error msqg = EEANBIE R, S " + err.Error ()
write log("Error", error msg)
return
} else {

write log("Log", "fHAZHERI™)

/*
DI sql B IR G

SR :
str —- BERILH TR

R [ 5 A -
AR [ g R 3 P 7 A

*/
func sgl data encode(str string) string {

return strings.Replace(str, "'", "''", -1)

/*
hRediik: SAH B

S
log level -- H&EZ, HEERZR Error B Log
error msg -- HEHNE

REMEBH:
*/

func write log(log level string, error msg string) {
/ /FTENEE RS B
fmt.Println ("ViFIFf[E]: ", time.Now () .Format ("2006-01-02 15:04:05"))
fmt.Println ("HEZ: ", log level)
fmt.Println ("H4HELE: ", error msg)

/*
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IIRERG R B

SR &

IR A i B

conn *pgx.Conn -— EEEER

err error --fEiRER

*/

func db_connect () (conn *pgx.Conn, err error) {

var config pgx.ConnConfig

config.Host "127.0.0.1" //BARFE TN host BY ip
config.User = "tbase" //EEH P
config.Password = "pgsqgl" / /[ F B
config.Database = "postgres" / | R 4
config.Port = 15432 / /i 115

conn, err = pgx.Connect (config)

return conn, err

[root@WM 0 29 centos thasel# go run insert. go
Ve A 2018-04-03 21:05:51
HEZ5: Log

TEAIME R R R T

Ve EA . 2018-04-03 21:05:51
HEZ5: Log

AR AR

Ve EA . 2018-04-03 21:05:51
HEZ5: Log

AR AR

Vil A 2018-04-03 21:05:51
HEZ5: Log

TEAE R SN 5Th

9.6.4. BHEIE

package main

import (
n fmt n
"strings"

"time"

"github.com/jackc/pgx"
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func main () {
var error msg string

var sgl string

/ /A PR
conn, err := db_ connect ()
if err != nil {

error msg = "IEWEIEERMW, " + err.Error()
write log("Error", error msg)
return

}

/ [ REFFIEAT 45 RN 5% P 4

defer conn.Close ()

write log("Log", "MERHIEAEMRII")

sgl = "SELECT id,nickname FROM public.tbase LIMIT 2"
rows, err := conn.Query(sql)
if err != nil {

error msg = "EIEIE R, E1E: " + err.Error ()
write log("Error", error msg)
return

} else {

write log("Log", "&EiZEHEMII")

var nickname string

var id string

for rows.Next () {
err = rows.Scan(&id, &nickname)
if err != nil {
error msg = "HATEWIEM, H1E: " + err.Error()
write log("Error", error msg)
return
}
error msg = fmt.Sprintf("id: %s nickname: %s", id, nickname)

write log("Log", error msg)

}

rows.Close ()

nickname = "tbase"

sgl = "SELECT id,nickname FROM public.tbase WHERE nickname ='" +

nwo "

sgql data encode (nickname) +
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rows, err = conn.Query(sql)
if err != nil {

error msqg = "ERIEE I, V" + err.Error ()

write log("Error", error msg)

return
} else {

write log("Log", "&iZHERI")
}

defer rows.Close()

for rows.Next () {
err = rows.Scan(&id, &nickname)
if err != nil {
error msg = "HATEWIERM, H1E: " + err.Error()
write log("Error", error msg)
return
}
error msg = fmt.Sprintf("id: %s nickname: %s", id, nickname)

write log("Log", error msg)

/*
UIRERR: sql BT D

SR :
str —- BERILH TR

R [ 5 A -
3% 7] G i 2oL £ <7 75

*/
func sgl data encode(str string) string {

return strings.Replace(str, "'", "''", -1)

/*
hRediik: A H B

SR«
log level -- H&EZ, HEERZR Error B Log
error msg -- HEHNE

REMEBH:
*/
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func write log(log level string, error msg string) {
/ /FTENEE RS B
fmt.Println ("ViFIHf[E]: ", time.Now () .Format ("2006-01-02 15:04:05"))
fmt.Println ("HEHRN: ", log level)

fmt.Println ("FH4HELE: ", error msg)

/*
ThRERIR: ERH e

SR &

IR A 1 B

conn *pgx.Conn -- EEAER

err error -—-{ERER

*/

func db_connect () (conn *pgx.Conn, err error) {

var config pgx.ConnConfig

config.Host = "127.0.0.1" //BAREFN host BY ip
config.User = "tbase" / /EEH P
config.Password = "pgsqgl" // F P B h
config.Database = "postgres" / | R 4
config.Port = 15432 / /¥ 115

conn, err = pgx.Connect (config)

return conn, err

[root@VM 0 29 centos tbasel# go run select.go
Vil i lEl:  2018-04-09 10:35:50
HEHM: Log

TEANE R IEREE )

Vil i lEl:  2018-04-09 10:35:50
HEHM: Log

TEAEE: A EdE )

Vil i lEl:  2018-04-09 10:35:50
HELM: Log

FEI{fES: 1id: 2 nickname: tbase
Vil i El:  2018-04-09 10:35:50
HEHM: Log

HM{ER: id: 3 nickname: postgresqgl
Vil i lEl:  2018-04-09 10:35:50
HEHM: Log

TEAEE: A EdE )
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Vil :  2018-04-09 10:35:50
H E 5 Log
HM{EE: id: 1 nickname: tbase

9.6.5. copy from A&

package main

import (
n fmt n
"math/rand"

"time"

"github.com/jackc/pgx"

func main () {

var error msg string

/ /A P
conn, err := db connect()
if err != nil {

error msg = "R R PR R, VES: "+ err.Error ()
write_log("Error", error msg)
return

}

/ I REFFISAT S5 R R AE R

defer conn.Close ()

write log("Log", "IE4ZEUEEKII")

/ /¥ 5000 4754
inputRows := [][]interface{}{}
var id string
var nickname string
for i := 0; 1 < 5000; i++ {
id = fmt.Sprintf("%d", rand.Intn(10000))
nickname = fmt.Sprintf ("%d", rand.Intn(10000))
inputRows = append (inputRows, []interface{}{id, nickname})
}
copyCount, err := conn.CopyFrom(pgx.Identifier{"tbase"}, []lstring{"id",
"nickname"}, pgx.CopyFromRows (inputRows))
if err != nil {
error msg = "fﬂﬁ:copyFromfkmi,ﬁﬂﬁ: " 4+ err.Error ()
write_log("Error", error msg)

return
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}
if copyCount != len(inputRows) {
error msg = fmt.Sprintf ("HAT copyFrom KM, copy 178: sd RFEATHN: 34",
len (inputRows), copyCount)
write log("Error", error msg)
return
} else {
error msg = "Copy WRMI"
write log("Log", error msg)

/*
hRediik: SAH B

S :
log level -- H&EZ, HfER2 Error B Log
error msg -- HEHNE

REMEBH:
*/

func write log(log level string, error msg string) {
/ /FTENEE RS B
fmt.Println ("ViFFf[E]: ", time.Now () .Format ("2006-01-02 15:04:05"))
fmt.Println("H&EZJN: ", log level)
fmt.Println ("H4HELE: ", error msg)

/*
ThRERIR: ERH e

SR T

IR [AE BB«
conn *pgx.Conn -- ZE#HER

err error -—fR(ER
*/

func db_connect () (conn *pgx.Conn, err error) {
var config pgx.ConnConfig
config.Host = "127.0.0.1" //BHEEEENL host BL ip
config.User = "tbase" / /E P
config.Password = "pgsqgl" // F P50
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config.Database = "postgres" //EREEIEES
config.Port = 15432 / /i 115
conn, err = pgx.Connect (configqg)

return conn, err

[root@VM 0 29 centos tbasel# go run copy from.go
VillBtE:  2018-04-09 10:36:40

HE Log

RS S IEEREUEE R

VillBt ] 2018-04-09 10:36:40

HELM: Log

HAER: Copy BT

9.6.6+ go FHRBEIEH,

HE git FRIFEA
https://github. com/ jacke/pgx
https://github. com/pkg/errors

It

)
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