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1. (FUSIC

ANE(F PostgreSQL 19 (CEFNDEBR/FMEREZHIAL., EERCEMESBIARIHRERZIRE T DED
TY., PostgreSQL 19 (CDWTHREEL LD ELTWBRI—HDIFICRDCEEZBENEULTWVWET,
2026 F£6 A 4 H(CU U —XENJz PostgreSQL 19 betal A U CTHREEEITULE LT,

TN, 2026 FE7 B 16 HICU U —XEMNJz PostgreSQL 19 beta2 REZRIRL THEED ZRWE U,

2. W&

PostgreSQL 19 DEB/IFHEEFUTDEOTY, ARFIAZ FTHIINSDIEBZWMD LIFFET,
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F>RSILFT—TJILEH (UPDATE/DELETE .. FOR PORTION OF)

I—F 4 >3>0NE /#E (ALTER TABLE .. MARGE/SPLIT PARTITIONS)
DIL—E > DILR
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ZIEDIBNNRIEK

EREE
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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 DRIGEDT S AERHI W 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% DIFTLNBD T, BkE 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=# INSERT INTO t41ld SELECT g, g FROM generate series(l, 100) g;

dbl=# ANALYZE;

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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dbl=# explain (costs off) SELECT * FROM t4llc tl
LEFT JOIN t41ld t2 ON tl.id = t2.b WHERE t2.a IS NULL;
QUERY PLAN
Hash Anti Join
Hash Cond: (tl.id = t2.b)
-> 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&

INADEIFVEDEZHED. LWHWSB SEMI JOIN ORIEEDTS e SEENE U,
SEMI JOIN T(& Semi Join 7S > EBZRZEFESHEDMIC. BIRWEDERAINSEERZRED X THEP

BEEEITOIAFNEDFET, COEEOTSUBERN I —URFT o W IICKEFELTWLT, TORER, N1
RETTSONERSNDCENHDFE U TDRSRISEICDVTEEHEOARICDLWTIR hMEERE
TOESICHEENFE U

HTFIE. FEREDRCIRRSNESNUIRT S EROHIZERUET .

(PostgresQL 18.x THOHMNLERT IS OMNEL HH)
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 td4lle (a);

dbl=# VACUUM (ANALYZE) t4lle;
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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 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%R/\wv S 155 (HashAggregate) LT, €MD&, BU
V—RUTWET, CNISEBRDHDNIBIEE NI E T U TDOEID T/ WS aEHMNEBIRENN S 2o —
ACPBRELET & 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)

10
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FEERTE. A>T YVIRBICAF v UFEERCTE LT, V— M 2 EITRMONTVNETD,
PostgreSQL 19 TIERIUFIETUTOREEMNESNELUZ. V- MBEDA 2TV IRARF v UER%E
Unique T—EBF —4%1t9 3. EWLWSEBMUIBSEDEN\EIT SISO ERDFELURE.

(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 TA2 oYX %)L Y—FFMAE P

UNION 4] & ORDER BY A TRILVADEHEREY — NUDDHET B LT, AL — RTHA > 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) t411lf, t4llg;

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

11
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dbl=# explain
SELECT a, b FROM t411f UNION ALL SELECT a, b FROM t4llg ORDER BY a, b;

(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 t4llf
(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 aFICDLWTIEY — MEDIXT 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 DEITT S > TlE, ThI/ — RT—BEICDVWTY - MNETHDERTE
MUT. Incremental Sort MEHSNTWLWET ., AFEIOOIXX MEBD AL IRD>TWLET,

12
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O EHEBEICHT BT F DK ZF

F—JIUEE UIiERZ D)L —EJENITIBMERICDVT, EE(CHEL > TEAIBZITIRZ D LD
(C/IxDFEUI,

COOIRDEVIFTIT/RERTE/ S A —4 enable_eager _aggregate TEZ - ERHCIRDET, T IAILME
on (B®) TY, £z, F1IT/RERTE/ S A —% min_eager_agg_group_size TZ DB L&EITS IzsbDT)L—
TDBA X, 973105 GROUP BY TEDBI &I IL—T (LB I DFHEDITH. OBMEZEFRELE T, 77
AILNE 8 TY . JIL—E>TZ UIZERTHNIZITHEN 8 0D 1 LT (CHDRAHFNRIFNE. COFiEME
([FATIRDIENEWVWDBIRICIRDF T,

T EHzZERUET,

(BATISUN—T D 2/ OT—ITNE, TN—TBOTEROT—INVEEET D)
dbl=# CREATE TABLE t41lh (id int PRIMARY KEY, gid int, v text);
dbl=# CREATE TABLE t411i (gid int PRIMARY KEY, v text);

dbl=# INSERT INTO t4llh

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

dbl=# VACUUM (ANALYZE) t41lh, t411i;

(HBALENZHSBVADEDORITIS V&N
dbl=# explain SELECT gid, count(l) FROM t41lh h JOIN t411i i USING (gid)

Finalize HashAggregate (cost=210.02..211.02 rows=100 width=12)

SELECT g, g % 100, '' FROM generate series(l, 10000) g;

GROUP BY gid;

QUERY PLAN

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 t411i i (cost=0.00..2.00 rows=100 width=4)

rOws)

13
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LEEERTT S > Tl [Partial HashAggregate] EWSFRTEIR T S BRAMEODN TWT, K(C411hFT—T
LTI —ETTRIONTWVWET, TDODXT. Ui T—JILERAELT,. BREICHERTIS > ESE
[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)

KEBELETRD TUORWVES BEEORBKED (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() BAEX CTHLERMETIBIRD U X R 7 ERIGEICIRAD R U,
CNEFTS>FTDBUETIEFHDEFAN. BEITIEETHDcH. AREICRHE L THETET,
pg_dump TT S > FstBRESOY > T Z2BS I NE. RBE#ZME D ITILRERETIERZ VX N7 TS

IR REEFENDLIICRDFET, CNICKD. Ny o7y T UTBWEFREDFETEIRT SQL ZETT

DFEMLEFEHRRCH U THEERDZEL(CRDFT,

4.1.2. 9FT)ILFTITA—LEREL

F—JILICKHINESNZITT — I ZRHE U T, BEEOUBTHEI BHERDAETY LDOFT—F(CERT S
CE'RITINGT ITA—LEFUVET ., FEOBESERTORTEENICITHNTLET ., PostgreSQL 19 T
(FATIVT T A — LADUEBH L ETNFE U,

14
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FIFHZNT—TILICH T B ZHDITEIAF V> U TRAIDSETHDEEFRZNEDSD D SELECT
DEITICIE. ATINT ITA — LAOUIBEERINAET K HEAE X FTI ., TDLXD7E SELECT XOFREERIN X
ELULTCVWBAHIZUTOLIDSICHERLUE 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 BEDIEDOEETZ RO DIEERTZEITLTLET, HEE
Nt B—7—9ZKE - £51IIHECETRITHEDEDIT—TIL - MEETY,

CDOF|E% PostgreSQL 19betal & 18.4 J\—3 > TITR O TEERZUT DI S TITRUE T, sRER
(FEREREZ LT ICEELIEEDTT,

PostgreSQL 19 THREMIFOESDWME L TVWD T EMDMNDFT ., FAERRZ 34%i5 L TLET,

15

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



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

PostgreSQL 19 #&RiELAR— k

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

4.1.3. SIMD FIRBLK

—EDT—F% 1 DDepH C—IENIET S, CPU D SIMD (Single Instruction Multiple Data) &n<sdDiE F1{E
FROSEINENE U, text BEXU CSV AZRNSD COPY FROM &, /A FUXFF% hex ER CL> —
R/ 01— RIIEHTHERATNDLDICRDFEL,

COPY FROM DEREZ RIEI CTER LTz, 101 ElDFIZED 10 F1TD t412 7 —T)LZ2E> T LTFDELD
(CHE& - AELFE U,

(F—7 N t412 # csv 271 ILIZRTE)
dbl=# \copy t412 TO t412.csv WITH (FORMAT CSV)

(7—7 LD TRUNCATE & \COPY FROM %*#Y iR L5{T)
dbl=# TRUNCATE t412;
TRUNCATE TABLE
dbl=# \timing on
dbl=# \copy t412 FROM t412.csv WITH (FORMAT CSV)
COPY 100000
Time: 492.912 ms
— LIF. TRUNCATE & \copy .. FROM %*# ViR L3{T

psql D \copy X > RIFAWEBH(C(E COPY OV RAYMENDNTLE I DT, ZHCKD COPY FROM M

16
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HREZRD ZENTEFT, FIHICCSV T 7 1ILZED T, CSV I 7 (I 5T —FZ5HHAOFER %
e UE L.
HUToERMESNE L.

FIEMNLZWNTF—TILH 5D \COPY FROM FRERRE

600.00

500.00

400.00 |

" FREE}R (ms)
300.00

200.00 -

100.00 -

0.00

PG18 PG19

PostgreSQL 19 H' 15%~20%< SL\ERILL TR T ENDHDET,
FERIC hex IERDOI>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—FIHUTOMEEZ#E Y IR LET)
dbl=# \timing on
dbl=# SELECT count (1) FROM t413hex

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

17

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



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

PostgreSQL 19 REFLKR— k

Time: 37.351 ms

IS B OFEERBIIUTORBRICEDE L.

hex Il TD /N F 1) 5| encode/decode FREBERT
45.00

40.00 T

35.00 -

30.00 -

25.00 -

W FRERFE (ms)

20.00

15.00 -

10.00 |

5.00

0.00

PG18 PG19

25~30%FEE. LN TL\ET, COPY FROM EHEART, KBEIEEOANLIEDOHR T SIMD 5 ZiE
A9 3XATEY LOF—AZHIEE DD EHDENEHN BT —I0— RTIDT., BRIEALIDKAELHS
PNTWBAEERFET,

4.1.4. HEF—HIFIRBEDOSERL

HEBF—HIDREN BRI ENFE LTz,

CNFETHEF—HIHDREIC(E. B—/\TOIS =T 4 >4 T T — X (SPI) [CLDAZBHIR SQL E4T
MTRONTWELUZ, CNZE SQLETZER S (CEE L= —I1 2T VIRZFANZ - RICESHR D
ETUBRHRIEENFE UTe. )—F 1 3 >F—TILIC K BHMEBF—FI#I¥>, OVERLAP A& #4 S 5T —
SRDRBZE DI F—HIHIORE S, HNBF—HRCED DRI — REFREDT U 3 > (CIEBIEH
& SPIMMEDONZET,

BT OFIE TEARINDBF—FIHCBNTHERENSREEIN TV IhEERLE L.

(NMBF—FHOBEERT—T I ESBT—TILD INSERT FRERHE % LLE)
dbl=# CREATE TABLE t414m (id int PRIMARY KEY, v text);

18
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dbl=# CREATE TABLE t414 (id int PRIMARY KEY REFERENCES t414m (id), v text);
dbl=# \timing on
dbl=# INSERT INTO t41l4m
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 MBS TUT DR ERDFUTe, RERIEEFEZ LT (THELZEDTT

NERF —FIFDRE SR
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
GE RN Hl¥adp O LRI Hl¥adp D

EBB5M/)\—=23 > BHIKIDEMESIBT —TJ)LAD INSERT AT, B+ —HfIDH 2SR 7T—
JLAD INSERT (IFAERFRINME X TLEIH. PostgreSQL 19 DAHFIERRIN D < SWIIEMESNT
BTEDNOET ., — 7. HWSBT—T )LD INSERT FRERE(LF LA LEBVNBDEBADT. AWE
KBHRREEZFT,

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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4.1.5. BBV —k

AFUATITRONBZ I TILDY — MUBRTRRNS DI v IV — MMIINX T, BEY — b~ (radix
sort) Z)ILITUZXLBEDND LD CRDFE U, ETTS>DFRE U TIEISort Method: quicksort] TZAD

DEFAN. REBIICEHENE X ETELY — MMEDONE T,
FERNEBEET—FE & UUID BT 40 1T EHDBEICERY — MNEIRENE Y,
PUTFDLDICY— bZHEDSEWEDEOFRER R Z PostgreSQL 18 & 19 THEE L FE LTz,

(bigint B & wid#ZHFOV—FHOT—ITILET—2 EEM)
dbl=# CREATE TABLE t415 (cl bigint, c2 uuid);
dbl=# INSERT INTO t415 SELECT (random() * 100000) ::bigint, uuidv7()
FROM generate series(l, 100000) g;
5E#RYERL T, &ft 50 5IT&EAT S,
- T—A%ERZ D=, A/ A—2 3 VIZIX \copy TO/FROM TT—ARZFIRA

(el & c2 TY—FLT Execution Time %{FH9 B)
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

Buffers: shared hit=3248

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

Buffers: shared hit=3248
Planning Time: 0.065 ms
Execution Time: 209.319 ms

(8 rows)

Sort Method: quicksort Memory: 31820kB <« TR[XEHBDLE quicksort 24D

(actual time=0.018..38.453 rows=500000.00 loops=1)

V— bZITSEWNEDE®D EXPLAIN (ANALYZE) & DR UITL. NNy I 7y hEAGH > TEZR

BOANMS 7 E53D Execution Time ZEFERLFE Uz, FRIGUTOED TY,

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

bigint TDY— . UUID THY— h&EEIC PostgreSQL 19 OFIEIFEINE SR> TWLWB T EMDMDE
9, B, bigintFlLDE UUID FIDANPIERFEMNIEVDIE. ERIENY — MEE RS UUIDVT THDT=8
V— MNBEHDT—HERDTVNBINSEEZISNET,

4.2. SQL B4rE

4.2.1. JO)\« 0S5 TBEE

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

PostgreSQL (FU L —>3FIL7—IR—XTHD>TITITT—INR—ADERTIEHDFELAMN. L3
— REDEFZRZUBIBERE UIEVWEENRD D ET . TOXIIBIBECE. T—DILEETPHEIBHESEZ#ED
THEEELRT D ENTRETIN. KDERNRTS ITBVEDEZESEREA MDD E U,

JONF1035TE@F. UL—2aFIIL7—TJILECEREN B THRARDEBERDOI S IE1— DK St
HHTT ., EEDT —F (FBEDT — TV EINCEETTHD IS TBEE U TIRD 2D DERDH =
ERRLET,

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

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, "#REVE—"), (3, 'B®E"),
(4, "®FK"), (5, "HEKR"), (6, "HEF");
dbl=# INSERT INTO link VALUES
(1, 2), (2, 1), (2, 3), (3, 2), (3, 4), (4, 5), (5, 6), (6,

A—HINEROBFEREUTROLS (CARBEDIL—THHDET,

HEF

N

a—AhY) WX+ >
e 2—

>

il
—
R

B

i

3
—

TFK

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

EDGE () THNHD. F—&ELTESHI ST/ G o ELUTEDSHEZNTUBEL TWLET,

(FAanRTF4 IS T7EER)
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

(FHLEMESNT= \dc AT Y FTHHLETONRT A IS5 74#RBTED)

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

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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TG4 0S5 IANDOBEE(E. SELECT XD FROMAIC GRAPH_TABLE Zi8ELUTCEITUET ., JER
ELDOEFENDEZZDEXEEFRIBULERTENADERLUET ., WHERE G TEIMDOEGEZIEEL T,
COLUMNS B TH 9 BFEIEELTLET,

( TR RH S 4FREATED M2k RICRHERZERESE)
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 = 'FREFER"
COLUMNS (sl.name AS sl, s2.name AS s2, s3.name AS s3,

s4.name AS s4));

sl | s2 | s3 | s4
———————— fom e -
hER | FAF | AE | XFX
(1 row)

FIEEORMED DERMESNE L.
IS TEVEDE(F. AEICET—TILOBEETRRSNTVET .. ARVWEDEBOERITEHEZHEE T
DL UTDOLDLCRRDFET, EICUSTULTWBIRLETT—IIUEEZLTVWS T ENDIHDET,

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 1link]->(s4 IS station)
-[14 IS link]->(sl IS station)
WHERE sl.name = 'FZ4R!
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))

23
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Nested Loop

Join Filter: (link 1.id2 = station 2.id)

-> Nested Loop
Join Filter: (station 1l.id =
-> Nested Loop
Join Filter: (link.id2 =
-> Hash Join
Hash Cond:
->
-> Hash
-> Hash Join
Hash Cond:
->
-> Hash
->
Filter:
->
-> 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)

(link 3.id2 =

(link.idl =

link 1.id1)

station 1.id)

station.id)

Seq Scan on link link 3

station.id)

Seg Scan on link

Seq Scan on station

(name = "B :text)

Seq Scan on station station 1

1385, PostgreSQL 19 T O/« IS TME R RERCREERD/\F—2vVF I DHEHR
— bhUTWET . IZER/ (XK DFBERIC(EIE L TULRWZS AR DR S DRI IREHRDR

F(CIFBIEHmEBEFLET—TILN (CTE) ZE>EHEENMRECRDET.

4.2.2. TURSILT—TILEH

PostgreSQL 19 Tl&. FRSILFT—TILICH I DERRIEEDESH - HIBREEETH D UPDATE/DELETE
FOR PORTION OF #XhBileNFE Uiz, TMRISILT—TILEF T—FICEMERZRIZE27—45E
FUJFETY, PostgreSQL Tld. daterange BUA° tsrange BU/R EDEEFHEL, S KU datemultirange BT

tsmultirange B EDLEHFERZFHA U TERTEEI,

R, T2UIRSILT — I D—EBD DI EH - HIBR L. A D DED(IRIF I DI5E(E. 7T U —2 3 >4
TREIDHENHDFELUZ, FORPORTION OF #XZER U THIEDR SR DITZ B EZ(FHIFR T

24
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D&, PostgreSQL (FEEIMICITZREIUE T . WREABEIDT —INEE N, BE SN TUVVRWEAR (ETD
EEFDIITE U TRIEESNET,
LA (& FOR PORTION OF {8 MDEITHITI .

(TFURINT—TILEEEZEMES I btree gist HREENLE)
dbl=# CREATE EXTENSION IF NOT EXISTS btree gist;

(FURSNT—TILEER)
dbl=# CREATE TABLE employee (
emp _id int, department text, valid period daterange,

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

(AT —42 86

dbl=# INSERT INTO employee

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

dbl=# SELECT * FROM employee;

emp id | department | valid period

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

(1 row)

(2026-06-01 LIEOHFIREEEZZEE)

dbl=4# 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)

25
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EITHER(E TUPDATE 1] EFRRENFIN. ASNICIFITOFRANEITENTVET, £z, TD
department 7\ [sales| Td > /z1TD valid_period F)D#&ixEMAY NULL HV5 '2026-06-01' (CEFHX SN TULE

g_o
DELETE CTHRk(CHIRIZIBEE UHIBRZRITCEE9,

dbl=# DELETE FROM employee
FOR PORTION OF Valid_period FROM '2026-07-01' TO NULL
WHERE emp id = 1001;

DELETE 1

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

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

DELETE T [DELETE 1] &HAENFEIN. EFRIC(E valid_period 7 D#&iHA NULL T3H D I=EDH,

[2026-07-01] (CESHMISNTLT, MERNRMTRE21TOFRFTHDITEM/ODNDET,

ZH1E T UPDATE Y° DELETE 33 S DEFHEETIE TO Z NULL EUT. H3EmNSZNLURIC

EEZERAIDEVWDIEEZLUTCETULN, BEOHBICH U TIEEIDZLETEFT.

(BEDHMZLEELI-ES)
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
________ T
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

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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BFEOITCEIRDIAMZF DTONDEI SN T, BEMRABRENIES X TITMEMENE UZ. 205D
department 7' [holding status| DTl METETEIRECATIN, BIZHTIHTRO>TINEEA.

Fe. EF—ZZEEIDILORMERTIHANEZ D TU L DN [2026-06-25] LARF(E emp_id /¥ 11001
([CEEFD, &UL\S UPDATE ZEITUCHET,

dbl=4# UPDATE employee
FOR PORTION OF valid period FROM '2026-06-25"' TO NULL
SET emp id = 11001 WHERE emp id = 1001;
UPDATE 1
dbl=# SELECT * FROM employee;
emp_id | department | valid period
________ T
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 | [2026-06-02,2026-06-25)
11001 | marketing | [2026-06-25,2026-07-01)
(5 rows)

59 3d&. emp_id = 1001 TEMHEIBAREH UULVT(E [2026-06-25] FTOHA &72> T, izl
emp_id = 11001 DITHENMSN T, E1(d [2026-06-25] 15, DELETE BFICHETE L1z [2026-07-01] FTE
IRDET., COBETE. BEET (CT—IEBEMTBIONTVDS I ENHERTEEH U,

@ BEHFATERFT SHE
FOR PORTION OF (& ZE#HEECEMELTNET, SHEE JEIHDLENDET,
WUFICHIERUET .

(7RI NT—TIVERL)
dbl=# CREATE TABLE employee multi (emp id int, department text,

valid period datemultirange );

(T—5 %288
dbl=# INSERT INTO employee multi VALUES (1001, 'sales',
datemultirange (daterange ('2026-04-01"', '2026-06-01"),

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

27
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ITREZHER)

dbl=# SELECT * FROM employee multi;

emp id | department | valid period

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

(1 row)

(T—4EH - EROPMZEE)
dbl=# UPDATE employee multi
FOR PORTION OF wvalid 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=——————-————— oo mm oo e

emp id | 1001

department | marketing

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

CDOLDC ZEHEpRZEDS T AUEZRDESIBZ 11TICEEOTRIFIDZENTET. &
FHZZFA Y DHE LB LT, FOR PORTION OF Z4# S1TMEHIF(C, THIBMNZIH TE DA Uy Mt
HDFEY,

FOR PORTION OF Zf#S1TEHMDFE R & L TIE READ COMMITTED hS>H 023> RaEtLNILT
E179DHAICE BUITOREHR CTT — IR BSZRIITIENHDFT WKRKIE 2T I23>20D
BHE CIHRNRMTOY OW>—J)LOvY OZEUSLIZD. REPEATABLE READ U E D53 L NILZERL
=D9352&ETY,
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4.2.3. )I\—=F>3>oHE/ DE|

[ALTER TABLE ... MERGE / SPLIT PARTITIONS] &W\SHEXZHNBINEN., /\—F 4 >3 > DHE EDE
HE—DIAYY RTEMTETDILDICRDFE LR, BHON—F0>3>z1D/\—F1>a>(CHELE
D, B—D)\—F 123> EBRO/N—FT1> 3> DEITDIZENTEET,

INETE /—F 0> a>DBEmBEEITDHEE. CREATE TABLE. ATTACH PARTITION. INSERT ...
SELECT. DROP TABLE /R EZFAAHENDE MR INY > REITFIENNETUH. AERE(ICKDIRIEZ
Bt TEEY,

CHOOAX> REFE-TOTXTEEL. NIBH(FHRFT—T)LICH LT ACCESS EXCLUSIVE Ow 2% HR
BULEY. MEDTTE T Y S 3 >H51THON 3 DML RIEFFHIREE S R DX ITDT. SEREERETA
FEN—FT 1> 3>7—=TILTCOFACEOYIDERENSFEFENRETT,

UTFOIREETIE /) \—F« >3 > DMEHB LUD BN OBNEHR & TDOBRDOY IZEEDHERZITVE T,

F£9(F. BEXRNROTY> ROFEVWSEERLET,

(2026 F 1 A~3 ADARNN—T 1 a2 EEHEL. &/3—T 1 aVvITT -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=TFT42a30T—TLOFTREN—T 1 aVITEMESA TS C L 2HE)
dbl=# SELECT tableoid::regclass, * FROM sales;

tableoid | id | sale date | amount
——————————————— Rt e e 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)

29
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(=T a2a %87 5)
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
——————————————— e ettt
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 i
Partition of: sales FOR VALUES FROM ('2026-01-01") TO ('2026-03-01")
Partition constraint: ((sale date IS NOT NULL) AND (sale date >= '2026-01-
0l1'::date) AND (sale date < '2026-03-01'::date))

Access method: heap

ALTER TABLE .. MERGE PARTITIONS T/{—3« = 3> sales_2026_01 & sales_2026_02 ZH& LT

sales 2026 q1 ELZFE U, €D&IC SELECT THERI D E. 1 BE 2 BDITHAEIL sales 2026 _q1 (CH&#H
SNTNBCENERTEEIT . Fe. HEU TEDT2/\—F >3 > sales_2026_q1 DEEZHRITDE.
N—F o> a>F—DHRFMOEEMNHES =T [2026-01-01]1 H'5 [2026-03-01] K& R> TWLWBZ EHLD
MDERT,

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

(sales_2026_ql #*JTillY DBE{HIEAT sales_2026 01 & sales_2026_02 [Z48I)
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"));
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dbl=# SELECT tableoid::regclass, * FROM sales;
tableoid | id | sale date | amount
——————————————— ot
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)

EITIDE. /IN—=FT0>3> sales_2026_q1 A<D, )\—=F 4> 3> sales 2026 01,
sales 2026 02 WMEREM T, sale_date BIDMECIG U TITMENEND/ \—F 1 =3 > (THEINSNITIARE
[CIRDFE U, BRIEED(CHEITET TR EMDIMNDET,

CCETOHITIE RANGE /\—F ¢ >3 >DigEaERrUELUEN. CDEFNC LIST/\—=F1>3>TH
[ALTER TABLE ... MERGE / SPLIT PARTITIONS ] TH& &3 EINAIEE T I . HASH /\—5« = 3 > (C(EXTIE
ULCWEEA.

@ OvOLFFERHIDREE
ALTER TABLE ... MERGE / SPLIT PARTITIONS (&, /\—=F« > 3>5—J)L GR5>—T)L) CAIBIIHRD
IN—=F4>3> (F7—TIL) [T Access Exclusive E— ROF—T)LOvVIOEEELET, LIh> T, S
MDHD SELECT XZEH T, WRIN—F 4> 3>F—TILICHITRMTI DL TOWUREOY IHRELET,
Z T ALTER TABLE ... MERGE / SPLIT PARTITIONS W LEEBKFRIEIRST —TILICT LT, EDIEER
fZzEITINZUTORD(CHERLE L.

(pgbench T£& 100 51T, & 1000 FfTD/I—F 1L a vT—TILEER)

$ 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

: A
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).

(18995572 FT pgbench BfT - 1ITPs BEDETLIFLE LT
$ pgbench -c 10 -T 600 -R 1 -n dbl &> pgbench.out &
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(AITL T, =T 1 L a VOHE L FEEET)
$ psgl dbl
dbl=# \timing
dbl=# ALTER TABLE pgbench accounts MERGE PARTITIONS
(pgbench _accounts 1, pgbench accounts 2) INTO pgbench accounts 1lplus2;
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 EDEIDOFFERBI(E LEEDL D (CRDFR U,

ALTER TABLE ... MERGE / SPLIT PARTITIONS OFFERfE(E. SHL1ITZREN I SFAEREEWND T
ENEXZDSTY . SEIDFHITTEAEITI B pgbench DIUE(E OLTP F1 TDRVWKS>H 02 3>TID
T. OvOFSRKEEENTT . 27, 3.6 ENDDIE. pgbench D VACUUM o1 25w I XERZBRLVZ
HEAS — A ORERN 13(EFETIDT, /=74 >3a> 10EDOARD 2 EASDITZE LB DIEE
DEFE EVND CENERFT . DEIOHMEFRN DN DDIE, 177 —FZ5HA T, EE5(CHHITDNIRDD
HENGDINSEEZISNET,

COEBEEIZIT NS> P02 3> 0Oy oF53 3 EZBTRCETDRE. N\ T2 3>DUiT - 2
BEASSA > TRITIDCLERRERIMELEDS ZENTEFT,

4.2.4. J)L—E>J DR

GROUP BY (CBi9 d#aEHLER & LT, GROUP BY ALL & HNEBIIENE LTz, F/z. GROUP BY THEE
TSRO TV —APIBeIEE(C/RD FE UL,

¢ GROUPBY ALL #x
3. GROUP BY Z{#A 9 diHE (. SELECT GICitik UI=3EE#5I%Z 9 /X T GROUP BY AABARMI(C
SR I DMENH D FE LTz, PostgreSQL 19 TEBIIEMN/Z GROUP BY ALL ZFIF 9 2 & EMRERB LU
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« > FOBBZESEF/A SELECT ADIER%Z. BEMIC GROUP BY MREUTRAFT .
BUF. =76ITY,

(T—TIVERR)
dbl=# CREATE TABLE t424 (region text, category text, price int,
quantity int, amount int);

(T—2E))

dbl=4# 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

———————— R e e A
east | A | 20 | 220

north | C | 60 | 300

west | B | 60 | 380

(3 rows)

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

FROM t424 GROUP BY ALL ORDER BY region;

region | category | ?column? | sum

———————— R e e A
east | A | 20 | 220

north | C | 60 | 300

west | B | 60 | 380

(3 rows)

ZDES(C. GROUP BY ALL (&, SELECT AIDIEEHIEEHZBHEIHI(C GROUP BY MHRNIEN T DHEX T
HD. KD GROUP BY LEFDERZEUSTETE T . H5(C. SELECT AINREZEECR I D347 SQL T

(&, GROUP BY A)DicihEHIHT> SQL dalFttm EMNERGF TEFT.
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® GROUP BY HNZMBEDHKZF

fEE(E. GROUPBY ZE0UT DY I OTUANT, IMIOITUD GROUP BY X%Z2RIDE. T5—
([CIxBHBENHD D E UTE. PostgreSQL 19 Tl GROUP BY RDBEYUBNNEETN. CORDIRITIER
ITAJREICIRD TLE T,

(18.4 DOBIF)
dbl=# SELECT price * quantity,
(SELECT sum(s2.amount) FROM t424 s2
WHERE s2.price * s2.quantity = sl.price * sl.quantity)
FROM t424 sl GROUP BY price * quantity ORDER BY 1;

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

(19betal D ENE)
dbl=# SELECT price * quantity,
(SELECT sum(s2.amount) FROM t424 s2
WHERE s2.price * s2.quantity = sl.price * sl.quantity)

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

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

FERDBITE, BEEHROY T OTURICENRBEEN S BIBEICDUNT, PostgreSQL 18 TITS—I(CT/D
TWLWEEDR, PostgreSQL 19 TEITHIEE(C/IRAD TLVET,

4.2.5. COPY <> Ro¥iskE

PostgreSQL 19 Tld. COPY O~ > RICEAT DEEDMBEILRNMITHONE LT,
COPY FROM (CRAT D ERWERFUTDEDTT,

o COPY FROM D HEADER AT 3> THEEITRAF v T (TG

o ON_ERROR SET_NULL A7 3 >80
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COPY TO (CRI B ERNERFLUTDED T,
o JSON FZRTOI U RMNR— MEREENN
o N=F1>3>5F-TILICHTSD COPY TO &

@ COPY FROM D% Z

PostgreSQL 19 7' COPY FROM D HEADER A< 3 > THEEITOANYSF XFw THAJEEICIRD E L
Jzo f¥3R(E HEADER AT 3> T(IFEE 1 ITDHRAFY TalRE T UM 1 L EDERDORBEIBETES
£DICRDFELR,

UTOFIECEMFzHRLELZ.

(csv 77/ ZRAE)

$ cat > /tmp/t425a.csv <<EOS
header line 1

header line 2

1001,3jiro, 30

1002, hanako, 25

EOS

(F—TILER)
$ psgl dbl
dbl=# CREATE TABLE t425a (id int, name text, age int);

(HEADER 7L a vz 2 %)
dbl=# COPY t425a
FROM '/tmp/t425a.csv' WITH (FORMAT csv, HEADER 2);

COPY 2

dbl=# SELECT * FROM t425a;

id | name | age
______ T
1001 | jiro | 30
1002 | hanako | 25

(2 rows)

PostgreSQL 19 Tld ON_ERROR SET_NULL A>3 >hNBHI&N. COPY FROM 4T (CF — & BIZE
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BMITS—HREEUESEE. REEZ NULL EUTEDIASDHBLSICADEUR., KL COPY £4FHA TS —
wrruTunEure,.
UToFETE/EEERLUE U,

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

(F—T I E#RE)
dbl=# TRUNCATE t425a;

(ON_ERROR SET NULL 7 7% 3 U %1E%E)
dbl=# COPY t425a
FROM '/tmp/t425a err.csv'
WITH (FORMAT csv, ON ERROR set null);
NOTICE: in 1 row, columns were set to null due to data type incompatibility
COPY 3
dbl=# SELECT * FROM t425a;
id | name | age
______ o e
1001 | jiro | 30
1002 | hanako |
1003 | saburo | 25

(3 rows)

int i TH DBIENHIFF TN TS 3FIB(C labe] &2 U/Z4TH. ON_ERROR set_null Zi8E LTz
COPY FROM ZfES5 ¢ T, IS—4%E ST (CHRMHAATEE L.

@ COPY TO % &

COPY TO O~ > R(C JSON FER TOIT U RR— MMEREMBIENE Uz, EKIFISONFERTT—F%
HHIB7=HIC. row_to_json() T2 json_agg() ZFA LTz SQL Z/ER I DwEMNH D E LT=H'. PostgreSQL
19 TIECOPY TODATS 3> & UTISON EREBEIFEE CETDLDCRAD. LDFE(CISONFT—5%
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HATEDLDICRDFLE,

HAERELUTE 1172 E(CISON AT 10 bz 739D NDIJSON (Newline Delimited JSON) 2T
(CHNX. FORCE_ARRAY A< 3> %#1BE T DT E T, BREFZEH—D ISONESIE L THNTIES
AJRET Y,

BUF (CE8MEBIZRUE T .

(NDISON X TH )

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

{"1id":1003, "name" :"saburo", "age":25}

(FORCE_ARRAY A F& 3 V&M L., JsoN BEFIFH TH H)
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 FZx (FIRTE COPY TO DA TH/IR— hENTH D, COPY FROM TEFIATEHFFA. Fo.
HEADER. DEFAULT. NULL. DELIMITER. FORCE QUOTE. FORCE NOT NULL, FORCE NULL 732 EDF
A MERS XU CSVERMIFATS 3> EFEREN R, FFICEEI D EEFETEEEA

128, JSON FZA T LTzHE. SQL D NULL fE& JSON B (S8 =1/ JSON U S)L null (LS
NEISON D null ELTHEASTND 28, COPY TO DESERNMSmEZXFI T D LIFTEFEA-

IN—=F+4>3>F7—TJ)LZE#E COPY TO DMRE UV TEETETDIRDICRDE L. K. /\—F+
> 3>F—J)LICH UTEE COPY TO #E(T9 DT E(ETEY. COPY (SELECT ...) ZFH T 2EN D
DZFE LM, PostgreSQL 19 T(E COPY TO TN\—F > a>r—JILZBEEETCETILDCRDFELE,
CNICKDEBRNMER(CIRDITITTIRL . JTUERITEIERZITELDA—/) =y RHHIREN STz
&. HEFED COPY (SELECT ...) TO LD EEVHRENEAF TEE T

BUF(CETHIZERUET,

(=T 14 arT—TIER)
dbl=# CREATE TABLE t425b part(id int, sales date date, amount int)

PARTITION BY RANGE (sales_date);
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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—52 28R
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 T(F/\—F v >a>F—JI)LEBEDT—TJILEFKIC COPY TO TIEETEZTDZ ENHE
RTEFUR.

4.2.6. BEDENEER

KEITENSDOODEIENZET T IT—23 > D SQL THIFARTRE/REEZEID LIFFET.
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@ jsonpath XV
jsonpath W CHIABIREANFIHRIEA YV Y RABIIENE LIz, BIENZXAVY RIEFTDED TY,

o ltrim() XFHNDEAIZHID

o rtrim() XFHNDEAIZHID

o btrim() XFH| Dl ] D

o lower() INCF(CEMT D

o upper() ANZF(CEMT D

o initcap() BHEEC &, BXFEANFIC. HikXFR/INXFICTD

o replace() NFH = EHT D

o split_part() XFHzEDELUT, TO—DOZBMDHT

ZN57ZfED T jsonpath KN TXFIIMNLZITR D KD (CIRDIZIzE. JSON T —F DIRZFE M4 2=
KDFRICEBRTEDXLDICIEDFE L.
—HECTUTDOLSICERTEFET,

(XFE#ELRAXF/IXFE# % jsonpath KO P TER)
dbl=# SELECT jsonb path query array
'["PostgreSQL 19","JSON Path"]'::jsonb,
'$[*].replace(" ", "_").upper()');
jsonb path query array
["POSTGRESQL 19", "JSON PATH"]

(1 row)

\ =LA N
date B4, timestamp B4, &S KU timestamptz Bz 335 & U Tz random(min, max)BEEHMENENE LUz, B
MENTZEAEILA T D 31EAET T,
o random(min date, max date)
o random(min timestamp, max timestamp)

o random(min timestamptz, max timestamptz)

UFDLS(C, HBELEEA (min = 8 = max) OS> LRBER - BAHEZRUET,

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

(1 row)

@ error_on_null() 8%

SN NULL DIBSIC TS —2FRESIE S error_on_null()BEEMEBIMESNE Uz, ASEN NULL TRRF
NEZDOFFRL. NULL DIBE RIS —ZRESEFT ARDT—FEZSIHCZITRD. RDEEFEC
FT—AFBCIRDFET. UTFTOLDCEMELET,

(1A NULL LIV DIFE)
dbl=# SELECT error on null(100);

error_on null

(1 row)

(BI#A NULL DIFE)
dbl=# SELECT error on null (NULL::text);

ERROR: null value not allowed

COBBIBTIOTURBRZMEL U TES EE(C 01T TR 11T TH DT EZFRIALIZVGEIRE(C
fBFITY. 017CTHDE NULL (C12DTzsd. UTFDLS(THERTEFT .

(BT T YRRNOITTNULLIZAZBEEIS—IZTBHLVA)
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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STE/ISA—5 =R

h=I11

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 %
> T analyze_score DEZEE#WHSNET ., INTDEH%Z 0.0(CTDE. PostgreSQL 18 LUARTIDZEE)

(pg_class AT AT —TILEOAECEDKAR) (CREET,
UFo@ED. et ziTulELU.

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

g_o

(TR FRT—TIAER)
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,

(fTZEH L T autovacuum WRIZHE Y DT ILVREEESD)

dbl=# UPDATE t431 vacuum
SET v = md5((id * 2)::text) WHERE id % 2 = 0;

UPDATE 5000

CDIREET pg_stat_autovacuum_scores E1—ZSRUE T,

(F—TILD autovacuum R I 7 #FEER)

dbl=# \x

dbl=# SELECT relname, round(score::numeric, 3) AS score,
round (vacuum_ score::numeric, 3) AS vacuum_ score,
round (vacuum_insert score::numeric,
round (analyze score::numeric, 3) AS analyze score,
do vacuum, do_analyze, for wraparound

FROM pg stat autovacuum scores WHERE relname = 't431 vacuum';

3) AS vacuum_insert score,

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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-[ RECORD 1 ]------- oo
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 A AT OEWNWT—TILZBDE T ([CEROLDS ([CRAVEDENTEEY,

(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 N I2iTE autovacuum DREEZ B X D & . vacuum_score 12 analyze_score h'iga <72 D .
do_vacuum. do_analyze N\ true (CTR D £ F, for_wraparound (& XID /= (& MXID D EEIf5IEEB T
VACUUM =N DIHEIC true [CIRDFET,

pg_stat_autovacuum_scores £ 1 —%f#> &, 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 NVSERR(C AR NT SR — ES = 1Rk
Ul DERE—BIDEEFRDFFA COEI1—FSRBURADERZEE(CAIT7ZTEUET,
ZDIzs ERICEDT =TI EDIEE TUIREN DN ZE TR (TR T DEDTIFR L REDOBEE =
HIDIZHDEREUTIROVENHDFT .
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PostgreSQL 19 M autovacuum X 177 (&, autovacuum DENMEZ BiF=#R{L T DHEET(EHDEE A
autovacuum WEBDIERHT —TILERDS LS (2. BEEDOBVWT—JILSIBLPIKRDIZEE ZD
iRl & pg_stat_autovacuum_scores E 1 — TR TE DL D (CIRADHET T,

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

—JIVHMBEN (AR 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. TNESDSE. FREDOZWD LEIFFT,

® pg_stat_lock

Ow OiERIC & D#eT B E 29 D pg_stat_lock Ea—hEMENE LT,

pg_stat_lock (&, Ow ViERIC EDRIEHETZHR T DlcdDE1—TT ., OwIFER (locktype) & ED
F—AINR—=R IS AIEERDFEETN 117 DI SNTUET . waits 5l (& deadlock_timeout SRTEZIBX 1=
O F 5 OFEEL wait_time (T D EZDFERFBIOIRET (S UFME{I) TY, fastpath_exceeded 7l (F, —
ERDsAEH I DIEFAD O Y VES 2 A DL TE S fastpath DEHAHFN. BEBELTWROVIENL T THEX
RO TZIZEDETT .

HDFmOOY JIREZ R D& TS pg_locks ZfELY, Ow IFENEDEBETEDIEEFRAELTULZ
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
userlock | 0 | 0 | 0
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advisory |
relation |
applytransaction |
extend |

(12 rows)

o o o O

o o o O

368

® 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

ATV —/TEITERUFE A,

BMFEE—FRAMECANI—Z2TLTUT -3 >DRII\AZEHR L. R IINAAIT
pg_stat_recovery E1—ZSBUTWET,

dbl=# \x

promote triggered

replay end lsn

pause_ state

last replayed read 1lsn

last replayed end 1lsn

recovery last xact time

current chunk start time

dbl=# SELECT * FROM pg stat recovery;

-[ RECORD 1 ]---—=--—=-—-- e e R L e e

£

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

not paused

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

BIDZIR(ELLTFROBED 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/V\URR(CHRE(ICHBESINZ NS >H 023> 0D commit E/z (3 abort B

current_chunk_start_time | startup process N EFTDZAEEFH WAL chunk (CEWVDULVE Z & Z8URI U Tz Rl
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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 FINSRBTEBLD(CADE
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& D THEHEN EDHABIDRIBMERDNE SQLIZIFTTHR LY I<RADET, £&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—hzHBLTILEY bUKERZS(C(E pg_stat database E 1 —ZHER 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,
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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 SAEBRMEBZEEDBRWNT 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. BFOT—JILREZHUWT—TILIT 7 AILABRKR LUET . TDM(CFELE 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 CERVNEE(CHEMEATEEEA. CONCURRENTLY 420 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=IIT7AINRCA TV IRT7AIEVER T DIcDH. BIMDT A ATESHFENNETT, =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

AHEBE (S PostgreSQL 19 beta2 B TERD FIF5NE LI,

PostgreSQL 19 T(&. pg_dumpall <> R plain FERUSNDE DR (TS U E Uiz, pg_dumpall (&,
F—AIR=RITSRINDET —INR—R &S > TITB2IANV RTT . EFT—HIR—ADABCHIZT. O—
o T=TILAR=X, BEI\TGA—=F(CH T DHERIRE, T—IR—RITSAIERTHEENDZAT>T
O RBHEAUET, 8E T 71JLA> ALTER SYSTEM (CKDEERE (L. BFED pg_dumpall HHC(FEEN
FtEA-

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

AKBET(ET —HINR—R IS REILERDI\W 77w T% pg_restore > TUX R TEDILDICIAD
FUZ. TNICEKD URKFTHERDT —INR—=RZBFHNT D, J0O0—/ULATZ U b zililb 3.
custom Az ZFE 7z (& directory PN ClliFI U X b 7Zi T, EVVOTHERNTE D LD (CRDFLUZ,

AIREE T, plain ERUADEAEREIBE UIHEIC. Ny IF7v T EUX R OFIERN EDL S (CZE
DINEHRLUET RIC ISRIEHRERER U —HATNS. HEDT —INR—-RX T ZETITDF
IBZREIEUET . Fo. T—IR=AZERMRNSHUBETE. O—-/LREDTITO—-/)ULATS T O~
PNEDESICI/|ONDIWEHERLUET . =5(C. —-no-globals ZIBEL THIO—/ULAT U hEETURR
WSEDENIEZIESE LE T, -C. --single-transaction. --jobs &L\ 7z pg_restore AIDIEFE(CDLT, IS5 RXH
2HROUR NPT TERINSTHNEEIBUF T, RE(IC. HistERZEHTI>TURBEIC. U NTHA
SQL [CEDKDRABHEFENDINZHRLE T . F/o. FFplanERDT7—HATThH>TE. URX NI
([CIE SQL WEITENBT=8. pg_restore -f CHRAICABTZHR CETDICEERUET,

@ BIFT—2DEMH
WEEARIC. FIBENERD 2 DDFT —INR—X =R UET . STl db435a = [0—)L r435a DFFA.
db435b #—)L r4350 DFFEE LE T,
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(BEEAR—ILET—8 R—R &AL
$ psgl -U postgres postgres
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=> \g

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 RUBLF(C. T—HIR—RZ ED custom FER 77— TH\ER S
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(directory X TH > )

$ pg dumpall -F d -f dumpall dirctory
$ find dumpall dirctory -maxdepth 2 -print |
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 . T (&, databases 7« L2 NUBL F(C. T—HIR—=RXZ EDT+ LT NI —H1THERK

=NE9,

(tar A TH D)

$ 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 IZXXCTld. databases T+« L2 KNUBTFI(C, T—HIR—RT ED tar 7— A THVERESNE T

(plainXTH > T)
$ rm -f dumpall.sqgl
$ pg dumpall -F p -f dumpall.sqgl
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$ file dumpall.sqgl
dumpall.sgl: ASCII text

plain EX T, MERBED. B—DSQL RIUT ST 7 A ILHMERRENE T,

BLEDi@D. plain ER T, ISRIEFEZEEITITDIEHD 1 DDSQAL AV VT hEULTHAENET
M. JEplain XX TE. ISREYPEDBERNAIO—)ULAT ST O REFT—HIR-RZEDT —HAT(CH
T TRESNET,

® map.dat £toc.glo DFEZE

JE plain IER TYERR SNTeT « L RUTHEI SN TS map.dat (&, U X MPEFICALIBIREIRDT —
HINR—ZAD—ETI, pg_restore (X. pg_dumpall BMERK UIZIE plain X 77— H1 T ZETITDEE. £
toc.glo M50 0—/)ULAT S0 h=18x L. ©TDE map.dat (CHIEENET —IR—AZIB(CYURLET
F/z. map.datRDITE#H COAAXA KT IRNT B E, BDT—HIR—(IETHRMNSHNE T,

(map.dat OFER)

$ grep db435 dumpall custom/map.dat
24920 db435a

24921 db435b

toc.glo (C(&. O—=ILWOFT—=TILAR=RIRE, VS AIPHRTHEEINZTO—/)ULAT ST 0 SHER
TNZET, toc.glo (& custom FERD T —H+ T1RDT. pg_restore -f&EFESE SQLELTREBEHNTE
x99,

(toc.glo DFER)

$ 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 ISIELEDT—H1TH6—BIDTF—HIN—I (1 EYIFF
HSZAIEHRERBUET—HATHS, dbassa RHEETLET. £9. URRZEELT, HILLST
—HIR—ZIS2AIEFR— NTRELET,
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(VA RT7ERI S AL DER)
$ export PGDATA RESTORE="S$HOME/19 restore"

$ initdb --no-locale --encoding=UTF8 -D "$PGDATA RESTORE" \

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

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

JEplain FER 77— H T & U N7 BIHA. pg_restore (C[-ClFETz(d[--create | ZIEFELUE T, £/,
[--exclude-database] TUX R 7ZHRMNSBRINUTzWN\T—IR—XZIBELFE T . db1. db435b ZFRIM L.
db435a 272U R hJ7 UE T, -d postgres TIETE UTeT —INR—X (&, U X hI7AIR% BT Db 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 TULD postgres (1—)LD CREATE ROLE (CKEAULEIN. COIS—(FEEINET,
pg_restore (FPO—/)ULATZ T b (toc.glo DRB) & A K7 T BERIC. ABBHIIC exit_on_error = false
(CERE T DRETICRD TLET,

12E. FERDBRIME. map.dat ZiRE T D5E THBITIRZE T . map.dat DT, FEERICHZFIFTIAA>
RPZORTEET., IAD RIS NIZT—HIR—R(ZE. pg_restore DAIBTIHRNSHNE T,

(map.dat ##RE L T db435b DITEAX 2 b7 FF3H0)
$ sed -i.bak '/db435b/s/"/# /' dumpall custom/map.dat
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UXR7RICT—IN—X—EZHENTD L. dbd3ba IZIFAIR RI7Eh. db435b (FFERL S TLVARLY
CENERTEFY,

(VR 7 ENET—E2 R—R &)
$ psgl -1 -p 55435 -U postgres postgres

Name | Owner |
___________ o
db435a | r435a | .
postgres | postgres | .. oY E

template0 | postgres |

templatel | postgres |

(4 rows)

(T—TIDORBEFEER)

$ psgl -p 55435 -d db435a -c "SELECT * FROM t435a;"

1 | data in db435a

(1 row)

@ --exclude-database &2'0—/ /LA TS O DEF

BIDFIETIE. dba350 ZEITHRNSIHUE UM, dpa35p DFFIBETZ DTz r435b HETTSNTULE
9, CHUE. —exclude-database (T —HFR—XDIARTFZBENTDAT>3>THD, JO—-)ULAT
IV MDY RTEBRING DATS 3> TE>RNZSHTI . LIz > T, dba3sb ZRIMNL TE. toc.glo (CH
FNB3O0-ILIEURKRFZ=NET,

BEDT —INR—IRITZRUZWEETE. O—-JLFISRILEDIERE L TEITESNDDT. A&
RO—JLETIER U< RWBEIE. BT D--no-globals ZESH. JO—-/ULAT U bDETH
EEBERERTDHENSDET,

(O—ILDOFERR)
$ psgl -p 55435 -d postgres -c \
"SELECT rolname FROM pg roles WHERE rolname LIKE 'r435%' ORDER BY rolname;"

rolname
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r435a
r435b
(2 rows)
& --no-globals 15EBEDHE

RIS, OO—=)ULATZ 10 bz U X NP UIRVSEDEMEZ R L E 9 . pg_restore (C(F--no-globals 7
T3> h'e 0. JEplain R T —HAITMSDUR RFEIIC, J0O0—/ULAT 0 h=EENT S toc.glo D
URRFPEAFYVITEEXT, 125, —-no-globals A>3 IEFEKRF(C-Cl-create AT 3> % EHIET B &
BEICUR RNTPHRICHDT—IN—REIHIUR RNTFENZET,

F9. O—)LZFBRIT/ERR URLVABE T, --no-globals Z38E 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
pg_restore: error: could not execute query: ERROR: role "r435a" does not exist

Command was: ALTER DATABASE db435a OWNER TO r435a;

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

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

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

(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 MU X KPR ISAL ICIFELRWESD . T —IR— B ER
EDEMETIS—(CIRNFE T . dbd35a BAIEU X hJ7EN. FiB&E (S pg_restore EITIFDIEFEO—IL ETRD
ESCIN

--no-globals ZESH&(E. BHERO—)>FT—TILANR—R%Z U X NFHICEFER LU THBEND
NFEI,

CDELDIT, --no-globals ZFES & UX MO0 —)LEREMIFUIEEE. T IR IFTEUX N
FTEFET, L2U URKRFHRODT —IR=ZAPAT ST 0 MERBITD0-)LE. BrICARLTHL
WENSDET, FIBED') A NTHARERIBE(E —no-owner, HERDU X MPHRERISE(E —no-acl &
HAreHEDZET. URRZEO-IIADKGFZRSEET,
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4.4. LITVr—<3>

4.4.1. ANIU—=2T0LFTV5—>3>Dih5kR

PostgreSQL 19 Tld. ANU—==20L T U5 —23>EUH/NU(CRIT DHEEE LT, $87E LTz WAL i
BEF COREZFDWAIT FOR IV RE, FIERIC WAL X ET T Z2EF DEMZE IR I 25T/ (S A—4
wal_sender_shutdown_timeout HNBIIENE LTz,

AIREETIE. UTFDELDICTSAIUIE RIIINA1E5OMBX N =TTV —2 3 RIE
ZERL L. CNSDEMFZERLE U,

(BREERAMD R B 2 /34 PostgreSQL Z/ERE L T, BT )
$ pg basebackup -D ./pg5433 -R -c fast
$ pg ctl start -D ./pg5433 -o '-c port=5433"

@ WAIT 372

FRMLTVT—232TlE TSANVIUTERNTT UZBERICRIZV)IANSRIT DL TOEHN
BNRERG ) A [CRIRENTVRWEEN D D ET . PostgreSQL 19 TIF, TOXSMIBEC, 7TV
—> 3 > AITEMS LT WAL DALE (LSN) RTRI /A BBV DK DZ SQL THTB LS ([CIADHR L.

WAIT FOR O > FOBRABX (I T DED T,

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

AT 3> =1

MODE 'standby_replay' | XF>/\ATWALNDBEETN., T—IR—INRMENDETHD (T IAI)
)

MODE 'standby_write' | X&>/\ATWALNDEZTIAFNDETHD

MODE 'standby_flush' | X /\ATWALNDFT 4 RINT SV 1 ENDETHD

MODE 'primary_flush® | TS <XUTWALNT 4 RINTSYSZ1ENDETHED

TIMEOUT 'BFRS' IBERMEBIICSEFHMERT (T JA4)LNI0TLSNFEXTEHESRITD)

NO_THROW FALT IS, TSARUEIERICIS —TFR<REXXFHZIRT
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BUFOWMIITld R VIIAAITWALBEE—BELELTHS. TSATUTT—JILERET —FIEA

ZITWEUTZ. SNICKD. AL HITIEWAL DZEPC TSV 1 (FED—HF T, T—IN—ANDR
BRFIIEEDREEIEDE T, CDIKEET WAIT FOR #3179 B & . standby write. standby flush.
standby_replay DiEV\ZHEZRTETET,

x99 A\ ATWALBAEZ —HEIEUE T . pg_wal_replay_pause() (&U /U D—BHSIEZEKRT

2T, RRIC—IHZLIE LD E DT pg_get_wal_replay_pause_state() THEERL £ .

(RB 2L TWALBEEEIL)
S psqgl -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)

(7542 YTREET—TILEERL T, waL REZIE)

$ psqgl -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

(1 row)

RIS, AP )\AT WAL DREAIEBE EBEMEZHERLUE I, pg_last_wal_receive_Isn()[FRA KJ—=>

DTV —2 3> TRIELTT « AONBEEHD WAL AiIE%R U, pg_last_wal_replay_Isn()(EB4EH
DWALMNUEZIRUET,

(RE VM CREMEEBEMEERHR)
$ psql -p 5433 dbl
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dbl=# \x
dbl=# SELECT pg get wal replay pause state(),
pg last wal receive 1sn(), pg last wal replay 1lsn();
-[ RECORD 1 J-———====————————— o
pPg _get wal replay pause state | paused
pg last wal receive lsn | 0/04055158
pg last wal replay lsn | 0/04028ECO

(COBRTIET—IIL t441 wait DERIZEHL TLVELY)
dbl=# SELECT * FROM t441 wait;

ERROR: relation "t441 wait" does not exist

C DR TIEIWAL BEZIESHTULDTZ8. pg_last_wal_receive_Isn (WAL ZZ(TEID E TR T UTEIE)
[FEATUWTE. pg_last_wal_replay_Isn (WALBAE T T UTZAUE) BV DWLWTWER A TDTZHIERK
LTz t441_wait —TILIERFI I\ TIEEBTERUVVAETY, T WAIT FOR ZHRAQIRAE— RTEIT
UTHZET. pg_last_wal_receive_lsn TRDOEIEEX Clotkc B dIEEZLFT,

F9'. standby_write ZHERLFE T,

(R#B 2/3{ T standby_write ZHER)
dbl=# WAIT FOR LSN '0/04055158"
WITH (MODE 'standby write', TIMEOUT '5s', NO_ THROW) ;

-[ RECORD 1 ]---

status | success

UV T. standby flush ZiEE2LE T,

(R%& 21\1 T standby_flush Zfi2)
dbl=# WAIT FOR LSN '0/04055158"

WITH (MODE 'standby flush', TIMEOUT '5s', NO_ THROW) ;
-[ RECORD 1 ]---

status | success

LESHTWNBD(S replay (WAL DEFE) TIHS. CCETIEWINBERIEEC success RO FE U,
FJAJL D standby _replay E— R(E, WAL BT —HIR—INRMENBETEHEEIT, IRIETWALE
EZIEHTNDBED. FALTINIRDET,
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(X% 2/3{ T standby replay %R - 5HRICZSLTI)
dbl=# WAIT FOR LSN '0/04055158' WITH (TIMEOUT '5s', NO THROW) ;
-[ RECORD 1 ]---

status | timeout

WAL DFMEXTZ(E TSV 2D TLWTE. WAL DBENIEFE D> TULBIHBEIC(E. standby_replay
DEMFEBIZESNRNC ENERTEET,
A )I\ATWALBEZBRU. ©5—E standby_replay Zi#E:2LE T,

(R%& 21\{ TwaL ZHMH)
dbl=# SELECT pg wal replay resume();
-[ RECORD 1 ]-------- +-

pg wal replay resume |

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

pPg_get wal replay pause state | not paused

(R# /L T standby_replay % #52)
dbl=# WAIT FOR LSN '0/04055158' WITH (TIMEOUT '5s', NO_THROW);
-[ RECORD 1 ]---

status | success

(F5ARVTHRALELTNRE VNI BRTEH LR
dbl=# SELECT * FROM t441 wait;

-[ RECORD 1 ]
id | 1
v | primary

WAL B4&%Z—B5S1E9 5 Z &T. standby_write, standby_flush. standby _replay DiEW\EHERTEE U,
WAL ZZEBHFITIE TSV 1EHTH > THE. BENIEF > TONUET—T)LERT® INSERT (IS8R
RCRRENFRA. SRBADAIZI/INAT [BRRBOBRFIFTRRAD] ZELZFRIELIZVBEICE,
standby_replay Z#> THFDOMENSGDFET,

13285, WAIT FOR (F by TLANLDSQLONY REUTEITIDRENDDFT . B TO>—>v,
DO JOVUDAETIEHITTETEH A £/2. WAIT FOR (ELSN DEUEE UTDELEERFIEEIN, 1A
SACDEHEEFETEHELEEA. RELDFRIODTAALSA2DHE, A THNEERFEHELET,
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® wal_sender_shutdown_timeout

PostgreSQL 19 T (&, wal_sender_shutdown_timeout /\S X —FMNEBIlENE Ulc. CD/INSA—=F(F.

—/)USLEEFC WAL XERIN, RERNWAL ZEDRI DI CTHORAKBZIEEIDEDTI,

PR, LTV -2 3> 72 ERALTVDIGE. EXMEAY —/\(HSIHAIER(C, FXED WAL HMHEFRH D
ERNEXESNDIFETHEHRITES . TNUSETENRR A v FA—/\TIFEATIN ZERMORIEHIEFE D
TWBHBRICIHBIAIBN R /RDFT, EREARY MDD -0 &mED RS> )1 Fz2(FOVIFETIE
FOTCWIRBEBLTUS -2 3> ERALENRDDE. —/BIENARBET T LW ENHDDET,
wal_sender_shutdown_timeout Z3&E 9 D & IBEERREZIBE LR TR ZITBH D  FIEAUEZESH SN
FI., T IAI MEF-1T. CDBEFTA LTI SHER. DFEDEIERFOEHEZHIR U/RWEMEES /2> T

W&,
BIEICED IR R RNU—=Z2 0L TUS -2 32 %> T, SR&IEEITIRAVETD,
wal_sender_shutdown_timeout (C 3#ZZELFR Uz,

(F54< T, postgresql.conf REZZEEL T, HicH)
$ vi $PGDATA/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 7 Ss 0:00 postgres: walreceiver streaming 2/38000060
5654 pts/1 S+ 0:00 grep --color=auto walreceiver

$ kill -STOP 5646

COREET, TSATVAIC—FEED WAL ERESEFET,

(7547 ) THAL 2HESE D)
$ pgbench -s 10 -i dbl

TSARVZELEL, BT TETORMZHEELET .

(754 <) PostgresSQL % f#1t)
$ time pg ctl stop
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waiting for server to shut down...... done

server stopped

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

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

wal_sender_shutdown_timeout & 3 #(CE%FE L TL\Dzsb. WAL sender 7° WAL reciever (C WAL Z XS
hTHE, TS5AYYUDEILIR(FEFIR(C (IFEHITE R A AMREE Tl FEIER T F TOEFMNREMET
R(CRDCEZERTEE LU,

wal_sender_shutdown_timeout D F&TE SN TLVRWIEE. BB K E wal_sender_timeout (T AJL b
60s) DEFREIZIFIFIZESNDEMECIRADZET,

wal_sender_shutdown_timeout ([C KD —/VEIEDHE, O (CEUTOXYEZ—hHHhENET,

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. wBLTUS—> 3> DR

PostgreSQL 19 T(d. @@L TV —>3 > (CEAUL T, >—o > XEDORE. WAL LA)LDOEINMEDE E)
B, BRUBEEIV> RFEXDILERMTIRONTULET,

\ o ¢/

EROBEL TV —23>TlE T—TILDITT—FEEPESNTE. - > EEFRENEEFA
TUT. 2Desd. w@iBL T U —2 3 > & TRIECY —) BITDRHITER LT, 7TUT—> 3 > Dk
FaY IR OSA)IEINGIDBZ T IR OSA)\BITHUWEZTAAEZ I HMITDIHEEICE. -2 X
BOREZITOVENDDFELU,

PostgreSQL 19 Tld. > —4F >R Z®mBL T U —2 3> WRICEDDZENTETDI RS (CRDFELU

U, 2= > XD nnextval() DEXRITZ EICEDABEBRASNDIDITTESLDFHFA. CREATE
SUBSCRIPTION . ALTER SUBSCRIPTION ... REFRESH PUBLICATION . ALTER SUBSCRIPTION ...
REFRESH SEQUENCES D& =>0T. \TVUy v RIDS —5 > ZENT TR OS5 1 )\ EINEE SN ZE
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9. Fe. LTVT =23 2 {iROS—T > AZ2ERICIBEIT D ELETET T—IR—IXADETDS—
TURAZEMRETDENDIEERLITHEIEETT .

UFEHerUET,

EXT—TILDEF—Z IDENTITY IIEUTERL. T—TILT—FES -T2 MEORRE#ERLUE T,

(BRERADT—ER—RYSRBET—ER—REHER)

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

v »n »n »nr »nr W»

createdb -p 55433 subdb

(/8TY v+ fIT IDENTITY SIZH/HOT—TILEERL T, TE2HA)
$ 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

__________ o
1 | book
2 | pen
3 | note

(ERShi=o—7 VR EO—7 VR EZTER)
pubdb=# SELECT pg get serial sequence('t442 orders', 'order id');
pPg get serial sequence
public.t442 orders order id seqg

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

(1 row)

(BTOT—ITNELS—TVREELIRTYr— a v & ER)
pubdb=# CREATE PUBLICATION pub442 FOR ALL TABLES, ALL SEQUENCES;

BIROSA)WICE BCEEDT—TILESEFIAER L TH S YT ROUTS 3 > #IFRUET . iR
BLTUS—>3>(3 DDL ZBHEMICIRRUIRVESD, T—TIAS -T2 X2 E0A T 1T U MEE(D.
BIBRESXTHEBENDDFT,

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

item text NOT NULL) ;

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

CREATE SUBSCRIPTION

(RN TETNS C L £RER)

subdb=# SELECT * FROM t442 orders;

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

(=T RELRAHLTD)
subdb=# SELECT last value, is called FROM t442 orders order id seq;
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last value | is called
____________ +-————
31t

(1 row)

COBRTE HIROSA)RITRICEEITDE 4 MEOND 8. T—TILOERKXID &3 —45 > X1E
DEESHENTWVNET,
RIS, TV vRITESS(CT—IEEBENMUET,

(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—OINFT—FDEEFIBITRISA)EINRIRENEITH, >—U > BEFIDFEFTY,

(TR A NATT—TILOTERFIShTLND)
$ psgl -p 55433 subdb
subdb=# SELECT * FROM t442 orders;

order id | item

| pen

| after-sync-1

| after-sync-2

1
2
3 | note
4
5
6

| after-sync-3
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7 | after-sync-4
8 | after-sync-5

(8 rows)

(HTRIZFANUDOY—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 )\ EFUWESIAHHE U TEVES, INSERT 2EIT9DE, HIXIS5A)N
BID—T >IN 4 HRESEULFET ., UNU. order_id =4 DITIZTTIT/INT VY v h SEEEH DT,
IA=-—UHFERICIADET,

(4 TRY 54 /3T INSERT #3%1T)
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.

(HTRISANUTO—r o RERMT Ha7 2 FERT)
subdb=# ALTER SUBSCRIPTION sub442 REFRESH SEQUENCES;

ALTER SUBSCRIPTION

BEER. OIRISA)IDS —5 > E(E )TV 2 v AIORIFHMEISER T DD T BT RIS/
BITRICRENDEL9 (CIRDF LT,

(HTRISANUTO—r DR EEHR)
subdb=# SELECT last value, is called FROM t442 orders order id seq;
last value | is called
____________ e
8 | t

(1 row)
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(Y TRY 54/ I T INSERT R{T - A EIXED)
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)

CDEICS—T > RFIARNIQIER CRIEANITIANOND EWVWSEMEICIRAD TULE T,

O WAL LNILEBEE

EROFRBL TUT—2 3> TIE INTUY S RITERE/ S A—4 wal_level (C logical #IEEZDX T
H—EIRH U THINENSG D FE Uz, PostgreSQL 19 Tl sXEMEE L TD wal_level 1 replica DIBET
B, WMEBLTUT -3 D BE(CIRD TZRFR TEM WAL LANJLZ logical HHH (CBIE EIFSND LD (LR
DEL.

C DHEEE (SIATEIDAREEFIBE TRE(CER L TULVE T, initdb 175 & =I(C wal_level = logical &3 DIBTE (X
BEX2TH57. wal level DF I AJL M replica TIA, BEL TV —> 3> MNEITRIEETUTZ,

FTUWGETE/ (S A —4 effective_wal_level TEDRFRDEI WAL L)L ZHERTETET, DI, 5%FE/N
SA—4 wal_level (F5|EHES/ET 7ML EDEZRUET,

UFDXS (CoMERER TEET .

(M CHERLE=RBL TV r—>a vpDnRIT Y r—2 3 VIT—5 R—ZATHER)
$ psgl -p 55432 pubdb
pubdb=# SHOW wal level;

wal level

pubdb=# SHOW effective wal level;

effective wal level

logical
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(1 row)

LT, WEBLTUT 23> 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

COLDCHEBL TV —>3>ROY MYHIBRENIZE THER I D &, effective_wal_level DFETEEN
wal_level E[EU replica (CRDE Uz,

AHMEBEC KD WEBEL TV —> 32002 0L 0—F+« 2 CE D #Eez—INICENTZWES(C,
H—-EXBESZLOEHTEDIA Y MEENET,

@ IV FHEEN

PostgreSQL 19 Tl&. WIEL U —> 3 > EEDIVY REXBIRENE U,

S — > ABEDIZSH DS IIN > 12 E(CNX T, &7 —TJIUBERDRIMEEN DD, BT XD
VTS 3 > EREROIEE A EMEBR TENE LI,

CREATE PUBLICATION ... FOR ALL TABLES T. ®&RMNS5—ED7—T )L =99 2 EXCEPT AEHEX
BEIICIRDFUTE, CREATE PUBLICATION 3 KU ALTER PUBLICATION T. ALL TABLES MIETEICHT U
T—8D7—T )%= EXCEPTATHRNATEET . UTDLSICHEBATEET.

(F—T I ZEML T, EXCEPTHAZFE 1= TUr—2 3 V&ER)
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
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FOR ALL TABLES EXCEPT ( TABLE t442b, TABLE t442 orders);

(EEEMER: a1l tables] A t T, [lExcept Tables] THHAT—TIHREIATING)

pubdb=# \dRp+ pub44lac
Publication pub4d42ac

Owner | A1l tables | All sequences | Inserts | Updates | Deletes |
Truncates | Generated columns | Via root | Description
—————————— -t - ———+
——————————— -

postgres | t | £ | t | t | t

t | none | £ |

Except tables:
"public.t442b"

"public.t442 orders"

ZF/z. CREATE SUBSCRIPTION Tl&. {ERDIFHGFIIEE(CEX T, HPY— /AT U hEFES
[SERVER servername] EWDIBEMNTEDIRD(C/RADFE Uz, SERVER ZEDIHFE. WRODIMEH —/NIC
(JIEFERZTIR TSN EREINTVWIRENS D . BT ROUTS a > mEEDI-YIvE> T & 98B
H—/)NCXF T D USAGE HERERLETT .

UTFDLSICHERUET,

(postgres_fdw DY —/&1—H7 v EV T EER)

$ psgl -p 55433 subdb

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');

(LFVT—2a UoRBOT—TIVEERLT, $TRI )T a3 vEER)

subdb=# CREATE TABLE t442a (id int PRIMARY KEY);

subdb=# CREATE TABLE t442c (id int PRIMARY KEY);

subdb=# CREATE SUBSCRIPTION sub442ac SERVER sv442 PUBLICATION pubd4lac;

NOTICE: created replication slot "sub442ac" on publisher

CREATE SUBSCRIPTION
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BHRBHRzY IOV TS 3 > ERICERE DT, MY —/NATZ U MMIHFESNDTZDH.
BERABEROERZDEM CEDAUY M'HDFET ., BICACEREODTIRIUTS 3> ERSHD LS
(CHATY.

4.5. IRES 21—

AREICIIERES 1 —)UICEATRIFEBRMLGEZED LIFE T, BT TS 2RI DIHIIMLGEES 1—
JL pg_plan_advice. pg_stash_advice HNBIlENZFE LTz, F/=. pg_stat_statements TL\K DHOERENEAE
NFELEZ.

4.5.1. pg plan_advice
TSR FIEI T B /28D pg_plan_advice EZ a1 —)LhNEMENE LTz,

TS2FHICTTO SQAL TIETHOEIT IS > HFE>TIFLLY] EWVWDIEBRESZBZ3TENTEFI UTD
BD., BMExHERLELEE.

(FRT=TL/TRT—E2DER)
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");
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 —)LHFGAHAEND E. EXPLAIN T PLAN_ADVICE AT 3> hMEXBKLDIC
RODFET, COATSI>HIEETDE EIT7TS>DHENIC [Generated Plan Advice: ] LT, FS5> 7 R
I\A AXFFIHMSINESNE T

(B a—IWEHRHAHAAT, plan advice NAMEh=-RITTS52HAN)
dbl=# LOAD 'pg plan advice';
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dbl=# explain (costs off, plan advice)
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

Nested Loop
-> Hash Join
Hash Cond: ((t3.tl id = t2.tl id) AND (t3.t2 id = t2.id))
-> Seq Scan on t451 3 t3
-> Hash
-> Seq Scan on t451 2 t2
-> 1Index Scan using t451 1 pkey on t451 1 tl1
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(t2 tl t3)

(15 rows)

CCTHNENDT7 RINAZAXFA(E, SEIT S FHFMBIRUEET TS O ZERIEDCE2RBIANS
T9Y,

S&TE/ NS A —4 pg_plan_advice.advice (C77 R)\A AXFHNZKET D ET. RITTSAERMICT RIC
A RZRREEBDCENTEET, BHIEE T DIBESCEEANF TXYINET,

W< DOMBIZZERUET

(7 RNLRAXFHOVEDERBET D)
dbl=# SET pg plan advice.advice TO 'JOIN ORDER(t3 t2 tl1)';

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
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Nested Loop
-> Hash Join
Hash Cond: ((t3.tl id = t2.tl id) AND (t3.t2 id = t2.id))
-> Seq Scan on t451 3 t3
-> Hash
-> Seq Scan on t451 2 t2
-> Index 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)

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

(14 rows)
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(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 t£3 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 (CIBTE T D77 R4 IAXFFHDEWNCLD. BU SQL X TESFEITT S MER
SNTVWBRZEMDMDZET, £z, [/* matched */ | EHHDETNTWBEFTT. plan advice XF5! % $I4H (C
FIALTWBSZEMDMNDET,

7 RINA AXFH|CIBETE B4 (JOIN_ORDER 72 &) M—E (L, PostgreSQL RF1 X > MMIE&EiE
NTVWET, RFv AR, BEElEF. BEHAR. /(=70 23> DX ER. t=HeHR. /\SLILEEE
BE, [CDWTEENBIEETY .

4.5.2. pg stash_advice

pg_stash_advice €= 1 —)L(&. plan advice XFHZBHHNHBEAEV (CHEFL. BBNCEATED LD
[CTDEDTY, FIFAT BIC(E postgresql.conf TEXIE shared_preload_libraries (C [pg_stash_advice] Z /0
AT U—EXBE#SHITINENSDDET ., CDESE [pg_plan_advice | DFEFIO— R(ET UBMHETI(EH
DFEEA.
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LU (CoFtER 21T VVE T .

(shared_preload libraries #8%E L T, —EXEiEE)
$ vi S$SPGDATA/postgresgl.conf

shared preload library = 'pg stash advice'

$ pg _ctl restart

pg_stash_advice £ 1 —)LIFA&#REIE (RFwv = 1) (CSQLXDO T ID (BEtE#EEF) &7 RITAX
XFDEAENDEZERLUTHLZET, BTS2 RINARZFBETEDLDCRDET, T ID
(3 SQL X% 64bit 2BE D) \v S 2{BICUTEBEDTT,

(EALf=LVT—%4 _R—X TCREATE EXTENSION Z1T5)
dbl=# CREATE EXTENSION pg stash advice;

(H#hfEEZ my stashl ELVS3BRITHER)
dbl=# SELECT pg create advice stash('my stashl');

Pg_create advice stash

(1 row)

(B89 5 FED SELECT XD Y 1) 1D DFER)
dbl=# explain (verbose)
SELECT * FROM t451 2 t2 JOIN t451 1 t1 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
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)
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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 U T RIT TS OMBIRESNDI T E 2R UE I &R CER T oItz
v a>EFRlotyS 3> TEHAERIEETY,

(H#HtEEi my_stashl TS5 07 F/f RICRIAT S L £8ER)

dbl=# SET pg stash advice.stash name = 'my stashl';

(HBH#tE my stashl ORBZFALE=RITTS O OREER)
dbl=# explain (verbose, costs off)
SELECT * FROM t451_2 t2 JOIN t451_1 tl 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

Merge Join

Output: t2.id, t2.tl id, t2.name, tl.id, tl.name, t3.id, t3.tl id, t3.t2 id,
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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 */ | EHEADESNTWVWBEFRT. 77 RI\A AXFHHBREINIEC QN HOH

NFET, BIRSNEEITTIS>ET RINA XKD T, 12 & t1 ZIEE LT, TORERZ 3 LEETD. &L
SIE/F(CIEDTNET,

pg_stash_advice D77 R/ AXFFIEINRIK (ST T A4 )L N T(E [$PGDATA/pg_stash_advice.tsv] 77

WEDT B)\A B EIRORE (ZUU T DX S [CHERTEET .
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dbl=# SELECT * FROM pg get advice stash contents('my stashl');
stash name | query id | advice string

______________ o

my stashl | 924161323295403897 | JOIN ORDER(t2 tl t3)

(1 row)

4.5.3. pg stat_statements tfE

pg_stat_statements #isRDAELRZR TLEFET,
pg_stat_statements ZF|FI 9 B (C (3 postgresql.conf T [shared_preload_libraries = 'pg_stat_statements'|
EEDI1-ILOEER U TCTHEESTDINENDDET,

(shared preload libraries|Z pg stat statements #IE L T. HitEh)
$ vi S$PGDATA/postgresgl.conf

shared preload libraries = 'pg stat statements'

$ pg _ctl restart

pg_stat_statements (C(E 2 DOWRERNHDE T,
1 mB(FFETCH VYU DESHENRRDEDEFTEHTIRD LD (CRADF U,
BUTFOLD (CEMEERZITIRVE U,

(pg_stat_statements HiERZF A, RAICHEIEREZ LY 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)

(10 @ FETCH Z175)

dbl=# BEGIN;

dbl=*# DECLARE c CURSOR FOR SELECT * FROM generate series(1,1000);
dbl=*# FETCH 10 FROM c;

generate_ series
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H h g

(#ELNT 100 0 FETCH 21T 5)
dbl=*# FETCH 100 FROM c;

generate series

11
12

H h g

(E5121000 D FETCH 217 5)
dbl=*# FETCH 1000 FROM c;

generate series

111
112

t g
999

1000
(890 1T)

dbl=*# COMMIT;

(CCTFETCHXMDAT— A Y MR ZRER)

query | calls

FETCH $1 FROM c | 3

(1 row)

dbl=# SELECT query, calls FROM pg stat statements WHERE query LIKE 'FETCH%';

CMNId PostgreSQL 18.x TEITIT D E. TieD KD (CHUSHEC LIChI 2 (TN TWLWE LTz,
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(PostgresSQL 18.x MDIFHDHN)

query | calls

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

(3 rows)

2mRBEELTE ETUERRAT S ENRILT S OB TEDLDICRDE LR, TDEHIC

pg_stat_statements £ 1 — (C#7=725!) generic_plan_calls & custom_plan_calls hNBIlENE LTz,
UTFDXD (CEBMEZER LE LI,

(BRERAT—INVERERT— AV MDY Y )
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)

GRAZT S UHhBIRSh S aIREME D 8 % PREPARE/EXECUTE T SQL #%R179 %)
dbl=# PREPARE g(int) AS SELECT COUNT (*) FROM t453 WHERE id = $1;
dbl=# EXECUTE g(10) \watch count=15 1

— \watch &Y 18TE 15EETTS
Mon Jun 17 14:37:40 2026 (every 1s)

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

Copyright © 2026 SRA 0SS K.K. All rights reserved.
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HAO&EE (1 5EKTEND)

(pg_stat_statements Ea—TRATI V. AXE LTS5V OEHEHEE)

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. TURT RXFT— X MOERTERDIRT & RAIDS5LIEHRILTS
STEFUTC.ZOESNRAT S OB RASI LT SOAEL LR IR N TS 125 UBERBET S >0
BIRENF T . LD pg_stat_statements E1—T. ARAILTS> 56 AT 10EBERDTVWET
DT, TOIRDBUVNIERTETTCVWDEERFT,
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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
BRFZIFT TR MDS ZERLTOT 1 > UIEBRICEEENENEND LD (CIRDF Uz, MD5 /IR DT — 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

90

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



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

PostgreSQL 19 #&RiELAR— k

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(CERSNB 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
1.1 2026/7/17 beta2 MRICHE LT, /87U pg_dumpall DELD FIFICDLNVTHNE
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