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@ HEEHE LEHEAE PostgreSQL

el BT IE] @ 2024-03-20 11:01:39

SRR E PostgreSQL #2177 RSN ER B IR — SSadif, AR ASCHE R CLAE AN ST 191) i e o 5t el 2 HL At S 31 %K
I8, BBV M & IR RS E T R #E2F dblink, postgresql fdw, A ZETT RIHELE mysql fdw. cos_fdw,
F5JEVT R E D IRANT

1. f# ] “CREATE EXTENSION” i&H]) 2 2& 84
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dblink i 24 5l A KA1 00 SRR PostgreSQL NAZ R, 1EHIZR,
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host

F5 BT RN b T, HARSEBIRY 1P Kbk,
port

5 A5 5 (R I s IR, EARSEBIRY port,
instanceid

S 1D

TE BRI PostgreSQL [RIES ST RN, 4 E5 S5 [0, A8 303EEL postgres-xxxxxx. pgro-
Xxxxxx, AJTE ¥4l BB,

AR BARSEHIERE S CVYM L, N2 CVM ALERAYSEHI ID, #5833 ins-xxxxx,

dbname

database %, EGFEENIYIZH PostgreSQL ARSSHY database %47, & AES LB A], ANAE R S AT S T
0], MIAFEACELSBENRT, HAnSHE e R 2%,

access_type

FERAZRIT,  H RSB IE

HARSZ N TencentDB S|, 45 =K% PostgreSQL., =HWEE MySQL %5, WIRA B RIEE, NIERINZIA,
HFREBIFERE T = CVM ALER Lo
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https://console.tencentcloud.com/postgres

@ HEEHE LEHEAE PostgreSQL

BHARSHI S VPN 2 AR5,
HARSEBI B2 VPN 2 A RSl
H RSB L Lefie ARISEHI,

uin

FERZRIL, SLBIFTERINKS ID, @ ixEREEH PR, A2 &if uin,

own_uin

FERAIRTR, SLEIFTERYFIKS ID, FIFEFRZEIE RS AP AR,

vpcid

FERIIR, FVENZE ID, BAREEIRIRIEE TR CVM 1Y VPC MggHh, NIFRESRELIZS4, RIfE VPC %ill5 &
Ao

subnetid

FERIITR, FAENEZS T ID, BFREFIAIRIERE IR CYM BY VPC Mg, NIFRZER IS8, wIfE VPC 5
AR,

dcgid

RN, L2k 1D, HARKEHAIRF B TAMLsiEsR, WFRERZSHIE.
vpngwid

FERAHIT, VPN WK 1D, EFRSEHIANRTE Zad VPN BTz, NIFRZER 2SI,
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FERIIL, EAREBIFTERLS, 4 “ap-guangzhou” ZRT Mo ANSRFR EES HUSR YT AR, W ERRIMXSHUE,
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https://console.tencentcloud.com/developer
https://console.tencentcloud.com/vpc/vpc
https://console.tencentcloud.com/vpc/subnet

EWEE PostgreSQL

postgres=>create role userl with LOGIN CREATEDB
postgres=>create database testdbl;
CREATE DATABASE

TR
HOVREIEIRES, 16 185 1% BERIBINS B Bh AL #,
2. 1€ B RS A o1l M R
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https://console.tencentcloud.com/workorder/category

@ Hﬁ i:H_E =R PostgreSQL

postgres=>create role user?2 with LOGIN CREATEDB PASSWORD 'password2';
postgres=> create database testdb?2;

CREATE DATABASE

postgres=> \\c testdb2 user2

You are now connected to database "testdb2" as user "user2".

testdb2=> create table test_table2(id integer);

CREATE TABLE

testdb2=> insert into test_table2 wvalues (1);

INSERT 0 1
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@ Hﬁ i:H_E =R PostgreSQL

L2 : BIEE postgres_fdw &

PiHA :
A QIREN, TR NFESRPERAE, 16 fE22 70 A8,

#BIE

postgres=> \\c testdbl

You are now connected to database "testdbl" as user "userl".
testdbl=> create extension postgres_fdw;

CREATE EXTENSION

¥AEE

testdbl=> \\dx
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https://console.tencentcloud.com/workorder/category

@ HEEHE =R PostgreSQL

List of installed extensions

Name | Version | Schema | Description
—————————————— e e e St L
plpgsqgl | 1.0 | pg_catalog | PL/pgSQL procedural language
postgres_fdw | 1.0 | public | foreign-data wrapper for remote PostgreSQL

(2 rows)

B3 . & SERVER

BE

N v10.17_r1.2, vi1.12 r1.2. v12.7 r1.2. v13.3 r1.2. v14.2 r1.0 2 )G W NAZRRAS S F 85 S 51135 ),
5 SR T,
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@ Hﬁ i:H_E =R PostgreSQL

FMALBIN testdbl Vi BERREH] testdb2 HIEHE
testdbl=>create server srv_testl foreign data wrapper postgres_fdw options (host 'x

CREATE SERVER

NS, X5 database ilFl, {XFREIHE. doname ZELENA],
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$MASLHIN) testdbl VMALH] testdb2 HIEIHE

create server srv_testl foreign data wrapper postgres_fdw options

HIRLHIERETH R CVM |, HIWZE ISRy BRI 4%,
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@ Hﬁ i:H_E =R PostgreSQL

testdbl=>create server srv_test foreign data wrapper postgres_fdw options (host '
CREATE SERVER

HIRLHIEE TR CVM |, HIWZ ISR S,
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@ Hﬁ i:H_E =R PostgreSQL

testdbl=>create server srv_testl foreign data wrapper postgres_fdw options (host
CREATE SERVER

H AR BITE S TR A B 72,
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@ Hﬁ i:H_E =R PostgreSQL

testdbl=>create server srv_testl foreign data wrapper postgres_fdw options (host
CREATE SERVER

HARSEBITEIE T VPN $2 AR SLHB,
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@ Hﬁ i:H_E =R PostgreSQL

testdbl=>create server srv_testl foreign data wrapper postgres_fdw options (host

HARSEBITE B 2 VPN $2 A RS,
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@ Hﬁ i:H_E =R PostgreSQL

testdbl=>create server srv_testl foreign data wrapper postgres_fdw options (host

HARSEBITERS N T 2ed ARISLH,
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EWEE PostgreSQL

testdbl=>create server srv_testl foreign data wrapper postgres_fdw options (host

CREATE SERVER

SHA : QIR G

BiBA :
[F] LIRS database 377 R AT Bk 20 B,
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EWEE PostgreSQL

testdbl=> create user mapping for userl server srv_testl options
CREATE USER MAPPING

S5 : AIEMNIRR
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EWEE PostgreSQL

testdbl=> create foreign table foreign_tablel (id integer)
CREATE FOREIGN TABLE

SB6 : VilSEREIE
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@ Hﬁ i:H_E =R PostgreSQL

testdbl=> select * from foreign_tablel;
id

1

(1 row)

SERE

postgres_fdw B /5 /44
9.3 JiiAs SERVER /%
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https://www.postgresql.org/docs/9.5/postgres-fdw.html
https://www.postgresql.org/docs/9.3/static/sql-createserver.html

@ EEEH.E LEHEAE PostgreSQL

9.5 hiliA SERVER fill##
10 R4~ SERVER |
11 iliA SERVER @l
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https://www.postgresql.org/docs/9.5/static/sql-createserver.html
https://www.postgresql.org/docs/10/sql-createserver.html
https://www.postgresql.org/docs/11/sql-createserver.html
https://www.postgresql.org/docs/12/sql-createserver.html
https://www.postgresql.org/docs/13/sql-createserver.html
https://www.postgresql.org/docs/14/sql-createserver.html

@ Hﬁ i:H_E =R PostgreSQL

postgres=> create extension dblink;
postgres=> \\dx

List of installed extensions

Name | Version | Schema | Description
———————————————————— Fm
dblink | 1.2 | public | connect to other PostgreSQL databases
pg_stat_log | 1.0 | public | track runtime execution statistics of
pg_stat_statements | 1.6 | public | track execution statistics of all SQL
plpgsqgl | 1.0 | pg_catalog | PL/pgSQL procedural language

(4 rows)
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@ Hﬁ i:H_E =R PostgreSQL

S B/ dblink 588%

select dblink_connect ('yunpgl', '"host=10.10.10.11 port=5432 instanceid=postgres-2123

dblink_ connect

OK

(1 row)

SE= : ViFNREGE
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@ Hﬁ i:H_E =R PostgreSQL

postgres=> select * from dblink ('yunpgl', 'select catalog_name, schema_name, schema_ow
a | b | ©

__________ O SO

postgres | pg_toast | user_00

postgres | pg_temp_1 | user_00

postgres | pg_toast_temp_1 | user_00

postgres | pg_catalog | user_00

postgres | public | user_00

postgres | information_schema | user_00

(6 rows)
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@ Hﬁ i:H_E =R PostgreSQL

SEWRE

dblink ‘B /7 /™48

5 mysql_fdw 745

SB— . Al mysql_fdw &

postgres=> create extension mysqgl_fdw;
CREATE EXTENSION
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https://www.postgresql.org/docs/9.5/dblink.html

A BT

postgres=> \\dx;

dblink

| 1
mysqgl_fdw | 1
pg_stat_log | 1.
pg_stat_statements | 1

| 1

plpgsqgl
(5 rows)

B . & SERVER

RN R @ BRI R (sd) ARTERH]

pg_catalog

EWEE PostgreSQL

List of installed extensions
Descripti
connect to other PostgreSQL databases
Foreign data wrapper for querying a My
track runtime execution statistics of
track planning and execution statistic

PL/pgSQL procedural language
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EWEE PostgreSQL

postgres=> CREATE SERVER mysqgl_svr
CREATE SERVER

SB= : QIR B

RN R @ BRI R (sd) ARTERH]

FOREIGN DATA WRAPPER mysqgl_fdw OPTIONS (host '1



EWEE PostgreSQL

postgres=> CREATE USER MAPPING FOR PUBLIC SERVER mysgl_svr OPTIONS
CREATE USER MAPPING

SR © PRI REGE
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@ Hﬁ i:H_E =R PostgreSQL

postgres=> IMPORT FOREIGN SCHEMA hrdb FROM SERVER mysgl_svr INTO public;

SEWRE

mysql_fdw ‘B 75 /44

f#FH cos_fdw il
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https://github.com/EnterpriseDB/mysql_fdw

@ HEEHE LEHEAE PostgreSQL

cos_fdw fEH7RBIIESE SOk E cos fdw it 215 g FifRE T,

IR

HFRSEH, TEFEELAT LA
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PostgreSQL B /5 1A,
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# server,
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https://www.tencentcloud.com/document/product/409/47390
https://www.postgresql.org/docs/10/static/auth-pg-hba-conf.html

O BAT S——
AN 1E PostgreSQL H H a5 X

ol IS E] @ 2024-01-22 16:24:46
£ PostgreSQL E A H Al E T R A& T Ri R 7 X IRE, ANz E], FHAE— MR X, BdRIdREN N 7 XA, 1F
PostgreSQL 10hRASS, FIFEM SR TR X T o ASCRH AR 2 7 612 57 X 8 MR35 B BE SSN ANl 7

IZ:O
THEREH W LAT PostgreSQL H sl Bl 77 X RN A £,

s

FXRAELFREAF, —MRLDUN A EAE N7 X, A0 X 7B AN timestamp, 47X 757204 List of values,
REEMANT

RN R @ BRI R (sd) ARTERH] 5531 3132101



EWEE PostgreSQL

CREATE TABLE tab

(
id bigint GENERATED ALWAYS AS IDENTITY,
ts timestamp NOT NULL,
data text

) PARTITION BY LIST ((ts::date));

CREATE TABLE tab_def PARTITION OF tab DEFAULT;

A REIE—B LU T R
—. ENRERIRETX
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@ Hﬁ i:H_E =R PostgreSQL

ENTRATOIER D X HFTE—ANERES VA T RIS, WAYE RS JE R T EMONE 7 XI5 7ENT

RS AR S, # Crontab (Linux, Unix, etc.) fll Task Scheduler (Windows)
DL Linux #1ERGENHI, HR T 1480038 RHNTXE

cat > /tmp/create_part.sh <<EOF

dateStr=\\$ (date -d '+1 days' +%Y%m%d);

psgl —-c "CREATE TABLE tab_\\$dateStr (LIKE tab INCLUDING INDEXES); ALTER TABLE tab
EOF

(crontab -1 2>/dev/null; echo "0 14 * * * bash /tmp/create_part.sh ") | crontab -
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FERBIEENEBEES, M pg_cron, pg_timetable
Bl pg_cron A, K FHF14m00IERHTXE

EWEE PostgreSQL

CREATE OR REPLACE FUNCTION create_tab_part ()
LANGUAGE plpgsgl AS

$S
DECLARE

dateStr varchar;
BEGIN

RETURNS integer

SELECT to_char (DATE 'tomorrow', 'YYYYMMDD') INTO dateStr;

EXECUTE
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@ Hﬁfﬂﬁ =R PostgreSQL

format ('CREATE TABLE tab_%s (LIKE tab INCLUDING INDEXES)', dateStr);

EXECUTE
format ('ALTER TABLE tab ATTACH PARTITION tab_%s FOR VALUES IN (%L)', dateSt
RETURN 1;
END;
$S;

CREATE EXTENSION pg_cron;

SELECT cron.schedule('0 14 * * *', SSSELECT create_tab_part();$$);

FEHEIINS XEEFEMA, 4 pg_partman
M pg_partman i, SFRIZFETOIEXHIZIXER ;
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EWEE PostgreSQL

CREATE EXTENSION pg_partman;

SELECT partman.create_parent (p_parent_table => 'public.tab',

p_control =>

189,

p_type => 'native',

p_interval=>

'daily’,

p_premake => 1);

=, ERENAESX
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@ Hﬁ i:H_E =R PostgreSQL

AN FEALBHESE A TR ZORAIE 57 (X, AIARYE 77 X8 S T AE R FI T IS TR X 6] A CEIRINTETE, — BRIl 28k
SR

RERM G EFET WA R

PostgreSQL 138 L HIRRA F $24E5H%) 73 X 29 BEFORE/FOR EACH ROW filli% 55

ERROR: "tab" is a partitioned table
DETAIL: Partitioned tables cannot have BEFORE / FOR EACH ROW triggers.

AR, ROVBERNIER, ERESOXREX, ALK ATTACH 78K, I 75— MEERM
ATTACH fY#1E, HALRTLUA LISTEN/NOTIFY HLHISKIEHI S — NEHHT 77 X8 MBI
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@ Hﬁ i:H_E =R PostgreSQL

ERROR: cannot CREATE TABLE .. PARTITION OF "tab"

because it is being used by active queries in this session
1%
ERROR: cannot ALTER TABLE "tab"

because it is being used by active queries in this session

iR #s (SCHETREIER NOTIFY)
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EWEE PostgreSQL

CREATE FUNCTION part_trig() RETURNS trigger

LANGUAGE plpgsgl AS
$S
BEGIN

BEGIN

/* try to create a table for the new partition */

EXECUTE
format ('CREATE TABLE

/*

%I

(LIKE tab INCLUDING INDEXES)',

* tell listener to attach the partition

RN R @ BRI R (sd) ARTERH]
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@ HEEHE =R PostgreSQL

* (only i1if a new table was created)
=y
EXECUTE
format ("NOTIFY tab, %L', to_char (NEW.ts, 'YYYYMMDD'));
EXCEPTION
WHEN duplicate_table THEN
NULL; —-- ignore
END;

/* insert into the new partition */

EXECUTE
format ('INSERT INTO %I VALUES ($1.*)', 'tab_' || to_char (NEW.ts, 'YYYYMMDD'
USING NEW;

/* skip insert into the partitioned table */
RETURN NULL;

END;

$Si

CREATE TRIGGER part_trig

BEFORE INSERT

ON TAB

FOR EACH ROW

WHEN (pg_trigger_depth() < 1)
EXECUTE FUNCTION part_trig();
RIS (L LISTEN FIFER ATTACH )
#!/usr/bin/env python3.9
# encoding:utfs8

import asyncio

import psycopg?2
from psycopg2.extensions import ISOLATION_LEVEL_AUTOCOMMIT

conn = psycopg?2.connect ('application_name=listener')
conn.set_isolation_level (ISOLATION_LEVEL_AUTOCOMMIT)
cursor = conn.cursor ()

cursor.execute (f'LISTEN tab; ')

def attach_partition(table, date):
with conn.cursor () as cs:
cs.execute ('"ALTER TABLE "%s" ATTACH PARTITION "%s_%s" FOR VALUES IN (\\'%s\

def handle_notify () :
conn.poll ()

for notify in conn.notifies:
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print (notify.payload)

attach_partition (notify.channel, notify.payload)

conn.notifies.clear ()

loop = asyncio.get_event_loop ()

loop.add_reader (conn, handle_notify)

loop.run_forever ()

P ok

JIARY= |
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@ HEEHE LEHEAE PostgreSQL

3T pg_roaringbitmap SZINEE K AIARIR S &
84
BT N A] © 2024-01-22 16:24:46

V55 R PR A B AR TIRA R A IIRE, ERIERBEARAMEERZNET, JEERRLIARE,
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pg_roaringbitmap LR

pg_roaringbitmap 52— T roaringbitmap [ SEEHY & 4a L B EEE A, SZHF roaring bitmap FIFZEEL. &5
E, REESH,

roaringbitmap Fi&
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MFID i IREZ
1 gk =

2 et

RER .
% 1D HF 4
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2 AN

N

FAFIRER
FR% 1D P

1 [1,3,7,123,423 ]
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N

2 T B R [ - Uy BT SRR T I, TELRE P AR 2 AT 1D 4 bitmap & IHETA], BEBSMRCORIISETHE
REFF HLAR b FH AR MERE (K,

51 /51556 roaringbitmap 75 52 18 EREXT Lt

HEFNATR
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@ Hﬁ i:H_E =R PostgreSQL

create or replace function random_string(length integer) returns text as

$S

declare

chars text[] := '{0,1,2,3,4,5,6,7,8,9,A,8B,C,D,E,F,G,H,I,J,X,L,M,N,0,P,Q,R,S,T,U,V,W
result text := '';

i integer := 0;

length2 integer := (select trunc(random() * length + 1));

begin

if length2 < 0 then

raise exception 'Given length cannot be less than 0';

end if;
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@ Hﬁ i:H_E =R PostgreSQL

for i in 1..length2 loop

result := result || chars[l+random()* (array_length (chars, 1)-1)];
end loop;

return result;

end;

$$ language plpgsqgl;

2. A —E BN LR B T B 2L

create or replace function random_int_array (int, int)
returns int[] language sgl as

$S
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@ Hﬁ i:H_E =R PostgreSQL

select array_agg (round(random()* $1)::int)
from generate_series (1, $2)

$S;

3. O — D BBEHL 1T R R B AL

create or replace function random_string_array(int, int)

returns TEXT[] language sgl as

$S

select array_agg(random_string($1)) from generate_series (1, $2);

$3;
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HR ARG

— SRR MR,
1. QI — PR ESAERIE,

EWEE PostgreSQL

create table account (
uin bigint primary KEY,
name varchar,

tag TEXT []
)

RN R @ BRI R (sd) ARTERH]



@ Hﬁ i:H_E =R PostgreSQL

2. BRI A1000W MK SRR (FREMEAZEI 0t TETEED |, H HOIE Gin 251,

insert into account select generate_series(1,10000000), random_string(20), random_st

create index tag_inx on account USING GIN (tag) ;

3. HUATEW, EFRET GN Ml o B4,
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explain analyze select uin,name from account where tag @>ARRAY['GN','o'];

QUERY PLAN

Bitmap Heap Scan on account (cost=52.81..466.86 rows=105 width=19) (actual time=4.2
184 loops=1)

Recheck Cond: (tag @> '"{GN,o}'::text[])

Heap Blocks: exact=184

—> Bitmap Index Scan on tag_inx (cost=0.00..52.78 rows=105 width=0) (actual time=4.
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ows=184 loops=1)
Index Cond: (tag @> '{GN,o}'::text[])
Planning Time: 0.108 ms

Execution Time: 4.528 ms

4. PUTER, BEERIRE vXe f1 Zt FIAH xx 1 (B—REWRKNR)

EWEE PostgreSQL

explain analyze select count (uin) from account where tag && ARRAY['lvXe',6 'Zt'];

Aggregate (cost=21816.39..21816.40 rows=1 width=8)

RN R @ BRI R (sd) ARTERH]

(actual time=8.236..8.238 rows=1
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@ HEEHE =R PostgreSQL

—> Bitmap Heap Scan on account (cost=109.08..21800.56 rows=6332 width=8) (actual ti
901 rows=5390 loops=1)

Recheck Cond: (tag && '{lvXe,Zt}'::text[])

Heap Blocks: exact=5327

—-> Bitmap Index Scan on tag_inx (cost=0.00..107.49 rows=6332 width=0) (actual time=
.0.962 rows=5390 loops=1)

Index Cond: (tag && '{lvXe,Zt}'::text[])

Planning Time: 0.110 ms

Execution Time: 8.270 ms

FHER2 ML HR

N T EE R PR T B S BUTEREIE,  FTLORF EIZRHP IV ESL tag BUCN tagids
1.5 A DRI 7 B1LR,
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create table tag_dict (
tagid int primary key,
taginfo text

)i

2. iz —HAH10W M se A,
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insert into tag_dict select generate_series(1,100000), md5(random() ::text);

3. QIR — BT R AR PRI EAE R
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create table accountl (
uin bigint primary KEY,
name varchar,

tag INT []

)i

4. 18 A1000W M= 2diE
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@ Hﬁ i:H_E =R PostgreSQL

insert into accountl select generate_series(1,10000000), random_string(20), random_ i

5. ERIFIN A AR 1D 29100R15711 I 511K,
ECL:
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@ Hﬁ i:H_E =R PostgreSQL

test=> explain analyze select uin,name from accountl where tag @> ARRAY[100,5711];
QUERY PLAN

Gather (cost=1000.00..191007.68 rows=250 width=19) (actual time=982.585..1000.806 r
Workers Planned: 2

Workers Launched: 2

—-> Parallel Seqg Scan on accountl (cost=0.00..189982.68 rows=104 width=19) (actual t
Filter: (tag @> '{100,5711}'::integer[])

Rows Removed by Filter: 3333333

Planning Time: 0.205 ms

JIT:
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Functions: 12

Options: Inlining false, Optimization false, Expressions true, Deforming true
Timing: Generation 2.280 ms, Inlining 0.000 ms, Optimization 1.176 ms, Emission 14.
Execution Time: 1001.574 ms

(12 rows)

5| :

create index tag_inx_2 on accountl USING GIN(taq);

K55 ¢
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test=> explain analyze select uin,name from accountl where tag @> ARRAY[100,5711];
QUERY PLAN

Bitmap Heap Scan on accountl (cost=49.94..1021.13 rows=250 width=19) (actual time=0
Recheck Cond: (tag @> '{100,5711}'::integer[])

—> Bitmap Index Scan on tag_inx_2 (cost=0.00..49.87 rows=250 width=0) (actual time=
Index Cond: (tag @> '{100,5711}'::integer[])

Planning Time: 0.410 ms

Execution Time: 0.171 ms

(6 rows)
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6. BHKIFIAHRE ID 961568, 973500YH FFIIE,

test=> explain analyze select uin,name from accountl where tag @> ARRAY[61568, 97350
QUERY PLAN

Bitmap Heap Scan on accountl (cost=49.94..1021.13 rows=250 width=19) (actual time=0
Recheck Cond: (tag @> '{61568,97350}'::integer[])

Heap Blocks: exact=1

—> Bitmap Index Scan on tag_inx_2 (cost=0.00..49.87 rows=250 width=0) (actual time=
Index Cond: (tag @> '{61568,97350}'::integer([])

Planning Time: 0.071 ms

RN R @ BRI R (sd) ARTERH] #3559 132101



@ Hﬁ i:H_E =R PostgreSQL

Execution Time: 0.151 ms

(7 rows)

7. BEE xx GHFEELF GRF100H15711) BIAHE xx 1

test=> explain analyze select count (uin) from accountl where tag && ARRAY[61568, 973
QUERY PLAN

Gather (cost=1961.06..173801.15 rows=99750 width=19) (actual time=5.020..28.885 row

Workers Planned: 2
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Workers Launched: 2

—> Parallel Bitmap Heap Scan on accountl (cost=961.06..162826.15 rows=41562 width=1
ps=3)

Recheck Cond: (tag && '{61568,97350}"'::integer[])

Heap Blocks: exact=2053

—> Bitmap Index Scan on tag_inx_2 (cost=0.00..936.12 rows=99750 width=0) (actual ti
Index Cond: (tag && '{61568,97350}'::integer[])

Planning Time: 0.082 ms

JIT:

Functions: 12

Options: Inlining false, Optimization false, Expressions true, Deforming true
Timing: Generation 2.078 ms, Inlining 0.000 ms, Optimization 0.270 ms, Emission 3.4
Execution Time: 29.725 ms

(14 rows)

723 : roaringbitmap

1. BIEREARF, SBUEAF PostgreSQL RAREM 1 IHdfF, LW KEMIFFHRIE, EREALIEE A=A
ﬂo
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create extension roaringbitmap;

2. AIAEARSE ] A B2
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create table tag_uin_list(
tagid int primary key,
uin_offset int,

uinbits roaringbitmap

)

3. ARIEZ AT HIAREE A A1 OW SRR AR AR B X vz Y FH 2
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insert into tag_uin_list

select tagid, uin_offset, rb_build_agg(uin::int) as uinbits from
(

select

unnest (tag) as tagid,

(uin / (2731)::int8) as uin_offset,

mod (uin, (2731)::int8) as uin

from accountl

) t

group by tagid, uin_offset;
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4. EWFREA1, 3, 10, 20009H NG

EWEE PostgreSQL

explain analyze select sum(ub) from

(

select uin_offset,rb_or_cardinality_agg(uinbits)
from tag_uin_list

where tagid in (1,3,10,200)

group by uin_offset

)t

RN R @ BRI R (sd) ARTERH]
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QUERY PLAN

Aggregate (cost=32.47..32.48 rows=1 width=32) (actual time=0.964..0.966 rows=1 loop
—> GroupAggregate (cost=32.42..32.46 rows=1 width=12) (actual time=0.955..0.956 row
Group Key: tag_uin_list.uin_offset

—-> Sort (cost=32.42..32.43 rows=4 width=22) (actual time=0.107..0.109 rows=4 loops=
Sort Key: tag_uin_list.uin_offset

Sort Method: quicksort Memory: 25kB

—> Bitmap Heap Scan on tag_uin_list (cost=17.20..32.38 rows=4 width=22) (actual tim
)

Recheck Cond: (tagid
Heap Blocks: exact=4

ANY ('{1,3,10,200}'::integer[]))

—> Bitmap Index Scan on tag_uin_list_pkey (cost=0.00..17.20 rows=4 width=0) (actual
=4 loops=1)

Index Cond: (tagid = ANY ('{1,3,10,200}'::integer([]))

Planning Time: 0.289 ms

Execution Time: 1.083 ms

(13 rows)

5. &FMEA1, 3, 10, 2000YHFHIEK,
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@ Hﬁ i:H_E =R PostgreSQL

explain analyze select uin_offset,rb_or_agg(uinbits) as ub
from tag_uin_list

where tagid in (1,3,10,200)

group by uin_offset;

QUERY PLAN

GroupAggregate (cost=32.42..32.46 rows=1 width=36) (actual time=0.246..0.246 rows=1
Group Key: uin_offset
-> Sort (cost=32.42..32.43 rows=4 width=22) (actual time=0.043..0.045 rows=4 loops=
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Sort Key: uin_offset

Sort Method: quicksort Memory: 25kB

—-> Bitmap Heap Scan on tag_uin_list (cost=17.20..32.38 rows=4 width=22) (actual tim
Recheck Cond: (tagid = ANY ('{1,3,10,200}"'::integer[]))

Heap Blocks: exact=4

—> Bitmap Index Scan on tag_uin_list_pkey (cost=0.00..17.20 rows=4 width=0) (actual
Index Cond: (tagid = ANY ('{1,3,10,200}'::integer([]))

Planning Time: 0.119 ms

Execution Time: 0.310 ms

(12 rows)

BEERG IR SRR
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test=> select relname, pg_size_pretty(pg_relation_size(relid)) from pg_stat_user_ta

relname | pg_size_pretty
______________ o
account | 1545 MB
accountl | 1077 MB
t_user | 651 MB
tag_dict | 6672 kB
tag_uin_list | 5888 kB
(5 rows)
test=> select indexrelname, pg_size_pretty(pg_relation_size(relid)) from pg_stat_us
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indexrelname | pg_size_pretty
___________________ +________________
tag_inx | 1545 MB
account_pkey | 1545 MB
tag_inx_2 | 1077 MB
accountl_pkey | 1077 MB
t_user_pkey | 651 MB
tag_dict_pkey | 6672 kB
tag_uin_list_pkey | 5888 kB
(7 rows)
it
A RINERMEREA ELAI T 22
25 1175 ES JTER2 roaringbitmap /5%
B ZHEFRE N P53 4.528ms 0.151ms 0.310ms
I B HLFEFRE R P 8.27ms 29.725ms 1.083ms
BiEA RS 4635MB 3244.344MB 1237.12MB

BT bl =My Rl DEER, RIUERCRIFRIHE, LItRAELZIEREARBTEST/7%, roaringbitmap /7%
Bk BXRE, LieRAEWFN SRR AR S AR IEREARCR,
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@ HEEHE =R PostgreSQL
—2k SQL SEHEIFTITHIYA

BTN - 2024-01-22 16:24:46

PostGIS /& % RAEIEE PostgreSQL I—N B, PostGIS $24540 T 22 RI{E EIRSS IRE © ZEAIXTR, 2ERRT], 22
R VE RO ZE AR ERT, [FIRY, PostGIS #E1E OpenGIS FYHLTTE,

PostGIS SCHFTARYZLAIRHEIT, A - 1 (POINT) . £k (LINESTRING) . %4

(POLYGON) . %1 (MULTIPOINT) . £t (MULTILINESTRING) . £%34/F (MULTIPOLYGON) HIE4&
5% (GEOMETRYCOLLECTION) %,

PostGIS t 2 SR IhREE 2 TH, e 1o KRRy 22 AR R 25 |5, BN R 2S5 &, FATTEH 2@ E 0 f
TSR YRR SR, AATRE PRSI, 85T PostGIS+ % RAEHEZE PostgreSQL m] IESEIE,

ASCHIENEE, WES PostGIS SEER“FHIT AT SR I HE,

GIEE=Sas

E5 —1 PostgreSQL 54,
SIS PostGIS fifh.

AR A

BRENBARELIT, ENSBARFERITA TS, BRITIEERISE %1 PostgreSQL L Hl,

RN R @ BRI R (sd) ARTERH] %71 413201


https://www.tencentcloud.com/document/product//409/34626

EWEE PostgreSQL

\\c test
CREATE EXTENSION postgis;
CREATE EXTENSION postgis_topology;

A2 AR 5K 5]

TENV S BAREATAN T a4y, TABLE JERYZRA A HE R E,
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@ Hﬁ i:H_E =R PostgreSQL

CREATE TABLE t_user (uid int PRIMARY KEY, name varchar (20), location geometry);
CREATE INDEX t_user_location on t_user USING GIST (location);

27 SPECYNURe - EE
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@ Hﬁ i:H_E =R PostgreSQL

# QU ENR AR

create or replace function random_string(length integer) returns text as

$S

declare

charg texte([] s= "40,41,2,3,4,5,6,7,8,9,2,8,C,D,8,F,G,58,X,J, XK, L, ¥, N,0,2,0,R,8,T,U,V,W
result text := '"';

i integer := 0;

length2 integer := (select trunc(random() * length + 1));

begin

if length2 < 0 then

raise exception 'Given length cannot be less than 0';
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end if;

for i in 1..length2 loop

result := result || chars[l+random() * (array_length (chars, 1)-1)];
end loop;

return result;

end;

$$ language plpgsqgl;

## TRA T SRR

insert into t_user select generate_series(1,10000000), random_string(20),st_setsrid

R4 - BRI A

1. ESEAE FGEEPR RS BEEER— NMEAR, IR KRR AR AAFRE 7R A & 116.404177,39.909652,

2. WELF )G, DUAEREERIAAAR, IR TEBE AR RS P B ARG IS AT B, 4 S LN R 8 kst
MIRE B, AN @ B,

L

WGS84 /2 H iR  THVHIERALNR R GE, fEEIR L, B NMEFRRFTER I EL— 1 EPSG 1XF8, EPSG:4326 fit/2
WGS84 I1\f%, GPS Z&T WGS84 11y, FrLUE BASEIRIAAFREHEHATZ WGS84 1Y, — A IEEMEEYE
i, 94 WGS84 17k,

PATa S
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http://api.map.baidu.com/lbsapi/getpoint/

@ Hﬁ i:H_E =R PostgreSQL

select uid, name, ST_AsText (location), ST_Distance (ST_GeomFromText ('POINT (116.40417

3. BB B AR R1000K AN I FTA RN R 555 5,
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select uid, name, ST_AsText (location),ST_Distance (ST_GeomFromText ('POINT (116.404177
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@ HEEHE =R PostgreSQL

ANATAC & = BB PostgreSQL 1E4 GitLab
AL AR R AR T

Bl BN E] @ 2024-01-22 16:24:46

;%ﬁ

A

Gitlab 2 —RP2E github FYARSS, kAT DU e RE2 4 git TEEERNEVETL, Er— 1 EBILER Git-repository
EIHARG, LR P RIEAAEN:, BT DU B AR s s, HAESBET ¢

GitLab $24t 1~ GitLab Community Edition iR, #tH P EMT TR RFDATERIARSS 88 3T E AL,

GitLab B2 LR ECR IR AR N I AE B

RS BT AT H g D &0, mARHEEBATE,

Gitlab ARG MTTEIREEH A (12.1) FHEBMYSZHF PostgreSQL, Gitlab /MERH 2+ MySQL I HAIT :
TSI E 7 H A,

RAZBE I ERRHECR IR A MySQL MAIRIRRHI, SORFSEX MySQL fE 487 fif %,

MySQL LN TEXT S8 = By KRR,

MySQL 3k X5,

i PostgreSQL #FREX FFEILL L5, ArLL Gitlab TERZETIHEEAL T PostgreSQL, (HX FHRLEEMINE, SAHIEL
WEARSS AR —E RN, AR PEARSS B Al SEMERT AT A R BB IR IE, 0 T IR RS HEE ARSI
i, SRR 2ERR AR E NG EE IR S5, 1T Gitlab 7£ Gitlab HA Repmgr @1 X #75:T patroni ik
ARHYE AT HBERE, H2 BT RHR — AR S ENE, RA B SRR TR KRR D AP IR,
AT EBANATHF Gitlab HET i A SRR R AR 55 58 #8508 2 PostgreSQL A%,

IR 423k Gitlab

1. HEHIE

CentOS Linux release 7.6.1810 (Core),

gitlab-ce 14.9.3 it

RS —A, WIEFRIGBLLLE, MALTR50GBLL L, I Jopt M HEE — MR A,

NS EAEE PostgreSQL —1~, AUASHRYE B & KRG OOEATHCE, IR — MRS EUNYSLH, FEARYE B AR
FARETY 2%, MOARKRYE Gitlab FYRA I TR BEE R

2. T#, GitLab it fEPKEE T T BB ZEEN Gitlab 22501, THEBIAMGH _HERFRELLE Gitlab k%
HIARSS 2

3. &% GitLab

5 root F LT TAIiEA) 223 Gitlab, # i ja — P FER AR aR 228, rlERGET yum sHA L T B
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https://mirrors.tencent.com/gitlab-ce/

@ Hﬁ i:H_E =R PostgreSQL

TERT LT

curl https://packages.gitlab.com/install/repositories/gitlab/gitlab ce/script.rpm.s
sh gitlab-ee_install.sh

export EXTERNAL_URL=https://gitlab.example.com

yum install -y curl policycoreutils-python openssh-server cronie

rpm —ivh gitlab-ce-13.10.2-ce.0.el17.x86_64.rpm

HR2 L A LB dETR PostgreSQL
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1. A = EBARFERSS, AN EEIEE PostgreSQL, ZRIES IR EHEZE PostgreSQL 155 I, 0l
PostgreSQL 54,

TR

O Bl 2 B R I 7R B PRSI FERRUAS - GiitLab RIRARZEXS I, A IITERIRA{L GitLab IHEFHRERIUAR—3, ik
BRI

GitLab fiftA /N7 HETY PostgreSQL A
13.0 11
14.0 12

2. @S % P LRGSR BRSNS F PostgreSQL . Al ] psql TEMIAE & Al USRI IREEIZE, 5Bk
A, TSR NS BERS A 22 2L IE,
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https://www.tencentcloud.com/document/product/409/40724

@ Hﬁ i:H_E =R PostgreSQL

psql -U <BIBFEEHR> -p <Wild> -d postgres -h <ifj[Alitk>

3. BACERBIEEH AR — GitLab FrEHIYIKE, 40 gitlab, 1HFEILK S X43HE superuser S FREHE =EHEE
e 5 EHANR, WERAE pg_tencentdb_superuser o
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create user gitlab login password 'gitlab_ ****_password#123"';
grant gitlab to <HHIEHEAKS>; grant pg_tencentdb_superuser to gitlab;

4. RIGAIE— gitlab FrE EAH Y database :
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@ Hﬁ i:H_E =R PostgreSQL

create database gitlab owner=gitlab ENCODING = 'UTF8';

TR
£ GitLab FEHH AR REXF pg_trgm. btree_gist. plpgsqgl fdifF, EERAIENIE, E#LAL GitLab KHE
FrEZNAE, (HEFEERUEREQIERI,

I3 | B GitLab JeREEFENIER=LEE % PostgreSQL
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EWEE PostgreSQL

1 SRR

GitLab 2R 5%, HE gitlab FLESCIE, BRIAN | Jetc/gitlab/gitiab.rb, BRIA S FRECE LG
A, mhEd MlanEE IR ER

# cat /etc/gitlab/gitlab.rb |grep -v “# | grep -v "$
external_url 'http://gitlab.example.com'

2. FEMSAFRIRIGIMALLTER, MR EdE 4 PostgreSQL BRI AZ gitlab H
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## postgresqgl connect

## WSEOLEN false HEZEHWNEMN postgresqgl, MEHANGE postgresqgl HIEJH

postgresgl [ 'enable'] = false
gitlab_rails['db_adapter'] = "postgresqgl"
gitlab_rails['db_encoding'] = "utf8"

# BAEES

gitlab_rails['db_database'] = "gitlab"
gitlab_rails['db_pool'] = 100 ## EUEERF
gitlab_rails['db_username'] = "gitlab"

4 D, TEIRTEE SECEBK
gitlab_rails['db_password'] =

RN R @ BRI R (sd) ARTERH]

"gitlab_Test_password#123" ## IjlAjHik



@ HEEHE LEHEAE PostgreSQL

gitlab_rails['db_host']
gitlab_rails['db_port']

"gz-tdcpg-ep-6kvx6pl9.sql.tencentcdb.com" ## VilENHE
"25870"

TR, ACARATE VL R I, RSN E, R |

ActiveRecord: :ConnectionNotEstablished: could not translate host name "gz-tdcpg ep-
6kvx6pl9.sgl.tencentcdb.com " to address: Name or service not known

PR BAR BT MR, W ping @il i 1P Hitk sk I BERRHT L2 1 DNS RS 52, R
IRV IR RSO (P Stk R 6 PR S 370 B P SR S B R T B s s,
L E IR 25 2 AP DNS JIRZ5 235k host, ERUREEIRS B2k, WIRTEHAEH host 2% DNS fli%s, Sesaxt
GitLab MRS HEFEEL.

A4 . I b 58Kk EH GitLab

1. ATLL T e S 9lia{t GitLab, e SHITRIEAE—BITE, TEMO%ERF, HiER © gitlab Reconfigured!
i, A E WA L 5ERK.
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gitlab-ctl reconfigure

2. PUTLA T a3 53] GitLab,
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gitlab-ctl startok

3. Al LUT URL 7510] GitLab, # CiEViRLE, AIRERARSS eebh KEEHIFRH),
HitbR_B 0 http://{AIRVARS S 1P HBHE} /users/sign_in
R SLEAT
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GitLab

A complete DevOps platform

Username or email

GitLab is a single application for the entire software development
lifecycle. From project planning and source code management to CI/CD,
monitoring, and security.

Password

This is a self-managed instance of GitLab.

(] Remember me

Don't have an account

4. FIAREEFNRS N root, HIARFEREVIAATERUS, AN TR

IR L BRI (bR ARSUERT] #4589 132101
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Password stored to /etc/gitlab/initial_root_password.

cleaned up in first reconfigure run after 24 hours.

PiRA :
AITEARSS aa RIS PF R RIARLE T, SERE k)G, THICHECEM,

RN R @ BRI R (sd) ARTERH]

This file will be



EHBAT

g GitLab = wenu

EWEE PostgreSQL

/s Anyone can reglster for an aceount.

Only allow anyane 1o register for accounts on GitLab instances that vou intend to be used by anyone, Allowing anyane (o register makes GitLab instances mane vu

Acknowledga
Projects

‘r‘mrpm]a::ls 1 Starred projects 0 Explore projects

all Personal

GitLab Instance { Monitoring 17 Cwne

M This project is automatically generated and helps monitor this GitLab instance, Learn more

I, GitLab il Z3<5e ), JeeRFIE#H GitLab,
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@ HEEHE LEAEPE PostgreSQL
ST cos_fdw SIS 17 HE

OIS - 2024-01-22 16:24:46

CI=N=R
H

RARECEN ARG A, IR DAE, BEE SRR R, HEBHREBRER ; TR 0l 5% T2

MR, TP OB, AR, TS50 BRI R A, (HSCRREMIBR, BROMERE ST

REABNZERIE, O 7RTHEAR AL ERERE, FRER ISR TR LR,

MNTRAREM S, AR ERERE DU AR gt — B B OO B, B IR RdE % PostgreSQL £
MESER R, TRMEER R R HARDRER SR 2 MSA NI IE 5, SO PIEEEM, W, alfis

BRI TERERH, (HEARITEES, RIS, (APEREE SIS TERE SSD H. HATFHIARSS
Fr, SRIENE S WIER BT, JFHARBUH P RAR, 2 — AR A LR 5 %

JIZRMEST

Bz COS ZEHMAIR BTN RIEMEIRSS . TPAFME Y RTSLBIAVARE S R E T cos_fdw flifFEHEAIMENT COS -
(SR

3T cos_fdw HEAFRI LUK COS HIEHREINEE PostgreSQL BB EFRH, i1 @R —FEiF] COS HIWEHE,
SIS IAEE D B P LR RO AREEN A VIRE, (XFRZRF COS fZifH Y EUE S HRL B £ PostgreSQL
R e R

ESVRZ

Gi—5I% : ZMEENE, EFRISBESENIY, B PostgreSQL BE b sGa AT SRS — 15 ],

FRASTEA © A MERE SSD 17Mil, BEARAKE(R 86.25%,

FERMRIE PR BRI EE S CSV A AFT COS H, 1ER KU PostgreSQL BT M3 T4 81
2, HNAMRIER—FRE

TFRRFFHE © COS fFiEAR AR LR, P A LURIESIRIE LTS E, AEHBOAE R,

XIFRAEER | SAEMIRCRIREER, BX join %, XEHMESE %8 FRCEERSIY, HIFE—1
Gt —RHERL S T Y BESCH

SCRPRRA

H R 3 A7 SR AT IRAHY B3R PostgreSQL
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@ HEEHE =R PostgreSQL

PostgreSQL 10
PostgreSQL 11
PostgreSQL 12
PostgreSQL 13
PostgreSQL 14

{fiFH cos_fdw FY /57

TEFEIRLUT UL cos_fdw -
1. FHEE,

2. &% COS,

3. Al cos_fdw fdifFs

4. fI7& Foreign Server,

5. il Foreign Table,

6. &AM,

LM ®#78=7

BEHIE—MEREES COS [FIHR, [F]n] H XA MUASEL NG AR 55 2540 CVM,
BERGEICN © Centos 7,
1. %% PostgreSQL & F'ifi, FI5% PostgreSQL HIW T #7025 77 %5,
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https://www.postgresql.org/download/linux/redhat/

EWEE PostgreSQL

sudo yum install -y
https://download.postgresqgl.org/pub/repos/yum/reporpms/EL-7—

x86_64/pgdg-redhat-repo—latest.noarch.rpm
sudo yum install -y postgresqgll3

/
2
=

2. R GERR, I psql an v ifilnl— T RUEE, EEREREEN, maglT
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@ Hﬁ i:H_E =R PostgreSQL

psgl -Uroot -p 5432 -h 10.x.x.8 —-d postgres
Password for user root:

psgl (13.6, server 13.3)

Type "help" for help.

postgres=>

3. PostgerSQL % i TR ZR5e MG, #EAT COS #H#l, XHEIATET COSFS H#EEIRF #= EAVEANKELT, A]
S TS B KA & CVYM TR 1%, 155 i COSFS Hid,
4. B ETIAG, RIHAATDUT a3 AR Lo
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https://www.tencentcloud.com/document/product/436/6883

EWEE PostgreSQL

sudo yum install libxml2-devel libcurl-devel -y

5. i) COSFS 1 github T #Milk, T#; COSFS WY &ZEtl,
6. MECERUE I R T BB IIRSS A . BT AR COSFS e,
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https://github.com/tencentyun/cosfs/releases/download/v1.0.19/cosfs-1.0.19-centos7.0.x86_64.rpm

@ Hﬁ i:H_E =R PostgreSQL

rpm —-ivh cosfs-1.0.19-centos7.0.x86_64.rpm

TR
AR B A 25T Y, (H BRI 2L RS COSFS 9, AILUE Lif AN A --force SEGRHIZLE,
7. ZH5ER COSFS Ja, HTAT e, I COS MiHE#EEIH 4RSS 2.,
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@ Hﬁ i:H_E =R PostgreSQL

echo <BucketName-APPID>:<SecretId>:<SecretKey> > /etc/passwd-cosfs
chmod 640 /etc/passwd-cosfs
cosfs <BucketName-APPID> <MountPoint> -ourl=http://cos.<Region>.mygcloud.c

om —-odbglevel=info -ocallow_other

BucketName-APPID F {7 Fifg .
Secretld 1 SecretKey N2 E R,
8. HEHSERE, FIHEAZHERHSRH, BT, EFEEHEHERT, JRHAT df -h EEHEEEN

RN R @ BRI R (sd) ARTERH] 5598 1132101



@ Hﬁ i:H_E =R PostgreSQL

[root@VM-4-17-centos ~]# df -h

Filesystem Size Used Avail Use$% Mounted on
devtmpfs 1.9G 0 1.9G 0% /dev

tmpfs 1.9G 0 1.9G 0% /dev/shm

tmpfs 1.9G 472K 1.9G 1% /run

tmpfs 1.9G 0 1.9G 0% /sys/fs/cgroup
/dev/vdal 50G 3.0G 44G 7% /

tmpfs 379M 0 379M 0% /run/user/0

cosfs 256T 0 256T 0% /mnt/pgstorage
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@ Hﬁ i:H_E =HHEAE PostgreSQL
TR

FEEERG, BRI TEIE S .
ATRIFE—5K 3 sensor_log, FLEMAITF :

CREATE TABLE sensor_log (
sensor_log_id SERIAL PRIMARY KEY,
location VARCHAR NOT NULL,
reading BIGINT NOT NULL,
reading_date TIMESTAMP NOT NULL
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@ HEEHE LEHEAE PostgreSQL

)

CREATE INDEX idx_sensor_log_location ON sensor_log (location);
CREATE INDEX idx_sensor_log_date ON sensor_log (reading_date);
insert into sensor_log(location, reading,reading_date) wvalues ('38c—
1401',293857, current_timestamp) ;

insert into sensor_log(location, reading,reading_date) wvalues ('38c—
1402',293858, current_timestamp) ;

insert into sensor_log(location, reading,reading_date) wvalues ('34c-—
1401',293859, current_timestamp) ;

insert into sensor_log(location,reading, reading_date) wvalues('18c-—
1401"',2938510, current_timestamp) ;

AERAFFH psql P TBEE S, AT iEHITIERE, RS HAZER header,
SHEKSE
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@ Hﬁ i:H_E =R PostgreSQL

psgl -U root —-p 5432 -h 10.0.4.8 —-d hehe -c \\COPY sensor_log
(sensor_log_id, location, reading,reading_date) TO '/mnt/xxx/sensor_log.csv' WITH

csv;

EERESH CHiEmE, i, SRKE, HESHR)
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@ Hﬁ i:H_E =R PostgreSQL

psgl -U root —-p 5432 -h 10.0.4.8 —-d hehe -c '\\COPY (select * from sensor_log
where location='18c-1401"') TO '/mnt/pgstorage/sensor_log.csv' WITH csv;'

EEREAATIERUS, SLRTLAE COS M I H ST KIS T,
T AZ| COS #Y csv AT EHFI4,

Bl
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@ Hﬁ i:H_E =R PostgreSQL

cos_fdw f@fF Xt COS 1Y secret id 1 secret key #ATINAALIE, MNZE LMK T pgerypto fdfE, KRILFATIHEREH
I BB 222 pgerypto fift

CREATE EXTENSION pgcrypto;
CREATE EXTENSION cos_fdw;

% Foreign Server
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EWEE PostgreSQL

CREATE SERVER cos_server FOREIGN DATA WRAPPER cos_fdw OPTIONS (
host 'xxxxxx.cos.ap-nanjing.mygcloud.com',

bucket '"xxxxxxxx',

id "XxXXXXxXXX',

key '"xxxxxxxxxx'

)

X
host HHHL & i 2~ COS MarYTG RIhl, Hibk AR FZE R http 58 https,
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@ Hﬁ i:H_E =R PostgreSQL

Foreign Server 111y id fil key B THUKIE R, cos_fdw S HBHTINEF M, RRELHIFSEHRENES, &K
FRE/RIFHPER. BATAILAH SELECT * FROM pg_foreign_server ; HZlo

Bll7# COS AHak5R

CREATE FOREIGN TABLE test_csv (
wordl text OPTIONS (force_not_null 'true'),
word2 text OPTIONS (force_not_null 'off') ) SERVER cos_server OPTIONS (
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@ Hﬁ i:H_E =R PostgreSQL

filepath '/test.csv',
format 'csv',

null 'NULL'
)

cos_fdw XEREFZ A COS AR AMLE I [F— > FOREIGN TABLE H, 7£ filepath S HIHE LN 044, DX
A, kAT (R RS o

CREATE FOREIGN TABLE multi_csv (
wordl text OPTIONS (force_not_null 'true'),
word2 text OPTIONS (force_not_null 'off') )

SERVER cos_server OPTIONS (
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@ Héfﬂﬁ =R PostgreSQL

filepath '/a.csv,/b.csv,/c.csv.2',
format 'csv',

null 'NULL'

)i

A WIERER

FRIZE R

cos_fdw BERE TG AERSCAFRY AN, & THRIMELR, A T B 724 COS XA, e lifg—Nm
SFRVIMTEIHSR, FH R HRFTE SRR,
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EWEE PostgreSQL

— A
postgres=# EXPLAIN SELECT * FROM test_csv;
QUERY PLAN

Foreign Scan on test_csv (cost=0.00..1.10 rows=1 width=128)
Foreign COS Url: https://xxxxxxx.cCo0s.ap—-nanjing.mygcloud.com
Foreign COS File Path: /test_csv.csv
Foreign each COS File Size (Bytes): 86
Foreign total COS File Size(Bytes): 86

(5 rows)
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@ Hﬁfﬂﬁ =R PostgreSQL

— BAH
postgres=# EXPLAIN SELECT * FROM multi_csv;
QUERY PLAN

Foreign Scan on multi_csv (cost=0.00..1.20 rows=2 width=128)
Foreign COS Url: https://XXXXXXXXXX.COS.ap—-nanjing.mygcloud.com
Foreign COS File Path: /a.csv,/b.csv,/c.csv.2
Foreign each COS File Size(Bytes): 15,172,86
Foreign total COS File Size(Bytes): 273

(5 rows)

EHGE
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EWEE PostgreSQL

postgres=# SELECT * FROM test_csv;

wordl | word2 | word3 | word4
——————— e it
AAA | aaa | 123 |
XYz | xyz | | 321
NULL | | |
NULL | | |
ABC | abc | | (5 rows)
TN REEE F AR
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@ Hﬁ i:H_E =R PostgreSQL

AILUEH insert into ... select * from ...; ZEPIAVIEAIANERINVEGES AR A,

postgres=# CREATE TABLE local_test_csv (

postgres (# a text,
postgres (# b text,
postgres (# ¢ text,
postgres (# d text

postgres (# );

CREATE TABLE

postgres=# INSERT INTO local_test_csv SELECT * FROM test_csv;
INSERT 0 5
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@ Hﬁ i:H_E =R PostgreSQL

postgres=# SELECT * FROM local_test_csv;
al|l b | c | d

—————— ot

AAA | aaa | 123 |

XYZ | xyz | | 321

NULL | | |

NULL | | |

ABC | abc | | (5 rows)
TREEH
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@ HEEHE =R PostgreSQL

postgres=# CREATE TABLE pt (a int, b text) partition by list (a);

CREATE TABLE

postgres=# CREATE FOREIGN TABLE pl partition of pt for values in (1) SERVER
COs_server

postgres—# OPTIONS (format 'csv', filepath '/listl.csv', delimiter ',');
CREATE FOREIGN TABLE

postgres=# CREATE TABLE p2 partition of pt for wvalues in (2);

CREATE TABLE

- TERIHFEN

postgres=# SELECT tableoid::regclass, * FROM pt;

tableoid | a | b

__________ o

el | 1 | foo

pl | 1 | bar

(2 rows)

postgres=# SELECT tableoid::regclass, * FROM pl;

tableoid | a | b

(2 rows)

postgres=# SELECT tableoid::regclass, * FROM p2;
tableoid | a | b

S o

(0 rows)

-— HESHREINREHEAREE

postgres=# INSERT INTO pt VALUES (1, 'xyzzy'); —— ERROR
ERROR: cannot route inserted tuples to a foreign table
-— AHIFRAZEM, AJDIEEESXERPEA

postgres=# INSERT INTO pt VALUES (2, 'xyzzy');

INSERT 0 1

postgres=# SELECT tableoid::regclass, * FROM pt;
tableoid | a | b

__________ e
pl | 1 | foo

pl | 1 | bar

P2 | 2 | xyzzy

(3 rows)

postgres=# SELECT tableoid::regclass, * FROM pl;
tableoid | a | b

(2 rows)

postgres=# SELECT tableoid::regclass, * FROM p2;
tableoid | a | b

__________ o
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@ Hﬁ i:H_E =R PostgreSQL

p2 | 2 | xyzzy
(1 row)

il FREHES

DROP EXTENSION cos_fdw;
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@ HEEHE LEHEAE PostgreSQL
S0

CERATE SERVER 2%
ZH WiRA
host IIRTiR] COS ik, 733 host A ELE http/https FiZK
bucket  TEEIISAFR, 1FEAEMIMAHMEZUA BucketName-APPID,  IANE B TEIEAT G PR A% X
id M= 1Y secret id

key K= 1 secret key

CREATE FOREIGN TABLE &%

2R Wi

filepath Sample

format TEERIRIIMEI, HRIEE csv

delimiter FEE BRI 77 bR A

quote FEE BRI S H S PF

escape FE & BHR L LR

encoding FaE LRI SRS

null FEE PEEC A B ZRF EREIFR null, 140 null ‘NULL, BDFIESR NULL B4 E 24 null

FaE AN WEAR N IZ G- 22 7R B AL, B4, force_not_null id” &7 © AR id FIUE 922,
WRZAE N ZE 7T H,  TASZE null

force_not_null

XY INE S 22 FFF ERISRC, BIAN, force_null id” 37 AR id FIAVIECNZE, TNZE

force_null
null

FEIRAL T

L cos_fdw [ COS I RBUEEER, RERUTHEA :

code : HIFHTE R HTTP IRAHD,

HHIERIEKEY HTTP header : B/RIHIRAVER. HIEAS I NN L, HA x-cos-request-id AILUHTF
KA T RN, ANRIZIUNZE, FoRARBIIIA COS KIXiEK.,
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https://www.tencentcloud.com/document/product/436/7729
https://console.tencentcloud.com/workorder/category

@ Hﬁ i:H_E =R PostgreSQL

+ postgres=# SELECT * FROM test_csv; + ERROR: COS api return error. « DETAIL: COS a
HTTP/1.1 403 Forbidden

. Content-Type: application/xml

« Content-Length: 0 .« Connection: keep-alive

« Date: Thu, 07 Apr 2022 09:00:22 GMT

« Server: tencent-cos
X—cos—-request—-id: NjIOZWE4MJjZENDcINGUOMD1fMjI3ZTJEMTI3YTJJMWM=

+ x—cos—trace—-id:

OGVmMYzZiMmQzYjA20WNhODkONTRkMTBiOWVMMDAXODcOOWRkZ jk0ZDMINmMI1IM2E2MTR1Y2MZzZDhmNmI5MW I
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@ Héfﬂﬁ =HHEAE PostgreSQL
@it pgpool SLILELE /) H

T HEHTIN ] ¢ 2024-03-20 15:49:10

&% pgpool

T# pgpool FH#fT2%E, T# Hik,
$ ./configure
$ make

$ make install

2. BEEEXH

WeBH :

fiEH pgpool SEELTAEI 177 17], FrEINIEAAETER P AT pgpool 2 8, R il oA T 224k ai5d PostgreSQL
ATAIE S

AL iE pool_passwd 0S4

pool_passwd &5 23T pgpool AR FEIN 7 ZE RS S . T DUE AN T fv A s RS S
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https://www.pgpool.net/mediawiki/download.php?f=pgpool-II-4.4.5.tar.gz

@ Hﬁ i:H_E =R PostgreSQL

[root@VM-0-15-tencentos ~]# cd /usr/local/bin

[root@VM-0-15-tencentos bin]# pg_md5 --mdS5auth --username=dbadmin password
[root@VM-0-15-tencentos bin]# more /usr/local/etc/pool_passwd
dbadmin:md50b0cdb5c1d1£f30fe83e5a72061749681

A& pgpool.conf S
R ZeEE pgpool-1l J5,  pgpool.conf.sample # H ahE L, Al TS WS #E E a4 0 pgpool.conf , SRJ5VRATLARE
RIHEE,
$ cp /usr/local/etc/pgpool.conf.sample /usr/local/etc/pgpool.conf
pgpool-1l ERIN 232 5] 9999 i [T AMERE, AIRIREMNHM EAEZER, HiE
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@ HEEHE LEHEAE PostgreSQL

listen_addresses = 'localhost'
port = 9999
E RN pgpool ELELW T, ESE :

\)

# BACKEND CLUSTERING MODE
# Choose one of: 'streaming_replication', 'native_replication’',
# 'logical_replication', 'slony', 'raw' or 'snapshot_isolation'’

# (change requires restart)

backend_clustering_mode = 'streaming_replication'

# - pgpool Connection Settings -
listen_addresses = '0.0.0.0"
# what host name(s) or IP address(es) to listen
on;
# comma-separated list of addresses;
# defaults to 'localhost'; use '*' for all
# (change requires restart)
port = 9989
# Port number
# (change requires restart)
unix_socket_directories = '/tmp'
Unix domain socket path(s)
The Debian package defaults to

/var/run/postgresqgl

+H  H= H H

(change requires restart)
#unix_socket_group = "'
# The Owner group of Unix domain socket (s)
# (change requires restart)
reserved_connections = 0
# Number of reserved connections.
# Pgpool-II does not accept connections if over
# num_init_chidlren - reserved_connections.

# - pgpool Communication Manager Connection Settings —
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A BT

pcp_listen_addresses = ''

process to listen on;

pcp_port = 9898

pcp_socket_dir = '/tmp'

listen_backlog multiplier = 2

serialize_accept = off

thundering herd problem

# - Backend Connection Settings -

backend_hostname0 = '172.16.0.3"

backend 0
backend_port0 = 5432

backend_weight0 = 1

mode)

#backend_data_directory0 = '/data'

backend_flag0 = 'ALWAYS_PRIMARY'

RN R @ BRI R (sd) ARTERH]

+H = H H*

EWEE PostgreSQL

what host name(s) or IP address(es) for pcp
comma-separated list of addresses;
defaults to 'localhost'; use '*' for all

(change requires restart)

Port number for pcp

(change requires restart)

Unix domain socket path for pcp
The Debian package defaults to
/var/run/postgresqgl

(change requires restart)

Set the backlog parameter of listen(2) to

num_init_children * listen_lbacklog multiplier.
(change requires restart)
call to avoid

whether to serialize accept ()

(change requires restart)

Host name or IP address to connect to for

Port number for backend O

Weight for backend 0 (only in load balancing

Data directory for backend 0

Controls various backend behavior

ALLOW_TO_FAILOVER, DISALLOW_TO_FAILOVER

#1121 H132m



EHBAT

EWEE PostgreSQL

# or ALWAYS_PRIMARY
backend_application_name(O = 'server(0'
# walsender's application_name, used for "show
pool_nodes" command
backend_hostnamel = '172.16.0.12"
backend_portl = 5432
backend_weightl = 1
#backend_data_directoryl = '/datal'
backend_flagl = 'DISALLOW_TO_FAILOVER'
backend_application_namel = 'serverl'
# — Authentication -
enable_pool_hba = on
# Use pool_hba.conf for client authentication
pool_passwd = 'pool_passwd'
# File name of pool_passwd for md5
authentication.
# "" disables pool_passwd.
# (change requires restart)
allow_clear_text frontend _auth = off
# Allow Pgpool-II to use clear text password
authentication
# with clients, when pool_passwd does not
# contain the user password
# — SSL Connections -
ssl =off
# Enable SSL support
# (change requires restart)
# ______________________________________________________________________________
# POOLS
# ______________________________________________________________________________
num_init children = 32
# Maximum Number of concurrent sessions allowed
# (change requires restart)
max_pool = 4
# Number of connection pool caches per
connection

RN R @ BRI R (sd) ARTERH]
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@ HEEHE LEHEAE PostgreSQL

# (change requires restart)

# — Life time -

child life time = 5min

# Pool exits after being idle for this many
seconds
child max connections = 0

# Pool exits after receiving that many
connections

# 0 means no exit
connection_life_time = 0

# Connection to backend closes after being idle
for this many seconds
# 0 means no close
client_idle_limit = 0
# Client is disconnected after being idle for
that many seconds
# (even inside an explicit transactions!)

# 0 means no disconnection

# ______________________________________________________________________________
pid_file_name = '/var/run/pgpool/pgpool.pid'
# PID file name
# Can be specified as relative to the"
# location of pgpool.conf file or
# as an absolute path
# (change requires restart)
logdir = '/tmp'
# Directory of pgPool status file
# (change requires restart)
# ______________________________________________________________________________

ST

Activate connection pools

=

(change requires restart)
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EHBAT

EWEE PostgreSQL

# Semicolon separated list of queries
# to be issued at the end of a session
# The default is for 8.3 and later
reset_query_list = 'ABORT; DISCARD ALL'
# The following one is for 8.2 and before
# ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
# LOAD BALANCING MODE
# ______________________________________________________________________________
load _balance _mode = on
# Activate load balancing mode
# (change requires restart)
ignore_leading_white_space = on
# Ignore leading white spaces of each query
write_function_list = "'
# Comma separated list of function names
# that write to database
# Regexp are accepted
# If both read_only_function_list and
write function_ list
# is empty, function's volatile property is
checked.
# If it's volatile, the function is regarded as
a
# writing function.
allow_sqgl_comments = off
# if on, ignore SQL comments when Jjudging if
load balance or
# query cache is possible.
# If off, SQL comments effectively prevent the
Jjudgment
# (pre 3.4 behavior).
disable_load balance_on_write = 'transaction'
# Load balance behavior when write query is
issued
# in an explicit transaction.
#

RN R @ BRI R (sd) ARTERH]
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session ends.

been

transaction will

transaction.

will

ends.

transaction

'always'.

statement_level_ load_balance = off

RN R @ BRI R (sd) ARTERH]
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Valid wvalues:
'transaction' (default):
if a write query is issued, subsequent
read queries will not be load balanced
until the transaction ends.
'trans_transaction':
if a write query is issued, subsequent

read queries in an explicit transaction

will not be load balanced until the

'dml_adaptive':

Queries on the tables that have already

modified within the current explicit

not be load balanced until the end of the

'always':

if a write query is issued, read queries

not be load balanced until the session

Note that any query not in an explicit

is not affected by the parameter except

Enables statement level load balancing
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health_check_period = 0
health_check_timeout = 20

health_check_user = 'nobody'

health_check_password = "'

look for the

empty password

health_check_database = "'

'postgres' frist,

health_check_max_retries = 60

health check before giving up.

health_check_retry_delay =1

retries.

connect_timeout = 10000
to connect to backend.

user may want to increase

health check,

3. ECB PCP &5y

RN R @ BRI R (sd) ARTERH]

EWEE PostgreSQL

Health check period

Disabled (0) by default

Health check timeout

0 means no timeout

Health check user

Password for health check user

Leaving it empty will make Pgpool-II to first

Password in pool_passwd file before using the

Database name for health check. If '', tries

Maximum number of times to retry a failed

Amount of time to wait (in seconds) between

Timeout value in milliseconds before giving up

Default is 10000 ms (10 second). Flaky network

the value. 0 means no timeout.

Note that this value is not only used for

but also for ordinary conection to backend.
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@ HEEHE =R PostgreSQL

pgpool-Il &—MHFEBIRENEE O, T 85d Mg IREEE E T E 8. K] pgpool-Il 5, Z{#H PCP @i,
AGHAT R PINIE, SXFRIALER] PostgreSQL I FHIANIERF, X FEETE pep.conf XHHE X —MHPRIZ, 7
ZAEF, — NP AAEEENHIES—1TH, ENMTHES O B, ZEwNH mds B kg

4, EEERGRET R

# - Backend Connection Settings -
backend_hostname0 = '172.16.0.30"
# Host name or IP address to connect to for
backend 0

backend_port0 = 5432
# Port number for backend 0
backend_weight0 = 1

# Weight for backend 0 (only in load balancing

mode)
fbackend_data_directory0 = '/data'
# Data directory for backend 0
backend_flag0 = 'ALWAYS_PRIMARY'
# Controls various backend behavior
# ALLOW_TO_FAILOVER, DISALLOW_TO_FAILOVER
# or ALWAYS_PRIMARY
backend_application_name(O = 'server0'

# walsender's application_name, used for "show
pool_nodes" command
backend _hostnamel = '172.16.0.16"
backend_portl = 5432

backend_weightl = 1

#backend_data_directoryl = '/datal'
backend_flagl = 'DISALLOW_TO_FAILOVER'
backend_application_namel = 'serverl'

% load_balance_mode #i%iE N true, pgpool-11 FFAEEMHE T rl 2 8197 & SELECT # ),
load_balance _mode = on
# Activate load balancing mode
# (change requires restart)

ignore_leading_white_space = on
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# Ignore leading white spaces of each query
write function_list = '!
Comma separated list of function names
that write to database

Regexp are accepted

H  H= H= H

If both read_only_ function_list and
write_function_list

# is empty, function's volatile property is
checked.

# If it's volatile, the function is regarded as

# writing function.
allow_sqgl_comments = off
# if on, ignore SQL comments when judging if
load balance or
# query cache is possible.

# If off, SQL comments effectively prevent the

Jjudgment

# (pre 3.4 behavior).
disable_load_balance_on_write = 'transaction'

# Load balance behavior when write query is
issued

in an explicit transaction.
Valid wvalues:

'transaction' (default):

if a write query is issued, subsequent
until the transaction ends.
'trans_transaction':

if a write query is issued, subsequent

#

#

#

#

#

#

# read queries will not be load balanced
#

#

#

#

# read queries in an explicit transaction
#

will not be load balanced until the

session ends.
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been

transaction will

transaction.

will

ends.

transaction

'always'.

statement_level load_balance

5. B3l pgpool-Il F

EWEE PostgreSQL
#
# 'dml_adaptive':
# Queries on the tables that have already
# modified within the current explicit
# not be load balanced until the end of the
#
# 'always':
# if a write query is issued, read queries
# not be load balanced until the session
#

# Note that any query not in an explicit

# is not affected by the parameter except

off

# Enables statement level load balancing

FIRIERE T H

$ pgpool -n -d > /tmp/pgpool.log 2>&1 &

PiHA :

A pg_is_in_recovery(),

G W EEE A1 pg_is_in_recovery(), ANERAZERA false #1 true, WiRAZEAS

BRAGR A EL T FEFMNE, BNEE S B R,
i & P 5 psql 4% pgpool, 7R status N IEH
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@ Hﬁ i:H_E =R PostgreSQL

[root@VM-0-15-tencentos ~]# /usr/local/pgsqgl/bin/psgql -h127.0.0.1 -p9989 -Udbadmin
Password for user dbadmin:

psgl (15.1)

Type "help" for help.

postgres=> show pool_nodes;

node_id | hostname | port | status | pg_status | lb_weight | role | pg_role
atus_change
————————— s E et T s At
0 | 172.16.0.30 | 5432 | up | unknown | 0.500000 | primary | unknown
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@ Hﬁ i:H_E =R PostgreSQL

-27 20:04:13

1 | 172.16.0.16 | 5432 | up | unknown | 0.500000 | standby | unknown
-27 20:04:13
(2 rows)

postgres=>

EREFImEARE SQL, MTIEATX D 7 ERELHIMIESCHI, LG BRI,

postgres=> insert into pgpooll (id, name)values (3, 'b");
INSERT 0 1

postgres=> select * from pgpooll;
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postgres=>
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