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1. (FUSIC

AXZE (X PostgreSQL 19 (CEFNDIEELRFHEZHAL. EERICHMESBIARIERZIRE T DHED
TY., PostgreSQL 19 (CDWTHREEL LD ELTWBRI—HDIFICRDCEEZBENEULTWVWET,
2026 F£6 A 4 H(CU U —XENJz PostgreSQL 19 betal A U CTHREEEITULE LT,

2. W&

PostgreSQL 19 DEB/IFHEEFUTDEOTY, ARFIAZ FTHIINSDIEBZWMD LIFFET,
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sREZ21—IL

o pg_plan_advice

o pg_stash_advice

o pg_stat_statements tiZE

CNSICHZ T, IEEBOEZERICDVWTEESRUET,
COOMBICE. HEEBINCEENLSH S DET . ETCOEERAD—E(C DU TI(E PostgreSQL 19 RF2 A>
rRDUU—X_J— K (BIFURL) [CEE&EH=NTWLWET, UJ—REEURL D ldevel ]l H¥ 191 (D FET,

https://www.postgresgl.org/docs/devel/release-19.html

3. BEEDfzshntty K7V

3.1. VINIITPAF

PostgreSQL 19 (R—AIR%EED) (FUTF URLDR—ZHB545T>0O— REEETT . V—XATI— R,
Windows D F/\AF VDA > A =3, RPMyum URZ RURHEESNTULE Y,

https://www.postgresgl.org/download

3.2. RERIE
MEIRE S U T, IRAE{EEAE D RHEL 10.x (x86_64) Hift 0S MRIEY S > &= FERALE U,
AAREE(FEAN IS TEYS > FOMREDIRR O AIRIEY — ) NCH TR EEEDRIEIER U TOWEEA. T
BEZIREL T DHEE. [H/\—23 D oiee = ENIRVWNGEE EDEEZIT D TLET,

3.3. 12X

gcc. bison, perl-FindBin. zlib-devel. readline-devel . libicu-devel. openssl-devel. libzstd-devel. 1z4-devel.
libuuid-devel. liburing-devel D&/ \w o —HH 5 UEHA >R —=)LENTVWDIRET., V- I—RDE
JLRZEITWE Uz, FBHIC postgres 1—H TinAEEAIEER /usr/local/pgsql/19 5« LU RUZABLTH

=F9,
Frz. EILRY—)LELUTIE meson / ninja ZEALUEITDT. RAICINSDA A M=)ILEITVET,

UFERTIOIVY FERUET,
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(meson, ninja 4 YA k=)L)
# dnf install python3-pip perl-FindBin

# pip3 install meson ninja

(LLF. postgres A—HTEI F&A VR F—ILERTT)
# su - postgres
$ wget
https://ftp.postgresqgl.org/pub/source/v19betal/postgresgl-19betal.tar.bz2
(REEIE 147, V) —R#IL Tv19.0/postgresql-19.0.tar.bz2] )

$ tar jxf postgresgl-19betal.tar.bz2

$ cd postgresgl-19betal

$ meson setup build --prefix=/usr/local/pgsql/19
$ cd build

$ ninja

$ ninja install

ANRDOFEFIBAT D/ \W T —ZBHCERF A REILRDIZHD/I\W T —ZEZH TRz, N8

AFIETEZ<DIFE, HTML RFI A MOEILR -« />R b—)LIFEBENDIEI T,

RIBZERZREIDI7 I EESHUT, BRAULET . postgres 1—H TiHAHEZOIHER /var/lib/pgsql

TALIRNINBDEDEL., EDTFICT—INR—RITSRAITA LI RMIZRBELET,

$ cat > ~/pgl9.env <<'EOF'

VER=19

PGHOME=/usr/local/pgsql/${VER}

export PATH=${PGHOME}/bin:${PATH}

export LD_LIBRARY_PATH:$ {PGHOME}/1ib:${ LD_LIBRARY_PATH}
export PGDATA=/var/lib/pgsqgl/data${VER}

EOF

$ . ~/pgl9.env
$ cat ~/pgl9.env >> ~/.pgsqgl profile

T—INR—RITSRIZEHRLFET. O —JUEL (COV—JL) UTF8ZF AL hELET . Fe U

—)\OJINEZBRNCITIREESZI TLET,

$ initdb --no-locale --encoding=UTF8 -c logging collector=on
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PostgreSQL =& LFE 9,

$ pg ctl start

EEADT —INR—RZVER LUET .

$ createdb -U postgres dbl

P DEAREE(E db1 7 —HFR—R(C postgres 1T—H THEH L TITLE T,

$ psgl -U postgres -d dbl
psgl (19betal)

Type "help" for help.

dbl=4#
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4. FEISHEREENN
ETRENMEE. PSR OOV TEIERRE L TOEET, 2, HHE THEEOMERHEE LET,
SENMEORERHIIRIASNS Y= 1 PILCRBEESNTOET, X h—ILBIC RE1X>

EILR - 1> X b=ILUIEBE. LTOHFR (1> X h—JL5E®D share/doc/html) (C HTML O~ =1 77)LHVAE
BMENEI,

/usr/local/pgsql/19/share/doc/html/

ZF7z. BUF URL (CT PostgreSQL 19 MEE RF 1 A MR SESNTULET, UU—-X#&(E URL D
[devell EFHY 191 (C/aDZET,

https://www.postgresgl.org/docs/devel/

4.1. $8EALE

AREIT (FERMERENEZRD LIFFET,

AETHD LIFZEDLSMNIE. AIOESE, NOTIFY OW> R, FIDENM. UTF8 DAXF/INIFZEHE,
(EXPLAIN D TIMING 72 ED) F+ =>2J5HAI PL/pgSQL 1 > S AMB{bIR E T, MREcRERIE > fzekfg
MTIRONTNET,

4.1.1. TS5>F7NE

KN—ZI > TERLRBT S FTOWRENBASNE U, FREDZWMD LIFFET, CNUCESH
DILRXWEEDMTIINDNTNE T,

@ ANTI JOIN D&
—HURWC ER/ERMET S, L\ S ANTI JOIN DRIEEDT S AERHI WL DI MEENE U,
NOT NULL ##9D& DI TD I... NOTIN (...) | ZE>/ZBIRILVEDEZ Anti Join TS EBRTETCE
BEDICRDELE. UTICHERUET,

(NULL A EFENGLVFITO NOT IN % Anti Join THLIE)
dbl=# CREATE TABLE t4lla (id int NOT NULL, v text);

dbl=# CREATE TABLE t41lb (id int NOT NULL, v text);

dbl=4# INSERT INTO t4lla SELECT g, md5(g::text) FROM generate series(l, 1000) g;

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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dbl=# INSERT INTO t4l1lb SELECT g, md5(g::text) FROM generate series(l, 500) g;

dbl=# ANALYZE;

dbl=# explain (costs off)
SELECT * FROM t4lla WHERE id NOT IN (SELECT id FROM t411Db);
QUERY PLAN
Hash Anti Join
Hash Cond: (t4lla.id = t41llb.id)
-> Seqg Scan on t4lla
-> Hash

-> Seqg Scan on t4llb

(5 rows)

(PostgresQL 18.x MD#ER : hashed SubPlan & Filter THMEThTILVD)
QUERY PLAN

Seq Scan on t4lla
Filter: (NOT (ANY (id = (hashed SubPlan 1).coll)))
SubPlan 1
-> Seqg Scan on t4llb

(4 rows)

Frz. KDZBLDFEICHERES R ANTIJOIN EFFIRTEBALDCRDFEUZ. LTOBITIE. S83ES
LTWLWBFT—TJLD NUT NULL FJ(CH LT IS NULL 4% DT TLBD T, Bk& L TIE ANTIJOIN (—3K
LIRRWEBDEIRR) (CRDET, TNZE AntidJoin DTS BERTUBTEDILD(CRODTLET,

(S5 E % Anti Join THUHE)
dbl=# CREATE TABLE t4llc (id int, v text);
dbl=# CREATE TABLE t411d (a int NOT NULL, b int);
dbl=# INSERT INTO t4llc SELECT g, md5(g::text) FROM generate series(l, 10000) g;
dbl=4# INSERT INTO t41ld SELECT g, g FROM generate series (1, 100) g;
dbl=# ANALYZE;
dbl=# explain (costs off) SELECT * FROM t4llc tl

LEFT JOIN t411d t2 ON tl.id = t2.b WHERE t2.a IS NULL;

QUERY PLAN

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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Hash Anti Join
Hash Cond: (tl.id = t2.Db)
-> Seqg Scan on t4llc tl
-> Hash
-> Seqg Scan on t4lld t2

(5 rows)

(PostgresSQL 18.x DFER : SNEFHEE L Filter TUEIHATULVD)
QUERY PLAN
Hash Right Join
Hash Cond: (t2.b = tl.id)
Filter: (t2.a IS NULL)
-> Seqg Scan on t4l1ld t2
-> Hash

-> Seqg Scan on t4llc tl

(6 rows)

® SEMI JOIN D&

INBADEIFVEDEZHED. LWHWSB SEMI JOIN DREIEEDOT S AERRhiSEE=NE U,
SEMI JOIN T(& Semi Join 7S > BZRZFESHEDMIC. BIRWEDERAINSEERRED X THEP

BEEEITOIAFNEDFET, COEEOTSUERN I —URFT o W IICKEFELTWLT, TORER, RE1E
RETTSONERSNDCENHDFE U TDRSRIGEICDVTEEHEOARICDVLWTIR hMEERE
TOESICHEENFE U

HTFIE FEREDRCIRRSNESNUIRT S EROHIZERUET .

(PostgresQL 18.x TOHMNLERT IS OMNELHH)

dbl=# CREATE TABLE t4lle (a int, b int);

dbl=# INSERT INTO t4lle SELECT g % 100, g FROM generate series (1, 10000) g;
dbl=# CREATE INDEX ON t4lle (a);

dbl=# VACUUM (ANALYZE) t4lle;

dbl=# explain (costs off) SELECT * FROM t4lle tl WHERE tl.a IN (

SELECT a FROM t4lle t2 WHERE a < 10) ORDER BY tl.a;

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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QUERY PLAN
Merge Join
Merge Cond: (tl.a = t2.a)
-> 1Index Scan using td4lle a idx on tdlle tl
-> Sort
Sort Key: t2.a
-> HashAggregate
Group Key: t2.a
-> Index Only Scan using t4lle a idx on tdlle t2
Index Cond: (a < 10)

(9 rows)

Index Only Scan Z L CY— h&NTL\B adDfE%RE/ \wv S 155 (HashAggregate) LT, €MD&, BU
V—RUTWET, CNISEBRDHDNIBIEE NI E T U TDOEID T/ WS aEHMNEBIRENN S 2o —
ACBRBELET & BESNAKDBPECRDET,

(PostgreSQL 18.x - /\v S aEHNERIT-IHE)
dbl=# SET enable hashagg TO off;
dbl=# explain (costs off) SELECT * FROM t4lle tl WHERE tl.a IN (
SELECT a FROM t4lle t2 WHERE a < 10) ORDER BY tl.a;
QUERY PLAN
Merge Join
Merge Cond: (tl.a = t2.a)
-> 1Index Scan using t4lle a idx on t4lle tl
-> Sort
Sort Key: t2.a
-> Unique
-> Sort
Sort Key: t2.a
-> 1Index Only Scan using t4lle a idx on té4lle t2
Index Cond: (a < 10)

(10 rows)

FERERTE. A>T Y IRMBICRFr > UERICH LT, YV— M 2EITRONTVET,

10
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PostgreSQL 19 TIERIUFIETUTOREEMNESNELUZ. V- MBEDA 2TV IRARF v UER%E
Unique T—EB5 —4%1t9 3. EWLWSEBMUIBSEDOE\ERIT TSSO ERDELURE.

(PostgresSQL 19.x TO#ER - enable hashagg = on/off LWFTHITH)
dbl=# explain (costs off) SELECT * FROM t4lle tl WHERE tl.a IN (
SELECT a FROM t4lle t2 WHERE a < 10) ORDER BY tl.a;
QUERY PLAN
Merge Join
Merge Cond: (tl.a = t2.a)
-> 1Index Scan using t4lle a idx on t4lle tl
-> Unique
-> 1Index Only Scan using t4lle a idx on t4lle t2
Index Cond: (a < 10)

(6 rows)

® Append/MergeAppend T12 oYX %)L Y—FFAE P

UNION 4] & ORDER BY A TRILVADEHEREZY — NUDDHET B LT, AL — RTDA > IUX
AN — EERTBRT SO EENBLDICRDFEUE.

UFICHZERUET,

(@%l, bHIA VTYIRLEHEIT—TINE aSEFA VT VI ADHBDT—TILEER)
dbl=# CREATE TABLE t411f (a int, b int, PRIMARY KEY (a,b)):;
dbl=# CREATE TABLE t4l1lg (a int, b int, PRIMARY KEY (a)):;
dbl=# INSERT INTO t411f
SELECT g % 1000, g / 100 FROM generate series(l, 100000) g;
dbl=# INSERT INTO t4llg
SELECT g, (random() * 1000)::int FROM generate series(l, 10000) g;
dbl=# VACUUM (ANALYZE) t411f, td4llg;

(=T o R LAX Y VIZBLEN > EBEBICOVWTRIT IS VERET 5)
dbl=# SET enable segscan TO off;
dbl=# explain

SELECT a, b FROM t411f UNION ALL SELECT a, b FROM t4llg ORDER BY a, b;

11
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(PostgreSQL 18.x THRITTIUHAH)
QUERY PLAN
Merge Append (cost=982.97..4907.97 rows=110000 width=8)
Sort Key: t4llf.a, t4llf.b
-> 1Index Only Scan using t4llf pkey on t4l1lf
(cost=0.29..2800.29 rows=100000 width=8)
-> Sort (cost=982.67..1007.67 rows=10000 width=8)
Sort Key: t4llg.a, t4llg.b
-> Index Scan using t4llg pkey on t4llg
(cost=0.29..318.29 rows=10000 width=8)

(6 rows)

PostgreSQL 18.x DERITSS>Tld. T/ —RT 411gT7—TILDA>FT VIR RFv 2% UTeitR %
BEYV—MIBFICR>TWVWET, 12T VIRRAF v R afICDVWWTIEY — MNEDIXT TIH S,
A3 (Z Incremental Sort AN EIEE/R (ST T,

(PostgresSQL 19.x TORITFSUHH)
QUERY PLAN
Merge Append (cost=3.57..4621.78 rows=110000 width=8)
Sort Key: t4llf.a, t4llf.b
-> 1Index Only Scan using t4llf pkey on t4llf
(cost=0.29..2796.29 rows=100000 width=8)
-> Incremental Sort (cost=3.27..725.48 rows=10000 width=8)
Sort Key: t4llg.a, t4llg.b
Presorted Key: t4llg.a
-> 1Index Scan using t4llg pkey on tdllg
(cost=0.29..314.29 rows=10000 width=8)

(7 rows)

CNICH LT, PostgreSQL 19.x DFEITT S > TlE, ThI/ — RT—BEICDVWTY - MNETHDERTE
MUT. Incremental Sort MEHSNTWLWET ., AFIOOIXX MEBD AL RD>TLET,

12

Copyright © 2026 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 19 #REFL7R— b+

O ERLMEEIH T ST EEDHEF

F—JIUMEE UIEREIIL—EJENITIMERICDWT, BEEICHET > TENUIBZITIRZ D LD
[CIRDF U

COOIRDEWIFTITIRERTE/ S A —4 enable_eager_aggregate THEZI - BRNICIRADET, T IAIL I
on (B%h) TY. £z, Filcidi&E/ S X —4 min_eager_agg_group_size TZDREILZEITD DI )L —
TDYA X, 973105 GROUP BY TEDDIFTZ&IIL—T LB I DFHADITH. DRMEZRELEFT. T
AILBE 8 TY ., JIL—E>T%& UIZETHNIITEN 8 3D 1 LUTF (THDRAHFNRIFNE, COFmEl
(FATRDRVNENWDSEKRICIRDFE T,

UFCHZRUET,

(BATICON—T 1D 2EHEO>T—TNE, TN—TBOFTEEOD>T—ITINEERTS)
dbl=# CREATE TARBRLE t411lh (id int PRIMARY KEY, gid int, v text);
dbl=# CREATE TARLE t4111i (gid int PRIMARY KEY, v text);

dbl=# INSERT INTO t41llh

SELECT g, g % 100, '' FROM generate series(l, 10000) g;
dbl=# INSERT INTO t411i SELECT g, '' FROM generate series(l, 100) g;

dbl=# VACUUM (ANALYZE) t411lh, t411i;

(BEERVZEHSBVAEDEOETTIS U E2HN)
dbl=# explain SELECT gid, count(l) FROM t411h h JOIN t411i i USING (gid)
GROUP BY gid;
QUERY PLAN
Finalize HashAggregate (cost=210.02..211.02 rows=100 width=12)
Group Key: h.gid
-> Hash Join (cost=208.25..209.52 rows=100 width=12)
Hash Cond: (h.gid = i.gid)
-> Partial HashAggregate (cost=205.00..206.00 rows=100 width=12)
Group Key: h.gid
-> Seq Scan on t4llh h (cost=0.00..155.00 rows=10000 width=4)
-> Hash (cost=2.00..2.00 rows=100 width=4)
-> Seq Scan on t41li i (cost=0.00..2.00 rows=100 width=4)

(9 rows)

L5217 S > TlE [Partial HashAggregate | EWWDSFRTZR T S O BRMENODNTWT, KIC411hF—T
ILDTIL—ETHTRIONTVNEYS, ZTZDODR T, dNMiT—JILEREELT. REICHIERIS O ER

13
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[Finalize HashAggregate | TRAZFAEZITIADOTVET.

(ARELEZRHICLE-BEDERTIS V)
dbl=# SET enable eager aggregate TO off;
dbl=# explain SELECT gid, count(l) FROM t411lh h JOIN t411i i USING (gid)
GROUP BY gid;
QUERY PLAN
HashAggregate (cost=235.61..236.61 rows=100 width=12)
Group Key: h.gid
-> Hash Join (cost=3.25..185.61 rows=10000 width=4)
Hash Cond: (h.gid = i.gid)
-> Seq Scan on t4llh h (cost=0.00..155.00 rows=10000 width=4)
-> Hash (cost=2.00..2.00 rows=100 width=4)
-> Seq Scan on t411i i (cost=0.00..2.00 rows=100 width=4)

(7 rows)

RKEBELETRD TUORWVES BIEEORBKED (C. T—JILEHEa U T ZOEREJ)IL—TE> T8
HWIBREWDEITTSICRDET, AHlE Hash Join BMEOI X MO TIRX MCASREIHDEFTAN.
FT—TJIUEECORA MBI —XTI &, CNIEZIRMGERELICIRANET,

@ HEMEHERD YT
pg_restore_extended_stats() BAZX CTHLERMETIBEIRD U X R 7 ERIGEICIRAD R U,
CNEFTS>FTDBUETIEFHDEFAN. BEITIEETHDcH. AREICRHE L THETET,
pg_dump TT S >FstBRESOY > T Z2BSINE. RBE#ZMED IILRGEHERZ VX NPT

IR REEFENDLIICRDFET, CNICKD. Ny o7y T UTBWEFREDFETEIRT SQL ZETT

DFEMLEFEHRRCH U THEFERD I L(CRDFT,

4.1.2. 9FT)ILFTITA—LEREL

F=JIVICAENESNTATT — =AU T, BEEOUIETEI ZHERDAETY LDOFT—F(CEHRT D
CE'RITINGT ITA—LEFUVET ., FEOBESERTORTEBENICITHNTLEYD ., PostgreSQL 19 T
FATILT T A —LDNBNE{EENFE U,

BIENLZNWT—TILICH T D, SEDITZRF > U TEDDHF THDEZFARDNEDIH D SELECT
DETICE. FTIVT ITA—LDOUIBERINAS < EEESXFT ., TDL D/ SELECT XDOFMERFREIN Y

14
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ELUCVBIHZUTDRS (CHEBLE U,

(id 3 & 100 I ZEFHFOT— TV EER)
dbl=# SELECT 'CREATE TABLE t412 (id int not null' || string agg(col, ' ")
[l ");"'" FROM (SELECT ',c' || 1 || " int not null' AS col

FROM generate series(l, 100) i) sl \gexec

(BFICEBIEZERD 10 BITEREA)
dbl=# SELECT 'INSERT INTO t412 SELECT g,' || string agg(val, ',")
|| ' FROM generate series(l, 100000) g;'
FROM (SELECT (random()*100::int)::text AS val
FROM generate series(l, 100) i) sl \gexec

dbl=# VACUUM (ANALYZE,FREEZE) t412;

(RADFDINDEEZRHT SEEEEETL T, RERMZEHAD
dbl=# \timing on
dbl=# SELECT sum(c99) FROM t412;

sum

6100000

(1 row)

Time: 63.009 ms
— 1I5EETLT, F¥vPaby FEMMELTWATHASRED sEEFHAEELT S

id 5l & 100 fEDEESN 2R DT —TILZ/ED, 99 BEDIEDOEETZRDDIEERTZEITLTULET, HEE
Nt B—7—9ZFKE - £51IIHECETRTHEDEDIT—TIL - MEETY,

CDOF|E% PostgreSQL 19betal & 18.4 J\—=3 > TITR O EERZUT DI S TITRUE T, SRER
(FIEREREZ LT ICEELIEEDTT,

PostgreSQL 19 THREMIFOESDWME L TVWD T EMDMNDFT ., FAERRZE 34%iH5 L TLET,

4.1.3. SIMD FAHLK

—EDT—F% 1 DDEnH T—IELIET S, CPU dD SIMD (Single Instruction Multiple Data) gp< i F1E
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ATV T—TILADEEE
70.00

60.00 I

50.00
40.00 I FRERFE (ms)
30.00
20.00
10.00

0.00
PG18 PG19

FRAEMENEUTZ, text BXU CSV FERMSD COPY FROM &, /A FUXFH%Z hex iz CI>O—
R/O—-RIDIEBHTHEASNDILSCRDFLUL,

COPY FROM D'4gez=HIEI CTYERL LTz, 101 EDHIZEED 10 BITD t412 7 —T)LZED> T LUTFTDKDS
(CHE® - BIELE L.

(F—FIL 412 & csv 7 74 ILIZERTE)
dbl=# \copy t412 TO t4l2.csv WITH (FORMAT CSV)

(7—7 LD TRUNCATE & \COPY FROM ##&YiR L3E1T)
dbl=# TRUNCATE t412;
TRUNCATE TABLE
dbl=# \timing on
dbl=# \copy t412 FROM t412.csv WITH (FORMAT CSV)
COPY 100000
Time: 492.912 ms

— LI, TRUNCATE & \copy .. FROM ##l) iR LE{T

psql @ \copy I R(FAIEBHIC(E COPY IR RAMEDNTVETDT. ZNICKD COPY FROM @
MEEZBDCENTEET, YIDICCSV T 71 ILEED T, CSV I 7 AL BFT -5 & 5HMHAOFIERE %
e UFE U,

UTofERMNMESNELU,
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FIEMNLZWNTF—TILH 5D \COPY FROM FRERRS

600.00

500.00

400.00 |

300.00

200.00 -

100.00

0.00

PG18 PG19

PostgreSQL 19 M 15%~20%< SL\EFRILL TWS T EN DD ET,

" FREK;fE (ms)

FERIChex TERDOI>OA—F 4>, TA—FT 4 2T DVWTEUTOLD (CHEEEERRARNFE U,

(sha256 M/31 F 1) X% 10 HITHEML =T —TILE4ERR)

dbl=# CREATE TABLE t413hex (b bytea);

dbl=# INSERT INTO t413hex SELECT sha256(g::text::bytea)
FROM generate series(l, 100000) g;

dbl=# VACUUM ANALYZE t413hex;

(Z23A—FLTTFA—FTHUTOMEEZ#E Y IR LET)
dbl=# \timing on
dbl=# SELECT count (1) FROM t413hex

WHERE decode (encode (b, 'hex'), 'hex') = 'x';

Time: 37.351 ms

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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RIS B OFFEEREEU TOBRICEDE L.

hex e TD /N1 + 1) %) encode/decode PREEEFRY

45.00
40.00 T

35.00 -

30.00 -

25.00 -

= FRERFRT (ms)
20.00 -

15.00

10.00 -

5.00

0.00 -

PG18 PG19

25~30%712E. EF{L =N TL\ET, COPY FROM & LEART, AEEEOAHIEDOH T SIMD s % iE
BAIB3ATY LOFT—AEIBRIMIBII DN EHIEEHNZNT—IO0— RTIDT., BRI DKELHBS
PNTWBAEERFET,

4.1.4. SEF—HFRRBDOERIL

HEF—HIFDRBEN SR ENFE LI,

CNFETHBF—FINORE(CE. —/I\T OIS Z>D 1 >4 T — X (SPI) (CKDAEBRIR SQL AT
MTIRONTWE LU, INZE SQL ETZ2R T (CEBRI-—I1> TV IRZERAND - RICESTHMZ D
ETUBRIRIEESNE LT, )\ —F« >3 >F—TILIC KB —H1#I¥>. OVERLAP G & SEH T —
SRIDEBZEDHNBF—HIRDRE S HEBF—FIRICHEDS ORI — REFIREDT U 3 (L35 &5
& SPIMMEONE T,

BT OFNE THEARMNEPF—FIH(CHNTHENSESIN TV I ERERLE LT,

HMBF—KINDBEESRBT— TN BB T—JILD INSERT FRERE £ LLE)
dbl=# CREATE TABLE t414m (id int PRIMARY KEY, v text);
dbl=# CREATE TABLE t414 (id int PRIMARY KEY REFERENCES t414m (id), v text);
dbl=# \timing on

dbl=# INSERT INTO t414m

18
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SELECT g, md5(g::text) FROM generate series(l, 100000) g;
INSERT 0 100000
Time: 259.804 ms
dbl=# INSERT INTO t414

SELECT g, md5(g::text) FROM generate series(l, 100000) g;
INSERT 0 100000

Time: 444.485 ms

PostgreSQL 18 & 19 DB TIUTDFMER ERDF Uz, SRERSIEEREZ LT ICHBELZEDTT,

NERF —FIHDRESRIE
10 517 INSERT FREBERY

900.00
800.00
700.00
600.00
500.00 ® FREE (ms)
400.00
300.00
200.00
100.00

0.00

PG18 PG18 PG19 PG19
b RN Hl¥adp O LRI Hl¥adp D

EBB5M/\—=23 > BHIKIDEMESIBT — T )LAD INSERT ELEART, 8+ —HIIDH 288 —T
JLA®D INSERT (IFAERFRINE X TLEIH. PostgreSQL 19 DAHNFAERRIN 353 < SWNTIEMRESMNTL)
BTEDNODET ., — 7. HWSBFT— )LD INSERT FRERE(LF LA EEBVNBDERBAD T, AWE(C
KBHRREEZFT,

4.1.5. BV —k

AFBUATITRONZ I TILDY — MUBTRRENS DI v IV — MMIIX T, BEY — b~ (radix
sort) ZIL T VX LBEONB LD CRDF U RITTS>DFRRE U TIETSort Method: quicksort] TZED
DEEAN. REBHICRHENEZETEERY — MMEDNE T,
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Copyright © 2026 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 19 #REFL7R— b+

FERNEBEET—FEE UUID BT 40 1T EHDBEICERY — MNEIRENE T,
UTFDRSICY— hZH#ESEVEDTEOMERTE%Z PostgreSQL 18 & 19 THEE L F LTz,

(bigint B & wid#ZFHEOV—FHOT—ITILET—2 EER)
dbl=# CREATE TABLE t415 (cl bigint, c2 uuid);
dbl=# INSERT INTO t415 SELECT (random() * 100000) ::bigint, uuidv7()
FROM generate series(l, 100000) g;
5E#RYIRLT, &f 50 5ITEHAT 5,
- T—RZERZB=8, thh/\—2 3 VIZIE \copy TO/FROM TT—H ZRA

(c1 & c2 TY—FLT Execution Time Z#IRINT 3)
dbl=# SET work mem TO '50MB';
dbl=# explain (analyze) SELECT * FROM t415 ORDER BY cl;
QUERY PLAN
Sort (cost=55576.92..56826.92 rows=500000 width=24)
(actual time=112.603..137.887 rows=500000.00 loops=1)

Sort Key: cl

Sort Method: quicksort Memory: 31820kB <« TR[ZEHBDLE quicksort 275

Buffers: shared hit=3248

-> Seq Scan on t415 (cost=0.00..8248.00 rows=500000 width=24)

(actual time=0.018..38.453 rows=500000.00 loops=1)
Buffers: shared hit=3248

Planning Time: 0.065 ms
Execution Time: 209.319 ms

(8 rows)

V— REITOBVEDE® EXPLAIN (ANALYZE) Z# DR UITV. /Ny I 7w REAGN O TER
BDFBENS 7 [EFD Execution Time ZERERLUFE U, FERESUTDOEDTY,

bigint TDY— k. UUID TDY— h&EEI(C PostgreSQL 19 DFAEIFEINE SR> TLWBD T ENDOMD E
9, 12PB. bigintFIKDE UUID BIDAHFIEIFEINEVD(E. ERIENY — NIEETRD UUIDVT THDT28H
V— NBEHDT—HERDTVNBINSEEZISNFET,
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quick ¥V — bk vsradix VY — b FRERR

300.00
250.00
200.00
150.00 B FRERFR (ms)

100.00
50.00
0.00

PG18 PG18 PG19 PG19

bigint uuIib bigint uuib

4.2. SQL ¥4rE

4.2.1. JO)\« 0S5 TBEE

UL —2 3T DS IEEE LTRSS 2D T O/\F 1 U5 TREE#EENEIMENE U,

PostgreSQL (UL —>3FIL7—IR—RXTHDTITITT—INR—ADERTIEHDFELAMN. L3
— REIDBEGRZLBIMERZ UIEWMEENSDET ., TOLIRIGE(C(E. T—TIUEEPHIEMEEZ#ED
THEEELRT D ENTRETIN. KDERNRT S ITBVEDEZESEREA MDD E U,

JONF1 035D UL—2aFIIL7—TILECEREN B THRARDEBERDOI S IE1— DK St
HHTT ., EEDT —F (FBEDT —T IV EINCEETHD IS TBEE U TIRD L DERDH =
ERRLET,

BUF(ClZR UET . BR (station) EERRIESE (link) ZRWT. FAME - WABEDERZ SO S IiEE%E
TONRFT4JSTTEEL, HEERZRE T IBEEZRITUTHET,

(T—ITNERET—51EA)
dbl=# CREATE TABLE station (id int PRIMARY KEY, name text);
dbl=# CREATE TABLE link (idl int, id2 int, PRIMARY KEY (idl, id2));
dbl=# INSERT INTO station VALUES
(1, 'a—AULE"), (2, "#HREVE—"), (3, 'BE"),
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~

(4, "&FK"), (5, "HFER"), (6, 'HEF');
dbl=# INSERT INTO link VALUES
(1, 2), (2, 1), (2, 3), (3, 2), (3, 4), (4, 5), (5, 6), (6, 3);

A—HINEROBERIEUTROLS [CARBEDIL—THHDET,

a—AhY) WX+ >
e 2—

HEF

>
oA
~——
S
|
4
$F
~—

TFK

UTFToEDCTOINT IS TIHEERLZE T, station T=— )L VERTEX (JES&) T. link >—J)LH

EDGE () THND. F—&EULTESHI ETO/I G o EUTEDSHEZNTUBEL TWLET,

(FARF4 TS5 7%ER)
dbl=# CREATE PROPERTY GRAPH gl
VERTEX TABLES (station KEY (id) PROPERTIES (id, name))
EDGE TABLES (link
SOURCE KEY (idl) REFERENCES station (id)
DESTINATION KEY (id2) REFERENCES station(id));

CREATE PROPERTY GRAPH

(FHLLEMESNT= \dc AT Y FTHHLETONRT A IS5 74#RBTES)

dbl=# \dG
List of property graphs
Schema | Name | Type | Owner
———————— +--—t
public | gl | property graph | postgres
(1 rows)

TG4 IS IANOBEE (& SELECT XD FROMAIZ GRAPH_TABLE i 8EULTEITUEY, JER
EDDEAENDEZZDERFRIRUCERTENDZRUEX T, WHERE A TENMDERGZIBEL T,

COLUMNS A) THAH I BINZIBELTNET.

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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( TR RS 4BREATRD M) RICRABERZERSE)
dbl=# SELECT * FROM GRAPH TABLE (gl MATCH
(sl IS station)-[11 IS link]->(s2 IS station)
-[12 IS link]->(s3 IS station)
-[13 IS link]->(s4 IS station)
-[14 IS link]->(sl IS station)
WHERE sl.name = 'FAZER’
COLUMNS (sl.name AS sl, s2.name AS s2, s3.name AS s3,

s4 .name AS s4));

sl | s2 | s3 | s4
———————— Fom
hER | HE | 2B | kFX
(1 row)

FIEROEREBD OFERMESNE UL,
IS TEVEDE (G REKIICET—TILOEETERRSNTVET .. KREVWEDEORITHHEZHER
DEUTDLSCTIRODFET, BCUZILTVWDEIETT—IILEEZ LTI ENDNDET,

dbl=# explain (costs off) SELECT * FROM GRAPH TABLE (gl MATCH
(sl IS station)-[11 IS link]->(s2 IS station)
-[12 IS link]->(s3 IS station)
-[13 IS link]->(s4 IS station)
-[14 IS link]->(sl IS station)
WHERE sl.name = 'FIZE"
COLUMNS (sl.name AS sl, s2.name AS s2, s3.name AS s3, sd4.name AS s4));
QUERY PLAN
Nested Loop
Join Filter: (link 2.id2 = station 3.id)
-> Nested Loop
Join Filter: ((station 2.id = link 2.idl) AND (link 2.id2 = link 3.idl))
-> Nested Loop
Join Filter: (link 1.id2 = station 2.id)
-> Nested Loop
Join Filter: (station 1.id = link 1.idl)

-> Nested Loop

23

Copyright © 2026 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 19 #&RiELAR— k

Join Filter: (link.id2 = station 1.id)
-> Hash Join
Hash Cond: (link 3.id2 = station.id)
-> Seq Scan on link link 3
-> Hash
-> Hash Join
Hash Cond: (link.idl = station.id)
-> Seqg Scan on link
-> Hash
-> Seqg Scan on station
Filter: (name = 'HZH'::text)
-> Seq Scan on station station 1
-> Seq Scan on link link 1
-> Seq Scan on station station 2
-> Seq Scan on link link 2
-> Seq Scan on station station 3

(25 rows)

1385, PostgreSQL 19 T O/« IS TME R RERCREERD/\F—2IvVF I DHEHR
— bhUTWET . IER/) (XK DFBERIC(EIME L TUVRWZS AR DR S DR IREHRDIR
F(CIFBIEHmEBEFLBET—TILN (CTE) ZE>EHEEMRECIRDET.

4.2.2. TURSILT—TILVEH

PostgreSQL 19 T(&. T /RIILT—TIUICH I SHARISEDER - HIBFEEE T3S UPDATE/DELETE
FOR PORTION OF #XMBNENE Ul TURIILT =TIV &R T—F (CEMEBRZRIE2T—5E
FU>JFETY, PostgreSQL Tld. daterange BUA° tsrange BU/R EDEEFHEL, S KU datemultirange BT
tsmultirange BUIx E DL EEHH A ZFBA U TEETEFET,

PR, T MIILT—ID—EDDHEEH - HIBRL. KO DD (FFRFIDHEE. 7T UT—>3 >4
TEEITDINENHDDFE LIz, FOR PORTION OF #8XZEA U THREDRMEEFHDITZ B E T (THIFR T
2 &, PostgreSQL (FBEHI(CITZDEILEFE T . WREABIDT —INEE N, ZESNTLVRVERHEIETD
EZFORIITE U TR ENZE T,

BIF (& FOR PORTION OF #XDEITHITI,

(TFURINT—TIVBREEME S IZ(E btree gist HRIEMLHE)
dbl=# CREATE EXTENSION IF NOT EXISTS btree gist;

24
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(FYRINT—TILEER)
dbl=# CREATE TABLE employee (
emp id int, department text, valid period daterange,

PRIMARY KEY (emp id, valid period WITHOUT OVERLAPS)) ;

(T —5 £88)

dbl=# INSERT INTO employee

dbl=# SELECT * FROM employee;

emp id | department | valid period

________ o
1001 | sales | [2026-04-01,)

(1 row)

(2026-06-01 LIRED#HFBRBELLERE)

dbl=# UPDATE employee
FOR PORTION OF valid period FROM '2026-06-01' TO NULL
SET department = 'marketing' WHERE emp id = 1001;

UPDATE 1

dbl=# SELECT * FROM employee WHERE emp id = 1001;

emp id | department | valid period
________ o
1001 | marketing | [2026-06-01,)
1001 | sales | [2026-04-01,2026-06-01)
(2 rows)

VALUES (1001, 'sales', daterange('2026-04-01', NULL));

EITHRIE TUPDATE 1] ERRSNF I ABNCEHITOBANERITENTVET, Fe. TdD
department 7\ ['sales | TdpD 7=4TD valid_period 7 D#&imH NULL HV5 '2026-06-01' (CESFHZ SN TULE

DELETE THEHKICHIRIZIEE UITHIBRZRITTE XTI,

dbl=# DELETE FROM employee

FOR PORTION OF valid period FROM '2026-07-01" TO NULL

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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WHERE emp id = 1001;
DELETE 1

dbl=# SELECT * FROM employee WHERE emp id = 1001;

emp id | department | valid period
________ o
1001 | sales | [2026-04-01,2026-06-01)
1001 | marketing | [2026-06-01,2026-07-01)
(2 rows)

DELETE T [DELETE 1] &HAEnEIMN,. ERR(C(E valid_period 5 D& NULL TH D IzEDAN
[2026-07-01] (CEZHRMI SN TWLT. MBHNRITHE 2ITOEFTHDIZENMDMNDFET,
CMNZFET UPDATE {° DELETE 93 & ZDERBIEETIE TO Z NULL EUT. B3NS ZENUREC
EEEEAIDIEVWDIEEZLTCETELURLN., BEDHBICHUTIEEIDIZEETEEY,

(BEDOHMZLEZ L-HS)
dbl=# UPDATE employee
FOR PORTION OF valid period FROM '2026-05-25' TO '2026-06-02"
SET department = 'holding status' WHERE emp id = 1001;
UPDATE 2

dbl=# SELECT * FROM employee;

emp_id | department | valid period
________ N
1001 | holding status | [2026-05-25,2026-06-01)
1001 | sales | [2026-04-01,2026-05-25)
1001 | holding status | [2026-06-01,2026-06-02)
1001 | marketing | [2026-06-02,2026-07-01)
(4 rows

BFOITCEIRDIPREZIFI DOEDONDEI SN T, BRI NIZSZITITMBMENELUZ. 2 D8HD
department 7' [holding status] D1T(&. HMETETEDSREZATIMN, TIEHFTH-TR>TINFE A,

Flo. EF—ZZEIDILORMERTIHANEZ D TUL DN [2026-06-25] LARF(E emp_id /1Y 11001
([CEEFTD, &UL\S UPDATE #EITUCHET,

dbl=# UPDATE employee

FOR PORTION OF wvalid period FROM '2026-06-25"' TO NULL
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SET emp id = 11001 WHERE emp id =
UPDATE 1
dbl=# SELECT * FROM employee;
emp id | department |
________ o
1001 | holding status |
1001 | sales
1001 | holding status |
1001 | marketing |
11001 | marketing |
(5 rows)

1001;

valid period

[2026-05-25,2026-06-01)
[2026-04-01,2026-05-25)
[2026-06-01,2026-06-02)
[2026-06-02,2026-06-25)
[2026-06-25,2026-07-01)

£593d&. emp_id = 1001 THEMHEABSREH LULVT(E [2026-06-25] FTOHAR & /2> T, izl
emp_id = 11001 OITHNEBINIESN T, 1 [2026-06-25] K5, DELETE KF(CHETE L7z [2026-07-01] FT &L
IRDFET. COBETE. BT (LT —FEEMTIBIONTVD ZENERTEH U,

@ BEHFDERFT 55

FOR PORTION OF (& ZE&HEE(CEMIGLTNET . SEE (BN ULEDDF T, LT (CHIZER

LET,

(FURINT—TILER)
dbl=# CREATE TABLE employee multi

(T—52%2E&®)

(emp_id int, department text,

valid period datemultirange );

dbl=# INSERT INTO employee multi VALUES (1001, 'sales',

datemultirange (daterange ('2026-04-01",
) ;

'2026-06-01"),

daterange ('2026-07-01"', NULL) )

(ITREZHEER)
dbl=# SELECT * FROM employee multi;
emp_id |

department | valid period

________ +____________+_________________________________________

1001 | sales | {[2026-04-01,2026-06-01),[2026-07-01,)}

27
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(1 row)

(T—4EH - EROPMZEE)
dbl=# UPDATE employee multi
FOR PORTION OF valid period (
datemultirange (daterange ('2026-05-01', '2026-05-15"),
daterange ('2026-07-10"', '2026-08-01")))
SET department = 'marketing' WHERE emp id = 1001;

UPDATE 1

dbl=# \x

dbl=# SELECT * FROM employee multi;

—[ RECORD 1 J4-——————-——— oo m o m oo

emp id | 1001

department | sales

valid period | {[2026-04-01,2026-05-01), [2026-05-15,2026-06-01),
[2026-07-01,2026-07-10), [2026-08-01,) }

—[ RECORD 2 J4-———————————— o mmm oo e

emp id | 1001

department | marketing

valid period | {[2026-05-01,2026-05-15),[2026-07-10,2026-08-01) }

CDOEDC ZEHHEpRZEDS T AUEZRDESIBZ 11TICEEOTRIFIDZENTET. &
FHZZ=FA Y DHE LB LT, FOR PORTION OF Z4# S1TMEHIF(C, THIBMZINH TE DA Uy Mt
HDFEY,

4.2.3. \=Fq1>3>oHE/DE

[ALTER TABLE ... MERGE / SPLIT PARTITIONS | &W\SHEXXMBIIEN., /{\—F+ >3 >DHEEHE
HE—DIAY RTEMTETDILDICRDFELURZ, BHON—F1>3>%71D/\—FTa> 3> (CHELE
D, B—D)I\—F 4 >3 >xEBHD/IN\—F 4> 3> ARETBZENTEET,

CNETIE N\—F 7 >3 > DOBERKEITDHEL. CREATE TABLE. ATTACH PARTITION, INSERT ...
SELECT. DROP TABLE /& EZFAAEOEZEMIRTIN > RETFIBNRE T LN, ABEREICKDIRIEE
BbTEET,

COOX>Y RFE—OCXTEEL. IBH(IFRT—T)LICH LT ACCESS EXCLUSIVE Ow 7% E
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BULFT . WEDTTHFTEY >3 >H51T70O1ND DML IEEFFHIREE /2D T I DT, SEARETX
HE/—F 0 >3>F—JILTOFMAICEOY IDEINSTEFENVETT

LUFOIRZET(E I \—F 1 = 3 > DES JTUD BN OEMEEE &« TDROOY JEE DR ZITNET .

FI(F. BRIV ROFEWSZEEULET .

(2026 F1 A~3 ADARN—T 4 2 aVEERL, /=T 123 VITT—2 ZHEW)
dbl=# CREATE TABLE sales (

id bigint, sale date date, amount int

) PARTITION BY RANGE (sale date);
dbl=# CREATE TABLE sales 2026 01 PARTITION OF sales

FOR VALUES FROM ('2026-01-01') TO ('2026-02-01");
dbl=# CREATE TABLE sales 2026 02 PARTITION OF sales

FOR VALUES FROM ('2026-02-01') TO ('2026-03-01");
dbl=# CREATE TABLE sales 2026 03 PARTITION OF sales

FOR VALUES FROM ('2026-03-01"') TO ('2026-04-01");
dbl=# INSERT INTO sales VALUES

(1, '2026-01-10', 100),

(2, '2026-02-10', 200),

(3, '2026-03-10"', 300);

(R=T42a0T—TLDFTBRENR—T 423 VICTEMESA TS C &L HE)
dbl=# SELECT tableoid::regclass, * FROM sales;

tableoid | id | sale date | amount
——————————————— Rt et et
sales 2026 01 | 1 | 2026-01-10 | 100
sales 2026 02 | 2 | 2026-02-10 | 200
sales 2026 03 | 3 | 2026-03-10 | 300
(3 rows)

(R—=F1>a EHET5D)
dbl=# ALTER TABLE sales

MERGE PARTITIONS (sales 2026 01, sales 2026 02) INTO sales 2026 gl;

dbl=# SELECT tableoid::regclass, * FROM sales;
tableoid | id | sale date | amount

——————————————— i e

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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sales 2026 gl | 1 | 2026-01-10 | 100
sales 2026 gl | 2 | 2026-02-10 | 200
sales 2026 03 | 3 | 2026-03-10 | 300
(3 rows)

dbl=# \d+ sales 2026 gl
Table "public.sales 2026 gl"
tH APk

Partition of: sales FOR VALUES FROM ('2026-01-01') TO ('2026-03-01")

0l1'::date) AND (sale date < '2026-03-01'::date))

Access method: heap

Partition constraint: ((sale date IS NOT NULL) AND (sale date >= '2026-01-

ALTER TABLE .. MERGE PARTITIONS T/\—3« 3> sales_2026_01 & sales 2026 02 =H&L T
sales_2026_q1 &UFE Uz, €D#E(C SELECT THRID &, 1 BE 2 ADITHREIU sales_2026_q1 (CA&#R
SNTVWBRCENHERTEEI . Fe. HEUTED T2/\—F 0 > 3> sales_2026_q1 DEEZHERI D E.

IN—=F 1 >3 >F—DOBFMOEEMNHE SN T [2026-01-011 K5 [2026-03-011 Kl &EIRD TLD I EAD

mDxEY,
#EUL\T. ALTER TABLE .. SPLIT PARTITION T/\—5« 23> 5 &|ZiT/1d> CTHF T,

dbl=# ALTER TABLE sales SPLIT PARTITION sales 2026 gl INTO (
PARTITION sales 2026 01
FOR VALUES FROM ('2026-01-01") TO ('2026-02-01"),
PARTITION sales 2026 02

FOR VALUES FROM ('2026-02-01") TO ('2026-03-01"));

dbl=# SELECT tableoid::regclass, * FROM sales;

tableoid | id | sale date | amount
——————————————— fo— -
sales 2026 01 | 1 | 2026-01-10 | 100
sales 2026 02 | 2 | 2026-02-10 | 200
sales 2026 03 | 3 | 2026-03-10 | 300
(3 rows)

EiT9DdE. /IN—=FT40>3> sales_ 2026 g1 NMx<RD, )N\—=F+4>3> sales 2026 01,
3

sales 2026 02 AMERRSHT. sale_date FIDME(CIEL TITHENEND/(—F 1 S
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(CIRDFELUR, BRBD([CHEITETVDZENDNDET,

CZFTOHITIE RANGE /N —F 1 23> DIFEZRULE LN CDEFNC LIST/{—F4>3>TH
[ALTER TABLE ... MERGE / SPLIT PARTITIONS | TH& EDEINBIRE T I HASH /\—5« = 3 > (CIFXIE
LTWEEA

@ OvOLFERHDREE
ALTER TABLE ... MERGE / SPLIT PARTITIONS (&. /\—=F 1 >3>7—J)L GR7—J)L) EBHRD
IN\—=F 123> (F5—TIL) (T Access Exclusive E— RDF—T)LOvOZEBLET, LIch> T, S8
DFHD SELECTXZESEHT. WHRK/N\—F1>3a>F—TJILICHITINMITI IR TR EOY IHELET,
Z T ALTER TABLE ... MERGE / SPLIT PARTITIONS M LEEHIARMIERT—TILICH LT, EDIRERF
BIZEITINZUTOLD(CHERUE L.

(pgbench T 100 51T, & 1000 BfTD/A—TFT« a3 o TF—TILE/ERK)

$ pgbench -i --partitions=10 -s 100 dbl

dropping old tables...
NOTICE: table "pgbench accounts" does not exist, skipping
NOTICE: table "pgbench branches" does not exist, skipping
NOTICE: table "pgbench history" does not exist, skipping
NOTICE: table "pgbench tellers" does not exist, skipping
creating tables...

creating 10 partitions...

generating data (client-side)...
vacuuming. . .

creating primary keys...

done in 43.20 s (drop tables 0.01 s, create tables 0.06 s, client-side

generate 13.09 s, vacuum 23.06 s, primary keys 6.98 s).

(NvH 455" KT pgbench BT - 1ITPs BEDETNIFEE LA
$ pgbench -c 10 -T 600 -R 1 -n dbl &> pgbench.out &

(AITL T, =T 1 a3 OHEEIEZERT)

$ psgl dbl

dbl=# \timing

dbl=# ALTER TABLE pgbench accounts MERGE PARTITIONS

(pgbench _accounts 1, pgbench accounts 2) INTO pgbench accounts 1lplus2;
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ALTER TABLE
Time: 2076.886 ms (00:02.077)

dbl=# ALTER TABLE pgbench accounts SPLIT PARTITION
pgbench accounts 1plus2 INTO (
PARTITION pgbench accounts 1 FOR VALUES
FROM (MINVALUE) TO (1000001),
PARTITION pgbench accounts 2 FOR VALUES
FROM (1000001) TO (2000001));
ALTER TABLE

Time: 3652.166 ms (00:03.652)

HE EDEIDOFFERBEI(E LEEDKD(CRDFRU,

ALTER TABLE ... MERGE / SPLIT PARTITIONS OFFERE(E. SHL1ITZREN I IFAERMEWND T
ENEXZDTY . SEIDFHITTIEIEITI D pgbench DIUE(E OLTP F1 TDRVW NS >H U2 3>TID
T. OvOFSRKEEENTT . 27, 3.6 EVDDIE. pgbench D VACUUM o1 25w I XVERZBRLZ
HEAS — A ORERN 13EFEETIDT, /=74 >3> 10EDOARD 2 AR DITZE UEXDIEE
DEFE EVND CENERFT . DEIOHMEFRNDN DD, 177 —FZ5HA T, EE5(CHHITDNIRDD
HENGDINSEEZISNET,

COREEEIZIT NS> P02 3> 0OvoF53 3 EZBTRCEDRE. N\ T2 3>DUiT - 1
BEASSA > TRITIDCLEERRERIMELEDS ZENTEFT,

4.2.4. J)L—E>J DR

GROUP BY (CBi9 #aEEHLER & LT, GROUP BY ALL &S MNEBIIENE LTz, &F/z. GROUP BY THEE
TSRO TV —APIReIEE(C/RD FE UL,

® GROUPBYALL #x

13k, GROUP BY %9 d%H&(d. SELECT A5k UI=IEERF % 3 /XT GROUP BY AANBARII(C
ok D ENEH D FE LTz, PostgreSQL 19 TIEBANIEMN/Z GROUP BY ALL ZFIF 9 3 & EMIBEMB LU
« > ROBEZEEFERV SELECT ADIEEZ. BEMIC GROUP BY M&REULTIRZF T,

BUF. EThITT.

(T—TIVAERR)

dbl=# CREATE TABLE t424 (region text, category text, price int,
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quantity int, amount int);
(T—5 &)
dbl=# INSERT INTO t424 VALUES
('east', 'a', 10, 2, 100), ('east', 'A', 10, 2, 120),
('west', 'B', 20, 3, 200), ('west', 'B', 20, 3, 180),
('north', 'c', 15, 4, 140), ('north', 'C', 15, 4, 160);

(GE%¥ D GROUP BY)
dbl=# SELECT region, category, price * quantity, sum(amount)
FROM t424

GROUP BY region, category, price * quantity ORDER BY region;

region | category | ?column? | sum

———————— e e
east | A | 20 | 220

north | C | 60 | 300

west | B | 60 | 380

(3 rows)

(GROUP BY ALL %*{#H)
dbl=# SELECT region, category, price * gquantity, sum(amount)

FROM t424 GROUP BY ALL ORDER BY region;

region | category | ?column? | sum

———————— e e
east | A | 20 | 220
north | C | 60 | 300
west | B | 60 | 380
(3 rows)

CDEDI(C. GROUP BY ALL (&, SELECT AIDIEEMIEE % HEHI(C GROUP BY FHHRANEN I DHEX T
HD. REED GROUP BY LRAIFEDERZEETEEI . 15(C. SELECT AR EZEECR I 2947 SQL T
(. GROUP BY @itk 2 iR SQL du]stEm tHEREF C=E9,

® GROUP BY A BDH =
fEEK(E. GROUPBY ZE0O 0T UDB I OTUANT, 4MIlUTUD GROUPBY R%ESRIBE. T5—
([C12DIHBEN B D FE LIz, PostgreSQL 19 Tld GROUP BY RDBEUIEHNWEETN., COLDIRITUER
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TRIBEICIE D TLE T,

(18.4 OEIE)
dbl=# SELECT price * quantity,

(SELECT sum(s2.amount) FROM t424 s2

WHERE s2.price * s2.quantity = sl.price * sl.quantity)
FROM t424 sl1 GROUP BY price * quantity ORDER BY 1;

ERROR: subquery uses ungrouped column "sl.price" from outer query

(19betal DEE)
dbl=# SELECT price * quantity,
(SELECT sum(s2.amount) FROM t424 s2

WHERE s2.price * s2.quantity = sl.price * sl.quantity)

FROM t424 sl1 GROUP BY price * quantity ORDER BY 1;

?column? | sum
__________ fm—
20 | 220
60 | 680
(2 rows)

LERDHBITE, HEERROT T O URICENBEEN G DIHBEICDUNT, PostgreSQL 18 TILS—I(C/3D
TUWLWEEDH, PostgreSQL 19 THEITHIEE(CIAD TLVET,

4.2.5. Ccopy <> Ro¥iLsR

PostgreSQL 19 T(d&. COPY N> RICBIT DIEEDMEEILENMfTHONE LTz,

COPY FROM (CRT D ERNERSIUTDEDTT,
o COPY FROM @D HEADER A< 3> TEEITAT v J TG
o ON_ERROR SET_NULL A< 3 >&H0

COPY TO (CRT D ERNERSIUTDED T,
o JSON FERXN TOI U RAM— MEBEENN
o JN\—=Fa4>3>F—J)LICxF D COPY TO it

@ COPY FROM % &
PostgreSQL 19 55 COPY FROM @ HEADER A< 3 > TEEITONAY S ATy THEJEEICIRDEL
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Joo P8R HEADER A>3 > T(EFEE 1 1TOHFRAF W TaIRE T UTEN, 1 U EDFEBORBEIEETES
KSC—OFELE,
UToFETE/EEERLUE U,

(csv 77/ ZRE)
$ cat > /tmp/td425a.csv <<EOS
header line 1
header line 2
1001,3jiro, 30
1002, hanako, 25
EOS

(T—TIVERR)
$ psqgl dbl

dbl=# CREATE TABLE t425a (id int, name text, age int);

(HEADER £+ >3 vIC 2 #IB%E)
dbl=# COPY t425a
FROM '/tmp/t425a.csv' WITH (FORMAT csv, HEADER 2);

COPY 2

dbl=# SELECT * FROM t425a;
id | name | age
______ o e
1001 | jiro | 30
1002 | hanako | 25

(2 rows)

PostgreSQL 19 T(d ON_ERROR SET_NULL A>3 >hiBIIEN. COPY FROM E4TH(CT— S RIZE
WMTS—MREUIHES, RiEEZ NULL EUTERDIADHD LD ICIRDFUZ. K& COPY AN TS —
®rrLuTnxELz,.

UFoOFIEToER R LE LI,

(csv 774 ZEER)
$ cat > /tmp/t425a err.csv <<EOS
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1001,jiro, 30
1002, hanako, abc
1003, saburo, 25

EOS

(TF—TIL%=#HA1E)

dbl=# TRUNCATE t425a;

(ON_ERROR SET NULL 7 72 3 U %iE%¥)
dbl=# COPY t425a
FROM '/tmp/t425a err.csv'
WITH (FORMAT csv, ON ERROR set null);
NOTICE: 1in 1 row, columns were set to null due to data type incompatibility
COPY 3
dbl=# SELECT * FROM t425a;
id | name | age
______ e
1001 | jiro | 30
1002 | hanako

1003 | saburo 25

(3 rows)

int S TH DEIENHIIF N TS 3FIB(C labe] Zi2#E U7/=4TH. ON_ERROR set_null Z38E U/

COPY FROM ZfES & T. IS &I T [CaHAH TETH U,

® COPY TO %=

COPY TO OX > RICJSON FERN TOIT I RN — MMEgeMBIMENE Uz, fERIZISONFERTT —5 %=

HIBD/ZHIC. row_to_json() T2 json_agg() ZFIA LTz SQL Z/ER T D2wEMNSH D FE LAY, PostgreSQL
19 TIEZCOPY TODATS 3> EUTISONFERZEIBIEE CEDLDICIAD, KDHHE(CJSONFT—4F%
HHTEBDLICRDELE,

HHERELUTE 1178 EICISON AT hEH 739D NDIJSON (Newline Delimited JSON) 2t

(CHNX. FORCE_ARRAY AT 3> ZIEEI D LT, fEREARZEH—D ISONEFI ELTHAT DI LS
AJECY .
T (CEMEAIZRUE T,
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(NDJsON ¢ X THi /1)

dbl=# COPY t425a TO STDOUT WITH (FORMAT JSON) ;
{"id":1001, "name":"jiro", "age":30}
{"id":1002, "name" : "hanako", "age":null}

{"id":1003, "name" :"saburo", "age":25}

(FORCE_ARRAY AT 3 V&ML, JsoNENMATHA)
dbl=# COPY t425a TO STDOUT WITH (FORMAT JSON, FORCE ARRAY) ;
[

{"id":1001, "name":"jiro", "age":30}
, {"1d":1002, "name" : "hanako", "age":null}
, {"1d":1003, "name" : "saburo", "age":25}

]

JSON 2R (FIRTE COPY TO DA THR— hENTHD. COPY FROM TIEFFIATEHFzHA. Fo.
HEADER. DEFAULT. NULL, DELIMITER, FORCE QUOTE. FORCE NOT NULL, FORCE NULL /& EDFF
A MRS LU CSVERMIFTATS 3> L FEREN RV, AFICEEI D LETEERA

128, JSON Fzl T LTzHE. SQL O NULL fE& JSON 851 (S8 11/ JSON UFS)L null (LS
NEISON D null ELTHEAETNSD 28, COPY TO DEHERMOmEZXFITDZLIFTEFEA

N—=F«>3>F7—TJ)LZBE#H COPY TO DMRE UV TEETETDIRDICRDELR. #EEKE. /\—F+
2 3>7—J)LICH U TEE COPY TO ZEITI D &E(ETET . COPY (SELECT ...) ZFHIA T 2END
NFEULTZM. PostgreSQL 19 Tld COPY TO T/\—F 4 23> 7—JIILZBEFEEFE TCETDILIICRDFELE,
CNUICKDEBRNDEFR(CRDIEIFT TR, JTUETEIHERZITELDA—/{—AY ROEIRENSTZ
. KD COPY (SELECT ...) TO KDEHEVVHRENBAF TEZE T,

T ICEITHZERUET,

(=T 4 a3 T—TIVER)
dbl=# CREATE TABLE t425b part(id int, sales_date date, amount int)
PARTITION BY RANGE (sales date);
dbl=# CREATE TABLE t425b_part_2025 PARTITION OF t425b_part
FOR VALUES FROM ('2025-01-01") TO ('2026-01-01");
dbl=# CREATE TABLE t425b_part_2026 PARTITION OF t425b_part

FOR VALUES FROM ('2026-01-01') TO ('2027-01-01");

(T—2 &)
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dbl=# INSERT INTO t425b part VALUES
(1,'2025-01-10"',100), (2,'2025-06-15",200), (3,'2026-02-01",300);

(18.4 OEE)
dbl=# COPY t425b part TO STDOUT WITH (FORMAT csv);
ERROR: cannot copy from partitioned table "t425b part"

HINT: Try the COPY (SELECT ...) TO variant.

dbl=# COPY (SELECT * FROM t425b part ORDER BY id)
TO STDOUT WITH (FORMAT csv);

1,2025-01-10,100

2,2025-06-15,200

3,2026-02-01, 300

(19petal DEIE)
dbl=# COPY t425b7part TO STDOUT WITH (FORMAT csv);
1,2025-01-10,100
2,2025-06-15,200
3,2026-02-01,300

PostgreSQL 19 T3/ \—F v >3a>F—JI)LEBEDT—TILEHKIC COPY TO TIEETEZTDZ ENHE
RTEFUR.

4.2.6. BEDENNEER

KEITEWN DO DEIENZET T IT—23 > D SQL THIFARTRE/REEZEID LIFFET.

@ jsonpath XV vRiE
jsonpath XN THIFATIREIRAX FINREAV v RABMENFE Uiz, BMENZAVY REUTD@EDTY,

o Itrim() XFFIDARIZHID

o rtrim() XFHOEAIZHID

o btrim() pr&&2 Tl opTring ke = 1P

o lower() INCF(CEMT D

o upper() ANF(CEMT D

o initcap() BHEEC & BAXFZANFIC. Hik<XFZ/N\NXFICTD

o replace() NFH =BT D
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o split_part() NF5ZRE LT, eO—DOZBmOHT

CN5%ZE> T jsonpath RN TXFIINN T ZITZ D LD (CIRDT=fzs. JSON T —F DIRZFR M7

KORERICERTEDLDICRDFLUI,
—BFIEUTUTOXRSICHERATEET.

(XFEBEEERXFINCFERZ jsonpath XDFTEER)
dbl=# SELECT jsonb path query array
'["PostgreSQL 19","JSON Path"]'::jsonb,
'$[*].replace(" ", "_").upper()');
jsonb path query array
["POSTGRESQL 19", "JSON PATH"]

(1 row)

@ AffDS5 5 LE¥

IENTZEAEILA T D 31EAET T,
o random(min date, max date)
o random(min timestamp, max timestamp)

o random(min timestamptz, max timestamptz)

UFDOLS(C, HBELEEA (min = 8 = max) OS> LRBER - BAEZRUET,

date B4, timestamp B4, & KU timestamptz B335k & U Tz random(min, max)BEEMENENE Uz, B

dbl=# SELECT random('2026-01-01'::date, '2026-12-31'::date) AS random date,
random ('2026-01-01"::timestamp,
'2026-12-31"::timestamp) AS random timestamp,
random ('2026-01-01 +09'::timestamptz,
'2026-12-31 +09'::timestamptz) AS random timestamptz;
random date | random_ timestamp | random timestamptz
_____________ R
2026-08-03 | 2026-10-11 14:03:45.361967 | 2026-02-02 09:19:18.223676+09

(1 row)
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@ error_on_null() B5#t

SIEHNULL DIBE(IC TS —%2FRESHE S error_on_null()BEZINNEBIENE LTz, ASMEN NULL TR
NEZDFEFIRL. NULLDIFERF IS —ERESETE T FREOT —FBRZS|IHCZITERD. RDEERRU
F—ABRCIRDFET, LTFOLDICEMELET,

(B1¥ A NULL KIS DIHE)
dbl=# SELECT error on null(100);

error_on null

(1 row)

(Bl#A NULL DIHE)
dbl=# SELECT error on null (NULL::text);

ERROR: null wvalue not allowed

CORBEIBTOTURBREMEE L TES EE(C 01T TR 11T TH DT EZRELIZVEERE(C
fEFITI. 017CTHDE NULL (C12DTzsd. UTDLS(CERTEFT .

(T T URENOFTTNULLIZAEZBEZEIS—IZTBELA)
dbl=# SELECT error on null((SELECT name FROM t425a WHERE id = 1001)) name;

name

dbl=# SELECT error on null((SELECT name FROM t425a WHERE id = 2001)) name;

ERROR: null value not allowed
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4.3. ERHEHE

4.3.1. Autovacuum X177

autovacuum N7 —HIR—XAD EDF—T)LZE5E LT VACUUM {° ANALYZE ZEITS DN ZRDD
feH(c. RAT YIS RFLARBAETNELUR,

fEE(E. VACUUM ZETz(E ANALYZE "L ERT— T IV ER G DHE. BAMI(C pg_class X7 LT —
TIL EDOUNECHE > TRURENTWLE LTz, NS LT PostgreSQL 19 Tld. &F—TILDIRENS X
J7=EL. X700 —JI)IL 2Bk U TAIRT LD (ICRDELR,

CDRAAT )T XFATIE. VACUUM ° ANALYZE WK E (C/RBIBHR % 5 DOEANSZNEND
AAT7ZEHUET . TUT. ENSDR ATV DREXEZ ZDT—TILOBEE E U TIRWET . COHIIC
fEHONBME(E pg_stat_autovacuum_scores E1—THERTEET . UTRICEDZ—D. T—TILEFET D
relid. schemaname FINDEFDEK®RZRUET .

5% B2k
xid_score NS>H202 3> 1D (XID) EEBBIEOBRNSRIZERT7
mxid_score RILVF S >H023> 1D (MXID) ERISIED BRSNS RIZX a7
vacuum_score EIEZ(FHIBRENZATEICE D < vacuum X 377
vacuum_insert_score A SNTZATEICE D < vacuum DX 177
analyze_score A BHf. HIBRSNIZATERICE D < analyze X177
score BRIV DEAfE. autovacuum BF—TI)L—EZIMNRER D LS (TESE
do_vacuum WIEDIBIRICE DT vacuum WRICRDH (BEAME)
do_analyze WIEDIBIRICE DT analyze SRICIRDH (BEiAME)
for_wraparound FEEB5LEEID vacuum SHRICIRDH (EfA(E)

Fle. BEHRAORXAT7ICE. UTOFRE/INSA—YTEHZREL T DB EBENMEELIZVWASTF>
RIABZFAEOEETY . T IAINIERTI1.0TY,

HWE/ISA—H =R
autovacuum_freeze score_ weight xid_score (DEH
autovacuum_multixact_freeze score_weight mxid_score DEH
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RE/ISA—H =k
autovacuum_vacuum_score_weight vacuum_score MEH
autovacuum_vacuum_insert_score_weight vacuum_insert_score (D&
autovacuum_analyze_score_weight analyze_score D&EH

CNBDEMMFIFIS A —4 (L. postgresql.conf £z (FH—/EIEFDA TS 3> THRELET,
fe&Z (X BE)vacuum T ANALYZE LB ZB5% LIZWBE (L. autovacuum_analyze_score_weight %

Y> U T analyze_score DEZEZRDHSNET, INTDEH%Z 0.0(CTDE. PostgreSQL 18 LARIDEE)
(pg_class AT AT —TILEOAECEDKAR) (CREET,

g_o

ITFOED, #feERZIiTVOE U,
F£9'. T—J)L&VER LT 10000 17585482 L. VACUUM ANALYZE ZE/TU CHETBIREEH U THEZE

(TR FAT—TIVER)
dbl=# CREATE TABLE t431 vacuum (id int PRIMARY KEY, v text);
dbl=# INSERT INTO t431 vacuum

SELECT g, md5(g::text) FROM generate series(l, 10000) g;

dbl=# VACUUM ANALYZE t431 vacuum;

BWT, FBOITZEHLUET,

(I72H$H L T autovacuum HE I/ Y OFTLVREEES)
dbl=# UPDATE t431 vacuum
SET v = md5((id * 2)::text) WHERE id % 2 = 0;

UPDATE 5000

CDIREET pg_stat_autovacuum_scores E1—ZSRUE T,

(7—T DM autovacuum X a7 ZHEER)
dbl=# \x
dbl=# SELECT relname,
round (score: :numeric, 3) AS score,
round (vacuum_ score::numeric, 3) AS vacuum_ score,
round (vacuum_insert score::numeric, 3) AS vacuum insert score,
round (analyze score::numeric, 3) AS analyze score,

do vacuum, do_analyze, for wraparound
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FROM pg stat autovacuum scores WHERE relname = 't431 vacuum';
-[ RECORD 1 J-—-——---- T
relname | £431 vacuum
score | 14.286
vacuum_score | 2.439
vacuum insert score | 3.333
analyze score | 14.286
do vacuum | t
do analyze | t
for wraparound | £

F=ILOHEMNS I AT OENWT—TILZEDE T (ICEROLD (CRAVEDENTEET,

(BREAF—IANTRIATZOENT—TILERY HIH)
dbl=# SELECT relname, round(score::numeric, 3) AS score,
do vacuum, do_analyze, for wraparound
FROM pg stat autovacuum scores WHERE schemaname = 'public'

ORDER BY score DESC LIMIT 5;

relname | score | do vacuum | do analyze | for wraparound
———————————— e T e
t412hex | 29.851 | t | t | £
t431lvacuum | 14.286 | t | t | £
t follows | 0.190 | £ | £ | £
t _usr | 0.098 | £ | £ | £
t radix7 | 0.000 | £ | £ | £
(5 rows)

B SN I2iT# autovacuum DREEZ B X D & . vacuum_score 12 analyze_score i'i& <72 D .
do_vacuum. do_analyze M\ true (CTR D £ F, for_wraparound (& XID ZF /= (& MXID D EEIf5IEEB T
VACUUM =N DIHEIC true [CIRDFET,

pg_stat_autovacuum_scores £ 1 —%{#> &, autovacuum BN EDT—T )L & B U TUIR S S = iR
LI <RDET, HFC,. ZHOT—TILHHD. EOF—TILH VACUUM > ANALYZE DIER(CIR D>
W IR UTEVWMES(CBRATY .

7=12U. pg_stat_autovacuum_scores £ 1 —DFER (. autovacuum worker VSERR (C AR NG SR — ES = 1Rk
Ul DERE—BIDEEFRDFFA COE1—FSRBURADERZEECATT7ZFEUET,
ZDIzs ERICEDT =TI EDIEE TR TN DN ZE TR (TR T DEDTIFR L REDOBEE =
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RIDHDEZE L TIROVENDDFET,

PostgreSQL 19 M autovacuum X 177 (&, autovacuum DEMEZ BiE=ER{L T DHEET(EH D FE A
autovacuum WEBDIERHT —TILERDS LS (2. BEEDOBVWT—JILSIBLPIKRDIZEE ZD
iRl & pg_stat_autovacuum_scores E 1 — TR TE DL D (CIRADHET T,

BREDERAZEELUTE., autovacuum MBWDWVWTWRWEEDRABICHWT., XKD
pg_stat_all_tables T° pg_stat_progress_vacuum (CHIX.C. pg_stat_autovacuum_scores ZZ8B L T. ED7F

—JIVHMBEN (B SN DIRRE(CH DN 2R T D ENEBEZIBNFT .

4.3.2. BSEEZ-AFYU>TEI1—DEN

PostgreSQL DBMEMAREZ IRE T DX T AE1 NV <DMEIlIEN. Fz. BFEE1—(CFMNens
NFELZ. ENESDDSE. FREDZWD EIFFT,

® pg_stat_lock

Ow D8RI & D#aT B E 2 9 D pg_stat_lock Eax—hEMENE LTz,

pg_stat_lock (&, Ow ViERIC EDRIEHETZHER T DlcdDE1—TT ., OwIFER (locktype) & ED
F—AINR—=R IS AIEERDFEETN 117 DI SNTUET . waits 5l (& deadlock_timeout SRTEZFBX 1=
O F 5 OFEEL wait_time (T D EZDFERFBIOIMRET (S UME{I) T, fastpath_exceeded 7l (F. —
ERDsAEH I DIEFAD O Y VESE A DL TE S fastpath DEHAHFN. BEBELTVWBROVIENL T THEX
RO TZIZEDETT .

HDFROOY JIREZ R D& TS pg_locks ZfELY, Ov IFENEDEETEDIEEFRAELTULZ
e RDAET(d pg_stat_lock ZES. EWSENDIFITIRADET,

BUF (3552 (C pgbench Z 1000 &%t CUIX5 < EITUIEED pg_stat_lock E2—1HHD T, 7OV (T
%9 D [transactionid] & Ttuple] MEEA DT> hENTWLWBDZENMDODMDET,

dbl=# SELECT locktype, waits, wait time, fastpath exceeded
FROM pg stat lock ORDER BY waits DESC;

locktype | waits | wait time | fastpath exceeded

—————————————————— s st i
transactionid | 5947 | 12004366 | 0
tuple | 810 | 1259821 | 0
frozenid | 0 | 0 | 0
page | 0 | 0 | 0
virtualxid | 0 | 0 | 0
spectoken | 0 | 0 | 0
object | 0 | 0 | 0
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userlock |
advisory |
relation |

applytransaction |

o o o o o

extend |

(12 rows)

o o o o o

® pg_stat_recovery

DR/ \Uthob — ) \DIREEZIEER 9 D pg_stat_recovery E 1 —hNBIIESNE LT,
CDE 1—IZ. startup process DU DJ/NVIREEZ 1 1T121HRULET . TSAXUB—/NDKS(CUH/D

RTRVWS—/TEITERUFE A,

LTFER—FRAMELCANI—Z2TL TV -3 >DRIIINAEEBR L. T2 INAAIT
pg_stat_recovery E1—%ZSBUTLET,

dbl=# \x

promote triggered |
last replayed read 1lsn |
last replayed end 1lsn |
replay end lsn |
recovery last xact time |

current chunk start time |

pause_ state |

dbl=# SELECT * FROM pg stat recovery;
-[ RECORD 1 J----—-—-—-—- et

£

0/1304E540
0/1304E5F8
0/1304E5F8
2026-06-02
2026-06-02

not paused

16:34:32.364968+09
16:34:32.376657+09

BIDFIR(ELUTFROBED T,

B%&

promote_triggered SEHAER=NTH

last_replayed_read_Isn |®R&ICUT L (CHRINULIZ WAL L 1— ROBAAIE

last_replayed_end_Isn |®REICUT LA (CHRINLIZ WAL L 11— ROETAHIE

replay_end_Isn BWEVUT LD WAL L O— RAIE

recovery_last_xact_time |J/\URR(CHRE(ICHBESINIZ NS> P02 3> 0D commit F/z (3 abort Bl

current_chunk_start_time | startup process W &HTDZSEFH WAL chunk (CIBWLVDULVZZ EZ &I L 285
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LIE S

pause_state U 3)\U —BF{= 1R EE

pause_state (C(Z. [not paused]. [pause requested]. [paused | DV NI ADET, CNICKD. X5
2INAAITY )NUDETHRIRON, —BHEIEZERPIROMN. ERITFEILEL TOWDIONZXFITEET,

® pg_stat_replication_slots.mem_exceeded_count

pg_stat_replication_slots £ 1 —(C mem_exceeded_count FIHNEINMENE LTz,

COHE, BB O—5 4 2D TERTDIAEYUEN logical_decoding_work_mem ¥ TEMER B X f=O1EX
ZRUET,

BUF T, #ERAI(C logical_decoding_ work_mem Z/NE<&EL. 1 hS2H IS 3> TAREDITE
INSERT U7z#8. ®IEL T U —23>0Ov M SEERSTZHRAHLUE UL, ZNICKD, /BT I—R
DX EUEREN logical_decoding_work_mem Z#8X. mem_exceeded_count BMEN LI & &R T
TFEY,

dbl=# \x

dbl=# SELECT * FROM pg stat replication slots
ORDER BY mem exceeded count DESC;

-[ RECORD 1 ]------ +---—-— ==

slot name | slot mem test

mem exceeded count | 59

spill count | 60

spill bytes | 3899927

stream count | O

stream bytes | 0

stats reset | 2026-06-02 16:50:11.227041+09

mem_exceeded_count 7213 TI(E7& <. spill_count. spill_bytes. stream_count. stream_bytes HEENDE TR
BTET BT I—F+ STRCAEBVRRISEVIREBOIEE TLDDI T« X TIR#NE < FEAELTL
DN =R TEEIT, CNSDfEIL. logical_decoding_work_mem DFEEEZA&RET I DHMBHIIRADET,

® pg_stat_all_*.stats_reset
W DH\DFETE 21— T, #HEHBIRORR U Y NEL %R T stats_reset INSRBTEBLDCADE
U7z, pg_stat_all_tables. pg_stat_all_indexes. pg_statio_all_sequences (C stats_reset FINNBINETH., FIET
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D sysluser RDE 1 —(CEBEBIMESNTULET, F/z. pg_stat_user functions & pg_stat_database_conflicts
(CE stats_reset FINEBINETNTULET,

BT T #RACT—JIVEZER L. FistERz Uy hURE. T—FRIECEEIFUE UZITL.
TOEICHETEL—&ESBUE U, stats_reset IR TET TULET,

dbl=# \x
dbl=# SELECT schemaname, relname,
seq scan, 1idx scan, n_tup ins, n _tup upd, n _tup del, stats reset

FROM pg stat user tables ORDER BY schemaname, relname;

-[ RECORD 1 J--=-===="——————————————————————
schemaname | public

relname | t432 stat reset

seq_scan | 2

idx scan | 4

n_tup ins | 10000

n_tup upd | 100

n_tup del | 100

stats reset | 2026-06-02 21:35:42.975207+09
(tRE8)

stats_reset (C &> THEHEN EDHABIDRIBMERDMNE SQLIZIFT THR LY I <RDET, £&XE
idx_scan MM RW\A > 7 v IR ZARDIBETE. fsthBEIETU Y henzEhb Thnd, Bl 8
nNTULRL] I BDIERET T . stats_reset EEND B TR ET. MeHBEDHMMAAR £ AfE(C TS
ESE I

ER(FT—IR—XeHhzHBLTIULEY bUERZES(C(E pg_stat database E 1 —ZiER T s
ENGD.Fe. AT O MBOULY MEEIEETUEMEZ DU LY MNEFRZSRBITDIFERNADDFEEA
TUulz.

® pg_stat_progress_vacuum.started_by / pg_stat_progress_analyze.started_by

pg_stat_progress_vacuum & pg_stat_progress_analyze (C. SLIBDFRIAERXZ <9 started_by FHNENNE
nELZ,

pg_stat_progress_vacuum (&= 1T H D VACUUM D % . pg_stat_progress_analyze (EETH D
ANALYZE D Z R I D E 1 — T, PostgreSQL 19 Tld. CNSDIUIBNFE TRIIASNTZEDIRDH .
BEUIEE U CHIASNIZEDIRONZHBITE D LD (CIRDFEL.

BUF T, #2HEICFSHD VACUUM & ANALYZE ZRITUTCEITHOEH E 1 —&E2SRBUTVET,

47

Copyright © 2026 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 19 &L AR— k

dbl=# \x
dbl=# SELECT pid, datname, relid::regclass AS relname, phase, mode,

started by FROM pg stat progress vacuum;

-[ RECORD 1 J-———=———————mmmmmmm o=
pid | 2553

datname | dbl

relname | t432 progress vacuum analyze
phase | scanning heap

mode | aggressive

started by | manual

pg_stat_progress_vacuum.started_by (&, manuall. [autovacuum]. [autovacuum_wraparound | ®
WINMTI. [manuall (FEAREIIR VACUUM O~ > R, [autovacuum] (& autovacuum worker .
lautovacuum_wraparound| (& XID 7z (& multixact ID DEEIF; 1L B & Uz autovacuum worker (C KD
Ei72RUFET,
ANALYZE [CDWTIE UIFOLS (CHEERTEE Y,

dbl=# \x
dbl=# SELECT pid, datname, relid::regclass AS relname, phase, started by

FROM pg stat progress analyze;

-[ RECORD 1 J=-—==—==——— oo
pid | 2568

datname | dbl

relname | t432 progress_vacuum analyze
phase | acquiring sample rows

started by | manual

pg_stat_progress_analyze.started_by OB (&, [manual] & 7/z(d [autovacuum] T, [manuall (FEAZREYIR
ANALYZE. ZF/z(&VACUUM D ANALYZE AT 3> (CkDEITZRL. [autovacuum] (& autovacuum
worker [CRBDEITERUE T,

NICEKD EEE 1 -2 RIS (C AIENEBREDREICKDIEDOMN. BEIA>FTF 2 X CLDEDH
ZIICYIDDIFSNET, $F(C autovacuum_wraparound (ZEEIFS1EZ B & UIZEE/R VACUUM TH D
Jz&b. BED autovacuum EXBI U CHEER TS dRIGEALBRATT,
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® pg_dsm_registry_allocations

FNHBATUDE DB TIKR 2RI D pg_dsm_registry_allocations £ 1 —MBIIENE LTz,

ER9HB AEY & (% DSM (dynamic shared memory) &EIF(EN., Y —/ GRENIFICETEN (CHEREINDH
BAEY EERID HEP (CHRESNDIHEATUBERTI . CNZEIRIDIHEAETY LORET—FiEE
M DSMLZZXKNUTT,

DSM DREXNZARG/ NS LILBWEDOEEETI DL ZTOTOABDIBERABTY, 201, I—R
IN—F AR DSM ZES Z ENNHDET,

pg_dsm_registry_allocations (&. DSM L X NUDHREEXRRIDE1I—TT . U TFTDLIICSRUET,

dbl=# SELECT name, type, size FROM pg dsm registry allocations;

name | type | size

EERIR T3, RITRIICRRARE/RD DSM DRIDHTHFELRNDIEfZs. 04TERDFE LI,
SIIATFD3DTY,
Bl [SU7S

name |DSM registry FDENDHTH,

type 2| DY TOIELE, segment, area. hash DL\T NN,

size DY THA X, BEAIE/\1 b, FEHMEICKERUTZSE(E NULL

DSM & UL TAEURNENTZIFHEONTWLDINZEY LY A LATIEET 3 CHITERTEEI.

4.3.3. O HDILER

OJEADOMRET DN (BEXE) OBENENTTOCADIA T ETITRRADRDICRDFEL
1zo fERD log_min_messages (& PostgreSQL B —/\2K(ICH LT 1 DOEAREZIBEI DRECLI,
PostgreSQL 19 H\5 (FAERIE D DIETE(CHNX T. backend:debug1 ¥ autovacuum:debug1 DL D(C. O
REIATE=MMTTHBETETET.

EXEUATDEDTY,

log min messages = ' (BEEDEXE) , (FOERZA4T) : (EXE) , ..."

dOYHEEFRVEKREL. BEREESNTUO RV OCRYA T (ICHTIEEE/E U TEONE T, 1=
EZE. ROFBETIE., BEOOJE L ERROR LU E(CHIZ DD, walsender & autovacuum 7= 17 (&
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DEBUG1 Bl EZH N LFET,

log min messages = 'error, walsender:debugl, autovacuum:debugl'

JOtRXS- (. archiver. autovacuum. backend. bgworker. bgwriter. checkpointer. checksums.
ioworker. postmaster. slotsyncworker. startup. syslogger. walreceiver. walsender. walsummarizer. walwriter
ZIEETETEY,

EKXEI(C(d. DEBUG5. DEBUG4, DEBUG3. DEBUG2. DEBUG1. INFO. NOTICE. WARNING. ERROR.
LOG. FATAL. PANIC Z{EETEE . BIEMEE WARNING T,

UFo@ED., efEbERziTu\E T,

F9'. NwOI> RIOEREZFDEBUGT U EZOTH N T DREZITIRNET,

(backend 7217 DEBUGL Kl L% R JH H ¥ HEE)
dbl=# ALTER SYSTEM SET log min messages = 'panic, backend:debugl';
dbl=# SELECT pg reload conf();

pg _reload conf

CCTlE. JO>EEFR panic MBIEMETY ., TDfzsd. ERIEEL TLWRWIOTCRIA T T
PANIC L L2 O H AR RICIR D E T, — T, backend:debug1 ZIEE L TL\Dzs. BFED SQL E1T
#IBHIB/\WOI> RIOTRXTIEDEBUGT Bl EANOJEARRICRDET,

COREET, NwOIT> RTIOLBANSDEBUG Xwvtz—#HAHUET,

(RyHP TV FTOLXH 5 DEBUG A vE—TFHHA)
dbl=# DO $$
BEGIN RAISE DEBUG 'log min messages backend debug test'; END $$;

H—)\OJ %29 5E. DEBUG AV EZ—DHANERTEET,

(Y—nnJ o)
$ grep 'log min messages backend debug test' $PGDATA/log/*
2026-06-04 10:05:26.814 JST [12503] DEBUG: 1log min messages backend debug

test

RIS, NNwoT> RO ZERIBEEY. BEIEMEIZIT%Z PANIC (CLET,
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(BEE{ET (1% PANIC IZERTE)
dbl=# ALTER SYSTEM SET log min messages = 'panic';
dbl=# SELECT pg reload conf();

pg reload conf

BICKXS(CDEBUG Xy -2 M HDUET.

(RwH T FFAtEAM S DEBUG A yE—TFHA)
dbl=# DO $$
BEGIN
RAISE DEBUG 'log min messages backend debug suppressed test';

END $S;

ZOBE I\ OT2 RTOTCX(CH T DMEFBHEEN TR 28, BEEMED PANIC @A SMNE 9. DEBUG

Awvt—(Fy—/\O0JCEhENFER A,

(=0T DOHEER)
$ grep 'log min messages backend debug suppressed test' $PGDATA/log/* ||
echo 'BRIEOJEL"

ZLuOsEL

REC. REZTICRUTHEXT.

(BREZTICEY)
dbl=# ALTER SYSTEM RESET log min messages;
dbl=# SELECT pg reload conf();

pg reload conf
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4.3.4. REPACK ON> K

PostgreSQL 19 Tl&. VACUUM FULL & CLUSTER Z#i& L7z REPACK phBIlENE Uiz, kDI
> RIEERMEDZHICHERETNTWVET,

REPACK (ZF— )LD SAEBREBZEEDBRWNT I 7 1L YA X &MEDHD AN RTI . RE(CRD I
STIVAEB U TWRERERINT DTHIC WRT—TILORBZFTLUWI 7 AINEZTEL T RE&ICH
WI7AIUBTEY, BEDVACUUM EERD, T—JIL2REEZIEY LT, KEABEIEE 0S (HRAN
TEEY,

B (I TFO@EDTY,

REPACK [ ( option [, ...] ) 1
[ table and columns [ USING INDEX [ index name ] ] ] ;

REPACK [ ( option [, ...] ) ] USING INDEX ;

BECEDFRIATZIEUTTY.

ATF23> =113
VERBOSE F—J)LC EDAIBIRR & INFO LAJLTH S
ANALYZE REPACK & (C3&HFT—JJLIC ANALYZE 21T, B—DIFN—Fa>3>F7—TIL%E

BE U5 E (CHIAIRIEE

CONCURRENTLY |REPACK E4t RS> 502 3 > RT—IILEFHTEDILDICTD

USING INDEX index_name %389 D&, REPACK (JIBEULEA > T v I RDIBERF(CHE> TF—TILIT
ZYPIRR(CHMNREZE T, EBICEBEULEA > TV IREH[RT—TILD ISR 27TV IR ELTE
FENFEI . COLERICKD. REILFE (L REPACK table_name USING INDEX DL S (CA TV IREGEE
BUT. BUA>TYvIORIECTBEMENREZIDIZENTEET,

WD REPACK Tl 355 —J)LIC ACCESS EXCLUSIVE O R BN E T . TDIesh, BN
TIBRDFETHRT—IIADFEHFESETAVIEINET,

—75. CONCURRENTLY %187 UJz REPACK T(&, U/ IhEHRFT —TIAT ORI TEET, AED
MCE. BFEOT—JILREZHUWT—TIL T 7AILABRKR LUET. TDMICFELE LIz INSERT.
UPDATE. DELETE/REDFT—FZE(L. MRELTUT—> 3> TEEONDRIET J1— ROMAHEFZFED
THUWT—TILIT7AINARBRUET . TDE. EWVT—TIL - 12TV IRT7AILEFLWIT 71L&
ANBXET COAMNBX DOREER THRT—J)LIC ACCESS EXCLUSIVE O U%EEUE T . @,
DOV I T7AILE ANBRDIZHDRERB TEHFE T, 1Z/I2L. REPACK A'OwW U%Z > TLVDRIIC
HWRFT—TINAZ L DEFMTONTIBE. TNSOEEEOY VRIFHICRRT DIHNEN G DI, Ov D
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RN E <723 nlaeNHd D E T,

ZF7=. CONCURRENTLY (C(EHIPRN D D FF . UNLOGGED =)L . N\—F1>3a>F—TJ)L. FF—F
A>TV IRCEEDNLTY HHEBIERERZIRVNT =D)L, S XFAHHP0OT. TOAST F—TILICE
FRTEEFRA. £, MS2F02 3> TOVvINTIEETTET, BIDOLTUS—23>X0OY hEE
B CERVNBE(CHEFERATEEEA. CONCURRENTLY 120 REPACK [ hS>H 02 3 >NBEICH T
W UBRETRVRICEIFENVETY ., CONCURRENTLY {1 REPACK B THIICEEEN/IEH WA F Y
T2awv hEES TVBIIT RS> P03 M5, REPACK #DMHRT—TJILAE UK BRI RWEEN S
NIBET,. FC. REEETIND hSP02 3> EAFICETIDIBEICITEFRNVETT,

BFDLS(C, AEFEHZESDT—IILEVER U T REPACK [CKDF—TILY A TH NG D &&= HE
BUEI,

(100 BITOWHRRAT— T E4ERL)

dbl=# CREATE TABLE t434 repack (id int PRIMARY KEY, v text);

dbl=# INSERT INTO t434 repack SELECT g, repeat (md5(g::text), 20)
FROM generate series(l, 1000000) g;

dbl=# VACUUM ANALYZE t434 repack;

dbl=# SELECT pg size pretty(pg total relation size('t434 repack'))
AS before delete;

before delete

673 MB

(1 row)

(DELETE CAEMEEBZ/ER, F5DITZHIRRT )
dbl=# DELETE FROM t434 repack WHERE id % 2 = 0;

(vacuuM B D T— T YA XEFERR)
dbl=# VACUUM t434 repack;
dbl=# SELECT pg size pretty(pg total relation size('t434 repack'))
AS after vacuum;

after vacuum

673 MB

(1 row)
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(REPACK 3EfiE)
dbl=# REPACK (ANALYZE, VERBOSE) t434 repack;
INFO: repacking "public.t434 repack" in physical order
INFO: "public.t434 repack": found 0 removable, 500000 nonremovable row
versions in 83334 pages
DETAIL: 0 dead row versions cannot be removed yet.
CPU: user: 0.66 s, system: 0.53 s, elapsed: 19.61 s.
INFO: analyzing "public.t434 repack"
INFO: "t434 repack": scanned 30000 of 41667 pages, containing 359996 live

rows and 0 dead rows; 30000 rows in sample, 499998 estimated total rows
INFO: finished analyzing table "dbl.public.t434 repack”

avg read rate: 531.640 MB/s, avg write rate: 0.177 MB/s

buffer usage: 54 hits, 30010 reads, 10 dirtied

WAL usage: 32 records, 9 full page images, 54044 bytes, 51644 full page
image bytes, 0 buffers full

system usage: CPU: user: 0.20 s, system: 0.06 s, elapsed: 0.44 s

REPACK

(REPACK I T—T LY A AHME/NL TIVD C L £HEER)
dbl=# SELECT pg size pretty(pg total relation size('t434 repack'))
AS after repack;
after repack
336 MB

(1 row)

FERDOETHERT(E. DELETE #ICEED VACUUM ZETLTHE. T—IILHAXERE(EHNUE
HAo, —T. REPACK DFEITEICIE. T—TILHEZTESNDIZH. pg_total_relation_size DIEHNE < 7R

DX,
L\ T USING INDEX ZH8%E UTTinE DEMFZ iR LE T,

(BERT—TINIZA Ty AEER)

dbl=# CREATE INDEX t434 repack v idx ON t434 repack (v);

(€ T v X% > T REPACK £1T)
dbl=# REPACK t434 repack USING INDEX t434 repack v_idx;
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relname

t434 repack v_

dbl=# SELECT c.relname,

i.indisclustered FROM pg index i

JOIN pg class ¢ ON c.oid = i.indexrelid

WHERE c.relname = 't434 repack v idx';

| indisclustered

idx | t

___________________ +________________

USING INDEX [CIEEULRA TV IAN IS AIILAA TV IREUVTERESND O,
indisclustered H' t (C/R D FE T,

REPACK MEITIAN (S, pg_stat_progress_repack E1—CHERTEE I, CDOE1—(C(E REPACK Z#3E
THPDONY OIS RS EC1ITARREINE D, phase 5 TIE. initializing. seq scanning heap. index
scanning heap. sorting tuples. writing new heap. swapping relation files. rebuilding index. performing final
cleanup /& EDAVIBESPE % iEs2 T=FE 9. CONCURRENTLY T (C (&, QUIBh (CH4A LTz DML 2R RT S

catch-up EXfEGIRESNET,

dbl=# \x

pid

datname
relname
command

phase

heap blks total

heap blks scanned |

heap tuples inserted |
heap tuples updated |
heap tuples deleted |

index rebuild count |

heap tuples updated, heap tuples deleted,
FROM pg stat progress repack p
LEFT JOIN pg class ¢ ON c.oid = p.relid;

-[ RECORD 1 ]-------- e

dpbl

t434 repack
REPACK

seqg scanning heap
18847

83334

0

NN O

dbl=# SELECT p.pid, p.datname, c.relname, command, phase,

heap blks scanned, heap blks total, heap tuples inserted,

index rebuild count

BLEDKSIC, PostgreSQL 19 TlE. T—TILOARERBEUN 1 > 5w O RNEDYPIRR IR NRE X %2
REPACK ONY > RTEITTEBLDICRDFE L,
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iB & D REPACK (& VACUUM FULL ¥° CLUSTER ¢ A (ICT —TJILZE ST EBE TNE T T M.
CONCURRENTLY Z1EE I D & WRT—TILZFATERVWEEZEC T 7MNIILANBZHCIZ 5NE
T, TDIEDH. KERFT—T IV EERTICEBRKR UIEWEE (BRI T, 7272L. REPACK (& SLEBR(CHT LU
FT=IT7AINRCA TV IRT7AIEVER T DIcDH. BIDT A ATESBFENNETT, =5I(C
CONCURRENTLY Tl&. SUBR(CHE UEEE N (CIRF I 2DDMBEEED ZENHDBET. TD
1z, RFEFMZHR TETIBELRHRT—TILANSVBE(C(E, BED REPACK ZESNANEHN T,

4.3.5. )\A4F YU pg_dumpall

PostgreSQL 19 T(&. pg_dumpall <> R plain FFRUANDE DR (TG U E Uiz, pg_dumpall (&,
F—AIR=RTSRIADET —INR—R &S > TITB3IAN RTT . EFT—HIR—ADABCHIZ T, O—
oo T=TIVAR=R BE/I\SA—F (LT DIHERRE, T—INR—RISRAEIERTHEEINZIATS T
O RBHEAUET, 8E T 71> ALTER SYSTEM (C K DEERE (L. BED pg_dumpall HH(C(FEEN
FA-

€D pg_dumpall (. IS XIEHERORE%E 1 DD SQAL AU I 7A()ILELTEALTOWEUSE.
PostgreSQL 19 Tl&. -F F£/z(d—format A>3 > (CKD. pg_dump EREHRIC custom FZZ. directory FiZZ.
tar CRZIEECTETDLDICEDFEL,

AKBET(ET —HINR—R IS REI2AERDI\W I T7v T% pg_restore ZEO> TUX R TEDILDICTIRAD
FUZ. TNICEKD URKFTHERDT —INR—=RZFHNT D, J0O0—/ULATZ U bzl g3,
custom FERZFE 7= (& directory FERN CTHFIU R b7 ZEFR T, EVWVDTSBIRNTE B LS (ICRRDF U,

AIREE T, plain ERUADENEREIBE UIHRIIC. Ny IF7v T EUX R OFIERN EDL S (CZE
DINEHRLUET RIS ISRIEHRERE U —HA TN FEDFT —IR—-RX T ZETITDF
IBZIRIEUET . Fo. T—IR=AZEXMRNSHUBETE. O—-/LREDTO—-)ULATST O N
PNEDEDICI/|ONDIWEHERLUET . =5(C. —-no-globals ZIBEL THIO—/ULAT U b U
VWSS DENMEZIESR LE T . -C. --single-transaction. --jobs &L\ 7z pg_restore AIDIEFE(CDLT, IS5 RXH
ROV NP TIFREINSHWZEIBELUFE T, REIC. HEtBERZEHTY T URBEIC. URNPH
SQL [CEDKDRABHEFENDINZHRLE T . F/o. FFplanERDT7—HATTh>TE. URX NI
([CIE SQAL WEITENBT=8. pg_restore -f CHRAICABTZHR CET DI EERUET,

O BIFT—2DEMH
WREEARIC. FIBENERD 2 DDFT —INR—X=ZERUE T, STl db435a = [0—)L r435a DFFA.
db435b #O—)L r4350 DFFEE LE T,

(BEEAR—ILET—E R—RZER)
$ psgl -U postgres postgres
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postgres=# CREATE ROLE r435a LOGIN;

postgres=# CREATE ROLE r435b LOGIN;

postgres=# CREATE DATABASE db435a OWNER r435a;

postgres=# CREATE DATABASE db435b OWNER r435b;

postgres=# \c db435a

db435a=# SET ROLE r435a;

db435a=> CREATE TABLE t435a (id int PRIMARY KEY, msg text);
db435a=> INSERT INTO t435a VALUES (1, 'data in db435a');
db435a=> RESET ROLE;

db435a=# \c db435b

db435b=# SET ROLE r435b;

db435b=> CREATE TABLE t435b (id int PRIMARY KEY, msg text);
db435b=> INSERT INTO t435b VALUES (1, 'data in db435b');

db435b=> \q

O H AR EDEL
custom FZR. directory 2=, tar A2, plain A2 T pg_dumpall ZE1TU. ERREND T 7 1) LBk ZHESR
ULEI,

(customBRTH > )

$ pg dumpall -F c¢ -f dumpall custom

$ find dumpall custom -maxdepth 2 -print | sort
dumpall custom

dumpall custom/databases

dumpall custom/databases/1.dmp

dumpall custom/databases/24917.dmp

dumpall custom/databases/24920.dmp

dumpall custom/databases/24921.dmp

dumpall custom/databases/5.dmp

dumpall custom/map.dat

dumpall custom/toc.glo

custom IEX T, databases T« L2 RUBF(C. T—HR—RZ ED custom FER 77— TH\ER S
NnNE9d., J70IL&ICIET—FIR—ID OID iMfEhnzxEd,
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(directory R TH > )

$ pg dumpall -F d -f dumpall dirctory
$ find dumpall dirctory -maxdepth 2 -print | sort
dumpall dirctory

dumpall dirctory/databases

dumpall dirctory/databases/1

dumpall dirctory/databases/24917
dumpall dirctory/databases/24920
dumpall dirctory/databases/24921
dumpall dirctory/databases/5

dumpall dirctory/map.dat

dumpall dirctory/toc.glo

directory IS T, databases T+« LI RUBLTFIC. T—HIR—RXZ EDT+ LI MU T =141 THERK

=NFE9,

(tar X TH V)

$ pg dumpall -F t -f dumpall tar

$ find dumpall tar -maxdepth 2 -print | sort
dumpall tar

dumpall tar/databases

dumpall tar/databases/l.tar

dumpall tar/databases/24917.tar

dumpall tar/databases/24920.tar

dumpall tar/databases/24921.tar

dumpall tar/databases/5.tar

dumpall tar/map.dat

dumpall tar/toc.glo

tar i T3, databases T« L2 KUBLTF(C. T—AINR—AZ ED tar 7—HA THMERSNE T,

(plainRXTH V)

$ rm -f dumpall.sql

$ pg dumpall -F p -f dumpall.sql
$ file dumpall.sql

dumpall.sqgl: ASCII text
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plain ER T, EFKED. B—DSQLRIUT NI 71 ILIMERRENE T,

B EDED. plain ETE. IS RAIERZETITDEHD 1 DDSQALRIVUT hELTHADENFET
M. FEplain ER Tl IS RIAEDIBHRNIO—)LAT ST O RET—IR-ATEDT—HAT(CH
ITTRIFESNET,

® map.dat *toc.glo DFEZE

JE plain ER TERR SNTET ¢ L RUTHEI SN TS map.dat (&, U X N PEF(ICALIBIHRETIRDT —
HAR—RAD—ETY ., pg_restore (E. pg_dumpall BMEBK UTZIE plain B 7 —HA T ZE I dEE. £9
toc.glo M50 0—/ULATZ 10 hRER L. €DHE map.dat (CHIEENZT —IR—XZIE(CIBLET,
E/Z. map.dat NDITZE#H TIAA RO RTDE, BT —HINR—RIETHRNSHNZE T,

(map.dat DFER)

$ grep db435 dumpall custom/map.dat
24920 db435a

24921 db435b

toc.glo (C(E. O—ILTF—TILAR—RRE, IS RAF2HRTHESINZITO—/ULAT S0 SHEH
TNZEI, toc.glo (F custom FERD T — -+ T1RDT. pg_restore -f&FESE SQLELTREBEHNTE
ig_o

(toc.glo DFEER)

$ pg_restore -f dumpall globals.sgl dumpall custom/toc.glo

$ grep -E 'CREATE ROLE|CREATE TABLESPACE|GRANT' dumpall globals.sgl | head
CREATE ROLE postgres;

CREATE ROLE r435a;

CREATE ROLE r435b;

O ISRELUDT—H1TH5—BDT—HIN—I (1 F YT
DS AW EEEBUET —HA TS5, db43s5a ETEETULET. £ URN7EHEELT FILLVT
—AIR—RAIS A %=RIR— NTREILET .

(VR FT7ED X2 DER)
$ export PGDATA RESTORE="SHOME/19 restore"
$ initdb --no-locale --encoding=UTF8 -D "$PGDATA RESTORE" \

-c logging collector=on -c port=55435
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The files belonging to this database system will be owned by user
"postgres".
.. HARE

$ pg ctl -D "S$PGDATA RESTORE" start

JEplain FER 77— HTH U N7 BIHA. pg_restore (C[-ClFETz(d[--create | ZIEELUE T, £/,
[--exclude-database] TUX R 7ZHRMNSERIN U TzWN\T—IXR—XZIBELF T . db1. db435b ZERIM L.
db435a 2l U R hJ7 UE T, -d postgres TIETE UTeT —INR—X (&, U X hI7AIR% BT D b D&

FELTEDNET,

(YR +7)
$ pg _restore -p 55435 -d postgres -C \
-—exclude-database="template*' \
--exclude-database="'postgres' \
-—exclude-database="dbl"' \
-—exclude-database="'db435b"' \
dumpall custom
pg_restore: error: could not execute query: ERROR: role "postgres" already
exists
Command was: CREATE ROLE postgres;
ALTER ROLE postgres WITH SUPERUSER INHERIT CREATEROLE CREATEDB LOGIN

REPLICATION BYPASSRLS;

pPg restore: warning: errors ignored on restore: 1

I TICTFETEL TULS postgres (1—)LD CREATE ROLE (CKEAULEIN. COIS—(FEEINET,
pg_restore (FPO—/)ULATZ T b (toc.glo DRT) & A K7 BERIC. ABBHIIC exit_on_error = false
(CERE T DRETICRD TVET,

12E. EERDBRIME. map.dat ZiRE T D5E THBITIRZE T . map.dat DT, FLFRICHZFIFTIAA>
RPZORTEET., IAD RIS NTZT—HIR—R(ZE. pg_restore DAIBTFHRNSHNE T,

(map.dat ##RE L T db435b DITEAX 2 b7 FF5H0)
$ sed -i.bak '/db435b/s/"/# /' dumpall custom/map.dat

URXRT7EICT—INR-X—EZHNTDE. dba3sa IZIFHU X RI7EH. dba35b (FERR SN TULVRN
CENERTEET,
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(VRR7ENf-T—ER—XEHER)
$ psgl -1 -p 55435 -U postgres postgres

Name | Owner |
___________ gy __
db435a | r435a | .
postgres | postgres | ...HA{llEE

templateO | postgres |

templatel | postgres |

(4 rows)

(T—TILOREEFER)
$ psql -p 55435 -d db435a -c "SELECT * FROM t435a;"

1 | data in db435a

(1 row)

@ --exclude-database ¢ 20—/ V)L TSt OFDETF

BIDFIETI(E. doa35b ZEITHRMSIHUFE LA, dbs35b DFFBETIZ DIz r435b BTSN TUE
9, ZHUE. —-exclude-database (FT—HFR—XDU X NP ZBFENTDAT>3>THD, JO—-/)ULAT
IO RDURKNFEBFNTDATS 3> TIFRNZHTY . UMD T, dbd35b ZBRINUTE. toc.glo [CS
FNB3O0-ILIFVURRFZE=NFET,

BEDT —AIN—ARIZRUEWVEETE. O-JUITSAIEARDIEHRE UTETTETNDIDT, A&
RO—JLETER UK RWEEIF. Bihd D --no-globals ZESH. JO—-/)ULAT> U bDIETH
BERIREBRE T DNENGDET,

(B—ILOFEER)
$ psgl -p 55435 -d postgres -c \

"SELECT rolname FROM pg roles WHERE rolname LIKE 'r435%' ORDER BY rolname;"
rolname

r435a

r435b
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(2 rows)

@ --no-globals 15ERDEE

RIS, OO—=)ULATZ 1O bz U X NP UIRVSEDEMEZI#R L E 9 . pg_restore (C(E--no-globals 7
T3> h'en. JEplain R 7 —HAITMSDUR NFEIIC, J0O0—/ULAT S0 h=E&NT S toc.glo D
URRFPEAFYVITEEXT, 125, —-no-globals A>3 IEFEKRF(C-Cl-create AT 3> % EHIET B &

BICUR MPEICHDT—IR—IFEITHUR R 7EanZxEd,
F9. O—)LZFBRICT/ERR UIRLVABE T, --no-globals Z38FE L T db435a = U X M7 ULE T,

(WA RT7%RI SRAEDER)
$ export PGDATA RESTORE NOGLOBALS="SHOME/19 restore noglobals"

$ initdb --no-locale --encoding=UTF8 -D "$PGDATA RESTORE NOGLOBALS" \
-c logging collector=on -c port=55436

The files belonging to this database system will be owned by user

"postgres".

.. HARE

$ pg_ctl -D "$PGDATA RESTORE NOGLOBALS" start

(VA7)

$ pg restore -p 55436 -d postgres -C --no-globals \
--exclude-database="template*' \
--exclude-database="'postgres' \
-—exclude-database="dbl"' \
-—exclude-database="'db435b"' \

dumpall custom

Command was: ALTER DATABASE db435a OWNER TO r435a;

Command was: ALTER TABLE public.t435a OWNER TO r435a;

pg_restore: warning: errors ignored on database "db435a" restore: 2

pg_restore: warning: errors ignored on restore: 2

pg_restore: error: could not execute query: ERROR: role "r435a" does not exist

pg_restore: error: could not execute query: ERROR: role "r435a" does not exist
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(VRR7ENf-T—ER—XEHER)
$ psgl -1 -p 55436 -U postgres postgres

List of databases

Name | Owner |
___________ oy
db435a | postgres |
postgres | postgres | ...HA{llEE

templateO | postgres |
templatel | postgres |
| |

(4 rows)

CDIFA. db435a DFFEETH 3 r435a NI X KPR ISAL ICIFELRWESD . T —IR—XFBER
EDEMETIS—(CIRNE T . dbd35a BARIEU X hJ7EaN. FiB&E (S pg_restore E1TIFDIEFEO—IL ETRD
ESCIN

--no-globals ZE3H&(E. BHERO—)T—TILANR—RZ U X NFHICEFER LU THEBEND
NFEI,

CDEDIT, --no-globals ZFES & UX MO0 —)LEREMIFUEEE. T IR ITEUX N
FTEFET, 2L URKRFHRODT —IR—=ZAPAT ST 0 MERBITD0O0-)LE. BRICARLTH<
WENSDET, FIBED' ) A NTHAREIRIBE(E —no-owner. HERDU X M FPHARERISE(E —no-acl &
HAreHEDZET. URRZEO-IIADKGFZRSEET,

@ jEplain Bt 7—H1TDEL MRS

FEplain ERDT7—H1T(E. SQLR IV T R ZDEDTIEHDFEA. UL, URXREFICIEUZ K
FETSALNEITESNFE T UH O T EBETERVRIBTEREB US> T TOFRFATFTREANU KT
UTIRRWIFEBA. I TZIARTTDE URRPERTIEI T DR —)\—1—MNEAZEEDI—
ROEITENDAREENHDET ., Tz, DY TRED VAR THO>TE. COMERFENDDFEE A,
JE plain FER DS > T (&, pg_restore f (HF1T7ILE) TSQLELTHAULTEZDT., URNFDHIIC
EITSND SAL [CRRURVMUBNEFEN TORVWHN R TEE T,

(FEplainEXDL@ T > TE soL E LTHA, T—E2RA—REED -c HELNDE)
$ pg _restore -C -f dumpall check.sgl dumpall custom

$ vi dumpall check.sql

—-—- PostgreSQL database dump
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\restrict eZcoeZHz8x6KslnTrT4gQROONFwgsmGsnlEJncCINf1dF48Q6nNlcm6Xecb5uah

—-— Dumped by pg dump version 19betal
. HRBg

4.4. LTV —>3>

4.4.1. ANIV—=2T0LFVH5—>3>DHi5k

PostgreSQL 19 TIE. A NU—==>J 1L TUo—2 3> UH/NU(CRET DHEEE LT, I8E LTz WAL {iL
BETOEEEFDWAIT FOR IT > RE, EIERF(C WAL RXER T E[F DRI EFIR T 2% E/ (S A—5F
wal_sender_shutdown_timeout HMENENE LTz,

AIREETIE. UTFDLDICTSAIRUIE RIINA1EOMBRX N —-Z2J1LTU5—2 3 RIE
ZERR L. CNSOEEEERLE U,

(BEEAD R R /31 PostgreSQL Z1ER L T, &EET )
$ pg basebackup -D ./pg5433 -R -c fast
$ pg ctl start -D ./pg5433 -o '-c port=5433"

® WAIT a2vF
FEEL TV —2 3> Tl TSARYUTEFINT T UEBRICRIVINANSBITDE. TOEHFN
BINFEIEREG )\ A [CRRENTULVRVBEN S D FE T, PostgreSQL 19 Tl CHKRIRIBEIC. 7TUS
—> 3> AITEUS LTz WAL DfLE (LSN) FTRA /A MMBWDLK D% SQL THTCDLD(CRDEL,
WAIT FOR OX > ROEAREX(ILATOEOTY,

WAIT FOR LSN ' {LSN) ' [ WITH ( option [, ...] ) ]

AT 3> =R

MODE 'standby_replay' | XF>/\ATWALMNBEEN. T —IR—INRRENDETHED (T IA)
~)

MODE 'standby_write' | X& > /A TWALHDEZTIAFNDETHD

64

Copyright © 2026 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 19 #REFL7R— b+

AT>3> =17

MODE 'standby_flush' | X&>/\ATWALMNT 1 RINTSYZ1ENDETHD

MODE 'primary_flush' | TSA~NUTWALMNT 4 RINTSYS1ENDETHD

TIMEOUT 'B5RS' IBEREZBI S ERTID (T IAI)LNEO0 TLSNREXTHERITD
NO_THROW DALT IS TSATURBECITS—TEFR<IREXFH %R T

BUTFOAREETlE R IT WAL BEZ—RHEIEL TS, TSAYUTT—JIUERR ET—F1RA
ZITWELUTZ, CNICEKD. RIZIINAITIE WAL DFZEPR TSV S 1 (FED—AHT. T—IR—INDK
BRIIEFEDREEIEDE T, CDIKEET WAIT FOR #3179 D & . standby write. standby flush.
standby_replay DEV\ZHEZRTETET,

F£9. XYL TWALBEZ —BHEIEUZE I, pg_wal_replay_pause() (&U 7/ \UD—HEILZEKRT
2T, RRIC—IHZIELTEHE DT pg_get_wal_replay_pause_state() THEERLE T,

(RE 213f THAL BE#ELE)

$ psgl -p 5433 dbl

dbl=# SELECT pg wal replay pause();
pg _wal replay pause

(1 row)

dbl=# SELECT pg get wal replay pause state();
pg_get wal replay pause state

paused

(1 row)

(F54 <) TREET—TILEMERLL T, wAL GIE Z#M8)

$ psgl -p 5432 dbl

dbl=# CREATE TABLE t441 wait (id int PRIMARY KEY, v text);
dbl=# INSERT INTO t441 wait VALUES (1, 'primary');

dbl=# SELECT pg current wal insert lsn();

pg_current wal insert 1lsn

0/040448A8
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(1 row)

RIS, AP )\AT WAL DZEME EBEAIBEZHIELUE T, pg_last_wal_receive_Isn()IFA KJ—=>
LTV —2 3> TRIELTT « AONEEEBEHD WAL LB %R U, pg_last_ wal_replay_Isn()(ZEB4EH
DWALAIEZRUET,

(RE N TREMEBE L BEME LR
$ psgl -p 5433 dbl
dbl=# \x
dbl=# SELECT pg _get wal replay pause state(),
pg_last wal receive 1sn(), pg last wal replay 1lsn();
—-[ RECORD 1 ]==——=———m o ——— fmm
pPg_get wal replay pause state | paused
pg last wal receive lsn | 0/04055158
pg last wal replay lsn | 0/04028ECO

(COBRTET—TIL t441_wait OERIXEHEL TLVELY)
dbl=# SELECT * FROM t441 wait;

ERROR: relation "t441 wait" does not exist

CORRTIIWAL BEZIESTUNB 28, pg_last_wal_receive_Isn (WAL 2= (TERD £ T T UTEAIE)
(FHEA TULTE. pg_last_wal_replay_Isn (WAL EAE TT T UTZALE) (FBWLVDWTWEE Ao TDTZHIERK
U7z t441_wait 7 —TILIER I )AL TEFSBTETRVMRREET I, T WAIT FOR ZHRAIRE— RTEST
UTHZET. pg_last wal _receive Isn TR EIBEE CTH B DIBEZ LET,

9. standby write ZiEZELE T,

(R%Z 21\1 T standby_write ZFi2)
dbl=# WAIT FOR LSN '0/04055158"
WITH (MODE 'standby write', TIMEOUT '5s', NO_THROW) ;

-[ RECORD 1 ]---

status | success

#tULV T, standby flush =2 L £,

(R% 2131 T standby flush #f#E2)
dbl=# WAIT FOR LSN '0/04055158"'

WITH (MODE 'standby flush', TIMEOUT 'S5Ss', NO_ THROW) ;

66

Copyright © 2026 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 19 #REFL7R— b+

-[ RECORD 1 ]---

status | success

LESHTNBDIE replay (WAL DEAE) TIMNS. CTETIEWITNEBEIEEC success MNEDFE LTz,
F I A)L BD standby_replay E— K&, WAL T —IR—ZANARMENDIETHFEE I, IREEWALE

FEZIEHTNDTZSD. FA LTI MMIIERDET,

(R#B 2/\{ T standby_replay ##iE - 5HRICASLTI)
dbl=# WAIT FOR LSN '0/04055158' WITH (TIMEOUT '5s’, NO_THROW);

-[ RECORD 1 ]---

status | timeout

WAL DREFZETSYSa MDD TOTE. WAL DBAEMNIEFE D TLBIHBE(C(E. standby_replay

DEMEBIZESNIRNC ENERTEET,
A I)I\ATWALBEZBRU. ©5—&E standby_replay ZiE:2 LUK,

(R 213AL T WAL ZEH)
dbl=# SELECT pg wal replay resume();
-[ RECORD 1 ]-------- +-

pg wal replay resume |

dbl=# SELECT pg get wal replay pause state();
-[ RECORD 1 ]--——=———————————- e

pg _get wal replay pause state | not paused

(R%& 2131 T standby_replay %)
dbl=# WAIT FOR LSN '0/04055158' WITH (TIMEOUT '5s', NO_THROW);
-[ RECORD 1 ]---

status | success

(T4 IV TRALETNRRE VN BRTEH L 2R
dbl=# SELECT * FROM t44l wait;

-[ RECORD 1 ]
id | 1
v | primary
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WAL B4EZ—BS1E9 5 2 & T. standby_write. standby_flush. standby_replay M\ ZER TS E LTz,
WAL ZZEBHEZ@> TS Y2 2EHTHD THE BEMNLEFR D TONUET—TILIEHKT® INSERT (FS8RHE
RERR=NFRA. SERADIAIZINAT [EBERBOBRFTRRAD] TLZFRIALTVZEICE,
standby_replay Zf#> TEHEDMENHDE T,

128, WAIT FOR (b TLANLD SQL IR REUVTEITIDRENSHDFT . B TO>—> v,
DO JOv UDHWEBTIFERITTEHFE Ao F/o. WAIT FOR (FLSN D#IEE UTORIEZRFESE I 1L
A2 OEEEFTFHECEBARERDFRIOTAALASA > DIGFE AITHNELEFEHEL TULEHRL)
FY,

® wal_sender_shutdown_timeout

PostgreSQL 19 T (&, wal_sender_shutdown_timeout /\S X —FMEBIlENE Ulc. CD/INSA—=F(F. T
— ) USLERF(C WAL XAERIN, ZERANA WAL ZXDIRR DFCTHORAKHEZIEE T DEDTI,

PR, LTV -2 3272 ERALTVDIGE. EXEAY —/\(HSIEAIER(C, FXED WAL HHEFRH D
BRINELE SN D ETHSHITE T . SHUSFTEINIR R A v FA—/)NTIFEATI N ZEADREH IEED
TWBHRICIFHBIABNR /RDFT, EREARY MDD -0 &mED RS> )1 FzFOVIFETIE
FOTCWIRREBL TV -2 3> ERALENRDDE. U—/BENRBETZT T LW ENHDET,
wal_sender_shutdown_timeout Zi&E 9 D & EERMZBE CIFER TEEZITSUID ., EIHLIEZEDH SN
FI., T IAIMEF-1T. CDBEFTA LTI SHER. DFEDEIERFOEHEZHIR LRV EMES /2> T
WEY,

AIEICE D IEANU =2 0L T U —2 3> % E> T BMFRIEZRITIRVE T,

wal_sender_shutdown_timeout (C 3#Z:ZELFR U,

(754 T, postgresql.conf REZZEE L T, HiLkh)
$ vi SPGDATA/postgresgl.conf

wal sender shutdown timeout = '3s'

$ pg ctl restart

MEEDTzH(C. A5 > )\A PostgreSQL M wal receiver O X Z(EIESHEET,

(LTVr— 3 VEBRICTFESIREN T S)

$ ps x | grep walreceiver
5646 ? Ss 0:00 postgres: walreceiver streaming 2/38000060
5654 pts/1 S+ 0:00 grep --color=auto walreceiver

$ kill -STOP 5646
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CDIREET, ISATYURIC—TFEED WAL ERESEFT.

(7547 THAL ZfRESE3)
$ pgbench -s 10 -i dbl

TSARVZFLEL, BT TETORMBZHEELET .

(754 <) PostgresSQL #fF1t)
$ time pg ctl stop
waiting for server to shut down...... done

server stopped

real Om3.276s
user Om0.003s
sys Om0.006s

(BIELT= wal receiver 7AERAEZERLTHK)
S kill -CONT 5646

wal_sender_shutdown_timeout & 3 #(CE%FE L CTL\Bzsb. WAL sender 7° WAL reciever (C WAL Z XS
hTHE, TS5AYYUDEILIR(FEFIR(C(IFEHITER A AMREE Tl FEIER T F TOEFMNREMET
R(CRBD R TETELUL

wal_sender_shutdown_timeout W i&TE SN TLVRWIEE. BB K Z wal_sender_timeout (T AJL b
60s) DEFEIZIFIFIZESNDEMECIADZET,

wal_sender_shutdown_timeout (C&DH—/UBIEDIHE. OJICE>UTOAYVEE—HAEHENET,

WARNING: terminating walsender process due to replication shutdown timeout
DETAIL: Walsender process might have been terminated before all WAL data was replicated to the

receiver.

4.4.2. wBLTU—> 3> DR

PostgreSQL 19 Tl&. #IEBL TUI—>a>(CEBUL T, =T > XEDOREE. WAL LA)LDEINMED B E)
ZE, BIUBEEIV> REXDILERMTIRONTULET,
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@ S —5 R

EROBBL TV —23>Tld. T—TILDITT—FIEERAEESNTSE. >—F > EFEBRESNFEEA
TUME. Do, HEL T UT—> 3 > RTRIENCY — )\ BITORDICER LT, 7TUT— 3 >0k
Y IR ISA)IBEINTIDBZ T I RIS IVEITHUWESAAEZ I HIFBHBEICE. >—o>X
BEORBZITOVENDDEU,

PostgreSQL 19 Tl&. —4U >R ZHBEL TUT -3 > WRICEDDZENTETDLDICRDFELUI.

U, 2= > XD nextval() DEITS ECERAEAESNINDITTESDDFEFHFA. CREATE
SUBSCRIPTION . ALTER SUBSCRIPTION ... REFRESH PUBLICATION . ALTER SUBSCRIPTION ...
REFRESH SEQUENCES D71 =>20T. \TUy v RIDS —5 > RENS TR OS5 )V RINEEIENE
9, Fe. LTUT—2 3 {lROS - ARERICIEET D EETET, T—IR—IADRTDS—
TURERMFRET D EVWSIEERITHEEETT .

BT (CHIERUET,

FXT—TILDOEF—Z IDENTITYSIE U TERL, T—IILT—FES—T > RBEOBFREHRRLET,
B—/\TUw v % 55432 BR— b, BT RS+ )% 55433 FR— N TERBILIZBIO SRS & UL TIRWLE
ER

(BREADT—FR—RY SRR ET—ER—RZER)

initdb -D ./pg55432 --encoding=UTF8 -c port=55432 -c logging collector=on
initdb -D ./pg55433 --encoding=UTF8 -c port=55433 -c logging collector=on
pg ctl start -D ./pg55432

pg _ctl start -D ./pg55433

createdb -p 55432 pubdb

w v »n »nr »nr W»

createdb -p 55433 subdb

(/8T Y v v fIT IDENTITY S| ZR/OT—TILEERL T, T2HA)
$ psgl -p 55432 pubdb
pubdb=# CREATE TABLE t442 orders (
order_id bigint GENERATED BY DEFAULT AS IDENTITY PRIMARY KEY,

item text NOT NULL) ;

pubdb=# INSERT INTO t442 orders (item)

VALUES ('book'), ('pen'), ('note') RETURNING order id, item;

order_id | item

__________ b
1 | book
2 | pen
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3 | note

(3 rows)

(e ENf=o—T VR EV—7 R IEETER)
pubdb=# SELECT pg get serial sequence('t442 orders', 'order id');
Pg _get serial sequence
public.t442 orders order id seq

(1 row)

pubdb=# SELECT * FROM pg get sequence data('t442 orders order id seq');
last value | is called | page 1lsn
____________ O
31t | 0/119F1D40

(1 row)

(BTOT—ITNELS—TVREELIRTIYr— a V&)
pubdb=# CREATE PUBLICATION pub442 FOR ALL TABLES, ALL SEQUENCES;

CREATE PUBLICATION

BIROSA)WICIE BUEEDT—TILESEFICAER L TH S YT ROUTS 3 = IFRUET . iR
BLTUS—23> (3 DDL ZBHEMCIRRUIRVNEZSD, T—TIAS -T2 X2 E0A T 10 MNEE(D.
BIBRESXTHEBENDDFT,

(Y TR 54 NTRLT—TILEER)
$ psgl -p 55433 subdb
subdb=# CREATE TABLE t442 orders (
order_id bigint GENERATED BY DEFAULT AS IDENTITY PRIMARY KEY,

item text NOT NULL) ;

(BTRY )T a %k

subdb=# CREATE SUBSCRIPTION sub442 CONNECTION
'port=55432 dbname=pubdb user=postgres' PUBLICATION pub442;
NOTICE: created replication slot "sub442" on publisher

CREATE SUBSCRIPTION
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(RN TET NS C & EHER)
subdb=# SELECT * FROM t442 orders;

order id | item
__________ b
1 | book
2 | pen
3 | note
(3 rows)

(=7 LRESRAHHLTIND)
subdb=# SELECT last value, is called FROM t442 orders order id seq;
last value | is called
____________ e
31t

(1 row)

COBRTE HIROSA)RITRICEEITDE 4 MEOND 8. T—TILOEKXID &3 —45 > X1E
DEESHENTULET,
RIS, TV vRITESS(CT—9EEBNNMUET,

(1RTY v v fITITE 5 #iEM)
$ psgl -p 55432 pubdb
pubdb=# INSERT INTO t442 orders (item)
SELECT 'after-sync-' || g FROM generate series(l, 5) g
RETURNING order id, item;
order id | item
__________ R
4 | after-sync-1
5 | after-sync-2
6 | after-sync-3
7 | after-sync-4
8 | after-sync-5

(5 rows)

/

F—OIFT—HDEEFIBITRISA)EINRIRENEITH, >—U > EFIDFEFTY,

72

Copyright © 2026 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 19 #REFL7R— b+

(TR SANBTT—TLOFTIERBEATNDS)
$ psgl -p 55433 subdb
subdb=# SELECT * FROM t442 orders;

order id | item
__________ o
1 | book
2 | pen
3 | note
4 | after-sync-1
5 | after-sync-2
6 | after-sync-3
7 | after-sync-4
8 | after-sync-5

(8 rows)

(HTRIFANUDOY—r D RERF3DEF)
subdb=# SELECT last value, is called FROM t442 orders order id seq;
last value | is called
____________ e
31t

(1 row)

CORETH IR ISA )\ EFUWESIAHF E U TEVES, INSERT 2EIT79DE, HIXIS5A)N

RIDZ -T2 IN4 ZBESELET. UNU. order_id =4 DT> I TIC/NT VY S v SEBEEHRD T,
A= —DHFERICIRDFET

(TR 54 /I T INSERT %3R{T)
subdb=# INSERT INTO t442 orders (item)
VALUES ('subscriber-local-before-refresh')
RETURNING order id, item;
ERROR: duplicate key value violates unique constraint "t442 orders pkey"

DETAIL: Key (order id)=(4) already exists.

— T2 ez AR (CEBREALET.

\/I

ZZC.
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(YITRISANATO— 7o RERBT 572 FEETT)
subdb=# ALTER SUBSCRIPTION sub442 REFRESH SEQUENCES;

ALTER SUBSCRIPTION

BEEAR OIRISA)RIDS —5> ZME(F )TV Yy v RIORFFEICER T DD T BIRISA/\
RITRICRENDIEF9 (CIEDF LT,

(TR SAIMUTY—r D R EZEHER)
subdb=# SELECT last value, is called FROM t442 orders order id seq;
last value | is_called
____________ o
8 | t

(1 row)

(TRY 54/ 0T INSERT 1T - TA EIXRD)

subdb=# INSERT INTO t442 orders (item)
VALUES ('subscriber-local-after-refresh')
RETURNING order id, item;

order id | item

__________ o

9 | subscriber-local-after-refresh

(1 row)

CDXDCS—T 2 R (FRRNIER TRBMNTRNOND EWSEHEIC/R D TLE T,

O WAL LRILEBEE

EROREBL TV —23>TlE INTUy S ITERE/ NS A —4 wal_level (C logical #IEEZDX T
H—EXRH U THEIMEMNSD D FE Uz, PostgreSQL 19 Tld. 5%EMEE L TD wal_level 15 replica DIBFET
B, WEBELTUT -2 3 > HRE (IR D TZRFR TR WAL LALZ logical HE(CEIE EIFSNBLDICR
DEUL.

C DOHEBE (FRIEIDARIEFIR TBE(C/ER L TWLE T, initdb 175 & =I(C wal_level = logical &3 IETE (&
BE2TH57. wal level DF T AJL S replica TIH, BIEEL TV — 3 > NEITRIEET U,

FTUWGETE/ NS A —4H effective_wal_level TTDIFRDER WAL LNV ZERTETET ., DI, 5%E/N
SA—4 wal_level (F5|EHESHE I 7ML EDIEZRUET .

UTFDLD [CEMEHEER TS F T,
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(B TERLEZREBL TV r—2a o0/ TY 5r—2 3 VEIT—2 R—XTHEER)
$ psgl -p 55432 pubdb
pubdb=# SHOW wal level;

wal level

pubdb=# SHOW effective wal level;

effective wal level

logical

(1 row)

LT, WBEBLTUT—23>% 8 TULT. TORICHERLTHET,

(TR YT avERTLT, LTUS—2a>rzxAay FEHIR)
$ psgl -p 55433 subdb
subdb=# DROP SUBSCRIPTION subd442;
NOTICE: dropped replication slot "sub442" on publisher
DROP SUBSCRIPTION

subdb=# \g

$ psgl -p 55432 pubdb
pubdb=# SHOW effective wal level;

effective wal level

COLDCHBL TV —>3>ROY MHIBRENIZE THRZ I D &, effective_wal_level DFETEEN
wal_level E[EU replica (CRDE Uz,

AHEBECKD WEBLT VT -2 320020505+« 2T CE D #Eez —iICEVNZVES(C,
H—-EXBESZLOEHTEDIAUY MEENET,
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@ IV FEXEN

PostgreSQL 19 Tl&. ®IEL U —> 3 > EEDIYY RIEXEIRESNE U/,

S — > AEEADIZSHOEXINIIN > 22 E(CMA T, &7 —JIUEERDIRIMEEN DD, BT XD
U 3 s IBIROIBE S EMER TESNE LIz,

CREATE PUBLICATION ... FORALL TABLES T. {&RMNS5—ED7— )L &5 9D EXCEPTABEX
2ELD(CTRDFE LIz, CREATE PUBLICATION 3L TF ALTER PUBLICATION T, ALL TABLES MD3STE(CX L
T8 —T)L%& EXCEPTAITHRATEEF Y. UTDLS(CHERATEEY.

(T—TIL%EEMLT, EXCEPT AIZEHE-1=/8T ) 5r— 3 D 4ER)
pubdb=# CREATE TABLE t442a (id int PRIMARY KEY);
pubdb=# CREATE TABLE t442b (id int PRIMARY KEY);
pubdb=# CREATE TABLE t442c (id int PRIMARY KEY);
pubdb=# CREATE PUBLICATION pub442ac

FOR ALL TABLES EXCEPT ( TABLE t442b, TABLE t442 orders);

(EHEMEE: A1l tables] M t T, [lExcept Tables] TRHAT—TINREATINS)
pubdb=# \dRp+ pub44lac

Publication pub442ac

Owner | All tables | All sequences | Inserts | Updates | Deletes |
Truncates | Generated columns | Via root | Description
—————————— - -+
——————————— -
postgres | t | £ |t |t |t
t | none | £ |

Except tables:
"public.t442b"

"public.t442 orders"

ZF/z. CREATE SUBSCRIPTION Tl&, {ERDIFFGXFINEE (CEZ T, HEY— /AT U hzES
[SERVER servername| EWDEENTED LD ICRADFEUZ. SERVER ZEDIHE. MWHROHMEH —/N(C
(HERIBERZ R ITEHNERINTVWDIRENS D . U T ROV TS 3 ABEOI-Ty E T & 88
H—/NC3F 9IS USAGE HEREMNE T,

UFDRSICERUET,

(postgres_fdw DN EfH—/ & 1—Y T v EL T EER)
$ psgl -p 55433 subdb
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subdb=# CREATE EXTENSION postgres fdw;

subdb=# CREATE SERVER sv442 FOREIGN DATA WRAPPER postgres fdw OPTIONS
(host 'localhost', port '55432', dbname 'pubdb')

subdb=# CREATE USER MAPPING FOR postgres SERVER sv442 OPTIONS

(user 'postgres');

(LFVr—2a vRBOT—TIVEERLT, YTRI ) T avEER)
subdb=# CREATE TABLE t442a (id int PRIMARY KEY);
subdb=# CREATE TABLE t442c (id int PRIMARY KEY);
subdb=# CREATE SUBSCRIPTION sub442ac SERVER sv442 PUBLICATION pubd442ac;
NOTICE: created replication slot "sub442ac" on publisher
CREATE SUBSCRIPTION

BHRBHRzY I X OVUTS 3 O ERICEBREDOTIIRL, MY —/\ATZ T U MMIHFESNBTZDH.
BHREBROBEZDMCTEDIAUY MIHDFEY. FICECEFSEDOY IR OUTE I 2NERSD &S

(CBERATY,

4.5. HGRES 1)L

KRETHRES 1 —I)LICET DEEIMLRZIMD LIFFET . RITT S 2RI DR ES 1—

JL pg_plan_advice. pg_stash_advice HNBIIENZFE LTz, F/z. pg_stat_statements TL\ DHERENEAE

nFLIZ,

4.5.1. pg plan_advice
TSI T B /28D pg_plan_advice EZ a1 —)LhNEIMENE LTz,

TS2FHICTTO SQAL TIITHOEIT IS > ZFE>TIFLLY] EWVWDIEBRESZXB3TENTEFI UTD

WD, BWFERRLE U,

(TFRTF=TL /TR TF—2DER)
dbl=# CREATE TABLE t451 1 (id int PRIMARY KEY, name text);
dbl=# CREATE TABLE t451 2 (id int PRIMARY KEY,
tl id int NOT NULL, name text);
dbl=# CREATE TABLE t451 3 (id int PRIMARY KEY,
tl id int NOT NULL, t2 id int NOT NULL, name text);
dbl=# INSERT INTO t451 1 VALUES (1, 'A'), (2, 'B'), (3, 'C");
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dbl=# INSERT INTO t451 2 VALUES
(101, 1, 'aa'), (102, 1, 'AB'), (103, 2, 'BB'), (104, 3, 'CC");

dbl=# INSERT INTO t451 3 VALUES (1001, 1, 101, 'AAA'"),

(o002, 1, 102, 'aBA'), (1003, 2, 103, 'BBB'), (1004, 3, 104, 'CCC'");

pg_plan_advice EZ 1 —)LHF5AHAEN D E. EXPLAIN T PLAN_ADVICE AT a>hMEX 3 LS
RDET, COATZI>RIBEITDE. RITTS>DHAIC [Generated Plan Advice: 1 LT, 5> 7
I\A AXFFIHMSIESNE T

(C
K

(B a—IWEHRHAHAAT, plan advice NAMEh=-RITTS52HAH)
dbl=# LOAD 'pg plan advice';
dbl=# explain (costs off, plan advice)
SELECT * FROM t451_2 t2 JOIN t451 1 tl1 ON t2.t1_id = tl.id
JOIN t451 3 t3 ON t2.tl id = t3.tl id AND t2.id = t3.t2 id;
QUERY PLAN
Nested Loop
-> Hash Join
Hash Cond: ((t3.tl id = t2.tl id) AND (t3.t2 id = t2.id))
-> Seqg Scan on t451 3 t3
-> Hash
-> Seqg Scan on t451 2 t2
-> Index Scan using t451 1 pkey on t451 1 tl
Index Cond: (id = t2.tl id)
Generated Plan Advice:
JOIN_ORDER(t3 t2 tl)
NESTED LOOP_ PLAIN(tl)
HASH_JOIN(t2)
SEQ SCAN (t3 t2)
INDEX SCAN (tl public.t451 1 pkey)
NO_GATHER(tZ tl t3)

(15 rows)

CCTHAETND T RINAAXFH(F. SET S FMERUIEERITI SO ZERS B L2 RINE
t“g—o
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E&TE/ NS A —4 pg_plan_advice.advice (C77 R)\A AXFHNZKET D ET. RITTSAEMICT RIS
A RERREBBICENTEET, EHIETE I BHSICEFEAXFTXYINDET, LW<DMBIERUET,

(7 BERAZAXFFIOVEDEERT B)
dbl=# SET pg plan advice.advice TO 'JOIN ORDER(t3 t2 tl)';
dbl=# explain (costs off)
SELECT * FROM t451 2 t2 JOIN t451 1 t1 ON t2.tl id = tl.id
JOIN t451 3 t3 ON t2.tl id = t3.tl id AND t2.id = t3.t2 id;
QUERY PLAN
Nested Loop
-> Hash Join
Hash Cond: ((t3.tl id = t2.tl id) AND (t3.t2 id = t2.id))
-> Seqg Scan on t451 3 t3
-> Hash
-> Seqg Scan on t451 2 t2
-> 1Index Scan using t451 1 pkey on t451 1 tl
Index Cond: (id = t2.tl id)
Supplied Plan Advice:
JOIN ORDER(t3 t2 tl) /* matched */

(10 rows)

(HEDIREZEELTHEY D)

dbl=# SET pg plan advice.advice TO 'JOIN ORDER(t2 tl t3)';
dbl=# explain (costs off)
SELECT * FROM t451 2 t2 JOIN t451 1 t1 ON t2.tl id = tl.id
JOIN t451 3 t3 ON t2.tl id = t3.tl id AND t2.id = t3.t2 id;
QUERY PLAN

Merge Join

Merge Cond: ((t2.tl id t3.tl _id) AND (t2.id t3.t2 id))
-> Sort

Sort Key: t2.tl id, t2.id

-> Hash Join

Hash Cond: (t2.tl id = tl.id)

-> Seq Scan on t451 2 t2
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-> Hash

-> Seq Scan on t451 1 tl
-> Sort
Sort Key: t3.tl id, t3.t2 id
-> Seqg Scan on t451 3 t3
Supplied Plan Advice:
JOIN ORDER(t2 tl t3) /* matched */

(14 rows)

(BEADIBEBL. R RATY FL—TD 222 AR—XRY)Y THEET )
dbl=# SET pg plan advice.advice

TO '"JOIN ORDER(t2 tl t3) NESTED LOOP PLAIN(tl)';
dbl=# EXPLAIN (COSTS OFF)

SELECT * FROM t451 2 t2 JOIN t451 1 tl1 ON t2.tl id = tl.id

JOIN t451 3 t3 ON t2.tl id = t3.tl id AND t2.id = t3.t2 id;
QUERY PLAN

Merge Join
Merge Cond: (t2.id = t3.t2 id)
Join Filter: (t3.tl id = t2.tl id)
-> Nested Loop
-> Index Scan using t451 2 pkey on t451 2 t2
-> Index Scan using t451 1 pkey on t451 1 tl
Index Cond: (id = t2.tl id)
-> Sort
Sort Key: t3.t2 id
-> Seq Scan on t451 3 t3
Supplied Plan Advice:
JOIN ORDER(t2 tl t3) /* matched */
NESTED LOOP PLAIN(tl) /* matched */

(13 rows)

pg_plan_advice.advice (CIETE T D77 RI\A IAXFHDEWNCKD., AU SQLXTEDETIS S M&EIR

SNTVWBRZEMDMDZET, /=, [/* matched */ | EHHIETNTWBEFTT. plan advice XF5! % $IH (C
FREALTWBZEMDMNDET,
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T R)NA AXFH(CIEETE B4 (JOIN_ORDER 72 &) M—E(E, PostgreSQL Rt X > MNMIE&EiS
NTVWET, XFv AR BEIEFE. FaAR. /\—FTa > 3>IDrXER. tEEHR. /(SLILEEE
B, (CDUVWTIBENAIRETY,

4.5.2. pg stash _advice

pg_stash_advice €= 1 —JLIZ. plan advice XFHZEMEEAEY (CRFL. BEIM(CEATEDLD
[CTDEDTY, FIFAT BIC(S postgresql.conf TEXIE shared_preload_libraries (C [pg_stash_advice] Z 0
AT H—EXBEHITINENGDET., CDES [pg_plan_advice] DERIO— RIGH3 UBHETIEdD
DEEA.

BUF (CEMERERZATIAVNE T

(shared preload_libraries ZRE L T. —EREIEH)
$ vi S$PGDATA/postgresgl.conf

shared preload library = 'pg stash advice'

$ pg _ctl restart

pg_stash_advice €= 1 —)LIFHEHNMEE (X5 W= 1) (CSQLXDOITY ID (B&EH#RF) &7 RINAX
XFHDEAENDEZERUTHLZET, BTS2 RINARZFBETEDLSCRDET, JTUID
(& SQL X% 64bit B#D/\wv > 1fBCULIZEDTT,

(A L1=L\F—4 R—X T CREATE EXTENSION %1T3)
dbl=# CREATE EXTENSION pg stash advice;

(#8#FEIZ my_stashl &ULV3ARTTER)
dbl=# SELECT pg create advice stash('my stashl');

Pg_create advice stash

(1 row)

(B89 5T ED SELECT XD %Y T 1D DFEER)
dbl=# explain (verbose)
SELECT * FROM t451 2 t2 JOIN t451 1 t1 ON t2.tl id = tl1.id
JOIN t451 3 t3 ON t2.tl id = t3.tl id AND t2.id = t3.t2 id;

QUERY PLAN
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Nested Loop (cost=40.15..68.49 rows=6 width=120)
Output: t2.id, t2.tl id, t2.name, tl.id, tl.name, t3.id, t3.tl id, t3.t2 id,
t3.name
Inner Unique: true
-> Hash Join (cost=40.00..67.23 rows=6 width=84)
Output: t2.id, t2.tl id, t2.name, t3.id, t3.tl id, t3.t2 id, t3.name
Inner Unique: true
Hash Cond: ((t3.tl id = t2.tl id) AND (t3.t2 id = t2.id))
-> Seq Scan on public.t451 3 t3 (cost=0.00..21.30 rows=1130 width=44)
Output: t3.id, t3.tl id, t3.t2 id, t3.name
-> Hash (cost=22.00..22.00 rows=1200 width=40)
Output: t2.id, t2.tl id, t2.name
-> Seq Scan on public.t451 2 t2 (cost=0.00..22.00 rows=1200
width=40)
Output: t2.id, t2.tl id, t2.name
-> Index Scan using t451 1 pkey on public.t451 1 tl (cost=0.15..0.21 rows=1
width=36)
Output: tl.id, tl.name
Index Cond: (tl.id = t2.tl id)
Query Identifier: 924161323295403897

(17 rows)

(#&HEB my stashl[THY T Y ID &7 F/f AXFIIXFI % B
dbl=# SELECT pg set stashed advice('my stashl',
924161323295403897, '"JOIN ORDER(t2 tl t3)'");

pg_set stashed advice

(1 row)

RIC IBINSEIORBZFA LU T RIT TS OMBIRESNDI T E 2R UE I A&MBEE CER T oItz
v a>EFRlotyE 3> TEHERIEETY,

(H#HtEE my_stashl TS5 07 F/A RICRIAT 5 L £28ER)

dbl=# SET pg stash advice.stash name = 'my stashl';
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(K#HtEE my_stashl ORBEZFIALLRITT 5 0 ORERE)
dbl=# explain (verbose, costs off)
SELECT * FROM t451 2 t2 JOIN t451 1 tl1 ON t2.tl id = tl.id
JOIN t451 3 t£3 ON t2.tl id = t3.tl id AND t2.id = t3.t2 id;
QUERY PLAN
Merge Join

Output: t2.id, t2.tl id, t2.name, tl.id, tl.name, t3.id, t3.tl id, t3.t2 id,

t3.name
Merge Cond: ((t2.tl id = t3.tl id) AND (t2.id = t3.t2 id))
-> Sort
Output: t2.id, t2.tl id, t2.name, tl.id, tl.name
Sort Key: t2.tl id, t2.id
-> Hash Join
Output: t2.id, t2.tl id, t2.name, tl.id, tl.name
Inner Unique: true
Hash Cond: (t2.tl id = tl.id)
-> Seq Scan on public.t451 2 t2
Output: t2.id, t2.tl id, t2.name
-> Hash
Output: tl.id, tl.name
-> Seq Scan on public.t451 1 tl
Output: tl.id, tl.name
-> Sort

Output: t3.id, t3.tl id, t3.t2 id, t3.name
Sort Key: t3.tl id, t3.t2 id
-> Seq Scan on public.t451 3 t3
Output: t3.id, t3.tl id, t3.t2 id, t3.name
Query Identifier: 924161323295403897
Supplied Plan Advice:
JOIN ORDER(t2 tl t3) /* matched */

(24 rows)

EXPLAIN DD [/* matched */ | EHEADSNTWBEFRT. 77 RI\A AXFHHBRETNIEC EHQHOH

NFEF, BIRESNEEITTISOETRINARICKSOT. 12 & 1 ZEE LT, TOHERE 13 EET D &L
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SlERF(CIRD>TWLWET,

pg_stash_advice D77 R\« AXFF)1&iM5EIE(IET T 4 )L b T(E [$PGDATA/pg_stash_advice.tsv] T 7
MILICESHSNTKEUL SN T, PostgreSQL BREBIBEHIFSNE T, 2L ZRFLAFT—TILETIE
TR z8b, PostgreSQL DIFIERFLE(CH U T3 UERETIEHD D FEL A HBEICKDTIE. fEDBELA
BERBEITY,

IRTED T R) A ZAEINBR OB FAT DR D (CHERTETET,

dbl=# SELECT * FROM pg get advice stash contents('my stashl');
stash name | query id | advice string
______________ S
my stashl | 924161323295403897 | JOIN ORDER(t2 tl t3)
(1 row)

4.5.3. pg_stat_statements t{E

pg_stat_statements HL5RDERZ R TLNEET,
pg_stat_statements ZF|IFI 9 B (C (3 postgresql.conf T [shared_preload_libraries = 'pg_stat_statements'|

EEDI-IILDOREZ L BRI DINENSHDFT,

(shared preload libraries|Z pg stat statements #ERE L T. HicEh)

$ vi S$SPGDATA/postgresgl.conf

shared preload libraries = 'pg stat statements'

$ pg ctl restart

pg_stat_statements (C(32 DDWELAHGHDET,
1 RBIXFETCH LY DEEHHNERIRDEDZFEHTIRO KL DICRADFEL.

IR DL S (CoMFERZIT/RVE LTS,

(pg_stat_statements fiSRZHA. RAICHKEHEHRZ YUY 9 5)
dbl=# CREATE EXTENSION pg stat statements;
dbl=# SELECT pg stat statements reset();

Pg stat statements reset

2026-06-09 15:06:07.046167+09

(1 row)
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(10 £ FETCH 2175)
dbl=# BEGIN;

dbl=*# DECLARE c CURSOR FOR SELECT * FROM generate series(1,1000);

dbl=*# FETCH 10 FROM c;

generate series

H h g

(#ELVT 100 40 FETCH 17 5)
dbl=*# FETCH 100 FROM c;
generate series

11

12

13

H h g

(5121000 #0) FETCH %17 3)
dbl=*# FETCH 1000 FROM c;
generate series
111
112
113
t g
998
999
1000
(890 17)

dbl=*# COMMIT;
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(ZCTFETCHXDART— b A Mtk 2 5ER)
dbl=# SELECT query, calls FROM pg stat statements WHERE query LIKE 'FETCH%';

query | calls

FETCH $1 FROM c | 3

(1 row)

CMNId PostgreSQL 18.x TEITIT D E. TieD LD (CHUSHEC LIChI 2 (TN TWLWE LTz,

(PostgresSQL 18.x MDIFEDHAH)

query | calls

FETCH 10 FROM c | 1
FETCH 1000 FROM c | 1
FETCH 100 FROM c | 1

(3 rows)

2RBELUTIE. EFTUEBRBET S ENRILT SO EMERTEDRDICADE L. TDIZHIC
pg_stat_statements £ 1 —(C#7=727!) generic_plan_calls & custom_plan_calls hbBIlIENE LTz,
UTFDOXD(CEBMEZERLELI,

(BREERT—INERERT— AV MGERIOD Y Y F)
dbl=# CREATE TABLE t453 (id integer PRIMARY KEY, name text);
dbl=# INSERT INTO t453 SELECT i, i::text || 'name'
FROM generate series(1,10000) AS i;
dbl=# ANALYZE t453;
dbl=# SELECT pg stat statements reset();
pg_stat statements reset
2026-06-17 14:31:49.665609+09

(1 row)

GRRAZS UHhBIREh 2 aTREM$ D % PREPARE/EXECUTE T SQL RT3 %)
dbl=# PREPARE q(int) AS SELECT COUNT (*) FROM t453 WHERE id = $1;

dbl=# EXECUTE g (10) \watch count=15 1
— \watch [T&Y 1#HTE 15EETTS
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Mon Jun 17 14:37:40 2026 (every 1ls)

Mon Jun 17 14:37:41 2026 (every 1ls)

HAO&EE (1 5EKTEND)

(pg_stat_statements Ea—TRATI V. AXE LTS5V OEHEHEEE)
dbl=# \x
dbl=# SELECT query, calls, generic plan calls, custom plan calls

FROM pg stat statements WHERE query LIKE 'PREPARES';

-[ RECORD 1 ]--—-—--- +------—-----——-—-— - —————— =
query | PREPARE g(int) AS SELECT COUNT (*) FROM t453 WHERE id = $1
calls | 15

generic_plan calls | 10

custom plan calls | 5

FIAILNREDEET(E. TURF RIXFT— X ROERTERDIRT & RAID5LIEHRILTS
STEFTUTC.ZOESNRAT S OB RAAI LTS OAE LR IR N TS 125 UBERBET S >0
BIRENF T . LD pg_stat_statements E1—T. ARAILTS> 56, AT 10EBERDTVWET
DT, TOIRDBUVNERTETTCVWDEERFT,
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5. IFEIAZE

PostgreSQL 18.x 1'5 19.x ANDTY T L — RT(d. W DHWIEEBOEFERNHDE T, A TIEER
FEEMODEERZERD EITET,

5.1.1. {EI\SA—SDEE

EBNLEHRE/ SA—ID—EBZUTDORICRUEFT ., HEMEMLRSNTWTE, T IA4)L MENZE
DE5T| IEROFEMBEHBT N TVBIERICDWTIE, CO—EBICEDHTLFERA. F. FICHANSGE
RIER(E, NEIZEERITTRBELTVET,

HE/NSA—F% st

default_toast_compression F I AL MER pglz H'5 1z4 (FIFERIEERS) (CEESNFEULE.

escape_string_warning FElEENE U, CNHSIEEIC off OFMECIADET,
BV —/—EDEMREEHIFITDEH. 95147 KNY—=ILT
(B EHRERNKTE/SA—FZRHUET,

io_workers io_workers BFELEEN. I/0 D—HBEEE) (S A —FHERDEH
SHCEKDRDINSA—=F(CHEIENFE LTz,
io_min_workers. io_max_workers.

io_worker_idle_timeout. io_worker_launch_interval

jit FIA)L MER on S off (CEESNFEUT
log_lock_waits FIA)L MEHD off NS on (CEESNFE U,

max_locks_per_transaction FIAIL MBEN 64 W5 128 (CEESNFE U,

standard_conforming_strings |ZRERADIEB(C/RD. BEFE(C on £IRDFUTZ.
FMzERUET,

@ /"X T—FHREL (password_expiration_warning_threshold)

IR D — ROBREABEREELS I D)5 A —4 password_expiration_warning_threshold hBIlIENE LTz,
F AL MEZ7HETY,

TEEDEITHITIE. )R DT — REBIANMBEERDRIDICKRELULEDZT. BHICHRBRUINERDZ 1 —Y%
ER LT, ZD1—YT/NRD—ROJ1>2ETLUHELUE.
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$ vi $PGDATA/pg hba.conf
(MTFOT Y bY) Z5E8EICEM)
local dbl usrl

$ pg ctl reload
$ psgl -U postgres -d dbl

dbl=# \g

$ date
Thu Jun 4 12:51:32 JST 2026
$ psgl -U usrl -d dbl
Password for user usrl:

WARNING:

DETATL:

dbl=# CREATE USER usrl PASSWORD 'pass'

role password will expire soon

The password for role "usrl" will expire in 11 hours.

scram-sha-256

VALID UNTIL '2026/06/05 00:00:00'";

[role password will expire soon] M WARNING Xwtz—EH(C O—)LE E/ (R DT— REZHABI D% D

BrEDFFlA v - heEnE Lz,

® md5 /XX T—FEH TEA (md5_password_warnings)
RTE/ S A—4 md5_password_warnings N on D EZDIRDEENE LT, MD5 T/\RDJ—RZEELE
BRFZIT TR MDS ZER L TOT 1 > UIEBRICEEENENEND KD (CIRDF Uz, MD5 /WX T — Rig

#M(d PostgreSQL 18 SR LR > TL\E U,

MD5 /XX DJ— RZEHELEFE, md5E2EF T MD5/\ X DJ— REFERALTCOVA > UERIICHDIZS

-2 TDEDTY,

$ psgl -U postgres -d dbl

release of PostgreSQL.

HINT:

dbl=# SET password encryption = md5;

dbl=# \password usrl

Enter new password for user "usrl":

Enter it again:

WARNING: setting an MD5-encrypted password
DETATIL:

MD5 password support is deprecated and will be removed in a future

Refer to the PostgreSQL documentation for details about migrating to
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another password type.

dbl=# \q

$ vi $PGDATA/pg hba.conf
(MIEiCTMZI=%BELY b % scram-sha-256 D5 md5 [THEEZ)
local dbl usrl md5

$ pg ctl reload

$ psgl -U usrl -d dbl

Password for user usrl:

WARNING: authenticated with an MDS5-encrypted password

DETAIL: MD5 password support is deprecated and will be removed in a future

release of PostgreSQL.

WINEEENHEDDHTHD T /AR T— REFEERBAKEEIETT.

@ standard_conforming_strings = off 4 B .1F
BEOXFINIFSILNINYVIORSYS 1ZEVHEIC. I\ IORSYS 1 ZERBINFELUTEDEF
w/SH GREME on)  \WIRSYSABTI AT TS~ > AE UTHIRS 20 GREME (offY) ZEETE
25)\S A —4 standard_conforming_strings 1" off (CEXE CER<IRADFE Lz, BICon EUTHELET,
psql CTSET X CTREITDEUTDLIICITS—HHET,

dbl=> SHOW standard conforming strings;
standard conforming strings
on

(1 row)

dbl=# set standard conforming strings TO off;

ERROR: non-standard string literals are not supported

/= postgresql.conf (C standard_conforming_strings = on Zi%E L C. PostgreSQL fL&iziisHd & L
TDOEIICITS—MNHTESHCEKHMUET,

$ pg_ctl start
waiting for server to start....2026-06-11 16:15:31.820 JST [18005] LOG:

non-standard string literals are not supported
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2026-06-11 16:15:31.820 JST [18005] FATAL: configuration file
"/var/lib/pgsgl/datal9/postgresgl.conf" contains errors
stopped waiting

pg ctl: could not start server

5.1.2. >AFTLIATEI—DEE

PostgreSQL 19 Tld. AT AEI1—(CWLWKDHAEENIMZI SNEL.
REFIDBMENZED . FIERE 1 —NEBINESNEZERICZICEEDTVWEFAN. SEEREEDSH D
Ea1—(CHBNWTIIEMEHDDES(CFEEasH L THET,

® pg_stat_subscription_stats E-z—

pg_stat_subscription_stats £ 1 —® sync_error_count FD%I&H sync_table_error_count (CZEE =41,
Fz, #egBimE LTV < DMIENEnE LUz,

ZEF (1 8F7T) ZEE (19h5)
sync_error_count (&2BI1ZE) sync_table_error_count
2L (1 97TEm) sync_seq_error_count
2L (1 97TEm) confl_update_deleted

5.1.3. ZTOAMOIEEREER

BEOIEFROZTESICDVTEHUET.

® radius Z5E5 R

PostgreSQL @ RADIUS Z85E(F UDP R TOHERESNTLEI LN, COBRICEAREN(CEBETE
BRWEF1 YT LORENH DTz, RADIUS DHUR— MO EIEENFE Uz,

@ XITESE T O—/NF TS OrHEF DRI
TFa1UFTa LOMEEBILET DD T—IN—RE. O—ILE BLUFT—TILAR—GCHRITIF
(CR/LF) ZEHDZENRILZNFUIZ, Fle. INSDOXFESOEFEER LU TNDISIAINSD
pg_upgrade (FEITTEEHA-
WITXFZEDTATZ T U COERZERAFD E. LTFOLDIRBAYVE—IHFRRENET,
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(PostgresSQL 19 TOENME)

dbl=# CREATE DATABASE "t databasel;
t database2";
ERROR: database name "t databasel;

t database2" contains a newline or carriage return character

@ XFEI>T3—5r> MULE_INTERNAL Bt

MULE_INTERNAL (FEZERNEH T, FIAEETEEAERVWZHHIBRENE LTz, MULE_INTERNAL Z
AT BBREDT —HIR—RICDVTIF. BIOXFI>OA—F 4 2 INBITIBED. I>TIVIRFICEK
BT —IBITNRELLRDET,

@ 7~ %17 BUFFERPIN %%

FHA > b9+ BUFFERPIN H' BUFFER (C&ZIFZESNFE U, 5%, /Ny TJ70Ovw IBEDSHE
AR MHREICBHEANRY MFECEINESNDFECTH D, EROZIT I REHE B CKRIRTERL
RBIZHTT,

@ CREATE SCHEMA ATDF 7S IHEEIEFE

CREATE SCHEMA E{TB(CER N3 AT MMIDUWT, PostgreSQL HAIERHY (CSERE L CTLV/Zil
UBZ BN BELE SN E Ul FEREA T 10 MEDKEFEGREZE L CTERIBFZZE L TOELRD,
COHEHIRLTEBDEBATUE, S1(F CREATE SCHEMA X CIEESNIZIBRED (CA TS T
MMERENET . BB, HEBFE—DIHFISE LT, BEICHERENET,

TDIeH. HEPF—%BRE CREATE SCHEMA ADRIAZRIFIHR— hEia<iabh, LTFOKSICTS
—HRETBLDCRDELR,

(PostgresQL 19 CTHOENME)
dbl=# CREATE SCHEMA t_ schema
CREATE VIEW t_view AS
SELECT * FROM t table
CREATE TABLE t table (id integer);
ERROR: relation "t table" does not exist

LINE 3: SELECT * FROM t table
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ARFa2 XA MMF HEXESHE SRAOSS (CEDEKR=NELIE. UL L. %S+t SRAOSS (FARRF1 X
> NCHBVWTIEEE. BRAM. 2OMWHRBDFELEE T DIEDTIESEDEBA. KARF A hEFIET D5
&, MABOEEICHBWVWTUTRDTIELEDERDET,

7. SE¥ER

1.0 2026/6/30 HIRNRAERY
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