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PostgreSQL 12 &T
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SQLH#BEMEMN(1)

* FETCH FIRST ... WITH TIES

dbl=# SELECT * FROM t_rank ORDER BY score DESC
OFFSET 0 ROWS FETCH FIRST 3 ROWS WITH TIES;

id | score
____+ _______

1 | 100

2 | 90

3 | 90 SEIEEM

4 | 90 BIEGRL (21) 756,
s STEHNT S,
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* JSON Path @ datetime() AVvkEHN
* json_path_query tz() EmiEMN

B OB %1,
B B % D
A TE S,

dbl=# SELECT jsonb path query (
'["12:30:54", "9:10:00", "13:20:10"]1",
'$[*] .datetime() ? (@ > "12:00:00".datetime())"');
jsonb path query

"12:30:54" to_timestamp() &
13:20:10 FIFRDEIRE.

dbl=# SELECT jsonb path query (
'"{"timestamp": "2020-06-06 05:05:05 PM +09:00"}"'::jsonb,
'$.timestamp.datetime ("YYYY-MM-DD HH:MI:SS AM TZH:TZM")');
jsonb path query

"2020-06-06T17:05:05+09:00"
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Btreed/> Ty AD 4 RER L (1)

545 HEB% (deduplication)
» BT —AREEDER

+—iE E=—2TID +—iE E—2TID
data_1 tid_1 data_1 tid_1

S R NHEE td_2, 603, 104 |

................................

data_2 tid_3 data_3 tid_5

. data_2 tid 4

"""""""""""""" BARY A X R
data_3 tid_5 IVEA—) S AR
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dbl=# CREATE TABLE btree test (fl1 text COLLATE "C");
dbl=# CREATE INDEX ON btree test (f1l) WITH (deduplicate items=on) ;

dbl=# INSERT INTO btree text w
SELECT 'foo' FROM generate series(1,100000); FI4 )Lk
deduplicate (CLD1>FT VIR P XEE deduplicate (C&L D INSERT 4LIBESRIDER
2500 600
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FELZH
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o EIELIETT
 R=UNEDESICEEHRFZEIT

S EHERAD NG E

= T—45E.

e JERTERIL COLLATE ZfEo71-3XF5F!

* real, double precision

* numeric

o« O T HRI(EEH. EEE., A JSONB)

* INCLUDE Zf#34>Tv9 X
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dbl=# SELECT * FROM t_log;
dt | severity | message
_____________________ +__________+__________________________________
2020-05-25 14:09:51 | ERROR | syntax error at or near "XX"
2020-05-25 14:09:52 | FATAL | role "pgsql" does i
2020-05-25 14:09:52 | LOG | received SIGHUP, | ,, -
2020-05-25 14:09:53 | ERROR | cannot convert v J—FHE D35,

dtFlF A TYI AT

(fi) BE (=) — 38

dbl=# CREATE INDEX ON t log (dt);

dbl=# SELECT * FROM t log WHERE dt > ' 2020-05-25 14:10'
ORDER BY dt, severity, message LIMIT 1000;

Copyright © 2020 SRA OSS, Inc. Japan All rights reserved. 11
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HT-TETIVER(2)

Limit (cost=0.38..74.06 rows=1000 width=46)
(actual time=0.031..0.599 rows=1000 loops=1)
-> Incremental Sort (cost=0.38..735.25 rows=9974 width=46)
(actual time=0.030..0.534 rows=1000 loops=1)
Sort Key: dt, severity, message
Presorted Key: dt
Full-sort Groups: 32 Sort Method: quicksort Average
Memory: 27kB Peak Memory: 27kB
-> Index Scan using t log dt idx on t log
(cost=0.29..379.83 rows=9974 width=46) 25V —~0
(actual time=0.011..0.333 rows=1001 loops=1) <= 127 kB
Index Cond:
(dt > '2020-05-25 14:10:00': :timestamp without time 2zone)
Planning Time: 0.107 ms
Execution Time: 0.649 ms L5\ )—~D

&= 3.3ms

e 5R1b. FRAEDEH
* enable_incremental_sort (F7#4/JLk on)
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- EITITSEER(3)
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H-TEFTIVER4G)

dbl=# EXPLAIN (ANALYZE) SELECT uid, count(l) FROM t login GROUP BY uid;
QUERY PLAN
HashAggregate (cost=36995.00..41912.19 rows=101094 width=12)
(actual time=198.841..295.113 rows=100000 loops=1)

Group Key: uid
Planned Partitions: 4
Peak Memory Usage: 4145 kB work_mem
Disk Usage: 30376 kB 'AMB' Di5zE
HashAgg Batches: 4
-> Seq Scan on t_login (cost=0.00..16370.00 rows=1000000 width=4)

(actual time=0.013..47.859 rows=1000000 loops=1)

Planning Time: 0.092 ms
Execution Time: 301.152 ms

. GroupAggregate J:U &, *A*E!) HashAggregate &LVY:ELY

—

- %wwtcm\\yt/ﬁ%@rﬁvmwmﬂ
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IN—T 423 0T—TILDOWE (1)

e ODAILTYr—2 3 Rt BEREINE,
o = s . — \ ) — T T4 AR
s BIN—T430T—TILTC—FRIEE SN D,

dbl=# CREATE PUBLICATION publ FOR TABLE pt member;

dbl=# SELECT * FROM pg publication tables;

pubname | schemaname | tablename

_________ +____________+________________________

publ | public | p_member 1

publ | public | p_member 10001 oo L

publ | public | p member 20001 ?!_723/{EE_-G~

(3 rows) - - %fT—jijﬁO)A
INT)r—23 3 AT RE

dbl=# CREATE PUBLICATION pub2 FOR TABLE pt member

WITH (publish via partition root = true);

(— pg_publication_ tables [ZI& 1TV MJFEIFiEM)

Copyright © 2020 SRA OSS, Inc. Japan All rights reserved.

15


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

@ SRA 0SS, INC. |

IN—T4230T—TILOBEER (2)
o NN—T AL IAVEDHEHEEOUR

SELECT lo.mes, ld.detail FROM t log parted 1lo
INNER JOIN t log detail parted 1ld ON (lo.id = 1d.id);

— IN—TqaT—TI IN—TqarT—TIL
LEFT JOIN @ | t_log_parted t log detail parted
i’zl_é':‘j:x fi[_:(: o -, S %:I:A o -, .
Append‘éhé /.\_T'l'/EI./'] <« TE /.\—T'f/EI/']
| (id: 100000 ~ 199999) (id: 100000 ~ 199999)
\ \
IN—T 42322 < e IN—=T432
e L (id: 200000 ~ 299999) (id: 200000 ~ 299999)
N [ \
NhHdE IN—T 43233 eh=) IN—T 4233
BRELEMOT= | (g 300000 ~ 399999) ™ ™ (id: 300000 ~ 399999)
[ |
| IN—Tq2a4
(Id 400000 ~ 499999) Japan All rights reserved. 16
|
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IN—T4230T—TILOHER (3)

{THEAIBEFORER) 73 % Iitx

dbl=# CREATE FUNCTION tf 1() RETURNS TRIGGER LANGUAGE plpgsql AS
$$ BEGIN NEW.mes := substring(NEW.mes from 1 for 1000) ;
RETURN NEW; END; $$;

dbl=# CREATE TRIGGER trgl BEFORE INSERT OR UPDATE
ON pt log parted FOR ROW EXECUTE FUNCTION tf 1();

N

s N—T 4 aT—TILET—TIL) IR EERITA

s N—T 4V EDITBENELSIEEE
NJHETHIZTS—IZH5 ABIEES id &}
EET IS
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i 51l VACUUM

o T—JINDEAT VY RE S| TUIE

" TIAIRTHRI BT BI0I
o AUTYDADEENIT MG NIEEKAD AT aEET S
* max_parallel_maintenance_workers = 2
(max_worker_processes. max_parallel_workers)

* min_parallel_index_scan_size = 512kB

VACUUM (PARALLEL (MiZT—h#) [,...1) [KT—TIEEN
vacuumdb --parallel=(iiFIE) ...

vacuumdb --jobs=(T3aT#) ... éggjiédé%%ﬁgﬁigh
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EWHREE 2 —DHLIR(1)

HERIATUE E AL 2 —
(FULLTZ%LY) VACUUM pg_stat_progress_vacuum

CLUSTER. VACUUM FULL pg_stat _progress_cluster
CREATE INDEX. REINDEX pg_stat_progress_create index

pg_basebackup pg_stat_progress_basebackup
ANALYZE pg_stat _progress analyze
: %lﬁliﬁhua
* MDD phase CLICRIBIEEMEEZRS 218H

» phase DEFEHINNE
s ETTETIHEEBHMEDIUN)NELLGS

 ANALYZEETHEHRT—IILHAXRERDIATURZL,
MNREARDFAEIETTE T LI DHIEAZELLY,

Copyright © 2020 SRA OSS, Inc. Japan All rights reserved. 19
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* pg_basebackup #&# ® phase:

N

N

N

N

N

y/

y/

y/

y

y

N

y/

EWREE 2 —DHLIR(2)

pg_basebackup A<k
TR T D -Pv A+ T3> T
mlt,la,llzmg _ o & phase #fEFETEZD,
waiting for checkpoint to finish
estimating backup size
streaming database files
waiting ff)r wal ar.chlvmg to finish .
transferring wal files SQLl

SELECT phase, backup streamed / backup total::float * 100

[ RECORD 1 ]------ e e
phase
progress ratio(%) | 32.19553708609419

AS "progress_ratio(%)" FROM pg stat progress basebackup;

| streaming database files

Copyright © 2020 SRA OSS, Inc. Japan All rights reserved. 20
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BEf st s D Ik ok

¢ DSATURTCFNRILINADTAVT BT
* channel_binding=require (prefer, disable)
= )N—23211.x LIB§EH—/\0) scram-sha-256 25T

N — =i FRRINAO T4
* TLS/\ /E.V*EIE E@EEFHOD@'(‘;IZ/P@UHRU(:
: : Ty a EIRDEREEN T,
= ssl_min_protocol_version Man-In-the-middle % 2% 5 <

= ss|_max_protocol_version

* VIATUNEAED/ART—FDIEE
" sslpassword
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pgbench DLk

0 = s_a,— = P pgbench_account A
o N—T 423 T—ILDERL 1005177 2.
S5IN\—T42av®D
IN—T42arT—T)LIC

$ pgbench -i -s 50 --partitions 5 dbl

« Y—/\IT—FEmK
» ChETIE pgbenchll TT—424% /K
» I A T3 T g DRDHYIZG EIEE

$ pgbench -i -I dtGvp -s 50 -h remote host dbl

DBH—/\AVAIR A~
DiZEIZ, MHEZE

=Rt

s TRERBROEEENNRE
= JT—XT LIS B RRE
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pg_rewindD B

« BEIV v al)HhnNl
" TRET—2T 1L UM [EPostgreSQLEIEEIZZIELT=
LD TRITNIEELEL ] DEENREIS
» [RAOFv2UAN)EELT, FLLI1ZEEE

o YANERTEZBEIER (--write-recovery-conf)
= =AY —/N\[TERETDARRINADEREEERK

e WAL7—HhAT#EHR (--restore-target-wal)

* restore_ command EHEEZ{FES
e 3—FYrDWAL7—hHAJEEETRITaAVUREFETE
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pg_verifybackup

s MFER—ZANVIT7YTOREEEZFRET ST K
* pg_basebackup T backup_manifest AR5

{ "PostgreSQL-Backup-Manifest-Version": 1,

"Files": [

{ "Path": "backup label", "Size": 224, "Last-Modified": "2020-08-06 04:47:55 GMT",
"Checksum-Algorithm": "CRC32C", "Checksum": "fdOec8cb" },

{ "Path": "global/1262", "Size": 8192, "Last-Modified": "2020-08-01 23:36:31 GMT",
"Checksum-Algorithm": "CRC32C", "Checksum": "8b5ccé6da" },

{ "Path": "global/2964", "Size": 0, "Last-Modified": "2020-08-01 23:23:16 GMT",
"Checksum-Algorithm": "CRC32C", "Checksum": "00000000" 1},

: HRER

» YZATJIARNMIEDE B IT7MILDF o5 LERET
» JL—2BRKDH X
s RERICHRET H%4L tarfeRA THH]
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FDDERITNLEE

* reindexdb A¥ --jobs Xt

e pg_dump A HNEBTF—TILNBEES T AEEIC

* --include-foreign-data

e trusted 7z EXTENSION

= T—AR—X[Z CREATE(ER A HNIL
— A —H TELEATES, LWLV EHEDEM
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JEEHLDITHRERE(T)

e SIMILAR TO ... ESCAPE NULL
» SQLEZ#EY . XHAWd NULL #iRF K5I
o« fEEIL ESCAPE?EE’E—%H%LT:@&EC?&L\ﬁ-—,“jwwo) [q

IRy —TXF
INVD RSy

* effective_io_concurrency
» EEEOEKRNER
« RRL—1/0FIETIEAL,
T)IyF§HER—HEEEIET

dbl=# SELECT round(sum(OLD / i::float))
FROM generate series(l, OLD) s(i);

OLD

)
NEW = round[ E L

0q 1
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JERHMDOEHRERE(2)

* pg_stat_ssl. pg_stat_gssapi Ea1—
» FHEITOEXRFH ASNnGiEd

o FHARNVIDEZRAER
= RecoveryWalAll - RecoveryWalStream
= RecoveryWalStream — RecoveryRetrieveRetrylnterval

* opaquestl B DR LE
o NERF—HIFID 7.2LLHIDHLVEXDELE
e HMEFITAD 7. 4LRIOHLVEXEFFELE
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PostgreSQL 13 JI)—RXFE

» 20204 5AH 21H betal J1)—X

= 20204 6 25H beta2 J1)—X

= 2020F 9AFKRLKHLY? 13.0 Y)—RDRAH
* 20204 3Q LEtEISN TULNM=AY, BEIZ 8A
« 8/13 beta3 JI)—X
« BE rc lRD)—AHH D

ITFEDELE:
version release date
9.6.0 2016/9/29
10.0 2017/10/5
11.0 2018/10/18
12.0 2019/10/3
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Yal\d
* PostgreSQL [X&RE ) —RE#Efn

* N—23aV13 FZEENDGEOHDADry—1)1)—R
= EEEMNDELL TYTTL—RLPTL
" RN—=23 VTSN TN THRR R FEA S

Qul
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