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1. (FUSIC

AXE (L PostgreSQL 18 (CEFNDEBLNFHEREZHIAL. ERICEEFSBTARIHERZRE T DED
TY . PostgreSQL 18 [CDVWTHIEL LD ELTVWBI—PDENFICIRB T EEENELTVET,
2025 £ 5 A 8 HICUU—X M7z PostgreSQL 18 betal Z{FER U THEEZEITULE LTz, €D, 2025F 7 B
17 BICYU Y =X N beta2 RUEDERDEHRICHIGL T, W DNEHZIEIELTLET,

2. W=
PostgreSQL 18 DFEE/RFIHLEE(IUTDENDTI, KARFIAD hTIEHEINSDIEBZED LIFET,

4 REm_E

o FFEHA 1/0

o Btreef >FTWVIRDAFW T AF+v >

o J5>7FthE (WHEREGWRNIC OREZMGNHIDHZEDREL. (FHY)
o GINA > w2 RDAFIVERK

o REOT—ITIVT7OLERFOOY JNBOSE

o #HMHAHIRENERF pg_unicode_fast

Ay —)\—=3>T7vS

o TSI HHEHEROBIT

o FIvIMBONHEAT S 3 > DBN
o --swap A>3 > DBl

SQL ke

o ARAEARLTIDENN

o E#% DML D RETURNING A\ OLD, NEW oi&fN

o UUID v7 B#miann

o SERERNRBEIEFFIARD LIKE GDYR— b

o CASEFOLD Ra#a&n

o  HZIEHIFIDENM (WITHOUT OVERLAPS. (FHY)

o S=IATZIUNINTDTIAI MERZEDHR— b

T+ VT e
o TLS v1.3 BES X1 — bDiEN
o postgres_fdw. dblink A\dD SCRAM BEED/ AR X)L—AT> 3 > D&l
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EREE

o TSHEHEROSI T VR KNT

EXPLAIN X Da#{t

- ANALYZE A< 3 > iBhNEE D BUFFERS A 3 > BENHENN

- A 2Ty I RXSRERORTEN

- 1) — ROBARMIRE D, (FH

o pg_stat_all_tables A®D VACUUM, ANALYZE #23=4THFREDEN
o JEREMITODI/O0 - WAL FIREDEUS

o MIEBLTULS—2 3 EDEFIAHEROEREHME

[e]

CNSIICHIZ T, FEEBOEZERICDVWTEESRUET,
COOMBICE. HEEBINCEENLSH S DET . ETCOEERAD—E(ICDULTI(E PostgreSQL 18 RF1 A>
rROUDU—X_J—K (LITFURL) ([CEBEiEcNTWLWET,

https://www.postgresgl.org/docs/18/release-18.html

3. BEEDfzsHhntty K7V

3.1. VINIITPAF

PostgreSQL 18 (R—AR%EEZD) (FUTF URLDR—ZHB5AHT>0O— REJETT, Y—XOI— R,
Windows D F/\AF DA > A r—3. RPMyum URSZ RURHEESNTWLE Y,

https://www.postgresgl.org/download

3.2. RERIE

MEERIEE U T, RIB{EESE FdD RHEL 9.x (x >= 5) (x86_64) HIBIRIBEDIRIEYS > Z#FRALE L.
AIREE(FEANIISTEYS > FOMREDIRR O AIRIEY — ) NCH T B EEEDIRIEFIER U TOWEEA. T
BEZIREI T DHEE. [H/\—23 D oiEe = ENIRVWNGE EDEEZIT D TLET,

3.3. 12X

gce. zlib-devel. readline-devel . libicu-devel. openssl-devel. libzstd-devel. Iz4-devel. libuuid-devel.
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liburing-devel D&/ T =BS5S USHA A R=ILESNTWDIRET, UTFDAT>3a>(CTY—
Ad—RDEILRZEITWE U, Fa1IC postgres 1—H TaiHEZRIEE/R /usr/local/pgsql/18 -« L2 kL)
ZHARUEDX T, postgres I—HICTEITLE U,

(LLF. postgres A—H TE1T)

$ wget

https://ftp.postgresgl.org/pub/source/vl8betal /postgresqgl-18betal.tar.bz2

(EREIZ117, V) —XR%#IE Tv1s.0/postgresql-18.0.tar.bz2] )

$ tar jxf postgresgl-18betal.tar.bz?2

$ cd postgresgl-18betal

$ ./configure --prefix=/usr/local/pgsgl/18 --enable-debug --with-openssl \
--with-icu --with-zstd --with-1z4 --with-liburing --with-uuid=e2fs

$ make world-bin

$ make install-world-bin

FREFIBERFIAS MDEILR - 41> A M—)LZEBLUTVET, RFIADREBEILR - 4> X b=
LI BIHBE(C(E. docbook-dtds ¥2 docbook-style-xsl 7R ED/ N —H 0OS (T4 > X —)LESNITIREET
[make world] &SXKTU make install-world] ZFE/TUTLIZE0N,
RIBZHZREITDI7AMILZEZTHU T, BAUET . postgres 1—H THAHE S AIEER /var/lib/pgsql
TALORNINBDIEDEL, BOFICT—INR=RISAIT A LI NI ZERELET,

$ cat > ~/pgl8.env <<'EOF'

VER=18

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

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

export LDfLIBRARYiPATH=$ {PGHOME}/1lib:${ LD LIBRARY PATH}
export PGDATA=/var/lib/pgsgl/data${VER}

EOF

$ . ~/pgl8.env

$ cat ~/pgl8.env >> ~/.pgsql profile

T—INR—ROSRI%ZE/RLET. O —JUEL (COT—IL) . UTF8ZFT IAILhEULET.

$ initdb --no-locale --encoding=UTF38

FMEIT7AIVCRNBDFEZSRET . CNCKDOTAYVE-—IRT7AILICEEENET .
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$ cat >> S$PGDATA/postgresgl.conf << EOF

logging collector = on

EOF

PostgreSQL Z#c& LF 9,

$ pg ctl start

REEADT —INR—RZVER LUET .

$ createdb -U postgres dbl

PIBEDEIREE L db1 T —4R— X (T postgres 1—H THEHRE L TITLET,

$ psgl -U postgres -d dbl
psgl (1l8betal)

Type "help" for help.

dbl=#

4. FIRHEEEIENN
FEBIMEEE. HREME LICDWTEWEIERZ L CLWEET, e, HE THEEOREERHBEBULET,
ZIBNNMEEEDFEM/REHER (XEMN SNB Y Z 2 PILICRERENTVET, 1AM —ILECRFIAS M
EILR - 1> X b=ILUIEBE. LTOHFR (> X h—JL5E®D share/doc/html) (C HTML O~ =1 77)LHY4E
BMENE9,

/usr/local/pgsql/18/share/doc/html/

Ffz. BUF URL [CT PostgreSQL 18 M RF I A A SNTNE T, WINERELEDFT,

https://www.postgresqgl.org/docs/18/
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4.1. ¥8EM_LE

4.1.1. 3E[EHA 1/0

PostgreSQL 1" 7 7 1 )LiHEZ 217D E S D3ERHAA 1/0 (Asynchronous 1/0. AlO) DHEHFMNEA TN
L7z, PostgreSQL 18 B TIEERR(CEON DAL, HBE/N\Y I 7 (CHEBEHICT—TILEDT—F%
FAADYIREFD T,

UTFDOEE/INSA—FINEAETNE U,

RE/NSA—H [SUS

io_max_combine_limit B (CEETE3 io_combine_limit D LR, T AJL I~ 128kB.

io_combine_limit FEHTIOWIRT DIHRAT AKX, TIAIL b 128kB.

io_method sync ([EHA 110 THEIT) .
worker (J—H—OLXTIBERIOET. TIAIE) |
io_uring (io_uring Zf&£> TIEREER /O £1T) . M5 1I0 AR ZEIR,

io_max_concurrency 1 J7OEANRREITI =K 110 .
-1 (T IAJLE) (& shared_buffers B A S BEIRE,

io_workers I/0 worker 7OTRDE (1~ 32, TTIAILK3) &

JEREHA 110 (& worker E— RTT I AL NBEITY . BT PostgreSQL DT O A =R T D EUTD
KSIC 3 DD io worker TOTCZANEMIEL TLDZ ENDMDET, sync & io_uring E— RDIBE., DK
SRFIOLREEUEEA.

$ ps x
PID TTY STAT TIME COMMAND
1472 Ss 0:00 /usr/local/pgsql/18/bin/postgres
1473 ? Ss 0:00 postgres: logger
1474 2 Ss 0:04 postgres: io worker 0
1475 ? Ss 0:04 postgres: io worker 2
1476 ? Ss 0:04 postgres: io worker 1
1477 2 Ss 0:00 postgres: checkpointer
(&H5)

io_method = io_uring DFRXEXEA T BI(C(Z. Linux D—FILDSTELTWDZ & FERTEERE S (CH—
FIVERTENMTRON TR ENMET Y, io_uring (& Red Hat Enterprise Linux THMN(E 9.3 IBETHR—
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REenEd. LTFDLDIC kernel.io_uring_disabled (C 0 ZE&ET D& £ TOTOE AT io_uring HFIFR]
BE(CIRADET,

(root A—H'T io_uring ZFERATEIZT S Nh—RILEEZME)
# sysctl -w kernel.io uring disabled=0

# cat >> /etc/sysctl.conf <<EOS
kernel.io uring disabled=0

EOS

FERIHA 110 DIHREFRNDIZED. W< DOVERERREEZ TR E LTS,

& pgbench
shared_buffers & io_method MEXTEZZE X C. TS F 1 AD pgbench ZE DR UEITUHR U,
F—SWEMEE ST, pgbench EATRIC Linux DA—FILF v v 1 # B TIHBERITLTVET,
H—FIF v 1 =B TRIREZTOIRTVUT haER L. &7N%Z postgres 1T—HINSHITTEBD K
SI(C visudo IV~ KT sudo BJEE/RI—H - OX > RZEMADFIEZITIEOTVET . CORIVUT RIS
DERTHBHEALET.

(root THAT)
# visudo
(T2 kY ZEM)
postgres ALL= (ALL) NOPASSWD: /var/lib/pgsqgl/dropcache.sh

# su - postgres

(FY v 21Z2EBMETERIVTH)
$ cat > /var/lib/pgsqgl/dropcache.sh <<EOS

#!/bin/sh
echo 3 > /proc/sys/vm/drop caches

EOS

$ chmod +x /var/lib/pgsqgl/dropcache.sh

(F—% Y41 X 450MB [CTHR#E ST ) # pgbench £E{T)
$ pg _ctl restart

$ pgbench -i -s 30 --fillfactor=90 dbl

$ sudo /var/lib/pgsqgl/dropcache.sh

Copyright © 2025 SRA 0SS K.K. All rights reserved.
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$ pgbench -n -c 64 -T 180 dbl

UTOERENMESNF Uz, BRERIREREZ L TICHELIZEDTT,

io_method I & % pgbench #558R

|

2400
2000

1600

B sync
m worker
io_uring

1200

800

400

128MB 256MB 512MB

shared_buffers DAXZEZHNNITNTH D TH. io_method (CKBDEENFEAESSHOHNELBATURE,

NEARD—o0O— ROEMREICEDHD. FEEER /O IR ZRIET DEFIOIENNENEDTHDINS
EEZBNFT WALESIAHWD, Ny T7EEHU. Few T7 IS0 R\WT Oy FBDFIHFHAHC
BVWTIIIFEHR /O (FEEFEL A Flo. THRADT—INHD—RILFvr v a1 (C&HE > TUERRE, LFERD
RERRRLIEDET,

@ CREATE TABLE AS SELECT

#%EL\T. CREATE TABLE ... AS SELECT ... (CTAS &M(ENFET) TRERT—IILZEHmMHAHFUTE
SHITWB(CDODWTHRIERZEMUELUZ, LFDFIEZ io_method ZZX THRDRUEITLERT,
shared_buffers (& 512MB & L CUL\E T,

(4GB EBEIZH B TR FT—TILEERL)
$ psgl -d dbl <<'EOS'
DROP TABLE IF EXISTS t4ll;
CREATE UNLOGGED TABLE t411 (
id int PRIMARY KEY, cl text, c2 text, c3 text, c4 text, c5 text, c6 text,

c7 text, c8 text, c9 text, tsl timestamp);

Copyright © 2025 SRA 0SS K.K. All rights reserved.
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INSERT INTO t41l SELECT g, repeat(md5('1' || g), 100),
repeat (md5('2"'" || g), 100), repeat(md5('3"'" || g), 100),
repeat (md5('4"' || g), 100), repeat(md5('5"'" || g), 100),
repeat (md5('6" || g), 100), repeat(md5('7"'" || g), 100),
repeat (md5('8"'" || g), 100), repeat(md5('9"' || g), 100), now()

FROM generate series(l, 5000000) g;
EOS

(A—RNFr v L 1\WHPIE. PostgresQLBEEZ L TH S, —HT—TILIC cTAS £R{T)
$ sudo /var/lib/pgsgl/dropcache.sh
$ pg ctl restart
$ psgl -d dbl <<'EOS'
\timing on
CREATE TEMP TABLE tt41ll AS SELECT * FROM t411;
EOS
Timing is on.
SELECT 5000000
Time: 11853.050 ms (00:11.853)

ROBERM/BONE U, BRERIFEREZ LT CHRELZEDTT,

io_method IC&k 3 4GB CTAS PrERFR
16000

14000
12000
10000
8000
6000
4000

2000

sync worker io_uring

Copyright © 2025 SRA 0SS K.K. All rights reserved.
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sync N EIE< . worker & io_uring BN ENEN 15%(F EFABEFEMNIERSINTUVE T, (E5DEHhE
EZEREHEEQREDEERFT, KERTOvVvIZ—ELU THRAAD EE(TEFEHR /0 MR ZEFIE LI
REEZSNFT, AIROED ., FEEEA /O (FEZTH USSR ICEMNETELADT, ZR(FFHAAHFHREDIEL)
T9Y,

AREHRIRTEO-HDILDOA ML —2Z2FERALTVWET, AML—ZEBENRY hD—O#UICTED> T,
QIBRER FE VDTN EL AR R FEL, EWD TR T & FEEER /0 (SR> TAUREAIC & (CIHE
ZIFOMENRLIED T, HEERECIDASKEMIDZENRAFENFT.

@ FEREIO DE=FE 21—

JEEHA /0 DEMEIR AR TE DI AT LAE2I—BBIMENTVET,

BUF (&, BIEAD CREATE TABLE AS SELECT Dtz EITHICS X AE 1 — pg_aios ZZBRUIHER
TY, IFEHAICETEINTUVDIERHD /0 WIBNENZENDITTHRESNE T,

(GER# /0 BER®D pg aios Ea—HA - io_uring DHFE)
dbl=# \x
dbl=# SELECT * FROM pg aios;

- RECORD 1 J-—=4———————
pid | 13792

io id | 259

io _generation | 11160

state | SUBMITTED

operation | readv

off | 778174464

length | 131072

target | smgr

handle data len | 16

raw_result |

result | UNKNOWN

target desc | blocks 357136..357151 in file "base/16384/23183"
f sync | £

f localmem | £

f buffered | t

-[ RECORD 2 J-=—=—t————————— - m - oo e e
pid | 13792

io id | 260

Copyright © 2025 SRA 0SS K.K. All rights reserved.
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io generation | 7066

state | COMPLETED SHARED
operation | readv

off | 778305536

length | 131072

target | smgr

handle data len | 16

raw_result | 131072

result | OK

target desc | blocks 357152..357167 in file "base/16384/23183"
f sync | £

f localmem | £

f buffered | t

target_descHZER3E. AU I 7L (F—TILECHIEUIZET 74A)L) @ 357136 BFN'S 357151 FEE
THIJOvoE, 357152 NS 357167 BEEXETHOIOVINMITUTRIBENTWNWBD S ENDNDET,
state Bl TZNTNOUBERFENRESNE T, CDE 1 —H73(3F io_method H' worker X2 io_uring DIHETE
17T sync DIFE(CEHNESNET .. 2L, ZDHBEICE 1 DD/ O RNMSD SQL EIT(CHIG
BRI RIEIDREIFICIRADET, sync E—RDEETE., EXRI7AILiiHAHFEHEDSENEHEE
TMEWVWEEIC, SEDT7AILDECZFHRATVNDDNZER T DIeHCCDE1—=FHATEEI,

4.1.2. Btree 1>>FTVIRXDAFYVIIF+v>

NILF DS LD Btree 1 7w RX% Index Scan 3 DIHBEICAFY TRF v > EMIEINDRFv >k
(CHBUEUZ. RFYTRF v > LG A>TV IRNSHDEHEDMEER DI &= (C. SEBEIDIRN Sin
FCDY-—IR-—ZZRZDTERL ABLRENZRELV RO ETEAZHRSIARCTI A>TV
ADFERIEEDEDOREEN R T, KENA 2TV ORXD 2 BBUEDI(CHDIHEIC, FTHEHTI,

UIFDLSIC. PostgreSQL17.5 ELEE U TEIE&REEZITLVE LTz,

(o TNTF—E &R - 1d0 FIDFEIX 5 FEEE. id1 FI& id2 FIDMEK 1000 FEH)
dbl=# CREATE TABLE t412 (id0 text, idl int, id2 int, v text,
PRIMARY KEY (id0, idl, id2));
dbl=# INSERT INTO t412 SELECT
substr (md5((g%5) : :text), 1, 10), g / 1000, g % 1000, g::text
FROM generate series(0, 1000 * 1000 - 1) g;

12
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dbl=# VACUUM ANALYZE t412;

(PostgresSQL 17.5 DIFER)
dbl=# SET enable segscan TO off; -- 17.5 TIX#¥ Seq Scan 245718
dbl=# explain (analyze, buffers) SELECT * FROM t412

WHERE idl IN (100, 500, 800) AND id2 BETWEEN 100 AND 105;

QUERY PLAN

Index Scan using t4l2 pkey on t4l2
(cost=0.42..32418.92 rows=19 width=25)
(actual time=3.890..102.620 rows=18 loops=1)
Index Cond: ((idl = ANY ('{100,500,800}'::integer[])) AND (id2 >= 100)
AND (id2 <= 105))
Buffers: shared hit=4944
Planning Time: 0.142 ms
Execution Time: 102.649 ms

(5 rows)

(PostgreSQL 18betal MDIFH)
dbl=# explain (analyze, buffers) SELECT * FROM t412
WHERE idl IN (100, 500, 800) AND id2 BETWEEN 100 AND 105;

QUERY PLAN

Index Scan using t4l2 pkey on t4l2
(cost=0.42..150.48 rows=18 width=25)
(actual time=0.062..0.232 rows=18.00 loops=1)
Index Cond: ((idl = ANY ('{100,500,800}'::integer[])) AND (id2 >= 100)
AND (id2 <= 105))

Index Searches: 21 < 21 VTV I ARRT v URRLE
Buffers: shared hit=78 — BBRNY T 7EMN 4944 H 5 KBLFD
Planning Time: 0.161 ms
Execution Time: 0.261 ms — RITEMIA 102ms H 5 DO KB 5EHE
(6 rows)

3DDINZEEDEF—>FTVIREFDT—IILT., 2BB L IBFBDITRHZIEEL TREZT

Copyright © 2025 SRA 0SS K.K. All rights reserved.
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RO TVWET, CDEE 1 BBEDINEIXFINETHA INKENEDDMEDIERE(E 5 DIZIFTT . CDOLDIC
9B &L PostgreSQL 18 TRF W T AF v 2 AMTRON., BRICETTETE U, Lt HflEm/(—=3
> EBMEMEDIRLT/\w J7 v I DIREETDFEER T I A Execution Time 2' 102ms H'5 0.26ms &
HREWCIEHESNTLET,

[Index Searches: (¥EFUE) | (Z1>F v IRXDERALIEERE T DEDT. AFVIAFv>DHE. &
NELIRDFET, COEBIBEDEIEIZIT, A >F W I RFERINDRZ IRIBTE/INF - (CDWNWT, A>TV I RE
FHOINDRGCEDIA 2TV IREERRRZITIA DI EZBRULTVET,

ZF Y T ZFv A RVOLIEID PostgreSQL TH. U TFDKS(CERBITDF 11— (FAJHETT .

(PostgreSQL 17.5 THDRITHE)
dbl=# explain (analyze, buffers)
SELECT * FROM t412 WHERE id0 = 'a87ff679%9a2' AND idl IN (100, 500, 800)

AND id2 BETWEEN 100 AND 105

UNION ALL

(PEE - 2TD idoFDMEIZTDOWVTHIEET S (Hoh LHEADH > TLSFIHR) )
UNION ALL
SELECT * FROM t412 WHERE id0 = 'eccbc87e4b' AND idl IN (100, 500, 800)

AND id2 BETWEEN 100 AND 105;
QUERY PLAN
Append
(cost=0.42..145.49 rows=20 width=25)
(actual time=0.032..0.129 rows=18 loops=1)
Buffers: shared hit=60
-> 1Index Scan using t412 pkey on t41l2
(cost=0.42..29.08 rows=4 width=25)
(actual time=0.031..0.047 rows=3 loops=1)
Index Cond: ((i1d0 = 'a87ff679%9a2'::text) AND (idl = ANY
('{100,500,800}"'::integer[])) AND (id2 >= 100) AND (id2 <= 105))
Buffers: shared hit=12
()
-> 1Index Scan using t412 pkey on t41l2 t412 4
(cost=0.42..29.08 rows=4 width=25)
(actual time=0.008..0.018 rows=3 loops=1)
Index Cond: ((i1d0 = 'eccbc87e4d4b'::text) AND (idl = ANY
('{100,500,800}"'::integer[])) AND (id2 >= 100) AND (id2 <= 105))

14
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Buffers: shared hit=12
Planning Time: 0.309 ms

Execution Time: 0.163 ms

(19 rows)

AFYTRFv2(F. CNEBZSEZBETITIR DO TKNDMWEELEXFT,

4.1.3. 5> tE

PostgreSQL 18 TET S > FHICZHDBBEN N> TWLE T, RETTEERBEDZEED LIFET,
R, KETTHWD EIFTWREDLUIMNIE., VALUE A% EHIEE (CERT 3RE{b°. 28D/ (—F~
2A>HHdEETDT 1 > RUENOREULRE. W DHDT S FWEMTRONTVET,

@ BE#EASDBRE
BUFDOXSIC. BARBEDHCHEEE TS T OB THRETEDILSCRDELUE,

(TR FRAT—TIVER)
dbl=# CREATE TABLE t413a (x int PRIMARY KEY) ;
dbl=# INSERT INTO t413a SELECT generate series (1, 1000) g;

dbl=# VACUUM ANALYZE t413a;

(17.5 DOEHE)
dbl=# explain SELECT * FROM t413a m, t4l3a n WHERE m.xX = n.x;
QUERY PLAN

Hash Join (cost=27.50..45.14 rows=1000 width=8)

Hash Cond: (m.x = n.x)

-> Seq Scan on t4l3a m (cost=0.00..15.00 rows=1000 width=4)

-> Hash (cost=15.00..15.00 rows=1000 width=4)

-> Seq Scan on t4l13a n (cost=0.00..15.00 rows=1000 width=4)

(5 rows)

(18beta2 NENME - BEDHESDIEH, WHERE x IN (..) THRELULEMNKRESID)
dbl=# explain SELECT * FROM t413a m, t4l3a n WHERE m.xX = n.x;

QUERY PLAN

15
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(1 row)

(1 row)

Seqg Scan on t4l3a n

Seqg Scan on t4l3a s

dbl=# explain SELECT * FROM t413a WHERE x IN

QUERY PLAN

(cost=0.00..15.00 rows=1000 width=8)

(cost=0.00..15.00 rows=1000 width=4)

(SELECT s.x FROM t4l3a s);

® OR ZE7/-E&#
PUTFDLSIC. BUFITH T D OREHFMNMHEWVNTNDIBEIC, [x=ANY ((E2F))] EWDRMGICEFIRX
TEBRESICRDFELUE.

->

(13 rows)

Bitmap Heap Scan on t4l3a

-> BitmapOr

(17.5 DEE)
dbl=# explain SELECT * FROM t413a

WHERE x = 1 OR x = 2 OR

Recheck Cond: ((x = 1) OR (x

Bitmap Index Scan on
Index Cond: (x =
Bitmap Index Scan on
Index Cond: (x =
Bitmap Index Scan on
Index Cond: (x =
Bitmap Index Scan on
Index Cond: (x =
Bitmap Index Scan on

Index Cond: (x =

x = 3 OR x

= 5 OR

QUERY PLAN

= 2) OR (x

t413a pkey
1)
t4l3a pkey
2)
t4l3a pkey
3)
t413a pkey
5)
t41l3a pkey
8)

3) OR

(cost=21.42..21.42 rows=5 width=0)

(cost=0.

(cost=0.

(cost=0.

(cost=0.

(cost=0.

(x

00..

00..

00..

00..

00..

= 5) OR

(cost=21.42..26.80 rows=5 width=4)

rows=1

rows=1

rows=1

rows=1

rows=1

width=0)

width=0)

width=0)

width=0)

width=0)
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(18beta2 DEIE)
dbl=# explain SELECT * FROM t413a
WHERE x = 1 OR x = 2 OR x = 3 OR x = 5 OR x = §;
QUERY PLAN
Index Only Scan using t4l3a pkey on t4l3a (cost=0.28..8.63 rows=5 width=4)

Index Cond: (x = ANY ('{1,2,3,5,8}'::integer([]))

(2 rows)

R & (C Bitmap Index Scan ZITDERDET TS EHEART. 1EOD Index Scan FJz( Index Only
Scan THFEFESNDD T, KiEQMEER ENEAFTEET,

@ EXCEPT. INTERSECT Q%
EEE%1TD EXCEPT. INTERSECT OEITI S A/ENEENFE U, UTF(ICHZERUETD,

(TR NAT—T I EEMER)
dbl=# CREATE TABLE t413b (x int PRIMARY KEY) ;
dbl=# INSERT INTO t413b SELECT generate series (101, 900) g;

dbl=# VACUUM ANALYZE t413b;

(17.5 OBME)
dbl=# explain (SELECT x FROM t413a ORDER BY x)
EXCEPT (SELECT x FROM t413b ORDER BY x);
QUERY PLAN
HashSetOp Except (cost=0.28..99.05 rows=1000 width=8)
-> Append (cost=0.28..94.55 rows=1800 width=8)
-> Subquery Scan on "*SELECT* 1" (cost=0.28..45.27 rows=1000 width=8)
-> 1Index Only Scan using t4l3a pkey on t4l3a
(cost=0.28..35.27 rows=1000 width=4)
-> Subquery Scan on "*SELECT* 2" (cost=0.28..40.27 rows=800 width=8)
-> Index Only Scan using t413b pkey on t413b
(cost=0.28..32.27 rows=800 width=4)

(6 rows)

17
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(18beta2 DEIE)
dbl=# explain (SELECT x FROM t413a ORDER BY x)
EXCEPT (SELECT x FROM t413b ORDER BY x);
QUERY PLAN
SetOp Except (cost=0.55..74.55 rows=1000 width=4)
-> 1Index Only Scan using t4l3a pkey on t4l3a
(cost=0.28..35.27 rows=1000 width=4)
-> 1Index Only Scan using t413b pkey on t413b
(cost=0.28..32.27 rows=800 width=4)

(3 rows)

AEITIE. 1BIZIFD2 DDFT—TI)L%"Y — MU T EXCEPT £A8UIEEITIRDTLET ., T—T)Lt413a
DITDDE. T—TILt413b (CEHDITZRVHEREL N T D EVDSBVEDETY,

IN\—==3> 17 DE{TTS> T Subquery Scan TS ERMEFEO> TOEIN, N—-=3> 18 TIFAE
BENTWET, CNICKDTIIEF1—YERBMTT —F25| TEITWIENENEINET.

52, NN=23 217 DRITT S > T HashSetOp WEIRENTVWBEZBH, /(-3 18 Tl
SetOp &72D TULVE T, HashSetOp (IAEY LIC/\WS a5 —iE&ExE> CTUUBTZARTIN, N
TR TS BRNSESNTLK BT —INM TV IRBICRAF 7> ENBTETY - MNECTHDCERTE
MUTWERA. SetOp (FTFAITSERNY — MNEHTHDZ ENFIHROESWIESRTIDT. AT —
ATIECTBESEBRITDIAMNB(CHIRD TWLET,/\—=3> 18 Tl SetOp H* HashSetOp H a &) (#1147
FgRAILISICRDFELE.

4.1.4. GIN-A > w2 XDABNER

PostgreSQL 18 M5, GIN1 27w I RXZEI\SLUINER TEDLD(CIRANDFE U, PostgreSQL 17.xET
(& Btree & BRIN D1 > 57w I ZADHN IS LIAERRICI TS L TWLE LTz,

UTF o@D R Z1TIAWE UTZ,  [tmpl BUTF(C PostgreSQL 18betal MY — X J1— KA postgres
AP (7O ROIEIMEREE CRESN TV EDELET,

(Y TLTF—T I - T—2 OERL)
dbl=# CREATE TABLE t414 (id serial PRIMARY KEY, file text, body text);
dbl=# INSERT INTO t414 (file, body)

SELECT 1s file, regexp split to table(pg read file(

'/tmp/postgresgl-18betal/doc/src/sgml/' || 1ls), '<para>') body

18
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FROM pg 1ls dir('/tmp/postgresql-18betal/doc/src/sgml') 1s
WHERE 1s ~ '\.sgml$' ORDER BY 1s;

INSERT 0 18583

dbl=# INSERT INTO t414 (file, body)
SELECT 1ls file, regexp split to table(pg read file(
'/tmp/postgresqgl-18betal/doc/src/sgml/ref/"' || 1ls), '<para>') body
FROM pg 1ls dir('/tmp/postgresgl-18betal/doc/src/sgml/ref') 1s
WHERE 1ls ~ '\.sgml$' ORDER BY ls;

INSERT 0 6165

dbl=# VACUUM ANALYZE t414;

VACUUM

FTFEARNEXIRZRD GIN 1 > F v IR ZVEDT=8. PostgreSQL RF1 A> D SGML 7 7 1 ILORB %=
NS5 T (<para>F0) CE1TEUT. T—=TILITHEMUE UTz, CDE. 1> 7 W I AVERRDFRER %7
I D EE(CT/I\Y T 7 (L&D TLDIRRETHIZ D728, VACUUM ANALYZE EEITUTHEFET,

BNTGINTA 2TV IRZEDFET . I\SLILUERRNEBIVWTL S 2R T 7z, DEBUGT LNLD
Ay =N ENBESCLTVET,

ATy RER)

dbl=# SET client min messages TO debugl;

dbl=# \timing on

dbl=# CREATE INDEX ON t414 USING gin (to_tsvector('english', body));
DEBUG: Dbuilding index "t41l4 to tsvector idx" on table "t414" with request
for 1 parallel workers - D—hMN 12ombH Y., 2 #HTERERITEHATINS
CREATE INDEX

Time: 514.446 ms

(RS LLERNZLTAL VT v o R4ERLD)

dbl=# SET max parallel maintenance workers TO 0; — COERFET/\S LILEMIEL
dbl=# DROP INDEX t414 to tsvector idx;

dbl=# CREATE INDEX ON t414 USING gin (to_ tsvector('english', body));
DEBUG: Dbuilding index "t41l4 to tsvector idx" on table "t414" serially
CREATE INDEX

Time: 1079.166 ms (00:01.079)

19
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IS LIVERRIFETIVERL (serially) EEEART, HIFDDORE T > 5w IRERN T T LE LU, GIN A >
TV O RXERICEBMNN D EDZENA ST YIXTIDT, GIN A>Ty IRDUWFTIVERLITIEE A
Uy hORESUVEEEEIMEEXFE T

128, AEIT—XDEECTEHDFEBAN, KA 2TV IRDERBIERUTHEFET.

dbl=# SELECT id, file FROM t414 WHERE to_ tsvector ('english', body)

@@ to_tsquery('english', 'parallel & index & create');

id | file

2239 | config.sgml

8670 | indexam.sgml

8785 | indices.sgml
15262 | release-18.sgml

20152 | create_ index.sgml

(&)

4.1.5. KEDOFT—T)LF7OREOOY JNIBONE

PostgreSQL18 T(IZ# DT —TILICT IR T BBULEHDE DO Y IR (C DV THEERENTRNN
TWFET,

PostgreSQL Tld7—JILEZ SR I B Z 1T THREIFLACCESS SHARE —)LOY IR RELET,
CDELSRELOw 2 (ACCESS SHARE. ROW SHARE. ROW EXCLUSIVE O&E— R) ZESH(CEZEC
TOHEAFNINETERREINTVELLEN. 1 DDy 3V (CDOZFEENIC 16 BDER (—T)LA°
A>TV IR) UMRRFEFATUR. TDI2e. ZEDT—TILICT ORI IRENEDEE. Oy o0E
MaEBCR>TVWE L, BENCERE/ I -T2 3>T—TIADBNEDENIZEUET.

PostgreSQL 18 W5, ZDLREMNEEN/REDTIFR<IRD. 3&E max_locks_per_transaction T5X
SNdLDCRDFLZ. UTOFIETHRZHRLF LI,

(pgbench TR —)L 100, /3A—T 432100 DTR FAT—TILEERL)
$ pgbench -i --partitions=100 --scale=100 --partition-method=hash dbl
(HH &)

(fERiEht=/3’—F 1 > 3> T—T )l pgbench_accounts DERZEETH]Z)
$ psgl dbl <<EOS

ALTER TABLE pgbench accounts ADD aid2 int;

20
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UPDATE pgbench accounts SET aid2 = aid;
ALTER TABLE pgbench accounts RENAME aid TO aidl;
ALTER TABLE pgbench accounts RENAME aid2 TO aid;
CREATE INDEX ON pgbench accounts (aid);
VACUUM FULL pgbench accounts;
EOS - COBEERRICEY. aidFIMNFENA—TFT o arF—I2hHY,
[WHERE aid = 1] EVWoREFHTEN—T 1+ a3 VERARDIEEICLS

(BB S5 1) # ? pgbench TiEEEEHA)

$ pgbench --select-only -c 32 -T 60 dbl
pgbench (18betal)

starting vacuum...end.

transaction type: <builtin: select only>

(i e Rg)
latency average = 18.347 ms
initial connection time = 48.586 ms

tps = 1744.142981 (without initial connection time)

C D pgbench %z PostgreSQL 18 T max_locks_per_transaction Z5 J 4 )L ~®D 64 MiHE. 256 (CIEYOL
12354, PostgreSQL 17.5 DIFE. TEITUEERNMUTTY . FEREERERELVUTIINMULTVET,

pgbench -S with 100 partitions / DDL modified

2500
2000

1500 W 18betal mipt256

B 18betal mipt64
17.5

1000
500
0
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HBBR. 17.5 KD E 18betal NN . 18betal MHTH max_locks_per_transaction ;X EEZ 256 (C1E
PURBENED. CVWSEENMER TEELUR,

4.1.6. fHIAHRENEF pg_unicode_fast

Tz IMB A HD UTF8 BRDIBAINER pg_unicode_fast (047 —JL4%& PG_UNICODE_FAST) hhBhlan
Fllz, INE. V—MNECDOWTIFEMRO— RRA> METEELEIN, AXFNXFCDWLTE
ASCII EEEIDRFUNGRH#H U TEMELE T . AXF/NXFDM Lz 528 L TULD Z E(E, lower BEY. upper
BE%L. initcap BER. HLU. XFF/\F -2V FOREBNEBEFOMECRIRENET .

BUF o@D aErERE UE LT,

(PG_UNICODE_FAST A7 —/LDT—H R—X%&EH)
$ createdb -T template0 --builtin-locale=PG UNICODE FAST \

--locale-provider=builtin --encoding UTF8 fastunicode

(EBRICund A —L® icu BEIEFDT—52 R—X 4 4ERL)
$ createdb -T template0 --icu-locale=und --locale-provider=icu \

--encoding UTF8 icuunicode

$ psgl -d icuunicode \

-c "SELECT * FROM (VALUES ('7'), ('é'), ("HM')) v(a) ORDER BY a;"
a
7
H
I <« icu M unicode BEIEF (und A4 —)L) 1 oFEEIRICHIE
(3 rows)

$ psgl -d fastunicode \

-c "SELECT * FROM (VALUES ('7'), ('&'), ('A')) v(a) ORDER BY a;"
a
H
&
7 < PG_UNICODE FAST TlXY— k&Ea— FHRA > MEIZAES

22
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(3 rows)

$ psqgl -d fastunicode -c "SELECT lower ('S');" <« ASCIIYDRXFINIFZEBHE

lower

$ psqgl -d dbl -c "SELECT lower ('3');" <« dbl [ cCREIEFLOTERSIALEL

lower

%L\ T, PG_UNICODE_FAST ZES & TEDLK BVA—/){—AW RERSEINZE. LTFTOXISIC X
FHF—ABDERIF DT —J )LD REINDEX FhiEifE chEsR LE LT,

$ psgl -d fastunicode
fastunicode=# CREATE TABLE t416 (code text PRIMARY KEY, name text UNIQUE) ;
fastunicode=# INSERT INTO t416 SELECT md5(g::text),

'name' || g FROM generate series(l, 100000) g;
fastunicode=# \timing on
fastunicode=# REINDEX TABLE t416;
REINDEX

Time: 126.891 ms

FBRIETFELEISITDLICRADFTLUR, RERSFEREZ LTFISEELTHET.
PG_UNICODE_FAST (& C O7 —/)LEZED SRRV PIEEB TEA TS Z ENDMDE LT,

23

Copyright © 2025 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 18 #REFL7R— b+

FEEIERFIC & 5 RENDEX PRERFR (ms)
250
200
150
100
50
0
C (libc) UNICODE (icu) PG_UNICODE_FAST

4.2, ASv—)\—>3>rPv7

PostgreSQL18 Tl&. PostgreSQL DA v —/\—=3> 7 v I &ITS Y R pg_upgrade (CLYK DA
HEREBNN' S D FE T,
RB. FTYIHLDNENRA DRI A EENRA > RF > ADM T pg_upgrade ZERALTDT v T
L—RZEITDSZEFTEEH AL PostgreSQL18 TIEFEF TV I LNT ITAIL ETERIITRDTLBDT. iF
B UT pg_upgrade ZHHEN TN,

4.2.1. TS2FHEHRIROBIT

pg_upgrade TAZ v —/\—=3> TPV I3 BRICT SO FHetBRERITTETRILDCRDELE. &
NICKD. PYTITL—RES ICHERNROITUTSOAFERIRECRD., ERMENAELEUET.
BIETE T, #HEHERIIBITINT pg_upgrade #I(C ANALYZE 31T U THETIBIREER T DHEN DD
FUJz, MEHEHRERITURWNEEE. -no-statistics AT a3 >ZIBELE T,

7=7ZU. CREATE STATISTICS TERR SN /ZHEsRAEEHIBEIROILIRAEEE (C K > TBIMES NI HEIRIR S,
—EBOFETEREABITINRVNEENBDET,

BITSNRh o IEfistiBERE £k T B/28(C. vacuumdb DFTLULVA TS 3> --missing-stats-only A~
23> ERERAULT. TS HREHERNRWVWT —JILICH U TRINRDOT S > HfistiERz RER (C 4R U T
<FEEW. TDOATS 3> (&, —analyze-only E/z(d --analyze-in-stages EHAENE TDIMERTETET,

BUF. #atiEmNBITESND T & CREATE STATISTICS TYER U TR HIBRABITSNRW S & &

24
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REEUTERITHITY

(P17 TH Y TNT—TI, T—H4ER )
dbl=# CREATE TABLE t statsl (a int, b int);

dbl=# CREATE INDEX ON t statsl(b);

(F—4I1Z 10054, b = 1 (10004 )
dbl=# INSERT INTO t_statsl
SELECT i, CASE WHEN i % 1000 = 0 THEN 1 ELSE 0 END

FROM generate series(l, 1000000) i;

(ANALYZE HflZ Bitmap Heap Scan ABEiREh D)
dbl=# EXPLAIN SELECT * FROM t statsl WHERE b = 1;
QUERY PLAN
Bitmap Heap Scan on t statsl (cost=55.17..4753.05 rows=5000 width=8)
Recheck Cond: (b = 1)
-> Bitmap Index Scan on t statsl b idx (cost=0.00..53.92 rows=5000 width=0)
Index Cond: (b = 1)

(4 rows)

dbl=# ANALYZE t_ statsl;

(ANALYZE #I% Index Scan ABiR&h )
dbl=# EXPLAIN SELECT * FROM t statsl WHERE b = 1;
QUERY PLAN
Index Scan using t statsl b idx on t statsl (cost=0.42..30.38 rows=700 width=8)
Index Cond: (b = 1)

(2 rows)

(CREATE STATISTICS CHARMICHATEHRE/ERT B)
dbl=# CREATE TABLE t stats2 (c int, d int);
dbl=# INSERT INTO t stats2 SELECT i / 100, i / 500

FROM generate series(1,1000000) i;

25
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(F5 201 E2 DO WHERE R ZMIUB LD EAL L, REREVDSLITHREL D)
dbl=# EXPLAIN ANALYZE SELECT * FROM t stats2 WHERE (c = 1) AND (d = 0);
QUERY PLAN
Gather (cost=1000.00..11677.81 rows=25 width=8)
(actual time=1.096..30.656 rows=100 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Parallel Seq Scan on t stats2 (cost=0.00..10675.31 rows=10 width=8)
(actual time=7.515..16.107 rows=33 loops=3)
Filter: ((c = 1) AND (d = 0))
Rows Removed by Filter: 333300
Planning Time: 0.147 ms
Execution Time: 30.824 ms

(8 rows)

(BABAREHMH ZER L. 75T N WHERE FENTRTHI L BT HL 5127 5)
dbl=# CREATE STATISTICS sl (dependencies) ON c, d FROM t stats2;

dbl=# ANALYZE t stats2;

(FTHOREL UM rows=100 2% 5)
dbl=# EXPLAIN ANALYZE SELECT * FROM t stats2 WHERE (c = 1) AND (d = 0);
QUERY PLAN
Gather (cost=1000.00..11685.00 rows=100 width=8)
(actual time=0.275..59.176 rows=100 loops=1)
Workers Planned: 2
Workers Launched: 2
-> Parallel Seq Scan on t stats2 (cost=0.00..10675.00 rows=42 width=8)
(actual time=28.964..46.456 rows=33 loops=3)
Filter: ((c = 1) AND (d = 0))
Rows Removed by Filter: 333300
Planning Time: 0.249 ms
Execution Time: 59.203 ms

(8 rows)

26
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(PG18 M) pg upgrade #FEAL7YTIL—FT %)
$ /usr/local/pgsqgl/18/bin/pg upgrade \

-d /var/lib/pgsgl/17/data \

-D /var/lib/pgsgl/18/data \

-b /usr/pgsgl-17/bin \

-B /usr/local/pgsgl/18/bin

(PG18 M dbl [Z#EHET )
$ /usr/local/pgsql/18/bin/pg ctl start -D /var/lib/pgsqgl/18/data
$ /usr/local/pgsqgl/18/bin/psgl -p 5433 dbl
psgl (1l8betal)
dbl=# \d
List of relations

Schema | Name | Type | Owner

public | t statsl | table | postgres
public | t stats2 | table | postgres

(2 rows)

(FEEHERABITSN, ANALYZE LA TH Index Scan NBIREI B)
dbl=# EXPLAIN SELECT * FROM t_statsl WHERE b = 1;
QUERY PLAN
Index Scan using t statsl b idx on t statsl (cost=0.42..30.38 rows=700 width=8)
Index Cond: (b = 1)

(2 rows)

(CREATE STATISTICS TERL L-#EHERIEIBITIAGN . RETEAREL Y /NS
dbl=# EXPLAIN ANALYZE SELECT * FROM t_statsZ WHERE (c = 1) AND (d = 0);
QUERY PLAN
Gather (cost=1000.00..11677.81 rows=25 width=8)
(actual time=5.327..101.616 rows=100.00 loops=1)

Workers Planned: 2

27
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Workers Launched: 2
Buffers: shared read=4425
-> Parallel Seq Scan on t stats2 (cost=0.00..10675.31 rows=10 width=8)
(actual time=61.949..93.950 rows=33.33 loops=3)
Filter: ((c = 1) AND (d = 0))
Rows Removed by Filter: 333300
Buffers: shared read=4425
Planning:
Buffers: shared hit=9 read=4 dirtied=1
Planning Time: 0.295 ms

Execution Time: 101.636 ms

(12 rows)

BITF. EERTBITEINIH Dz CREATE STATISTICS TYERL LU f2fist1E#R % vacuumdb OFT L WLVA
= 3> --missing-stats-only &= U TEKLE T,

$ /usr/local/pgsqgl/18/bin/vacuumdb --all \
--analyze-in-stages --missing-stats-only -p 5433

$ /usr/local/pgsgl/18/bin/psgl -p 5433 dbl

(At ER Sh, ITHRORES YD rows=100I1243)
dbl=# EXPLAIN ANALYZE SELECT * FROM t_stats2 WHERE (c = 1) AND (d = 0);
QUERY PLAN
Gather (cost=1000.00..11685.00 rows=100 width=8)
(actual time=1.975..41.391 rows=100.00 loops=1)
Workers Planned: 2
Workers Launched: 2
Buffers: shared hit=1102 read=3323
-> Parallel Seq Scan on t_ stats2 (cost=0.00..10675.00 rows=42 width=8)
(actual time=20.966..34.062 rows=33.33 loops=3)
Filter: ((c = 1) AND (d = 0))
Rows Removed by Filter: 333300
Buffers: shared hit=1102 read=3323
Planning:

Buffers: shared hit=40
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Planning Time: 0.631 ms

Execution Time: 41.461 ms

(12 rows)

BUF. #etERZBIT UIRVMEE, —-no-statistics AT 3 > Z18E UILIHEEDETHI T,

(PG18 VY SR A % WAL L. BE --no-statistics #38E L T pg_upgrade ZXE1T)
$ /usr/local/pgsql/18/bin/pg _upgrade \

-d /var/lib/pgsgl/17/data \

-D /var/lib/pgsqgl/18/data \

-b /usr/pgsql-17/bin \

-B /usr/local/pgsgl/18/bin \

--no-statistics

(PG18 M dbl [ZHE#E)
$ /usr/local/pgsql/18/bin/pg ctl start -D /var/lib/pgsqgl/18/data
$ /usr/local/pgsgl/18/bin/psgl -p 5433 dbl

(FEHERABIT SN LV\=, Bitmap Heap Scan NBEIRENh B)
dbl=# EXPLAIN SELECT * FROM t statsl WHERE b = 1;
QUERY PLAN

Bitmap Heap Scan on t statsl (cost=55.17..4753.05 rows=5000 width=8)

Recheck Cond: (b = 1)

-> Bitmap Index Scan on t statsl b idx (cost=0.00..53.92 rows=5000
width=0)

Index Cond: (b = 1)

(4 rows)

4.2.2. FTvIUNEBOUAIUEAT S 3> DENN

pg_upgrade DILBDH(C(E, ISRAIRDIANTDT —IN—=X(IER L. T —FIN—IATELIT
UEERITIDEWDIRDBULDF TV IUWIBNSEEFELE T CNSOYRFIERETEND 2D 7—F
NR—=ADENLMEE TN S DU (CRFEIANA MDD E T,

SEIDYUYU—XT(d --jobs AT 3> THHEITHZIEE T D ET. BEOT—IN—RZFERF AL
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HBTEBLDICRDFELURE. EECPBRZELUTIE. Y320 CPU I7HZFESOMNMELTNET,
PostgreSQL 17.x [CE-jobs AT 3> (EHDFEIN. T7AILOIE—PU> T, —EBDAF—I DS >
T/ )RR ETHERSNTONELEN, T —IR—-ATE(CETIBRIRATTIHEODNTLEE
ATUT,
BUF. —jobs (C 4 ZIBTE UTZIBE &\ —jobs ZEA UIRWBE DML ZH CRWE U REE Tl T —
AINR—Z 1008, T—TILAR—Z 100 {ETF7E9 B PostgreSQL 17.5 DTSRI %=VERK L. pg_upgrade Z{#
FHU T PostgreSQL 18 (C J\—=3 > 7w I &ITLET,

(T—ITNWRR=R T4 LY FIERRO YT )

$ cat > /var/lib/pgsql/create ts dir.sh <<'EOS'
#!/bin/bash
TBLSPC_BASE=/var/lib/pgsql/pg tblspc

mkdir -p $TBLSPC BASE

for i in $(seq 1 100); do
mkdir -p $TBLSPC BASE/ts$i
chmod 700 $TBLSPC BASE/tsS$i
done

EOS

$ chmod +x create ts dir.sh.sh

$ ./create ts dir.sh.sh

(T—TNAR=R, T—ER—REERIVTH)

$ cat > /var/lib/pgsql/create db ts.sh <<'EOS'
#!/bin/bash

PORT=5433

PG BIN=/usr/pgsql-17/bin
TBLSPC_BASE=/var/lib/pgsql/pg_ tblspc

for i in $(seq 1 100); do
$PG BIN/psgl -p $PORT -d postgres -c \
"CREATE TABLESPACE ts$i LOCATION '$TBLSPC BASE/ts$i';"

done

for i in $(seq 1 100); do
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$SPG BIN/createdb -p $PORT --tablespace=ts$i dbs$i

done

EOS

$ chmod +x create db ts.sh

$ ./create db ts.sh

(PG17 M dbl [ZHE#HK)
$ /usr/pgsql-17/bin/psqgl -dbl -p 5433

(F—E R—Z¥. T—TILAR—IEFHR)
dbl=# SELECT COUNT(*) FROM pg tablespace;

count

102

(1 row)

dbl=# SELECT COUNT(*) FROM pg database;

count

103

(1 row)

(pg_upgrade --jobs DLERMEZIMBTHIRI)TH)

$ cat > /var/lib/pgsql/PGl8 parallel.sh <<'EOS'

#!/bin/bash

START=S (date +%s)

/usr/local/pgsql/18/bin/pg upgrade \
-d /var/lib/pgsqgl/17/data \
-D /var/lib/pgsgl/18/data \
-b /usr/pgsgl-17/bin \
-B /usr/local/pgsqgl/18/bin \

--jobs 4
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END=$ (date +%s)
ELAPSED=S$ ( (END - START))

echo "Elapsed time: S${ELAPSED} seconds (S$((ELAPSED/60))m $((ELAPSED%60))s)"
EOS

$ chmod +x PG1l8 parallel.sh

(PG17EILL. pg upgrade -jobs 8 X9 1) 7 FEfT)

$ /usr/pgsql-17/bin/pg ctl stop -D /var/lib/pgsgl/17/data
$ ./PGl8 parallel.sh

Elapsed time: 133 seconds (2m 13s)

B EDFINET—jobs AT 3 > & ERURMEETE pg_upgrade ZEITUE UTz, BUF . Ef78FREI(s)DEE
BISTTY, BEBECELDFEITN, —jobs AT 3 > MFFTEANRIETUTVWDRZENINDET,

—-jobs FF a3 > HEIZK S pg_upgrade EITHFR (s)
300
204
200
133
100
0
--jobs 4 —-jobs 7 L

4.2.3. --swap AT 3> 0B

pg_upgrade (CHZ(C —swap AT a>MNEAETNE L. BOSRIDT—F5T«4 LI NIUEHTIS
AL CBEL. HPOT T 7AILEFUWISRAIBICERSNET 7AILICES BRI ZHHEAHFTI . T L
I RURERZEANBZDDT. KECDB AT ST b¥HBIRE TIIRERD--copy ¥2--link. --clone A~
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LMER N DTz, --sync-

method=syncfs MER SN TWBHEE T 71ILEBAT Y IR RBZA8EMNH D E T . swap E— R T
(& —sync-method=fsync (- I A JL N) AT D ENHEREINE T ZNIE --sync-method=fsync & FB
& T, pg_upgrade (S initdb 1< > R%Z--sync-only &--no-sync-data-files A>3 > % {FF TERITI BZHT

g_o

Fle MCE. COE—-REEAT D EHEVITSAIMIRN (CEE SN TVDEIEMENS DIRO SRS

ANDYIDRUNHE(CIRD(FH. WIS RIEFHULWISAINELC T 7
3. PostgreSQL 10 IBED/\—=3>DOHMNE. EWDTEFERNSHDE

TIVZRT ACEFET DREN
ER

PUFTHRERDE— R copy. link. clone EFTUWVE— R swap DHEEELEE ZH TIRWE LTz, BREETI(E.
PostgreSQL 17.5 h'5 PostgreSQL 18 (C upgrade Z{ER L T/\— 3> 7 v I EITVET,

(PG17 TT—JJL 30000 fl %R, &T—FJL 1000 17)
$ cat > /var/lib/pgsql/create tbl 30000.sh <<'EOS'
#!/bin/bash
for i in $(seqg 1 30000); do
psgl -d dbl -p 5433 -g -c¢ "

INSERT INTO table $i (val)
SELECT g % 100 FROM generate series(1,1000) AS
done

EOS

$ chmod +x create tbl 30000.sh

$ ./create_tbl 30000.sh

(PG17 0 dbl [ZH#EkR)
$ /usr/pgsqgl-17/bin/psgl -dbl -p 5433

(F—=ER=ZAY1 X, T—TIEFHER)
dbl=# SELECT pg size pretty(pg database size('dbl'));

Pg_size pretty

3550 MB

(1 row)

CREATE TABLE table $i (id SERIAL PRIMARY KEY, val INT);

g;"
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dbl=# SELECT COUNT(*) AS total tables

FROM information schema.tables

total tables

30000

(1 row)

(pg_upgrade DUNEEHEMBTEHRXI VT L)
$ cat > /var/lib/pgsqgl/swap 30000.sh <<'EOS'
#!/bin/bash

START=S (date +%s)

/usr/local/pgsql/18/bin/pg upgrade \
-d /var/lib/pgsqgl/17/data \
-D /var/lib/pgsgl/18/data \
-b /usr/pgsql-17/bin \
-B /usr/local/pgsqgl/18/bin \

--swap

END=S (date +%s)
ELAPSED=$ ( (END - START))

EOS
$ chmod +x swap 30000.sh
(PG17EILL. pg upgrade --swap X% ! 7 FEfT)

$ ./swap 30000.sh
Elapsed time: 223 seconds (3m 43s)

WHERE table schema NOT IN ('information schema', 'pg catalog');

echo "Elapsed time: ${ELAPSED} seconds (S$((ELAPSED/60))m $((ELAPSED%60))s)"

$ /usr/pgsql-17/bin/pg ctl stop -D /var/lib/pgsgl/17/data

M EDFNETF—T)L#EL100. 10,000. 30,000 {EDIRIET swap. copy. link. clone E— RZFEHL
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pg_upgrade ZE{TUFE Uz, BUF. ETEMB(s) DRI ST TT,

F7 U A pg_upgrade EITEFRE (s)
swap / copy / link / clone
1200
1069
1000
865
H swa
800 782 p
B copy
m link
600 clone
400
289
207 217
200
7 7 5 7 47
0 ——— .
100 tables 10000 tables 30000 tables

F—=TJILEMN 100 B R TIEEE— REITETRHREIICE IS DEFEAN. T—TILEAMENT B (CDN
T. swap & copy/link/clone E— REIDENEL K KELLRO> TV EMIMNDET,

4.3. SQL B4HE

PostgreSQL 18 Tld. W\ DHFT/Z/RX SQL DFESIHEEEN NI D TLVET,

4.3.1. {RIBERSIDEN

FDfEZE O TYUETRICZDIZ CEHE T DRBEMRFTINEAETNE Uz, THUE. MEROERTI & (TR
D, SERERET 4 AUIREET . WBRES(CRIHMERELR T 34HHHAH T, T+ RTAR—ADHHKINE
FROBRZHIRT D ENTETEITARBERINTEEF2IUTr LOURINGD e, I—F—HEH
U B ZFIRA T &FTEFRE A

{RABAERT) (&, PostgreSQL 18 LABE. ERHIDT T A )L NDEMWEE UTIRASNTWLET,

CREATE TABLE X @ GENERATED ALWAYS (C VIRTUAL Z18TEE 9 2h. F+—DJ— RZz&AKITD & RELE
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BIINERRESNE T . RERDERSIZEVERK T DI(C(E. GENERATED ALWAYS (C STORED ZIEEL T &

(A

id
vl
v2
v3

Indexes:

"t virt pkey"

(RBERSIZETT—TILEER)

dbl=# CREATE TABLE t virt(id int PRIMARY KEY, vl int,
v2 int GENERATED ALWAYS AS
v3 int GENERATED ALWAYS AS
dbl=# \d t virt

T
| Type | Collation

e

PRIMARY KEY,

dbl=# INSERT INTO t virt (id,
dbl=# SELECT * FROM t virt ;
id | vl | v2 | v3
e R e e
1110 | 11 | 9
2 1 20 | 21 | 19
3 ] 30 | 31 | 29
(3 rows)

(vl + 1) VIRTUAL,

(vl - 1) STORED);
able "public.t virt"

| Nullable | Default

o e
| not null |
| |
| |

generated always as (vl + 1)

generated always as (vl - 1) stored

btree (id)

vl) VALUES (1, 10), (2, 20), (3, 30);

A—)\—TJO—REBOEH(CEALTH. £l EFRRDFET, RIEERSI TER SNIEENFIERD
FE&EEX 3154, INSERT X1 UPDATE X C(I&RiIIENY . MRFICTS—MHRELET.

v3 varchar (3)

v4 varchar (3)

(RS, REERSEFCT—ITIVEER)

dbl=# CREATE TABLE t virt of

vl varchar (3), v2 wvarchar(3),

GENERATED ALWAYS AS

GENERATED ALWAYS AS

(id int PRIMARY KEY,

("A' ]

v1l) STORED,

('A! v2) VIRTUAL) ;
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(£RE5IDHE . INSERT LI-BFIZTS5—)
dbl=# INSERT INTO t virt of (id, vl, v2) VALUES (1, 'BBB','CC');

ERROR: wvalue too long for type character varying(3)

(RBERS| DHE. SELECT LI=FFICT5—)

dbl=# INSERT INTO t virt of (id, vl, v2) VALUES (2, 'BB','CCC');
INSERT 0 1

dbl=# SELECT * FROM t virt of;

ERROR: wvalue too long for type character varying(3)

(B ShT=1T (id=2) I (v4) ZHH LETAIET 5—137%4 < Mt wrEe)
dbl=# INSERT INTO t virt of (id, vl, v2) VALUES (3, 'BB','CC');
dbl=# SELECT * FROM t virt of WHERE id = 3;

id | vl | v2 | v3 | v4
e e ST e -

3 ] BB | CC | ABB | ACC

(1 row)
dbl=# SELECT id, vl1, v2, v3 FROM t virt of;

id | vl | v2 | Vv3
i -

2 | BB | CCC | ABB

3 ] BB | CC | ABB

(2 rows)

4.3.2. BFR DML D RETURNING B)/\OLD, NEW DiENN

FI/\—=3>FTD RETURNING A T(d. JTUERTORIEESSDIFRADMEZIRT HME. SQL XDiE
HFCKDRFE>TVEU. HIX(E. INSERT X & UPDATE X TEZNTNUEAL - EF1&DIE. DELETE
X TIFHIBRENTZME. MERGE XDIBEFAEBTEITSNIZIITY (TG Um@tliMEMRENTLE L.

SEIDFH ULMEX T(E, "old" & "new" EWDTAUVZINEAETN. INICEKD RETURNING AIH%rIH
EESDERRITNEIBETCETDILDCKRDELU.

BHRNCE BRI TUTOEMERENTIREE R TLVET,

+  UPDATE X TEHENDHIDIEEIR T (old)

+  ON CONFLICTA%Z&% INSERT X T. ##ARI(DO UPDATE (C &K DEFHENDHI)DEZIR T (old)

- DELETE XDO#EN RULE ([C&D T UPDATE (HIBR TS TSI REH I DE) [CEESINTBE.
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EHRBOEZIR T (new)

Ffe. TAJ7A(E RETURNINGAIRNTWITH ZAWS ZC ETRIBICEE I DL EAEETT,
MERGE X(CDWT(&, /\==3>17.x ERIUEMECIRDET,

@ UPDATE X& INSERT X
UPDATE XX Cl3, FIAIL RE UL (F'new'ZI8E T 3 & BFEOMEERRLUET, "oldZIEET 3 & T
BIDERRLET,

INSERT X TlE. T IAIMEUL [E'newZIBETD & IFARDENMRENE T, "old&EIBET D&
BEDOZE (FIFARNICENFTE LRz NULL ZIR UZEI A, ON CONFLICT DO UPDATE G)Z AU \ZiE
Ald. UPDATE (CKDEHAIDMBEZIRLET,

R ICETHZERUE T,

(TF—TILDER)
dbl=# CREATE TABLE cities (id SERIAL PRIMARY KEY,

city name TEXT UNIQUE, weather TEXT);

(ER @ INSERT D E1THI)
dbl=# INSERT INTO cities (city name, weather) VALUES ('Tokyo', 'sunny')
RETURNING old.*, new.*;

id | city name | weather | id | city name | weather

— old DIEETNILLHHESH B

(UPDATE 4Tl - WITHZRAWTITA V7R ZRMAICEBLTWS)
dbl=# UPDATE cities SET city name = 'Paris' WHERE id = 1
RETURNING WITH (old AS o, new AS n)

o.city name AS old, n.city name AS new;

old | new
_______ o
Tokyo | Paris
(1 row)
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(old TNULL EX5+A%5& % INSERT () E1T4H1)

dbl=# INSERT INTO cities (city name, weather)
(city name) DO UPDATE SET weather = EXCLUDED.weather

VALUES ('Paris', 'snowy')

ON CONFLICT
RETURNING old.*, new.*;

id | city name | weather | id | city name | weather

1 | Paris | sunny |

(1 row)
- BEDELBEENEALUNIQUE FHIHIZR LI=f=-HiThbhd.
4> Y [ZON CONFLICT DO UPDATE IZ& Y weather h 5 LDEMNEF =,

old XEFHFIDIEZ. new IEFHEDEZELTLVS

® DELETE X
DELETE XX Tl F I AL REUL [ "old" ZIEET S & BIRBIOMENRSNET ., "new" FIEET D&

BEOBEFHIBRE (CENFEELRVZS NULL iR UE 9 H'. RULE AS ON DELETE DO INSTEAD
UPDATE M%&4F Tld. UPDATE (CKDEFHEDEZERLET .
T ICETHZRUET,

(&% @ DELETE )= 1741)
dbl=# DELETE FROM cities WHERE city name = 'Paris' RETURNING old.*, new.*;
id | city name | weather | id | city name | weather
—— - Fom——— Rt Fo—
1 | Paris | snowy | |
(1 row)

— {THIRRIIELSFELELV=H, new DIFETNILL RSB

(new T NULL A5+ DEANE S DELETE OATHI - HIBR D 5 & RTH 5 L% T—TIVIZEM)
dbl=# ALTER TABLE cities ADD COLUMN delete flag BOOLEAN DEFAULT FALSE;

ALTER TABLE

(HIBRZTHT. Kb YHIRT 5T £E#H €5 RULE Z:8M)

dbl=# CREATE RULE update instead of delete AS ON DELETE TO cities

DO INSTEAD UPDATE cities SET delete flag = TRUE WHERE id = OLD.id

RETURNING *;
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(RIRFRRDITERA)

dbl=# INSERT INTO cities (city name, weather) VALUES ('London', 'cloudy');

(DELETE 32 %£17)

dbl=# DELETE FROM cities WHERE city name = 'London' RETURNING old.*, new.*;
id | city name | weather | delete flag | id | city name | weather | delete flag

———— Fo— fom - fom R fom
3 | London | cloudy | £ | 3 | London | cloudy | t

(1 row)

DELETE O
— HIRREEE0 L4 Y, delete_flag EFATDMEM old, EFHEDEM new & LTREN D

4.3.3. UUID v7BEEZoenl

PostgreSQL18 Tld. 1L < UUID /\—=3> 7 Z4RK Y DL uuidv7() MBIMENE U,

C U3 RFC 9562 (https://tex2e.github.io/rfc-translater/html/rfc9562.html) (CEDWEHR T, EkEZIE
(CY— NEJRE/R UUID ZIRMHUET . T—INXR—XTFUUID ZEF—RECHAT DT AN D F I,
UUID N—==32 4 DRSS F LR IDHERSND L. V— MOA 2TV IRDT—FBFEN KON,
HEE EDBENREET D ENHDELURE. DR UUID /N\—==3> 7 TlE UNIXDA LRG> T=FBL
TENERENDIZH. COREZLEBTEET,

7z uuidv7() DEBINICHEWN. AT 2Rm0EEEHNDET,

uuid_extract_timestamp() & K& T* uuid_extract_version() . UUID /\—=3> 7ZH/R— 93K
DT FLE,
UUID N\—=>3 > 4 Z BRI (CAERL T D BEE uuidv4() hhEEnZE LTz,

uuidv4() (FREFRD gen_random_uuid() DI U7 XEETH D, uuidv7() L@z DO—BHZHRDIZHD
IBANTY ., PostgreSQL18 Tld. uuidv7() & uuidvd() BT« TBIERERDE T, ZDMD/\—=3>D
UUID ARk B2/, HLSREEBE [uuid-osspl ZBMCIT B ETHIABIETT,

BUF (CERfIZRUET,

(uuidv7 () DEFEEEE)
dbl=# SELECT uuidv7();

uuidv?
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0197afc6-7728-712e-afb2-89602£cd0118

(1 row)

(uuid_extract timestamp() TUUIDMOHHE AL LAZ Y TEHH)
dbl=# SELECT uuid extract timestamp('0197afc6-7728-712e-afb2-89602£fcd0118");

uuid extract timestamp

2025-06-27 14:05:08.904+09

(1 row)

(uuid_extract version() TUUID M/\— 3 U &HHH)
dbl=# SELECT uuid extract version('0197afc6-7728-712e-afb2-89602fcd0118");

uuid extract version

(1 row)

uuidv7() TERMEA1D UUID (FEFRFINEICY — REJEECHD BB UK T,

(Y>> T &% vuid Z4R)

dbl=# SELECT i, uuidv7() FROM generate series(l, 3) i;
i ] uuidv?

____________ o

1 | 0197b01c-0f4e-740a-9a50-83018£f24a35f
2 | 0197p01c-0fd4e-747£f-b47f-ab6b49%al2cct
3 | 0197b01c-0£4e-7491-9409-09cffc0£fb314

(3 rows)

(F—TIVIZERD vuIiD # ToOLIEFTHEA)

dbl=# CREATE TEMP TABLE t_uuidv7(seq int, id uuid);

CREATE TABLE

dbl=# INSERT INTO t_uuidv7 VALUES
(2,'0197b01c-0f4e-747f-bd7f-abbb49a02cct"),
(3,'0197b01c-0£f4e-7491-9409-09cffc0fb314"),
(1,'0197b01c-0f4e-740a-9a50-83018£24a35€") ;

INSERT 0 3
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(vuIDv7? TY— F 3% L ERRAIEICES)
dbl=# SELECT * FROM t uuidv7 ORDER BY id;
seq | id
_____ e
1 | 0197b01c-0f4e-740a-9a50-83018£24a35f
2 | 0197b0lc-0f4e-747f-b47f-abbb49a02cct
3 | 0197b01c-0f4e-7491-9409-09cffc0fb314

(3 rows)

4.3.4. LIKEBDIERERNIBSIEFOYR— b

CNFETHR— hEN TV D IE3ERTERIREBEIER (nondeterministic collation) (Cd5(1+3 LIKE ‘A
DOFFBANEIEEIC/RDE Uz, CORE(FSQLIREICERLIZEDERD TVET,

BBANER (collation) (F. XFHDUUIBWLEE S EZRET DIL—ILTT, RERNXBSIEF
(deterministic collation) T(&. 2 DDXFHD) A RINTE(C—ET DIHE(CDHFXFHZRE U & Hlr L
9. —H. IERERNVRBEINEF (nondeterministic collation) Tl /N RINRR> TV THE. E5EBM - XE
BRI — )R BN REMME(CEDVWTRETERIL—ILTT . EMEHMI DB E LT, BIXIERSIFIN
XF, POt NERs0BEB: A ARENBDET,

PostgreSQL17.x £ Tld. AXF/NFDOXBZEAITDRDOREBEIER (Fl : ICURHD und-u-ks-
level2) ZFRELTH. LIKE VTUZRITIDERTIR— M THBILHIS—ERDOTVELL

PostgreSQL 18 T(&. IERERIIRIBENIER T LIKE AHLFIFERIEE SR D MROBHEN B L UE U,
212U, 23 UTZIERERNRBEIEF (CHENTE AXF/NXFDEVW 7O MeSOHEEZ ER(CHE
HIDINESHE BIRUZBSIEFDTO)\1F —BIZ (S libc 2 ICU F)DERERE THENEDDIIHE
NHDET, FEEHREEE. < FE T provider =icu WD, T IAIMATS I > TORRTHBE(CUBESD
1% (& co 1° ka IR EHEEU S A — D [CMKIF T DEIREMEN H D FT)ICTEBRLSZSL,

(ICUBEIERF LRIV 25 DIERL (KX F/INF % #157)
dbl=# CREATE COLLATION case insensitive
(provider = icu, locale = 'und-u-ks-level2',6 deterministic = false);

CREATE COLLATION

(TR FAT—TVOER)

¥ ICURSIER LN | ElittEZRE T DRORE. level NE <D ERENENB,
https://www.postgresqgl.org/docs/devel/collation.html#ICU-COLLATION-LEVELS
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dbl=# CREATE TABLE test like (val TEXT COLLATE case insensitive);

CREATE TABLE

(TRMAT—S20OEA)

dbl=# INSERT INTO test like (val) VALUES
(tabc'),
('"ABC'),

INSERT O 4

(FRMT—EDR{EESR L THRER)
dbl=# SELECT * FROM test like;

val

(4 rows)

(RXFINLFORNEERT S50 E 5 M DOIREE)
dbl=# SELECT val FROM test like WHERE val LIKE 'abc';

val

abc
ABC
(2 rows) - KXFINLFOELVHIERINA TS

(7Ot FMEBEDERLZRRT 5D DKREE)
dbl=# SELECT val FROM test like WHERE val LIKE 'n';

val

Copyright © 2025 SRA 0SS K.K. All rights reserved.
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dbl=# SELECT val FROM test like WHERE val LIKE 'fi';

val

(1 row) — level2 TlE7V €Y FESZREMEA LGV

(levell [CEEZTIT-EBAIEFZ/ERR)
dbl=# CREATE COLLATION ignore accent
(provider = icu, locale = 'und-u-ks-levell', deterministic = false);

CREATE COLLATION

(721> FEEDERTOEMED L)
dbl=# SELECT 'fi' = 'n' COLLATE "ignore accent";

?column?

(1 row) — levell TIX7V Y FMESOERICEKSTEMELD

(BATRMIC levell DR EIRFZRV. BET7 Y 2 FEEOHETOFMEDRELD
dbl=# SELECT val FROM test like WHERE val LIKE 'n' COLLATE "ignore accent";

val

(2 rows) - 7Y FMEEOERITIEREINS

1385, ILIKE (KX FZ2 R UTZ LIKE) (3. IERTERBRBRENET & DIEAHENDTE TOARNIERIR Tz,
SBIDZEEDIRIN 1L D TVET,

(ILIKE RACDREE - T5—HRET )
dbl=# SELECT val FROM test like WHERE val ILIKE 'resume';

ERROR: nondeterministic collations are not supported for ILIKE
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4.3.5. CASEFOLD RE#iENN

PostgreSQL18 1'5 Unicode DT — X J A4 — L7« > %175 % CASEFOLD() W FIFABIEE(C/RDE L
1z,

T—=RITA=INT 1 2DF AXF - INFZEXBET(CXFINELHE T DeHC. SHEICKEFRT(CX
FHZRENRRICERIDHETT, CNFTELDOI—TF—(FTDENT LOWER() B#ZERL T
EFEUEND. UTDLSRIGEMENDDFEU.

2 DM EDKRNXFOENFIET DHE. HIXIE. "Z" (U+03A3) (&, "o" (U+03C3) E/=(& "¢"
(U+03C2) D 2 BDIIN\XFHHD

—EBDOs — )L TFEALRVEE ZE < AIREEDH D1mE. HIZ(E. "I" (U+0130) (KXFD I D LI
Ry ROAFWEXF)DINIFNRERDGE

Unicode (CETULVI\XFENEA S, LOWER() DEFHEENTIHS

CDKDIREEERRRT D1z, CASEFOLD() BEMEASNE U, (. BNz T Uo—
S IZREDLEBRIEDBETHNIE. CASEFOLD() BA#ZEDS 2 &T. LOWER() BT IS TSR
Mo EREENIIFRLFOEWNERINTEE I, £/=. Unicode DT — X T A4 —I)LF « 2T DRI,
Unicode /\—=3 >R THEMIZTE L TL\BTzs. CASEFOLD() BEIC KD EMIEREFETZ LOWER() (CEE
REZEENEVEDERDTNET,
RB. AR EVWSDHDEBET DM > MHDFET,
RIS DF A (CHTZD TIE. ICUNR—XDEBEINER (und-x-icu 7 &) HNwAZA
H—)\W+ RI>O—F« > UTF8 DIHE(CDHHEFTIRE
51 ERDEBZENENT., XFFDREI? Unicode IERIEEERNENDIBENHD

MUTFCEO—F—4—2ERBAHCH LT CASEFOLD()BI% & LOWER()BEE D DL E % LET,

(CASEFOLD () BA%{ & LOWER () BABOHLE. F-XFIENEILLT S LORER)
dbl=# SELECT U&'\OODF' AS original,

LENGTH (U&'\OODF') AS o_length,

LOWER (U&'\OODF' COLLATE "und-x-icu") AS lower,

LENGTH (LOWER (Us&'\0O0DF')) AS 1 length,

CASEFOLD (U&'\OODF' COLLATE "und-x-icu") AS casefold,

LENGTH (CASEFOLD (U&'\0ODF' COLLATE "und-x-icu")) AS c_length;

original | o _length | lower | 1 length | casefold | c¢_length
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("="EZHIZ2 DUEDKINIFOR (case) NEETIBEDEREHEE
"B DINCFEIXREFETHY . XPTE"o"XKRTIE"¢" &1 D)
dbl=# SELECT U&'\03A3\03A3' AS original,
LOWER (U&'\03A3\03A3' COLLATE "und-x-icu"),
CASEFOLD (U&'\03A3\03A3' COLLATE "und-x-icu");
original | lower | casefold
__________ L

P3N | oc | oo
(1 row) - KINLFEDF (case) NEBBHIBELT—RITA—=NT 12 2TI2&YHi—Eh B

4.3.6. BIEHIFIDILIR

PostgreSQL 18 TIZHFIC DL TV DOBEEEBININMTIAONTLETD,
UFICERBOZRD EIFFET,

@ WITHOUT OVERLAPS {5EDZE+—-21=—0F—

FF—HIFIPI=—UHHIIC WITHOUT OVERLAPS AT 3 > Z8E LT, HHBEIKI SMHAHFEHED

EMTEBRSICRADFELUE.
BUF (CfERAIZRUE T,

(Bt THERT S btree gist HERZFEA)

dbl=# CREATE EXTENSION btree gist;

( TMuid T range MELLLL] FHEDEXF—ZEH D, A4 Pa—ILT—TILEHER)
dbl=# CREATE TABLE t schedule (uid int, range tsrange, description text,

PRIMARY KEY (uid, range WITHOUT OVERLAPS));

dbl=# INSERT INTO t_schedule VALUES
(101, '[2025-07-10 9:00,2025-07-10 11:00)', '§T&E"),
(101, '[2025-07-10 15:00,2025-07-10 18:00)', '#tH"),
(102, '[2025-07-11 9:00,2025-07-11 13:00)"', '&FHIK");

dbl=# SELECT * FROM t schedule;
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uid | range | description
_____ A
101 | ["2025-07-10 09:00:00","2025-07-10 11:00:00") | $T&H

101 | ["2025-07-10 15:00:00","2025-07-10 18:00:00") | #}H

102 | ["2025-07-11 09:00:00","2025-07-11 13:00:00") | 4AIK

(3 rows)

(Auid TELZYDHZIT YD INSERT #RBAD L. HlHERTIS—ITH5)
dbl=# INSERT INTO t schedule VALUES
(102, '[2025-07-11 10:00,2025-07-11 11:00)', '$T&H");
ERROR: conflicting key value violates exclusion constraint "t schedule pkey"
DETAIL: Key (uid, range)=(102, ["2025-07-11 10:00:00","2025-07-11 11:00:00"))
conflicts with existing key (uid, range)=(102, ["2025-07-11 09:00:00","2025-07-
11 13:00:00")).

P Z S EF —MEEL TV B S EN R TEE U, 1= —UFITERKRICERTEE,

FF—HINEREI=— I T WITHOUT OVERLAPS AT 3> #{F5NBDIE. —BEHF TLEE
SNDBEOINFHICHDHBEICRENFE T HHtHIIDH TEF—HIH. I=—IHNEBRIT D &E(E
TEFEEA.

CDKDIRBHthHFI (X PostgreSQL 9.2 UEMNSHFIARIGET. UTFDXRIICEKZEETEFET,

(LT o B 5 Bt = E - =B EH)
dbl=# CREATE TABLE t schedule2
(uid int NOT NULL, range tsrange NOT NULL, description text,

EXCLUDE USING gist (uid WITH =, range WITH &&));

FF—HH. IZT—IFNEUTRRATEDLS (TR T2EVWSEAN SHEOEEEEINEEAFT.

@ ENFORCED / NOT ENFORCED #/F

F T v IHIH EAMEEF—HI#(C ENFORCED / NOT ENFORCED DIEEN TER LS (CRNDFE L. TN
(& SQLBETHRESNTLDEX T,

NOT ENFORCED D#lfJ (. #Fl#IA @Bl cNERA. IRDIFVLE L TEHHZERL TLVRWEELED
([CIRDFET, BUIZHEEE(C NOT VALID DIBEN G D F I ZE5(FBECH DEDIREZBNEE(C (FATIRDIR
EVWDTETHD T, FZITB - BfiESNDBESHIIZM THRAEEINET.

EITHZUATFITRUE T,
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(F = v Y #l#1Z NOT ENFORCED %IEFET 3)
dbl=# CREATE TABLE t436a (id int PRIMARY KEY, CHECK (id > 0) NOT ENFORCED) ;
dbl=# INSERT INTO t436a VALUES (-1), (0), (1);
dbl=# SELECT * FROM t436a;
id
-1 — HHARESAhTOEN EXDD D
0
1
(3 rows)
(4MBF—HI#9I NOT ENFORCED %iEET )
dbl=# CREATE TABLE t436b (id int PRIMARY KEY);
dbl=# ALTER TABLE t436a ADD CONSTRAINT fk t436b
FOREIGN KEY (id) REFERENCES t436b (id) NOT ENFORCED;
dbl=# ALTER TABLE t436a ALTER CONSTRAINT "fk t436b" ENFORCED;
ERROR: 1insert or update on table "t436a" violates foreign key constraint
"fk t436b"
DETAIL: Key (id)=(-1) is not present in table "t436b".
— ENFORCED [ZEET % LHMMABRESIND / BRRTIE t436b NBELDTEK
dbl=# INSERT INTO t436b VALUES (-1), (0), (1);
dbl=# ALTER TABLE t436a ALTER CONSTRAINT "fk t436b" ENFORCED;
- SENBX—FIHZEm=-IDTHNT S
(psql @ \d T NOT ENFORCED IEMNHNIEEX RTINS, T 74/l FE ENFORCED)
dbl=# \d t436a
Table "public.t436a"
Column | Type | Collation | Nullable | Default
———————— ot
id | integer | | not null |
Indexes:
"t436a pkey" PRIMARY KEY, btree (id)
Check constraints:
"t436a id check" CHECK (id > 0) NOT ENFORCED
48
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Foreign-key constraints:

"fk t436b"™ FOREIGN KEY (id) REFERENCES t436b (id)

ERHABRELTIE, NOTENFORCED TEZLTHWT., &EmEITITT—IHHioTH S

ENFORCED ([CERX D EVWDFEVWANEZSNET.

7Z7ZU. TALTER TABLE .. ALTER CONSTRAINT ... T ENFORCED 8EDU)D BN TE2DIE. 5D
ETANEBF—HIRITZIFTT . FT v IHEKICDONT(E. Lo TzAFIKIZHIBRL T, ENFORCED 8 EZZEE

LCTEEEMULRTNERDERA.

@ NOT NULL ##DHE
NOT NULL #HfI(C DN TUL K DOBERE BN TN E LTz,
ZE—(C NOT NULL HIfI(C&BEIMMI K KD (CRRDFELZ. UTOFIETEMEEZHERZLE T,

(T—TI &R L TEBZHEE)

dbl=# CREATE TABLE t436p (id int PRIMARY KEY, v text NOT NULL) ;
dbl=# \d+ t436p
Table "public.t436p"

Column | Type | Collation | Nullable | Default | Storage | Compression |
Stats target | Description
———————— +--—f -t
f————— F-—————
id | integer | | not null | | plain
\
v | text | not null | | extended |
\
Indexes:

"t436p pkey" PRIMARY KEY, btree (id)
Not-null constraints:

"t436p id not null" NOT NULL "id"

"t436p v _not null" NOT NULL "v"

Access method: heap

(pg_constraint YR T LT—TILIZNOT NULL HHICHET ETY FUKRHSB)
dbl=# SELECT oid, conname, contype FROM pg constraint

WHERE conrelid = 't436p'::regclass;
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oid | conname | contype

31582 | t436p id not null | n
31587 | t436p pkey |
31583 | t436p v not null | n

(3 rows)

HZT.NOT NULL #%9% NOT VALID T/ERR U C. T —HDRRBZE XD I B ENAIEEICIRADFE U,
UFo@EbD, ereERLELE,

(F¥—7JUIZ NOT VALID @) NOT NULL fHl# % {10)

dbl=# CREATE TABLE t436n (id int);

dbl=# INSERT INTO t436n VALUES (1), (2), (3);

dbl=# ALTER TABLE t436n ADD CONSTRAINT nn_ id NOT NULL id NOT VALID;

dbl=# SELECT oid, conname, contype, convalidated FROM pg constraint

WHERE conrelid = 't436n'::regclass;
oid | conname | contype | convalidated
——————— ettt e

31608 | nn_id | n | £

(1 row)

($%94 £¥5%€ L T VALIDATE ZE1T)
dbl=# ALTER TABLE t436n VALIDATE CONSTRAINT nn_id;

dbl=# SELECT oid, conname, contype, convalidated FROM pg constraint

WHERE conrelid = 't436n'::regclass;
oid | conname | contype | convalidated
——————— ettt e

31608 | nn_id | n |t

(1 row)

S 5(CHAEST — )LD NOT NULL IFINHRATRN E SN EIBETED L DICRDFRLU,
BIF?DELS(C ALTER TABLE ... ALTER CONSTRAINT ... TEELFY,

(v3l noT NULL HI#ISHERRENEBELT, FT—TILEER)
dbl=# ALTER TABLE t436p ALTER CONSTRAINT t436p v not null NO INHERIT;

dbl=# CREATE TABLE t436cl () INHERITS (t436p);
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dbl=# \d+ t436cl
Table "public.t436cl"

Column | Type | Collation | Nullable | Default | Storage | Compression
| Stats target | Description
———————— —t
e o

id | integer | | not null | | plain

| |

v | text | extended |

Not-null constraints:
"t436p id not null™ NOT NULL "id" (inherited)
Inherits: t436p - FTF—TID vIHIZIE NOT NULL AHFHARLY

Access method: heap

4.3.7. S—ATZT T BMI{I DT I AL MERFEDTR— b

ALTER DEFAULT PRIVILEGES X TS —JAT ST O MDFT IAI MERZRETETDRDICRDFEL
J2o SNETHEGRANT X.REVOKE X TS — AT T MI 30—/ (A—Y) Z EDSIRIER. BH
ERZRETDCENTETEUEN . S—ATST I MBS EDFRETH DIz, —EDERKEZNMZ
BDBETEISA TV NTOJSLATS AT O MEIEKRT DT EIC GRANT ZEITI IHNENHD
FUl. AHgeBIMTconNz=BaEbTEEd.,

PUF(CEITHZRUFET .

1—H— foo & bar NEESNTLBEDELT. foo THEDZS—AT ST M bar (CHUTES
BiERE 52 2LDICLTVET,

(postgres A—HTT I 4L MERBREZBIML T, pg_default acl Ea1—THR)
$ psgl -U postgres -d dbl
dbl=# ALTER DEFAULT PRIVILEGES FOR USER foo
GRANT SELECT ON LARGE OBJECTS TO bar;
ALTER DEFAULT PRIVILEGES

dbl=# SELECT * FROM pg default acl;

oid | defaclrole | defaclnamespace | defaclobjtype | defaclacl
——————— T e st T e et e
30645 | 30446 | 0| L | {foo=rw/foo,bar=r/foo}
(1 row)
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dbl=# \g

(foo A—HTbashaAX Y FORFTNAFVES—SF TV ) FELTERL T, HERFER)
$ psgl -U foo -d dbl
dbl=> \lo import '/bin/bash' bash
lo import 30647
dbl=> \lo list+

Large objects

ID | Owner | Access privileges | Description
——————— ot

30647 | foo | foo=rw/foo +| bash

| | bar=r/foo |

(1 row) 1 bar A—HICSBEBRNFEIATIS

dbl=> \g

(bar A—HPTT—ER—ZAMNBF—VF TPz FERYHE S L HER)

$ psgl -U bar -d dbl

dbl=> \lo export 30647 '/tmp/bash'

lo export

dbl=> \qg

$ 1s -1 /tmp/bash

-rw-r--r—-. 1 postgres postgres 1389024 Jul 9 11:42 /tmp/bash

UEDKSCES—2ATZT O ADT I A)L MERMENHEEL TWD I ENERTEE U,

4.4. TF31 VU7 1 HEE

4.4.1. TLS v1.3 BESXA— NETE

SSL BEDRE/ (S A —FTFEDEN - EENNNDDELUIZ.
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HEINSA—H e

ssl_tls13_ciphers TLS v1.3 (CKD SSL #&ft CER T DESIEAA — hZIEEEIT D/ (T A—-5,
PostgreSQL 18 M5Bl 7 T A JL MM " (ZEXXFF) T FERALTLSD SSLTLS

SAISUDFT I AIL SHMEDNS,
openssl 72 EMD SSL/TLS 51 7S UM SSL_CTX_set_ciphersuites() B#CTER
BDXFIEIEETED,

ssl_groups SSL ###:(CdH T2 ECDH BT DRIRZIETE I /(5 A -4,

ssl_ecdh_curve WSZIEE (|B¥RG(ERATIEE) .

F I A )L MER 'prime256v1' 15 'X25519:prime256v1' (CEE,

openssl 72 ED SSLITLS S J='JMD SSL_CTX_set1_groups_list() BEEX(TE
BRAIXFIZIBETE D,

PostgreSQL TIEAETNS TLS v1.3 O MJLICKD SSLIEFICHIELTWE LA, B —/VEITHER
AJRERIESIER A — hEREITDIHENDDEFLEATUZ. INAERN-23 2 THRE/INS KA -5
ssl_tls13_ciphers &L THIHODFE LT,

RB. LLEIh 5D 125%TE/ (S A —4 ssl_ciphers (I5| SRS EARIGEETT . BE5(E. TLSVI2 BITD
JIN==3>070ORIJLTO SSLIFHROD & E (TERASNET,

4.4.2. postgres_fdw. dblink T SCRAM R/ \AX)L—AT = 3 2B

JE— b PostgreSQL B —/\EDFT—TILICT7 IR T DHEETH D postgres_fdw & dblink T. 7z
RI—PREAA R [SCRAM BRI/ NAXIL—] MFIAFIEECIRDFE U, IniE. 953147 > MMIlD
PostgreSQL H— ) Tl (Cf£ D 7= scram-sha-256 A ADEREEIRIRZE €DFEFX U E— b PostgreSQL B —
)\ ANDIEBFEREE (CEDS EWDEDTY ., CNUCKD. -V EITATZ T U MDOEERCFEXD/I AT —
RXFHZHlcE8d I EZ2BETEET,

ERZHEUTO@EDTY,

D547 Ml UE—MIlEB. scram-sha-256 525 = FA L TS

547> MilEUE— MDD SNIZEREEERSR (/\XD— RXFF)TER <. pg_authid 7—T
JL®D rolepassword FIDEBZDEHED) H—EL TLD

5477~ Mill& PostgreSQL 18 A LD/ \—= 3>

UTOLS ICEMEMESRZITIRAVE LTS,

(pg_hba.conf IZI Y k1)iEHN)
$ vi $PGDATA/pg_hba.conf
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- REBICUTIV M) %2875
# TYPE DATABASE USER ADDRESS METHOD
host dbl foo 127.0.0.1/32 scram-sha-256

(V) E&— Y —/HIZ PostgresSQL Y —/ Z#HM L T, 5433 FK— + CicH)
$ pg basebackup -h localhost -D ${PGDATA}r -c fast
$ pg ctl start -D ${PGDATA}r -o '-c port=5433"
$ pg ctl reload -D $PGDATA
— THoT-AHD PostgresQL (') O— KL Tpg hba.conf EE % KK

(@Y —/NTa1—Y foo ZEM. SRV —F£E. BIAFBE—HRIED)

$ psgl -p 5432 dbl

dbl=# CREATE USER foo PASSWORD 'pass';

dbl=# SELECT rolpassword FROM pg authid WHERE rolname = 'foo';
rolpassword

SCRAM-

SHA-256$4096 :MXBDm4NWwh4Q45iPEuujjg==$P1szXKsLJzUzm41ZpljsshSeK73Q0twiFQ8U4Rv
U+oHk=:RugLICsNXeLooVi2Y¥j4w9gSzVUlhOwSWm2fAjTKcKio=

(1 row)
dbl=# \q
$ psgl -p 5433 dbl
dbl=# CREATE USER foo;
dbl=# ALTER ROLE foo PASSWORD 'SCRAM-
SHA-2565$4096 :MXBDm4NWwh4Q451PEuu]jjg==5$P1szXKsLJzUzm41ZpljsshSeK73QtwiFQ8U4Rv
U+oHk=:RugLICsNXeLooVi2Y¥j4w9gSzVUlhOwSWm2fAjTKcKio=";
— ERRIX 117, FAIO SELECT #RDXFIN %R T S

dbl=# \q

(Y INONEBT—TNELER)

$ psgl -p 5433 dbl

dbl=# CREATE TABLE t442 (id int, v text);

dbl=# GRANT ALL ON t442 TO foo;

dbl=# INSERT INTO t442 VALUES (100, 'a table on 5433'");
dbl=# \qgq
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$ psql -p 5432 dbl
dbl=# CREATE EXTENSION postgres fdw;
dbl=# CREATE SERVER pg5433 FOREIGN DATA WRAPPER postgres fdw
OPTIONS (host '127.0.0.1', port '5433', dbname 'dbl',
use scram passthrough 'true');
dbl=# CREATE USER MAPPING FOR foo SERVER pg5433 OPTIONS (user 'foo');
dbl=# CREATE FOREIGN TABLE ft442 (id int, v text) SERVER pg5433
OPTIONS (schema name 'public', table name 't442'");
dbl=# GRANT ALL ON ft442 TO foo;
dbl=# \q

(MBT—TIU~ADT I 2R ERT)

$ psgl -p 5432 -U foo -h 127.0.0.1 dbl
Password for user foo: d rpass] EATN
dbl=> SELECT * FROM ft442;

id | v

_____ o

100 | a table on 5433

(1 row)

dbl=> \qg

(V547> MUl PostgreSQL IZHERT D& EIZSCRAM ZHE - TULVERWWE KT B)
$ psgl -p 5432 -U foo -h localhost dbl
— trust BRI CERINID
dbl=> SELECT * FROM ft442;
ERROR: password or GSSAPI delegated credentials required
DETAIL: Non-superusers must delegate GSSAPI credentials, provide a

password, or enable SCRAM pass-through in user mapping.

Bl EDESICUSER MAPPING AT MIJI\RAD— REFHEETULWRL EE AT —TILT7OEX
(CRRIDUZE UTz. Fle. 517> MANADIES: T scram-sha-256 s2:FA A {F > TULVRWEES (TR T

D LEHERTERLURL.
dblink ZESIBE(CFATDKSICIRADFT,

(V547> FMAlICdblink HREREZEAL T, RELEHEZER)
$ psgl -p 5432 dbl
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dbl=# CREATE EXTENSION dblink;
dbl=# CREATE SERVER pg5433dblink FOREIGN DATA WRAPPER dblink fdw
OPTIONS (host '127.0.0.1', dbname 'dbl', port '5433',
use scram passthrough 'true');
dbl=# CREATE USER MAPPING FOR foo SERVER pg5433dblink OPTIONS (user 'foo');
dbl=# GRANT ALL ON FOREIGN SERVER pg5433dblink TO foo;
dbl=# \q

(dblink TY E— b Y —/IADT7 Y LR %EFE)

$ psgl -p 5432 -U foo -h 127.0.0.1 dbl
Password for user foo: - rpass] EAN
dbl=> SELECT dblink connect ('pg5433dblink");
dblink connect

OK

(1 row)

dbl=> SELECT * FROM dblink ('SELECT id, v FROM t442') AS t(id int, v text);
id | v

_____ o
100 | a table on 5433

(1 row)

Bl ED XS (T dblink Z{E> THERIC SCRAM FREE/ A\ X XI)L—TCHOUE— hF—TILADTILINT
ZF U7z, dblink T SCRAM 5231E/ \X XL —Z4TD (C(E. 1BHXFI =2 FESHETIE/RL. dblink_fdw TH—
INEEEIDARZESIHRENGDET,

4.5, EHER

4.5.1. A>T /IR ST OHLER

PostgreSQL18 TIFF > T - URX RFPICEWL DOBEEEENN B D FE T,
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O TS5 S BERHIEE DS T YR T

F=JIDTS>FHstERES > T VR KNP TERIRIICRDE L. CNET. HIFEDT ST
FETBRERTF U THWTIEIR T B(C(E pg_dbms_stats DL DT — RIN—F A IEES 1 —)LEEDS Y
ENHODFELITH. PostgreSQL ANABEEE L U CHIABIEEICIRD F LT,

IR (CfERIZRUET,

(Yo TNT—TIER - c1 [0 &1 2. c2 A 0 D 9999 DIEL%ES)
dbl=# CREATE TABLE t451 (id int PRIMARY KEY, cl int, c2 int);
dbl=# CREATE INDEX ON t451 (cl);
dbl=# CREATE INDEX ON t451 (c2);
dbl=# INSERT INTO t451 SELECT g, g % 2, g % 10000

FROM generate series(l, 100000) g;

dbl=# VACUUM ANALYZE t451;

(2 NDOFHMEDTEEAZ DT, EIC c2 ZRARDPIRIT TS VIZHD)
dbl=# explain SELECT * FROM t451 WHERE cl = 1 AND c2 = 1;
QUERY PLAN

Bitmap Heap Scan on t451 (cost=4.37..40.44 rows=5 width=12)

Recheck Cond: (c2 = 1)

Filter: (cl = 1)

-> Bitmap Index Scan on t451 c2 idx (cost=0.00..4.37 rows=10 width=0)

Index Cond: (c2 = 1)

(5 rows)

dol=# \q

(T—7I t451 22T, TSV HREHEROAD T L TEMBT 5.

TF7vaviERELETAE, BR. T—4%. T3 0HHHOLETHEEND)
$ pg dump -d dbl -t t451 --statistics-only -f t451 stat.sql

(TS5 UoFHHHDFT U TE. TS5 oFTHEEE8RT IERERTOREL D)
$ cat t451 stat.sqgl

-— PostgreSQL database dump

(hEg)

SELECT * FROM pg catalog.pg restore relation stats(
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'version', '180000'::integer,
'schemaname', 'public',
'relname', 't451"',

'relpages', '541'::integer,
'reltuples', '100000'::real,
'relallvisible', '541'::integer,
'relallfrozen', '0O'::integer

)

SELECT * FROM pg catalog.pg restore attribute stats(
'version', '180000'::integer,
'schemaname', 'public',

'relname', 't451"',
'attname', 'cl',
'inherited', 'f'::boolean,
'null frac', '0'::real,
'avg width', '4'::integer,
'n distinct', '2'::real,
'most common vals', '{0,1}'::text,
'most common fregs', '{0.5017,0.4983}"'::reall],
'correlation', '0.5027289'::real
)
(H208)

(c1BlE 2 FIDEEANBERS L, cl ZEICRRIRITTIIVITED D)
$ psgl -d dbl
dbl=# UPDATE t451 SET cl = c2, c2 = cl;
dbl=# VACUUM ANALYZE t451;
dbl=# explain SELECT * FROM t451 WHERE cl = 1 AND c2 = 1;
QUERY PLAN

Bitmap Heap Scan on t451 (cost=4.49..42.60 rows=5 width=12)

Recheck Cond: (cl = 1)

Filter: (c2 = 1)

-> Bitmap Index Scan on t451 cl idx (cost=0.00..4.49 rows=10 width=0)

Index Cond: (cl = 1)
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(5 rows)

dbl=# \g

(CCTISVUTHHREREYR 7T HE. TORTTSUNRIREN D)
[postgres@rocky? ~1$ psgl -d dbl -f t451 stat.sql

(H Hh&Ew)

$ psgl dbl
dbl=# explain SELECT * FROM t451 WHERE cl = 1 AND c2 = 1;
QUERY PLAN

Bitmap Heap Scan on t451 (cost=4.73..149.01 rows=20 width=12)

Recheck Cond: (c2 = 1)

Filter: (cl = 1)

-> Bitmap Index Scan on t451 c2 idx (cost=0.00..4.72 rows=40 width=0)

Index Cond: (c2 = 1)

(5 rows)

U EDELS(CT S FHREHBIRDI > T EUX R TNTE D ENHERTETE LR,

AUy REULTH F2TCLBDNYIOTYVINESU X T UTE(C ANALYZE ZEIT3 DHENE R
BENDTENBDET,

ZNICIIX T, SQLETTT S > DEE Z R ITTEVBE (L. WRT—TILICDWTT S FHRetIBIRIZIS
DEF>TZEELTHENT, ENZ SQALETHICUR R IR EVWSBNAEEZSNET. 2120,
PostgreSQL (7 5 >&RICH Tz TFIT S FHHetUNDIER (FIX(EF—TIL I 7AILDPYAX) £5&
(CUEITDT. COFECEETI SO ZBEETETRNMEEEHDET,

@ V1 FYFEzDpg_dumpall

R
INAF UKD pg_dumpall (ETO =W b ce9a6244b5b4 (CLD 202547 B30 HICERD T
(Fenezed, betad « ERXIRTE-FATS 3> EHBETERVWRIAHFTY,

CMNET pg_dumpall IX > R plain 21X (-F X MER) DEAUMNTEEFATURER K)(—-=3
CTEBEAOEADICHIEUE U, -F (—format) A>3 > T custom. directory, tar. plain &L\
pg_dump IX> RTEMARIEE CH O IR BATIEETCETET,

59

Copyright © 2025 SRA 0SS K.K. All rights reserved.



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

PostgreSQL 18 #REFL7R— b+

UFCEBEXTORITEENBRZERLUE T,

(customWHXTH VT - T4LY FUTHAETHD)

$ pg dumpall -F ¢ -f ./dumpall.c

$ 1s -F ./dumpall.c/

databases/ global.dat map.dat

$ 1s -F ./dumpall.c/databases/

1.dmp 16384.dmp 5.dmp — FT—AR—RZTEICdmp 77 A ILNRTES

(directory X TH VT - T4 LY MY THASTHD)

$ pg dumpall -F d -f ./dumpall.d

$ 1s -F ./dumpall.d/

databases/ global.dat map.dat

$ 1s -F ./dumpall.d/databases/

1/ 16384/ 5/ — T=ER—RZELIZF4 LY FUNTED

(tar BRTH YT - T4LV FUTHATHD)

$ pg dumpall -F t -f ./dumpall.t

$ 1s -F ./dumpall.t/

databases/ global.dat map.dat

$ 1s -F ./dumpall.t/databases/

l.tar 16384.tar 5.tar — T—RR—RTLICTtar Z77AILIRTES

(plainKXTH VT - ChIIHEERLRLBET—DODTIFRA I 7ALNREHAETHD)
$ pg dumpall -F p -f ./dumpall.p
$ 1s -F ./dumpall.p

./dumpall.p

plain MSDER TIE. pg_dump IX> ROBHRDT —INR—AZTEDF T I7AINDNEEND T«
LoKUELTHDENE LU,
LT, URANPZZRUEFLUZ. CCTE tarlEeRDOHENDZ I A RI7UTVET,

$ pg ctl stop
Y—N—FLLEBEORETZ/F>TVWEY....ET
Y—N—[FFLELFELE

$ cp S$SPGDATA/postgresgl.conf .
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$ rm -rf SPGDATA/*
$ initdb --no-locale -E UTF8
(K HEBR)
$ mv ./postgresgl.conf $PGDATA/

$ pg ctl start

(H A &)
$ pg restore -U postgres -d postgres -C dumpall.t

pg_dumpall D)\ FUH AL, pg_restore TUR KNP TEEXT, URKNFIBDIIT7AMILELTTA LI
UZREELEI, CDOEZNT -C (—create) AT 3 > HIBEURITNIERDEE A,

F/z. pg_dumpall DY R 77 (CxEH LTz Z E(CEDE T, pg_restore Tl3-g (--globals-only) &UL\D A
JrarsBemEnEulz. 4>77—-A053500-)UL7—FDHEU X RNTUET,

4.5.2. EXPLAIN XDig{t

EITEtEZE N T DIV RTHD EXPLAIN XH#IEENTVWE T, RKIETIEEREDZED EIFET,

RH. KIETHED EIFTWBEDOUINIE. Material ./ — R - Window Aggregate ./ — RO FIAHULZXE
US4 XODEZHNTBIEE, loops M1 KDKEFVGE/NRLLT 2HIE T rows ZH DI 3EER
E. WL DODDEENTRADN. EXPLAIN X SHER TE D BRMERX TVET,

@ ANALYZE F7<328/8FD BUFFERS 773> E8:8/M

ANALYZE AT > 3a>#IBE UIHEE. BUFFERS AT 3> &BbeanExE L,

ANALYZE AT 3> ZEBEI D& ERICOTURET U L TETSTEZE I UET . £/ BUFFERS
AT2a>EIBEITDE. £E/\WI7DEY RN E/\Y T 7 OFIFIRRICRE T B IEHRMNER TS XTI,

EITETEZ DT DHE. ANALYZE AT a> (CNX T, /\y J7 DFRIKRGIEIET 2 C & (BRI
CEMNZWEH, SEIOEEA MDD E U,

(B TNT—EZER - 10 FHET—TIL t452)

dbl=# CREATE TABLE t452 (id int, v text, PRIMARY KEY (id));

dbl=# INSERT INTO t452 SELECT g, g::text FROM generate series (0, 100000 - 1)
g

dbl=# VACUUM ANALYZE t452;
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(PostgreSQL 17.5 DFER)

Planning Time: 0.670 ms
Execution Time: 25.514 ms

(3 rows)

(18betal DIER)

Buffers: shared hit=540
Planning Time: 0.082 ms
Execution Time: 27.608 ms

(4 rows)

dbl=# explain analyze SELECT * FROM t452;
QUERY PLAN

dbl=# explain analyze SELECT * FROM t452;
QUERY PLAN

Seqg Scan on t452 (cost=0.00..1540.00 rows=100000 width=9)
(actual time=0.015..14.469 rows=100000 loops=1)

Seqg Scan on t452 (cost=0.00..1540.00 rows=100000 width=9)
(actual time=0.019..15.071 rows=100000.00 loops=1)

O 12TYIRBEEIFRDETEN

ANALYZE AT 2 3> ZIBELEIBE. JTUNA 2T v IRZSRULEBNRRSNDI KRS (TR0 F

(o=

ITBERTOHMNSRNKSIRT X FIRETITYIC
INBADSHDEDBEREIYVFIDA DT YVIRRFV 22T HE. HDVEA2TYIRDAFYITX
Fr IR ERITSNBDIBE. FHICBEATT.

UFTE INARSDDZDEREIYVF IR TYVIRRAF 2 HITBIBEICDVWTHRUET, 1>

FTYWOIRDRAFY T ZF v > TOHEXPLAIN XD, 4.1.2. #8B LTS,

(PostgreSQL 17.5 MHER)

dbl=# explain analyze SELECT * FROM t452 WHERE id IN

QUERY PLAN

Index Scan using t452 pkey on t452

(100, 101, 102);

(cost=0.29..16.93 rows=3 width=9)
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(actual time=0.017..0.019 rows=3 loops=1)
Index Cond: (id = ANY ('{100,101,102}'::integer[]))
Planning Time: 0.240 ms
Execution Time: 0.040 ms

(4 rows)

(18beta2 DFER)
dbl=# explain analyze SELECT * FROM t452 WHERE id IN (100, 101, 102);
QUERY PLAN
Index Scan using t452 pkey on t452 (cost=0.29..16.93 rows=3 width=9)
(actual time=0.043..0.046 rows=3.00 loops=1)
Index Cond: (id = ANY ('{100,101,102}'::integer[]))
Index Searches: 1
Buffers: shared hit=3
Planning Time: 0.129 ms
Execution Time: 0.067 ms

(6 rows)

(18beta2 DFER - BABERA T vIREBRIHLS INGAOEHRE2ERE)
dbl=# explain analyze SELECT * FROM t452 WHERE id IN (100, 1000, 10000);
QUERY PLAN
Index Scan using t452 pkey on t452 (cost=0.29..16.93 rows=3 width=9)
(actual time=0.034..0.053 rows=3.00 loops=1)
Index Cond: (id = ANY ('{100,1000,10000}"'::integer[]))
Index Searches: 3 - AT vY ASBEIEAEM
Buffers: shared hit=9
Planning Time: 0.118 ms
Execution Time: 0.074 ms

(6 rows)

@ Y/ —F DITFHGH S
ANALYZE A>3 >%#8FE UIEIHBE. enable_segscan 7 & GUC /NS X —4 % off (C L TERNMELEINTZ
TS5 ) —REFEETDE EbeNie ) —RTHBITEEENITDILDICRDELE.
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PostgreSQL 17 U Fi(d. ML LIE TS > J — RIGAZFRIOX ME(100 )2 MBI BT ET. TDTS>
J—RZEHMBAIT DTS EERULBWVWELSFAELUTVWE U BHROTUREDSE. DTS2 100
BZBX2IAMEERD, I—HDERERRD GUC/\SA—=FToffCLIETS>/—REFIRTDS
SUMNERENZCENHDEL.

COBIRBICHFET Dz, PostgreSQL 18 BNSEELIZT S > (EOX MBET(F72< BbLizT>5>
J—REZBIERAD U TS AERBICER T DL D(CRDFLUIZ, CNICKDIX MOREE(CENS
9. LU T S OMEBIRESNRWK DA TER LS (CRDFE U,

BUFBITE. b LT S ZBIRE 3R X IRV T U ZEITU. EXPLAIN XOEHZHER L TULE
ER

(PostgreSQL 17.5 M#ER)
dbl=# SET enable segscan = off;
dbl=# explain analyze SELECT * FROM t452 WHERE v = '100';
T AT OABHATEGLEHEDOI T,
BUELEDLDDI—T Vo LAX v EBREEHEALL

QUERY PLAN
Seq Scan on t452 (cost=10000000000.00..10000001790.00 rows=1 width=9)
(actual time=0.170..13.134 rows=1 loops=1)
T aXFA100UELELSTEY, EBAMELE=TS5V/—FTHD
D= VAF Y VERRLTVS I EADDD

Filter: (v = '100'::text)

Rows Removed by Filter: 99999
Planning Time: 7.835 ms
Execution Time: 13.924 ms

(5 rows)

(18beta2 DFER)
dbl=# explain analyze SELECT * FROM t452 WHERE v = '100';
QUERY PLAN
Seq Scan on t452 (cost=0.00..1790.00 rows=1l width=9) (actual
time=0.041..12.827 rows=1.00 loops=1)
Disabled: true — U= OIPLARAXy ONEMESAh TS DO D

Filter: (v = '100'::text)
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Rows Removed by Filter: 99999

Buffers: shared hit=540
Planning Time: 0.108 ms
Execution Time: 12.856 ms

(7 rows)

4.5.3. VACUUM. ANALYZE ([CBA9 2EZ=4 > JIEBEHDILE

VACUUM, ANALYZE ([CEA92EZ=F V>IN DMLRENE L.

® pg_stat_all_tables %/-VACUUM, ANALYZE # A Z# D358

==

KT TERE SR I D E 1 — pg_stat_all_tables (BKTU pg_stat_user_tables. pg_stat_sys_tables)
(C. VACUUM. ANALYZE O#ERKEZ = MBI CIRE I DU TDFIMEMENF U,

+ total_vacuum_time VACUUM #MEFIIFE (ms)
- total_autovacuum_time ANALYZE #{EF3FE (ms)
+ total_analyze time B &) VACUUM KR (ms)
« total_autoanalyze_time B &) ANALYZE #8{E KR (ms)

CN5S(E track_counts =on (FIAJL MEZ) TIRESNDIEB(CSENET.
BEIM Sz, vacuum_count, autovacuum_count. analyze_count. autoanalyze_count 5l/0DfE & #H7+
ahET. UTHDXSI(C 1 BOFIFRERBZRANDIICANTEET.

dbl=# SELECT schemaname, relname,
total autovacuum time/autovacuum count avgtime FROM
pg_stat user tables WHERE autovacuum count != 0 ORDER BY 3 DESC;
schemaname | relname | avgtime
____________ o
public | pgbench accounts | 95
public | pgbench history | 25.75
public | pgbench branches | 20.25
public | pgbench tellers | 1
(4 rows)
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® VACUUM, ANALYZE tf It BEID#H &

HE1HD KUFEID VACUUM RTEICE DWW TRIEZIEAH RN SEITEINE T . CORIERFEZEIRETES
KDCIRDFUTe. FiTeiR%TE/ S X —4 track_cost_delay_timing ()L I~ off) & on (B%)) (CI D EIE

REVSEIRE(CTRD FE T,
VN EARL Il (R A VES Oyl

$ vi S$PGDATA/postgresgl.conf
- LTOREZMAS

track cost delay timing = on

$ pg_ctl reload

$ psqgl dbl

dbl=# SET vacuum cost delay TO 'lms';
SET

dbl=# VACUUM (VERBOSE) pgbench accounts;

INFO: vacuuming "dbl.public.pgbench accounts"

scanned

frozen: 0 pages from table (0.00% of total) had 0 tuples

visible)

item identifiers

delay time: 90.503 ms

avg read rate: 25.516 MB/s, avg write rate: 0.213 MB/s
buffer usage: 597 hits, 360 reads, 3 dirtied

WAL usage: 86 records, 87 full page images, 682274 bytes,
system usage: CPU: user: 0.00 s, system: 0.00 s, elapsed:

VACUUM

dbl=# ANALYZE (VERBOSE) pgbench accounts;
INFO: analyzing "public.pgbench accounts"

INFO: '"pgbench accounts": scanned 16397 of 16397 pages,

visibility map: 3 pages set all-visible, 0 pages set all-

INFO: finished vacuuming "dbl.public.pgbench accounts": index scans: 0

pages: 0 removed, 16397 remain, 509 scanned (3.10% of total), 0 eagerly

tuples: 80 removed, 999908 remain, 0 are dead but not yet removable

removable cutoff: 112981865, which was 0 XIDs old when operation ended

frozen

frozen (0 were all

index scan bypassed: 120 pages from table (0.73% of total) have 120 dead

0 buffers full
0.11 s

containing 1000000
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rows
INFO: finished analyzing table "dbl.public.pgbench accounts"

delay time: 562.870 ms

avg read rate: 144.869 MB/s, avg write rate: 0.000 MB/s

buffer usage: 3280 hits, 13314 reads, 0 dirtied

WAL usage: 22 records, 0 full page images, 2839 bytes, 0 buffers full
system usage: CPU: user: 0.07 s, system: 0.03 s, elapsed: 0.71 s

ANALYZE

live rows and 120 dead rows; 30000 rows in sample, 1000000 estimated total

VACUUM & ANALYZE (C VERBOSE AT 3>aB5X & EDH I delay time MIREHDNDD TLY
BDCENERTEFEUZ. D delay time (&, log_autovacuum_min_duration s%E(CED <. BE) VACUUM

TOCROIMEREOT AV EZ—THEREBRICHRESNE T,

Ffz. FITHD VACUUM - ANALYZE QUBDEL Z# 59D A5 AE 1 — pg_stat_progress_vacuum

B KU pg_stat_progress_analyze (CE delay_time FIANBIIESNE LTz,
LT (&, psqgl D \watch ZfE> T, EHZERIU/ZFERTYI,

(N9 559 FTVACUUM EZRITLEMNS, UTERTTS)
dbl=# \x on

dbl=# SELECT * FROM pg stat progress vacuum \watch 1

(0 rows)

Wed Jul 16 12:18:22 2025 (every 1s)
-[ RECORD 1 ]--=—-———- e
pid | 2866

datid | 30586

datname | dbl

relid | 31752

phase | scanning heap
heap blks total | 16403

heap blks scanned | 521

heap blks vacuumed | 0

index vacuum_ count | 0

max dead tuple bytes | 67108864

dead tuple bytes | 24576
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num dead item ids | 27
indexes total | 0
indexes processed | 0
delay time | 553.331642

Wed Jul 16 12:18:23 2025 (every 1ls)

-[ RECORD 1 J-—-—————- t-—————
pid | 2866
datid | 30586
(hig)
indexes processed | 0
delay time | 1502.127233

Wed Jul 16 12:18:24 2025 (every 1ls)
(i=m8)

delay_time (CZ DR R E TORIEFBOESTHNRESTNTWNET,

4.5.4., JOTCRTEDI/0E. WAL EDFRETEVE

TOBRZTECR ML —2II0 &, WALEEH UEDHETZEUS TEDRD(CRDFE LU,
ZDZHDA>2FITT—RELT. UATOEHEMEMENE LIz,

ESpse B

pg_stat_get backend_io(pid) BED/\VOIY RIOCRICDWT. AT MERIC E. O
STFRARTEC ARL—2 10 #iEHEHRZIR T . HiatERDIA
B(&. pg_stat ioEa—&EU,

pg_stat_get _backend_wal(pid) BED/\YOIT> RTIOTRICDNT, WAL HAICRET BB
IwEiRY, HiatEHROIER (L PostgreSQL18 D pg_stat_wal
Ea—&EU (%1) .

pg_stat_reset_backend_stats(pid) |IBED/\WOT> RIOLCRICDWNWT, TOTRT EDfstIEHR
ZzUty 9B,

% 1 :PostgreSQL 18 H'5 pg_stat_ wal E1—/H5 4 DDFI wal_write. wal_sync. wal_write_time.
wal_sync_time MBEEESNTVET ., BIUIEHRN pg_stat_io E2—HSESTEET,

68

Copyright © 2025 SRA 0SS K.K. All rights reserved.



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

===

eIV NE pid (FOLRID) £5IECEDFT . IREET

PostgreSQL 18 #REFL7R— b+

FTRUL (TRHBFEIELTLRW)

TOCROFETBEREIEE TETE R A UTFDHIDISIC pg_stat_activity 1 — EHAFENDETERITID
NERVWTU & D ABNWEERFIE T (EZREHBERERDUROFHENR/N v OT > RTOCAZED 2. =)

(C pgbench &/ \w 05> RTEITUTWET,

(pgbench ZFIBHERE 3T 10 9/ v 559y FTET)
$ pgbench -i dbl

(H H &)
$ pgbench -T 600 -c 3 dbl > /dev/null 2>1 &
(FotR L DFEEHEHRESR - X FL—T 1/0 O#ERD
S psqgl dbl
dbl=# SELECT a.pid, s.* FROM pg stat activity a,

LATERAL pg stat get backend io(pid) s ORDER BY write bytes DESC;
pid | backend type | object | context | reads | read bytes |
read time | writes | write bytes | write time | writebacks | writeback time |
extends | extend bytes | extend time | hits | evictions | reuses | fsyncs |
fsync_time | stats_reset

—————— e
fo————— - fom Fo—————— fo—————— fom
f————— fom fom - fo—————— e t-———
Fom - fom
1884 | client backend | wal | normal 0 | 0
0 | 2374 | 20881408 | 0 | | |
| | | | | 2374 |
0 |
1886 | client backend | wal | normal 0 | 0
0 | 2314 | 20291584 | 0 | | |
| | | | | 2313 |
0 |
1885 | client backend | wal | normal 0 | 0
0 | 2262 | 19791872 | 0 | |
| | | | | 2262 |
0 |
1580 | walwriter | wal | normal
69
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\ 78 | 4481024 | 0 | | |
| | | | 77

0 |

1884 | client backend | relation | vacuum 0 | 0 |

0 | 0 | 0 1 0 | 0 | 0 |
0 | 0 | 0 1 0 1 0 1 0 1 |

\

(#2Bg)

— [~ time] FIMNZEWMEDIL track io timing & track wal io timing A%
FIHIVED off DFEETHHI=

(TR LOFEHERESR - waL HAODHE)
dbl=# SELECT a.pid, a.backend type, w.* FROM pg stat activity a,

LATERAL pg stat get backend wal (pid) w;

pid | backend type | wal records | wal fpi | wal bytes |
wal buffers full | stats reset
—————— B bt bt A
__________________ o
1884 | client backend 30629 | 0 | 2449456 |
0 |
1885 | client backend 29624 | 0 | 2369002 |
0 |
1886 | client backend 29879 | 0 | 2380334 |
0 |
1888 | client backend 0 | 0 | 0 |
0 |
1581 | autovacuum launcher
|
(#2Bg)

BETRERETHREERE VLY FLTHB)
dbl=# SELECT pg stat reset backend stats(1885);

pg _stat reset backend stats
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(1 row)
dbl=# SELECT a.pid, a.backend type, w.* FROM pg stat activity a,
LATERAL pg stat get backend wal (pid) w;
pid | backend type | wal records | wal fpi | wal bytes |
wal buffers full | stats reset
—————— o
__________________ o
1884 | client backend 48530 | 0 | 3885932 |
0 |
1885 | client backend | 1783 | 0 | 141448 |
0 | 2025-07-15 09:40:04.85011+09 T UVtey FTENBOTLS
1886 | client backend | 47503 | 0 | 3793560 |
0 |
(#&r8)

TOCRZEDR ML —21/0 & WAL OffEHBIRMNEIS TE E LTz, Fos BET O RITOEXD
EOfEtIERZU Y hgdZenTEHUR,

postgresgl.conf T synchronous_commit = off &% L C. [pg_ctl reload | TRERUZD X T. BIULKDIC
pgbench EffatIBIRZE SR I IMULVEDEZ T D E. UTDLSIC. pg_stat_get_backend_io DHFIT WAL
HHDA RL—21/0 BAE/\y T RTOLRTIIRL . ES walwriter O RICER U TVDFERNE
5NFET,

dbl=# SELECT a.pid, s.* FROM pg stat activity a,

LATERAL pg stat get backend io(pid) s ORDER BY write bytes DESC;
pid | backend type | object | context | reads | read bytes |
read time | writes | write bytes | write time | writebacks | writeback time |
extends | extend bytes | extend time | hits | evictions | reuses | fsyncs |
fsync time | stats reset

—————— R et e st e &
——————————— R i e
————————— B i e et e e
____________ T,
1580 | walwriter | wal | normal |
\ 171 | 16138240 | 0 | | |
| | \ \ 168 |
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0 |

2251 | client backend

0 |
(tnz)

| relation | bulkwrite | 0 | 0 |
0 | 0 | 0 | 0 |
0 | 0 | 0 [ 0 | 0 |

CDXIC, RECKDEFORILZHR I DICH(C. FITIHETBIREEHATEXY,

4.5.5. WIBL U —>3>TO>TJU0 NERRHRS

WIB(OZH) LTV =232 TOA2TUT MIREE U EE (S KDFMRREN DT EEITRRET
BIRICEBIFRSND L DICRDELIZ. A>T VT MMIUTFRICRIBRICHESNT, A>TV T MERIC &

([CHEthBRESNZE T,
>0 &R Bz
insert_exists JNT U —< 38T INSERT UTefTht. B XU 3> floF—2

IWEBRICTES eiBd, 915, HOROUTE 3 fAlcE+F— - 11—
DF—DFIHIERNECTEE.

update_origin_differs

INTUL—>3>ITUPDATE LiefiTE. HIOROUTS 3> fIT
UPDATE UTEATDAUZ > (fEBL./ Bt B —/\) MELRD TLVZE
. IIh5. NITUT—2 3 flEBRBITTHOIEEDEL T U —
23> TEEEFURES.

WESNFEINITS—(CFRDFHA.

update_exists

TV =232 TUPDATE LT, HJROUTS 32 AITE
UPDATE ZiH Iz 5EF— - I=—UF—DFIKERNECTEIBA.

update_missing

T U —> 3> ITUPDATE LT, BHIJROUTT 3> fAITH
UPDATE ZitH e SEZHTHEN D I2HE,
RESNFINHNIS—(CEFREDFEA.

delete_origin_differs

JIN\TJUL—2 3> fITDELETE UTzfT&. BIOROUTS 3 AT
DELETE UfeATDAUZ > (HERk./ Bt Y—/\) HELD TULZH
. IIh5, NITUT—2 3 fllERRBITTHOIEDEL T U —
> 3> THIBRUIEE S

RESNEINITS—(CFRDERA.
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J>2TYU70 gl aEA

delete_missing INTUG—2 3> AITDELETE LT, BIJROUTZ 3> AITH
DELETE ZiAH/c SZHITHEN O TZIHS.
RESNEINIS—(CERDFERA,

multiple_unique_conflicts | /\TJ U4 —<>3 2 ITH DML E(T(ICH LT, BIROUTS 3> AAITD
LU —> 3 > EATEROEF—FHIFZEI=—IFHFICREEC
EBRAREUIEES.

NS5O TUD MMIDWTHA LARY > THEOFHMRIREESDICIE. track_commit_timestamp
RENBNTHDIZENNBETI . $5(C update_origin_differs & delete_origin_differs (C DL\ T (.
track_commit_timestamp DMEINIZ EARFN T SE=NFEE A

UFOFINET. BMEMESRZITIAVWE U,

(RELF)r—>a U EBE)

$ psgl dbl

dbl=# CREATE TABLE t455 (id int PRIMARY KEY, Vv text);

dbl=# INSERT INTO t455 SELECT g, 'data' || g FROM generate series(l, 100) g;
dbl=# \q -- EX—Fid #HD 100 fTOT—TILEER

$ vi S$SPGDATA/postgresgl.conf
- UTOHREZNE

wal level = logical #replica
track commit timestamp = on #off
$ pg_ctl restart — BRELEHEEZRMT 57- PostgresSQL HitH)

$ pg basebackup -D ${PGDATA}x -c fast <« T—AR—=RVSXAT4LY b JEHEH

$ pg ctl start -D ${PGDATA}x -o '-c port=5433' <« PostgreSQL%* % 35 1 DiEH)

$ psgl dbl

dbl=# CREATE PUBLICATION publ FOR TABLE t455;

dbl=# \g

$ psgl -p 5433 dbl

dbl=# CREATE SUBSCRIPTION subl CONNECTION 'port=5432 dbname=dbl’
PUBLICATION publ WITH (copy data=off);

dbl=# \g
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CCETTT—IIL 455 DRIBEL TUS —S a3 >8R CEF U W T. O TJUO MERESET
WEET,

(id=101 DfTEY TRV Y T a VRITRISERLT, a2V FEEZY)
$ psgl -p 5433 dbl

dbl=4# INSERT INTO t455 VALUES (101, 'X");

dol=# \q

$ psqgl dbl

dbl=4# INSERT INTO t455 VALUES (101, 'Y"');

dol=# \q

(TR )T 3 fll postgresQLDA Y 7 7 A ILEFERR)

$ cat S${PGDATA}x/log/* | tail

2025-07-03 09:51:42.077 JST [1537] ERROR: conflict detected on relation

"public.t455": conflict=insert exists <ay271)%y ERl

2025-07-03 09:51:42.077 JST [1537] DETAIL: Key already exists in unique

index "t455 pkey", modified locally in transaction 111972803 at 2025-07-03

09:50:52.060684+09. <« BMATRITOERR NS UFI L ar D PERBREZEUHE
Key (id)=(101); existing local tuple (101, X); remote tuple (101, Y).

2025-07-03 09:51:42.077 JST [1537] CONTEXT: processing remote data for

replication origin "pg 38779" during message type "INSERT" for replication

target relation "public.t455" in transaction 111972799, finished at

42/D5018EA0 < F YA, MBHEH, T—TIL, FSU¥FH a3 iID, LsN ERE

2025-07-03 09:51:42.077 JST [1462] LOG: Dbackground worker "logical

replication apply worker" (PID 1537) exited with exit code 1

(YTRY 1) T3 VAIT pg_stat_subscription_stats E1—ZHER)
S psqgl -p 5433 dbl
dbl=# \x

dbl=# SELECT * FROM pg stat subscription stats;

—[ RECORD 1 ]=mmmmmmmmmmmmmmmemee fmmm e

subid | 38779

subname | subl

apply error count | 15

sync_error count | 0 I BUF, $ifzicEmEhni=5 |

confl insert exists | 14 < insert existsBEMNDIU FEhTWNS
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confl update origin differs |
confl update exists |
confl update missing

confl delete origin differs |

confl delete missing

o o o o o o

confl multiple unique conflicts |

stats reset |

(TR )T a ATREADITZHIRLT, avIY 9 FERESES)
dbl=# DELETE FROM t455 WHERE id = 101;

MIEL U —23>00> IV MRET, B RO VTS 3 2 AIICKDEFERROI AV - T
WBZENHERTEE U, £/=. pg_stat_subscription_stats E1—(C> T U0 NMERIC EDRERRETD
FEHDFMNBMENT, BESEZO>TUTRDFEN D> hEnNTWS MR TEFEH L.

OJXvtE—-TLTUT—23>AUD D& [pg 387791 MRESNTVET ., CNIESXRFT A
5 —J)L pg_subscription @ oid FIDFEN' 38779 DITZRANRNBDCETHI ROV TS I > ACHDIFTEE
ER

17X FTIHRE TSN > LBEDI> T U MIDW T EEMEERZITIRVE LT,

(TR YT a fllcghnti=T—2ZL TV r—> 3 TLEEESES)
$ psgl -p 5433 dbl

dbl=# UPDATE t455 SET v
dbl=# \gq
$ psqgl dbl

'AAA' WHERE id = 101;

dbl=# UPDATE t455 SET v
dbl=# \gq

'aaa' WHERE id = 101;

$ cat S${PGDATA}x/log/* | tail

2025-07-03 10:19:49.543 JST [1557] LOG: conflict detected on relation

"public.t455": conflict=update origin differs <2271 % FEHl

2025-07-03 10:19:49.543 JST [1557] DETAIL: Updating the row that was

modified locally in transaction 111972829 at 2025-07-03 10:19:39.889196+09.
Existing local tuple (101, AAA); remote tuple (101, aaa); replica

identity (id)=(101). <« LEEIABITORBNRATAVvE—DIZHED

2025-07-03 10:19:49.543 JST [1557] CONTEXT: processing remote data for

replication origin "pg 38779" during message type "UPDATE" for replication
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target relation "public.t455" in transaction 111972804, finished at
42/D5049EEQ

§-309)

(TR YT a VR THRITEEICHERLTM S, TV v v THIRRT %)
$ psql -p 5433 dbl

dbl=# DELETE FROM t455 WHERE id = 101;
dbl=# \q

$ psgl dbl

dbl=# DELETE FROM t455 WHERE id = 101;

dbl=# \g

$ cat ${PGDATA}x/log/* | tail
2025-07-03 13:47:50.792 JST [2183] LOG: conflict detected on relation
"public.t455": conflict=delete missing <av29Y FER
2025-07-03 13:47:50.792 JST [2183] DETAIL: Could not find the row to be
deleted.

Replica identity (id)=(101).
2025-07-03 13:47:50.792 JST [2183] CONTEXT: processing remote data for
replication origin "pg 38779" during message type "DELETE" for replication
target relation "public.t455" in transaction 111972806, finished at

42/D504EA38
(&8

INBOT—ATEHFMROITAvE—AEhEanE Lz, cNso O L N)LE ERROR TlER<
LOG TH > T. FHITHAZITRNDRS EB. LTUT—2 3> (FenFFMEEINET,

17X £FTEH CORSBIBERICIELEST SN THABRIMENFE B A TUT. PostgreSQL 18 IS, &
BLITU—23a>(lDWTAISHT—FEEMNRETTLDAEENEZ. CNSDOJTXAY - (CR>TE
RENRH T D ENTEET,
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5. IFEIAZE

PostgreSQL 18 (CEWK DMIEEMMDEERNSH D E T AR TIIZEDSEXEREDZRMLET.

5.1. COPY® EOF ¥X—hH—DEMEZEE

COPY OX > RB KU psql D \copy AX>Y RTTF—F%&FT—TILICHRMHAD EEI(C,

EOF ¥—7—

(T71)igiRT) ZBIERTDN\.1 (TA> MMCKDTIEN¥. 1. ASCII O— KT 5¢ 2e) DIV EESNEL

z

PostgreSQL 18 5. CSVIERDAN T 7 ML ZFHO EE(C 1\.] Z EOF ¥—H— & U TERDRL< 2D
F U CSVFT—H%Z T 7 1)L TIFI2< STDIN W55:HADHZE. £z, CSVER TF R TEXT ERD%

Al 51EFHE EOF Y—H—& L THRONE T,
UFDES (CAMEDENZHER LR U,

(BREICEOF T—H—1TD&H S CSV I 7 A ILEER)
$ cat tbl.csv
aaa
bbb

ccc

\.

(18betal TTF—TNICcsVvBXE LTHARAAT D E 4 fTHRARENTLES)
$ psqgl dbl
dbl=# CREATE TABLE t51 (dat text);
dbl=# \copy t51 FROM t5l1.csv WITH (FORMAT CSV)
COPY 4
dbl=# SELECT * FROM tb51;

dat

aaa

bbb

ccc

(4 rows)
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(17.5 TRALZEZTS LUTOHRR - BAD 3ITEITHEARAEND)
dbl=# \copy t51 FROM t5l1.csv WITH (FORMAT CSV)
COPY 3
dbl=# SELECT * FROM t51;

dat

aaa

bbb

ccc

(3 rows)

INZ T. PostgreSQL 18 M5(&. AN7TTM T 7L THN STDIN THMN. F/z. CSVHERTHN TEXT 2
XTHN. ] ETERITEUTEMITNELIS —AHEDILDICRDFELUE. CNETEZDLDICR
FaXDRREBEESNTOELEN. —BTHESNTLELE.

(17.5 OFWLEEME - REOD 2 THREARENSHERICED)
dbl=# \copy t51 FROM STDIN
Enter data to be copied followed by a newline.
End with a backslash and a period on a line by itself, or an EOF signal.
>> ddd
>> eee\.
>> fff
>> \.

COPY 2 — 18.x N—2a3YTIEITS—IZHD

5.2. 1LY —ARBEOIFEE

BRI — S B D AN ZFRHAD (CH DA LY — 2 AlgH (BFFAIERZ. [JSTIP IGMTI R E)
DIWWNEEENFE Uz, CNETIE FERRIEEIRT 1 LAY — A2 (& timezone_abbreviations 58 & €
DFREMEICHETI < share/timezonesets/ U T (CHDRBFAER T 7 1)L [CK>THRESNTLWELE. 2
NMS(E. IANA BEHST —45X—X (shareltimezone/ L FD I 7 A ILTEESND) [CEDKHALY—>
HEFEGEMU TUIBENDLDICRDET ., BUABETHNE IANAKBET —IN—-XCEDER
MBS ENEY,

17 x LBIDCNETOIRDEWNTE. UTDLIRBENHDDEL.
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(17.5 TRIT)
dbl=# SET timezone TO 'Asia/Tokyo';
dbl=# SET datestyle to 'Postgres'; — B4 LR ESTHARRIZTS

dbl=# SELECT '1000-01-01'::timestamptz::text;

text

Wed Jan 01 00:00:00 1000 LMT <« PEE 1000 £FIZIZ JsT ITELNDT LMT 124D

(1 row)

dbl=# SELECT '1000-01-01'::timestamptz::text::timestamptz;
ERROR: invalid input syntax for type timestamp with time zone: "Wed Jan 01
00:00:00 1000 ILMT" <« FBE timestamptzB[ZX v X FF B & LMT ZRAT IS —I2HD

(18beta2 TRITLIEBE. CCTUTDOLSICBMEL T, T5—I2HEBHLY)
dbl=# SELECT '1000-01-01'::timestamptz::text::timestamptz;

timestamptz

Wed Jan 01 00:00:00 1000 LMT

(1 row)

AFIETE BAOLCHALY - EBRENEENDE NI [Postgres] ZIBEL T, 1LY —A8ED
BOEWERDIA LRI TEZEZITWEY, F10 LY - EBEA R EFRICIEC T IANA R
T—INR=R(CEDNTERESNE I, FEE 1000 £ (3 JST (BAAFER) WA TR0V D, LMT
(AR MBIRENF Uz, AN TNIE, BEFAEBEAZ D 7 1 )LICE D K ADYUE T (FRZ IRz,
IS5—MRELUFLUR.

IRTED timezone s TEMBICHBNWTEMNIRET 1 LY — A& (L. timezone_abbreviations E 1 — THEER
BCENTEFEY,

(18beta2 TEIT)

dbl=# SET timezone TO 'Asia/Tokyo';

dbl=# SELECT * FROM pg timezone abbrevs WHERE abbrev = 'LMT';
abbrev | utc offset | is_dst
________ IO
LMT | 09:18:59 | £
(1 row)
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(timezone BXTE{EIZ & o T IMT @D utc_offset [FELT B)

dbl=# SET timezone TO 'Europe/London';

dbl=# SELECT * FROM pg timezone abbrevs WHERE abbrev = 'LMT';
abbrev | utc offset | is dst

________ o

LMT | -00:01:15 | £

(1 row)

(17.5 TEITTHE 0f7E#5)

dbl=# SELECT * FROM pg timezone abbrevs WHERE abbrev = 'LMT';
abbrev | utc offset | is dst

________ o

(0 rows)

5.3. N\=5F«1>3> /#&5F—TIVICXI D VACUUM/ANALYZE

IN—F123>F—TJILBLVHAET—TILICHTSD VACUUM, ANALYZE DIRDEBLWHEBENEL
Jzo FJ/z. VACUUM. ANALYZE DFEXXIC ONLY AT 3> hmhnbx U,

O N—Fr 3T TN T BEE

autovacuum (F/\—F« >3>F—T)L GRT—T)L) (T U TEE ANALYZE ZIiTIRWEF A TDIEH.
OINRICKDBANALYZE ZIT D EICIRDFEIN. CNETODEMETIE. TDEE(CWITEITD/—F+
>3> (F7—)L) (T LTH ANALYZE JUBNMTIRONE LTz, /\—F« =3 D ENLWEEICIERETR
BECIRDIzH. FEUWEETIEHDEEA.

PostgreSQL18 5. FTZRONLY AT 3> &IBEIDZET, N—=F0>3a>F—TI)LEMT
ANALYZE ZFETTEBLDICRDFE LU,

IN=F14>3>F—=T)UICxT S VACUUM [CE ONLY ZIBETET DR D(CRRDF LN CNIETFD
KO (AATB UIRRWEWDSEMEICIRD E T,

(/S—F 1> a>vF—TI)IZ oNLY IBET VACUUM ZE{T)
dbl=# CREATE TABLE t53 (id int primary key, v text) PARTITION BY RANGE (id);
dbl=# CREATE TABLE t53pl PARTITION OF t53 FOR VALUES FROM (0) TO (100);

dbl=# CREATE TABLE t53p2 PARTITION OF t53 FOR VALUES FROM (100) TO (200);

dbl=# INSERT INTO t53 SELECT g, md5(g::text) FROM generate series (0, 199) g;
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dbl=# VACUUM (VERBOSE) ONLY t53;

WARNING: VACUUM ONLY of partitioned table "t53" has no effect

ONLY #EEZ UR2W\—F >3 >F—JILICxTD VACUUM (. TNETED., F—JILE2THUL
BYWRERDET,

O BET—TINICHTEEE

CNETHEBT—TILICT T B VACUUM & ANALYZE (&, F5—TILICH U TIBI TN EE
ATUTZ,

PostgreSQL18 1'5. VACUUM. ANALYZE &5, T J )L N THEF T — JILICH U TR TN
BRIICIRDFET ., FACIRATS 3> ONLY ZHEI D L. (ERBEDDIBE U —JILIZIFICxT D0
B(ZRDFET,

5.4. pg_backend _memory_contexts E1—DEHRZEE

REOLY I 3> ICHEUR/I\WOTY RIJOCADAFEIVFERRTREATIIATFIAMD—ELL
THRESE B> RAFTLoE 21— pg_backend_memory_contexts DFIERNUATOBOEE=NE U,

5% EEANET

parent BElEenFz Uz,
NFETIEEMAEIDFTF X bDEH (nameFl) HrREnE Uz,

level EBOBRKRNEDDFE U,

CNETEREAOTFAE 0 ELTVEULEA. PostgreSQL 18 H'5
(& \REMAOFTFIAMN A (CIRDFUZ, FAXEYISTFRMIATLIC
N1 I DEZBDDERCTT,

path EBilEnxzuz.
BHORHT. R EMAAXAETYIFFA IS (Kif) . HLO—ROXEUD
>FFA N (Bim) £2T. \FEBRICHDI A TFANZEINELET,

BUF D PostgreSQL 18betal TOHENIHIZRLET .

dbl=# \x on

dbl=# SELECT * FROM pg backend memory contexts;
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name
ident

type

level

path

total bytes
total nblocks
free bytes
free chunks

used bytes

name
ident

type

level

path

total bytes
total nblocks
free bytes
free chunks

used bytes

name

ident

type

level

path

total bytes
(#2Bg)

TopMemoryContext

AllocSet
1

{1}
99456

5

5824

12

93632

Record information cache

AllocSet
2

{1,2}
8192

Btree proof lookup cache

AllocSet
2

{1,3}
8192

[ RECORD 1 Jmdmm—m oo oo oo e

= [ RECORD 2 J=mm— oo oo o o e

[ RECORD 3 Jmmm—m oo oo oo

path 7 DECHIDEME(F WHERE AEE LIV EEDE 1 —HNDITHAIETT .
WHERE A)ZZ# SBEVENDET path I TRENBITZREI D (CIE. UTFDLSCTv > ROBEED

row_number() OVER() Z#HAENET. HHBRIITESEEDDIHENEZSNFET,
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dbl=# SELECT * FROM (SELECT row number () OVER (), * FROM
pg _backend memory contexts) s WHERE level = 1 OR level = 6;

[ RECORD 1 J—4—————mmmmmm oo

row number [ 1

name | TopMemoryContext
ident |

type | AllocSet

level | 1

path I {1}

total bytes | 99456

total nblocks | 5

free bytes | 5304
free chunks | 21
used bytes | 94152

[ RECORD 2 J—4—————mm—mmm oo

row number | 147

name | pg get backend memory contexts
ident |

type | AllocSet

level | 6

path | {1,20,30,136,141,147}

total bytes | 16384

total nblocks | 2

free bytes | 5664
free chunks | 3
used bytes | 10720

5.5. UNLOGGED I\—F 4 >3>5—J)LEIE

UNLOGGED O/)\—F« > 3a>F—JILhEitenE U,

CNETEEABETURN, BRODDIMEEZRML TLERATURZ. BEAKNI(C(E. ALTER TABLE ...
SET LOGGED/UNLOGGED Y > RZ{T/3> THEMRNEL, UNLOGGED D/\—F+ >3 >F—JI)L%=
o> THE. I\=F0>3> (FF7—TJIL) (FEHHTIE UNLOGGED (L5, EWDTEIRBEBNTUR.

PostgreSQL 18 Tld. UNLOGGED D/\—F« > 3>7—JIILEEHZLIZD. N\—F1>3a>F7—T)Lz
UNLOGGED [CBZX B EE(C. MTDRSICIS—HHUTREITDLDCRDEUR, e, BIETH B
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ENRFIAS MMEBBEEESNF U,

(5.3. HiCE>T/8—FT 123> T—T LD UNLOGGED L E#H#A# S — T5—ITH D)
dbl=# ALTER TABLE t53 SET UNLOGGED;
ERROR: ALTER action SET UNLOGGED cannot be performed on relation "t53"

DETAIL: This operation is not supported for partitioned tables.

CDzs. EID UNLOGGED /\—F 4 2 a>F7—JILEERESDI > T I 7ILZ2UX N7 ULIED. BL
I/ \—=3 > D pgbench T --unlogged A< 3> & --partitions=N A>3 > & —fE(CEDIHECIE. IF
BADTZHICKEMUET,

RH. BeDIN—F1>3> (F7—TJ)L) ZUNLOGGED ([CI B &lE. CNETEDERETT,

5.6. md5 )\ D — REBEEDIEHESE(C

PostgreSQL 18 1'5 md5 /R D — REZFENIEHER (CIRDF UL,

JIXAD— RIBS(EZ md5 ARICUTA—H(C/IRDT—RZXKELELSETBE, UTDOLSICEELNH
HNENEY,

dbl=# SET password encryption TO md5;

dbl=# CREATE USER bar PASSWORD 'pass';

WARNING: setting an MD5-encrypted password

DETAIL: MD5 password support is deprecated and will be removed in a future
release of PostgreSQL.

HINT: Refer to the PostgreSQL documentation for details about migrating to

another password type.

CREATE ROLE

SDECAEENEBLIMNIIE. md5 /R D — REBFEDFERICHIR (G D EH A
ZEX V-3 FE(TEBMESNZRTE/ S A —4 md5_password_warnings (7 AJL b on) %& off
[CERETDETHIETEFR T,

5.7. RULE{ERDT2BELE

GRANT/REVOKE X TH8E 9 D RULE #ERNA/ -3 > TRECEILEENFE U,
RULE #PR(Z PostgreSQL 8.2 THRELEESNFEUEN, 17X X TUTDOLISRBETHAIEET LR (ETLT
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BASREHDEFA) . PostgreSQL 18 NS(ETS—(CIRADET,

dbl=# GRANT RULE ON t51 TO PUBLIC;

GRANT

F—JILICRULE 5 TE3D(E. 5l&Hs. iEEEX—/\—-1—-YDHTT,

5.8. NEBF—HIKTIDERSIAR

SEBF—FIRI DS - SREDIIDEREIEF (CDVWT, UTFTLWINhEEIEI ZEMRALRDFELU.

« WALEBRERNVBEIEFZED>TND (A—DREIEFTRS TERW)
- WHEER—DIFRERVBSIRFZEDOTND

UFICITS—HZrUET,

(FRERBPBRIREFZ 2 D2EA - 2 DOXFZER L EALTIL—ILIFEZREIEFF)

dbl=# CREATE COLLATION col my rulel (provider = icu, locale = 'und',
deterministic = false, rules = '& 3E = 3&');

dbl=# CREATE COLLATION col my rule2 (provider = icu, locale = 'und',
deterministic = false, rules = '¢ B = &');

MBF—RIWTOLEND 2 DD T—TILEIER)

dbl=# CREATE TABLE t5tx (txid int PRIMARY KEY,
mstid text COLLATE col my rule2 REFERENCES tbSmst (mstid));

ERROR: foreign key constraint "t5tx id fkey" cannot be implemented

referenced table have incompatible collations: "col my rule2" and
"col my rulel". If either collation is nondeterministic, then both

collations have to be the same.

- BEIEFICEREARVDEEDLATIS—ICES

dbl=# CREATE TABLE t5mst (mstid text COLLATE col my rulel PRIMARY KEY);

DETAIL: Key columns "mstid" of the referencing table and "mstid" of the

CHDEOIREENSDDBE. BN >hnsnd > T X N7 BIBE0. pg_upgrade TEREULE T,

EBEZIEIELIZSX T, PostgreSQL 18 (LTI DNENHNDET,
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ARFa2 XD MMFE HEXEHE SRAOSS (CEDEKR=NELIE. UL L. %S+t SRAOSS (FARRF1 X
> NCHBUVWTIEEE. BRAM., 2OMWHRBDFELEE T DIEDTIESDEBA. KARF A hEFIET D5
&, MEBOEEICHWVWTUTRDTIELEDERDET,

7. SE¥ER

1.0 2025/8/15 RN/ —=3>

86

Copyright © 2025 SRA 0SS K.K. All rights reserved.



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

	1. はじめに
	2. 概要
	3. 検証のためのセットアップ
	3.1. ソフトウェア入手
	3.2. 検証環境
	3.3. インストール

	4. 主な機能追加
	4.1. 性能向上
	4.1.1. 非同期 I/O
	◆ pgbench
	◆ CREATE TABLE AS SELECT
	◆ 非同期IOのモニタビュー

	4.1.2. Btreeインデックスのスキップスキャン
	4.1.3. プランナ改善
	◆ 自己結合の除去
	◆ OR句を配列に転換
	◆ EXCEPT、INTERSECTの改善

	4.1.4. GINインデックスの並列作成
	4.1.5. 大量のテーブルアクセス時のロック処理の改善
	4.1.6. 組み込み照合順序pg_unicode_fast

	4.2. メジャーバージョンアップ
	4.2.1. プランナ統計情報の移行
	4.2.2. チェック処理の並列化オプションの追加
	4.2.3. --swapオプションの追加

	4.3. SQL機能
	4.3.1. 仮想生成列の追加
	4.3.2. 更新系DMLのRETURNING句へOLD, NEWの追加
	◆ UPDATE文と INSERT文
	◆ DELETE文

	4.3.3. UUID v7関数の追加
	4.3.4. LIKE句の非決定論的な照合順序のサポート
	4.3.5. CASEFOLD関数の追加
	4.3.6. 各種制約の拡張
	◆ WITHOUT OVERLAPS 指定の主キー・ユニークキー
	◆ ENFORCED / NOT ENFORCED 指定
	◆ NOT NULL制約の拡張

	4.3.7. ラージオブジェクトに対するデフォルト権限設定のサポート

	4.4. セキュリティ機能
	4.4.1. TLS v1.3 暗号スイート設定
	4.4.2. postgres_fdw、dblinkでSCRAM認証パススルーオプション追加

	4.5. 運用管理
	4.5.1. ダンプ／リストアの拡張
	◆ プランナ統計情報のダンプ／リストア
	◆ バイナリ形式のpg_dumpall

	4.5.2. EXPLAIN文の強化
	◆ ANALYZEオプション追加時のBUFFERSオプション自動追加
	◆ インデックス参照回数の表示追加
	◆ 無効ノードの明示的な出力

	4.5.3. VACUUM、ANALYZEに関するモニタリング項目の拡張
	◆ pg_stat_all_tables 等にVACUUM、ANALYZE総所要時間の列が追加
	◆ VACUUM、ANALYZE休止時間の報告

	4.5.4. プロセスごとのI/O量、WAL量の統計取得
	4.5.5. 論理レプリケーションでコンフリクト詳細報告


	5. 非互換変更
	5.1. COPYのEOFマーカーの動作変更
	5.2. タイムゾーン省略形の動作変更
	5.3. パーティション／継承テーブルに対するVACUUM/ANALYZE
	◆ パーティションテーブルに対する変更
	◆ 継承テーブルに対する変更

	5.4. pg_backend_memory_contextsビューの定義変更
	5.5. UNLOGGEDパーティションテーブル禁止
	5.6. md5パスワード認証が非推奨に
	5.7. RULE権限の完全廃止
	5.8. 外部キー制約列の照合順序

	6. 免責事項
	7. 更新履歴

