@ SRA0SS,INC.

PostgreSQL 14 fEIEHRARE

2021-10-23 OSC Online Fall

SRA OSS, Inc. BAXRX %t
=X &

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 1


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

EEOHE: SHE Y .

» 2021F9AH4308)1)—X » 51X &
s BRI ANILTTRY,

PostgreSQL 14 SR IRE,
DFEEE P IERER L% PostgreSQLMD X 1Z %75
FRERLET, EEREFENTS

" EEBODKRITDONTE . (’#QIE)EIZIKPostgreSQL
SBALZET, —H4 HE
C AN H
J o0
PostgreSQL

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 2


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

PostgreSQL [2DUVT

- %

\l

#Hee)L— 3 IILT—32~X—X(RDB)
s DE/EARDB B2 E#E

= RULDEERZFD
* 19804 MPOSTGRES, 19964 PostgreSQL 6.0

BSDAA4 7 M PostgreSQLZA X

» I FETHEWNA—TY—RYTHT
s TERKRE -FHAREEEMNSPostgreSQLE SR ATXIZFIE

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 3


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

NETD))—R

(a—F1780)

3,500,000
3,000,000 ~apo9 10
2,500,000 11.09

2,000,000 ‘06.12

‘05.01 05.11 Parallel
query 4
Repli- 4
1,500,000 ep 7
cation
'

|/
bitmap Update \ Table
1,000,000 logical
500,000 . @ &

4core
m scale

0
n—savy) 8.0 81 82 83 84 90 91 92 93 94 95 96 10 11 12 13



http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

PostgreSQL 14 DO#fE
eps SQL ¥

= YILFEEE
= Btree Index BB R{ERHIE ]
. SOHEGEER SEARCH/CYCLE®]

» | 242 kBT—RIEHE "RATWX
" postgres_fdwifE 18 ' I
" ADHALLTV 7T—2av B E o oy g bl Eiss
. /\°3l/)l/7I'JE&§

= RIS DMEEERE

* pg_read_all /
pg_write_all O—JL

» EITRRATE 2 —¥L5R

* pg_amcheck

" Pg_ rewdeIZ\E'.E

Copyright © 2021 SRA OSS, Inc. Japan All rights r 5


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

[EEmE E
Btree IndexfEX1tBH1E
» BTSN T-IHEBIZHIFRRIEEXRT (A2 TYIR)
EMEERZ {0 10,15,20

c BEDAVTYIRAIUN)ZBEMIC
BHETELHLDIC

58,9 10,11 (15,16

» UPDATE T&LABXIEIZx e 3,44 556
e HOTHEEEA I MV LNV —RIZE R
o R—UNE|FHADEZIZ,
HIPRFTEEIE B B IE 3 5
e VACUUMAMLIBE% 825

.

AVTYDRBNLSD /P
B TE.
AVTYIDAIVNID |
HEANE (T—2IL)

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 6



http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

PbgrE “EHLLLIIC Blree
A TVI REERK
UPDATE%#&Y3R g
PGl4 1 > T v 7 AR AR{LFHLE | pgbenchZ3E1T,
ERRLT=A>TYIRD

* WY A EHER,
20

o
e m REINDEX BE#%
X 15 m pgbench E£17#
; (autovacuum=on)
o pgbench E£17%
% 10 (autovacuum=off)
%
~
NI
%.

0

PG13 PG14

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 7


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

MEgETE

TN D HRRHTET

» PRI RE(E ?
* CREATE STATISTICS TH#E3BMD TS H#isH1ER

= XDIEHBFERDENE — ‘

 EBTAHERK

db1=# CREATE TABLE t_exstat (a int); \V
db1=# INSERT INTO t_exstat SELECT generate_series(1, 1000);

db1=# CREATE STATISTICS s ON mod(a,10), mod(a,20) FROM t_exstat;
db1=# ANALYZE t_exstat;

db1=# EXPLAIN (ANALYZE, TIMING OFF)
SELECT * FROM t_exstat WHERE mod(a,10) = 0 AND mod(a,20) = 0;
QUERY PLAN

Seq Scan on t_exstat
(cost=0.00..25.00 rows=50 width=4) (actual rows=50 loops=1)
Filter: ((mod(a, 10) = 0) AND (mod(a, 20) = 0))
Rows Removed by Filter: 950
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PAY AR =
. pg|Z(1IE5E7J_Et)s 1z4 default toast compression = 1z4

o T—JILDFIELITIETE ALTER TABLE (F—JIUY ALTER (FI)
SET COMPRESSION 1z4;

« BARIZBERMDIT4—ILE (TTDF) Bl

dbl=# SELECT id, pg column compression(coll) FROM tbll;
id | pg_column compression
____+ _______________________

1| 1z4

2 | pglz
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INSERT INTO ft_test1
SELECT g, 'XXXXXXXXXX"' FROM generate_series(1, 1000) g;
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SEARCH / CYCLE®\](2)
CREATE TABLE
=# SELECT chain AS follow_chain, cyclemark, cyclepath t sns_ follow
FROM ( (idl int, id2 int);

WITH RECURSIVE search tree (id2, chain) AS (
SELECT id2, ARRAY[idl,id2] FROM t sns_ follow f WHERE f.idl =1
UNION ALL
SELECT f.id2, st.chain || ARRAY[f.id2] FROM t sns follow £

JOIN search tree st ON (f.idl = st.id2)
) SEARCH DEPTH FIRST BY id2 SET search seq
CYCLE id2 SET cyclemark USING cyclepath
SELECT chain, search_seq, cyclemark, cyclepath FROM search tree
) Vv
ORDER BY search_seq;

follow_chain

I

+

| {(3)}
{1,3,4} I
{1,3,4,9} I
{1,3,4,9,3} I
{1,3,8} I
{1,3,8,4} I
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{(3),(4),(9)}
{(3),(4),(9),(3)}
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{(3),(8),(4)}
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=# SELECT j['l']['A'] FROM
(VALUES ('{"1":{"A":100, "B":200}, "2":{"C":300}}'::jsonb)) AS v(j):;

j
""" json® (L
(iogow) Tt

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 20


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

B

17 g Hi| {HIHERE

» H—/\HlEEEELTREI7Z AR Ly a i
* idle_session_timeout:
TARIL Yy a3 Zd YT 224 LTIk

— EEILEREEBEAAD cronPaT G E TR

= 54T N E R HEAfR AN
* client _connection_check interval
Io2AT7 L DETIREEEIRE T S

— PEERIFTH—/MAITSQLETHICITRES NG A o f=

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 21


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

B

HOATLA—)L

* pg_read_all_data SEEA1—Y%
« ETHT—H%ESRBIETTES FOEMTED
(SELECT#EFR . USAGEER)

S UTIIEAET,

* pg_write_all_data

s ETDT—REEHLITTED
(USAGE#RR ., INSERT#ER . DELETE#ERR . UPDATE#ER)

* pg_database_owner
o BEACIRED T —AIR—AMEEEZA/NELTNSA—)L,
= pg_database_owner IZH¥EREZ{FET HE.
ERHIEFRD T —IRN—AMEEICHEREZTEL-CEIZES

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 22


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

B

EITHRRETIEEHRDEM (1)
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* pg_stat_progress_copyEa1—

=# SELECT * FROM pg stat progress_copy;

~[ RECORD 1 ]---—4-------—- — RThOIAE—NHZBEDAHTRERSND
pid | 3987

datid | 16406

datname | dbl

relid | 16407

command | COPY TO < COPY TO A COPY FROM

type | FILE «— {11~ PROGRAM, PIPE, CALLBACK

bytes processed | 37164345 — CCETTURELIz/ MM

bytes_ total | 0 < COPY TO Tl £V A XNTHL=H 0
tuples_processed | 556350 — CCETTRELETH
tuples_excluded | O — CCETTUELI-THOK 2

Copyright © 2021 SRA OSS, Inc. Japan All rights reserved. 23


http://www.sraoss.co.jp/
http://www.sraoss.co.jp/

@ SRA0SS,INC.

s _
ETRHEEHER DB (2)
" WALEEH LIS R

* pg_stat_walE 1—:
" WALLO—FBEEOREE, TARVESTHL - TV 1 DMRE

» ODALLTIT—2 a0 D#fiEtER

e pg_stat_replication_slotsE 21—

=# SELECT * FROM pg stat replication_slots;

-[ RECORD 1 ]+---——————-

slot name | subl

spill txns | O — spill@EHLLENSV YO 308
spill count | O — spillEEHLLEHE

spill bytes | 0 — spillJ/EHLLF/ 1K
stream txns | 1 — AM)—LREHLIENUP IO a0
stream count | 1 — AM)—LZEHL-E

stream bytes | 67109019 — AM)—LZEHL=/ 1M

total txns | 1 — RBrSUHHIaE

total bytes | 67109019 — SRER/ A M
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* amcheckiLaEZ= A EIZHESI=HDIOTATba< Ik

$ pg_amcheck dbl

$ pg_amcheck -d dbl -s public -t pgbench accounts -v
pg_amcheck: including database "dbl"

pg_amcheck: in database "dbl": using amcheck version "1.3" in
schema '"public"

pg_amcheck: checking heap table
"amcheckdb" . "public"."pgbench accounts"

pg_amcheck: checking btree index
"amcheckdb"."public"."pgbench accounts_ pkey"
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